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In vitro Antimutagenic Activity of Brown Rice and
its Physico-Chemical Characteristics

Hyang-Sook Chun and In-Ho Kim
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ABSTRACT—In viro antimutagenic activity of methanol extract from brown rice and its
physico-chemical characteristics were investigated using Salmorella typhimurium reversion
assay and SOS chromotest. Methanol extracts of brown rice were not mutagenic compared with
direct and indirect mutagenicities of 4NQO (4-nitroquinoline oxide), 2NF(2-nitrofluorene), Trp-p-
1(3-Amino-1,4-dimethyl-5H-pyrido-[4,3-blindole), and Trp-p-2(3-Amino-1-methyl-5H-pyridol4,3-b]
indole). Antimutagenic activity against the indirect mutagenicities induced by Trp-p-1, Trp-p-2
and AFB, (aflatoxin B,) was found in methanol extract. Even though antimutagenic activity
showed dose-dependent, it remained constant at inhibition rate ranging 60%~90% when the
concentration was above 3mg/plate in the S. typhimurium reversion assay and 0.2~0.6 mg/assay
in the SOS chromotest. The antimutagenic activity of the methanol extracts was stable at
various pH (2, 7 and 10), temperatures (60, 80 and 100°C) and heating times (2, 4, 6, 8 and 10
min at 100°C).
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(Trp-p-1)%} 3-amino-1-methyl-5H-pyrido [4,3-b]indole(Trp-
p-2)2 Wako Chemical Inc.(Japan)Z -8} ¢lslgon =
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Table 1. Direct and indirect mutagenicity of methanol ex-
tract from brown rice by Salmonella typhimu-
rium reversion assay

Dose of methanol No. of revertants”

extract(mg/plate) Direct Indirect
Positive control” 991:+205 26151460
Negative control® 2+7
(Spontaneous) 2515
10 114+35 59+2
5 98+21 66+12

Y Values are means + standard deviation.
» 2-Nitrofluorene (4 pg/plate) as a direct acting mutagen and
Trp-p-1 (1 pg/plate) as an indirect acting mutagen were used.
) DMSO was used as a negative control.

Table 2. Direct and indirect mutagenicity of methanol extract from brown rice by SOS chromotest

B-Galactosidase

Direct or  Dose of methanol Alkaline phosphotase .
. R Induction factor
Indirect extract(mg/assay)  OD420 unit 0D420 unit
Direct Negative control” 0.081 2.70 0.934 31.13 0.087 1.000
Positive control” 0.861 28.70 0.786 26.20 1.095 12.586
20 0.087 2.90 1.144 36.13 0.080 0.920
6.0 0.089 297 1.058 35.27 0.084 0.966
10.0 0.090 3.00 1.067 35.57 0.084 0.966
16.0 0.098 3.27 1.038 34.60 0.095 1.092
20.0 0.097 3.23 1.003 33.43 0.095 1.092
Negative control” 0.129 430 0.488 16.27 0.264 1.000
Positive control® 0.257 8.57 0.390 13.00 0.659 2.496
Indirect 20 0.087 2.90 0.277 9.23 0314 1.189
6.0 0.073 2.43 0.196 6.53 0372 1.409
10.0 0.082 2.73 0.209 6.97 0.392 1.485
16.0 0.091 3.03 0.245 8.17 0.371 1.405
20.0 0.091 3.03 0.238 7.93 0.382 1.447

Y DMSO as a negative control was used in SOS chromotest.
? 4-NQO(1 pg/assay) as a direct acting mutagen was used.
¥ Trp-p-2(4 pg/assay) as an indirect acting mutagen was used.
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Fig. 1. Antimutagenic activity of methanol extract from
brown rice against mutagenicities induced by Trp-
p-1, Trp-p-2 and AFB,.
®, S. typhimurium reversion assay(Trp-p-1); ¥, SOS
chromotest(AFB,); ¥, SOS chromotest(Trp-p-2).

01} Salmonella typhimurium reversion assayol] <}3F |3}
E3} urh yl debdth & Tipp22 EAWME HES
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Fig. 2. Photograph showing inhibitory effect of the
methanol extract from brown rice on indirect
mutagenicity of Trp-p-1 in the S. typhimurium
(TA 98) reversion assay.

A: Positive control(Trp-p-1), B: Mutagen+methanol
extract

Fig. 3. Photograph showing inhibitory effect of the
methanol extract from brown rice on indirect
mutagenicities of AFB,, Trp-p-1 and 4NQO in
the SOS chromotest.

A: Positive control(Trp-p-1) B: Mutagen+methanol
extract, 1. AFB,, 2. Trp-p-1, 3. 4ANQO
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Fig. 4. Inhibitory effect of the methanol extract from
brown rice treated at various pH on the chemic-
ally induced mutagenesis.
®, S. typhimurium reversion assay(Trp-p-1); <7,
SOS chromotest(AFB,); ¥, SOS chromotest(Trp-p-
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Fig. 5. Inhibitory effect of the methanol extract from
browi rice heated to various temperature on the
chemically induced mutagenesis.
®, S. typhimurium reversion assay(Trp-p-1); v, SOS
chromotest(AFB;); ¥, SOS chromotest(Trp-p-2).
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Fig. 6. Changes in inhibitory effect of the methanol
extract from brown rice heated on the
chemically induced mutagenesis as a function of
heating time at 100°C.
®, S. typhimurium reversion assay(Tip-p-1); ¥, SOS
chromotest(AFB,); ¥, SOS chromotest(Trp-p-2).
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