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SUMMARY

Two hundred and forty growing albino rats, of three weeks old were
allotted into 12 equal groups each of 20 rats and specified for 2 separate
experiments performed for testing oil quality and frying and each
extended for 6 weeks. Six rat groups were assigned for experiment I of
which the first group was taken as the control and fed on the diet
supplemented with 10% corn oil. The other five groups were set for
fresh sunflower oil-, cottonseed oil -, palm oil-, hydrogenated palm oil
and butter fat- treatments. In experiment II the same kinds of fat used in
Exp. I were tested after being fried using the remained six rat groups.
Each of the six groups in experiment IT was divided equally into two
subgroups in order to test two frying periods 2&4 h. The performance
efficiency, biochemical and histopathological parameters were traced in
order to compare among the different fat sources and test the effect of
frying on fat quality, nutritional value and animal health. The results
showed that rats fed on fresh sunflower oil- and cottonseed oil-diets
showed the best gain and used the food at the best rate of conversion
(3.03 &3.16) while hydrogenated palm and corn oils resulted in retarded
growth and inefficient food conversion (3.79 &3.56). Statistically the
organ weight did not differ among the oils used except in case of
sunflower oil which showed the smallest liver weight. Serum lipid

114



Assiut Vet. Med. J. Vol. 49 No. 97, April 2003

profile of rats showed that the consumption of corn and palm oils
resulted in highest levels of triglycerides, total cholesterol and LDL
cholesterol and high HDL- cholesterol concentrations while sunflower
and cottonseed oil groups had the most optimal lipid profile. Frying
caused several chemical alterations, decreases in the degree of the
unsaturation and increases in the formation of malonaldehyde and
benzo(a)pyrene contents especially in corn and cottonseed oils. Rats fed
on 2 h- used corn, hydrogenated palm and butter fats gained poorly and
inefficiently utilized food and also they were greatly affected by frying
for 4 hours. Highly elevated levels of serum total cholesterol, LDL
cholesterol and total cholesterollHDL-cholesterol ratio was observed
with 2&4 h- fried palm oil and 4h-fried hydrogenated palm oil. Liver,
kidneys and heart showed normal histological structures especially in
fresh and used frying sunflower and cottonseed oil-groups. In contrast,
hydrogenated palm oil was the only oil caused clear histopathological
changes ranged from slight inflammatory reactions (with fresh oil) into
degenerative and fibroid changes (fried one). Conclusively, sunflower
oil can be considered the best oil for human health used as a salad oil or
cooking oil.

Key words: Fat quality, frying, biochemical parameters, Rats,
nutritional value.

INTRODUCTION

The importance of diet in both health and disease has long been
recognized. Recently, diets are being designed in an attempt to promote
health and modify different diseases. Nutrients are being considered for
their ability to improve health and not just avoid deficiencies.

Oils and fats play an important role in human nutrition because
they are sources of concentrated energy and of the essential fatty acids.
In addition lipids improve the palatability of foods and serve as a vehicle
for the delivery and absorption of fat-soluble nutrients. Body fat or
adipose tissue helps to protect vital organs and provides a vital reserve to
meet demands when other energy sources are unavailable.

Edible fats, both of animal and vegeTable origin, consist
primarily of triglycerides of fatty acids which are usually of either 16 or
18 carbon atoms and may be saturated, unsaturated, or polyunsaturated.
Animal fats also contain cholesterol, either free or combined with a fatty
acid as a cholesterol ester. VegeTable oils have no cholesterol but
contain plant sterols which are poorly absorbed by the animal body and,
in fact, interfere with the absorption ofcholesterol.

115






















































