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88238 ( ) ; W aters600 ( W aters );
V arian NOVA -600 ( V arian ); 1100 Series 6320 ion-trap
( Agilent ) : , , Q 2 mL /min,
350 9 0L /min; 241 33 kPg; 4 kv m/z 50
1200,
(Corydalis decumbens (Thunh ) Pers ) : (
);HR.C ( )
22
3 0 kg 20 (0 9mm ), 85% 0L, 3 3 h,
: , 800 mL 1% HCI , ,
pH 9 5, , , 21 3 g,
23
pH- @ - - (5528, VN),
, , 5 mmol/L , 5 mmol/L HCI
30g , 10mL 10 mL ,
HSCCC - - - (108111, VN,
; ) ) 5mL
24
241 HSCCC 9mL /min 800 r/min,
( HSCCC ), 2 mL /min
, 254 mm,
242 HRARC HA.C W aters
Cis (250 mm x4 6 mm, 54 m) ; 280 mm; - / (70 30,
VIV, pH50), 1 0mL /min, 100 L
HSCCC ESIMSMS '"HAMR “CAMR
3
31 HRARC
- - - -1% -0 2 mmol/L / (pH 5 0)
HA.C , - /
(70 30, VIV, pH 5 0) 1mL /min
32 HSCCC
321 pH-ZRCCC pH- ,
[10] - - -
’ pH- ’ . . . [10]
- - - (6519,vHv, 10 mmol /L , 10mmol/L  HCI)
: : ( 2n); - - - (5528, VN,
10 mmol /L , 10 mmol/L  HCI) , HA.C ,
( 2B); : :
( 20) 30g, - - - (5528, VN,
5 mmol /L , 5mmol/L  HCI) , 130 246 min 1 ( 2C
) 375 mg, 288 347 min 2 ( 2C ) 362 mg, 488 522 min 3
( 2C ) 246 mg, 97. 5%,95 6% 97 1% 358 484 min 3
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Fig 2 pH-zne refining counter-current chramatography (ZRCCC) sgparation of extract fran Corydalis decumbens
(Solvent system) : - - - (n-hexane-ethyl acetatemethanol- H,0) ,A. 5 5 1 9,V/V,
10 mmol/L , 10 mmol/L HCI, 43% (10 mmol/L TEA in upper organic stationary phase and
10 mmol/L HCI in lover aqueousphass, retention of stationary phass 43%);B. 552 8, V/V, 10 mmol /L ,
10 mmol/L HCI, 48% (10 mmol/L TEA in upper organic stationary phase and 10 mmol/L HCI in lover agueous
phass retention of stationary phass 48%); C 552 8,V/V, 5 mmol /L , 5 mmol/L HCI,
41% (5 mmol/L TEA in upper organic stationary phase and 5 mmol/L HCI in lover aqueous phass; retention of stationary phase:
41%) (sample size): 30g
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3 pH- HAR.C (A: 'B: 2C ;
C. 2C :D:  2C ‘B 2C )

Fig 3 Realts of HRLC analyses of crude alkaloids extracted from C decumbens and purified by
pH-ZRCCC fractions(A: Crude sample; B: peak  in Fig 2C; C: peak  in Fig 2C; D: peak
in Fig 2C; E: peak in Fig 2C)

322 HSCCC HSCCC,
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, HAC ( 1) 1 , -
- - (6325, VN ,
- - - (106121, VN ,
, - - - (108111, VN
850 mg HSCCC 105 mg
470 mg, 99 1% 99 7%,HRA.C 4 , HSCCC,

1
Table 1  Partition coefficients and reslution of bicuculline and tetrahydropaimatine

/ / / K / / / K
n-Hexan-ethylacetate- : n-Hexan-ethylacetate- :
methanol-water 3 4 Resglutlon methanol-water 3 4 Resalutlon
(VIV) Peak 3 Peak 4 (VIV) Peak 3 Peak 4
6325 39 36 11 108111 17 12 14
106121 03 05 17 108121 09 Q7 13
1.4
0.6 A B
0.5F 121
ol
> 03f f =2 f
< 200 250 300 350 < 06t of \
02 A/nm 04} 200 300 400
. A/nm
0.1r 02}
(VX ] rowvwwoveri¥irreserswseerswerrswssrsees 0.0 =l e
4.0 6.0 8.0 10.0 12.0 4.0 6.0 80 10.0 12.0 14.0
t/min t/min
4
Fig 4 HRA.C chramatogran of bicuculline and tetrahydmopaimatine
A (Bicuculline) ; B. (Tetrahydropaimatine)
33 HSCCC

© UVA o' 213 7, 238 4,288 1, ESIMSMS 353 3[M +H]" "HANMR (600 MHz,
CDCL) &: 6 90(1H, s H-1), 6 69(1H, d, J =7 8 Hz, H-12), 6 66(1H, d, J =7 8 Hz, H-11),
6.64(1H, s H-4), 5 95(2H, s O~ CH,~0), 5 92(2H, s O CH,—0O ), 3 80(2H, br, H-13),
3 59(2H, br, H-8), 2 91(2H, br, H5), 2 56 (2H, br, H-6), 1 93(3H, S, NCH,) “ CNMR
(150MHz, CDCL) d: 194 7(C-14), 148 0(C-3), 146 3(C-2), 146 0(C-9), 145 9(C-10), 136 0
(C-4a), 132 7(C-14a), 128 9(C-12a), 125 0(C-12), 117 8(C-8a), 110 5(C-4), 108 1(C-1),
106 8(C-11), 101 2(O—CH,—0), 100 9(O—CH,—0), 57 8(C-6), 50 9(C-8), 46 4(C-13),
41 5(NCH,), 31 7(C-5) [11,12] , (Protopine)

