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ABSTRACT : Antimutagenic activity of Saururus chinesis (Lour.) Bail was investigated for food-borne
mutagens using S. typhimurium TA98. Methanol extract from Saururus Chinesis (Lour.) Bail was fractionated
into hexane, chloroform, ethylacetate and butanol fractions, followed by determination of antimutagenic
activity for food-borne mutagenic heterogenic amines (HCA). The hexane fraction exhibited a strong
antimutagenic activity for 2-amino-3-methylimidazo[4,5-flquinoline (IQ), 2-amino-3,8-dimethylimidazo[4,5-f]
quinoxaline (MelQ), 2-amino-3,4-dimethyl-3H-imidazo[4,5-flquinoline (MeIQx), 2-amino-1-methyl-6-
phenylimidaze[4,5-b]pyridine (PhIP), 3-amino-1-methyl-5H-pyroid{4,3-blindole acetate (Trp-2-A); however its
fraction rather enhanced the bacterial mutagenicity of 2-amino-3,4,8-trimethyl-3H-imidazo[4,5-flquinoxaline
(4,8-diMelQx) and 2-amino-3,7,8-trimethyl-3H-imidazo[4,5-flquinoxaline (7,8-diMelQx). Active principle in
the fraction was found to be two major compounds (y-crene B and epi-bicyclosesquiphellandrane) and 6
minor compounds (3-caryophyllene, Yy-elemene, B-cabebene, 8-cadinene, 3-selinene, and patchoulene).
Modulation effect for the mutagenic activity of the food-borne mutagenic HCA by the fraction might be deriv-
ed from a cumulative effect of each individual compounds. Hence, this hexane fraction might be use to reduce
the production of mutagenic HCA during cooking process of protein-rich foods.
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g AL %O‘j‘ﬂo]“ o] 738 2-amino-3-methylimidazo[4,5-f]
quinoline (IQ)t} EAWo|ML okspx|gt AAJgdo] B 2-
amino-1-methyl-6-phenylimidazo{4,5-blpyridine (PhIP) 5 ¢]
heterocyclic amine (HCA)o] A4 @ th(Gross and Gruter, 1992;
Sugimura, 1985; Thiebaud ef al., 1995; Wakabayashi et al.,
1992). 17+ HCA 2AEA/EAHOYEZ 32 S|
7] 9ste] Zepde D‘il%}ﬂl}(]ohansson et al, 1995;
Kize ef al., 1994) 0|5 EAMo|AEH o] AAAAAE A7}
g 887} 9lvh(Balasubramanian and Govindasamy, 1996;
Barch et al., 1996; Formica and Regelson 1995). wha}A] bl
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B APoe AMzFEEol oo 7kA HCAY Sal-
monella typhimurium TA980l| )3t Z¢iwol el mjAl= 3
o thate} AFal7) 3ke] A2 S methanol 2 F&6t1 o
A) hexane, chloroform, ethylacetate, butanol 2 ¥ 23} ct. Zt+
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2-Amino-3-methylimidazo[4,5-f]quinoline (IQ), 2-amino-3,8-
dimethylimidazo[4,5-f]quinoxaline (MelQ), 2-amino-3,4-dimethyl-
3H-imidazo[4,5-flquinoline (MelQx), 2-amino-3,4,8-trimethyl-3H-
imidazof4,5-f]quinoxaline (4,8-diMelQx), 2-amino-3,7,8-trimethyl-
3H-imidazo[4,5-flquinoxaline (7,8-diMelQx), 2-amino-1-methyl-6-
phenylimidazo[4,5-b]pyridine (PhIP), 3-Amino-1-methyl-5H-
pyrido[4,3-bjindole acetate (Trp-2-A)i= Toronto Research Chem-
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ical Ltd (Toronto, Canada)oll d T-943}e] AHE-3151tH. Methanol,
hexane, chloroform, ethylacetate, butanol-2 Samchun Pure Chem-
ical Inc., (Japan)ZHE FUsto] A&eH, di-
methylsulfoxide (DMSO)= Katayama Chemical Co.(Japan)ol} A
Folateit). d-Biotin (monosodium salt), D-glucose-6-phos-
phate (monosodium salt), B-nicotinamide adenine dinucleotide
phosphate (NADP)= Sigma Chemical Company (St. Louis,
MO, U.S.A), L-histidine HCI> Junsei Chemical Co., Ltd
(Japan)ell A} 7918t 3 71 &) ALEE Aok 137 o deldtth

