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ABSTRACT : This study was carried out in order to determine the biological activities such as antioxidant activities in nine
cultivars of Momordica charantia L. (Korea, China, Japan and Philippine native cultivars). Their antioxidant activities were
measured using DPPH free radical scavenging, ABTS cation radical scavenging, and Nitrite scavenging ability. The highest
total polyphenol content (16.82 yg/mf) measured in the native Korea cultivar, and this value was 4.0 zg/m{ higher than that
of the ‘Verde Beuhas’ cultivar (12.82 zg/ml). The ‘Peacock’ cultivar had the highest total flavonoid amount which was 4.38
vg/ml. The free radical scavenging activity using DPPH method was the highest in the native China cultivar (RCs, = 102.6
ug/ml). ABTS cation radical scavenging activity according to cultivars was significantly higher in ‘Peacock’. Nitrite scaveng-
ing ability showed the most remarkable effect at the pH 1.2, exhibited to 81.5~86.9% by addition of ethanol extract 1 mg/mé
from Momordica charantia L. These results suggest that Momordica charantia L. had the potent biological activities, and that
their activities exhibited differently depending on cultivars.
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M o FE WEd AR 4o FE RO E o§Ho fou
83 AL EYol e B3k dAle Ao FHolwy] e
oS (Momordica charantia L= ©FAo}, opulsE, Folxx 2 Eo|7|%= st} (Park et al., 2007).

g7ket 7hE XA Gojollr Mlshs 194 W24 Bt FH2 oAFe] gt AelE Tes veille Sl B
ANER, e A AAFRE 754 Aa 2 RES 98| Ha =, o] F AE AEd (vegetable insulin) 7FHE
A= ATt (Grover et al., 2004). £3] FHolro} x| (charantiny® F=H-S 7H SxpEe] dd7tste] a3t A=

oAM= AF7) FFY, oflS, 5, FHEL, BF, g9, ¢ oz dy] d#A ATt (Konishi er al, 2004; Vikrant et
BAEA, 283 G Tl a3t e Fe® d4EA gEl  dl, 2001). ©] AE d&de FEO A& ¥|S FRE
o] &5 o)A L Uy TH(Pakash er al, 2002; Srivastava et al., THE AR HaE glom dhuto]ye} 3gde] &
1988; Virdi et al, 2003). =3+ o= BIER] C, HEF] A 37} e AR in vitro’'dolA B Ago] A3E T Utk
o} 3 5& o sl e (Grover ef al., 2004), ¥ (Basch ef al, 2003). B3t oJF=2] dujje} FAlox Ee|F o]
BoME AFE o]&3 75 A9t 28, A7ITA AFEE Z 30-kDa @Al ‘MAP30E ulolg|2 ade} QM ES
o] JhEle] AlFEoIA 3 Q. Zeu SEUetlE dE 938k natural killer AIES AN O ZA A E F2]
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S AIskE 2 e Ao F=FHIA Ut (Lee-Huang,
1995; Park et al, 2007). = MAP30 ©@=j & o] Pp-
glycoprotein®] 48 AA|sh= tHAUAE a3} & A
07 ZAEREE, P-glycoproteine 3| Ee] Mz &
Ash gl WS dorle wehiids dHA Uk
(Konishi et al, 2004). 5= o FFEL Escherichia coli,
Salmonella paratyphi, Shigella dysenterae$}  Streptomyces
griseus SO OIS g ol &S 7HXA lon
(Omoregbe et al., 1996), A3 Mycobacterium tuberculosis
o AL AN T (Frame et al, 1998) TH¥sH +38°]
o} npolz| 2o tigh A W A B9 Holal At
2 Age fEivEtelA AplE e AEE 48, F
= HIEE FHotrol SANAM de] ApiEY e F5
T 9ETE Asl, oF B FEYUE B TEE
ol =3} DPPH free radical 2744, ABTS %o|&
(ABTS - ") 2ASEE &3 itst S, obdiled &A%
< AR &, 7t F5E AEA8E vl EAFEoEH
T 07 715 AF B AASA N 7EsAdel ths
71ZARE AFslaL, 2 o84S FHAIZIAAL St

