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Effect of dietary supplementation of broiler chickens with the natural antioxidants hesperidin and 
naringin on the expression of lipogenesis related genes and fatty acid profile  
 
Ariadne L. Hager-Theodorides, Nina A. Dragona, Katerina Moschou,  Christina Kappou, Ilias 
Arkoumanis, Michael Goliomytis, Maria Charismiadou, Panagiotis Simitzis, Theofilos 
Massouras and Stelios Deligeorgis  
 
Hesperidin and naringin, flavonoids abundant in citrus fruits, exhibit health-promoting properties 
notably antioxidant and modulation of lipid metabolism. Increased antioxidant capacity and 
favorable fatty acid profile are desirable properties for broiler meat. In chickens hesperidin 
lowered plasma and egg yolk cholesterol and improved broiler meat antioxidant capacity. Here 
the effects of broiler diet supplementation with hesperidin and naringin on the expression of the 
lipogenesis related genes adiponectin, ppar- and fatty acid synthase (fasn) and fatty acid profile 
were assessed. 240 ROSS308 broilers were divided into treatment groups that received different 
diets supplemented with 0.75 or 1.5g hesperidin, 0.75 or 1.5g naringin, 0.2g vitE per kg feed or 
unsupplemented/control diet from the 11th to 42nd day of age. Abdominal adipose tissue, liver, 
breast and thigh muscle samples were obtained from 10 animals per treatment and used for gene 
expression and/or fatty acid composition analysis. Hesperidin and naringin did not affect the 
expression of the genes studied in adipose tissue and hesperidin did not affect gene expression in 
the liver (P>0.05). On the contrary, naringin significantly lowered the level of fasn (P<0.05). 
Breast muscle fatty acid profile analysis showed a tendency for lower palmitic acid content in 
naringin fed compared to control chickens and increased oleic acid content in hesperidin fed 
animals and increased total PUFA in both hesperidin and naringin fed animals (P<0.10). In the 
abdominal fat, a tendency for lower fat percentage, increased  conjugated linoleic acids (CLA) 
and increased PUFA was observed in naringin fed animals compared to control and a tendency 
for reduced oleic acid, increased CLA (P<0.10) and significantly reduced MUFA in hesperidin 
fed animals (P<0.05).  
Increased fasn expression is associated with increased fat deposition therefore the observed 
reduction of fasn expression in the liver in naringin fed chickens is a putative molecular 
mechanism of naringin affecting lipid metabolism and fat deposition in broiler meat. In addition 
palmitic acid is the product of fasn activity therefore the observed reduced levels of fasn 
expression are consistent with the lower palmitic acid levels in breast muscle of naringin fed 
chickens.   
 
Project implemented within the framework of “Thalis–The effects of antioxidant’s dietary 
supplementation on animal product quality”, MIS380231, Funding Body: Hellenic State, 
European Union. 
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