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Study on the Single Oral Dose Toxicity of High Quality Rice Varieties

Jin—Chul Shin*, Sung—Sook Choi**, Hye-Kyoung Han**  and Ha-Sook Chung**T

*National Institute of Crop Science, Rural Development Administration, Suwon 441-701, Korea
**Dept. of Foods and Nutrition, DukSung Women's University, Seoul 132-714, Korea

ABSTRACT The present study was carried out to inves-
tigate the potential acute toxicity of ethanol extracts of the
aleurone layer of Oryza sativa cvs. Obongbyeo, llpumbyeo,
and Aranghyangchalbyeo by a single oral dose in ICR mice.
The test article was orally administered once by gavage to
male and female mice at dose levels of 0, 2.5, 5.0, and
10.0 g/kg body weight (n=10 for male and female mice for
each dose). We examined numbers of deaths, general signs,
weight measurement and biochemical analysis for sexes
and doses of mice control and experimental groups. All mice
were alive during the experimental period so can not yield
death rate and LDsy. Any significant clinical symptom was
not observed in all treated groups. No significant body
weight changes in treatment groups in comparison with
those of control groups was observed at any dose levels in
experimental groups. Plasma glucose levels were valued
both control and treated groups and there were no significant
differences between groups. The activities of ALT and AST
were not increase in all sample treated groups when com-
pared with the control groups. The results suggest that the
toxicity of Oryza sativa cvs. Obongbyeo, Ilpumbyeo, and
Aranghyangchalbyeo are low and its LDsg is over 10.0 g/kg
body weight in both male and female mice.

Keywords : high quality rice, Obongbyeo, lipumbyeo, Arang-
hyangchalbyeo, ICR mice, single oral dose

toxicity, lethal dose, food safety, LDso
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Table 1. Characteristics on seeds of high quality rice varieties

Number of grains Contents of Contents of rice

Varieties Earing seasog per spike amylose (%)  (kg/10a) . Remarks
Oryza sativa cv. .
Obongbyeo 7. 27 80 194 503 Embryo rice
Oryza sativa cv. . . .
lpumbyeo 8. 20 119 18.9 534 High quality rice
Oryza sativa cv. -
Aranghyangchalbyeo 8. 15 118 0 537 Flavor & sticky
Table 2. Mortality and clinical signs in ICR mice treated orally with high quality rice.
Dose Final mortality Clinical signs
(mg/kg b.w.) Male (M) Female (F) Male (M) Female (F)
0 0/10 0/10 - -
Oryza sativa cv. 2.5 0/10 0/10 - -
Obongbyeo 5.0 0/10 0/10 - -
10.0 0/10 0/10 - -
0 0/10 0/10 - -
Oryza sativa cv. 2.5 0/10 0/10 - -
lipumbyeo 5.0 0/10 0/10 - -
10.0 0/10 0/10 - -
0 0/10 0/10 - -
Oryza sativa cv. 2.5 0/10 0/10 - -
Aranghyangchalbyeo 5.0 0/10 0/10 - -
10.0 0/10 0/10 - -
Values are expressed as number of dead animal/total number of animals.
- : No clinical signs.
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Fig. 2. Body weight changes in male and female ICR mice
after single oral administration of Oryza sativa cv.
llpumbyeo (IP).
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Fig. 3. Body weight changes in male and female ICR mice
after single oral administration of Oryza sativa cv
Aranghyangchalbyeo (AR).
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Table 3. Organ weights in male and female ICR mice treated orally with Oryza sativa cv. Obongbyeo.

Male Female

M-Control M—Obolngbyeo M—Obozngbyeo M-Obo3ngbye0 F-Control F-Oborlxgbyeo F-Obo;lgbyeo F-Obo;lgbyeo
Liver 4381+0214° 4.612+£0.259% 4.665£0.544° 4.622+0332°  4.356:0.287"° 4.54+0.300 4.593+£0.340 4.581+0.323
Kidney (L) 0.897£0.062™ 0.868+0.079  0.813+0.097 0.810+0.079  0.724:0.051™ 0.712+0.058  0.696+0.057  0.688+0.057
Kidney (R) 0.925£0.077™ 0.888+0.087  0.840+0.084 0.847+0.053  0.74240.053"° 0.753+0.041  0.729+0.058  0.710+0.045
Kidney  0.925+0.077° 0.888+0.087"° 0.840+0.084° 0.847+0.053*  0.733£0.050™ 0.748+0.039" 0.712:+0.053" 0.699+0.046"
Spleen  0.345£0.057™° 0.362+0.044  0.339£0.062 0.331£0.062  0.478+0.072"° 0.492+0.081 0.472+0.068 0.451+0.095
Heart 0.531+0.067" 0.500+0.051  0.481+0.063  0.492+0.041 0.553+0.067" 0.558+0.047  0.546+0.061  0.555+0.078
Lung 0.872+0.125° 0.738+0.075" 0.824+0.189% 0.751+0.100™  1.040+0.132™° 1.026+0.194 0.937+0.137  1.003£0.158
Brain 1.55040.152™ 1.430+0.104  1.491+0.114  1.448+0.163 1.923+0.168™ 2.047+0.231  1.933+0.278  1.891+0.221

