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Effects of Stabilized Rice Bran on Obesity and Antioxidative Enzyme
Activity in High Fat Diet-induced Obese C57BL/6 Mice
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!Division of Food and Nutrition and “Human Ecology Research Institute, Chonnam National University

ABSTRACT

Rice bran (RB), a by-product obtained during polishing of un-milled rice, contains a large quantity

of essential nutrients such as minerals, vitamins, fiber, amino acids, and antioxidants. In this study, the anti-obesity
effects of stabilized RB addition as a food material in a diet-induced obese animal model were investigated. For
the analysis, a total of 32 mice were randomly divided into four groups: normal diet group (ND, n=8), high-fat diet
group (HFD, n=8), 20% RB added high fat diet group (HFRB20, n=8), and 40% RB added high fat diet group (HFRB40,
n=8). The animals were sacrificed after 7 weeks. Body weight gain, various adipose tissue weights, blood glucose
concentration, and serum leptin level of the HFRB40 group were found to be significantly lower than those of the
HFD group. Moreover, antioxidant enzyme activity of the HFRB40 group was significantly higher than that of the
HFD group. However, the HFRB20 group did not show significantly different values. The results of this study show
that RB (40%) addition reduces body weight gain and improves obesity-related parameters. These results suggest RB
could be considered as a functional additive material for the manufacture of anti-obesity products, and 40% RB addition

would be the physiologically effective level.
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Table 1. Composition of experimental diet

ND"” HFD HFRB20 HFRB40

Ingredient (g)

Casein 200 200 200 200
L-cysteine 3 3 3 3
Corn starch 397 72.8 72.8 72.8
Maltodextrin 10 132 100 100 100
Sucrose 100 172.8 172.8 172.8
Cellulose 50 50 50 50
Soybean oil 70 25 25 25
t-Butylhydroquinone ~ 0.014
Lard 1775 1775 177.5
Mineral mix 35 10 10 10
Dicalcium phosphate 13 13 13
Calcium carbonate 5.5 5.5 5.5
Potassium citrate 16.5 16.5 16.5
Vitamin mix 10 10 10 10
Choline bitartrate 2.5 2 2 2
Rice bran 214.5 572.1
Total amount (g) 1,000.0 858.1 1,072.6 1,430.2
Total calorie (kcal) 4,000 4,057 4,904 6,317
Total kcal/g 4.0 4.7 4.6 4.4

UND: normal diet, HFD: 45% high fat diet, HFRB20: 20% rice
bran added in high fat diet, HFRB40: 40% rice bran added
in high fat diet.
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Table 2. Effect of rice bran on body weight, food intake and weight gain

ND" HFD HFRB20 HFRB40
Body weight
Initial weight (g) 24.79+0.40"*7 28.83+0.65 28.34+0.66 28.23+0.62
Final weight (g) 30.86+1.64 37.44+0.81%Y 37.01+1.08° 33.33+0.83"
Weight gain (g/7 weeks) 6.08+0.28 8.61£0.29° 8.68+0.64" 5.10£0.49"
Food intake
Food intake (g/7 weeks) 144.01+4.27" 118.23+3.24° 131.87+4.23° 156.94+7.20°
Energy intake (kcal/7 weeks) 561.65+16.67 559.22+15.34 602.66+19.33" 693.68+31.82°
Food efficiency ratio 4.22+0.16 7.35+0.39" 6.60+0.49" 3.25+0.30

UND: mice fed the normal diet, HFD: mice fed the high fat diet, HFRB20: mice fed with 20% rice bran added in high fat diet,
HFRB40: mice fed with 40% rice bran added in high fat diet.

>Values are mean=SE.

)Slgmﬁcantly different between the ND and the HFD by t-test (P<0.05, ""P<0.001).

HValues with different superscripts within a row represent significantly different between three experimental groups by ANOVA
with Duncan's multiple range test (P<0.05).

Table 3. Effect of rice bran on weight of various adipose tissue

ND" HFD HFRB20 HFRB40
Perirenal fat pad weight (g) 0.36+0.04"" 0.86+0.07"" 0.88+0.01° 0.54+0.07°
Epididymal fat pad weight (g) 1.05+0.06"" 2.01+0.09" 1.96+0.11° 1.50+0.13°
Subcutaneous fat pad weight (g) 1.80+0.18" 3.19+0.31° 3.55+0.20" 2.30+0.23"
Total fat pad weight (g) 3.21+0.27 6.06+0.41° 6.40+0.38" 4.33+0.41°
Total fat pad weight/ body weight 0.10+0.01" 0.16+0.01° 0.17+0.01° 0.13+0.01°

1)Groups are the same as Table 2.

>Values are mean=SE.

*Significantly different between the ND and the HFD by t-test (‘P<0.05, = P<0.001).

Values with different superscripts within a row represent significantly different between three experimental groups by ANOVA
with Duncan's multiple range test (P<0.05).
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2. Slgmﬁcantly different between the ND and the HFD by t-test
(P<0 05, " P<0. 001). PValues with different letters above the
bar represent significantly different between three experimental
groups by ANOVA with Duncan's multiple range test (P<0.05).
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