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The Effects on Antimicrobial and Anticarcinogenic Activity of Momordica Charantia L.*

Bae, Song-Ja
Department of Food and Nutrition, Silla University, Busan 617-736, Korea

ABSTRACT

This study was performed to determine the antimicrobial and anticarcinogenic activities of the Momordica charantia L. (MC) on
several microorganisms and human cancer cell lines. In the paper disk test, its antimicrobial activity was increased in proportion to its
concentration. Among the various solvent fractions of Momordica charantia L., the ethylether partition layer (MCMEE) showed the
strongest antimicrobial activity. Also, the ethylacetate partition layer (MCMEA) and the butanol partition layer (MCMB) showed
antimicrobial activity. We also determined the cytotoxicity and chemopreventive effect of Momordica charantia L. extract and
fractions on human cancer cells. The experiment was conducted to determine the cytotoxicity of Momordica charantia L. partition
layers on HepG2, HeLa and MCF-7 cells by MTT assay. Among the various partition layers of Momordica charantia L., MCMEE
and MCMEA showed strong cytotoxic effects on all cancer cell lines. The chemopreventive effect of the quinone reductase induced
activities of HepG2 cell, the hexane partition layer (MCMH) at a dose of 50 pg/mL was 3.62 times more effective compared with
the control values of 1.0. Therefore, based on these studies, Momordica charantia L. may be developed into a potentially useful
cancer chemopreventive agent. (Korean J Nutrition 35(8) : 880~885, 2002)
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=

—_

M

25 ABFEY P e JH o BdE 7
el met 3] ALLEN} HES1E 2, AHE 7B
ol 4871 Y2 Z7)51 ) o)A A EEL He
370 sl Al 9 8te] g Bdta o2 oqzd_zﬂ ]
87} o AW iR AR D don, UAF EF
ekt tEo] giFd 8374 A o) ¢ o] 80~

90% Uolbm QUoh" E, 44T FA9 FEE 0F
2 AR A% AZsl AT ov, ol ok
%3 2% 2y AR £ deloz ABHx Yok?

e gUstn B3 714 AV dEe 1 A
AGEA T SAHo)y| M= 84A AR F 2o
£ 7ol A4 o e Hlon, oE £79) ¢ TS

AFd: 20029 4¥ 9¢

A 200293 109 15¢

*This study was supported by grants from the Silla univ-
ersity, 2001.

To whom correspondence should be addressed.

A2} Helo] A3 Fasictn AaiAn gtk AR
oy 72 ¢ EHo] HAHT gloy, oF7R g
&A1 Ho) e AAolojM XY v FxE oot &
AL 49 dolrt, & Al fsidE F9E
EA), A7bEe] ol 4 71 AEL A, g &

29 HAHE Fole A3 Y= Jdov, H2 £
HFHA oA F, Aot HAE, AFE 53 & 318
of# (chemoprevention)oll Wa] B-& #4le] AxE i
eor gy AF Fol ok’ 4 85 el B
Aol A LA B BAES FAANTIAY oln] GAE
Zo g MAL I e AEE A A7) 3 T3 27
& Aol A, o]n] W= 5 %l-‘: Qo] AEA do 2 AE
He AAE od oA (MR, AFER, vF 994
)5 A7 B R o2 wRs Buz sk e
HT AF 2 MAE Ado=NE A BHY HA
9 1 ZE7]el #@ek A7 §d3) =Hol WA 4

A == A8 F A& 21E38E2 (phytochemicals)
g Zog: A7 T - fellA WP 3 glon, o)9f
Ze P HJE2E 339 catechins,® ZEFY

© 2002 The Korean Nutrition Society



limonene,” ¥4 isoflavone,” o}v}¢1¢] lignans,” EvlE
¢} lycopene'® & 9}¢13} 9] regveratol” 0] &4
Aok, 4, 2 UM e dRE Rtk E e 3
F AFolu HA FekAlo] dF FUEA FHao] 3]
AP gleon, AAF Y ALF 0 2705 &
o - qreld 9 FEAWolA A gt A7t ®ol o] F
olx $ki, FFolut YEAME 28489 Ao #et
A7t &) A1 gl Aotk

