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LIU Hui-min, CHEN Dao-jin, PIAO Xiang-lan"
(Institute of Chinese Minority Traditional Medicine, Minzu University of China, Beijing 100081, China)

[ Abstract | Objective: Isolation and identification of saponins from Gocaekmbaw before and after heat-
processing was studied. Method: The leaves of Gocackmbaw were steam-heated at 125 °C and 0. 24 MPa for 3 h,
then extracted with 80% ethanol for 3 h. The extracts were isolated with chromatography using HP-20, silica gel
and reversed ODS column. The constituents isolated from Gocaekmbaw before and after heat-processing were
identified with 'H-NMR,"” C-NMR and LCMS-IT-TOF spectra. Result: Two dammarane-type saponins were
isolated from the original Gocaekmbaw. And four different compounds were got from the heat processed
Gocaekmbaw. They were identified as gypenoside XLVI, gypenoside LVI, gypenoside L, gypenoside LI, damulin
B and damulin A, respectively. Conclusion: Sugar chains in C20 position of gypenoside XLVI and gypenoside
LVI were hydrolyzed by heat-processing to change the constituents of Gocaekmbaw.

[ Key words | Gocaekmbaw ; heat-processing; dammarane-type saponin
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20 Fik e AT S S ARAT: 8335 7 i, X e a0 B S E AL
PR e [ 8 3 o 1 B 53 722 A, ) B A b 30T [ A
BAT B E AE HL .l aE LC-MS 43 #r, 6 3% A
Agilent ZORBAX Extend-C 4 (4.6 mm x 150 mm, 5
pm) G A K (A) -2 (B) (0 ~ 15 min, 18% B;
25 min, 30% B ;35 min, 37% B ;45 ~55 min 48% B) ,
Pk 0.4 mLemin ™" 5% A0k HL I 5F £ B R A5
ESI ™, & L5 2561 rp iy 32. 61,34, 28 min &5 4 1Y B
U e B B S D B 2 5 P 3R Y R
BT, {E 44,48 ,44.98 ,51. 17 ,52. 18 min % 4b
BB T T AR SR 2GR LT R R B

1 #R57F®

L1 25k 55 [ 0F W T W) 42 52 25 ) (b
50) L BAE T b g RO R A b [ D BRI A G IR 2
WF5¢ B B 25 W) o 5 B S e &, R R FE S
(GP2011-01),

KALRAR ( H A =23 462%) , i 4 2 i (3
Fisher 2N &) , /K N #B 4l /K ( Heal Force, T ik ) , H4x
AT Wi B b5 L (WA E I S A B
1.2 U/ 5&E& B LC-6AD B il & W A 4
RS (HASHE/AE),DPBRUKER DPX 300 &%
Tl FE AR A (Fi A7 B 38 28 ) ), LDZM-60KCS #Y 57 5
JE 28 ACK R A% (B 2 BRI ER ) ), 2 A A
{#i i Shim-pack PREP-ODS (H). KIT #£ (10 mm x
250 mm, 5 pm) ( H A S /s ® ) A1 BDS HYPERSIL
Co# (10 mm x 250 mm, 5 pm) ( 3& [E Thermo 2y
A ) o VA 03 B BE AT B R) AR R T 3 ( LCMS-
IT-TOF) ( H 7 Shimadzu 27 ) , fid /i LC-20AD % |
SPD-M20A £ 46 U] 28 .CBM-20A % ] #% . SIL-20A
H 3 3k ¥ 48 . CTO-10AS vp 5 15 48 M LCsolution X
PFo TRk 25 - EST B, B B 4 SV L m/
z 100 ~ 1 500 ; it e yig B 200 °C ,CDL J& & 200 °C ,
FALAHE 1.5 Lomin ', FHESARIE ) 103.0 kPa,
IT Bz5fF 1.8 x 10 Pa, TOF B 25 1.9 x 10" Pa,
K25 HL % 1. 57 kV , Interphase HLJE -3.5 kV,

