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Abstract

Considering the dearth of information regarding the medicinal properties of Luffa cylindrica, we assessed the antioxidative,
antimutagenic and hyperplasia inhibitory activity of cancer cells from Luffa cylindrica extracts by employing biological and
biochemical assays. Ethanol extracts of Luffa cylindrica inhibited MDA-BSA (malondialdehyde-bovine serum albumin)
conjugation reaction (66.38+2.65), DPPH (1,1-diphenyl-2-picryl-hydrazyl) radical production (60.13+0.42) and lipid peroxidation
(56.04+3.24). In this study, Luffa cylindrica is believed to exert possible antioxidative effects. The direct and indirect
antimutagenic effects of the ethanol extracts of Luffa cylindrica were examined by the Ames test using Salmonella
typimurium TA98 and TA100. The inhibitory effects on indirect and direct mutagenicity shows an weak tendency, particularly
in direct mutagenicity mediated by 2-nitrofluorene in Salmonella typimurium TA98 (5.8245.74) and in indirect mutagenicity
mediated by 2-anthramine in Salmonella typimurium TA100 (5.76+2.15). The ethanol extracts of Luffa cylindrica on cancer
cell hyperplasia inhibitory activity via MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide) assay exerted
cytotoxic effects on Hela cells (55.83+3.83) and MCF-7 cells (33.03+2.09), which were used in this study. Based on these
results, it believed that the ethanol extracts of Luffa cylindrica have antioxidative capacities as well as hyperplasia inhibitory
activity of cancer cells. Furthemore, Luffa cylindrica is a candidate for the prevention and dietetic treatment of chronic
diseases and for the development of functional food.
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FHLE {714 AHHAL hydrocarbon, $HHY ARAE, F7]
A, 2EHE, AFEY, SRR eolE 59 faAE(Chang 5
1991; Park 5 1996)2 E33}T gJow, Anj o= WE
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2 el & o] golFt A EAYS L2 FAkSt
o} gt L3t EA-& Frolf 11(Cha 5 2004; Hwang 5
2004; Kim 5 2001; Kim 5 2004; Lee & Nishikawa 2003; Lee
S 2009; Oh & Lee 2007; Shim 5 2002; Shon 5 2001; Yun
T 2009), L BYBAEE AT HESH o]&& AFEEA,
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3t AR 50] FE-S w1 QJtiEriksson & Na 1996; Pichumoni
& Doraiswamy 1998; Ramaranthnan 5 1995). 3} -4 2] 7}
AlgA oA LS A2 SR 0l= DNAS] Ash &4
o ofa) zefEnl, 1 AU F b7k ke swlsie
AR A2 AR A = o A4 5= free radical o]
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ot 2oz MEHolE dLo7|A EHrKComporti M
1993; Halliwell & Gutteridge 1993). whabA AL F= free
radical BAe MZ| el WA ATHE o] Tofdti
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yl)-2,5-diphenyltetrazolium bromide(MTT) assayS ©]|-&3}] <1
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1. A8 =2
2 AgoA AME AlgE td A GoA AR 20lE
FAA ZSADSIL A5k B2 AZR7](Vacuum freezer
dryer, Biotron, Seoul, Korea)ol|X] S AZAZSIe HA E23t
F 0% WE HE-200)EA AR gt

