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UTILIZATION OF LOCAL CROPS IN THE PRODUCTION 
OF MULTI-NUTRIENT GROWTH MIX

Rosemarie G. Garcia, Dahlia A. Diaz, Alex M. Palomo, Honeylet S. Ochangco, 
Juliane Czarine B. Paler, Filoteo D. Ponte and Emiliano A. Dela Torre Jr.

Background: 
An estimated one third of children less than five years of age in developing countries including the Philippines 
are stunted and a large proportion are deficient in one or more micronutrients according to UNICEF. 
Appropriate complementary feeding with continued breastfeeding up to two years is critical for children’s 
optimal growth and development. FNRI-DOST has developed complementary food blends to address 
protein-energy malnutrition. These complementary food blends can be enhanced with the development of 
multi-nutrient growth mix (MGM). Food-based strategy is important as it increases the availability and intake 
of vitamin A, iron, and other micronutrients.

Objective: 
The study aimed to develop MGM to naturally fortify complementary food with vitamins and minerals 
using locally grown fruits and vegetables. Specifically; (1) to develop three MGM variants using fruits and 
vegetables; (2) to standardize the process of producing MGM; (3) to evaluate the level of acceptability; (4) 
to estimate product and production cost; and (5) to estimate the shelf-life.

Method: 
Local crops with significant vitamin and mineral contents were individually powdered and blended in different 
proportions of ingredients until the three acceptable MGM were obtained. Using the Simple Lattice Mixture 
Design, the best formulation was selected based on the response variables: sensory evaluation, raw material 
costs and estimated nutritional content. The formulation was standardized and the product was stored at 
room temperature for determination of shelf-life. Sensory Evaluation using the 9-Point Hedonic Scale Rating 
and Quality Descriptive Analysis (QDA) were conducted during the trials, optimization, standardization runs, 
and storage study of the products. Chemical, physico-chemical, and microbiological analysis were conducted 
during the storage study.

Results: 
Three MGM variants which included: (1) Carrot-Anchovies, (2) Yellow Sweet Potato-Spinach, and (3) 
Squash-Banana blends were developed. The percent (%) RENI contribution for children ages 12 to 36 
months was 6 percent energy, 15 percent protein, 37 percent vitamin A, 25 percent calcium, 3 percent iron, 
8 percent zinc, and 75 percent iodine for variant 1. Variant 2 contributed 6 percent energy, 3 percent protein, 
23 percent vitamin A, 8 percent calcium, 12 percent iron, 9 percent zinc, and 49 percent iodine and; 5 percent 
energy, 6 percent protein, 10 percent vitamin A, 34 percent calcium, 7 percent iron, 12 percent zinc, and 79 
percent iodine for variant 3. The sensory panelists rated the products “like slightly” to “like moderately”. The 
MGM packed in laminated foil was stable after one (1) year of storage under room temperature. A pack of 
15 grams costs P 24.45,  P 9.16 and P 10.72 for variants 1, 2, and 3 respectively. The differences in costs 
were attributed to the cost of raw materials used in the formulation of each variant.

Conclusion and Recommendation:  
Three MGM using local crops were developed and found shelf-stable for one year. Standardized processing 
procedures for each variant were established. The MGM are significant sources of protein, vitamin A, iron, 
iodine, calcium, and zinc. MGM as add-on to porridge and complementary food blends developed by FNRI-
DOST can be used for feeding programs of government and non-government organizations. Clinical trial is 
recommended to determine effectiveness of the developed food-based blends. 
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