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Antimutagenic Effect of Tansen (Salvia miltriorrhiza Bunge). Ahn, Byung-Yong, Dong-Gil Kim!, and
Dong-Seong Choi*. Division of Life Science and Natural Resource, Wonkwang University, 'Division of Bio-
science and Industrial Biotechnology, Woosuk University, Chonbuk 565-701, Korea — To confirm the effects of
binlang(Areca catechu L.) and tansen(Salvia miltriorrhiza Bunge) on the mutagenicity induced by hydrogen perox-
ide, SOS Chromotest with Escherichia coli PQ37 and Ames test with Salmonella typhimurium TA104 were per-
lormed. Methanol-soluble parts of their water extracts showed high inhibitory effect against the mutagenicity of
hydrogen peroxide in two bacterial mutation assays. Step-wise fractionation of methanol-soluble part from tansen was
done using ethyl acetate, butanol and water. Among these fractions, water fraction strongly reduced the mutagenic
activities by hydrogen peroxide. The water fraction was further partitioned by Sephadex LH-20 column
chromtography, and 6 subfractions were obtained. The fraction III showed the strongest inhibitory effects against
the mutagenic activities induced by hydrogen peroxide. The inhibition rates of fraction III at concentration of
500 ugfassay were 28%, 30% and 15% against 4-NQO, MNNG and B(a)P, respectively. But the mutagenic

potency of AFB; was increased.
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Salmonella typhimurium reversion assay(Ames test)
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Table 1. Inhibitory effects of methanol-soluble and methanol-insoluble parts from hot water-extracted Areca catechu L. and Salvia
miltriorrhiza Bunge on the mutagenicity induced by hydrogen peroxide in Escherichia coli PQ37

Testing part B-gal (units)  Ap (units) R IF Inhibition rate (%)

Negative control 2.04 20.8 0.098 1.00

Positive control 6.12 17.33 0.35 3.60 £ 0.50

Areca catechu L. water extract 3.04 15.33 0.19 1.93 430 = 1.50
methanol insoluble 5.68 22.06 0.25 2.51 26.0 & 0.50
methanol soluble 2.56 14.00 0.18 1.78 48.0 £ 1.50

Salvia miltriorrhiza water extract 4.24 19.93 0.21 2.07 29.0 £ 0.50

Bunge methanol insoluble 4.28 16.86 0.25 2.46 27.0 £ 1.20
methanol soluble 3.68 20.06 0.18 1.78 47.0 £ 250

Data are presented as the mean = S.1. of 2 dependent assays. The concentration of hydrogen peroxide and test sample was 7.92 lLg/assay and
100 [g/assay, respectively. Abbreviation; f-gal ( [3-galactosidase units), Ap (alkaline phosphtase units) , IF (induction factor), R (Ratio)
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Table 2, Effects of methanol-soluble parts from hot water-
extracted Areca catechu L. and Salvia miltriorrhiza Bunge on
growth of Escherichia coli PQ37

Treatment conditions
(same to SOS Chromotest procedure)

Parameter ool ap——
1 D) ontrol + ontrol +

Blank Control Binlang Tansen

10° CFU/mL 760 406 375 465

DBacterial suspension alone.
DBacterial suspension treated with Hy Oy (7.92 g/assay).
Binlang (Salvia miltriorrhiza Bunge), Tansen (Areca catechu L.).
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Table 3. Inhibitory effects of methanol-soluble parts from hot
water-extracted Areca catechu L. and Salvia miliriorrhiza Bunge
on the matagenicity induced by hydrogen peroxide in Salmo-
nella typhimurium TA104

Samples Revertants Inhibition rate{%)
Negalive control 469 £ 8.0

Positive control 1208 = 4.0

Areca catechu 1. 684 £ 8.0 71

Salvia miltriorrhiza Bunge 1016 = 3.0 26

Data are presented as the mean = S.D. of 3 plates. The concentration
of hydrogen peroxide and test sample was 16.97 ng/plate and
500 pg /plate, Tespectively.
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Fig. 1. Comparison of cell growth of Salmonella typhimurium
TA104 in dilated phosphate buffer solution containing metha-
nol-soluble parts from hot water-extracted Areca catechu
L. and Salvia miltriorrhiza Bunge.

(0 ; control(untreated H,0s), A ; Areca catechu 1., [1; Salvia
miltriorrhiza Bunge. The concentration of lest sample was 5.0
mg/6 mL,
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Fig. 2. Inhibitory effects of solvent fractions of methanol-solu-
ble part from hot water-extracted Salvia miltriorrhiza Bunge
on the mutagenicity induced by hydrogen peroxide in Es-
cherichia coli PQ37.
The concentration of hydrogen peroxide and test sample was
7.92 pg/assay and 100 pg/assay.
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Fig. 3. Chromatography of the subfractions separated by Se-
phadex LH-20 column chromatography.
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Fig. 4. Inhibitory effects of each sabfractions separated by
Sephadex LH-20 column chromatography from aqueous
fraction of Salvia miltriorrhiza Bunge on the mutagenicity
of hydrogen peroxide in Escherichia coli PQ37.

/v induction factor, ll; alkaline phosphatase(unit), [J; B-galac-
tosidase(unit), X; inhibition rate (%). The concentration of hy-
drogen peroxide and test sample was 7.92 llg and 500 [lg/assay,
respectively.
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Fig. 5. Inhibitory effects of the fraction ITI obtained from
aqueous fraction of Salivia miltriorrhiza Bunge on the mut-
agenicity of four model mutagens in Escheriachia coli PQ 37.
The concentration of 4-NQO is 30 ng/assay and 1500 ng/assay
for MNNG, 30ng/assay for AFB;, 2500 ng/assay for B(a)P.
The concentration of fraction IIT was 500 |Lg/assay.
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