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Antitumor Activity and Substantial Identification
of the Solvent Extracts from Pulsafilla koreana,
Clematis florida and Ulmus davidiana

Drug Analysis Division

H. D. Kwon, J. H. Park, H. ]. Park, K. 5. Cha, W. K. Lee, 5. T. Ha

Abstract

The antimutagenic effect of various golvent fractions from 3 traditionally medicinal
plants on the mulagenicity induced by 2 mutagens(AFB! & IQ) in Saimoneila



typhimurium strain TADS and inhibitory effect of these fracbions on 5-180 cell growth
in DMEM were studied.

Among these, hexane and ethylacetate fractions of Clemats flenda and hexane
fraction of Pulsalilla koreana exhibited a strong antimutagenic activity against indirect
mutagen{AFB1), the inhibition rate were 92%, 98% and 87 %, respectively. Against
direct mutagen{IQ), hexane fraction of Pulsalilla koveana, ethylacelale fraction of
Clematis florda and chloroform fraction of Ulmus danduna exhibited strong anb-
mutagenic activity as 87%, 88%, and 80%, respectively. In the inhibitory effect on
5-180 cell growth, the hexane fraction of Pulastila kereana showed the highest
inhibition rate as 49.4%.

In the hexane fractions exhibited the highest activity, hexanoic acid, 2-methoxy
4. 1-propenyl}-phenal, 1,3-bis{1,1-dimethylethyl)-5-methyl benzene, 14-benzenedi-
carboxylic acid, hexadecanoic acid and linoleic acid were tentatively identified by
GC-MS.

Key words © Antimutagenic activity, Pulsatilla koreana, Clematis fTorida, Ulmus
daridiana
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Fig. 1. Salveni fractionalion procedure of the methanol extract from each samples.
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Eﬂnixiniuhﬂlt-:ij Ower night culture Mutagen + Samples

Preincubation at 37T for 30min

— Adding IZml top agar, 45T
{contain histidine/Botin soln. 0%}

( Vestexdng )

Pouring onto minimal agar

Incubation at 37T for 48hrs

Counting of revertants

Fig. 2. A scheme of antimutagenicity test by using Ames preincubation method.
4. B9 A E(S-180) A AHAAH

Sarcoma 180 AEE 4o e atoley fofdel 48] AEeas A



el FF 9] S-180 cell® W42 (1L500rpm, Smin)®e] o3 #sle DMEM
WAe 84 sxX10'ellml FE2 HE F£ 2 A8 2000/ FEE A2 Fe
5% CO; incubation(37C, 48hre)of A Wl e ct wWeks MEE trypan blue= 2—
3 E458 32 hemocytometer® A8l ZF Ml viability® S33k2 5180
AExs 4% HfE&EF ASSEY, A E9 Feofl= Dulbecco’s modified eagle medium
{DMEM : contain penicillin-streptomicin, horse serum, sodium bicarbonate) & A&
e
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Table 1. Antimutagenic eflect of each solvent fractions from samples on the mutagenicity
nduced by AFB1 in Satmoneila typhimurium TASE

i Revertant/plate o
Treatment (pg/plate) - Inhibition rate( %)
Avg+5D
Control (AFB1 1.0u9) 950 + 186



Revertant/plate

Treatment (pg/plate)” o Inhibition rate( %)
Methanol ext. 596+ 119 38
Hexane ext 126+ 26 &7
Pulsatilla koreana  Chioroform ext. 587234 39
Ethylacetate ext. 528+219 45
Butanol exi. 1024 + 165 A
Methano! ext. 578+ 53 40
Hexane ext 75+ 1h oz
Clematis flerida  Chlovoform ext 421108 o6
Ethylacetate ext. 2= 14 o8-
Butanol ext. T4+ 62 27
Methanol ext. 672+ 118 an
Hexane ext. 362 130 62
Llmus dovidiana  Chloroform ext. 354+ 51 63
Ethylacetate ext. 34+ 54 B4
Butanol ext. 524 + 259 45

1) Control - Mutagen only
Treatment : AFB1 + sample{200u9)

2) Mean+5D of triplication and mean value was obtained by subtmaction of spo-
ntaneous revertants(943).

Table 2. Anfimutagenic affect of sach solvent frackons from samples on the mutagenicity
induced by IQ in Saimonalia fyphimurium TAS8

Revertant/plate

Treatment (pg/plate)” Inhibition rate( %)
Avg2 8D
Contral (IQ 0.05u5) 2005% 75
Methanol ext. BE3 4 307 52
Hexane ext. 253+ 26 87
Pulsatlla koreane  Chloroform ext 716+ 145 54
Ethylacetate ext. 883+195 56
Butanol ext. 1063+ 94 47




Revertant/plate

Treatment (pg/plate)” et SDP Inhibition rate{%)
Methanol ext. 987+ 78 8l
Hexane ext. 86+ T9 61
Clematis florida  Chloroform ext. 5641125 72
Ethylacetate ext. 396+ 15 a0
Butanol ext. 1242 1 149 38
Methanol ext. 1189+ 176 41
Hexane ext. 365+ 44 a2
Ulmus davidigna Chloroform ext. 249+ 83 88
Ethylacetate ext. 850£ 115 67
Butano] ext. B3ax 37 548

