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Abstract

Fifteen varieties of Oryza sativa mainly including those of Korean native rice were exactly cutted
into three layers such as L; layer(the outer part of 92% from rice center), Lz layer(the part of 81 ~91%
from the rice center) and L3 layer(the inner part of 80% from the rice center) We biologically evaluated
the antioxidative effect on the every layer(Li, Lz and L3) of all the varieties, by observing malondialdehyde
(MDA) produced by galactosamine in the mouse. L layer of some varieties showed significant antiox~
idative effect, while L2— and L3 layer didn’t show the activity. It was also suggested that coloured
rice(Suwon 425 and Sanggaehangbyeolna):showed stronger activity than other general rices, probably
due to high contents of anthocyanins. Successively, we evaluated antihepatotoxic effect, based on
the determination of serum ALT- and AST activity. Some varieties of only L, layer, except for Lz
and L; layer, significantly decreased the serum ALT- and AST activity. This finding indicate that
oral diet of some raw rice are able to protect hepatotoxicities. Among all the samples tested, L, layer
of Suwon 425 showed the strongest antihepatotoxic effect. From quantitative analysis on ferulic acid
derivatives, it was found that the more it enters from the surface into the rice center, the more those
secondary metabolites contents were highly reduced. These findings above suggested that Suwon 425
could be a promising candidate for the development of health rice food.
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Table 1. Effect of L), L2 and Lz layers on the hepatic lipid peroxidation content in galactosamine-treated rats

MDA content (nmole/g of tissue)

Group Dose(mg/kg) L L L
Control - 22912697 229+269° 229+269°
GalNV 400 52.9+223° 529+2.23° 52.9+223"
Seogsando 250 ‘5221143 52.8+2.30° 52.8+157°
, 500 538+0.95° 527+3.15° 530+2.31°
Sanjo 250 53.1+2.26° 53.1+231° 52.4+3.05"
500 53.4%+1.00° 53.0+1.84° 53.1+1.79°
Daisolbyeo 250 53.0+1.80° 535%2.05° 531+2.18°
_ 500 53.4+1.00° 530+3.19° 53.0%266°
Pyeongyangdo 250 53.3£3.16° 53.4+1.20° 532+1.79°
500 54.1+345° 53.1+259° 53.0+151°
Obaegjo 250 535+t2.24° 52.7+2.98° 5254286
500 454+ 1.98° 53.0+1.46° 52.8+£3.34°
Olwaedo 250 535+£2.84° 530+1.31° 53.1+1.82°
. 500 454+0.82° 532+274° 529+247°
Jojeongdo 250 5341267 526+2.35° 529£2.36°
: 500 40.6£1.39° 52.2+265° 53.0+1.63"
Yuweoldo 250 54.4+1.80° 52.4£252° 525+3.19°
500 53.8+355° 52.9+261° 529+281°
Hyangmibyeo 250 529+241° 52.7+254° 52.8+241°
500 457+1.34° 52.6+251° 53.0+153°
Miyagari 250 536125 529+261° 52.8+1.50°
. 500 52.8+£2.65° 53.2+1.70° 52.7+2.33"
IR 841-76-1 250 40.3£1.04% 52.3+£2.76° 52.7+2.22°
500 35.2%2.05 53.1+£2.08° 5244267
Suwon 425 250 386+1.10% 525+372° 52.7%+160°
- 500 30.9+2.31° 53.3+1.75" 531+1.62°
Sanghaehyangbyeol 250 52.8+1.68° 529+165° 52.5+3.32°
500 43.1+1.93 53.2+1.86° 52.7+3.20°
Nonglimna 1 250 52.8+2.36° 52.9+2.32° 53.0+157°
500 53.7+2.39° 52.8+224° 53.6+1.19°
Hwasunchalbyeo 250 53.0£2.94° 52.7+3.34° 526+3.11°
500 53.4+0.90° 52.9+365° 52.6+2.02°

1’Galactosarnine(400mg/kg) was intraperitoneally injected once at the day of the first week, and sample were orally ad-

rmrnstered once a day for five days.

?Data were presented as meantS.D.(n=5).

IValues having the same superscript are not significantly different each other(p<0.05) by Duncan's new multiple range test.
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Table 2. Effect of L1, Lz and L3 layer of Korean native rice on the serum ALT in galactosamine-treated rats

Karmen unit/ml of serum

Group Dose(mg/kg) o L, L
Control - 35.31£1.037% 35.3+1.03° 35.3+1.08°
GalN 400 67.9%1.40° 67.9+1.08" 6791240
Seogsando 250 67.3+1.45° 685%1.45° 635+ 2.44°
500 589+2.19° 68.3+1.63° 68.411.39°
Sanjo 250 685+1.64° 63.8+2.87" 68.2+258°
500 68.2+2.17" 68.0+1.54° 67.7+1.44°
Daisolbyeo 250 68.7£2.06" 68.2+2.00° 6861265
500 66.7+1.99° 67.6L1.72° 67.6+1.55°
Pyeongyangdo 250 68.6+2.42" 685+1.82° 68.3+1.64°
500 68.3+2.03" 68.3+2.99° 67.3+£1.70°
Obaegijo 250 68.9+2.18" 68.9+1.30° 68.8+2.46"
500 56.0+1.82° 55.7+251" 66.3+152°
Olwaedo 250 68.2£1.53° 67.4£2.60° 60.0+1.57°
500 556+1.12° 6721163 68.211.55°
Jojeongdo 250 671167 633£1.70° 686+118"
500 49.2+1.78° 67.1+3.01° 679+1.73°
Yuweoldo 250 6551253 67.812.16° 63.8+1.80°
500 69.0+2.77° 68.3+1.87° 68.3+t2.72°
Hangmibyeo 250 69.7+2.21° 68.6+1.54° 68.2+1.69°
500 55.4+1.81° 682247 67.11156°
Miyagari 250 636+1.63 685+1.45° 68.0+1.55°
500 67.8+2.62° 67.911.96" 67.01254"
IR 841-76-1 250 49.4%1.43° 68.8+1.73" 67.4+164°
500 434£2.10° 683+277° 67.2+1.32°
Suwon 425 250 47.4+194° 68.4+155° 68.5+1.52°
500 404+1.37° 68.2+156° 67.9+1.69°
Sanghaehangbyeolna 250 69.8+1.69° 68.8+2.72° 68.3+2.74°
) 500 53.0+2.04° 68.01+1.73° 67.7+168°
Nonglimna 1 250 67.611.54° 6821187 68.4+163°
500 67.9+161° 67.112.75° 67.8£1.80°
Hwasunchalbyeo 250 6881162 67.7+2.00° 68.6+1.69°
500 68.311.70° 67.12.98° 68.2+2.72°

