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Study on separation and purification of podophyllotoxin from
Sinopodophyllum hexandrum using microporous resin combined
with preparative high-performance liquid chromatography
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Abstract: To establish a method for separating and purifying podophyllotoxin ( PPT) from Sinopodophyllum hexandrum using
microporous resin combined with preparative high-performance liquid chromatography ( PHPLC) . Fristly, static adsorption test
was used for choosing the best type of microporous resin. Secondly, the optimum conditions (the load solution concentration,
volume and flow rate of loading solution, and eluent concentration, eluent volume and eluent flow rate) were determined by
dynamic adsorption experiment. Finally , PHPLC was used for isolating and purifying PPT. The confirmation of chemical struc-
tures was performed by 'H NMR and "> C NMR. The optimum purification conditions of microporous resin was obtained as fol-
lows ; the 60 milliliter of 0.46 mg/mL PPT extract was loaded on the resin column at flow rate of 3 mL/min and eluted with
120 milliliter of 80% ethanol at flow rate of 3 mL/min. PPT with high purity was obtained by preparative HPLC with a Cg
column (Megres) by using 34% acetonitrile in ultrapure water at a constant flow rate of 14 mL/min and a sample volume of

ImL. HPLC analysis showed that the purities of PPT > 98% ,and the structure was confirmed as PPT. The method is simple,
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economic, efficient and can be applied to the separation and preparation of PPT from Sinopodophyllum hexandrum.

Key words : microporous resin ; preparative high-performance liquid chromatography ;isolation and purification ; Sinopodophyl-

lum hexandrum ; podophyllotoxin
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HPD-400 etk VR TS 500 ~ 550 0.30 ~1.20
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HPD-100 FEML RN 550 ~ 600 0.30 ~1.20
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KA AR B, g5 £, 0 i A0 AR L, mg/g; 0,
HFRSH TR B2, % o F i i8I R g B TR
A, A 80% £ 1 50 mL, Ay 5 24 b, i i,
FEVEW TR AR &, @ (3) f(4) LR AR
RIS i A e e 3 R RS 3

D,=m,/(m, —m,) x100% (3)

R=m,/m, x100% (4)

A omy MR R H R R S 5, mg;m, N
ORI B J U P R BE R R, mg s my, SN BRI TR
R R R T, mg; Dy S ERASUENL R, % ;R g lal
R, %
1.3.5 #HhARMKE
1.3.5.1  _ERERHR R0

Tict o] o e FEE 4314 1. 85.0.93 .0. 46 .0. 23 Al
0.12 mg/mL [¥) % F 8 R & BOR 60 mL, DLy # 3
mL/min _FFEZKALR AR, o3 SCHEAE J5 I
e R R R & &,
1.3.5.2  HEG B

e il e £ >N 0. 46 mg/mL Y F 3 K $ BUK 60



76 KIRF=YIBE R 5T K

Vol. 33
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Fig. 2 The result of dynamic absorption on HPD-100 macroporous resins
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LT W el T OB o 5 N I DY - 735 21 15
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F.'"H NMR(600 MHz, (CD,),C0)8:7.18(1H,s, H-
5)6.5(1H,s, H8),6.41 (2H,s, H2',6"),5. 99
(2H,d,J = 3.6 Hz,0CH,0) ,4.95(1H,d,J = 7.6
Hz,H4) ,4.56(1H,d,J = 4.8 Hz,H-1) ,4.50(1H,
dd,J = 8.0 Hz,Ha-3a) ,4.13(1H,dd,J = 8.8,8.0
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147.2(C-7),109.2(C-8),131.5(C-9),134.9( C-
10),136.4(C-1"),109.2(C-2"),153.6(C-3") ,137.
4(C4'),152. 6 (C5'),109. 2 (C-6"), 101. 3
(OCH,0),55.6(0Me-3'5"),59. 6 (OMe4") , 53
BRI AR — B S E RS N AR R,
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Fig. 3 The effect of different types of chromatographic columns on the separation of podophyllotoxin

U TEY a ¥ FoR RAFZE @GSN, Note: The chromatographic peaks of podophyllotoxin are shown in “a” in the following figure.
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Fig. 4 The effect of different proportion of mobile phase on the separation of podophyllotoxin
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O e JRE A iy T DAL D PR T 2
M $ FBCRE P 38 S 1 T I 2 1T 18, >4 i aed K
I LSRR B 23 T30 BR A S B IR B, i 2 22
VL EATAL s VR A I v B AR NIE 2 Al
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