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ABSTRACT : AIM To optimize the purification of total alkaloids from Tibetan medicine Sophora moorcrofiiana
seeds. METHODS After the pH value of aqueous exiract of total alkaloids was adjusted with chloric acid and
ammonia water, HPLC was applied to determining the contents of total alkaloids ( matrine, oxymatrine, sopho-
carpine and sophoridine ). The adsorption and desorption behaviors of five kinds of macroporous resins ( D101,
HPD600, H103, NKA-9, LAS-5B) were investigated. RESULTS H103 macroporous resin showed the largest
static adsorption capacity. The optimal conditions were determined to be 10 for pH value, 5 BV for sample volume
at a flow rate of 15 mL/h, 8 BV for water consumption, and 11 BV for elution volume of 70% ethanol at a flow
rate of 2 BV/h. The average elution rates of four alkaloids were 81. 54% , 88.37% , 90.35% and 94. 28% , whose
average contents were 0. 15 mg/g, 0. 08 mg/g, 0.09 mg/g and 0. 15 mg/g (1.87, 20.41, 9.72 and 7. 65 times
of those before the optimization) , respectively. CONCLUSION H103 macroporous resin holds strong adsorption
ability for total alkaloids from Sophora moorcrofiiana seeds, therefore can bring forth a good enrichment effect for it.
KEY WORDS: Sophora moorcrofitana seeds; matrine; oxymatrine; sophocarpine; sophoridine; purification;

macroporous resins
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REPERH
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2.1 xR CRHARRE G E R
HPLC /f[g]ﬁﬁ?{mio ﬁj\*ﬁ;f%ﬁﬁ Diamonsil C18(2) é
EAH (4.6 mm x 250 mm, 3 pm ) ; W sh A1
0. 02 mol/ LR 2% % (pH=8) : FHEE (55 :
45); AR 1.0 mL/min; AP 220 nm;
M35 °Co 4550, FAbwr o, PARTE. B2 5.
TSNS HIFE 0. 46 ~59.00, 0.40 ~51.60, 0.55 ~
70.00, 0.59 ~75.00 pe/mL JEHENLYER R BT,
S Z B R 0.999 9. 0.999 9, 0.999 9,
0.999 8, AL U #4354 99.98% . 100. 30% .
99.69% . 100.20% , 4 Fi A= Wik iy & A &4 5
59.37. 0.99., 0.26, 15.36 pg/g.
2.2 BAEMEAEHE T L
2.2.1 AR BIALEE 0.5 £ T BRI A
i ol B B0 24 b, 2 BV YR s FHEELL 2 BV/h {4
Rl AR, JHRE 8 ~10 h, 1L 2 BV/h
PR e 2 A B 2 2R O K S AN, K
PRGN TR EL B 2. 2BV 5% EhERIA W LI4 ~ 6 BV/h
R AL MIRZ, JHRI2 ~4 h, FHKLIR
FEARFUR B PR IR R K pH Sk, WIS ®E S a7
BEAN L HEAT FAL B, 45538 1 2 70 o0 e, DAOK U
&, FFH 10% NaCl 3230, DI i 7e i rh 258
2.2.2  RALMRAY S 1 i i
2.2.2.1 FRASWEE A E  HRC AR FRLF R R AL
Fjg (D101, HPD600, HI03, NKA-9, LAS-5B)
LR, IMARMEM F S AEYROKE R (HiE S
B, PR B MLE . SN A A & e
80.10, 3.92, 9.26., 19.60 pg/g, FH), 25 C
TR KU 24 b, I BT TAE JS 240 AR e
A, TREEESRKME A, AN A= (C -
C,) V/m (Co B AEYWHIR R, C a4k
Yot ¢ BYZI BTV BE, V ORZSARTR, m o KALR
RED) o SRR 1,

x1 BERME (FEXFLMAE, n=3)

Tab.1 Static adsorption capacities of different macro-
porous resins (n =3)
W SRR/ (mg-g ")

D101 HPD600 H103 NKA-9 LAS-5B
AT S, 16.74 18. 89 24.19 15.29 13. 09
PSR 0.37 0.42 0.41 0.35 0.30
iR 0.08 0.07 0.07 0.04 0.09
el 6.53 6.38 6.93 4.93 5.13
Jyiil 23.72 25.76 31. 60 20. 61 18. 61

2.2.2.2 FEWMIBI s BOE A EAE A R FLAY
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Fig.1 Static adsorption curves

FH T 1, H103 71K AL AR B X Ak 5 S 0
RO 7 S RS IR B RO, T ELXE 4 A A=
Py A R S 1 SRS R A 4 B, T 1
H & SRR T B R AR A A
2.2.3 PR pH fH  HRT AL PREFHG H103 IR AL
BERE, INAASIR] pH (470 Az B 8 A W0 B 7K 5 T
(B M EZKIEZE T pH (H), 25 C Tk
FiKIE 24 h, W@ 25 P A & A =, TR
H103 BIRALR AR ARSI B i, 455 3% 2,

Fx2 @EWME (REpH{E, n=3)