Data are means+standard deviation.
Control : treated with 1% Tween 80 solution.

Values with different superscript within the same low are significantly different at p<0.05.

NS : not significant at p<0.05.

Table 4. Organ weights in male and female ICR mice treated orally with Oryza sativa cv. Ilpumbyeo.

Male Female

M-Control M-Ilpulmbyeo M—Ilpl;mbyeo M-Ilplgmbyeo F-Control F-Ilpuinbyeo F-Ilpu;nbyeo F-Ilpu3mbyeo
Liver 4.605+0.306™  4.46+0.405 4.474+0239 41771214 442840327 4.544+0.197° 4.641+0.292° 0.395+0.111°
Kidney (L) 0.872+0.057° 0.795+0.104 0.808+0.063  0.869+0.103  0.674+0.046" 0.693+0.064° 0.684+0.053* 0.760+0.104°
Kidney (R) 0.910+0.056° 0.806+0.115" 0.848+0.080" 0.869+0.139™  0.705+0.046™° 0.724+0.080  0.758+0.064  0.744:0.090
Kidney  0.56130.046"° 0.801+0.106 0.828+0.067 0.809£0.196  0.689+0.044"% 0.708+0.069 0.721£0.055 0.691%0.131
Spleen 0.343+0.066™  0.368+£0.036 0.311+0.095 0.398+0.159  0.426£0.049"° 0.415+0.082 0.447+0.062 0.471+0.146
Heart 0.508+0.031°  0.476+0.051> 0.470+0.069* 0.559+0.059°  0.612+0.066™ 0.556+0.051  0.566+0.067  0.553+0.58
Lung 0.871+0.180™ 0.803+0.103  0.903+0.159  0.818+0.169  0.974+0.233"° 0.880+0.159 1.037+0.146  0.933+0.188
Brain 1.614£0.130™  1.521+0.15  1.575+0.122  1.855£0.105 1.96240.155™ 1.898+0.134  1.939+0.104  2.282+0.908

Data are meanststandard deviation.
Control : treated with 1% Tween 80 solution.

Values with different superscript within the same low are significantly different at p<0.05.

NS : not significant at p<0.05.

Table 5. Organ weights in male and female ICR mice treated orally with Oryza

sativa cv. Aranghyangchalbyeo.

Male Female

M-Control M—Ara1]1gbyeof M—Ara;gbyeo M-Ara;lgbyeo F-Control F-Araxllgbyeo F-Araggbyeo F-Arar31gbyeo
Liver 4368£0261™ 4.449+0.365 4.487+0228 4.443+0326 437440489  4.772+0.327° 4.688+0.195™ 4.438+0.209%
Kidney (L) 0.673£0.064™ 0.696+0.068% 0.657+0.058° 0.729+0.054" 0.847+0.074° 0.881+0.101  0.820+0.042  0.828+0.083
Kidney (R) 0.704+0.052™ 0.707£0.057 0.706+£0.075 0.729£0.077  0.887+0.074™ 0.92240.093  0.867+0.060 0.918+0.182
Kidney  0.688+0.056™ 0.702+0.059 0.681£0.061 0.729+0.060  0.867£0.066"° 0.902+0.092 0.844+0.049  0.873+0.105
Spleen 0.477+£0.097™° 0.500+0.102  0.467+0.055 0.492£0.099  0.323+0.049™ 0.345£0.057 0.374+0.090  0.350+0.074
Heart 0.504+0.078" 0.531+0.052  0.523+0.053  0.53620.065  0.531+0.051™  0.52240.054  0.525+£0.050  0.518+0.046
Lung 0.961+£0.137™ 0.963+0.151  0.985+0.129  1.031£0.083  0.936+0.211"° 0.941+0.176  0.900+0.096  0.798+0.113
Brain 1.945+0.185™ 1.984+0.117  1.891+0.163 1.913+0.123  1.518+0.143™ 1.590+0.158 1.53520.097 1.478+0.128

TOrjyza sativa cv. Aranghyangchalbyeo.
Data are means+standard deviation.
Control : treated with 1% Tween 80 solution.