ANzol & Y 20 24

Aa(d AT e AEEAX HEHE S
& 248n AjgEo] 20u) m thanoli BRFE(12 AT,
23])5}o] &2 methanol +EE& s FaAAT w54 10

gol 284 50miE 71s) @Al Figure 19149} 2ol
hexane, chloroform, ethylacetate, butanols= 2. 2 o ¥-8 3}
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shEdol A3
g=odo|4 A Maron?} Amese| preincubation H

(1983)0l] 23161 Lee S(1985)2) whdo) wel sasgh. S.
typhimurium TA98-2 KISTol| A} £ wo} genotype (rfa mu-
tation, ammpicillin resistance, histidine biotin &7 %) Al g el A

olato] ¢1&-& Felg F AL&stgt). S9-cofactor mixtures=

Maron¥} Amese] =3 (1983)0) wle} Arochlor 12542 Spra-
gue Dawley rato] 257 kg3 500 mge FAkste & ke
2ZBRE ZAF S9& cofactor mixture(1M Na,HPO,, 300 mM
KH,PO,, 120 mM MgCl,6H,0, 12mM EDTA, 200 mM
glucose-6-phosphate, 16.2 mM NADP)ell tiall 5% Aoyl 2

Saururus chinesis (Lour.) Bai
| Extract twice with methanol for 12 hours each.
nol_extract
Filter

Precipitate Supernatant
Evaporate under v
Suspend methano! extract {10 g} with 50mé water
Water suspension
Extract with hexane (100mf)

Hexane fraction Aqueous layer

tract with chloroform (100mt)
Chiloroform fraction Aqueous layer
t with_ethylacetate (100mé}

Aqueous layer
tract with butanol
(100mt)

Ethviacctate fraction

Butanol fraction Aqueous fraction
Fig. 1. Solvent fractionation of the methanol extract from
Saururus chinesis (Lour.) Bail.
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Edold B2AE 48 test tubeo] S9-cofactor mixture
0.5 ml, 3}549}F vjoks F3(1~2% 10° cell/ml) 0.1 ml, DMSO¢]
28" A8 0.1 mlE 7}5e] vortexdt 3 A e F(37°C, 150
rpm, 30 min)3} 1 ©37]o] 45°C water bathol] B3 39] top
agar(histidine ¥} bioting 7—}4 0.5mM 853+ 82 10% &
3% 2 mlE 7}3ke] minimal glucose agar platec]] =23 t}
& 37°Col| A 48|17 v SFSt & revertants 5 Aldbst Alg
o) BB 2.
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AHEZA AL2E GC-MS system2 Finningan 4510 GC-
El automated mass spectrophotomer (Sunvalle, CA, USA)E A}
2519t} Column Ultra-1 capillary column (25 m X 0.2 mm,
id, 0.11 pm)© 2 temperature program (50~250°C, 4°C/min)&
3t93o™ FID deteciors A23}itt. Carrier gas: He2 ion
source= 70eVE AH2-35153 ). Compound= Willeybns Library
9] data base9} B3] IHA 02 FAEAL

2 o

Abz o] methanol &8-S Figure 19] we} hexane,
chloroform, ethylacetate, buthanol fraction® 2 £33l t]& o]
5 B85 FEAHAS Ames?] preincubationH (1983)0.
B2 ARSI AHEE SdHoldERL AES 2T 9
AR EE dEHA EdWold EHI QR o, AHSH 75

Table 1. Inhibitory effect of 1Q's mutagenicity for S. typhimu-
rium TA98 by fractions from Saururus Chinesis (Lour.) Bail”

Treatment Revertant/plate Ave £ SD.O
) vg£S.D:
(ug/plate)” Inhibition (%)
Control (IQ 0.02 pg) 770146
methanol extract 385440 50
Hexane extract 39+7 95
Chloroform extract 347+6 55
Butanol extract 508+49 34

YAntimutagenicity assay was based on the preincubation
method described by Maron and Ames (1983). S9 fraction
was prepared from the liver of Sprague-Dawley male rat in-
jected with Arochlor 1254 (500 mg/kg body weight).

?Each plate contained 0.02 pg IQ and/or 200 pg fraction ex-
tract from Saururus chinesis (Lour.) Bail dissolved in 50 p!
DMSO.

"Mean=+S.D. of triplication and mean value was obtained by
subtraction of spontaneous revertants(5+2).

Revertant/plate

Controt Hexane 50 ug Hexane 100 ugHexane 200 ugHexsne 400 ug
Treatment

Fig. 2. Dose-dependent reduction of IQ mutagenicity for S.
typhimurium TA98 by hexane fraction from Saururus
chinesis (Lour.) Bail. Each treatment contained 0.05 pg 1Q
dissolved in 50 pl DMSO. Bar represented mean+S.D. of
triplication and mean value was obtained by subtraction of
spontaneous revertants (12+2).

