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BE: [B0] WEFEEMERRATRELEE. 7 MERAREE RINAA A o %) % 1E H B 10 | 75
MER, ARHERT ETELHERAKEE, HFABZHECEREEEN T RNEMRERFSL. [FiE] XA
HFEB-BARENE BAERNLMEHLESE, BRARENE 7T HEH KRS E. EHAMNE 78 (0RAC),
RN A A E Y, KA 4-a B -2-D g A A A R E o B A AR F IR, R R AT ALK A B A vE
ZEExE. (BRI BATEBMERRARFLCEERFMLZR, B REAN (0.52—1.20) g/100g DV,
F-IHEH 0.79 g/100g DV, 7 A ¥ h 21. 65%, 7 Fb HF $IRE B FHMERA N F N3 A (Momorcharaside A)
5.32 pg-g' DW, EJLEH A (Momordicoside A) 25.42 pg-g” DW, Karaviloside XI 3.96 pg-g” DV, FNEH
F2 (Momordicoside F2) 66.95 pg-g” DW, ¥ JLE H# K (Momordicoside K) 183.70 pg-g”’ DW, (23E)-3B,7
B, 25-trihydroxycucubita-5,23-dien-19-al 40.13 pg-g”’ DW, Kuguacin N 3.87 pg-g” DW, T &M% LE R
H ORAC 54K 18 4 2 747. 76—15 584. 07 pmol Trolox-g”, F34{H 4 8 879. 48 ymol Trolox-g”, & 5 Z 4 4 34. 91%;
o~ HMEHEE ICoETIEN 1.55—4. 96 mgnl”, [E%] FRBMHERNRALTLELE. $HRAREE. AL
EHhfo-AHEERMEEAEEER. SHERE NI a-AEHEEHEMY EERAY, EXFETANEA
B EEFTHMMF. (Q3E)-3p,76,25-trihydroxycucubita-5, 23-dien-19-al & ¥ & 4 1K,

KR BN B, Ak, o-HEETEH
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Abstract: [Objective] The content and composition of saponion of 13 different M. charantia varieties as well as the
antioxidant activity and inhibitory effect of a-glucosidase were studied. [Method] Perchloric acid-vanilin-glacial method was used
to determine saponin content, while HPLC method was used to measure the contents of 7 saponin components. In addition, their
antioxidant activity was evaluated by oxygen radical absorbance capacity (ORAC). The 4-nitrophenyl-2-B-D-glucopyranoside

method was used to measure the a-glucosidase inhibitory activity and to analyze the relationship between the components and the
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corresponding activity. [Result] There is a significant difference in contents of saponin in 13 different varieties of M. charantia.The
content ranges of saponin were 0.52-1.20 g/100g DW, with an average value being 0.79 g/100g DW, and the coefficient of variability
being 21.65%. The average contents of components were as follows: momorcharaside A 5.32 pg-g” DW, momordicoside A 25.42
pgg' DW, karaviloside XI 3.96 pg-g’ DW, momordicoside F2 66.95 pg-g' DW, momordicoside K 183.70 pg-g' DW,
(23E)-3PB,7p,25-trihydroxycucubita-5,23-dien-19-al 40.13 pg-g”' DW, and kuguacin N 3.87 pg-g”' DW. ORAC values of the 13
M. charantia varieties varied from 2 747.76 to 15 584.07 pumol Trolox-g'l, the average value being 8 879.48 mol Trolox-g'l, the
coefficient of variability being 34.91% and the ICs, value of alpha glucosidase varied from 1.55 to 4.96 mg'mL™". [Conclusion]

Significant differences in the components of saponin and the antioxidant activity and the inhibitory effect on a-glucosidase of

different varieties of M. charantia were detected. Saponin is the main active basis of a-glucosidase activity in M. charantia, but not

the main antioxidant substance. (23E)-3,7,25-trihydroxycucubita-5,23-dien-19-al is the major active compound.

