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A Study on Inhibitory Activities on Carbohydrase and Anti-Inflammatory Activities
of Hot-Water and Ethanol Extracts from Immature Dried
Bitter Melon (Momordica charantia L.)

Seung-Woo Nam and Meera Kim'

Dept. of Food Science and Nutrition, Kyungpook National University, Daegu 41566, Korea

ABSTRACT

Bitter melon (Momordica charantia L.) has been used as a medicinal plant due to its biological activity. This study
investigated the inhibitory effects on carbohydrase and anti-inflammatory effects of hot-water extract (WEM) and ethanol
extract (EEM) from dried bitter melon cultivated in Korea. The inhibitory activities of EEM against a-amylase and a-glucosidase
were over 70% at 4,000 ppm. The inhibitory activities of EEM were significantly higher than those of WEM at all concentrations.
The anti-inflammatory effects were evaluated by measuring nitric oxide (NO) production in LPS-stimulated RAW264.7 cells.
EEM did not show cytotoxicity on RAW264.7 cells at the test concentrations. Moreover, the inhibitory effect on NO production
in LPS-stimulated RAW264.7 cells was significantly increased by the addition of EEM. These findings suggest that EEM has
good inhibitory effect on carbohydrase and anti-inflammatory activity and it has potential as a source of natural functional

material.
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2. A<t

A& o) A8 dimethylsulfoxide(DMSO), thiazoly blue te-
trazolium bromide(MTT), glutaraldehyde solution, N-(1-naphtyl)
ethylenediamine dihydrochloride, p-nitrophenyl-a-D-gluco-py-
ranoside, a-glucosidase(from Bacillus stearothermophilus), o
-amylase(from porcine pancreas), 3,5-dinitrosalicylic acid<
Sigma Chemical Co.(USA)SIA #4351, fetal bovine
serum(FBS), Dulbecco's modified Eagle's minimal essential
medium(DMEM/High glucose), roswell park memorial insti-
tute medium(RPMI-1640, with L-glutamin)+= Hyclone Co.(USA)
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AT 5 9 ek FEE9] g-glucosidase A3l TS
Watanabe J 5(1997)2] W< o]-&3te] A3 0.2%
bovine serum albumin¥} 0.02% NaN;2 73 100 mM
potassium phosphate buffer(pH 7.0)E 802 st} FT=E Al
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1) M= bt 3k S, SFFE AZ3F 1 pg/mL lipopolysaccharide(LPS)

RAW264.7 QAN EE A EFLYKCLB)IA Bk 5 20 uL A 2jste] 24413 Bt wj Faliet. Al ulkd 100
uro} AL8-519{Th RAW264.7 T A E= 10% FBS, 1% peni- WL Griess A1 F 100 uLE Eato] d-2ollA 108 St o

¢

cillin®] E7}E RPMI-1640 wj=|ol|A] wleFsla o, 37T, 5% SA1Z] ¥ ELISA readerg °©]8-3lo] 540 nmolA] E3=E
CO, Z73lol A Alvul sty A1-8-31ch Z7g3kaL, sodium nitrite® 7378 F4& 2Hdste] NO <
A&l Th

) A‘”;‘t AMELR =X

STEZE 5o

RAW264.7 t 214 E2] AZ&-2 Carmichael J 5(1987)] 6. SHIE4
HPH S o]-8-3ke] MTT assayS AAlste] S35 Al 27} £ A¥E 5 42 AZE-2 SPSS(version 20) program
1x10° cells/wello] E] == wjokd o2 3123k & 96 well plate < o] 831 ttest @ EAHEA(ANOVA, analysis of variance)
o 180 uL¥ ®F3led 37°C, 5% CO, incubatorol|A] 24417t = AAst] B4, 7 A85 o] frold HS2
ok wjokalgich. vkl 80 uLE A Astw, = A|82  Duncan's multlple range testE ©]-&3ato] HASAATE
100 uLA 7+ wellol] 53+ 3 48417 B2t wiFslich vl
F F THRFE AZXT S pg/mL 3-(4,5-dimethylthiazol-2-yl)- Zan o mE
2,5-dimethyl tetrazolium(MTT) &< 20 uLA S 715t 44
7+ Eok kst 5] vkl & A AsIS ). wjakelo] A AR 7} 1. EISE Bz Ko 4o
wellol] DMSO : ethanol(1:1) &< 150 pLE %713} shaking
incubatorol| 4] 307t wHFEE = ELISA readerS ©|-83}od 1) a-Glucosidase A{sff &
550 nmo|A] EFES 2 3le] A EEALS A a-Glucosidase= 427 33 M 2] Brush-Border membrane
o EAlst= E/\E’H OdR Ee ]D}E S |
Cytotoxicity(%) = FTE A9 cl5E @ERE VRS ok 48 s Ak
Az BHA7ES S35 A2 Hbre 3% kA a-glucosidase 432 A3 o}‘q 2% g Asol o
NS ALY B 0 Am 5 glew, oeiw A2E ol gele BYi 2L 2
e 5 AEHGua J et al 2006). A& AAF FE2E] o
3) Nitric Oxide(NO) M AX| &M =H glucosidase®l] et A3l G4 A= Table 17+ 2t} n]d&E