1} Control : Mutagen only
Treatment : [Q + sample{200ug)

2} Meant ST of triplication and mean value was obtained by subtraction of spo-
ntaneous revertants(14+1).
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Table 3. Inhibitory effect of each solvent fractions from samgples on S-180 cell growth
in Dulbecco's modified sagle medium{DMEM)

Cell number
Treatment (20ug/mé) . Inhibition rate{% )}

(% 10'/mt)"

Control” 428£0.16
Hexane ext. 2.17+0.26 49.4
Pulsaiills korsana Chloroform ext. 2,89+ 0.52 325
Ethylacetate ext. 2724057 64
Butanol ext. 3.13+0.38 27.0
Hexane ext. 3.78+0.16 1.7
Clematis florida Chloroform ext. 3.28+008 234
Ethylacetate ext, 3041058 289
Butanol ext. 2671000 307
Hexane ext. 367 +0.24 14.3
Ulmus davidiang Chloroform ext, 317+0.49 26.0
Ethylacetate ext. 383+004 10.4
Butanol ext 3451021 19.5

1) 5% 10" Sarcoma 180 cells were cultivated in DMEM in the presence of various
solvent fractions from samples for 48hrs. Viable cells were counted by trypan
blue dye exclusion method

2) Control : DMSO/DMEM+DMEM only (total vel. = Zml}

Treatment © Sample+ DMSO/DMEM +DMEM(total vol. = 2ml}

3. GC-MSE o] £% 34 Sojitde] 45 24

S e} S E A vay s AAEdE B2y O AR hexane £
o di@ GC-MS ¥44 Al=¢ = #HUE S |FE€ L& Hexanoic acid,
Heptanoic acid, Octanoic acid, 9-Octadecenoic acid, Hexadecanoic acid, Heptadecanoic
acid, 9,12-Octadecadiencic acid®} &2 HWaEco|gic: o & BYUSEAN AFE
8] A% Tetrahydro-5-methyl-2-furanmethacl, 1,4-Benzene dicarboxylic acid 2 Dxa-



cyclotetradecane®} #91 & 9120 (Fig. 4, Table 5), #1841 2] 2% 2-Methoxy-4-(1-
propeny{ )-phenof, 1-(2-hydroxy-4-methoxypheny#)-Ethanone % 13-bis(11-di-
methylethyf)-5-methyfbenzene (fig. 3, Table 4), =#v52] AF-+£ (2-methyl-1
—propenyl)-trans-Treoni, Epoxylepidozenal®] #4915 2lch.(Fig 5 Table 6)

T ol C oo n
Pl ai 107 Pl POT pe S0 Spe 00§98

Fig. 3. Mass spectrum of hexane fraction from Clematiz florida

Table 4. Mass spectral dala of identified compounds of hexane fraction from Clematis

forida
Rtl;t -E Compounds M tral dat Je (Relative intensity)
H b eclr d Vi |l 1
P egﬂ m?nj pou sp A, m ¥
3178 Hexanoic acid BOC100Y, 41(48), 7a(42), 55(30), 87(16)
2-Methoxy-4-(1-propenyl)  164(100), 77(82), 55(80}, 91(65), 108(58),
760
-Phenol 149(55), 131{44), 121(386)
1-{2-hydroxy-4-methoxy 15101000, 166(48), 95(28), 108(26), &9(10),
B.502
phenyl)-Ethanone 123(6)




Retention

Hmf of Compounds Mase spectral data, m/e (Relative intensity)
Peak{min)
—— 13-bis{ L1-dimethylethyl) 1280100, 187(38), 39(36), T7(28), 91(22),
S-methyl Benzene 143(14), 105107, 161{10)
. 43(100), 55{70), T3(62), 83(10), 129(9),
12172 9-Octadecentic ackd 199(7), 157(5), 185(4)
aidik Hexadecanoic acid, 7401000, B7(72), 430710, 143(9), 270{7},
methyl ester 227(6), 199(4), 126(2)
— 4301000, T3(72), 256(42), 129(31), 213(28),
13086  Hexadecanoic acid 167(22), 83(20)
P 43(100), 55(82), T3(78), RI(26), 120(24),
13626 Heptadecancic acid 171016), 227(6), 213(5), 270(5)
st 912-Octadecadiencic acid, 410100, 55(83), 67(72), 95(23), 123(5),
' methyl ester 150(3), 205(3), 256(2)
. 4101000, 67(93), 55082), 95(49), 280034},
14334 912-Octadecadiencic acid 000y yoncay 120(3), 222(2)
2.5,10,14,18,22-Tetracosa
18.322 frars watn 690100), 95(14), 1370100, 191(4}, 341(2)

TL el F -t
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Fig. 4. Mass spectrum of hexane fraction from Puisatia koreana
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Fig. 5. Masas spectrum of hexane fraction from [mus daviclians