Key words: Momordica charantia; saponin; antioxidant; a-glucosidase
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QTIIN=9"0 FLP |\ &2V W =1k VN K7/
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HATR MRS A0 B S 2 M A s n v, R
PR S 10 R R B LT AN R [
ECECAN[R] ot Pty IO A ep S 5 s A R S L
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e i I e & dtof ™ . DT ABFITRERE ]
sk AR LA T AR g AR (K 29 AN I Bl L TR S
T, ARIEA 0.90%—2.47%, ¥MHN 1.28%, M. 2%
B GEETEETREE R W RS T
T D R 35 AN I A R R, AR R
1.17%—4.07%, RAZHSEZYMEND 1.96%, I H
() — it sy JTOR A B K TRFRL. Ah, 2
WA 2 oy BT B T o BRI
Mz s IR A S 2R S s 2=, B
SESEReE s AT B HE I, AR
Hh oy B 19 B R =G R E A 140 24 4
FRAE AT PRV PE ) A 144, B4 momordicosides Q-
R. S. T Al karaviloside XI 2512, Hraafbimit etk 7
4>, fL¥E taiwacin A taiwacin B. momordicoside K
F1 3-O-(B-D-glucopyranosyl)-24B-ethyl-5a-chalesta-7,
22,25(27)-trien-3p-ol ZE 1, LAWFFUIA ] HAR
CLAWE T3 R AN [R] i Ao JICEE 2 S A A i e
T RARA AT T A, AR D Ok T A A R
B RAEAN R A L, B DR T R AR
iV st w i Al EIUR EPSE T €28 (P
(7] R0 TN 5 e 1 DR ) 13 A it oy SIS PR e
(02 AN L 2 HSCHBRARGE T PR AH R A 1K) 7 b
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1.1 Ay

13 ANASTR] S PP IR T R4 AR R B gk
SRS T A = 5 HAEe . 2015 4F 3 H 7,
7 R RAIARCIR, IR R T R A Aol R
Ze e A 5 A I AT A D) e i R S
Ui SO I S B | N B 98 T R S = (| & B
BRI R AR R 7 1R K K i 5T B Bt
1.2 R

NS 21T Rel ARdE b I A o 25 5 AR LR e
WESTHT; Trolox. “EYCZHANER . FZE PHIEMR . o-D-Hi
255 0 T R0 Y i 2 i —o-D- PR ] 2 B 0 1 96 [
Sigma A F]; FLAR BRI N B bl
1.3 UEEF

SB-2000 JigfE A KA (HAZR G HEAL gk 2
#£) , TECAN infinite 200 FEFs{¥% (i TECAN) ,
LC1200 =30 A (a4 (35 Agilent) , EYELA K
BV TR CHAR T EAA SRS
TAISITE Jj ek bl R R MRS A R A FD
UV-2450 54T WL G EE v CH AR BEEAABRAFD .
1.4 RIEAHZE
141 FREHFNRICHE RO K0 7, 78
LA KL 2 T4, 55°C Rt ot T, T RERreaL
et 60 H . MERIFREL 50.00 g v R4 Fkh Lk
1: 10 INHEELE 80°C R HIAEEH 1 h, 4 000 t/min. 5
min 250 P85 2 IR IEE RS . VAT R
FAFI ZRARE, B CER I BB R A IR A 2 ok
R 1/5, IRATHH AT BRI 3 K5 BUKAH, FEH]
PR ORI 3 K, /KA G PR IE T REAE 3 Ik, A
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O 1« 3 AR IS 2IMIE T EAHZ 60°C L
IR IR GG R E Y, RS T 25 A 100 mL,
4CH-A7 A N,

.42 REHEEHNE WETEUNSEYE
Rgl Mbrfh, SRAFEF#-mE A B2 mL 35K
PRV, KIS FET FE, A R - iy SRV RN S AT
560 nm R ERIGAE, BRI 3 AT ARAAR
HEMH e s, SRS 100 g #)T0R T
Hil, FIRAN g/100g DW.
1.4.3 BHBEREENNT
1.4.3.1 FFUMENE & RS P RERE
A S AR BE . SRS MCT BERFEZHT, 25%