2. OEt= F&29| M=

AxA= LS g)oll 2089] 95% ol ehE(Ducksan, Seoul,
Korea)& 7}sto] 420l A] stirring&}HA] 2447t 54 23] ®E
& F&31o] Whatman 7] No. 62 o3t &, o mpoll s
3" AF5L7I(EYELA, Tokyo, Japan)2 ¢t 553 § ¥
SRIEIATHT F4AFF2] 0.1M PBS(sodium phosphate buffer,
pH 7.4)¢]| &4 malondialdehyde(MDA)%} bovine serum albumin
(BSA, Sigma, Mo, USA) conjugation HF-3-2 $J3t AR 2 AR
3}, dimethyl sulfoxide(DMSO)of| o] A| 72 X & 1}HAksH
AAZ/g, DPPH 2T}z A2, Anxs tests I3t A|&= A}
|3F3L, 70% ofg-Eol =] MIT assay Al &2 ARE-SHETE
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Park YH(2000)] % of w2t BSAZ MDA9LS] 45 A3
2 ABEo| A= HIZS u @A} BSAQ mg/ml) 100
b, MDA(20 mM) 100 (o] 0.1M PBS$} 4=40] 2.0] 225
2 olg) BER G T 37CoIA 2AAZ HRSAI L, ol
BSA A2 Bradford¥-& ARS8} (Bradford MM
1976), MDA= Gomez-Sanchez 5(1990)2] HlHof wha} Az
sto] ARE3 Tt WRSAIZ] AJ& 500 1S Centricon (Centricon
YM-10, Amicon, MA, USA)of| 211 1,400xgof| A 24|17+ S92t
YAl EE(Model J2-21 Centrifuge, Beckman, OR, USA)3}]
MDA%} BSAS| A=< £ &, A= g AASHI
{3t} /4= 700 wE FaL, 1,400xgof A 2417 S AA
SR AAS $ET POz 33 AASH Al
3t Al RE B85k 12% SDS-PAGE(SDS polyacryl amide gel
electrophoresis)E- 120Vl 4] 3A]17F 59 ARG &, gel-2- Coomassie
HA3}4] Densitometer(BIO-1D Tmage Analysis, Vilber Lourmat,
Germany) 2 A28t t}-2, A3l &(inhibition rate, %)< AF&3}
.

2) DPPH 2iC|2t A&7} =X
Chen 5{(1998)2] "o w2} DMSO 10 (T2} DMSO
o Ho FEEE 3|AgH AR 10 pbef 200 ~M DPPH(1,1-
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diphenyl-2-picryl hydrazyl/ethanol) 190 & 713t &, 37Tof| A
302 B2 BESAIRL o 517 oA FFEE SASHTH
(Molecular Devices, SpectraMAX 340pc, CA, USA). tjZF2]
THEE 100%2 392 1 =¥ *|5E(inhibition rate, %)
- 75}3, DPPH radical 50% 78k X|29] F5(1Cs) 2t
50% oA ATFE Mol 7RFdry weight)S AESITH

3) X|&ntrtst AN &0t EF

Saija 5(1995)7} Haase & Dunkley(1969)9] B} o] wha}
Fe'of| 2J3) #=% linoleic acid®] THitsto] w3t B4
TBA(Thiobarbituric acid, Sigma, MO, USA)Z HAA]|AH =74
3l Tk 10 ml2] 10 mM linoleate -2 o) A|& 20 WS 715},
37C shaking incubatorof| 4] 1A]7t 52t shakingA|71 &, 0.05
M FeSOs - TH,OZ 20 . A7Fsk The thA] 37 CojlA] 24]7H
&<t shakingA|# TAFSHE Al FTE A 2]E linoleate -84
800 b5 4T A 107 52t temperingA]7] 3L, 400 102] TBA
AloFS H71sE th 2 E83t 3, boiling water batho]| A 15
2 B9t Aot & 52t 2o WA W2k ool
n-butanol-S 7}5}al 2 42 th2 3,000 ipm e Z 20% S ¥
A 28] 3} of(Hanil, Union 5KR, Incheon, Korea), n-butanol &2
F3}e] 535 nmof| A S35 =A4(SpectraMAX 340pc, Molecular
Devices, CA, USA)3t5it}. Fe' ol 2la) $-= 49 linoleate®] T}
ARHES TBAR THAIT] AL 100%E 7HF319S o, 5%
¥ ]3] E(inhibition rate, %) 7SI, SHEE 50%=2 T4
ANZ F e AR FE(1C0)2t 50% A BIE Hol=
A2FH(dry weight)S AFESHATH