Tab.2 Static adsorption capacities at different pH values

(n=3)
AR (mg-g™")

Sy 3.0 5.0 7.0 9.0 10.0 11.0
BALTTS 4.45 10. 39 16. 33 19.30 22.26 18.23
1 SR 0.07 0.17 0.27 0.32 0.37 0.22
S il 0.02 0. 05 0.07 0.08 0.10 0.07
fie 2 1. 15 2.69 4.22 4.99 5.76 4.23
J=¥ill 5.69 13.30 20.89 24.69 28.49 19.23

HERATH, B pH [HThE, HI103 ALK LAY
JRGE AR Pk 1) T B R 3, A4 pH K F 10,0
R REAR, FTRE/E M T pH H i & 5 804 Yl
fEFEER R RE . K, 264 pH 10. 0 VE R iReft EAER
pH A,

2.2.4 tEEERZ HUE ARFRLF A9 H103 ALK AL
REEHE, S pH 10.0 (48> A M F 5 A W Bl K
W, PA15 mL/h AR AT sh A e b, dicHead i
W, MEAYe A R, SRE 2, mE R,
LFERARF R 4 BV B, A AL SRR 2 ek £
TR, T SRR R BRTE 5 BV B A IR,
Wi e fE AR 5 BV,
2.2.5 KyEHE BEAAEEG R H103 AR FLA
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Fig.2 Leakage curves

JEZEHE, A pH 10. 0 (WRVAERL T AV K W,
DL 15 mL/h (AR RN S BV FRERSEF TR, 1558
TS, Sell B FoKBERL, 1 20 BV 70% &
BEVRE, ARV, Wedn, T4, R, Wl
EHE R, B, ARSI TR, T
PR, HRLES,

#3 Kk%HBE (n=3)

Tab.3 Water consumption (r =3)

b Wy R
BIR/% S 0.66 0. 87 1.36  2.59
MRk 0 0.55 0.78 1. 11

HAE B 0.12 0.52 0. 89 1.02

TEER 0. 68 1.23 2.55  3.26
HER/mg  — 158.21  125.98  102.11  68.23
EWR/%  EALEESE 6. 16 8.21 10.26  9.23
e 3.77 5.03 6.29  5.66

2 Bl 4.96 6. 61 8.26  7.43

BT, 7.93 10. 58 13.22 11.9

HIZ TR, SR EB TR huEns, AEYmdey
— PR, RUEREZ A il ok i
K, HKET AP e HAl . K5 2 BV 3
INE] 12 BV [, 4 Ff A= Yo p 4512k 5 1 T,
MRS BV BARI R R, I, RAED
R HIZK 5 8 BV,
2.2.6 MBI H] B AL PR H103
RURFLIT AR HEHE, A pH 10. 0 fRb AL F B EY)
KA, LL1S mL/h (ARG R AL S BY AR Ak
Frmeht fesermemiis, JH 8 BV L& FKmit,
B H 4 BV 4B (10% ., 30% ., 50% ., 70% .
90% ) PEATUEML, WCERVEBCH, K 4 AP R
AT, IFRVEBE M, RN M =pV
(p AYEMEI b LE Wl ) TR e B, VR R R
) o UUCERHARBUN OB AR, Pelbi YAk bs
el (B3), K BBRPLE o oAb 3 Fif
2160

AWIEK 70% £ BEEUEIL RO, SR 70% L
VR B o

031 CmpEsE - HEE - MEE B

0.7
0.61
0.51
0.4
0.3 //\
0.2 /\

N
0

Ve & /mg

0 10 20 30 40 50 60 70 80 90 100

ZFE/%
T FPE s Sma A RS A 17100, &S0 E A i
MR 1/10
B3 AREERSEZEET B0t it #h £k

Fig.3 Elution curves at different concentrations of ethanol
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Fig. 4 Elution curves at different volume flow rates

Fig. 5 Accumulation desorption rates at different

volume flow rates

F4 WIERWER (n=3)
Tab. 4 Results of verification tests (n =3)
% W% Bt it/ mg % Bt 2./ % PRI/ % HEE/mg MXEHER/% SR/ (mgg™')  RSD/%
EATE S 55.32 93. 18 78.24 761. 96 14. 47 0. 14
58.23 98. 08 82.36 802. 06 15.23 0.15 3.62
59.39 100. 04 84.01 818. 10 15.53 0.16
[ 0.94 95. 00 84. 80 761. 96 7.85 0. 08
0.99 100. 00 89. 26 802. 06 8.26 0. 08 3.65
1.01 102. 00 91. 05 818. 10 8.43 0. 08
Ve 0.24 91. 34 86. 70 761. 96 8.65 0.09
0.25 96. 15 91.26 802. 06 9.11 0.09 3.66
0. 26 98. 07 93.09 818. 10 9.29 0.09
T, 14. 56 94. 81 90. 47 761. 96 14.55 0.15
15.33 99. 80 95.23 802. 06 15.32 0.15 3.67
15. 64 101. 80 97.13 818. 10 15. 63 0.16
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