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Isolation and characterization of gypenosides from Gynostemma pentaphyllum
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ABSTRACT: Objective To establish a method for the isolation and characterization of gypenosides from
Gynostemma pentaphyllum. Methods Gypenosides were isolated with chromatography using silica gel and
reversed semi-preparative HPLC and identified with 'H-nuclear magnetic resonance spectrum, "“C- nuclear
magnetic resonance spectrum and liquid chromatography-ion trap time of flight tandem mass spectrometry.
Results The two constituents isolated from Gynostemma pentaphyllum were identified as dammarane-type
saponins, gypenoside XLVI and gypenoside LVI, respectively. Conclusion Ggypenosides can be isolated ef-
fectively by silica gel chromatography and reversed semi-preparative HPLC.

KEY WORDS: Gynostemma pentaphyllum; dammarane-type saponin; gypenoside XLVI; gypenoside LVI

50 ,
1 2
, A549 [1] [ ]’
(SCLC) (NSCLC)’ 13 RN 2 13 2 3 2 13
NSCLC 85% & » ,

E€WHE: (30973960 81011140347 81181240306 81274186)

Fund: Supported by the National Natural Science Foundation of China (30973960, 81011140347, 81181240306 and 81274186)
*BIRES: , , , E-mail: xlpiao@163.com

Go-

*Corresponding author: PIAO Xiang-Lan, Associate Professor, Institute of Chinese Minority Traditional Medicine, Minzu University of China,
No.27, Zhongguancun South Steet, Haidian District, Beijing 100081, China. E-mail: xlpiao@163.com



284 4
caekmbaw( ) Bl DMEM 5x10%
[‘” o ] , A549 9% 10%
) ) DMEM 24 h ,
« o 7 ) DMEM
“ 7, - 7 gypenoside XLVI  gypenoside LVI 100 pL,
“ v N 3 10%
7] DMEM 48h 20 uL
) MTT , 37C 5%CO, 4h,
2 , LC-MS-IT-TOF , 150 uL  DMSO, 30
490 nm
1 HRSTE A A
%100
1.1 #MR5R 1.3.4 &% &R M489 HPLC-MS 447
(Gynostemma pentaphyllum) ’ I mg/mL
S 0.45 pm s

(GP2011-01)
(200 300 ) ;
( Fisher ); (
); ,
12 XFEHE&EE

Heal Force

DPBRUKER DPX 300

( );
(LCMS-IT-TOF), LC-20AD
SPD-M20A CBM-20A SIL-20A
CTO-10AS vp LC solution
( Shimadzu ); LC-6AD
Shim-pack PREP-ODS(H).
KIT (250 mmx20 mm, 5 pm, Shimadzu )
13 %
1.3.1 SRERIR
(10kg), 80% 3,
8 whv)  80% 3h, 1.5kg
1.3.2 W AS49 miedF
A549 10% DMEM
, 377C,5%CO, ,2~3d

1
1.3.3 A I X 2 st AS49 mhe 694k A
s 10%

Shimadzu Shim-pack
VP-ODS column (150 mm x 2.0 mm, Spm);
-0.01% ; 30% (0 min), 70%
(30 min); : 0.2 mL/min; : 203 nm;
125 °C; 120 uL
135 SBRBEEZRISGST B

E E

, (120 mmx10
mm), - 10:1  1:1 ,
, 10 (GPB-1~GPB-10),
5 9 - (40:60, v/v)
, 10 mL/min, 5 GPB-5
Shim-pack PREP-ODS(H).KIT (250 mm X
20 mm, 5 pm) ( Shimadzu ) ,
203 nm , 150 mg
1(GP-1), 98% - (33:67, VIV)
, 3 mL/min, 9 GPB-9
(250 mmx10 mm, 5 um) ( Thermo )
, 203 nm , 120
mg 2(GP-2), 98%
13.6 “RELFEMEL
300 M 'H-NMR
“C-NMR H-HCOSY HMQC HMBC DEPT
: ESI, ; T m/z
:200 C; CDL 1200 C;
: 103.0 kPa; IT

100~1200;
: 1.5 L/min;