Values with different superscript within the same low are significantly different at p<0.05.

NS : not significant at p<0.05.
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Table 6. Biochemical parameters in plasma of mice treated orally with Oryza sativa cv. Obongbyeo.

151

Glucose Cholesterol ALT AST
(mg/dl) (mg/dl) (KA unit/L) (KA unit/L)
M-Control 84.7+8.9% 133.74£19.3™ 9.1+6.8" 104.8+15.2°
M-Obongbyeo 1 97.7+10.4° 135.2+19.1 12.943 4 135.6+23.8"
M-Obongbyeo 2 94.0+18.6™ 126.7+19.9 9.4+1.8 132.1+35.0°
M-Obongbyeo 3 89.6+11.5% 120.0£26.2 7.549.1 162.3+8.9°
F-Control 100.1230.7° 78.6+18.1"° 11.8+4.7" 121.5432.5°
F-Obongbyeo 1 88.8+19.1%° 82.3+14.4 8.842.0 128.0£22.3°
F-Obongbyeo 2 76.6+9.3° 84.3+13.7 10.242.2 158.3+32.9"
F-Obongbyeo 3 87.7+7.5® 80.1+14.7 10.345.1 140.9+22 4%
Data are meanststandard deviation.
Control : treated with 1% Tween 80 solution.
Values with different superscript within the same column are significantly different at p<0.05.
NS : not significant at p<0.05.
Table 7. Biochemical parameters in plasma of mice treated orally with Oryza sativa cv. llpumbyeo.
Glucose Cholesterol ALT AST
(mg/dl) (mg/dl) (KA unit/L) (KA unit/L)
M-Control 85.1+14.7° 135.7+23.8™ 15.3+10.9° 184.6+38.6™°
M-Ilpumbyeo 1 122.2427.7° 119.2+19.7 13.6+5.9° 149.2437.9
M-Hpumbyeo 2 91.8+16.4° 129.04£25.5 10.03.0° 149.1+47.5
M-Ilpumbyeo 3 82.1221.5° 125.1426.5 11.743.5° 164.1+34.0
F-Control 92.7+11.3" 85.4+16.0"° 13.126.1™ 168.9+29.1°
F-lIlpumbyeo 1 87.545.7° 85.0£17.3 112433 233.8+36.9°
F-Ilpumbyeo 2 83.9+7.7° 823+12.3 12.243.7 211.5427.0°
F-Ilpumbyeo 3 78.5+13.3° 843+14.1 11.2+3.8 167.8+32.1°

Data are meanststandard deviation.
Control : treated with 1% Tween 80 solution.

Values with different superscript within the same column are significantly different at p<0.05.

NS : not significant at p<0.05.

Table 8. Biochemical parameters in plasma of mice treated orally with Oryza sativa cv. Aranghyangchalbyeo.

Glucose Cholesterol ALT AST
(mg/dl) (mg/dl) (KA unit/L) (KA unit/L)
M-Control 86.0+6.9° 126.7+38.4"° 12.442 9" 145.1+33.7°°
M-Arangbyeo' 1 94.8+12.4° 131.7422.0 16.124.4 135.7+30.0
M-Arangbyeo 2 91.4+11.8" 117.7+31.48 11.743.9 125.6+33.5
M-Arangbyeo 3 107.5+16.6° 126.7432.5 14.4+6.4 134.4£33.6
F-Control 96.5424.0™ 87.5+20.8"° 15.5+3.8" 154.5+27.7°%
F-Arangbyeo | 92.9+12.4 77.2423.9 14.344.5% 154.4+40.4
F-Arangbyeo 2 92.7+18.6 76.1+12.4 11.7£2.7° 131.1431.6
F-Arangbyeo 3 89.5+ 9.6 80.1+16.4 12.443.1% 152.5+29.0

TOryza sativa cv. Aranghyangchalbyeo.
Data are meanststandard deviation.
Control : treated with 1% Tween 80 solution.

Values with different superscript within the same column are significantly different at p<0.05.

NS : Not significant at p<0.05.
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