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ABSTRACT 
 
The double burden of malnutrition refers to the dual burden of under and overnutrition 
occurring simultaneously within a population. In the Philippines, there is persistent 
undernutrition problem among infants and young children, as well as the emerging over 
nutrition situation or obesity seen in adolescents and adults. Among the countries in the 
world, the Philippines is among those with the highest incidence of non-communicable 
diet-related diseases such as diabetes and cardiovascular diseases. Studies have 
shown that a diet with low glycemic index products may improve diabetes control, 
reduce cardiovascular risk factors and reduce body weight. The general objective is to 
develop potential functional food products utilizing locally grown crops with low glycemic 
index. The specific objectives are (1) to formulate three potential functional food 
products (2) to determine consumer acceptability of the three food products (3) to 
determine the chemical, physico-chemical, sensory and microbiological properties of the 
food products; and (4) to estimate the shelf-life of the three food products developed. 
Locally grown crops with low glycemic index (munggo beans, sweet potato and brown 
rice) were utilized to develop the potential functional food products. Trial formulations 
were conducted until products were acceptable. The most acceptable formulation was 
optimized using simple lattice mixture experimental design and response surface 
methodology (RSM). The optimum formulation of the products were standardized and 
subjected to sensory evaluations using quantitative descriptive analysis (QDA) and 9-
point hedonic scale. Storage studies of the products were conducted. The munggo 
frozen yogurt was packed in 1.5 oz polystyrene ice cream cups and stored at frozen 
condition. The instant mashed sweet potato and brown rice puto premix were packed in 
laminated foil and stored at room temperature. Results of sensory, chemical and 
physico-chemical analyses were analyzed using Friedman ANOVA and Wilcoxon match 
pairs test. Three products namely munggo frozen yogurt (MFY), instant mashed sweet 
potato (IMSP) and brown rice puto premix (BRPP) were developed. In all optimization 
runs, a low glycemic index crop (munggo beans, sweet potato and brown rice) was 
constantly one of the independent variables included in the mixture design. The other 
two ingredients were selected based on their influence on the quality parameter 
analyzed. Dependent variables included QDA parameters, theoretical cost per serving 
and theoretical glycemic load per serving. The MFY was rated “like slightly” to “like 
moderately” and the IMSP and BRPP were rated “like moderately” to “like very much”. 
Sensory evaluation scores averaged 7.0 showing consumer acceptability. The moisture 
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content (MC) of MFY, IMSP and BRPP ranged from 69.69-71.91%, 3.34-4.71% and 
4.43-4.71%, respectively. The water activity (Aw) of MFY, IMSP and BRPP ranged from 
0.95-0.98, 0.33-0.39 and 0.35-0.39, respectively. Based on the RENI of males age 19-
64, a single serving of 40g of MFY will contribute 1.70-1.95% energy, 2.51% protein and 
4.85% calcium. A single serving of 16g of IMSP will contribute 2.34-2.68% energy, 
1.29% protein, 1. 51% vitamin A, 2.47% calcium and 2.40% iron. A single serving of 16g 
of BRPP will contribute 2.58-2.96% energy and 1.34% protein. All products were 
microbiologically safe based on the FDA Philippines standard limits in food 
microbiology. The shelf-life of the three products was six (6) months. Three potential 
functional food products optimized using RSM and standardized were developed. The 
products were subjected to shelf-life studies. Sensory evaluation scores averaged 7.0 
showing consumer acceptability. The shelf-life of the three products was six (6) months. 
IMSP was high in dietary fiber and low in fat. MFY was low in fat. Clinical studies should 
also be done to substantiate the health claim associated with the intake of food products 
with high dietary fiber. Utilization of the three products is recommended to weight-
watchers and diabetics. Pilot scale production should be conducted to determine 
commercial and technical viability of the three products.  
 
INTRODUCTION 
 

 Functional foods are products that offer health benefits beyond basic nutrition 
 Market for functional foods continue to increase locally and globally 
 The quality and digestibility of carbohydrates depend on its glycemic index (GI). 

The GI of a food tells us how rapidly carbohydrates are converted into glucose. 
 Studies have shown that a low-GI diet may improve diabetes control, decrease 

cardiovascular risk factors and reduce body weight 
 Based on FNRI-DOST NNS, obesity cases in adults ages 20 and above 

increased from 24% (2003) to 26.6% (2008) 
 This study aims to develop products for the health conscious consumers utilizing 

locally grown crops with low GI 
 The specific objectives are (1) to formulate three potential functional food 

products (2) todetermine consumer acceptability of the three food products (3) to 
determine the chemical, physico-chemical, sensory and microbiological 
properties of the food products; and (4) to estimate the shelf-life of the three food 
products developed. 



METHODOLOGY 
 
  

 
RESULTS 

 
Figure 1. Optimized munggo frozen 
yogurt 

Figure 2. Optimized instant mashed 
sweet potato 

Figure 3 Optimized brown rice puto 
premix 

   
Figures 1-3 show the spiderweb plot of the quantitative descriptive analysis (QDA) of the three optimized potential 
functional food products. Plot shows the intensity of different sensory attributes using the150 mm scale. All products 
were acceptable. 
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 Table 1. Chemical composition of optimized products per serving  
 

 

 

 Based on the RENI of males age 19-64, a single serving of 40g of MFY will contribute 1.70-1.95% 
energy, 2.51% protein and 4.85% calcium. A single serving of 16g of IMSP will contribute 2.34-
2.68% energy, 1.29% protein, 1.51% vitamin A, 2.47% calcium and 2.40% iron. A single serving of 
16g of BRPP will contribute 2.58-2.96% energy and 1.34% protein. MFY and IMSP are low in fat. 
IMSP is also a source of dietary fiber.

 

 
Table 2. Physico-chemical analysis  Table 3.  Microbiological analysis 

 

 

   

  
Figure 4. Shelt-life of munggo frozen 
yogurt 

Figure 5. Shelf-life of insant mashed 
sweet potato 

Figure 6.  Shelf-life of brown rice 
puto premix 
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Based on Friedman ANOVA, the munggo beans appearance, ice crystals appearance, yogurt texture and icy feel 
significantly changed as shelf-life progressed (P<0.05). The low-fat characteristic of MFY may have decreased its ability 
to surround and stabilize air cells and ice crystals. As shelf-life progressed, ice crystals increased and texture became 
coarser. The IMSP and BRPP attributes did not significantly change as shelf-life progressed (P<0.05). Products were 
stable up to six (6) months of storage 
   
CONCLUSION AND RECOMMENDATION 
 

 Three potential functional food products were developed utilizing low GI 
ingredients 

 The food products were optimized using response surface methodology (RSM) 
 The products scored an average of 7 which were “liked moderately” by the 

panelists 
 Instant mashed sweet potato premix was high in dietary fiber and low in fat 
 Munggo frozen yogurt was low in fat 
 The munggo frozen yogurt was stable up to 6 months of storage under frozen 

condition 
 The instant mashed sweet potato and brown rice puto premix were stable up to 6 

months ofstorage at room temperature 
 Clinical studies should be done to substantiate the health claim associated with 

the intake of the developed products 
 Utilization of the three products is recommended to diabetics and weight 

watchers 
 Pilot scale production should be conducted to determine commercial and 

technical viability of the three products 