2 Adol AR oF HHY FEE AxRe 4 1xT
A& 30 gl 80% olekE 600 ml S 715} 40C 3o
A 6~

1ZF 28] WHE FE9 v B SR A
A1 sAAZsl] YeRdshas & v F &
ghieol= b, tstaAd A4 SOl ARSIt

= Zgds &%S Folin-Denis® (Folin and Denis,
1915y -83te] SHSIALE ke FE2E 1mgg 95% o
BHS 1 mlol] £38A17]3L Folin-Ciocalteau 1 méE H7}sle] 27
C &z 80t S8 A= 43 & NaCO; 2314
o I mlE 7lsle] TFEE Aol 14]7F et R s
™ UV/VIS spectrophotometer (Cary 500, Varian, USA)E
ARSI 725 nmoll M SS3=E E43I3T) ©] W], tannic acid
g ol&% FFEHHNS HAFTFE7E 0, 1225, 25, 50, 100
gl o] HEE ZAsle] 725 m oA FBEE ZAste] 7+
g3siet.

2. & &Y= a2 54
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3. & B0l 2 =3

F PR IolE 2 oEE FEE 1mgS 95% ol
< 1mlol] 83IA17]3L diethyleneglycol 2 mé, IN-NaOH 0.02
mE 718 o 37C &d25FdA 117 B9k WAE
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420 mojlA FFEE 73T Ruting o83 3744
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M FEEE ST
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4. DPPH free radical 2H& =A

7t 5 oeke FEES Choi 59 W (2003)0 <&k
FaAgel e o8 ditslEAds ST oY v
o] AEE oeke (or DMSO) Sl &af3ke], 900 s« <]
DPPH &Y (100 m 3} 7} A|F 100 14 S EFFate] wwtslsd
th o] EF AEE bAoA 3087F WHAIZl & 517 im o]
A FREE ST AT 7 AES 33 Nk
atod Hrs W okt dish 8w A A=E U
o 2lell eJste] Akt

An=(Ag—A)/ Ay * 100

An : DPPH radical 27159l th3t aaksl 84 (%)

Ag: ANFE7F H7HEA] 952 DPPH 919 3%

A: BRS8N0 DPPHY} A 8¢ ¥kS T3 %
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5. ABTS LO0[2(ABTS - *) 2HSd A

ABTS (2,2'-azinbis-(3-ethyl-benzothiazoline-6-sulfonic acid)
9} potassium persulfates E3ate] o] FH ABTS - 7}
AAREE FEES PSHEAS wkEsle] golo] AAH
omx 570 FFAo] ST o]o] FREE Fgsl] &
Ak}l 58S 4T 4 Utk 7.4mM ABTS £43 2.6 mM
3 EAE (potassium persulphate)yS E&sl] Aol <F
15/ 7F HESAIZ]L 3 414 mm oA 357} 1.57F e 34
sttt 343 o 3mlel| 7t FEEE ZAG AIZ 150 4L
£ 3718k vortex mixerZ 1027F Sl A2 90E7+
W23 U2 414 nmoll A =5 2433t 3R, ascorbic
acidE A|F9} 2L TEE ZA|s] FUg
E ST EN v Fol2 27152 RAEAC
(relative ascorbic acid equivalent antioxidant capacity)Z U
ERZOH, o]& ascorbic acidd] 2A%5ES 1.0000.E 3192
1 Y FE AlEe] ABTS Yol 2455 Ueplis 2o
2 o 22 Aol oal Akt

Caa AAs
AAaa X Cs
AAaa : ascorbic acidE B wle §3=9] W3}
Caa : ascorbic acid®] 5%
AAs: A EE BUS o] F3%0] wist

