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ABSTRACT 
 
Introduction: Micronutrient fortification of commonly consumed foods remains to 
be a practical and sustainable option to fight micronutrient deficiencies.  Milk is a 
popular food for fortification because it is readily available, widely accepted and 
frequently fed to school children.  Objective: To determine changes in 
biochemical markers of vitamins and trace minerals after milk consumption in 6 
years old school children.  Materials and methods: One hundred forty one (141) 
school children who met the inclusion criteria for the study were grouped into 
three: the water group (47); 1-glass milk group (47) and 2-glasses milk group 
(47).  Blood was collected at baseline, midline and endline to measure 
hemoglobin, serum vitamin A, vitamin C, vitamin D, serum ferritin, and serum 
zinc using standard methods.  Urine samples was also collected at baseline, 
midline and endline for urinary iodine analysis.  Results: The hemoglobin 
concentration of all study participants in all groups were considered borderline 
anemic (11.5-11.6 mg/dL) at baseline.  At midline, the hemoglobin concentration 
of the 2-glasses group significantly increased but not for the other 2 groups of 
children. At endline, all groups increased in their hemoglobin concentration.  The 
serum ferritin of the study participants were within the normal values of > 12 μg/L 
at baseline and did not differ significantly with that of midline and endline values.  
A significant increasing trend was observed with serum zinc in children fed with 
milk, 1-glass and 2-glasses, and is more pronounced in children consuming 2-
glasses of milk (P<0.05).  Urinary iodine for all groups were within acceptable 
levels (100-199 μg/L) at baseline, midline and endline. All groups of children 
were within the acceptable levels (20-49 μg/L) for vitamin A at baseline and no 
significant increase was observed at midline and endline.  All children were mildly 
vitamin C deficient (0.2-0.3 mg/dL) at baseline.  However, there was a significant 
increase at midline and endline but was not significantly different in all groups of 
children fed with and without milk (P<0.05).  All children have adequate serum 
vitamin C at endline (>3.0 mg/dL).  The serum vitamin D of children fed with and 
without milk was within acceptable levels (< 20 ng/mL) at baseline and 
significantly increased at endline but still within acceptable levels.  Conclusion 
and Recommendation:  Milk supplementation in 6-year old schoolchildren is 
effective for significant changes in hemoglobin and serum zinc and is more 
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pronounced when consumed 2-glasses a day.  Drinking 2-glasses of milk in 6-
year old schoolchildren is recommended for proper nutrition and growth. 
 
 
INTRODUCTION 
 
Micronutrient fortification of commonly consumed foods remains to be a practical 
and sustainable option to fight micronutrient deficiencies.  Milk is a popular food 
for fortification because it is readily available, widely accepted and frequently fed 
to school children.  The emerging public health importance and challenges of 
micronutrient intake draw attention to assessment of nutritional status with the 
use of biomarkers.  Nutritional biomarker is an indicator of nutritional adequacy or 
status with respect to intake or metabolism of dietary constituents. 

General: 
 

To determine changes in biochemical   markers    of  vitamins  and  trace 
minerals  after  milk consumption in 6 years old children. 
 
Specific: 
 
1. To determine breath hydrogen and HSCRP in children for lactose intolerance 

test and infection respectively; 

2. To determine changes in hemoglobin, serum ferritin, serum zinc and urinary 
iodine and 

 



MATERIALS AND METHODS 
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RESULTS AND DISCUSSION 
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CONCLUSION AND RECOMMENDATION 
 
     Milk supplementation in 6-year old children is effective for significant changes 
in height and serum zinc and is more pronounced when consumed two glasses a 
day. 
 
     Hemoglobin as well as vitamins C and D also increased after milk 
supplementation however, other factors such as dietary intake should be further 
investigated. 
 
     Drinking two glasses of milk in 6-year old children is recommended for proper 
nutrition and growth. 
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