1.3 Ik

1.3.1 HEIFHEMHIN T4 EEF#E (10 kg) £ iR
JE 125 °C K41 0.24 MPa 5 T n# 3 h, Hl 8 fif it
1) 80% £ WA [l i $2 1 3 Y, B AR I3 h, 15 3
1.353 kg 1 [ SR AL F = W) 1Y OB Y . S
W (10 kg) ,JH 80% LB hn# [nl i $2 B 3 ¥k, Bk 3
JH 8 £ &1 80% LBEHRHL 3 h, 1531, 5 kg Lk
LRI

1.3.2  [EAREIEZGM 88 BUL.0 kg (Y[
M HE 5L 24 B ) TSR B, A A Y K TR A 43 )

FHA e, S e, IE T B AR R, U9 iE 2K A 2] 4%
TR BOE T AL 12 T 400 g, RIS & 1) fE
B 1 VRERE, BAE T RER AR, DL & be-H BE-K
(10:4:0.1 ~10:5:0.1 ~10:6:0. 1) B4 5 e i, 15 5]
10 445, 2158 5 FH 5 HE LC-6AD ~E | & W AH R 48
AT o3 & gl Ak, R HIoF i 45 4 Shim-pack PREP-
ODS(H). KIT #: (20 mm x 250 mm, 5 pm), Ll Z
7K (40: 60 ) 2 BEPE MG, Wi 10 mLe-min ™", 5} 545
FM G 1(150 mg) . 55 9 4 42421 il %5 4 (10
mm X250 mm, 5 pm) , ZJE-7K (33:67) 4546 B pE M,
Wik 3 mL-min =" 3B EIMLA Y 2(120 mg) .
1.3.3  [EIFE AR =Yo7 85 1.0 kg
(1) ] M 98 BR A 3 7 ) 1) £ B RO, A3 2 1 K
R, AT KALW AR HP-20, 4351 H 20% ,50% ,
75% ,95% £ BET WU o B ] AR i A A 2 57 ) )
95% L TEVEI Y (430 g) AT BEAE 3%, L =&
HHBE-CBE(10: 1 ~4: 1) BB B2 P, 3 )2 6035 Be & K
PR 10 M. 558 AN 4 4 YMC R AHAE
1% ,50% ~90% (1) £ B35 W e W, 153 21 6 A4 4
(HGP95% -8-1 ~ HGP-95% -8-6 ) , #| ] YMC Jz #H
AR, UL 45% NGB, N HGP-95% -8-4 73 5
532G 3(160 mg) FIfb &9 4(150 mg) . Xf 4]
53 HGP-95% -8-3 , F| H i it LC-6AD il £ W AH &
45, 0L 46% 2 NE-KAE R i sh A, ik S mLemin ™',
i 3 8 3% #% Shim-pack PREP-ODS (H). KIT # (20
mm X250 mm, 5 pm) , 5B FLE Y 5(120 mg)
LG 6(110 mg)
2 HEHMETE

