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Background: Rice is the staple food of most Filipinos. Studies on iron availability and 
iron absorption in humans from rice/rice-based meals were all carried out on milled rice 
but none was done on brown rice of the same variety. Furthermore, there is no study so 
far undertaken on zinc availability from brown and milled rice-based meals of the same 
variety. Objectives: 1) To determine iron and zinc availability from brown rice/brown 
rice-based meal and milled rice/milled rice-based meal of the same variety, using the in 
vitro technique; and, 2) To determine iron absorption in humans from brown rice/brown 
rice-based meal and milled rice/milled rice-based meal of the same variety. Methods: 
Three varieties of rice were used: PSBRC 72H, BURDAGOL, and PSBRC 14.  Cooked 
freeze-dried samples of brown rice/brown rice-based meal and milled rice/milled rice-
based meal were used to determine iron and zinc availability, in vitro. The above 
samples were also analyzed for total iron, total zinc, dietary fiber, phytic acid, tannic 
acid, protein, and fat.  Iron absorption from PSBRC 72H brown/milled rice and 
brown/milled rice-based meals was determined in ten (10) healthy human subjects 
using radioisotope techniques. Results: Among the varieties, milled rice was found to 
have significantly greater iron (46.6±9.8 percent) and zinc availability (11.3±0.7 percent) 
than brown rice, except for PSBRC 14 for iron availability (37.4±4.8 percent ; p<0.05).  
Iron availability (40.2±6.5 percent) was significantly greater than zinc availability 
(10.4±1.0 percent; p<0.05). Brown rice has significantly greater protein and fat content 
(8.3±1.3 percent and 2.3±0.2 percent) than milled rice (6.5±0.5 percent and 0.7±0.3 
percent) in all rice samples, except for PSBRC 72H for protein (5.9±0.0 percent; 
p<0.05). Brown rice (5.4±0.4 percent) has significantly greater amounts of total dietary 
fiber than their respective milled rice (1.7±0.2 percent).  Both tannic acid and phytic acid 
contents in brown rice (56.9±3.2 milligram/100 gram and 290.1±18.0 milligram/100 
gram) were significantly higher than their respective milled rice (21.3±2.3 milligram/100 
gram and 84.0±12.4 milligram/100 gram; p<0.05). Total iron and zinc contents were 
also higher in brown rice (1.04±0.05 milligram/100 gram and 4.2±0.2 milligram/100 
gram) than their respective milled rice counterparts (0.70±0.10 milligram/100 gram and 
3.8±0.1 milligram/100 gram).  The mean iron absorption in humans from brown rice was 
5.06±1.34 percent; brown rice-based meal, 8.32±2.26 percent; milled rice, 9.42±1.92 
percent; and milled rice-based meal, 22.42±6.33 percent. Conclusion: Iron and zinc 
availability as well as iron absorption from milled rice/milled rice-based meals were 
significantly greater than those from their respective brown rice counterparts. 
Differences in iron and zinc availability as well as iron absorption from brown/milled rice 
and brown/milled rice-based meals may be due to the presence of iron/zinc enhancers 
and/or inhibitors in the rice and in the meal.  The increase in iron absorption from the 
rice-based meals over that from rice alone may be due to the presence of fish and 
vegetables in the meal. 
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