= 8. typhimurium TA98QIT}. Table 194] BHE ujo} o] 4
e Az AslA 0.02 pge] 10 ¢F 770709) revertantS
H .01} o] revertant 1= methanol, hexane, chloroform, ethy-
lacetate, butanol &2 2] (200 ug/plate)ol| ola] z+zt 50%,
95%, 55%, 34%2 7+AEHTE E3] hexane £33 S 93
1Q9] Ed¥ol e 3 A AUt

Figure 29|41 hexane £ 8 9] Hujao] il S uo]
A g#E zAlstget. 1Q 0.05 uge) 8. typhimurium TA980)
i3t control M 2}TY revertant 4-(22757))= hexane £ 5
50, 100, 200, 400 ug A= 2zt 1961, 1241, 526, 257702
#aE0) 1Q9) S. typhimurium TAYSY] T3t S o)A A3

Inhibition (%)

Hexane 50ug  Hexane 100ug Hexane 200ug  Hexane 400 ug
Treatment

Fig. 3. Inhibition rate of IQ mutagenicity for S. typhimurium
TA98 by hexane fraction from Saururus chinesis (Lour.) Bail.
Each treatment contained 0.05 pg IQ dissolved in 50 pl
DMSO and the hexane fraction dissolved in 50 pl DMSO. In-
hibition rate of treatments was calculated against the control
shown in Figure 2.
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Fig. 4. Effect of hexane fraction from Saururus chinesis

(Lour) Bail on mutagenicity of various mutagens for S.

typhimurium TA98. Treatment contained 0.02 pg mutagen

dissolved in 50 pl DMSO and 200 pg hexane fraction dis-

solved in 50 ul DMSO.
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Mol &1}

Figure 4oj4+ hexane £8E 9 ojz] 7lx] EGuiolA
HCAZ} AFBol| tigt Ed®olYd AAEHE ZALSIET o
£ 29 oA E 2 (MelQ, MelQx, 4,8-diMelQx, 7,8-diMelQx,
PhiP, TP2A: =5 0.05 pg AH&)e] S. typhimurium TA98] of
3k revertant -+ Z+Zk 1198, 294, 517, 333, 597, 6227 = v}E}
wht}, Hexane 285 ] (200 pg)e= MelQ, MelQx, PhIP ¥
Trp-P-2¢] SAW| S 242} 49, 78, 77, 26%2 7HAA AX T
4,8-diMeIQX9+ 7.8-diMelQx9] EdWolHE 7474 14 ¢

Holg A &5} 29
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Inhibition (%)

100

-150 1 g — T T
MelQ MeiQx 4.8dMalQx 7,8dMelQx PHIP Trp-2-A

Treatment

Fig. 5. Mutagenicity modulation effect of hexane fraction
from Saururus chinesis (Lour.) Bail. Inhibition rate was cal-
culated against control of the data shown in Figure 4.

142%2 Z7FX Z tH(Figure 5).

Hexane extractoll &7 d=2 4

Figure 6= hexane extract®] GC chromatogramo] 1. Willey-
bns Library2] data baseol] A3l similarity7} 90% o]
2 FR9Y Z2%E Table 2] Yeh| it} y-crene Bt epi-bi-
cyclosesquiphellandrane©] &gke] Hj&o] =& 3}3E0lL
o 1 9% t-caryophyllene, y-clemene, B-cabebene, d-cad-
inene, 8-selinene 22 11 Patchoulene So] 35 At

L |
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Table 2. Compounds identified from the hexane fraction from Saurus chinesis (Lour.) Bail

Scan number" Compound name Similarity? Relative Area” RAR?
681 5-Methyl-2-(1-methylethyl)-phenol 90 60 1.0
786 o-copaene 89 34 0.6
836 t-Caryophyllene 91 183 31
850 v-Elemene 93 743 124
854 v-Crene B 97 1516 253
903 Epi-bicyclosesquiphellandrene 99 1205 20.1
908 5,7-Dimethoxy-1-naphtol 92 82 14
919 B-Himachlene 92 59 1.0
934 B-Cabebene 91 350 5.8
945 8-Cadinene 99 326 54
959 8-Selinene 95 304 5.1

"Scan number was appeared on the chromatogram shown in Figure 6.

?Similarity of compound when compared to the data base of the Willeybns Library.

“Relative area of each compound.

“Relative area ratio of each compound to the area of scan number 681.
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