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ABSTRACT 
Deficiency of folic acid in human lead to macrocytic (megaloblastic) anemia and leukopenia, 

hence, this study targeted to utilization of by-product which obtained during mill wheat and characterized 
by its high folic acid content. Total folic acid (TF A) was determined in fine bran (FB) and wheat germ 
(WG) and they found to contain 316 and 286j1g/IOOg, respectively. Balady bread samples (prepared from 
wbeat flour 82 and 72% extraction rate) were fortified by different levels of FB and WG. The results 
indicated that TFA contents increased from 124 to 318 J.lg/lOOg in balady bread samples fortified by FB 
and WG. Chemical composition ofbalady bread samples fortified by FB and WG showed the same trend 
since; protein, fat, fiber and ash were increased. Values of total dietary fiber, iron, zinc and calcium were 
also enhanced. Sensory evaluation results showed that there were no significant differences among all 
balady bread samples for diameter and separation of layers, but other characteristics of sensory 
evaluation were adversely affected witb the exception ofbalady bread samples prepared from wheat flour 
72% extraction containing different levels of FB and WG. Accordingly, FB and WG can be 
recommended as natural rich sources of folic acid supplement for balady bread produced from wheat 
flour 72 % extraction rate. 
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1. INTRODUCTION 
Folic acid is tbe group name (also termed 

folates or folacin) given to a number of yellow 
crystalline compounds related to pteroglutamic 
acid. Folic acid is one of the water soluble B 
vitamins .It is found in whole wheat, soy bean, 
yeast, wheat germ, wheat bran and green leafY 
vegetable. So, these products could be considered 
an ideal natural supplement for producing folic 
acid baked products. Among cereals, wheat 
(approx. 363 gl capita/day) is frequently 
consumed as balady bread with each meal. ln 
Egypt, they are tbe main dietary energy source, 
providing about 66% of energy (F AO 2005). 

Folic acid deficiency during pregnancy has 
been found to cause neural tube defects (NTD) in 
newborn babies (West et a/., 2012). The role of 
folic acid in prevention of ischaemic heart disease, 
prevention of leukopenia, decreasing plasma 
homocysteine, prevention of colorectal cancer, 
prevention of neuro cognitive decline and 
prevention of macrocytic (megaloblastic) anemia 
has also recently received increased attention 
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(Houghton et a/., 20ll, Kim et a/., 2012 and 
Walker eta/., 2012). 

An alternative to folic acid fortification of 
stable foods could be to increase the folate content 
in cereal foods, either by bio - processing 
methods such as germination (e.g. cereal grains) 
and fermentation (e.g. bread) or by use folate -
rich fractions obtained by milling for maintenance 
of optimal health, as well as prevention of disease 
(Kalina eta/., 2007 and Hefui & Wittbiift 20 II). 

With the use of novel milling technology, it 
has become commercially viable to isolate the 
aleurone layer of cells from wheat grain and to 
prepare a novel flour from this fraction tbat has a 
natural folate concentration of 500 J.lg/l 00 g. This 
study has shown that products made from wheat 
aleurone flour is a good source of bioavailable, 
natural folate (Fenech eta/., 1999). 

Fortification of the wheat flour used for balady 
bread baking with iron and folic acid was recently 
introduced in Egypt (personal communication 
with Prof Azza Gohar, National Nutrition 
Institute, Cairo, Egypt) since these micronutrient 




