4. EQIH0| AN =2t EA

Salmonella typhimurium TA98, TA100 @55 ©]&3}o] &
SAol5S SHolsth 47140 o5 F5) histidine
84, deep rough(rfa) EAHO], uwB EHHO|L} R factor
So] §AYLL BBk} o5 FFL nutrient broth(Difco)
ofl 215, vjeFs}o] BEkel 1 nisk DMSO 90 S 713le] WE
HE tubeo] A MH A A(Thermolyne, Bio CaneTM 20)9]|
Hsta A AMESFITE Master plateo]] B3t w55 nutrient
brotho]] FE3to] 37 ColA 14~16A17F 52t XBHa) HKMC-
84808, Vison Scientific Co., Seoul, Korea)3t & 1~2x10° cells/
nte) WESh HES sho] Age] Ao

sQulo] gUEdeE 1 B JHSN0] 248
AR, o] BURE B4 Eduo] 24
¢] 2-anthramine(2-AA, Sigma, MO, USA)2 AR5t 1, A
EdHo| & 2= 2-nitrofluorene(2-NF, Aldrich, WI, USA)%}
sodium azide phosphate(Sigma, USA)S ARSI 2-AAL}
2-NF+= DMSO¢] &o] AR5}, sodium azide phosphate+=

A=A Fetal

FRol =9 ARSI ZF SAde] FUEES 2-AA9
785 TA983} TA10004] 2.5 pg/plate, 2-NFi= TA98OY|A] 4 g/
plate, sodium azide phosphatet= TA1009|4] 2 ugplated] %=
& AMESHTh

FEddo] FIAES 1% viA| 2 AJeFY] Z A= Maron
& Ames(1983)9] W o] wlet 393} 2™, Mutsushima 5(1980)
o] Whof wet Akt 2 AR ice bath/doll A 335t
R, S5 AFsHA. A Edo] Zag Hg=dd
o] EZL A3 mji= S9 mix(11-01L RAT LIVER LS-9,
Moltox, NC, USA)E A7}5tg . DMSO9]| &2l A& 90
oF uijFet AE AT 0.1 ml, ARl FEER 10 i, AH=
AHolHof= 0.5 mle] 0.1 M phosphate buffer(pH 7.4)&, 7+
AEdHo Y= 0.5 M) S9 mixS HFH AP 78t
3 7PHA] vortexd}e] 37°C shaking water bath (KMC-1205SW1,
Vison Co., Seoul, Korea)o| 4] 30& St o|H] w3t 0.5
mM histidine/biotin &2 100 m{% 10 m¢ F7}3+ 45T A=
9] Top agarE 2 mé¥ Z+ AJgo] &1, 327t vortexgt &
minimal glucose agar plateo] F-o] oj2| Wgko 2 7| &) 1T
HAA & & 2A STk 1 thE plateS F5 o] 37°C incubator
(VS-1203P3, Vison scientific Co., Seoul, Korea)o]| 4] 48A] 7t ujj
et 5 237Fe] BABAO| R revertant colonies) S A3}
A3, o] oA E(inhibition rate, %)< T-SFATH

5. 2tM|IZE MZEH{H|(Cytotoxicity) S}t

1) M| HHQF

AA| A3 F-AANEZL] HeLa cell} 1A /8¢ A=
MCF-7 cell:2 AE&tista ol st Aysteta A Aol Al in vitro
2 ljorale AL AME5FE Hela cell?k MCE-7 cell& DMEM
v ¥ (HyClone, UT, USA)o|l 5% fetal bovine serum(FBS,
HyClone, UT, USA)3} SHAYA|(100 U/ml penicillin, Sigma, MO,
USA7}F d7HE A& ARSsH3lth

2) MTT assay

QA 24 oA HE 2437] 93] Denizot & Lang
(1966)2] ¥ ol wet 3-(4,5-dimethylthiazol-2-y1)-2, 5-diphenyl-
tetrazolium bromideMTT) assayS AA|SFETE MTT assay=
Aol Bes SAsks WRezA dolsles Alx9 nE
ZEzoF Y9 dehydrogenase”} B =874 £ MTTo|
9]3f| dark blue formazang B/dsh= Y25 o83tk YA=E
£ 48 well plateo]] 1x10* cells/wello] =4 300 ¥ B35}
UAZE F ARES ART SRR Az 10 p B
37°C, 5% CO, vjg7]ell A 72A17F v sttt of7]of PBSY
5 mgmle] FEE AZ3 MIT 94 30 wE H7IskaL, 59
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MR G4 4X17HS feFallc. MleRalS AASHL 2} well
o DMSO 300 /S 7}5}e] ELISA reader(Molecular Devices,
SpectraMAX 340pc) 2 570 nmof| A FFEE S5t s&=d
A 3l &(inhibition rate, %)< 5}, THEE 50%= A A
4 5 Y AR FE(1Cs0)2 50% JA a3E Hol= 4
ZZH(dry weighty& AHESHAT