© UVA ool 214 9, 285 7, ESWMSMS 370 4[M +H]" *HNMR (600 MHz, CDCL) &:
2 47(3H, s NCH,), 2 39(2H, m, H-5), 2 71(2H, m, H-6), 3 86(1H, d, J =3 OHz, H-8), 5 29
(1H, d, J=3 0 Hz, H9), 5 94(1H, s O CH,—0O), 5 97(1H, s O-CH,O) , 5 99(1H, s
O—CH,~0), 60L(1H, s O CH,—0), 6 34(1H, s HO—CH— ), 6 58(1H, s H-4), G 80
(1H, s H-1), 6 54(1H, d, J=8 4 Hz, H-2'), 6 59(1H, d, J =8 4 Hz, H-3) “CANMR (150 MHz,
CDCL) d: 22 2(C-5), 44 0(NCH,), 45 8(C-6), 64 8(C-8), 87 0(C-9), 97. 9(HO—CH— ), 101 0
(O—CH,—0 ), 101 8(0O—CH,~0O ), 107 6(C4) , 108 4(C-1), 108 7(C-3"), 113 9(C-2'),
123 9(C-4a), 124 0(C-6'), 128 5(C-8a), 133 0(C-1'), 141 5(C-5'), 146 4(C-2), 146 6(C-3),
148 2(C-4") [13,14] , (Humosine A)

D UVA S 2219, 295 2, 323 8, ESMMSMS 368 3[M +H]" "HNMR (600MHz, CDCL)
8: 6 90(1H, d, J =8 4Hz H-3'), 6 56(1H, s H-5), 6 43(1H, s H-8), 6 18(1H, d, J =8 4 Hz
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H-2'), 6 10(2H, s O CH,~0), 587(2H, s O CH,—0), 5§ 55(1H, d, J=3 6, H-9), 4 03(1H,
d, J=3 6Hz, H-1), 2 51(3H, s NCH,) [15] , (Bicuculline)

: UVA o' 2325, 281 0, ESIMSMS 356 4[M +H]" "HNMR (600 MHz, CDCL) d:
6 89(1H, d, J =8 4Hz H-12), 6 80(1H, d, J=7 8 Hz, H-11), 6 74(1H, s H-1), 6 62(1H, s
H-4), 6 69(1H, d, J=7. 8Hz, H-12), 6 69(1H, d, J=7. 8Hz, H-12), 6 69(1H, d, J =7 8 Hz, H-
12), 6 69(1H, d, J =7 8Hz H-12) “CNMR (150MHz, CDCL)d: 150 3(C-9), 147 5(C-2), 147.4
(C-3), 145 0(C-10), 129 6(C-14a), 128 6 (C-12a), 127. 7(C-8a), 126 8(C-4a), 123 9(C-12),
111 3(C-4), 110 9(C-11), 108 5(C-1), 60 2(C-14), 59 3(O—CH,~0), 56 1 (O~ CH,—0),
55 9(O—CH,—0), 55 8(0—CH,—0), 54 0(C-8), 51 5(C-6), 36 3(C-13), 29 1(C-5)

[16] , (Tetrahydopaimatine)
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Separation of Alkaloidsfran CorydalisD ecumbens ( Thunh ) Pers by
High Speed Counter-Current Chramatography

WANG Dai-Jie, L U Jian-Hua, GENG Yan-ing, WANG Xiao" , DUAN W en-Juan, FU M a0-Run
(Shandong Analysis and Test Center, Shandong Acadeny of Sciences Jinan 250014)

Abstract A method was established for the sgparation and purification of alkaloids from the crude extract of
Corydalis decumbens( Thunh ) Pers using high gpeed counter-current chromatography (HSCCC) with wo
modes First, pH-zone-refining counter-current chromatogrgphy was successfully perfomed with a wo-phase
olvent systam, n-hexane-ethyl acetatemethanol-water(5 5 2 8, V/V), inwhich 5 mmol/L triethylanine in
the organic stationary phase and 5 mmol/L hydrochloric acid in the aqueous mobile phase From 3 0 g of
crude extract, amixture and three compounds, with 375 mg protopine(1) , 362 mg humosine A (2) and 246
mg bicuculline(3) were obtained with puritiesof 97 5%, 95 6% and 97. 1%, repectively And then, the
mixture was sparated by HSCCC with the wo-phase lvent systen composed of n-hexane-ethyl acetate-
methanolwater(1 0 8 1L 1 1, V/V). Bicuculline(105 mg) and tetrahydropaimatine(470 mg) were obtained
from 850 mgmixture Among them, humosine A was ilated from Corydalis decumbens(Thunh ) Pers for
the first tme pH-Zone refining counter-current chramatography combined with routine HSCCC improved the
sparation efficiency of alkaloids fran crude Corydalis decumbens(Thunh ) Pers
Keywords Corydalis decumbens(Thunh ) Pers ; pH-Zone refining counter-current chromatography; High
geed counter-current chromatogrgphy; A lkaloids
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