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INTRÖDUCTBON 
Dill (Anethum graveolens L.) is an annual aromatic herb of the Umbelliferae family, 

grown widely throughout Europe, America and Asia for use as a fresh herb and for the 
production of essential oil, which is extensively used by the food industry for flavouring 
foods and beverages (Clark and Menary 1984). 

Culinary herbs have always been an important component of the human diet adding 
variation and flavor to staple foods, as well as being used for food preservation. In 
recent years a marked increase in the demand for a continuous supply of fresh culinary 
herbs has developed (Cantwell and Reid, 1993) which resulted to the need of 
packaging and storage of herbs with modified atmospheres. 

The benefits and hazards of Modified Atmospheres (MA) have been reviewed 
(Brecht, 1980; Kader, 1980). Reduced 02 or elavated C02 can reduce respiration and 
ethylene production rates, retard softening, and slow down various compositional 
changes associated with ripening (Kader, 1986). 

Therefore, the aim of the present study was to examine whether modified 
atmospheres based on changes in C02 and 02 concentrations would benefit the quality 
characteristics of dill during storage. 

MATE^IALS ÂMD HETHODS 
Seeds of dill cv. Ducat were sown on 16/01/2010 in a substrate of peat and perlite 

(1:1 v/v). The harvest took place on 20/04/2010 (93 days after sowing), while the plants 
were at the fresh market stage (before flowering). Randomly selected leaves were 
weighed, placed in airtight plastic bags and stored for 10 days at 5°C. The atmospheres 
within the containers (02-C02-N2) were initially as follows: (1) 20-0-80 (air), (2) 20-10-
70, (3) 10-0-90, and (4): 10-10-80. The changes in 02-C02 concentrations were 
monitored during storage, while fresh weight, chlorophyll, vitamin C and total phenolics 
concentrations were measured before and after storage. 

RESULTS 
Weight loss increased with increasing concentration of C02 or reducing concentration 

of 02 comparing to the air composition (Figure 1). 
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Figurel : Effect of modified atmospheres on the weight loss (%) of leaves. 
Means for each harvest with the same letter are not significantly different at P=0.05. 

Dry matter (%) was not affected from the storage conditions, while it was increased 
compared to the measurements before storage (Figure 2). 
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Figure 2: Effect of modified atmospheres on the dry matter (%) of leaves. 
Means for each harvest with the same letter are not significantly different at P=0.05. 

The oxygen concentration within the bags during storage fell to 12.5% (A1) and 
17.9% (A2) indicating a reduction of respiration due to the inclusion of 10% C02 within 
the initial atmosphere (20% 02). At an initial concentration of 10% 02, the oxygen level 
decreased to 5.5% and 5.8% in the absence or presence of 10% C02 (A3 and 4), 
respectively. In each case, the decrease in 02 was accompanied by a corresponding 
increase in C02 concentration. 

Figure 3. Effect of modified atmospheres on the concentration of 0 2 and C0 2 . 
Means for each harvest with the same letter are not significantly different at P=0.05. 

Vitamin C (figure 4) and chlorophyll (figure 5) concentrations decreased during 
storage. Vitamin C loss was similar in all treatments, but chlorophyll loss was 
significantly higher in the treatments with 10% C02. Total phenolics levels (figure 6) 
decreased in all treatments except treatment 3 (10-0-90). 
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Means for each harvest with the same letter are not significantly different at P=0.05. 
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Figure 4. Effect of modified atmospheres on the concentration of chlorophyll a, b and 
total (mg/100g f.m.). 

Means for each harvest with the same letter are not significantly different at P=0.05. 
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Figure 4. Effect of modified atmospheres on the concentration of fenolics (mg/100g f.m.). 

CONCLUSflON 
In conclusion, although modified atmospheres containing 10% C02 reduce 

respiratory activity they are of questionable value for dill because the decrease in 
chlorophyll concentration causes a decrease in quality. 

tG lOfl®WLEEREM ΕΝΤβ 
This research has been co-financed by the European Union (European Social Fund 

- ESF) and Greek national funds through the Operational Program "Education and 
Lifelong Learning" of the National Strategic Reference Framework (NSRF) - Research 
Funding Program: Heracleitus II. Investing in knowledge society through the European 
Social Fund. 

G^EFE^EMCES 
> Clark R.J. and Menary R.C. (1984). The effect of harvest date on the yield and composition of 

Tasmanian dill oil (Anethum graveolens L.). J. Sci. Food Agric. 35: 1186-1190. 
> Brecht RE. (1980). Use of controlled atmospheres to retard deterioration of produce. Food Technol. 

34 (3): 45. 
> Cantwell M.I. and Reid M.S. (1993). Postharvest physiology and handling of fresh culinary herbs. J. 

of Herbs Spices and Cui. Herbs. 1 (3): 93-127. 
> Kader A.A. (1980). Prevention of ripening in fruits by use of controlled atmospheres. Food Technol. 

34 (3): 51. 
> Kader A.A. (1986). Biochemical and physiological basis for effects of controlled and modified 

atmospheres on fruits and vegetables. Food Tech. 40 (5): 99-104 