6. SAHXzZ

Alg o] A= SAS Package(statistical Analysis system, ver.
51)& olgele] BAA stk BE AT 337 vhaslo
W BE BAS A, 7 Auze) BaA 1) 3
ol9] §914L ANOVA AA] F p<0.05 %0l4] Duncan's
multiple range test2 FHA3IATh
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1) XIZ2HotstE 0t CHEEIo| 245 ofX| St

In vitro 2ol A SeA|E] 0] 7k Aol A AP E A A it
sHEo] Tl Ay} Ashs vH-S JAIsH=AE gohE izt
MDA} BSAY]| =A|u| 20] ofehE FE5EL FEHE 7}
ato] A7]|95e F ol dxe A A=ol gt Mg
2 FAH AIH= Table 1, Fig. 13+ 2t} A29] %71 10
mg/assay©]| S o A& 30.98%F 1, A7 7} 19

Table 1. Inhibition rate of ethanol extracts of Luffa cylindrica
on the conjugated MDA with BSA

Conc. (mg/assay) Inhibition rate (%)

2.5 16.58+0.30"
5 2428+225°
10 30.9842.54°
20 45.06+1.69°
40 57.03+0.76°
80 64.0442.14"
100 66.38+2.65"
ICs,” (mg/assay) 29.60
Dry sample w.t. (mg) 0.03

" Values are Mean+SE.

? Values followed by different letters are significantly different at
»<0.0001.

?) Inhibitory activity was expressed as the mean of 50% inhibitory
concentration of triplicate determines, obtained by interpolation of
concentration-inhibition curve.
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Fig. 1. Inhibitory effects of ethanol extracts of Luffa cylindrica
on conjugation of malondialdehyde with protein. SDA-PAGE
of extracts with MDA and BSA on 12% acryamide gel. a:
BSA (100 £)y+PBS (900 1£), b: BSA (100 ££)+MDA (100 p0)+
PBS (800 (0), c: BSA (100 pl)+MDA (100 pl)textract (2.5 )+
PBS (797.5 pf), d: BSA (100 p0)+MDA (100 pl)textract (5 pl)+
PBS (795 1l), e: BSA (100 pfy+MDA (100 plytextract (10 ply+
PBS (790 1), f: BSA (100 x0)+MDA (100 )+extract (20 )+
PBS (780 1f), g: BSA (100 pf+MDA (100 pl)t+extract (40 pl)+
PBS (760 1f), h: BSA (100 f+MDA (100 pl)t+extract (80 )+
PBS (720 (0), i: BSA (100 pfy+tMDA (100 plytextract (100 ply+
PBS (700 w0).

105491 100 ngfassayo] & T A& 6638%ch. EF 5=
Au] 0] oghg 2EE0) HEI} Z714-5 MDASH BSA
o) A%tz 9la) AHE band7} FATHE 2 4 Qo] 4A0]
S0] oEhg FEE-E A WaMEsHE] MDASH Thal el BSA
ofo] A3k AL AL & 4 AITE A ATHIE R ]
whal 3} Aok S S0% AISHE 1L 29.60 nglassay
olglow], og AZAR TR TASIE 003 meo] ik

2) DPPH radical &7 &1}

A L0] ofehE =559 F4ISs-Z DPPHO| High A
A5-¢ ‘5{electron donating ability) &, DPPH 2}t]Z &750
2 2% A3 Table 29} Pt} $:4]7] 90] oEke 2EE
o] DPPH o]zt 274 &2 AE%E 0.20 mg/assayA] 23.04%,
0.50 mg/assayA] 37.15%, 2.00 mg/assayA| 60.13%2] itz A|