Cs: AN89 5=

oz F=

RAEAC =

6. OFRIAIG! 27RS 5X

A& FEEC oR &7128-9] 542 1 mM NaNO;
20 ol A8 FZ9 4049 0.1N HCl (pH 12) &
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0.2M citrate buffer (pH 4.2) == 02M citrate buffer (pH
6.0y 140 /e AFE3L] RIS 200 (U2 LT} o] Hkg-ol
S 37C F&FxoA 117 vgAIZl & 2% acetic acid
1000 1€, Griess Al%F (30% acetic acid® ZA|S 1%
sulfanilic acid®} 1% naphthylamineS- 1:1 H]&2 T3 7,
ARGZ el AL 80 0 E Tete] & EFAIA Ble A
oA 1587 HEAIZL B 520 oA FREE S5 31
ofefje} Zro] opdAd 2GS TRt
N(%)=[1-(A-C)/B] x 100
N : nitrite scavenging ability
mM NaNO, added sample after

A :absorbance of 1

standing for 1 hour
B : absorbance of 1 mM NaNO,
C : absorbance of control

7. SAR]

A A= mean + SDE VFERAOH, 7t 2871 EAA Y
+ Duncan's multiple range testE ©]-83}Ath (Lowry et
al, 1951).

&1

p =)

o

1. & Su= 2t & FiB0|lc e

AT T dEE FEE F b §9H F &
grol= gHks FALS Axk= Table 19] YERITLH & Zg
HE e A= AQUE 1682 ugml, E EZ ‘Peacock’
2 Nikko7} ZFzF 16.39 gg/ml 2 15.50 pg/ml 2 B4 =
2 SRS YeEplon, vhH dE EF ‘Dragon’d} X
£ “Verde Beuhas2 ZV7F 13.20 pg/ml 2} 12.82 pg/mb 2 7
oz Fe e Bt =, A FF ‘Verde
Beuhas& A=K 9%F & 7P @& TS Ho 7P
2 TS vER g A Bl 739 4.0 g/l &
S AolE VERIT B F o= FEs B, o

%

ol

N

Tllok

S X

0

B ZZE ‘Peacock’ 4.38 pgml, = AWF 4.16 pg/ml, dE
FE ‘Nikko’ 3.85ugml o2 Jepgon, & FF
‘Erabw’e2} ¥ E= “Sta Monica’s= ZH7} 2.39 pg/ml 9}
247 pgmlZ o)A oz re ke win) o) o] A3, o
F 7 FE el F EeEed £ EuhEeols el i
zte|7h AR e, 53] = AEH dE Fol A F
ol vl iAo R =& AoR IRIFUE AEA W] 7
EIRHES 22F AR A 3L N 5 TR Aeg
A4S Yelli 53] giksl 842 disy slehEe] 2gshe
Ao® WYY Ut} (Lee, 2007; Salah er al., 1995). o]}
7o) dE FE Tt eitsl EA7ke] gaagel it
B AFAFHEAdA & F Ad%°] (Choi et al, 2003;
Velioglu et al., 1998; Wang et al., 1998) A&7} Ay
UE HE SIRHES TS AR EA A Ef
Eo] sl A8 gAshe ARl AE E e A
o7 Alggt

H
0

H FEZQ #ANKEB0s

oM 7zt FFH oF FE2° thek DPPH radical
=43t A3= Table 29 YeRHACE DPPHE
50% SLA7Iel Bad 4 F5E FEE] FEE RCy
ez yehliglen, tix72 ARgE ozl BHTS Vit C=
747} 95.6 pg/ml, 98.9 pg/mlOE ZAVEIL) O7lA] oF TE
T S AEEe] 1026 gl 08 7P #2495 UERl
Fom, AR Z=E Peacock’, ‘Nikko’¢} ‘Erabw’ 5% 71z}
107.3 pg/md, 108.5 g/ml, 109.8 pg/ml 522 JER} Hlw3
e 2SS Bt 3 3 Al ol FEEhe o
2 gAY ey F5 visiMe AtiE R w2 kst
#9870 Ze® Jeptt). 58] Y E% Dragon'd 2
¥ % ‘Sta Monica’= A 5 5 7P 92 A4S
el F50l et aksAdel Afel7t s IR
ATt FEAAFA TS AWM AH, A} Aes)
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Table 1. Yields, total polyphenol and total flavonoid content from ethanol extracts of Momordica charantia L. according to cultivars.