OH OoH

OH OH
OH OH

75 JIRH A Momordicoside A

WK 600 mL, 85% FHEF A 1 200 mL A1
600 mL AKX BEME o 85% HIIEZK LM F 23 T 4 43 K il 2
TECE, T R R e 25 R DAL

1.4.3.2 BAREZHE 7 TS RARERE A FR K
4l 59k 35 K A (Momorcharaside A) 95.759%-
HINET A (Momordicoside A) 97.728%. karaviloside
XI 58.086%. 7 /A2 F2 (Momordicoside F2)
86.041%. 7%/ TF K (Momordicoside KD 85.729%.
Kuguacin N 94.918%. (23E)-3B,7B,25- trihydroxycucubita-
5,23-dien-19-al 97.976%. 7 Fivbs i KIS W &l 1, 435
K P LR bR 5.5, 5.5. 3.5, 5.5, 5.5, 5.5
A7 mg T 50 mL R I E A . AIRPS

HO

0
ot
oH ©

of ©

OH OH

24 A Momordicoside A

OH

OH OH
75 &4 F2 Momordicoside F2

H
o OH
5 U2 K Momordicoside K

(23E)-3B,7p,25-trihydroxycucubita-5,23-dien-19-al

1
Fig. 1

Karaviloside XI

7 FhEA KR 54

The structures of 7 components
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VA HIEL 1. 5. 104 15 A1 20 pL % £ HPLC ik
FEST AT, AR B A i TR o % IR 1 W 5
i BOF B {E
1.4.3.3 HPLC &M Momorcharaside A.Momordicoside
A 1 karaviloside XI 4% UL P41 HT: Hishat
A LK (1—16 min, 24%; 16—20 min, 24%—45%;
20—45 min, 45%—55%; 45—60 min, 55%—80%) ;
JELPE 30°C, i 1.0 mL-min™, K009 K4 203 #1238 nm,
HEFEEH 20 pL. Momordicoside F2. Momordicoside K.
Kuguacin N F1(23E)-3B,7B,25-trihydroxy-cucubita-
5,23-dien-19-al FAH AT 347 ImBIAH R 2K (1
—50 min, 40%; 50—68 min, 40%—50%; 68—88 min,
50%—75%) ; W% 30°C, W 1.0 mL-min™, A
K203 nm, HEEEEN 20 pL. CSRIEEAL,  HbsdE i
T bR B . AL S LR g OB T
Hit, FNh pgg! DW.
1.5 ORAC {ElIE

M5 J775:2% DAVALOS 520, g hnis o, #35
JRE AT FFEEAOT 75 mmol- L B FRZZ pFi (pH 7.4)
Mg 22— RS o 7F 96 FLI S AL NN 20 pL B
ZEPR 20 pL A1 ) Trolox ARvESAW . 20 uL
AP, LA 120 uL 0.96 pmol-L™ 966 % TAEW,
37°C FI¥E 15 min. 85 H 2 88 A8 I E 5L n
NBHERCE 60 uL (1) 119 mmol- L' AAPH . 55
BEARAX, 7 37°CF LABCR A 485 nm, K5 538
nm SN E K FLIPOGHRE . & 4.5 min FHENE,

1 TEEMERRAESELSE
Table 1

W35 ANMF . LA IR O v A b 5 o6 I, BN FL
M 3 A FAT . L Net AUC EUE S Trolox ¥R AE bx
#ehge, LB TS ¢ HM TS Trolox &
(umol TE-g' DW) 7R,
1.6 o -BEEEEIGEIEYE

ST I o AT RS PR A 42 R WU 2RI Dy
05, WEAEAE A B T VAL 20 AT 0.1 mol- L™ ik
FRER M (pH 6.8) FRE A 200 pL, #RJEHL 50 uL
F125 uL 9 0.5 U-mL™" o-Hi 25 B 78T 96 FLAH, 37
T E 10 min. 2 J5F 1A 25 min 10 mmol-L™ 1
PNPG, 37°C FiFHE 30 min. B EE K5 MA 100 pL
) 0.2 mol-L" Na,COs i 1L W, 405 nm K
JERE . RN B E R S SO R AL xRl B
PR A R
AR (90 =212 R2 00