58 UEpfol, $Aln|2 0] oEhe 2580 HelsETt &
7¥e4-5 DPPH 2]z 47 B4e] 37Hhe & 4 9gich
Kang 5(1996)]] &J5}H AA}3o}5-2 phenolic acids, flavonoids
5l 7]et phenoly o] oJ3k GAHEHAE§-] A Eeka 5ty
o, olgigt E2 9 TYgo| 245 DPPH ttjZd &A &
o] Arki S1ick DPPHE H7isto] ebgdt ahrjzhe o
A7 BEE 100%2 5192 i, A0 Q0] ofshe 2%
5 A7Fste] DPPH 2t Z& 50% 27t AlR9 5%
(ICs0)= 233 mgassayRL, ©o|& AXA|R FAZ S4sHAE
1.30 mgo|t}.
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Table 2. Scavenging effects of DPPH radical by ethanol
extracts of Luffa cylindrica

A=A Fetal

Table 3. Antioxidative effects of ethanol extracts of Luffa
cylindrica on Fe'-induced linoleate peroxidation

Conc. (mg/assay) Inhibition rate (%)

Conc. (mg/assay) Inhibition rate (%)

0.01 10.8 +3.90"% 0.03 1.62+1.6272
0.02 12.88+3.23° 0.10 5.73+1.39°
0.06 15.1543.56" 0.30 20.4043.45™
0.20 23.04+3.63° 1.00 40.37+4.44%
0.50 37.1542.05° 2.00 52.33+4.51°
1.00 47.07+2.15° 4.00 56.04+3.24°
2.00 60.13+0.42° ICso” (mg/assay) 2.79

ICso” (mg/assay) 233 Dry sample w.t. (mg) 6.23

Dry sample w.t. (mg) 1.30 " Values are Mean+SE.

" Values are Mean=SE.

? Values followed by different letters are significantly different at
»<0.0001.

? Inhibitory activity was expressed as the mean of 50% inhibitory
concentration of triplicate determines, obtained by interpolation of

concentration-inhibition curve.

3) X|&zfAtst AN A

Fe’'ol o] +E= 4 linoleate®] TAHEIE FE8H= 74
A A L0] oghE FEF) o3 XA BAS JA mxt
£ AHE A= Table 37} L) AW 0] dohE F&5=
9] &= 0.30 mg/assayA] 20.40%, 1.00 mg/assayA] 40.37%, 4.00
mg/assayA| 56.04%9] A& HEom, ek 589 &
7t 37VEeE AFATAELY JA| A=7t FThskE o,
2.00 mg/assay ©]/9] FEo| A= ARt F7HE HoFih
Fe'ol ol8f = linoleate®] THitslol it oA BAdS
TBAZ TAA] AZ 100%= 7HE8tR= o, Alm]L0] 9
e FEES U s0%= AFIAEE daAE
= FE(Cs)= 2.79 mglassay©]| gl om, o|& AZXA|E A
2 Faksbd 6.23 meolth. Kim & Han(2005)0] ©J3}H 689
AEAZRE doj7 84 FEE0] B 8
= dAF H22 o AR ISt vR] = I A 2
I, HARE 80%, BAF= 65%, ZAF= 25%, BYFE=
11%9] A A3ist A4 a3 Qlrfar Hustgct dubz e
2 W7o A @2t AAlsS oFstR e, oo Bls|
AE|ol= 55% o] AikslE e Hol thE TRl H
3 3t FAslasS Bt

FAE| 0] dEE FEE9 A aE ']
3]l MDA®} BSA conjugation 2}A] B2, DPPH 2}tz A7
A, AT A S ST A S et &
3t a3to] Hre= o7t AU, FAu| 0] ks
E& 2E SAH sl 55% o kst &t Aok

i o

22

i)Y

? Values followed by different letters are significantly different at
p<0.05.

? Inhibitory activity was expressed as the mean of 50% inhibitory
concentration of triplicate determines, obtained by interpolation of

concentration-inhibition curve.