Lee SJ 5(2012)2] ¥PH<E o] &slo] AT 4 2 ofgks AdF dF 2 oS FE2EL 25 GH NBAR ALE
FZE9] nitric oxide(NO) A FS =433 th RAW264.7 Ha e HZET2 acarbose 2T} a-glucosidasedl] thEF A3
A M EZ 1x10° cells/mLe] F%== 96 well plateol] 180 uL gdo] ¥kor} a-glucosidaseo] that A& 4L 7R

A BFslo] 24417 vjokela, TEE AIEE 20 ubA A g AN e, g-glucosidase FE=7F HoFE S a-glucosidase©l]

Table 1. Inhibitory activity of water and ethanol extracts from Momordica charatia L. and acarbose on a-glucosidase

Inhibitory activity (%)

Sample" Treatment concentration (ppm)
1,000 2,000 3,000 4,000
WEM 20.57+0.17249 33.66+0.92° 42.29+0.79" 52.84+0.01°
EEM 39.04+1.04% 55.59+1.65® 66.11+1.67° 72.89+1.76%
Control (Acarbose) 96.68+0.54™* 97.23+0.56* 97.7240.234 97.85+0.28"

Y WEM : Water extract of Momordica charantia L., EEM : Ethanol extract of Momordica charantia L.

? Values are means of triplicate with standard deviation.

% Small letters (*~9) are significantly different among the different concentrations in the same sample by Duncan's multiple range test
(p<0.05).

s : Not significant.

9 Capital letters (*~) are significantly different among the different samples in the same concentration by Duncan's multiple range test

(p<0.05).
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Fig. 1. Inhibitory activity of water and ethanol extracts
from Momordica charatia L. and acarbose on a-amylase.
WEM : Water extract of Momordica charantia L., EEM : Ethanol
extract of Momordica charantia L.

Means with the different letters are significantly different by Dun-
can's multiple range test at the same concentration (p<0.05).
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No treatment
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2 A 24 2 FAF G gk AT 1003
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EEM

Fig. 2. Hydrolysis zone of a-amylase by the addition of water and ethanol extracts from Momordica charatia L. and

acarbose using agar diffusion method.

WEM : Water extract of Momordica charantia L., EEM : Ethanol extract of Momordica charantia L.
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Table 2. Inhibitory activity of water and ethanol extracts
from Momordica charatia L. and acarbose on a-amylase by
agar diffusion method

Sample” Inhibitory activity (%)
WEM 40.76+5.587"
EEM 72.35£1.91°
Control (Acarbose) 34.75+2.93

D WEM : Water extract of Momordica charantia L., EEM :
Ethanol extract of Momordica charantia L.

? Values are means of triplicate with standard deviation.

» Means with the different letters are significantly different by
Duncan's multiple range test (p<0.05).
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Fig. 3. Viability of RAW264.7 cells by treatment of water
and ethanol extracts from Momordica charantia L.
WEM : Water extract of Momordica charantia L., EEM : Ethanol
extract of Momordica charantia L..
" means significant difference between WEM and EEM by
student's #-test (p<0.001).
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Fig. 4. Nitric oxide production in LPS-stimulated RAW-
264.7 cells by the treatment of ethanol extract from Momor-
dica charantia L.

Means with the different letters are significantly different by Dun-
can's multiple range test (p<0.05).
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