B Ao A AMRE oAF (Momordica charantia 1.,
MO)E ¥t AEQ] I3 W2 202 F3A o
£ AER AMEFH T gloH, 53] grig A& 7|54 &8
A ALR-Eo] gith HZ, o] duo] o] A& RofA
25z glom,® o] &AL in vitro AolA herpes
simplex virus-1 (HSV-1)3} poliovirus 12} 48 2]
AZgn BaEa P £33 od dg 34 Fy)
(fER) = H802 31, gvle 4AHE F oHd AH8H
o} gt ®

B AT E AFE 32, BYsto A9 FalsliA
AE A g YA £57108 58 4 UE HQ 2E
29| LR oF £ AAYgHA B AAE 3t &
T 84E& SA3L, Yol et & YMXE FAYA &
3} 2 oot 3121 quinone reductase (QR) % 24
Fdol] Bate] Ao RM AF7 AEAA el U
HAE dA BER M Ut 2HE 71 7154 4
Fo2A9 MY 7FsA FFE A8 BgteH, oe
2e AE AR BE H 3= ulo|t,

AY ME N I

1. 48 Nz

B Ao ALLH AF (Momordica charantia 1..)E 2001
649 diTtllA F9lstd S48 o] AlSE & - £
slo] S 2 7 GAEF] g X SAAA &
3} (cytotoxicity)®} quinone reductase (QR) i &4
E7 AN AHg-33it)

SAE F29A Agel AH-E A} F NP407 mena-
dione Sigmai} (St, Louis. USA) #1352 AHESIN L fla-
vin adenine dinuclectide (FAD), dicumarol 2 glucose-6-
phosphate dehydrogenaset Amrescorl (USA)oIA,
minimum essential medium (MEM), Dulbeco’s Ea-
gle modified medium (DMEM)3} phosphate buffered
saline (PBS) $< Gibco-BRL (Grand Island Biol-
ogic Co. USA)oIA FJ3lgien, 1 9 g7 ALSd &
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o % Aok BF& A8

2.NEY FE U B NZE

AER AHSE AFE AR F EUssty Wergd) 1
5 (w/v)el A 3t 37T Jjujg & F 43 5
33 vtE &3l AN AF V2 AG FFANF
B4 Az on, 939 methanold:&E (MCM)E &
2 3 7} gad=2 2¥3Y hexane® (MCMH), ethy-
letherd (MCMEE), ethylacetate® (MCMEA), bu-
tanold (MCMB) ¥ #3%38 (MCMAE 7t 9§
3l Z 32 A% 5F ¥ 54 ARdo BUR 7HE] A
H2E AT

3. TERY &M EYY I WY &Y

ASEY 2289 74 AL paper disc method”
£ ol g3l on, A8 FFE= Staphylococcus aureus,
Staphylococcus mutans, Pseudomonas aeruginosa, Candida
albicans, Escherichia coligo|gle™ z} 7o) A& € B&
€ 98 AHE3 ¥jX]= Nutrient agar (Difco), Yeast
extract, Malt extract& AH&-3l5ith a4 AE-& H&
iR & FF ¥ petri dishell 20 ml¥ 538t §-34]7]
I A 4F A PE S FaH o2 Hrtste 7138 )
A floll thA] 10 m¥Y £F3 259 R E HEN
ot Z gv £ FEE9 FEE 500004 2000 pg/
disc® FFA71HA dad¥ disc (37 8 mm, Toyo
Roshi Kaisha, Ltd.)dl &%, d=x=AA 571 =2d
plate o] 3% ¥ 37C incubatorol A 2447} vl
&3t disc FHol AL clear zoned A7 (mm)o2
FH 2+ B89 g7V LS FAseH o] 4¥s 53
HHg3le) PR E e ATt

4, INE QY

B A4 AH3 dAEFE QA 7Hd A2 HepG2
(human hepatocellular carcinoma), A=+ ZH AE
¢) HeLa (human cervicse adenocarcinoma) % 3¢t
A ZQl MCF-7 (human brease adenocarcinoma pleu-
al effusion)24 20019 5¥ FFHEFLY (Korean
Cell Line Bank, KCLB)9IA 718%l}. HepG2, HeLa
2 MCF-THI¥5+= DMEM medium®ll 10% fetal bovine
serum (FBS) 100 mL9} 1% 100 units/mL®] penicil-
lin streptomycin 10 mLo] $H¥ ®IRE A3l
37T 5% CO, incubator®l*] monolayer= ]33t}
AF Y] 3H A2 wiAZ w@3 7~8Y v PBS
(Phosphate buffered saline)2 A& F 0.25% tryp-



