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Abstract - Momordica charantia L. is a valuable food and medicinal plant of the gourd family (Cucurbitaceae) that is
cultivated in tropical and subtropical regions of the world. Physicochemical properties of M. charantia based on cultivars,
parts and growing stage were investigated. Crude protein contents of leaf were 27.5%, 26.9%, and 23.6% in native leaf
(NL), cv. Erabu leaf (EL), and cv. Dragon leaf (DL), respectively. In particular, the crude protein content was the highest in
leaves. The crude fat content was in the order of developmental stage 1 of cv. Erabu fruit (EF1) and developmental stage 1
of native fruit (NF1) with values of 4.0%, and 3.9%, respectively. There was also high amount of crude fiber in stem of all
three cultivars. The crude ash content was in the order of cv. Erabu leaf, cv. Dragon leaf, and developmental stage 3 of native
fruit (NF3) with values of 23.2%, 17.4%, and 13.6%, respectively. The major minerals found in M. charantia were K, Ca,
and Mg. The potassium contents of developmental stage 3 of native fruit (NF3), developmental stage 3 of cv. Dragon fruit
(DF3), cv. Dragon stem (DS), and developmental stage 2 of native fruit (NF2) were 498.37, 339.21, 314.30, and 307.34 mg
/100g, respectively, while the calcium contents were decreased of EL, DL, and NL with values of 513.45, 371.69, and
209.43 mg/100g, respectively. The calcium content was higher in leaves and stems than fruits. On the otherhand, the highest
magnesium content was measured in EL (69.92 mg/100g). The highest contents of chlorophyll a, chlorophyll b, and total
chlorophyll were found in NL (442.9 mg/100g dw), EL (759.6 mg/100g dw), and EL (1164.9 mg/100g dw), respectively. The
vitamin C contents from developmental stage 2 of cv. Erabu fruit (EF2), NF3, developmental stage 3 of cv. Erabu on fruit
(EF3), and NF2 were found with values of 2849.9, 2330.5, 1985.1, and 1844.5 mg/kg, respectively, and found to be higher
in Korean cultivar and Erabu fruit than in Dragon. The charantin contents of leaf were higher than the fruit found to be
547.71, 506.04 and 395.62 pg/g dw in DL, EL and EF2, respectively. According to the results, mineral contents, total
chlorophyll and charantin contents of M. charantia were higher in the leaves (EL and DL) than the fruits. And, vitamin C
content was the highest in the fruit (EF2 and EF3). Therefore, much more research needs to be undertaken to use of the leaves
as well as fruits. The data showed that M. charantia can be considered a good source of nutrient for application in food system.

Key words - Charantin, Mineral content, Momordica charantia, Total chlorophyll, Vitamin C

AL okgo 2 o g¥lo} 91 53] nEd, 7, Tewlol,

Tk, QU gejojAjof b 2 TPl HEA 0%

Ao

o
e

Print ISSN 1226-3591
Online ISSN 2287-8203

AF(Momordica charantia 1.)= oo}, o}Ze]7}, oln}&
ae)a AEniete] ool A Aleke PeA vk AER

*1 242} hosun83@korea.kr
Tel. +82-63-238-4851

okg o 7 ALE-E o] $FTH Grover and Yadav, 2004). Aol wh
2} dujjo] Foky} ko) 7)1} bitter gourd, bitter melon,
balsam—apple, balsam—birne, balsam pear, balsamo, African

cucumber, wild cucumber, karela, kakara, carilla gourd,

© & g3]H 9 A (DAL E 8B Aol 9o, o]o] Tk A HAE T

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



chinli—chih 502 &&= o7 GulE F2au E29 =, o7
Z7|& A= o] &=t F& oAJopA| el A AFo|ut A AR
= o]g5}aL )tk Basch er al, 2003).

o] o] AulE 33 KE 9= f‘z} i, %L%ﬂl, ZAAHA,
xga ;q] i/ﬂ Ejjrxqo]u:] HE 2d /\}, , mg}a
o}, o]d, B= g )% & AA & 7 AR 9} =25
AR AL UK Subratty ef al, 2005). L Fo| A% e uetE
SEZHgE ofrlo}, ofxze 7}, pelotr 2|7k A Ao A F& G|

22407 ot ALg o] gt OlL AEQlEdos
A7 charantin®l] &3t 5 0F i witro, 3= 18 B
A AR Fote] P a3k 9ol B o%xﬂ om £ v
37} A% ATHEl—Batran er al, 2006; Basch et al, 2003;
Jesada et al, 2007). B3t o 9] o] 2, &g 2 A
o] Ag-8 A2 E E23 30—kD vl E ol MAP-300] 2]3
Ao % 84 o (Lee—Huang er al, 1995), ©] 2|0l = &<k,
FHIV, A, REA|, FRSA|, Fikst g3F BaE
(Boo et al, 2012; Grover and Yadav, 2004; Wu and Ng,
2007).