Table 5. Mass spectral dala of identified compounds of hexane fraction from Pulsaiila

koreana
Retention
time of Compounds Mass spectral data, m/e (Relative intensity)
Peal min)
3313  Hexanoic acid 600100}, 41(49), 73(41), 55(28), 87(16}
4425 Heptanoic acid 430100}, 60(86), 73(46), 128(30), BT(26)
4931 23-dimethyl-1-Pentanol  43(100}, 57(94), 71(42), 85(33), 98(7)
6043 1-Octene 43(100), 55(96), 70(50), 83(49), 60(38)
T e ot 85(100), 41(42), 43(40), 57(31), 69(8)
Furan methanaol
7887 Octanoic acid 4301002, 6001007, 42(99), 120(41), 87(22)
S 1.4-Benzenedicarboxylic 16301000, 135(42), 194(34), 50{26}, 76{26},
acid, dimethyl ester 103025), 92{6)
Vb Fieecic s ;;Ege:h. 60(72), 73(70), 129(28), 185(16),




Eetention

Pl:lh'l 'E'.EJ Compounds Mass spectral data, m/e (Relative intensily)
m
gy Oxacyclotetradecane-2, Loy 81043), 98C18), 124(6), 222(4)
11-dione, 13-methyl
e 43(100), 60(74), 73(70), 83(18), 12918}
ERltT. S perno S 83(17), 111(8), 171(6), 185(5), 199(4)
— Hexadecanoie acid, 74100}, 43(72), 87(70), 143(13), 129(9)
methyl ester 199073, 227(6), 270(7)
e e i 43(100), 73(66), 256(58), 129(39), B3(32),
157(30), 213(28), 190(26)
S Toxslecaniic skl 430100}, 73(s4), 129¢(28), 83(26), 171(12),
227(11)
1379 CorrOctadecadiencic gr100), 05(51), 263(4), 204(8)
acid, methyl ester
o ek i i 6701003, 95(733}, 280412), 123(8), 15006},
256(4)
Stdes 9.oxa-11-azabicyclo(6.21) 218(100), 85(86), 41(84), 123(47), 189(41),
: undec-1{11}-en 163(22)
—— Sitgmast-5-en-3-ol, (J.beta, 4301000, 55(42), 414(400, 145(38), 329(37),
' 245)- 231(28), 255(26)
, 43(100), 124(98), 229(49), 147(36), 280(32),
26.811 Stigmast-4-en-3-one

3ro(18)

Table B, Mass spectral data of identified compounds of hexane fraction from Limus

davidiana
Retention e 1 i
tim Compounds Mass spectral data, m/e (Relative intensity)
PEE]{?mi.I'I}
- ?’;'T'?;Ieﬁmmﬂnj{} 41(100), 55(64), 91(61), 105(60), 204(58),
-methyl-1-prope 189(53), 161(42), 133(39)
-trans-Trconi

9275

1.5-Heptadiene, 2.5
dimethyl-3-methylens

410100}, 67(55), 55(51), 93(50), 123(40),
105(36), 133(18)




Retention
time of Compounds Mass spectral data, m/e (Relative intensity)
Peakmin)

4101000, 79(s2), 67(81), 55(49), 98(36),
108(34)
430100}, 55(62), T74(48), 107{47), 121(29),
234(22), 191(13)
Hexadecanoic acid, 74(100), 43(76), B7(69), 143(12), 129(9),
methyl ester 227(8), 270(8)
4301000, 60(T1), 73(69), 83(22), 120(22),
157(13), 185(9), 213(8), 256(10)

4101000, 67(86), 95(33), 123(6), 280(6),
13621 9,12-Octadecadiencic acid 150(5)

10.724  13-Cyclooctadiene

11.86% Epoxylepidozenal

12.610

12981 Hexadecanoic acid

N.B £

qFEE f3d ¥ =“5UF8E YYos ol I Sof FHES Y YU
4 H AR E JAE A%e e A

1L gEdHe] &

S. bphimurium TAGRE o] £% o] AL g A Ay DHALHE
21219l AFB1§ disla] 51% 9] hexane 3 ethylacetate £ 8 ¢] 00% o442 E0E
FHon] 554 hexane FH T 7% 2 FQHo| A Ea7 493 =2 3o w
GEbG o, “EuT S hexane 282 62%0]%lc)

#E 3 el Q8] Woldwdl distads M9 ethyl acetate ¥ 82
BY BO%, hexane ¥#& 61% o, WHFE2 hexane FEL 87%, =F 152
hexane % % chloroform 28] 2z 2% 9 88% 8 Jelflo] g £o 55
dl#f v 2H £ HAEE 29



2. GhME A3 oAlmt

S.180 M ES of @ I Lol EE dAE A HEAF =4 d 9
E2 9] hexane S2lo] 49452 713 & 43 4AEZNE Jehfdied, o 5
FrjREEs o 10~40% HE9 HAARE 713 Ao s el

3 SHE A4

Eddoy dME 4% vRE w2 HAEAEF Bl 2 MES hexane ¥4
o g GC-MS £42 A= F3 499 EUEL W5 Hexanoic acid, He-
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thoxy-4-( 1-propenyl)-phenol, 1,3-bis{1,1-dimethylethyl}-5-methyl benzene, 1.4-ben-
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