G 1 AR, LCMS-IT-TOF ffi 2 4%
XA H m/z 961.538 6 [ M-H |, 4F %t m/z
961. 538 64T MS-MS 73 Hr 45 5, &5 /) #5 F 43 5l
m/z799.484 7 [ M-H-glc ] =, 637.429 7 [ M-H-gle-
gle] ™ ,475.378 0 [ M-H-gle-gle-gle ] ~ , T EY 1
e A 3 AR, 45 45 H-NMR 1" C-NMR i % 4>
FxHh CuyH, 0,0, H-NMR (CD,0D, 300 MHz) .6
0.92 (3H, s, H28), 0.93 (3H, s, H-30), 0.98
(3H, s, H-19), 1.02 (3H, s, H-18), 1.13 (3H,
s, H29), 134 (3H, s, H21), 1.62 (3H, s, H-
27),1.68 (3H, s, H-26), 4.45 (1H, d, J=7.6
Hz, H-1'), 4.60 (1H, d, J=7.8 Hz, H-1") , 4.75
(1H, d, J=7.6 Hz, H-1"), 3.75 (1H, m, H-2),
3.69 (1H, m, H-12), 5.10 (1H, bt, J =6.9 Hz,
H-24) ,”C-NMR (CD,0D, 75 MHz) :5 47.9 (C-1),
68.1 (C-2), 96.7 (C-3), 41.9 (C4), 57.2
(C-5), 19.3 (C-6), 35.7 (C-7), 41.0 (C-8),
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51.0 (C9), 38.8 (C-10), 31.6 (C-11), 71.8 (C-
12), 49.8 (C-13), 52.5 (C-14), 31.2 (C-15),
27.2 (C-16), 53.1 (C-17), 16.3 (C-18), 17.8
(C-19), 84.9 (C20), 22.8 (C-21), 36.7 (C-
22),24.2 (C23), 125.9 (C-24), 132.3 (C-25),
25.9 (C-26), 17.9 (C-27), 17.8 (C-28), 28.7
(C-29), 17.2 (C-30), 104.8 (C-1"), 80.7 (C-
2'), 78.2 (C3"), 72.1 (C4'), 77.9 (C-5"),
63.2 (C-6"), 104.4 (C-1"), 76.2 (C-2"), 78.6
(C-3"),71.2 (C4"),78.2 (C-5"), 62.4 (C-6"),
98.3 (C-1"), 75.4 (C-2"), 78.3 (C-3"), 71.2
(C4m),78.1 (C-5"), 62.6 (C-6"), UL LKHS
SCHR [16] 4238 1 i & P & KR 3 2 1 gypenoside
XLVI — 2, i #i @b &9 1 - gypenoside XLVI,

k&2 HEHAK, LCMS-IT-TOF fi &
X4 m/z 1 093.580 5 [ M-H ] ™, F X m/z
1.093. 580 517 MS/MS J3 #r 45 5, 4549 1 Fv 43 %l
k1 m/z961.535 3[ M-H-xyl] ~,799. 484 7 [ M-H-xyl-
gle] ™,637.431 1 [ M-H-xyl-gle-gle ] ~ il 475.379 0
[ M-H-xyl-gle-gle-gle ] =, R BIfL- &9 2 h & F 4 4
B 3L, 45 4 'H-NMR 1" C-NMR # % 4> T X N Cs
H,,0,,, H-NMR (CD,0D, 300 MHz)§: 0.92 (6H,
s, H-28,30), 0.98 (3H, s, H-19), 1.00 (3H, s,
H-18), 1.12 (3H, s, H29), 136 (3H, s, H21),
1.62 (3H, s, H27), 1.68 (3H, s, H26), 4.29
(1H, d, J=7.3 Hz, H-1"), 4.44 (1H, d, J=17.5
Hz, H-1'), 4.56 (1H, d, J=7.8 Hz, H-1"), 4.75
(IH, d, J=7.6 Hz, H-1"), 3.75 (1H, m, H-=2),
3.74 (1H, m, H-12), 5.13 (1H, bt, J=6.9 Hz,
H-24) ,”C-NMR (CD,0D, 75 MHz)§: 47.9 (C-1),
68.1 (C2),96.7 (C-3), 41.9 (C4), 57.2 (C-
5),19.3 (C-6), 35.7 (C-7), 41.0 (C-8), 51.0
(€C9), 38.8 (C-10), 31.5 (C-11), 71.5 (C-12),
49.7 (C-13), 52.4 (C-14), 31.0 (C-15), 27.3
(C-16), 52.9 (C-17), 16.3 (C-18), 17.8 (C-
19), 84.9 (C-20), 22.4 (C-21), 36.8 (C-22),
23.8 (C-23), 126.1 (C-24), 132.2 (C-25), 25.9
(C26), 18.0 (C=27), 17.8 (C-28), 28.7 (C-
29), 17.4 (C-30), 104.8 (C-1"), 80.6 (C-2"),
78.2 (C-3"), 721 (C-4"), 78.0 (C-5"), 63.2 (C-
6'), 104.4 (C-1"), 76.2 (C-2"), 78.6 (C-3"),
71.2 (C4"), 78.1 (C-5"), 62.4 (C-6"), 105.5
(C-1"), 75.3 (C=2"), 78.6 (C-3"), 71.5 (C-
4"y, 76.7 (C-5"), 70.1 (C-6"), 98.1 (C-1"),
74.8 (C2"), 77.5 (C-3"), 71.2 (C-4"), 66.8
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(C-5"") o LA BB 5 SCmR [ 17-18 JHGE 1k & W &8
JBCHE R gypenoside LVI — 2, M & b &%) 2
gypenoside LVI,