882/0312;-94 %&-—a- \321 %Jué.o‘}_ :§_5'—}-

sin-0.02% EDTA (Gibco BRL)& AH&3te) 539 A%
£ AR ¥ E SAEA viAE W1 GHES}
Z1F PAEEE gHoz & st 75 ml cell cul-
ture flask 10 ml¥ 4AF &3l P8k, 6~7¢ v}
o Al v F3lEA Aol ARR-E)

5. AME FAAM Z7 (Cytotoxicity)

AF FZ ZYB9 AdMX FHA4 AAE 3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bro-
mide (MTT assay)S AHEsta] shalct > 2k Ax3
g 1 X 10° cells/well®] 552 231 24welld 22} 1
mLA H7kste 24717 B2 37T 5% CO, incubatorol
A g £ &) THE 28-S 44 AR di-
methyl sulfoxide (DMSQO)9l] %A 20, 40, 60, 80 L
100 pg/mLe =& #7133 48713 B9t v &
Z} wellol] PBS €50 %9 MTT €9 (3 mg/mL)&
100 mLA H7tske] 4A17F F<t thA] wdAlZl F, well v}
ool FA 9 formazano] €A FA A5Ae A A
3 DMSO$%} ethanol& 1: 12 £&3 €94 1 mLE 37}
st HHS] 52A F UV-visible spectrophotometer®

]38t 570 nm, 690 nmoA 27} FREE SHT}
PET AEFE 100%Z SIS W A NS
JA&E Tt

6. Quinone reductase (QR) 8= &Y &%

QRAA #% &3+ Prochaska®) Santamariad] 4w
HERE AR Wsle] A3 F T-75 flaskoll A )
%52 HepG2H¥7F 80%°ld F435HA =H 24well
plate®} ZF wellell 1 x 10° cells/mL E%% HepG24 ¥
g B339, 37T 5% CO; incubatorel]l 24A17F E<t uj
F3 F AF FZ2E8 742 DMSO9 59 20, 30, 40 2
50 pg/mLe] FEZ FH7Fsta thA] 24X)7F E<t vk of
+ WigAE AAsAC. A7 AAR 2 welloll 25001
9] lysis buffer (10 mM Tris-HCI, pH 8.0, 14 mM
NaCl, 15 mM MgCl)& &334 welloll 1 mM% A7t
ate] 5F ¢t vhSAIRl &, 9hg- A= £ 10.3 mM
dicumarol, 0.5% pyridine, 5 mM potassium phos~-
phate (pH 7.4) £894L 250 pLA Hd7}std] FAuESS
AN 713 UV-visible spectrophotometerS o] &3}
610 nmolX FFEE A3 AMsAt. gz gy

Table 1. Antimicrobial activities of the Momordica charantia L. fractions against various microorganisms.

Fraction Clear zone on plate (mm)
Microorganisms pg/ml MCMH MCMEE MCMEA MCMB MCMA

500 nd 8.79 8.20 nd nd

1000 nd 9.45 8.50 8.05 nd

Staphylococcus mutans 1500 nd 10.50 1030 9.00 nd

2000 nd 12.50 11.70 9.85 nd

500 8.05 8.05 8.05 nd nd

1000 8.05 8.20 8.10 8.05 nd

Staphylococcus aureus 1500 8.60 8.50 8.90 8.60 nd

2000 9.50 9.30 9.05 8.85 nd

500 nd nd nd nd nd

. 1000 nd nd nd nd nd

Pseudomonas aeruginosa 1500 nd nd nd nd nd

2000 nd nd nd 9.00 nd

500 nd nd 8.35 nd nd

Candida albicans 1000 nd nd 8.40 8.70 nd

1500 nd nd 8.50 8.80 nd

2000 nd 8.75 8.95 9.30 nd

500 nd nd 9.00 8.95 nd

. . 1000 nd nd 9 .20 9.45 nd
Eschericha coli.

1500 nd nd 10.05 10.00 nd

2000 nd nd 10.10 10.55 nd

nd : not detected

MCMH : hexane fraction. MCMEE : ethylether fraction.
MCMEA : ethylacetate fraction. MCMB : butanol fraction.
MCMA : aqueous fraction.



