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Abstract: Sophora tonkinensis, a shrub of the Leguminosae family, is widespread in Southwest China.The root of

S. tonkinensis, “ShanDouGen” in Chinese, is often used to treat inflammation of stomach, gingiva, throat, lung, and
other parts. In order to make full use of S. tonkinensis, a pH-zone-refining counter-current chromatography (PZRCCC)
method is established to separate and prepare alkaloids from its aerial parts. CH,Cl,-CH,OH-H,0 (5 : 3 : 2, V/V) was
selected as the solvent system of PZRCCC, 20 mmol - L' HCl was added to the upper aqueous stationary phase as a
retainer and 10 mmol + L' triethylamine (TEA) to the organic mobile phase as an eluter. The structures of the isolates
were elucidated by HRMS and NMR data. The a-glucosidase inhibitory activity of the isolates was determined by PNPG
method. A total of 183 mg matrine and 404 mg oxymatrine were obtained from 1.2 g total alkaloids. The purity of matrine
and oxymatrine were 98.7% and 98.2%, respectively, as determined by HPLC. Both matrine and oxymatrine had weak
L'and (115.90+14.05) mg - L',

respectively. The present study demonstrated PZRCCC is a simple and efficient method for the separation of alkaloids

inhibitory effects on a-glucosidase with 1Cy, values of (724.60+90.93) mg -

from the aerial part of S. tonkinensis, although finding a suitable solvent system is a time-consuming procedure.
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Fig. 1 Chemical structures of matrine and oxymatrine
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RIBEG A BR 2 ) [ TBP5002 TAUTO 18 3 %2 ( - %
Ivi] FH A W 5 AR BE A5 BRZA 1) L UVI00 28 A48 7%
(PEEHUERHE A BRATF]) .GeneVac miVac 25 B
DRARAL (P E GeneVac 24 F]) \ TC— 1050 1 7 1
e (v ) AR BOR B dn A BR A F] ) L CBM -
20A RGEFEH A (H AL EATE) DCU-20A5 i
SHL(HABEAT) LC-20AT &80 WA 3% 4%
( HA B HE 7))  Brucker Avance III HD-500 MHz
RS i R D 3 Y (B, Brucker 23 F)) L SPD-
M20A St HL % 8 B 9 A6 I 8 ( H AR B HEA D)
XS205 DualRange ( Fi -1 75 22 tH 1) A 47 ) — 6. 51 2
W) 43 H7 K F  BRUKER HCT Hi, 0§ 25 5 3% ( 26
[l | A 52 3 R 028 7)) Il MAT 95XP 5 43 % I 1%
(Z£H, Thermo) . ADP440+ W& Y it (18 = |, {3 18
AR F)  0SB-2100 A4 (L2 WA A
FR/AT]) SP-MAX3500FL £ I 6 9% G bR ( |
MEINTE AL R A BRA D) |

BT T oo — ) 20 M LY R X A SR Y —a- D -
NH R 2 2 AR 340 VR AR R A BR A D
20xPBS (b R E R A RA ) ; TAKBKEREH |
CNE A B B (PR B AR TR A R F 43
Brét) s HPLC 208 FH/K RS2 [ il 4tk

% B M ( Sophora tonkinensis) BY Hy I 3B 43 T
2018 4F 11 AR AT 74 A @RS &, i v
BOR PR S8 PRAS (S5 :20181103) PRAF T
VG ) 2 B8 ) 5t -5 B A 2 R L e

2 LIk

2.1 HERANH ERSSEMEPOFE

BB o AL P B o TR 250 1 ke, RS
FH 95% & B 10— J) 08 VR Mk 4 e T 1502, B
AR HCL 9 pH 2= 3, B0 58 38 WO R
Wi T I I K I e AB-8 AL IS AT IR hn
AIK,20% 2K, 70% H - K B AT Ve, W5 70%
B 7K DM ARR 4 , i+ BP AR 3 S 2R Pk
22 BB RERERBRNE &
221 H&BEH AR R & ER AR k-
BE-7K(5:3:2,V/V) RHEFRGEHATIAE, £
1 000 mL — 4 F ¢ 600 mL FfiE 400 mL 7K & T
AW 2F A RN /N IO TR AR A
AL AE EAH R HCL (10 mmol - L) 0.344
mL {E A [ 2 41, 7 T AT A TEA (10 mmol -
L") 0.444 mL 1E R i gl 48, # 75 B < 30 min J5
#H
222 Hmikagd g W12 g BAEYRRT IR
B A 7.5 mL & A HCL A _EAHAT 7.5 mL £ T
JTEA (AR, B R 5 e s i S T
pH DX 3 i (033 43 5
2INBRETE
23.1 pH Rr# i Bt HEmMd
B EAHLA 20 mLL - min™ A9 358 B A 5 3 58 3 ML
chVE Sk [ 5 A T, 15 min S5 WSS E) Y A WK
T, U I R GE A B 58 A T IRE AT, BRI IR TR
IS4 ONRN) | N S I i R N AN 1 R N E S
fiff, 7 Toad B KGR SV W T A TERE IR e 5%
FEEHEHL 2 inject BYOL, 4 T2 HLIERE T 1] 8 A It
B 5, 1812 P84T ML ZE 850 r - min”, FEFE R
FEJE L, LA 2 mL - min BEBE IR A SIAH , R B IF A
SEAMR I 8 Kol AN, B SR AR I Kl 210
nm , 38 8 VLS € 135 1 1) 0 L T S AR 1R 4, 43
B B AL AR R 4R s o
500 mL 2 WA T A AR BE %
2.3.2 HPLC 2 #7 JH HPLC i pg M st |38 7>
A= YIRS Y N B R 1A ALy . WORE B A