EaEY 3 HEHAK, LCMS-IT-TOF i & 1 &
KA m/2799.4859 [M-H] ™, &1 %F m/z 799. 485 9
4T MS-MS 4> Mr &5 %, 45 M w5 R 0 0 ok m/z
637.430 7 [ M-H-glc ] = Fl 475.378 9 [ M-H-gle-
gle] ", RUILEW 3 P& A 2 R, 454 H-NMR
f“C- NMR #f € 4> F X N C, H,, 0,.,'H-NMR
(CD,0D, 300 MHz)§&: 0.92 (6H, s, H-28,30),
0.98 (3H, s, H-19), 1.00 (3H, s, H-18), 1.12
(3H, s, H-29), 136 (3H, s, H-21), 1.62 (3H, s,
H-27),1.68 (3H, s, H26),4.45 (1H, d, J=7.5
Hz, H-1'), 4.75 (1H, d,J=7.6 Hz, H-1"), 3.76
(IH, m, H2), 3.58 (1H, m, H-12), 5.13 (1H,
bt, J=7.2 Hz, H-24) ,” C-NMR (CD,0D, 75 MHz)
8:47.9 (C-1),68.0 (C-2),96.5 (C-3),41.8 (C-
4),57.1 (C5),19.3 (C-6), 35.7 (C-7), 40.9
(C-8),51.2 (C9), 38.8 (C-10), 32.2 (C-11),
71.9 (C-12), 48.8 (C-13), 52.5 (C-14), 32.0
(C-15), 27.3 (C-16), 55.0 (C-17), 16.2 (C-
18), 17.9 (C-19), 74.3 (C20), 26.6 (C-=21),
36.3 (C-22), 23.3 (C-23), 126.2 (C-24), 131.9
(C25), 25.9 (C-26), 17.8 (C=27), 17.8 (C-
28), 28.7 (C-29), 17.2 (C-30), 104.7 (C-1"),
80.7 (C-2"),78.1(C-3"),72.0 (C-4"),77.9 (C-
5'), 63.2 (C-6"), 104.3 (C-1"), 76.1 (C-=2"),
78.5 (C-3"), 71.1 (C4"), 77.9 (C-5"), 62.3 (C-
6") o LA L5 SCHR [ 10 ] 3l i1k & 9 40 i ik 2
1f gypenoside L — 3, it # &tk &% 3 K
gypenoside L,