o5} gto] Thapah o] gl Ao deldl ofF = AT &

wdep7} 71l wet 7] 5w} ol S i ol dTiRkE
2 FER7) A A st kel 3 .
AAell= 2 A5 Xé%ﬂr 78“# ?% 104% 0= A=
L glow] Arke ol
At = %HHQL ‘D} 1311% %HHHQ
ekl 9 EFo] tit o2 f-elutet %H"/H
Wgo=nt A=A P& 1ol e OE?Z}E
Aol whebA 1 A e uetell A AAsta
TR A ERTe e o, €71, 49l T%%‘ a2
S SANE ofskeby SAE 534‘3}04 Hl A U*S’if‘i A
HF o2 7154 7Rl
ol B 7)Aol sk AAE S H?’i 71z
staat AAskglc,

o
B AN N
it

Fll‘
2
=

x0 1 ON r1r
ol

Table 1. Characteristics of used material for physicochemical properties of Momordica charantia L.

Cultivar Groups” Part Characteristics
NF1 fruit ~1 week post flowering, lengths of 6-8 cm
' NF2 fruit ~2 weeks post flowering, lengths of 8-11 cm
I(\Iéz:; NF3 fruit ~3 -4 weeks post flowering, lengths of 11-15 cm
NL leaf 8-10 cm
NS stem over 10 node
EF1 fruit ~1 week post flowering, lengths of 5-10 cm
EF2 fruit ~2 weeks post flowering, lengths of 11-15 cm
](E;:I?L)l EF3 fruit ~3 -4 weeks post flowering, lengths over 16 cm
EL leaf 10-12 cm
ES stem over 10 node
DF1 fruit ~1 week post flowering, lengths of 5-10 cm
DF2 fruit ~2 weeks post flowering, lengths of 11-15 cm
I?;Zif))n DF3 fruit ~3 -4 weeks post flowering, lengths over 16 cm
DL leaf 10-12 cm
DS stem over 10 node

"NF1, developmental stage 1 of native fruit; NF2, developmental stage 2 of native fruit; NF3, developmental stage 3 of native fruit;
NL, native leaf; NS, native stem; EF1, developmental stage 1 of cv. Erabu fruit; EF2, developmental stage 2 of cv. Erabu fruit; EF3,
developmental stage 3 of cv. Erabu fruit; EL, cv. Erabu leaf; ES, cv. Erabu stem; DF1, developmental stage 1 of cv. Dragon fruit;
DF2, developmental stage 2 of cv. Dragon fruit; DF3, developmental stage 3 of cv. Dragon fruit; DL, cv. Dragon leaf; DS, cv. Dragon stem.
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Table 2. Proximate composition of Momordica charantia L.

Crude Crude Crude Crude

Groups’ protein (%) fat (%)  fiber (%)  ash (%)
NF1 107¢  39a  151ab  74d
NE2 78 f 24c  160a  90c¢
NF3 54¢ 1.5¢ 145¢ 13.6a
EF1 197a  40a  145¢ 60e
EF2 157¢  24c  154ab  72d
EF3 104e  30b  146¢ 8.6¢

DF1 16.9b 24c¢ 13.3d 88¢c
DF2 152d 1.8 de 15.4 ab 10.0b
DF3 15.1d 2.0cd 158a 10.8b
NL 275a 14b 6.6b 12.8¢c

EL 269b 1.7b 7.8a 232a
DL 23.6¢ 3.6a 6.2b 1740
NS 119a 0.8¢c 383a 9.2b
ES 84c 21b 392a 102b
DS 10.2b 28a 395a 12.0a

“Groups are the same in the Table 1.
"Duncan’s multiple range test at 5% level.
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Table 3. Mineral contents of Momordica charantia L.

(Unit: mg/100g)

Groups” Ca K Mg Na Zn Cu Fe Mn
NF1 29.79" 229.17 27.55 13.73 0.75 0.14 0.52 0.16
NEF2 27.89 307.34 22.77 14.45 0.66 0.12 0.37 0.12
NEF3 28.86 498.37 23.27 22.74 0.59 0.13 0.43 0.11
EF1 18.27 192.80 30.09 13.45 0.64 0.16 0.58 0.17
EF2 19.08 208.73 27.02 13.42 0.61 0.13 0.66 0.15
EF3 21.35 237.29 26.80 15.39 0.63 0.17 0.50 0.15
DF1 20.79 268.54 23.49 14.07 0.73 0.20 0.59 0.27
DF2 20.73 255.26 20.10 23.71 0.74 0.24 0.59 0.31
DF3 24.76 339.21 19.09 16.02 0.85 0.16 0.53 0.54
NL 209.43 223.53 37.29 10.75 0.79 0.21 1.34 0.22
EL 513.45 239.18 69.92 13.65 1.21 4.44 6.54 1.05
DL 371.69 266.85 29.96 12.21 1.15 0.37 2.39 1.49
NS 83.68 260.76 16.39 14.96 0.92 0.12 0.53 0.11
ES 57.84 287.32 23.95 15.45 0.69 0.16 1.00 0.33
DS 68.08 314.30 19.06 16.06 1.65 0.19 0.86 0.92

