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Brown rice (Oryza sativa) is rich in nutrients, including dietary fiber, vitamins, minerals, and other un-
measured constituents, as well as carbohydrates. Brown rice is an applicable staple for chronic dis-
eases, such as diabetes and hyperlipidemia, but it is not commonly used in dietary management due
to several reasons. In this study, we investigated the possibility of using digestive enzymes to process
brown rice. When the weight of the brown rice was measured after packing in the same volume of
water, it was increased in pectinase-treated brown rice compared to control or collagenase-treated
brown rice. Using SEM analysis, we observed huge scratches and nanopores on the surface of the
brown rice after the pectinase treatment, but the nutritional components were preserved. We also ana-
lyzed the water adsorption rate and performed a starch reaction assay to examine the physical
changes after the pectinase treatment. The pectinase-treated brown rice showed a higher water adsorp-
tion rate and a faster starch reaction than the nontreated brown rice. These results suggest that diges-
tive enzymes like pectinase can aid the nutritional preservation of brown rice and improve its taste.
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Fig. 1. Weight of the brown rice after cellulase or pectinase
treatment. Enzymes were treated for 12 hr on the brown
rice in the water solution. The enzyme treated brown
rice was dried into water level as much control group.
Fifty g of brown rice was packed in the water filled mess
cylinder for 1 hr, and then weight of brown rice was
measured using balance.
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Fig. 2. SEM analysis on brown rice surface after pec-
tinase treatment. Pectinase was treated for 3
hr on the brown rice in the water solution.
The brown rice was coated with AU-Pd and
observed using SEM microscope.
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Table 1. Nutritional analysis of the pectinase treated brown rice

(100 g)
Nutrients Control Pectinase
Energy (Kcal) 344.20 339.20
Carbohydrate (%) 77.90 76.60
Water (%) 12.20 13.30
Ash (%) 1.10 1.40
Protein (%) 7.20 7.10
Fat (%) 1.60 1.60
Dietary fiber (%) 5.30 5.00
Calcium (mg) 19.18 8.14
Phosphate (mg) 309.90 259.17
Iron (mg) 0.75 0.61
Sodium (mg) 12.05 3.66
Potassium (mg) 208.21 244.65
Magnesium (mg) 107.52 86.43
Vitamin Bl (mg) 0.56 0.57
Vitamin B2 (mg) 0.11 0.10
Niacin (mg) 0.44 0.44
Vitamin E (mg) 229 2.53
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Fig. 3. Comparison of water absorption rate after pectinase treatment. Pectinase was treated for 3 hr on the brown rice. The same
amount brown rice was packed in the 25 ml disposable pipet. Staining solution was applied and examined for absorption

rate.
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Fig. 4. Comparison of starch reaction after pectinase treatment. After brown rice was treated with pectinase for 3 hr, the rice was
cooked. Staining solution was applied for control, pectinase treated brown rice, and white rice.
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