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Background  The purchase of extrusion machines by the Food and Nutrition 
Research Institute of the Department of Science and Technology (FNRI-DOST) 
and Nutrition and Beyond Corporation, San Leonardo, Nueva Ecija through the 
effort of the International Life Sciences Institute (ILSI) and Taiyo Kagaku, Ltd., 
Japan, prompted the FNRI-DOST to study extensively the extrusion technology 
of iron rice premix (IRP). It has been found in previous FNRI studies that the 
technology of iron rice premix using hot extrusion process was feasible and the 
iron fortified rice stored in bulk was stable.  However, different type of extrusion 
equipment and methods produce different product quality. Objective The study 
aimed to produce prototype iron rice premix using hot and cold extrusion 
machines and to determine the quality of iron rice premix and iron fortified rice 
during development and storage  Methods The extruded iron rice premix was 
produced and standardized at FNRI Pilot Plant and Nutrition and Beyond 
Corporation facilities by hot and cold extrusion process, using Sunactive 
Micronized Dispersible Ferric Pyrophosphate (MDFP) as fortificant.  Iron fortified 
rice (IFR) was commercially produced by J.D.Aguilar Commercial Center, Inc., 
San Leonardo, Nueva Ecija for the market trial study of iron fortified rice in seven 
municipalities and one city of Zambales using1:200 ratio of IRP to ordinary rice in 
a continuous mixer.  Prior to the actual market trial study, stability was conducted 
by packaging iron rice premix and iron fortified rice in plastic bag and sack and 
stored for 12 months at FNRI storage room using simulated market conditions. 
Physico-chemical analysis such as color and bulk density was determined.  
General acceptability was evaluated by trained FNRI panel evaluators using 
hedonic rating scores and quantitative descriptive analysis.  The iron content of 
IRP was determined by Atomic Absorption Spectrophotometric Method (AAS) 
and IFR by physical (rapid) method.  During the conduct of the market trial study 
in Zambales, the quality of IRP and IFR was checked and monitored at the 
production and market level.  Data was processed and analyzed using Software 
Statistical Package for Social Sciences (SPSS) Version 13. Results Physical 
evaluation of the premixes showed that hot extruded premix is shiny, firm, 
stronger and compact while cold extrusion is slightly loose, rough and uncooked.  
Slight powdering (0.21-0.26%) of the premix was observed in premix prepared 
from cold extrusion within the storage period.  Average bulk density of hot 
extruded iron rice premix  was >0.8474g/ml compared to cold extruded rice 
premix was stable when stored at simulated market conditions (29-34ºC, 
fluorescent light) for 12 months.  The iron content of the premixes was above the 
target concentration of 400mg Fe/100g.  The general acceptability of both 
premixes was rated moderately acceptable by the 15 trained FNRI sensory panel 
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evaluators using 9 point hedonic rating scores and quantitative descriptive 
analysis.  In the market trial study, variability was observed at Production 5 
(above the upper limit) of the premix control charting attributed to the difference 
in the iron concentration.  However, variability was improved after improving 
mixing technique.  Results of the control charting of iron fortified rice blending 
ration showed 4 out of 14 production runs are out of specification limits. With 
p=0.275 and p=0.288, the variables sample and section, respectively, did not 
contribute significantly to the observed variability of the blending ratio.  
Conclusions and Recommendations  Acceptable quality prototype iron rice 
premix was produced and standardized in two facilities.  The hot extruded iron 
rice premix is better than cold extruded rice premix in terms of color, texture, bulk 
density and appearance.  The iron content of hot and cold extruded iron rice 
premix was stable for 12 months under simulated market conditions.  The iron 
rice premix and iron fortified rice were produced and quality control was ensured 
at the production level and market    level.  Public-Private partnership, in-place 
quality assurance, strong political support, approved local ordinances and 
continuous supply of fortified rice paved the way to a successful market trial 
study. 