k&4 HEHAK, LCMS-IT-TOF i 5
Rt m/z799.486 T[M-H] &1 %F m/z 799. 486 7
#EAT MS/MS 73 Br 45 R, 45 # 0 R 4 ol S m/z
637.430 1 [ M-H-gle ]~ F1 475.378 5 [ M-H-glc-
gle] ", RUIL AW 4 &4 2 MR, 454 H-NMR
M C-NMR #j & 4> T~ C, H, 0,.,'H-NMR
(CD,0D, 300 MHz)§8: 0.92 (6H, s, H-28,30),
0.99 (3H, s, H-19), 1.02 (3H, s, H-18), 1.11
(3H, s, H29), 1.13 (3H, s, H-21), 1.62 (3H,
s, H27),1.67 (3H, s, H26),4.45 (1H, d, J =
7.5 Hz, H-1"), 4.75 (1H, d, J=7.6 Hz, H-1"),
3.76 (1H, m, H2), 3.58 (1H, m, H-12), 5.10
(1H, bt, J=7.2 Hz, H-24) ,"C-NMR (CD,0D, 75
MHz) 8: 47.9 (C-1), 68.1 (C-2), 96.6 (C-3),
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41.8 (C-4), 57.2 (C-5), 19.3 (C-6), 35.8 (C-
7),40.9 (C-8), 51.2 (C9), 38.8 (C-10), 32.2
(C-11), 71.8 (C-12), 49.5 (C-13), 52.6 (C-
14), 32.0 (C-15), 27.2 (C-16), 50.8 (C-17),
16.2 (C-18), 17.9 (C-19), 74.5 (C-20), 22.4
(C21), 43.3 (C-22), 22.8 (C-23), 126.0 (C-
24), 131.9 (C-25), 25.9 (C-26), 17.8 (C-27),
17.7 (C-28), 28.7 (C29), 17.5 (C-30), 104.8
(C-1"),80.7 (C2"), 78.2 (C-3"), 72.0 (C4"),
77.9 (C-5"), 63.2 (C-6"), 104.4 (C-1"), 76.1
(C2"),78.6 (C-3"), 71.2 (C-4"), 78.0 (C-5"),
62.4 (C-6") . L% 5 CHk[ 10 1B e &9
LW T gypenoside LI — 20, Mifi £ LG9 4
gypenoside LI,

&Y S HEHAK, LCMS-IT-TOF i &
KA H m/z81.4759 [M-H] ™ 4% m/z 781.475 9
HEAT MS-MS 43 #7 45 R, 45 W 1% A o Sl ok om/z
619.421 0 [ M-H-gle | = il 457.368 5 [ M-H-glc-
gle] ", RUIMLAY S &4 2 MHEE, 454 H-NMR
" C-NMR # & 4 F X K C,, Hy O, H-NMR
(CD,0D, 300 MHz) 5:0.92 (6H, s, H-28,30),
0.98 (3H, s, H-19),1.05 (3H, s, H-18),1.13
(3H, s, H29), 1.62 (3H, s, H27), 1.69 (3H,
s, H26),4.45 (1H, d, J=7.5 Hz, H-1"), 4.75
(IH, d, J=7.6 Hz, H-1"), 3.78 (1H, m, H-2),
3.59 (1H, m, H-12), 5.15 (1H, m, H-24), 4.84
(1H, bs, H21), 4.68 (1H, bs, H-21),” C-NMR
(CD,0D, 75 MHz) 8: 48.0 (C-1), 68.1 (C-2),
96.6 (C-3), 41.9 (C4), 57.2 (C5), 19.3 (C-
6), 36.0 (C-7), 41.1 (C-8), 51.8 (C-9), 38.9
(C-10), 32.9 (C-11), 73.8 (C-12), 53.0 (C-
13), 52.2 (C-14), 33.3 (C-15), 31.6 (C-16),
48.7 (C-17), 16.1 (C-18), 17.8 (C-19), 156.2
(C20), 108.6 (C-21), 34.9 (C-=22), 27.8 (C-
23), 125.7 (C-24), 132.2 (C-25), 25.9 (C-26),
17.9 (C-27), 28.7 (C-28), 17.8 (C-29), 17.2
(C-30), 104.8 (C-1"), 80.7 (C-=2"), 78.2 (C-
3'), 72.2 (C-4'), 78.0 (C-5"), 63.2 (C-6"),
104.4 (C-1"), 76.1 (C-=2"), 78.6 (C-3"), 71.1
(C4"),78.0 (C-5"), 62.4 (C-6"), DL LS
BRL19 [ i 1k & W) 28 I i 2 damulin B — 2,
W EL S Y 5 & damulin B,

a6 HEMAK, LCMS-IT-TOF i &+ 15
AW m/z781.4752 [M-H] 4t % m/z 781. 475
2 AT MS-MS J3 #7 45 2R, Z5 v 4 il o m/z