ICs02 MDA2} BSA conjugation A W82 29.60 mg/assay©|
11, DPPH o)z &7 842 2.33 mg/assayH 2™, |- x}Ak
3} A /42 2.79 mglassay et WA ICso 22 Bl as) 1
= o Am 0] g 552 DPPH |z &4 &
dol Addom 7P} £03E & 5 AL, L g2 A
AiHikst JA| SAdolflon, TiE AkE oA|shs &4
2 7F AUSE ¢ & ATk

2 SHEOH{0|=

Ames testE SAlE20] ofghg 23EC] A HRE FEA
Hols-2 &3] S5ty FHEAHe] 23 2-nitrofluorene
(4 pgplate)ys EH7 Ho|FQl Salmonella typimurium TA9Y
o, sodium azide(2 ug/plate)E ARE-3te] 7% X3 HolF
Q1 Salmonella typimurium TA1002.2 A13]3t Z3}= Table 4
o} ). Salmonella typimurium TA98O| A 2] - Z-& SHH 0|
ol gt A3l axh= pAr| o] e 355 5% 1.0~
14.0 mg/plate7}A] FEAH|50] ¢l H, 18.0 mgplate =
ZoflA 5.82%2] RF& FEAHol TS HAFAT) Salmonella
typimurium TA100%] 7Z-9-o%= 1.0~10.0 mgplate F=oA &
o] AA|ZHgo] e, 14.0 mgplate F=oA 4.54%,
18.0 mgplate F =N A 13.36%2] FEHHo| 5L HoFr}.

A EHHo] E29Q1 2-anthramine(2.5 pg/plate)S AHE-
3ty Salmonella typimurium TA98I}; Salmonella typimurium
TAI00S.2 5:40]20] ofehe 328 1974 FEAH
o2 274 AT Table 52 2. S BeHols
of gt A3l &I} = Salmonella typimurium TARO| A 1.0~
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Table 4. Effects of ethanol extracts from Luffa cylindrica on direct mutagenicity mediated by 2-nitrofluorene in Salmonella
typimurium TA98 and sodium azide in Salmonella typimurium TA100

Extracts Salmonella typimurium TA98 Salmonella typimurium TA100
Conc. (mg/plate) Revertants/plate Inhibition rate (%) Revertants/plate Inhibition rate (%)
1.0 868+112" 0 2,006+ 7 0"
2.0 841+128 0" 1,983+ 5 0°
6.0 814+118 0 1,933+ 4 0"
10.0 797+114 0° 1,846+21 0
14.0 731+144 0" 1,688+20 4.54+4.54°
18.0 580+ 94 5.8245.74" 1,532422 1336+5.17°

" Values are Mean+SE. > Values followed by different letters are significantly different at p<0.05.

Table S. Effects of ethanol extracts from Luffa cylindrica on indirect mutagenicity mediated by 2-anthramine in Salmonella
typimurium TA98 and Salmonella typimurium TA100 with S9 mix

Extracts Salmonella typimurium TA98 Salmonella typimurium TA100
Conc. (mg/plate) Revertants/plate Inhibition rate (%) Revertants/plate Inhibition rate (%)

1.0 2,239+109" 0~ 2,453+67 0
2.0 2,168£156 0* 2,425+53 0"
6.0 2,107+145 1.43+0.86" 2,382+74 0
10.0 2,031+158 5.1420.02° 2,206+26 0
14.0 1,885+219 12.33+3.53° 2,026+6 0"
18.0 1,706+166 20.68£1.67° 1,851483 5.76+2.15°

D Values are meantSE. * Values followed by different letters are significantly different at p<0.05.

2.0 mghplate A& FE2E == Bt glglo, 100
mg/plateof| A 5.14%, 14.0 mg/plateol| 4] 12.33%, 18.0 mg/plate®]|
A 20.68%2] S Ho| Asanlr} AUt Saimonella typimurivum
TAI000| A= ETHA OB 22 20| w7} 1.0~140 ng
plated W F=AHo|5o] §lom, 18.0 mgplate 5ol 4]
5.76%2] & FE Mol sS Bk Aln| 0] o
e FEE2 @AM Eddo] 24 A Addst] 4
HoldS AAS= 2} 1HHEE EdHo ol Toet A
TEES JFT EQHOIEARE A== 282 ot Holoh
E3|, AP EAHo] B2 2] 2nitrofluorene S =] 23t Salmonella
typimurium TA98SE ZHEdAHo] EZQI 2-anthramineE ]
3t Salmonella typimurium TA1000] 4= A Ho| a117] A
o qieick