“Groups are the same in the Table 1.
*Values are mean of triplicates.
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Table 4. Chlorophyll contents of Momordica charantia L.
(Unit: mg/100g dw)

Groups® Chlorophyll a Chlorophyll b Chlzroézlhyu
NFI 116 ¢ 407 g 1523 g
NF2 68.3 h 28 h 91.1 h
NF3 220 i 77 i 297 i
EFI 3329 ¢ 1743 a 507.1 b
EF2 3849 a 1686 b 5535 a
EF3 3475 b 1546 ¢ 5020 ¢
DFI 1729 d 743 d 2472 d
DF2 1595 ¢ 67.1 ¢ 226.7 e
DF3 1135 S14 f 164.9 £
NL 4429 a 2406 ¢ 6835 ¢
EL 4053 b 759.6 a 1164.9 a
DL 4056 b 7004 b 1106.0 b
NS 96.6 ¢ 408 ¢ 1374 ¢
ES 2734 a 1086 a 3819 a
DS 2055 b 83.5 b 289.0 b

“Groups are the same in the Table 1.
"Duncan’s multiple range test at 5% level.
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Fig. 1. Hunter color values of Momordica charantia L.

L, lightness; a, redness; b, yellowness; AE, vV AL+ Ad®+ A, total color difference.
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Fig. 2. Total vitamin C and charantin contents of Momordica charantia L.
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AZEH AYES ddst= o] Emdes gl a4=
214491 ek A= AN GAEC] FAsE = UEE
n| & o] 258 2 -3 HFeri and Ames, 1991). 18] 31 A2

O] Abstag o A thyHaaE st A ake] AbshA &g B s
HIERI Aka fE)7]18 afdoR AAshs 465 gttt
(Jakeman et al, 1993).
Fig. 2= o1579] RIERI C & epd Ao =2 dufje] 4
EF2 2849.9 mg/kg, NF3 2330.5 mg/kg, EF3 1985.1 mg/kg :Lr‘ﬂ
31 NF2 1844.5 mg/kg =02 ghego] 9kar, 53] Ale)E o
2Hol] ol g o] ARATE. HEdt AeF- Aull7F ARl wt
2 HIER C §Ho] S718l5l ot st Fhaehs 4 3s v
EM%O*E} Pitchaon ef al, (2008)°] X.aL3k Efoo| A A uH o
Hull] HIER C g 4606.0 mg/kegoll HISHA A& ol A,
Chanwitheesuk et a/. (2005)¢] B8k 138.0 mg/kg B} &
] ol o] Hlep C 8Fake 2~168)7} B9k). 3 oo =
#3204 755.7 mg/kg, 71 ol ol A 478.7 mgkg o= 3t
2Fo] t=qkom ol 9lo] 397.4~1275.1 pg/g dwe] HIEHICS
@%sm 9l&-0] B31(Zhang et al., 2009) %o} Grj But ol

g} Qe o] grgete] tist 747} Fasirar A7
Charantin ¥

ofFe] F59, K99 charantin 35 1413 A3+ Fig.
29} 2t} AjEE Guje] 79 28.25~59.78 ug/g dw, e
116.87~395.62 prg/g dw 18] 3L =#|3 42.28~85.31 pg/g dw
7F sHrElo] 9laL, EF2ell 395.62 ug/g dwz 7Hg B
charantin®] 3o ATk A FoI} =l v]3) o2t

B.0] ko] =7 vhehom Ao A4S dujzh AR el v
o} 7h e AES o) ZF 2 | 23} S charantin S-S

Jﬁﬂi?ﬂor = A7)l thgk 371 9159 ATaL A

Z}E ), Begh 31} | @ E=2o)] W2 charantin 3=k 2Fo]7}t
0101"1 e Fol| vlste] A FF, 1 FolAE peacock
711.6 pg/g dw, nikko 563.8 pg/g dw= L&) Z<l Trident
3570l el 27} 23,8192} 189l €] ghako] 3karo] Halk %]
H(Kim et al, 2013).

