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Fig. 1. Name and appearance of 24 varieties of colored rice cultivars abd chuchung,
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Table 1. Reducing power of 70% ethanol extracts from bran fraction of colored rice seeds

Absorbance at 700 nm
Dose (0.1 mg/tube) Dose (0.2 mg/tube) Dose (1 mg/tube)

Chuchung 0.2327 + 0.0306 0.2763 £ 0.0268 0.6685 + 0.0580
DK 1 0.2820 £ 0.0542 0.4260 £ 0.0510 1.404 + 0.0795
SC-45 0.5607 £ 0.0592 0.9273 £ 0.0798 2.433 +0.0251
SC-5 0.2347 £ 0.0551 0.3163 £ 0.0548 0.9210 £ 0.0848
B-89-11-2 0.5097 £ 0.0626 0.8163 + 0.0385 2.454 +0.0422
Muthumanikam 0.5197 £ 0.0540 0.8413 £ 0.0595 2.671 £ 0.0338
IR 1544-38-2-2-1-2-2 0.2653 £ 0.0483 0.3467 + 0.0265 0.9980 £ 0.0520
Jumlalocal-1 0.5733 £ 0.0565 0.9303 £0.0222 2.734 £ 0.0887
Panrkhari 203 0.5407 £ 0.104 0.9013£0.103 2.620 +0.0921
DV 85 0.5193 £ 0.107 0.8393+£0.113 2510+ 0.0250
DZ78 0.6907 £ 0.0943 1.152+£0.120 2.758 £ 0.0360
Elwee 0.7237 £ 0.0790 1.220+ 0.104 2.740 + 0.0455
Kele 0.3683 £ 0.0735 0.5573 + 0.0860 1.727 £0.0144
HP 833-1-3-1-1-1 0.2943 + 0.0280 0.3977 £0.0453 1.110 £ 0.0245
HP 883-1-1-1-B-1-1 02593 £ 0.0717 0.3637 £ 0.0955 1.067 £ 0.0642
wx-124-163-45-7-1-1 0.4463 + 0.0407 0.6877 £ 0.0211 2020+ 0.103

LK 1A-2-12-1-1 0.5417 £ 0.00563 0.8453 £0.0311 2.568 £ 0.0725
LK 1-3-6-12-1-1 1.070 £ 0.0421 1.689 + 0.0440 2777+ 0.0146
LK ID-2-12-1 0.4793 £ 0.0187 0.7470+ 0.0374 2.223+0.0105
LK 2-7-12-1-1 0.4503 £ 0.0289 0.6730+£0.0113 2.090 £ 0.0271
LK 1B-4-12-1-1 0.4247 + 0.0419 0.6060 £ 0.0434 1.799 £+ 0.100

LK 1B-2-1-1 0.3397 £ 0.0342 0.5210+£0.0141 1.622 £ 0.0740
RGS No. 336 0.3177 £ 0.0908 0.5173 £ 0.0300 1.689 £ 0.0281
Gillim hukmi 0.4337 £ 0.0332 0.5900 £ 0.0220 1.675 £ 0.0571
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Table 2. Scavenging activity of 70% ethanol extracts from bran fraction of colored rice seeds on the 1,1-diphenyl-2-picrylhydrazyl radical

and hydroxy radical

DPPH radical scavenging activity

Hydroxy radical ( - OH) scavenging activity

Absorbance at 517 nm* Inhibition (%) Absorbance at 532 nm* Inhibition (%)
Control (untreated) - - 0.05281 £ 0.00258 100.0
Control (treated) 1.058 £ 0.0533 0.0 0.2105 £ 0.0104 0.0
Ascorbic acid 0.07891 £ 0.00496 92.54 0.1326 £ 0.138 49.39
oi-tocopherol 0.1144 £ 0.00293 89.18 0.1291 £ 0.0309 51.62
BHT 0.09732 £ 0.00253 90.80 0.09019 £ 0.0531 76.29
Chuchung 0.1453 £ 0.00666 86.26 0.07726 £ 0.0745 84.49
DK 1 0.1298 £ 0.0194 87.72 0.01283 £ 0.0162 1254
SC-45 0.1091 £ 0.0247 89.68 0.06753 £0.0539 90.66
SC-5 0.1531+0.0111 85.52 0.02450 £ 0.00556 118.0
B-89-11-2 0.1376 £ 0.0289 86.99 0.09815 £ 0.0412 71.24
Muthumanikam 0.1380 + 0.0258 86.95 0.09718 £ 0.0351 71.85
IR 1544-38-2-2-1-2-2 0.1306 + 0.00802 87.66 0.02061 £ 0.0168 120.4
Jumlalocal-1 0.1446 £ 0.0240 86.33 0.1141 £0.0311 61.10
Panrkhari 203 0.1134 £ 0.0186 89.28 0.09941 £ 0.0543 70.44
DV 85 0.1192+£0.0176 88.73 0.2063 £ 0.00704 2.670
DZ78 0.1066 £ 0.0196 89.92 0.2003 £ 0.0737 6.417
Elwee 0.1100£0.0142 89.60 0.1002 £ 0.0364 69.93
Kele 0.1346 £ 0.0192 87.28 0.1568 £ 0.0304 34.01
HP 833-1-3-1-1-1 0.05536 £ 0.00334 94.77 0.1068 + 0.0428 65.75
HP 883-1-1-1-B-1-1 -0.1624 £ 0.00671 1154 0.1517 £ 0.0259 37.25
wx-124-163-45-7-1-1 0.1588 £ 0.00854 84.99 0.08454 £ 0.0280 79.87
LK 1A-2-12-1-1 0.1167 £ 0.0185 88.97 0.1529 £ 0.0270 36.54
LK 1-3-6-12-1-1 0.1168 + 0.0266 88.96 0.1775 £ 0.0579 2091
LK 1D-2-12-1 0.1449 + 0.0196 86.30 0.1781 £ 0.0166 20.50
LK 2-7-12-1-1 0.09062 £ 0.0151 91.43 0.2220+£0.0111 -7.326
LK 1B-4-12-1-1 0.2071 £ 0.102 80.42 0.1655 £ 0.0229 28.54
LK 1B-2-1-1 0.1227 £ 0.0140 88.40 0.1635 £ 0.0137 29.80
RGS No. 336 0.1308 £ 0.0149 87.64 0.1243 £ 0.0566 54.65
Gillim hukmi 0.1117 £ 0.00889 89.44 0.1348 £0.0236 47.99
*OD (optical density) = OD of sample test system - OD of sample control.
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Table 3. Antioxidative activity of 70% ethanol extracts from bran fraction of colored rice seeds in the linoleic acid system and varietal

