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ABSTRACT
To avoid the development of color and flavor changes, rancidity and any unacceptable change in food

fortified with iron salts. microencapsulated iron salts were used to protect the fortified food from these
dislike characteristics. Therefore, the iron salts (ferrous fumarate, Fe Na EDTA, ferrous glouconate,
ferrous citrate, ferrous carbonates and anhydrous ferrous sulphate) were microencapsulated with palm
stearin, lecithin and ascorbic acid. For testing the efficiency of iron salts microencapsules, wheat flour (72
% extraction) was fortified with different microencapsules iron salts and the wheat flour fortified samples
used to produce muffins. The chemical composition, Texture Profile Analysis (TPA), weight loss, sensory
and biological evaluation of muffins prepared by wheat flour fortified with different microencapsules iron
salts were estimated. The results indicated that there was no effect for wheat flour fortified with different
microencapsules of iron salts on chemical composition, Texture Profile Analysis (TPA), weight loss,
sensory evaluation of prepared muffms except the iron content compared to muffins prepared by
unfortified wheat flour (MWF). It was increased in the fortified muffins. Depletion and repletion of iron
biological experiments were designed. All male albino rats were fed on Fe deficient basal diet for six
weeks. After the depletion period, the rats were divided randomly into 7 groups. Group 1: Fed on iron
deficient basal diet and group 2: Fed on muffins prepared by unIortified wheat flour (MWF) and five
groups fed on muffins prepared by wheat flour fortified with different microencapsules of iron salts for 30
days. Growth of rats, apparent digestibility coefficient (ADC), relative organs weight ratio, serum lipid
profile, hematological evaluation and Fe absorption were measured. There was a significant increase in
body weight, ADC, relative liver, kidney and heart weights ratio, hematological parameters, serum iron,
total iron-binding capacity (TIBC), Fe kidney and Fe spleen of rats fed on muffins prepared by wheat
flour fortified with different iron salts microencapsules compared to rats fed on Fe deficient basal diet and
MWF. No significant difference was found in serum lipid profile among all tested rat groups. These
results indicated that microencapsulation of iron salts had a positive effect to treat the dislike
characteristics produced from fortified products with iron and had no effect on Fe absorbed and
bioavailahility.

Key words: bioavailability, iron absorbed, iron salts, microencapsulation, muffins.

I. INTRODUCTION
Anemia is considered as one of the most

common index of nutritional deficiency
worldwide and is caused by iron deficiency store
or iron deficiency erythroanpoiesis. Several
authors have reported that iron deficiency anemia
(IDA) is maiuly caused by some food constituents
that may contribute to inhibition of iron absorption,
hence contribute to the high prevalence of IDA
(Un et al., 2003). Iron is the most difficult mineral
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to add to foods and ensure adequate absorption.
The main problem is that the water soluble iron

compounds (i.e. ferrous sulfate, ferrous lactate and
ferrous gluconate), which are the most
bioavailable, often lead to the development of
unacceptable color and flavor changes in the food
vehicle. When water-soluble compounds are
added to cereal flours, for example, they often
cause rancidity, and in low-grade salt, they rapidly
lead to color formation. Insoluble compounds,
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