1>Galactosamine(400mg/kg) was intraperitoneally injected once at the day of the first week, and sample were orally ad-

ministered once a day for five days.
PData were presented as mean® S.D.(n=5).

IValues having the same superscript are not significantly different each other(p<0.05) by Duncan’s new multiple range test.
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Table 3. Effect of L1, L2 and L3 layer of Korean native rice on the serum AST in galactosamine—-treated rats

Karmen unit/ml of serum

Group Dose(mg/kg) o P I
Control - 51.6+3.21%% 51.6+3.21° 51.6+321% .
GalN" "400 111.2+4.26° 111.1+426° 1112+4.96°
Seogsando 250 110.7+3.78° 111.7£4.11° 1109+3.16°
500 109.4£4.01° 110.9+398° 109.8+4.04°
Sanjo 250 112.1+394° 111.9+421° 111.5%2.06"
500 1136+2.86° 110.2+359° 110.7+3.44°
Daisolbyeo 250 11184429 110.8+3.49° 111.9+4.20°
500 1102+3.27° 1095258 1109274
Pyeongyangdo 250 111.4+3.10° 111.9+3.20° 1108+4.14°
500 109.8+2.87° 110.2+4.01° 109.9+3.29°
Obaegjo 250 100.7+2.42° 112.3£366° 111.7+258"
500 92.8+2.18& 110.8+2.78° 109.8+351°
Olwaedo 250 111.6+3.74° 1125+354° 112.5+4.65°
500 92.3+2.89° 110.2+4.058° 109.7+2.69°
Jojeongdo 250 109.6£2.87° 1115+4.10 110.8+4.64°
500 84.2+2.37%¢ 110.7+3.86° 109.1 +3.60°
Yuweoldo 250 111.6£3.14° 111.9+4.26 111.5+4.06°
500 110.8£4.02° 110.8+357" 110.4%3.20°
Hangmibyeo 250 1124+384° 112.2£3.29° 112.1+4.21°
500 91.2+2.05° 1105+3.11° 109.8+2.74°
Miyagari 250 112.5+2.89° 112.7+421° 111.4+2.89°
500 110.7+3.09° 110.6+2.40° 110.7+2.86"
IR 841-76-1 250 84.4+2.72%¢ 111.8+3.27° 11132436
500 7414276 109.5+3.44° 110.1£366°
Suwon 425 250 80.2+£2.63° 1125+366° 1122+4.19°
500 68.62.71% 109.9+3.81° 109.9+2.64°
Sanghaehangbyeolna 250 111.7£4.04° 1105+2.36" 1104%3.72°
500 89.3+2.64°¢ 109.3+3.58" 111.5+4.09°
Nonglimna 1 250 1105366 111.3+4.15° 112.3+354°
500 1108+297° 1102+4.01° 110.4+258°
Hwasunchalbyeo 250 1115£275" 1105+3.28° 112.7+3.86°
500 110.7+3.09 109.1£4.11° 109.41+2.94°

1)Galalctosamine(400mg/kg) was intraperitoneally injected once at the day of the first week, and sample were orally ad-

ministered once a day for five days.
2)Data were presented as mean®S.D.(n=5).

Fvalues having the same superscript are not significantly different each other(p<0. 05) by Duncan’s new multlple range test.
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Fig. 1. Contents of ferulic acid derivatives in Ly, L2 and

L3 layer of Oryza sativa.

Oryza sativa varieties: 1{Seogsando), 2(Sanjo), 3(Da-
isobyeo), 4(Pyeongyangdo), 5(Obaegjo), 6(Olwaedo),
7(Jojeongdo), 8(Yuweoldo), 9(Hyangmibyeo), 10(Miy-
angari), 11(IR 841-76-1), 12(Suwon 425), 13(Sang—
haehyanghyeolna), 14(Nonglimna 1), 15(Hwasunc-
halbyeo)
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Table 4. Anthocyanin content in the every layer of colored rice

Sample No. Suwon 425 Sanggaehangbyeolna
Layer ABS Y (ug/ml) a“?;‘l";;“m ABS Y (ug/mb) a“t(fr‘r‘l’;g““

Li 1.204 57.46 23.0 1536 74.34 29.7

Lz 1.001 47.64 19.1 0.803 31.21 125

L3 0.00 0.01 0.0 0.00 0.28 0.1
Uy value was calculated from calibration curve(Y=48.39x ABS+0.01).
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