A 593 sety well plateo] e Crystal violet 9
A ey o 2 sl

4

a]]
x

H
=l

|

1. 9% £ % BY= 2|
A5 200 g& WESE 23 }04 57g(285/)—4 FEE
(MCM)& &t} of et %58 hexane (MCMH),
ethylether (MCMEE), ethylacetate (MCMEA), bu-
tanol (MCMB) 4 % (MCMA)Y %"H%i st

FE8

MCMHZ< 1.65 g (2.8%), MCMEEZ2 4.03 g (7.1%).
MCMEAZE 298 g (5.2%) ¥ MCMBZ2 11.19 g
(19.7%)& A1, Yz MCMAZL 37.15 g (65.2%)
o] FHES AU

2. 37 2y 2N

AT (Momordica charantia 1.)E %% 233l 3 2
A& s T A9 AF BEA Y AAgFA S 9

HWeto 2 @A S 118 Axk= Table 13} 2o} 54 &
Wt Staphylococcus mutans9| A= MCMEE, MCMEA,
MCMB&o2 ¥tgo] yephgon 53] MCMEE$
MCMEAE= ¥ 5%%) 500 pg/mLo)A clear zone©] &
AERor, AF 2 2000 pg/mLAAME 22 12,50,
11.70 mm= H-Z clear zoned FATo2M & 37

248 Jehilt, 455 9497 Staphylococcus au -
reuso| A= MCMHONA 3tde] 713 &A Yeiwton,
MCMAE A9f3t B FollA Fddgo] veliitt. =%
@ Pseudomonas aeruginosadl| A= 2000 pg/mLE H7}
& 9 MCMBeIA 2 9.00 mme T84S Jegd
o9, Candida albicanso|Xe Ha%E 500 pg/mLE 3
7}8& W) MCMEASA clear zoneo] 8AHY o, 1
5= 2000 pg/mLE 7S @ MCMB, MCMEA,
MCMEE 2.2 9.30, 8.95, 8.75 mm¢] 84 & el
Wt St Escherichia coli A= HAXEE91 500
pg/mLE A718& df MCMEASH MCMBel A 242} 9.00,
8.95 mm &#&A & JeERi

B ¥ A, Staphylococcus aureuso| A= ethyether
&3} ethylacetate 0|4 o}F 2 FF8AL JeEhIY
I, 18] Agel AR #FEL QT RIYE F

F59)

MCMAE A9g ZE Fo4 dubgoz nl&d oA
& YehlE Aoz Hop "%}if% dEdo] o £YZ &
AXS gl AR ABEHY, ofFe] 7 FEE] HA 4

T HEA 9 FEARA AL sFeAe] FE3] logE
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Fig. 1. Inhibitory effect of the partition layers of Momordica charan-
tia L. on HepG2 cells. MCMH : hexane fraction, MCMEE : ethy-
lether fraction, MCMEA : ethylacetate fraction, MCMB : butanol frac-
tion, MCMA : aqueous fraction.
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Fig. 2. Inhibitory effect of the partition layers of Momordica charan-
tia L. on Hela cells.

Alggc},

3. YNE YA 2D (Cytotoxicity)

£ AN E QYA E 3% (HepG2, HeLa, MCF-
7 cells) 3 3t BAHLE 0|83l AF 358 2 FIYE
< A7HHE Wl AE FAYA £38 Bton, 1 4
= Fig. 1, 2, 3 2 49 JeRAAT.

Fig. 12 Q3 7129 HepG29) &4 Mg 23ES
20, 40, 60, 80 ¥ 100 pg/mLA F=E Z7HAA 0L
o] HAX FAAAH ZAE Yehd Aoy, e RIS
o H}8] ethylether #¥%<¢ MCMEE$ ethylacetate
839 MCMEASIM 2 &35} obF Hojdth & A&
X 60 pg/mLE H71& 9 MCMEE®E ©lv] d& £8
E Ho} o a3 94531 98.32%9 obF =& AR
494 35 Bgon, MCMEAJANE 53.48%9) &
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Fig. 3. Inhibitory effect of the partition layers of Momordica charan-
tia L. on MCF-7 cells.
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Fig. 4. Inhibitory effect of the partition layers of Momordica charan-
tia L. on normal cells.