1462 | i i |

0%
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12.5, 4.1 Hz, H-17e), 3.80 (1H, dt, J = 9.5, 6.1
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2.80 (2H, d, J =11.6 Hz, H-10e, H-2e), 2.41
(1H, dt, J = 17.0, 4.1 Hz, H-14e), 2.23 (1H, m,
H-14a), 2.07 (2H, m), 1.90 (3H, m), 1.79 (1H,
m, H-9a), 1.73~1.34 (11H, m).”C NMR (125
MHz,CDCL,)8: 165.98 (C-15), 63.93 (C-6), 57.43
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7), 35.49 (C-5), 32.97 (C-14), 27.90 (C-12),
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Kb B WG . i 13 Statistical Product and Service
Solutions #4115 H H 1C, MH .

P I A ot AR T S I A IR L R A PR
PE S BIRRIAE & IC, B, SE 4T 3 W, 4 I A5
285 5L 5 [ T L BT R DB ) 1C 5 [ L

o) WE T A R 2R A

MF= [1-(A,-A,/B,-B,) ] x100%

K. A, A, B, B, HIFE 405 nm T 15
BOREA AL T S 2H | BRI N BE4H 2% 1 % e 2 Y
JE1H

K1 o-EHEBEEBRNER (B4 pL)
Table 1

a-glucosidase reaction system ( Unit: L)

wea g =T

£ i HE 4
7 P2 Back- X R AR

Test - Blank
Reagent ground  Negative

group roup eroup control

& group

PBS 50 60 70 80
FEd Sample 20 20 0 0
B Enzyme solution 10 0 10 0
PNPG 20 20 20 20
Na,CO, 50 50 50 50

3 RGN

3.1 HPLC Y& 4L
SCES AL T WA €0 5% 25 28 LLAf P 45 41 43 3k 3
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Fig. 2 HPLC chromatogram of total alkaloids
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HERr R EABRIE L T — A BEW A 7, an il 3 i
AN PRI AT M B T 53 2 ) B MR B R vh 3R AR
B F IR e AT E AR (AL E @) |, S 0k B R 3L Fn]
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(Cai et al.,2020) , ¥ 5 9% /= & W 4 76 °F 5 N ( Tong
et al.,2013) Ifif % OB AT Z0kE B -4 v 71 15 PN
(Wang et al.,2012) , ALK HALMEHT —&F
BE-HBE-7K (532 2,V/V) ( BARMIA 10 mmol -

L' HCL, FAHMIA 10 mmol - L' TEA) NEH| & 58
PRI AT pH DX R 35 It 1 o B, A
BUNE 4. A TR, 49 ~98 min 18432 HPLC £
A 1,162~ 178 min 185> A& 2 B4LE
Y2 hIe B a1, R 2n 8, HT
BT S 0T 0% A% 25 0 BOTE — 2 I 550 T R4
HAp s R F L R AR RO E . JaE O B IR vk
B, o3 S B P W 1 B RE B 4 0 I R) A AR R
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HCL T [ & AH 7, i sh A5 v TEA A9 3R A4S
pH DXHPHRG il 386 U €035 4 25 6 A ) i i) 80 SR &
4.B Ui/~ ,68~113 min W TAL A9 1, 148 ~ 200
min TS 2, 2 HPLC 4347, Hali 543 51
98.7% F1 98.2%

PR 58 BRI
Retention acid front
[¥ %€ #H

Stationary phase 0P o)

il Il |

T
Mobile phase W fikpH
=+ Eluentalkaloid @ ? ® Low pH

B3 pH DX R 007 (0 3 2 g 2 ]
Fig. 3 Schematic figure of PZRCCC separation principle
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LA ity 4 J3E R ) A AT, SRAT A A 9 1C,
HUNZR 2 ProR, S5 R, MR #1300 3
YO K S A D EORT oo 87 25 W AT <8V Bl
v Z A A A S X o H T A —
F8 00 1 5 1, L R A e 2 ) 40 o A B T

®2 Hmo-BEEEEGEGE

Table 2 a-glucosidase inhibitory activity of samples

FE 1C4,+SD

Sample (mg -+ L")

BAREY) Total extract —
S A Total alkaloids —
W 20§ Matrine 724.60+90.93
E AL ST Oxymatrine

BT B BE Acarbose

115.90+14.05

0.15+0.01
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1. Matrine; 2. Oxymatrine. Solvent system: CH,Cl,-MeOH-H,0
(5:3:2, V/V). A. 10 mmol - L' HCI in upper phase and 10
mmol - L' TEA in lower phase; B. 20 mmol - L' HCI in upper
phase and 10 mmol + L' TEA in lower phase.
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Fig. 4 PZRCCC of total alkaloids from the

aerial part of Sophora tonkinensts
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