Cultivar Yields (%) Total polyphenol (1g/me) Total flavonoid (ug/me)
Native (Kor.) 21.49+0.01° 16.82+0.56 4.16+0.33
Native (Chi.) 24.16+0.34" 14.93+0.39% 3.27+0.69“
Peacock (Jap..) 23.02+0.21¢ 16.39+0.72% 4.38+0.37°
Nikko (Jap.) 22.93+0.56¢ 15.50+0.43% 3.85+0.16
Dragon (Jap.) 23.90+0.12% 13.20+0.49° 2.93+0.51%
Erabu (Jap.) 21.08+0.09° 15.12+0.83 2.39+0.29°
Verde Beuhas (Phi.) 27.92+0.45% 12.82+0.41° 2.99+0.52¢%

Sta Monica (Phi.) 23.50+0.23 14.40+0.38° 2.47+0.43°
Starita Strain L. (Phi.) 27.76+0.48" 14.28+0.21¢ 3.50+0.11<

*Fach value is expressed as mean=SD of triplicate determinations. Values followed by the same letter are not significantly different (P < 0.05).
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Table 2. DPPH radical scavenging activity of Momordica charantia
L. accordimg to cultivars.

DPPH radical scavenging activity

Cultivar RCso' (ug/mL)
Native (Kor.) 110.6+0.61¢
Native (Chi.) 102.6+0.088%
Peacock (Jap..) 107.3+0.43f
Nikko (Jap.) 108.5+0.69°¢
Dragon (Jap.) 132.4+0.92°
Erabu (Jap.) 109.8+0.54¢
Verde Beuhas (Phi.) 119.3+0.66°
Sta Monica (Phi.) 130.2+0.28"
Starita Strain L. (Phi.) 118.9+0.43¢
Vitamin C 98.8+0.02"
BHT 95.6+0.49

Each value is expressed as mean=SD of triplicate determinations.
Values followed by the same letter are not significantly different
(P < 0.05).

*Extract concentrations, which show 50% DPPH radical scavenging
activity, were determined by interpolation.

S AAANTE Ao d#A oH (Blois, 1954; Joung, e
al., 2007), &8 4] F8 aglo] ¥ &NAE A
Aske Sashl e A7} WA Bs) BT ok
uoz ElE B FASA el JRA7 3
= Zog gy ¢duiA dedl, & AFAME olst Ekt
FAHE AE S ol HE SE PPl ks A
2b FoT TS =4 Yepdtles o8 tE AEES A7E
Folx U X 3= A o] th(Matkowski & Piotrowska, 2006;
Jung et al, 2007; Lee et al., 2005).

3. ABTS 2H|2(ABTS - )4J1

oF T2 ek FEES /\Lg.i ascorbic acid &~7%
< 1.00002 39S o 59 %E Al FQ ] ABTS okol & 4
ATE ZABIAY (Table 3). 24+ 5 FEE9 ABTS &

Ol

BRI - ot

ol 2ABHE FEEY TR TS HEAoRE F
7tel= s BT 48 FF ‘Peacock’ FEE©] 500
rgmd FE=OA 0.121, 1000 xg/ml oA 0.157, 2000 zg/ml o]
A 042307 9FEF F ] o 2AGHS Bon
Fo2 Nikko’ FF, = AE, T AT o= Yer
Sk 222k 1000 ﬂg/mf& o]’ oy’ﬂ*i“ F35 ol ¢
Sk 2polE YERA @tk B AdoAe] oF FTH
ABTS %o|& 2AEAL BA3) QJ,} =0 IAS Hol:=
‘Peacock’, ‘Nikko’ 53} 3= AFolA & Zgvls TF
I F Eoheol= ShEE A oR =4 veRt HEsijt
oy} ZEjRco|= B ABTS %ol AASZA N a8
A= Ze® FZEJrh Lee 5 (2005y> 27HHAS] 2%
A B FEEC] ZoEE I ditst a3E vasls
=, Y 2=9] 1&, 24, H 33} FEE] T dssidE
9 BT 15.7 ugmd, 22.4 pg/ml, 32.9 pg/ml 013, 5L F
ZE9 ABTS ¥l 284> 747t 0.237, 0388, 04328
2 et nusigld. oled dvke ZadE gl &
$52 ABTS Yol 2784E &7 Yehks 2g <us
M, ol ¥ 49l Avske AAsh= AP B

