
Book of Abstracts

39th FNRI Seminar Series 20132

RETENTION OF MICRONUTRIENTS IN EXTRUDED RICE KERNEL 
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Background: 
Rice is the staple food of more than half of the world’s population.  Fortifying rice will significantly improve 
the nutritional intake of population eating rice. Rice can be fortified through hot and cold extrusion methods. 
However fortification methods and types of ingredients may result in kernel with different quality. Rice is 
usually cooked and washed in different ways. During this process, the micronutrients added may be washed 
out. This concern prompted the Food and Nutrition Research Institute of the Department of Science and 
Technology (FNRI-DOST) to undertake this study. 

Objective: 
The project aimed to:  (1) develop a technology for the production of multi-nutrient rice kernels using hot 
and cold extrusion with vitamins A, B9 and B12, iron and zinc premix; and (2) evaluate the retention of 
micronutrients in fortified rice after different cooking  methods.

Materials and Methods: 
Vitamin and mineral mix consisting of vitamins A, B9 and B12, iron and zinc was compounded by DSM, 
Germany and potency of each micronutrient analyzed by FNRI-DOST. The multi-nutrient rice kernel was 
developed and produced using cold and hot extrusion technology at Nutrition and Beyond Corporation 
(NBC) in Nueva Ecija and at FNRI-DOST Food Processing Facility. Multi-nutrient rice kernel produced was 
mixed with ordinary rice and cooked by soaking and boiling with excess water, boiling in excess water, and 
boiling without excess water. The multi-nutrient rice kernel and the fortified rice were analyzed in terms of 
color (L, a, b values) bulk density, moisture, sensory and retention of micro-nutrients after cooking using 
standard method of analyses. 

Results: 
In hot extrusion process, different temperature settings of the extruder machine does not affect the quality 
of the kernel in terms of bulk density and color-value (lightness). In cold extrusion process, the time of 
steaming (30 and 10 minutes steaming) was found to affect the bulk density and color of the multi-nutrient 
kernel. Multi-nutrient rice kernel produced by 30 minutes steaming has high bulk density (0.76-0.71) but 
low L-values (70.9-67.09) suggesting a darker but stronger rice kernel. Furthermore, results showed that 
multi-nutrient rice kernel produced by hot extrusion process has higher bulk density suggesting a stable rice 
kernel. Multi-nutrient fortified rice that has been soaked for 30 minutes with excess water added and then 
cooked (Method A) found to have higher iron content in the excess water than those without soaking.

Conclusion:
Acceptable and workable proto-type multi-nutrient rice kernel was developed by hot and cold extrusion 
process. The method of cooking rice affects the amount of nutrients in the fortified rice. The levels of the 
micro-nutrients retained in the fortified cooked rice is affected by the quality of  the kernel produced, method 
of extrusion and the type of cooking methods used. Cooking the fortified rice with excess water may reduce 
the amount of micronutrients in cooked food as the water may spill-out from the container. Multi-nutrient rice 
kernel produced by hot extrusion is more acceptable than cold extrusion in terms of bulk density and nutrient 
retention.

Recommendations: 
This study provides scientific basis for the conduct of scale-up production and feasibility studies of multi-
nutrient extruded rice kernel.