1 R 285
: 1.8x10? Pa, TOF :1.9x10 Pa; 2 , 1
:1.57kV 24 25 :
2 HEREHR
: 9 104.8, 104.4, 98.3
2.1 ZRIEDEVMBIR S 5 5 96.7 (C-3), 80.7 (C-2)),
HPLC 1, C-3 2, c-2
8.1min 9.2 min 2 HMBC C-2 6 3.01 (1H, 4,
J=9.3 Hz, H-3) , C-2 :
22 BRELERHWEHERE H-3 93Hz, €2
1 LC-MS-IT-TOF ¢ gypenoside
, ESI-MS m/z 961.5346 L ’ cl-zo . 0849,
[M-H]( 2A), 962.5450(  3.28 ppm), €20 3 H-NMR — 7C-NMR
1 962, H-.NMR  “C- 2 [°] !
NMR CasHexO10 gypenoside XLVI ( 3-1)
'"H-NMR (CD;OD, 300 MHz) 8 2 LCMS-IT-TOF
5092 (3H, s), 0.93 (3H, s), 0.98 (3H, s), ESI-MS m/z 1093.5826
1.02 3H, s), 1.13 (3H, s), 134 (3H, s), 1.62 (3H, s) [M-HI( 2B), 1094.5873( 2.36 ppm),
1
168 GH. ). 3 5 2 1094, H-NMR
13
4.45 (1H, d, J=7.6 Hz), 4.60 (1H, d, J=7.8 Hz), 4.75 C-NMR Cs3HgoOns
(1H, d, J=7.6 Hz) 1 5 5.10 'H-NMR (CD;OD, 300 MHz) 8
(1H, m) 7.6 7.6 7.8 Hz, 8 0.92 (6H, s), 0.98 (3H, s), 1.00 (3H, s),
3 f  BC-NMR(CD:OD,75  1.12 (3H, s), 136 (3H, s), 1.62 3H, s) 1.68 (3H, s),
MHz) 48 , 0132.3,125.9 4 9 429 (I1H, d,
ST
=200t dnm (1.007 (A)
1.254
1.00]
0.75
0.50
025 2.1
0.00-
oo 2!5 5!0 ?.IS 1 DI a 1 2I 5 1 5‘.0 17‘.5 20‘.0 22‘.5 25‘.0 2?‘.5 mir
(10,000,0007
sn—f G (7.007 B
4.0—2 2
3.0—5
] 1
2.0—:
1.0%
U.U—:
00 2.‘5 B IU ?!5 1 UI.D 1 2‘.5 1 5I a 1 'r'l ) ZDI.U 22‘.5 25‘.0 2?‘.5 300
F i (min)
1
Fig. 1 HPLC and total ion chromatogram of ethanol extract from G. pentaphyllum
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Fig. 2 Mass spectra of compounds isolated from
G. Pentaphyllum
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Table 1  NMR spectral data of constituents isolated from G. pentaphyllum
1 2