619.419 8 [ M-H-gle ] ~ 1 457.368 3 [ M-H-glc-
gle] ", KU E 6 h& A 2 M, 454 H-NMR
" C-NMR #fy & 4> ¥ L K C, H, 0,,.'H-NMR
(CD,0D, 300 MHz)§: 0.92 (6H, s, H-28,30),
0.98 (3H, s, H-19), 1.04 (3H, s, H-18), 1.12
(3H, s, H29), 1.61 (3H, s, H27), 1.62 (3H,
s, H21), 1.66 (3H, s, H26), 4.44 (1H, d, J =
7.5 Hz, H-1'), 4.75 (1H, d, J=7.6 Hz, H-1"),
3.79 (1H, m, H2), 3.64 (1H, m, H-12), 5.07
(1H, m, H24), 5.26 (1H, m, H22).,"” C-NMR
(CD,0D, 75 MHz) 8. 48.0 (C-1), 68.1 (C-2),
96.6 (C-3), 42.0 (C4), 57.2 (C-5), 19.3 (C-
6), 36.0 (C-7), 41.2 (C-8), 51.7 (C9), 38.9
(C-10), 32.5 (C-11), 74.0 (C-12), 51.4 (C-
13), 51.9 (C-14), 23.4 (C-15), 29.4 (C-16),
51.3 (C-17), 16.1 (C-18), 17.9 (C-19), 140.4
(C-20), 13.0 (C-21), 124.6 (C-22), 27.9 (C-
23), 124.2 (C-24), 132.3 (C-25), 25.8 (C-26),
17.9 (C27), 28.7 (C-28), 17.8 (C-29), 17.2
(C-30), 104.8 (C-1"), 80.7 (C-2"), 78.2 (C-
3'), 72.1 (C4'), 78.0 (C-5"), 63.2 (C-6"),
104.4 (C-1"), 76.1 (C-=2"), 78.6 (C-3"), 71.2
(C4"),78.1 (C-5"), 62.4 (C-6"), DL EAUESC
KT 1O T4 10 4k 2 4 2 e 05 52 7F damulin A 5,
WA EL S Y 6 & damulin A
3 i

FE] R R A R R) T Ry i o R Y R
KA AN 2 BB — R Al DL IR 35 e A D0 2R =il oy
F o SR L) 1Y S5 R DROBE R BE ) AN [F] L R oR
PR BT AT R A K 25 . AN 3 6 FR 20 £
A BEEERY I Re, Rb, SRBLHE FRM 2 AR 0 L
LG TRV T 115 |- A o (02 Rt ]
HA 3 i AR NS B Rhy, Ry WEA 4 i 8
(3 R =3 S IR N LSl U A N R 1
PR P SR G WA 0 NS 2 T IR 7 R AL B
At ZM NS 2H Re, &, X 5 A S 2 H A
KRR 6T L 125 °C,0. 24 MPa S {4 T 4b
3 h, w] fi = R R 25 8 P ) gypenoside XLVI F
gypenoside LVI & />, M A 2 H gypenoside L,
gypenoside LI,damulin B A1 damulin A # £ T~ —3
S0 4 B B 2 40 5] F 9 Ah B0 4 B gypenoside
L, gypenoside LI, damulin B 1 damulin A fifuF— 25 A
25 P PR 7 3

[ &% 3Tk ]

(U] REAL, #hng. M2y [M]. BT ) T R H
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