differences in the amount of pigment fraction

Lipid peroxidation Yield (%)
Absorbance at 500 nm Inhibition (%)

Control 0.1996 £ 0.0865 0.0 -

BHT 0.09777 £ 0.0552 5103 -

Chuchung 0.1828 £ 0.00804 8.426 -

DK1 0.2026 £ 0.0176 -1.477 2.14
SC-45 0.2439 £ 0.0444 -22.18 2.86
SC-5 | 0.1712 £ 0.0122 14.22 4.12
B-89-11-2 02161+ 0.0392 8224 276
Muthumanikam 0.2398 £ 0.0392 -20.14 3.19
IR 1544-38-2-2-1-2-2 0.1781 £ 0.0147 10.79 476
Jumlalocal-1 0.2562 + 0.0572 -28.31 234
Panrkhari 203 0.2409 + 0.0442 -20.67 1.69
DV 85 0.2402 + 0.0361 -20.32 271
D778 0.2234 £ 0.00156 -11.91 3.10
Elwee 0.2862 + 0.0795 -43.37 5.87
Kele 0.2034 £ 0.0137 -1.864 3.81
HP 833-1-3-1-1-1 0.1733 £ 0.0305 13.20 2.03
HP 883-1-1-1-B-1-1 0.1681 £ 0.0292 15.81 3.52
wx-124-163-45-7-1-1 0.2003 £ 0.0269 -0318 2.19
LK 1A-2-12-1-1 0.1031 £ 0.0273 48.37 3.07
LK 1-3-6-12-1-1 0.1874 £ 0.0461 6.138 391
LK 1D-2-12-1 0.1739 £ 0.00635 12.88 3.82
LK 2-7-12-1-1 0.1139 £ 0.0293 4293 2.88
LK 1B-4-12-1-1 0.09191 + 0.0253 53.96 3.79
LK 1B-2-1-1 0.08995 £ 0.0226 54.95 3.26
RGS No. 336 0.08571 £ 0.0237 57.07 477
Gillim hukmi 02119+ 0.0106 -6.130 2.28
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Table 4. Correlation coefficients among various antioxidative
activities and amount of pigments

Relevant characters Conela.tion
coefficient
Inhibition of lipid - Reducing power (0.2 mg)  -0.422*
peroxidation - Reducing power (1 mg) -0.456*
Amount of pigments - Reducing power (0.1 mg) 0.447*

- Reducing power (0.2 mg) 0.442*
- Reducing power (1 mg) 0.407*

*: Significant at 5% level
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Varietal Difference in Antioxidative Activity of Ethanolic Extracts from Colored Rice Bran
Seok-Hyun Nam, Su-Min Chang' and Mi-Young Kang"* (Department of Natural Science, Ajou University, Suwon,
442-749; 'Department of Food Science and Nutrition, Kyungpook National University, Taegu, 702-701)

Abstract: Interrelation between the antioxidative activities of 70% ethanol extracts from bran fraction of 23 kinds of
colored rice and chuchung as a control were examined. Antioxidative activities were evaluated by assaying reducing
power; electron-donation ability to DPPH free radical, scavenging activity of hydroxy radical ( - OH) generated
through Fenton reaction and inhibitory activity on lipid peroxidation using linoleic acid autoxidation system,
respectively. Among 24 varieties of colored rice LK. 1-3-6-12-1-1 had the strongest reducing power followed by
Elwee, DZ 78, Jumlalocal-1 and SC-45 in decreasing order. The electron-donating ability to DPPH radical was
higher in order of HP 883-1-1-1-B-1-1, HP 833-1-3-1-1-1, LK 2-7-12-1-1 and DZ 78. The hydroxy radical
scavenging activity was higher in order of DK-1, IR 1544-38-2-2-1-2-2, SC-5 and SC-45 but LK 2-7-12-1-1 had
oxidative effect. In the linoleic acid autoxidation model system, RGS No 336, LK 1B-2-1-1, LK 1B-4-12-1-1, LK
1A-2-12-1-1, LK 2-7-12-1-1 and HP 883-1-1-1-B-1-1 exhibited strong antioxidative activities but Elwee, Jumlalocal-
1 and SC-45 showed to have oxidative effects. The rice variety of highest pigment content was Elwee and the next
were RGS-No 336, IR 1544-38-2-2-1-2-2 and SC-5 with the order of higher content. The reducing power was
correlated with the quantity of the pigment in the ethanolic extract of rice bran and SC-5 showed relatively high
antioxidative activity in every results of antioxidative activity tests.

Key words : colored rice, antioxidative activity, DPPH, hydroxy radical, linoleic acid
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