A, Ay ATFEARIBOGEE: Ay AT SIIBOLEE: A,
IR b RIIR OGS
1.7 Sitoh

Excel 1 SPSS19.0 A AT AR AL BEFN 4347, %k
P R UL £SD R, B RAA S B SR MR
WA TARCHME AT, R ) 2 e LR LSD i

2 4R

2.1 FRSEMELEEZSE
13 NASTA] SRR S A 2 B B R 1 R,

The content of M. charantia triterpenoid saponin of different varieties

il Varieties

KA Types

2AF S Saponin contents (g/100g DW)

ih4¢ 1301 5 Youlv No.1301
M4¢ 1302 %5 Youlv No.1302
ih4¢ 1303 5 Youlv No.1303
4¢3 A Lvbaoshi

KTt 5 5 Dading No.5

KTl 6 %5 Dading No.6

KTl 7 %5 Dading No.7

KTji 8 5 Dading No.8

LR VG R Malaysia

EflJé-1 5 Indonesia No.1

KIi7 N Dading M. charantia
KIi7 N Dading M. charantia
KU )X Dading M. charantia
KIi# K Dading M. charantia

E1J-3 %5 Indonesia No.3
E[1Jg-4 %5 Indonesia No.4
1% % Baizhenzhu

SRS G TR Green strip tumor long M. charantia
SRS G TR Green strip tumor long M. charantia
SRS G TR Green strip tumor long M. charantia

SRS G TR Green strip tumor long M. charantia

LRSI ST Green strip tumor long M. charantia

LK 575K Green strip tumor long M. charantia

L4 BORIAHTE K 535 Strip tumor and warty long M. charantia
RZERI K 575X Green grain tumor long M. charantia

A HIl9 K & N White grain tumor long M. charantia

0.74+0.04de
0.52+0.02i
0.89+0.02¢
0.94+0.03b
0.95+0.04b
0.77+0.04de
0.68+0.02fgh
0.68+0.04gh
0.74+0.01def
0.65+0.02h
0.78+0.03d
0.73+0.03efg
1.20+0.04a

ANF/NGFERERRA N 25 B3 (P<0.05) o [  The values marked by different letters are significantly different (P<<0.05). The same as below
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A AT B R (P<<0.05) o AN]SR TR A
AT S EARIE N (0.52—1.20) g/100g DW, ~FI{H
410.79 g/100g DW, 285 R4 21.65%. L& i
e AR, BARMEISE 1302 45, WHESREESRN
2.31 1%,
2.2 AEmMHEREFEKEE

13 ANAN[A] b ey IR R A v 7 Pk B R
2 PR o FLR T B SAE SR i R v TV K O 183.70

®2 FRGMERNRATEEERRSE

ngg' DW, /DK Kuguacin N, {4 3.87 pgg’
DW, Hi# NIGH I 47.47 5. 75 N2HF K & =48R
84.11—299.17 pg-g' DW, & i s AL EIE-3
T, RIEMEENE-1 5. Kuguacin N & & 45 g
0.27—23.96 pg-g”' DW, i mpoE KT 7 45,
A ET)E-1 5o FURR S ERIE N 172.96—488.78
ngg' DW, ¥R 329.35 pngg” DW, & 555 e ) b il
JERT 7 5, BRI KT 6 5.

Table 2 The composition and contents of M. charantia saponin of different varieties

A ¥fifAZ; i The content of conponents (pg-g” DW)
Varieties = AE A WREHF A Karaviloside  #5RUEHFF2 #URTEF K (23E)-3p,7P25-  KuguacinN - kS R4
Momorcharaside Momordicoside XI Momordicoside Momordicoside trihydroxycucubita The total content

A A K -5,23-dien-19-al of conponents

ik 1301 6.29+0.60c 20.76+4.36de 2.31+0.16d  68.22+9.02d 126.5+16.37¢ 43.87+1.15d 0.77+0.08d  268.72+29.52d

Youlv No.1301

&k 1302 3.1140.34de 6.53£0.92gh  5.55+0.32¢f 187.2426.68a 163.49+23.03d 43.69+1.00d 0.42+£0.17d  409.99+50.15b

