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Background: 
In the early stage of life, proper nutrition is important in order to combat the effects of malnutrition. According to the World Health 
Organization (WHO, 2002) it is at this stage that malnutrition starts contributing significantly to the high prevalence of malnutrition 
in children below five years of age world-wide. Based on the 7th National Nutrition Survey conducted by the Food and Nutrition 
Research Institute, the prevalence of anemia was 55.7% and 20.9% among infants 6 months to less than 1 year and 1-5 year 
old children, respectively. This concern prompted the Food and Nutrition Research Institute of the Department of Science and 
Technology (FNRI-DOST) to fortify complementary foods using multi-nutrient growth mix (MGM) to help reduce the prevalence of 
malnutrition among Filipino children below five years old. 
Objective: 
The project aimed to develop a technology for the production of multi-nutrient growth mix (MGM) with vitamin A, folic acid, iron, 
zinc, iodine, and calcium. Specifically: (1) to develop a formula for MGM; (2) determine the acceptability of the mix, complementary 
foods and other common household recipes; (3) standardize the process; (4) determine the shelf-life of the MGM and the effect of 
packaging materials; and (5) determine the retention of the micronutrients in the complementary foods. 
Materials and Methods: 
Fortification level of the multi-nutrient growth (MGM) was determined using full factorial design. Thirty eight (38) experimental 
runs in duplicates using extruded base materials were conducted and acceptability test was determined using 9-point hedonic 
scale and quantitative descriptive analysis among 30 trained panelists. The data obtained was analyzed statistically using Design 
Expert to determine the best acceptable combination and formulation of micronutrients. Prior to the conduct of the experiments, 
the type of base material, amount of serving size of the mix as well as the amount of the complementary food consumed were 
determined through sensory evaluation. The process/technology developed was standardized at FNRI Pilot Plant. The MGM was 
produced, packed in foil and opaque polypropylene (OPP), stored at FNRI storage room, and the shelf-life was determined under 
simulated market conditions. The physico-chemical, nutrient content, acceptability and microbiological properties of MGM were 
monitored for 12 months using standard method of analyses. Common household recipes were tested for acceptability and retention 
tests. Consumer survey of complementary foods such as rice-mongo, rice-mongo sesame and macaroni soup were conducted at 
Pandacan, Manila among 60 children, 3-6 years old to determine product acceptability. 
Results: 
Results showed that the rice mix as base material has a significantly higher appearance score (p=0.003), consistency score 
(p=0.019), and preference score than the rice-mongo product. The results for the serving size showed that the 2g MGM had the 
highest appearance score (7.40) and has the highest ease of handling score (7.53). Results of 38 experimental runs were evaluated 
using the Design Expert wherein taste and acceptability were maximized while rustiness, aftertaste, and bitterness were minimized. 
Two formulas from the 60 recommended combinations were being considered as workable prototype product. During storage, there 
was an increasing trend on the L-values for both the control and the fortified samples in foil and OPP packaging. Statistical analysis 
using analysis of variance (ANOVA) via the generalized linear model (GLM) exhibited that there is significant differences between 
the fortified and the control samples and upon storage the L-value changed (0.142 unit increase per month). The packaging was also 
analyzed and no significant change was observed (p-value = 0.858) indicating that the L-values for foil and OPP - packed samples 
were very much comparable. Based on the MGM stability study, the trend of the vitamin A was found to be decreasing with respect 
to storage time. Results of the study showed that iron and folic concentration for both productions packed in OPP and foil were also 
stable during storage. The panelists gave an average rating of 7 for the fortified and control premixes for the appearance, color, 
and acceptability parameters during storage, indicating “like moderately” using the 9- hedonic scale. Sensory evaluation of common 
household recipes with MGM showed that the variable food is found to be significant for all the sensory parameters (p-values < 0.05) 
which indicated that the base food used played a significant role in the sensory rating. It was found that soup is the best base food. 
Results of consumer survey on fortified complementary food (RM, RMS and macaroni soup) conducted among children, 3-6 years 
old, showed that 53 out of 60 or 88.3% children gave a rating of 5 (like very much) for the parameters color, taste, and acceptability. 
Substantial amount of micronutrients were retained after addition and after cooking of 90g rice-mongo, 130g rice-mongo-sesame, 
and 130g rice porridge. 
Conclusion and Recommendation: 
Acceptable and shelf-stable rice base multi-nutrient growth mix (MGM) with a net weight of 2g containing vitamin A, folic acid, 
iron zinc, iodine, and calcium was developed and standardized. Complementary foods with MGM such as extruded rice-mongo, 
rice-mongo sesame blend, champorado, lugaw, macaroni soup, and other common household recipes were rated moderately 
acceptable by panelists. MGM has a shelf-life of 1 year and the shelf-life is not affected by the type of packaging materials, foil and 
OPP upon storage. Consumer survey conducted  in Barangay 845, Pandacan, Manila showed 88.3% of children, 3-6 years old rated 
fortified complementary food “like very much”. The micronutrients were substantially retained in the complementary foods and other 
recipes after addition of MGM and after cooking. The addition of MGM improved the level of micronutrients in complementary foods 
and other common household recipes. This study will provide scientific basis for the conduct of efficacy trial, market trial, scale-up 
production, and commercialization of MGM.


