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Antimutagenic and Antioxidative Effects of Water Dropwort and
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ABSTRACT

The purpose of this study is to research the antimutagenic and antioxidative effects of
water dropwort and small water dropwort by Ames test and by measuring
malondialdehyde(MDA) production. Water dropwort and small water dropwort were
extracted with methanol and then further fractionated to hexane, chloroform, ethyl acetate,
butanol and water, stepwise. The methanol extracts from both samples reduced the
mutagenicities by aflatoxin Bi(AFB;) in Salmonella typhimurium TA 98. The production
of MDA also decreased when the methanol extracts were added to the system. The
hexane, chloroform and ethyl acetate fractions revealed higher antimutagenic activities
against AFB, than the butanol and water fractions. Among the five fractions, the ethyl
acetate fraction showed the highest level of antioxidant activity. From the results of the
experiment, water dropwort and small water dropwort seem to be good antimutagenic and
antioxidative sources of food.
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=A s 55T 33 dA ) Z9she YRS
glo] 350} = B-phenylethyl isothiocyanate &}
3 2% 3 ¢ch(Freeman et al. 1972). =3+ v}
gl 2718 9 RHde Loz g
hydrocarbon¥, aldehyde, alcohol$t, esterF 5©)
i Qom ojed FU|EEY FFS A7
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FHo A= BlEE CY FFE tHAE Lo,
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715309 IRyt FUHEAen(MEE F
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AL8-8Y FF= Salmonella typhimurium TA983}
TA1000.2 v]Z Az]¥uol thdte] Ames HAL
ZRE AFdol A AMEFHAH 2T
A histidine Q3 A), deep rough(rfa) EHwel,
wrB E@Wol, R factor 59 {AF AL A3}
Aok ol FAEZZEZ AMEF  aflatoxin
Bi(AFB))& W]+ Sigma 3]AKSigma chemical Co.,
USA)ol| A T+43te] DMSOel o dgel AL
Eipi=2

Maron S(Maron et al. 1983)e] wWle] wa}
Sprague-Dawley rat®] 742 &3} $9& THERA
on o] S9 fraction(10%)S MgCl-KCl salts(2%),
IM glucose-6-phosphate (0.5%), IM NADP(4%),
0.2M phosphate buffer(pH 7.4) & BHd9 &3
& S9 mixtureE ZAEHAT. EFHO] FEY
A AHEE Ames S(Ames et al. 1975)9] S
o]-838}d preincubation testZ 3J3FHTE. S9 mix
0.5m¢, 24 WFE TF(1~2x10° cells/m) 0.1
me, FME ABG0un)} EQE] AFLEAEG0
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vortex3}e] minimal glucose agar plateo] TZ&t1
37°ColA 48Xt w3t F BAEAR] A5
Axdte EdWolf e A|-S(inhibition rate)&
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Inhibition rate(%) = [(a-b)/(a-c)] x 100
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2) Malondialdehyde(MDA)2] &4

shexel e Al 50mMe) phosphate
buffer(pH 7.4)2 104} 3]} homogenate 1.4mfol
50mM phosphate buffer(pH 7.4)& 03mf 7}3+ A4
T, 05% H0, 03mf, 10mM FeSO; 03m¢ 2
50mM phosphate buffer 0.3m¢ES 7}8F =3}
05% H;0, 03m{, 10mM FeSO,8} u| ia]e]
methanol =%, hexane, chloroform, ethyl acetate
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£ME 3w 7IEET a8lm 95TolA 2087
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A 30E7 94 Rt A5 dL 535nmol A
}ﬁE}(Shah et al. 1983).

0L A=z 9 23

1. Methanol F£E0| s=0480| 51}

vlute) e} Ev)itbe]e] methanol FZEo o3
TAHClfE AA FE&& ZAT AFHE Table
1% 2o vlyele] methanol FEES plaed
25%, 5% 2 10% A713l9-& W T3 Salmonella
typhimurium TA98 A AFB, 9] E¢io] §ulo]
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malondialdehyde®] A4-d%Fe] HIE ¥ r3ith
MDA FeSOs9F H:000 93he] Algde] 7= n
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vzl s} Evjvtalel methanol 28 )3t

Table 1. Effect of methanol extract of water dropwort and small water dropwort on the mutagenicities induced
by aflatoxin B1(AFB1, 1ug/plate) in Salmonella typhimurium TA98

Revertants/plate
Treatments
Water dropwort Small water dropwort

Spontaneous 33x1

AFB, 1689+13 1402181
AFB,+Methanol ext. 2.5%' 1443166(15)° 1277+133(9)
” 5.0% 1152+43(33) 636+39(56)
” 10.0% 795+3(54) 389+21(74)

" Percent represents the level of dried methanol extract in DMSO

% The values in parenthese are the inhibition rate(%)
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Fig. 1. Inhibition of in witro microsomal lipid peroxidation by methanol extract
from water dropwort and small water dropwort
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Table 2. Eifect of fractionated samples from methanol extracts of water dropwort and small water dropwort
on the mutagenicities induced by aflatoxin B1(AFBs, 1ug/plate) in Salmonella typhimurium TA100

Treatments Revertants/plate
: Water dropwort Small water dropwort
Spontaneous 13419 11544
AFB; 948+165 1260+18
AFB,+Hexane Fr. 5% 313+12(78)° 472£13(69)
10% 261+25(84) 355+16(79)
AFB;+Chloroform Fr. 5% 225+55(89) 579+16(59)
10% 164:+8(96) 325+8(82)
AFB,+Ethyl acetate Fr. 5% 254+29(85) 266+26(87)
10% 202+17(92) 263+31(87)
AFB;+Buthanol Fr. 5% 831+49(14) 1092+46(14)
10% 641+89(38) 572+47(60)
AFB,+Aqueous Fr. 5% 1065+5(-) 1004+111(22)
10% 876+110(9) 1207+4(5)

' Percent represents the level of dried each solvent extracts in DMSO

% The values in parenthese are the inhibition rate(%)
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Fig. 2. Lipid peroxidation in microsomes of ICR mouse liver induced by FeSOs and H.0. after incubation for 10
minutes. Each samples are solvent extracted fractions from methanol extract of water droptwort
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Fig. 3. Lipid peroxidation in microsomes of ICR mouse liver induced by FeSO, and H;O, after incubation for 10
minutes. Each samples are solvent extracted fractions from methanol extract of small water droptwort
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