3. 2MIZ ME{H|(Cytotoxicity) E2t

FAE| o] g FEEE TEHE HUIsto] AA A
F7RRE AR Hela coll 4] o4 H=ol w12l AL
Yol A= Table 63 Zth A 20]9] o&tE F&5&
=7} 0.05 mg/assay©| & 7%, Hela A|E Z24]2 28.17%,
0.15 mg/assay©| 2 73 36.50% AA| =1, 1.00 mg/assay©]| 3]

Table 6. Inhibitory effects of ethanol extracts from Luffa
cylindrica on HeLa cell and MCF-7 cell growth

Conc. HeLa cell MCF-7 cell
(mg/assay) Inhibition rate (%) Inhibition rate (%)
0.01 13.42+1.68" 1.20+0.69"*
0.05 28.17+4.51° 7.80£0.20°
0.15 36.50+3.77° 10.94+0.66°
0.50 42.30+3.82% 12.55£0.49%
1.00 43.7143.19° 14.27+0.32°
1.50 52.10+4.65° 20.15+1.36°
2.00 55.83+3.83° 33.03+2.09"
ICs” (mg/assay) 1.24 656.74
Dry weight (ng) 274 1,457.48

" Values are Mean+SE.

* Values followed by different letters are significantly different at
p<0.05.

? Inhibitory activity was expressed as the mean of 50% inhibitory
concentration of triplicate determines, obtained by interpolation of
concentration-inhibition curve.
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& AS 4371% AAE O, 200 ngassayo] IS S 55.83%
A= e} AR 0] ofehE FEEQ 1Cogk T ICoftS
HoFE ARXEFHS AR Y 1.24 mg/assay©]l =3F
2 2.74 mgo|Jch

AA e AlZ ] MCF-7 cellof] thgt A m|20]9] ofjgt
2 FE2E9 AAA 3= Table 63+ 7t} MCF-7 H]:‘T&—’,\—
= —r}\ﬂ‘:’]io]«] g 228 %7} 0.15 mgassay©] Q)

< 10.94%, 1.00 mg/assayol NS 7S 14.27%0] 2.1, 2.00

mg/assayo] S 7% 33.03%°] Tk ICso7k} 1G53 RS
= AXSHE QJ%E‘I] 656.74 mglassay©]il, AX FHFL
1,457.48 mgo| )itk spA|m] 0] oetE &5 UA A7
F& AlZ2] HeLaol sl 55% o4 FAIEZ 54 oA a3
7} 919l e, MCF-7 cell?] A% A &3t= Hela cell2th
Hegou} ol A= 4] oA HIhe Atk

1__—-‘—75_

Q0 W #=

A o]0 et A FFLEH Brke W A 7)F
of tht S FAEL] Hste] pAR oS oEEE
ST %, IS auh, el FE oA 5, dAIE F4
o7 mIHE 24T AB oL} Pk

FAH 0] ehE FEE-2 MDAY A /442 100
mg/assay©| H= o 66.38% A3fiste] 2| ATpAtSEo] gt
W2 B3 aarl glglen, DPPH 2tz &7 &4& 2.00
mg/assayQ W 60.13% A5t 00, Fe''ol| o3 f=H 2A
of THIBH= 400 ngassay? T 56.04% SRS, Hels
=7 KSR Ashee STkt 100 GOz Ak
& AHoz wasRE o $Au 0] ogg FEES
DPPH 2htjZ 47 4R Aahake} oA > dairel e
3} Rl o) A oA Eit o) gk Eat Ames testE o}
sof Sivlo] $ A5 Woh Ak $AH] 90]2] of
Bg 222 LS SAWle] Toigh WFBAL
2E SHHOEARE A%E: &8 S43E Sdwol
270 43 Agstel EAMOIYE AATH gL ot
Holy, E3], A-H=HHo| EZQ] 2-nitrofluoreneS ] 2|3t
Salmonella typimurium TA98%} 7= o] E4<] 2-anthramine
£ A 23t Salmonella typimurium TA1000| 4= F=dHo| &
7} 7o) QUTh MIT assayE SAlu|20] 9] ofekg 225
o QI 24] oA BTE EHT A, AFHRY AT
HelLa cell2 2.00 mg/assayA] 55.83% F4] oA &117} e
o, Q1A I Al EQl MCF-7 Al Z 33.03% 24 oA &
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