YoulvNo.1302

li%x 1303 3.35£0.81de  13.49+1.44efg  4.79+0.64de 55.5+2.77de 187.4248.67cd 27.98+2.17f 0.53+0.06d  293.06+14.55d

YoulvNo.1303

SR 9.93+1.13b 9.4+0.55fgh 0.44+0.17ef 114.82+18.53b  198.24+24.36¢ 44.25+2.41d 0.53+0.03d  377.61+£37.85¢

Lvbaoshi

KT 5 5 3.46+0.72de  45.11£3.75b 14.26+0.90b  43.36+5.10ef  245.9+25.23b 88.4+7.21a 6.66+0.38b  447.15+20.62b

Dading No.5

KTt 6 5 2.1240.30efg  19.8+1.08de 2.89+0.31d  23.96+4.07f 84.11+4.71g 35.88+3.09¢ 4.240.57¢ 172.96+10.71¢

Dading No.6

K7 5 2.46+0.42ef  55.36+11.51a 1.72+0.38a  89.18+10.97c  259.25+12.34b 56.85+1.03¢ 23.96+2.51a  488.78+7.05a

Dading No.7

KI5 8 5 4.17+1.25d 35.99+3.89¢ 6.48+0.56c  41.6t14.65¢f  121.15+4.82ef 71.74+2.55b 0.99+0.20d  282.12+20.83d

Dading No.8

P JiRIALYIN 4.72+0.43d 33.83+7.64c 0.73+£0.20c ~ 68.44+6.22d 244.44414.06b 57.42+0.86¢ 4.67£0.83¢c  414.25+22.02b

Malaysia

Ejg-1 %5 0.63+0.10g 57.24+4.88a 1.06+0.29a  27.12£1.77f 97.66+10.01fg 10.62+0.72h 0.27+0.11d  194.6+14.61¢

Indonesia No.1

EJe-3 5 3.1540.26de 3.25+0.28h 0.76+0.24f  42.93+2.75ef  299.17+14.88a 4.95+0.26i 0.86+0.20d  355.07+12.28¢

Indonesia No.3

Ejg-4 5 1.06+0.24fg  21.66+4.35d 4.31+£0.38d  42.24+5.02¢f  162.61+7.79d 18.19+1.85¢ 0.97+0.15d  251.04+10.76d

Indonesia No.4

HE 24.66+2.20a  14.840.46def  6.1240.38de 67.73+4.58d  198.15+12.06¢ 19.86+2.24¢ 5.43+0.58bc  336.75+5.53¢

Baizhenzhu

2.3 AREmMHENEFHNEMAELENIER

13 ANAS[E SL R TS ORAC Fain &l 2 B
TNo ANIALEH AN IUE T ORAC Fr 548 IRy 2 747.76—
15 584.07 umol Trolox-g", “FHIME A 8 879.48 umol
Trolox-g", &5 REHN 34.91%, FWIAS[E] SR E 14T
AR ZE IO, U A TS Ik e s () Sl 4% 1302

T, BRI RV T, P AR ZE 5.67 fi%.

2.4 AEImMHEREF o —“HETEEEHNSELE
13 ANAS (] it Py SRR PR S T o 3T 260 0 1 Pl

3 TR o o125 I AU 1 S SR ) 2 B B -4 T

ICso 4 1.55 mg'mL™; §EMERISHIE KT 6 5, 1Cs

{84 4.96 mg-mL",
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Fig. 2 The ORAC number of M. charantia saponin of different varieties

#3 FRMMEMEEH o FEEHEE 1C.E
Table 3 The ICsy value of a-glucosidase of saponin from M.
charantia (X £SD)