'H e DEPT 'H Bc DEPT
1 2.12 (1H, m), 0.89 (1H, m) 479 CH, 2.13 (1H, m), 0.88 (1H, m) 479 CH,
2 3.75 (1H, m) 68.1 CH 3.75 (1H, m) 68.1 CH
3 3.01 (1H, d, /=9.3Hz) 96.7 CH 3.01 (1H, d, /=9.3Hz) 96.7 CH
4 419 C 419 C
5 0.86 (1H, m) 57.2 CH 0.85 (1H, m) 57.2 CH
6 1.62 (1H, m), 1.58 (1H, m) 19.3 CH, 1.62 (1H, m), 1.57 (1H, m) 19.3 CH,
7 1.58 (1H, m), 1.31 (1H, m) 35.7 CH, 1.57 (1H, m), 1.31 (1H, m) 35.7 CH,
8 41.0 C 41.0 C
9 1.55 (1H, m) 51.0 CH 1.51 (1H, m) 51.0 CH
10 38.8 C 38.8 C
11 1.65 (1H, m), 1.06 (1H, m) 31.6 CH, 1.65 (1H, m), 1.04 (1H, m) 31.5 CH,
12 3.69 (1H, m) 71.8 CH 3.74 (1H, m) 71.5 CH
13 1.74 (1H, m) 49.8 CH 1.75 (1H, m) 49.7 CH
14 52.5 C 52.4 C
15 1.88 (1H, m), 1.29 (1H, m) 31.2 CH, 1.85 (1H, m), 1.28 (1H, m) 31.0 CH,
16 1.93 (1H, m), 1.39 (1H, m) 27.2 CH, 1.93 (1H, m), 1.34 (1H, m) 273 CH,
17 2.30 (1H, m) 53.1 CH 2.06 (1H, m) 52.9 CH
18 1.02 (3H, s) 16.3 CH; 1.00 (3H, s) 16.3 CH;
19 0.98 (3H, s) 17.8 CH; 0.98 (3H, s) 17.8 CH;
20 84.9 C 84.9 C
21 1.34 (3H, s) 22.8 CH; 1.36 (3H, s) 22.4 CH;
22 1.79 (1H, m), 1.65 (1H, m) 36.7 CH, 1.79 (1H, m), 1.65 (1H, m) 36.8 CH
23 2.05 (2H, m) 24.2 CH, 2.09 (2H, m) 23.8 CH,
24 5.10 (1H, bt, J=6.9Hz) 125.9 CH 5.13 (1H, bt, J=6.9Hz) 126.1 CH
25 1323 C 132.2 C
26 1.68 (3H, s) 25.9 CH; 1.68 (3H, s) 25.9 CH;
27 1.62 (3H, s) 17.9 CH; 1.62 (3H, s) 18.0 CH;
28 0.92 (3H, s) 17.8 CH; 0.92 (3H, s) 17.8 CH;
29 1.13 (3H, s) 28.7 CH; 1.12 (3H, s) 28.7 CH;
30 0.93 (3H, s) 17.2 CH; 0.92 (3H, 5) 17.4 CH;
I 4.45 (1H, d, J=7.6 Hz) 104.8 CH 4.44 (1H, d, J=7.5Hz) 104.8 CH
2! 3.69 (1H, m) 80.7 CH 3.68 (1H, m) 80.6 CH
3 3.26 (1H, m) 78.2 CH 3.26 (1H, m) 78.2 CH
4 321 (1H, m) 72.1 CH 3.20 (1H, m) 721 CH
5 3.38 (1H, m) 77.9 CH 3.37 (1H, m) 78.0 CH
6 3.84 (1H, m), 3.64 (1H, m) 63.2 CH, 3.84 (1H, m), 3.64 (1H,m) 63.2 CH,
I 4.75 (1H, d, J=7.6 Hz) 104.4 CH 4.75 (1H, d, J=7.6Hz) 104.4 CH
2" 3.23 (1H, m) 76.2 CH 3.23 (1H, m) 76.2 CH
3" 3.62 (1H, m) 78.6 CH 3.62 (1H, m) 78.6 CH
4" 3.36 (1H, m) 71.2 CH 3.36 (1H, m) 71.2 CH
5" 3.38 (1H, m) 78.2 CH 3.37 (1H, m) 78.1 CH
6" 3.87 (1H, m), 3.67 (1H, m) 62.4 CH, 3.88 (1H, m), 3.66 (1H, m) 62.4 CH,
1" 4.60 (1H, d, J=7.8Hz) 98.3 CH 4.56 (1H, d, J=7.8Hz) 105.5 CH
2" 3.08 75.4 CH 3.14 75.3 CH
3" 3.35 78.3 CH 3.32 78.6 CH
4m 3.31 71.2 CH 3.31 (1H, m) 71.5 CH
5" 3.31 78.1 CH 3.38 (1H, m) 76.7 CH
6" 3.80,3.62 62.6 CH, 4.00 (1H, m), 3.74 (1H, m) 70.1 CH,
1 4.29 (1H, d, J=7.3Hz) 98.1 CH
20 3.19 (1H, m) 74.8 CH
3 3.30 (1H, m) 71.5 CH
4 3.45 (1H, m) 71.2 CH
5 3.85 (1H, m), 3.18 (1H, m) 66.8 CH,
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Fig. 4 Effect of gypenosides on A549 cells
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