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MINERAL AVAILABILITY, DIETARY FIBER AND FERMENTABILITY 
CHARACTERISTICS OF OPTIMIZED BROWN RICE 

Trinidad P. Trinidad, Ph.D., Aida C. Mallillin, Marco P. de Leon 
and James David S. Alcantara

Background:  
Brown rice has been shown to have greater mineral content than milled rice.  However, due to its high 
dietary fiber and phytic acid content mineral absorption may be suppressed. 

Objective: 
To determine mineral availability, dietary fiber, and fermentability characteristics from milled, brown and 
optimized brown rice.  

Materials and Methods:  
Different varieties of raw and cooked milled, brown, and optimized brown rice such as Rc160, Rc216, 
PHB71 and SL8 were used in the study. The rice samples were freeze dried prior to analysis. The proximate 
composition, total dietary fiber, iron, zinc, and calcium content were determined using the Association of 
Official Analytical Chemists (AOAC) methods.  Mineral availability simulating conditions in the stomach and 
small intestine, and fermentability of the dietary fiber present in rice samples simulating conditions in the 
large intestine were determined using an in vitro method.  

Results:  
Significant differences in mineral content and mineral availability was observed between raw and cooked 
rice with raw greater than cooked (P<0.05) in all rice varieties. In general, brown and optimized brown rice 
has significantly greater mineral content and mineral availability than milled rice.  The dietary fiber and phytic 
acid content of brown and optimized brown rice were significantly greater than that of milled rice.  However, 
both dietary fiber and phytic acid did not show inhibitory effect on its mineral availability.  Propionate was the 
major product after in vitro fermentation of the dietary fiber present in all rice samples. 

Conclusion and Recommendation:  
All rice varieties had greater zinc content and bioavailability from optimized brown rice than milled rice but 
not with brown rice.  Similar results were obtained for iron and calcium content and bioavailability for Rc216 
and PHB 71 for iron and Rc216 for calcium.  All rice varieties were good sources of dietary fiber whether raw 
or cooked and produced short chain fatty acids after dietary fiber fermentation and were more pronounced 
with propionate. Propionate production from fiber fermentation may have a significant role in the prevention 
for risk of cardiovascular diseases.  A nutrition intervention study is recommended to validate the promising 
health and nutritional benefits of brown rice varieties used in this study.