kA H-epd 2 B DL 547.71, EL 506.04 712]a1 NL 173
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Al-Barak (2011)+= o5 Gullol] v]3)| ol A] charantin gHo]
=okom HAH FE20 5, Arle] 4 50% ollghe, FE2E
70.24°C, pH 5.4 4 607\]{} FZ35 uf 55.27 mg/g dw, 1<
Aol = 70% ek, 5% 80.34°C, pH 5.49014 70A]7F
T%é}oﬂ S 144.58 mg/g dw2 &gl Artar sl
o] glycosides, saponins, alkaloids, fixed oils, triter—
penes, proteins 2 steroid & X313k AYESHH o 7 SHAjo]
oft =AEE o]FoiA] glom AEA|e] BE F-9lo
o] 91tH(Grover and Yadav, 2004; Raman and Lau, 1996; Ali
et al, 1993). 53] oJ5:9] ddAs} 3hgh= insulin—like
peptide®] charantin®. 24 steroidal saponin®] ﬁ}f‘m
sitosteryl glucoside®} stigmasteryl glucoside® ©]514] <}
CH(Raman and Lau, 1996; Ali et al, 1993). Charantin 3F ¥-2}
= aglicon 3= steroidal T2 2 7415 9] 9l 2 chloroform
7 dichloromethan} 22 H|=5/3 -§-mfjell 2 =547t charantin
F2o]) B9 glucosidet ethanol©| Y methanol ¥ 28 =
d guflo] & 50u 2 charantin®] wE]E 34T soxhlet
FAE ol8slal olF &ulE EFste] ARgsolof gt
Jesada et al. (2007) PLE (pressed liquid extraction) B2
o83} charanting #2815 o]u] -ull= dichloromethan
3} water Rt} aceton} ethanol®] #2490l % a3}4o)a
= 8-89| soxlet FAE AREGS wjH T} F2A17F 3,754, &
mjZznEk seje) ZAgap dukal &1ick. Parichat and
Artiwan (2009)& FZ 80l whet 35 8o thE A veht
=4 subcritical water extractlon«] 79 phenolic compound
7} 46.16 mg/ggf—; 1 o] 7 kAl methanol &2 1.61
mg/g, soxhlet F&& 1.77 ng/g <=0 & FEH ujg} dojxl
Shot=0] tnt op e} aibsl A Afo) 7} Q55
Ls}oﬂ‘jr JRR AFE °] ato] fradwe] &4o] il
B} Qbdstal HE Al HHHE o8-8k A 2719 gio]
ey olE Higow °4-r«] F, TR o
charanting HAsHAl Eelsto] ddxdS 913 7
& &8sl Alo] F5 A o0% Almdt

-~

Q]

AF(Momordica charantia L) 2, o} AellA] )
WAL 9l wkae] 83 AHE R oFe]Akgo] Hojd AlEo]
o} o o] 5, el el oL Avo] AP o] glehy
TS BARE A vt 2o 2 S NL 27.5%, EL

oFnle] A%l m F9lo] mE olajs 54

26.9%, DL 23.6%= E3] ¢lol] 714 o] 3] o] 1131 %4

HRO-FF1 4.0%, NF1 3.9% 5.2 Guj7} Ad3to) whe} 7h48}
= A% HERITE 242 Al 55 27 =710l Bol 3
wo] l U% %382 FLL 23.2%, DL 17.4%, NF3 13.6% <=©]
Ak T8 F7IA S K, Ca 2 Mg 2 53] K& NF3 498.37,
DF3 339.21, DS 314.30 2] 2L NF2 307.34 mg/100g <=°] 31tk
Ca®] 3F2 EL 513.45, DL 371.69, NL 209.43 mg/100g <= 0. %
e} o3t Z7]ol Wol Shirw o] Ao, Mg ELeA
69.92 mg/100go.= 1 sko] 71 &kt Oﬂii av™ NL
44.29 mg/kg, =2 b= EL 75.96 mg/kg L)L
& EL 116.49 mg/kg 2= 7P A VrElSiTE &HA HIER C
ShkS EF2 2849.9, NF3 2330.5 EF3 1985.1 ~L2]aL NF2
1844.5 mg/kg 5201131, Tl Wrh= A ol glo] Huj
of] o] 5o ATt charantin®] EEEE Arj R i Qo
A Y #=A JeRskom 1 gk DL 547.71, EL 506.04, EF2
395.62 pg/g = 0= 1o FHrE|o] USITh o) o] AR Kol
TV, FEEEY B AR gk dufjr 9)(EL, DL)
ol A, HlER] C gk éHH(EFZ NF2)ell A ghi-aFo] ket
uphA] 5= SEe GYIEY] Tadoz eko s YU
I HjER ghko] F-gk Al Al ofu)} oo ek AR
H 2Ae] Yo 3k Zlo 2 Alg
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