14 Varieties ICso (mgmL™)

%k 1301 %5 Youlv No.1301 3.77
W%k 1302 5 Youlv No.1302 3.11
#%E 1303 5 Youlv No.1303 3.39
£} E 47 Lvbaoshi 4.40
KTl 5 %5 Dading No.5 3.68
KIi 6 %5 Dading No.6 4.96
KI5 7 %5 Dading No.7 3.47
KTji 8 5 Dading No.8 3.86
HyRVGIE R Malaysia 3.99
E[1Jg-1 5 Indonesia No.1 3.38
E[1Jg-3 ‘5 Indonesia No.3 3.52
E[1Jg-4 ‘5 Indonesia No.4 1.55
HEZ ¥ Baizhenzhu 2.02

2.5 ENEBHLRERE. BREEE5NELE 85
MEEERHIEE M E X R
TR A R B 8 5 ORAC FR A 18 2 Al
FKFE (r=-0.693, P<<0.05) , 5 o720 HEI0HI

TEE R B IEMSE (7=0.683, P<<0.05) . EiFH{k
EWE R A 5 ORAC 453 5 W 3% Al ¢
(r=-0.711, P<0.05); 1M /REH A 5 ORAC fi7
B R IEM L (7=0.593, P>0.05) . (23E)-3p,7p,25-
trihydroxycucubita-5,23-dien-19-al 5 o7 25 B 7 B 0
PEIDR R B B TFME (=0.659, P<<0.05) , HAh6
e AA b o T2 IS T 00 S 2R 2 0 B AR DG
UEAt, PUEATEYE S o0 T BRI S PR TR TG
WA (R .

3 g
3.1 EMEMEESE

H A7 R 23 B A3 2 ) 2 - S8R 150
Flre FILEE MR o3 b SOARSFD =2 . BT L=
RO A, AR VU PR =R TR s . AN I
B AR R A A KRB 25 5, BT S &, 41
Jeam kA 2 5 7 S A 5 T R IR 41
AR IR A2 i, ARIEA 0.521%—5.221%,
SRR 22580 10 f5. H RS X 35 A4
A IR 2o &, AR 1.17%—4.07%, 425
RHBON 32%. RIRE S AR P2 1 29 A 5 Rl
JRR R &, BN 0.75%—2.47%, B R/E
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x4 TESMENEESE. RIRERIT ORAC FEEFAH
H oA EHEEEEE T RAR IS
Table 4 Results of bivariate correlation among total saponin,
components, ORAC value and the inhibition effects
on a-glucosidase activities
ORAC 5% o2 W H S PEA )
ORAC value The inhibition effects on

a-glucosidase activities

AP R The total saponion -0.693* 0.683*
W5 JUHE A Momorcharaside A -0.711%* -0.152
72 1F A Momordicoside A 0.593 0.347
Karaviloside XI 0.262 0.261
¥ 2 1F F2 Momordicoside F2 -0.504 -0.356
¥ I21F K Momordicoside K -0.158 0.456
(23E)-3B,7B,25-trihydroxycuc- 0.327 0.659*
ubita-5,23-dien-19-al

Kuguacin N -0.559 0.412
ORAC 454 ORAC Value — 0.237

ARG FRERIRAE 0.05 K A7 75 25 2%
*Values with no letters in common in each column are significantly different
(P<<0.05)

29.04%. AHIFTLLER T HH) A8 F 0 I Ao 2 ok
PO BRIt A R R B o &, R &=
SPEIMEA 0.79 g/100g DW, fb B i) B 22 74 2.31 fi%.
HABICH %513 (3% I EG At i B 5 T D ) =
ST . AT ARHE R (At 28R
Hie HARSEWREM) A (A FHIET AR
M 1.97%, FEMGER) 35 Ffres IR 24 B e S8
(1.96%) o Ui BHE 1 i 5wy IR S ) 0 B %
KA, TRETE Z MR TR RS A R
N

R OC T AN [ it ooy SIS SR A il e B e ) L
BN o A RIS ILZR . WRE . Wk, T
PG 4 A p= i I 270 LS b ths . AR5
B UCEH HPLC 7560 13 AR IR A 2 7
R AR AT T B B0, I T Rl AR
FEANTR] P IR A7 S 3 2 e
3.2 ENMMEHRESREANSIEMAIHEXMYE

XA [R] it oy IR A B A R B A
ORAC HHFAT XA AT, KRBT EY
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