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OPTIMIZATION OF THE PROCESSING PARAMETERS FOR THE 
IMPROVEMENT OF SHELF-LIFE OF BROWN RICE

Rosemarie G. Garcia, Dahlia A. Diaz, Alex M. Palomo, Razoland B. Navarro, 
and Mary Rose C. Ladia

Background:
Brown rice is unpolished whole grain rice produced by removing its hull or husk.  It becomes milled rice 
when the bran layer is stripped off in the “whitening” process. Higher dietary fiber and mineral content in 
brown rice, 50-60% fuel savings in milling, shorter milling time and higher production volume makes it more 
superior to milled rice.In support of the government’s advocacy to promote brown rice consumption, the 
Food and Nutrition Research Institute (FNRI) conducted optimization study to improve the shelf-life of brown 
rice, one of the common problems identified with brown rice utilization. 

Objectives:
The objective of the study is to improve the shelf-life of brown rice. It specifically aimed to (1) identify the 
factors affecting the stability of brown rice, (2) determine the optimum processing parameters, (3) determine 
the retention of nutrients, microbiological safety, texture, and general acceptability of brown rice after 
processing and during storage, and (4) determine the shelf-life of treated brown rice. 

Methods:
The study underwent three stages:  screening, optimization experiments, and actual shelf-life study. 
The screening and optimization experiment utilized the Plackett – Burmann and Box–Behnken design, 
respectively. Actual shelf-life study in the rice mill storage facility was conducted for 10 months. Brown rice 
samples were subjected to quantitative descriptive analysis and consumer acceptability test. Free fatty 
acids and peroxide values were periodically analyzed and chemical and microbiological analyses were 
determined. 

Results:
The variety of palay used affected the appearance, color, and overall acceptability. Steam drying treatment 
has an effect on compactness and chewiness and in the formation of free fatty acid and increase in water 
activity. The optimum processing parameters were identified for steaming time, drying temperature, and 
drying time. All treated samples had significantly (p<0.05) lower free fatty acid, moisture content, and water 
activity than their control counterparts. All the brown rice samples were aflatoxin-free and were safe for human 
consumption.The treatments had no negative effect on the sensory acceptability of brown rice as well as 
its proximate composition. Overall acceptability of brown rice was “like moderately” based on the consumer 
acceptability test. Phosphorous and B-vitamins were also not significantly affected by the treatment except 
for vitamin B2. Optimized treatment parameters significantly improved the shelf-life of brown rice from 1-4 
months to 4-9 months in an actual rice mill storage facility. 

Conclusion and Recommendation:
The factors affecting the stability of brown rice were variety, time before treatment, heat treatment used, 
packaging, and storage conditions. Optimum processing parameters for the treatment of brown rice were 
determined and used. This significantly improved the shelf life of brown rice from 1-4 months to 4-9 months 
depending on variety. All important nutrients were retained, texture, and general acceptability received 
a mean score of “like moderately” and the products were safe until the end of shelf-life based on FDA 
standards.The use of alternative drying techniques like fluidized bed drying and super heated steaming can 
be explored to develop a shorter and cost-efficient processing. Intensive information, marketing strategy, 
and roll-out of the technology on the production of optimized brown rice should be conducted nationwide.