u;k

N

4. ORAIY A~ BM

oF FFY olie 328 1mg/mfa£ ol EF gl
Akok pH 12, 405 6091 WSkl ok elel e
2SS AT} (Table 4). ‘ﬂ'o |89 pH 129 74
HE oF FF T2 obEAES 80% o —rEH*P"
T ATk ° T ‘Nikko” F53 = ATl 242+ 86.9%
g]_ 85.8%% 7}1} o o].sz}o:l }\74 %L/\é,‘% urE].ﬂE], pH
40014 oF 9FF FE= 2FOlM 40% olde] opditd
2723E Yebdem, pH 6.001M = thi2 24de] It
T pH Wslel T FEN F2EO) obue A48
 pH 12904 713 wgkem pHrt Skt mel 8%
Ak asrAG LR ol Aoke & UE 33

Table 3. Relative scavenging activities of ABTS - * free radical of Momordica charantia L. according to cultivars.

Scavenging activities of ABTS - * free radical (RAEAC)

Cultivar 500 pg/mb 1000 pg/mé, 1500 pg/ml, 2000 pg/ml
Native (Kor.) 0.093+0.01% 0.161x=0.02* 0.290+0.06* 0.396+0.11°
Native (Chi.) 0.119+0.03* 0.154+0.03* 0.303+0.05* 0.391+0.07°
Peacock (Jap..) 0.121+0.03 0.157+0.01¢ 0.295+0.08¢ 0.423+0.012
Nikko (Jap.) 0.108+0.01% 0.163£0.03 0.307£0.01¢ 0.414+0.06*
Dragon (Jap.) 0.087+0.01% 0.139+0.04° 0.259+0.05° 0.364+0.03
Erabu (Jap.) 0.111+0.02% 0.145+0.02* 0.282+0.06* 0.374+0.06
Verde Beuhas (Phi.) 0.103=0.02® 0.151+0.01* 0.261+0.08* 0.352+0.07°
Sta Monica (Phi.) 0.079+0.01° 0.143+0.04* 0.239+0.09* 0.368+0.07¢
Starita Strain L. (Phi.) 0.095+0.01? 0.132+0.02° 0.269+0.03° 0.350+0.09*

*Each value is expressed as mean=SD of triplicate determinations. Values followed by the same letter are not significantly different (P < 0.05).
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Table 4. Nitrite scavenging ability of Momordica charantia L. according to cultivars.
Nitrite scavenging ability (%)

Cultivars pH 1.2 pH 4.0 pH 6.0
Native (Kor.) 85.8+0.12" 47.5+0.55 0.3+0.08
Native (Chi.) 82.8+0.16% 47.3+0.06® ND*
Peacock (ap..) 83.1+0.03¢ 46.6+0.16° ND
Nikko (Jap.) 86.9+0.06° 46.9+0.13%¢ ND
Dragon (Jap.) 81.5+0.078 44.5+0.27°¢ ND
Erabu (Jap.) 82.5+0.21 45.9+0.434 0.3
Verde Beuhas (Phi.) 85.2+0.45° 46.7+0.58" ND
Sta Monica (Phi.) 82.4+0.19' 45.8+0.52¢ 0.2+0.16
Starita Strain L. (Phi.) 82.9+0.28¢ 43.1+0.13" ND

*Fach value is expressed as mean=SD of triplicate determinations. Values followed by the same letter are not significantly different (P < 0.05).

*ND = Not detected

=z ]
=

==

& (Hong er al., 2004), frAte] F-91'8 FZ%& (Shin ef al,
2005), 2 9] 2% A= AANE 222 (Lee of dl, 2000)
o] obdAd 27E°] pH 12014 7P ESive vE o
AFAEHE AP} oFdLee 27t 3;;—5—] AFek= ‘g"*
ojuf & Toll A, v”]éﬂ AR B A RE 9
3l H7HIE Wol o]&E5L UAIRE, 01313} oL AS HA
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A B2 4R nitrosamines AY/J3HAl ETh (Greenblatt,
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