9| FQl A &3t vebgth Fig. 2& A2 3R GA¥S
HeLa AXo] digt SHAE F494 2945 ved Ao
2, Fig. 1¢] HepG2 M X0l did AAX F29A axn
o ¥R 2 A4 248 Yt &, P BE AR
TE 20 pg/mLE #H7ME W MCMEEYA 82.19%%
ol £ dAXE FA4 a7E Yehied, 40 pg/
mLE #7}8€ ¥ MCMEE$ MCMEA® o|v] 242} 97.
92, 78.26% 2 =& AX 224 5795 BJ

QA ket ¥ MCF-79) thd GAE F494 &
7+ Fig. 35 229, MCMEEdYA o}F & UdAE o
A a3E B3ev Fig. 29 Helad 3%} vt}
Z A2 FE 20 pg/mLE A7HE o 72.95%9] £ 9
A ZHE BYoH, AL T EHoZ PAX F2Y
A &Z37 Bt MCMEAS] A$dME 80 pg/mLE
H7130& o 84.42%9) ¥ YAXE FAA Axr}t et
gt} Fig. 4= 709 AAAE el 2|89 2} Y&

4
4
—e—MCMH
@ 3 = MCMEE
£ —a—MCMEA
2z —re—MCMB
2 —m—MCMA
o 2
©
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Fig. 5. Effect of the partition layers of Momordica carantia L. on the
induction of quinone reductase on HepG2 cells.

AEZAJQA aHE Yepd 1go)n, tl2Foz A3t
BANEY A 7t AN E BYEY AEAE &29E ofF
st

&, o9 Lrd FZlA AP AMR3 35 A
X3 B% ethylether #83< MCMEEA 7} &2
GAE FA94) 25 YR, 1 RO 2 ehtylace-
tate £832< MCMEAA & 35 Yt

4. Quinone reductase & 24 21

2 Ao AHRE quinone reductase (QR)+ phase
I #E35 84 F9 shiz EQdo] It LeEd T
o3 DNASLY] 432h8-& Agshs E40g”

GHE FAAA Ao ARRE 3% FAXE F /Y3t
Al quinone reductase® 7143 YT HepG2 AEFE
L3l ofF BEES o83l QRIE E4& SAT
A= Fig. 59 2t HepG2 A ESoll th3t gof] £8
4 oF 58S 20, 30, 40 2 50 pg/mlA 73S o
hexane 839 MCMHA F9Ao2 QR #% 84
o] A Yehton, AME FAAA AHNA =A e
W& MCMEES MCMEA $dlXe 1 37} v|eksly
. 53] MCMH®| B¢, &9 TS 1.002 3to ¥
W3 QR FEEA A3, 20, 30, 40 L 50 pg/mLel A7t
FZoA 242} 3.14, 3.25, 3.55 2 3.628 Fk EFH
oI5 2 QR R 40| vEhdr).

oj4te] AxzjolA qtelt 7] HEZ AMEEHE QR
= 84 39+ dF AR F 53], v 1/ Aol
Zol8)¥ hexane 8% quinone reductase®] inducer

7F EAqst Qea Az
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FHoA g L SEAEZ AMEEI Qv 95 (Mo-
mordica charantia 1) o|&3ld & E¥3 ¥ 3,
T 2 gt a3E ARt 59 MCMAS S A
93t BE FollM S BYov 53|, Suphylococcus
aureus®] MCMEEZA 78 & F784& JEiNA
o} Agel ARS-e 2t ol dig o F B EY GAE F4
A &3E MTT assay= 2E¢ A3}, 359 AA Al
¥ HepG2. HeLa ¥ MCF-T9|A4 25 <59 ethyleth-
er #8290 MCMEE$® ethylacetate #3839 MCMEA
SolA olF =& UME FAYA BIHE JeERAATH
HepG2A|EE o] &3l <ot QR = B4 53T
A7, g Z83ol vjsf vl54 89132 hexane £8F
MCMHA o 2 QR #55 @AANIIE A= v}
Epyict.

B Ay A, qFoe AF HET AR At
T4l BolH, ghiet ANE HI|YE FHE F4 A &
3= ethyletherd MCMEE¥ ethylacetated MCMEA%
oA Y58 aL, v]5A £915<l hexane 8 5ole o
A8 ovhsl= quinone reductase inducer? & A
o2 AlgEH, Yoyt BAAQ AN A+ 28 F
o] A& o]Folxjof & R o2 AlnHT
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