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ABSTRACT 
 
 Prevalence of anemia is 19.5% in the Filipino population and 19.8% of 
children 6- 12 years of age. The objective was to determine iron bioavailability 
from oat drinks fortified with iron, zinc, and vitamin A with/without vitamin C. The 
study followed a double blind randomized cross-over design. Nineteen healthy 6-
year old children participated. Children consumed 2 drinks fortified with iron, zinc, 
and vitamin A labeled with stable isotopes of iron as NaFeEDTA; drink A without 
and drink B with vitamin C. On 2 consecutive days, participants were given drink 
A (57Fe) or drink B (58Fe) in random order. Blood samples were taken for stable 
isotope measurements 14 days later. Nutrition analysis of both products results 
indicated no significant differences in nutrient composition (except vitamin C), 
dietary fiber or total phytic acid content between the two drinks. The percent 
fractional iron absorption (7.14±0.90) from the oat drink with vitamin C was 
significantly higher than that from the oat drink without vitamin C (5.65±0.54; 
P<0.05).  In conclusion, results showed that vitamin C added to NaFeEDTA 
fortified oats enhanced iron absorption. Fortifying oats may offer a convenient, 
and effective mechanism to improve the iron status of children. Study was funded 
by PepsiCo. 
 
 
INTRODUCTION 
 
         Iron deficiency is a major nutritional problem, affecting hundreds of millions 
of people especially infants, young children and women of child-bearing age in 
many parts of the world. In the Philippines, 19.5% of the Filipino population was 
anemic and 19.8% of children 6-12 years of age. Only 20% of the population met 
at least 80% of the recommended intake for iron, and vitamins A and C (FNRI, 
2008). 
 Iron deficiency can be overcome by increasing iron intake either by diet 
diversification, supplementation or fortification of foods.  Food fortification is 
generally regarded as the best long-term approach in reducing the incidence of 



iron deficiency. However, iron bioavailability even from fortified foods may be 
affected by the presence of enhancers and inhibitors of iron absorption e.g. 
vitamin C, dietary fiber, phytic acid, and tannic acid. Absorption of iron in 
unfortified oat cereal or porridge is estimated around 0.33% to 1.4 % (Cook, 
1997). Addition of ascorbic acid, NaFeEDTA fortification or phytase to the 
products are some methods in improving iron bioavailability (Cook, 1997; Hurrel, 
2003). The objective was to determine iron bioavailability  
 
MATERIALS AND METHODS 
 
 

 

 

 

 

 

 *The study protocol was conducted according to the Declaration of Helsinki and all procedures involving human 
subjects were approved by the Food and Nutrition Research Institute-Department of Science and Technology 
(FNRI-DOST) Human Ethics Committee in the Philippines.  
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 Macronutrient composition, dietary fiber and phytic acid content o test beverages  
 

 

 

 There is no significant difference found in product A&B in terms of nutrient composition, dietary 
fiber and total phytic acid of the products.  Differences between IP6 maybe due to hemogeneity 

 

 
 Micronutrient compositions of oat beverages before and after fortification  
 

 

 

  
There is no significant difference in product A&B in terms of iron, zinc, vit. A or vit C in unfortified 
oat drinks.  However, due to vit C fortification product B has higher vit C as compared to product A 
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 Fractional iron absorption (% of dose) from fortified oat beverages  



 

 

 

 Mean absorption (7.14±0.9%) from product B fortified oat drink with vit C was significantly 
greater than that from product A (5.65±0.5%) fortified oat drink without vit C. 

 

 
CONCLUSION AND RECOMMENDATION 

      
The bioavailability of iron in fortified foods depends on 
the iron compound used to fortify foods (WHO, 2006). 
NaEDTA binds with Fe and maintain it in its absorbable 
form in the body, thus it is highly recommended as an 
iron fortificant. NaFeEDTA is less likely to be affected 
by the known natural inhibitors of iron absorption found 
in foods e.g. phytic acid, tannic acid (Hurrel et al., 

010).  

991 and 
tekel; 1986)  and increase absorption of both native and added iron. 
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Vitamin C (ascorbic acid) is the most efficient enhancer 
of non-heme iron absorption when its stability in the 
food vehicle is ensured (Teucher, Olivares and Cori, 
2004).  The enhancing effect of vitamin C is largely due 
to its ability to reduce ferric to ferrous iron, which is the 
absorbable form of iron, and its potential to chelate iron 
(Conrade and Schade, 1968).  It can also overcome 

the negative effect of inhibitors of iron absorption e.g. phytate, polyphenols, the 
calcium and protein in milk products (Hallberg, 1968; Siegenberg, 1 S
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