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Separation and purification of total saponins from Clematis henryi
by macroporous resins
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Abstract: Objective To study the technological parameters of enriching and purifying total saponins from Clematis henryi by
macroporous resins. Methods The content of saponins was determined by colorimetry; The optimum macroporous resins were
selected by comparing static adsorptive capabilities and desorption ratio of five kinds of resins; The dynamic adsorption and desorption
of D-101 resin were researched to obtain the optimum parameters. Results The D-101 resin showed the best adsorptive and
desorptive capabilities; The optimum technological parameters were obtained as follows: The concentration of sample solution is crude
drug 0.2 g/mL, the pH value of sample solution is 5 at flow rate of 1 BV/h; Then washed with 4 BV purified water, the desorption of
saponins was washed with 70% ethanol at washing rate of 2 BV/h. The purity of total saponins obtained was 71.53%, the transfer ratio
reached 86.02% and refine ratio reached 238.81%. Conclusion Using D-101 resin to enrich and purify total saponins from C. henryi
is feasible.
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235 MY B EREE  Clematis henryi Oliv. T
s FFEURRN RS (528 10709-200304, T4 H
o 24 AR SR BT s AR S A A A,
IK A ZEIK
2 HESHR
2.1 B ERBEHNE
200 S RFBED ORFE AR E ST R R
4.5 mg, & 10 mL &I, IHERE, €822
B, #8257, 19 0.45 mg/mL X B A

2 W S R T 0 T 804 160+ 240,
320, 400. 480 uL T 10 mL HZEREF, 70 TK
BT, INHECHIT 5% SR -VKEE RIS 0.2
mL, M 0.8 mL, #%5), & 60 CKE A
15 min, H/KAH, HERIMAVKESER 5 mL, $£5).
PLEEAN- AT I3 Y66 ETHAE 400~760 nm 14, 45
FIRIRAE 552 nm AT F K. JEH 552 nm
MHE P . DSHHEUR IR s A Ab bR, OGRS (4D
EAHPARR, FATLNERIA, 3HE77FE Y=3.672 4
X—0.005 9,7=0.999 7, &I FIHRIRAE 36~216 ug
MR R RUFS
2.1.2 B & S S S RE Bt

BREE MR R 1.0 kg, TZE1R5T 12 h, HKIKLL 104
108 5 & 70% S FEIMBE R 3 I, T D)% 300 W,
FEX 4 min. EHIER, GHREUE, Rl CrE,
HZEKER 2 5 LIRS (E 4225 0.2 g/mL),
JRUE UKAR ¥4 7 o #HEOff i TR Bk 2 W 10 mL,
ST MR IG 3 U0, SR K MURT IE T REARE 3 IR,
HGHIETRS, KintET, HREHEWIFEESR 50
mL. FEWBULEIR 100 uL, % “2.1.17 WKy
EIGE A8, HREFEMR D RS, 458
SR80k 10.53 mg/mL, RSD 4 1.37% (n=6).
2.2 KFLWAEE! Si£HE

HPRAL B A (W A% R Hh g bR 25K 93 J5 - HERRFR
W5 g THESMMES, WA LB 50
mL, ZIHCE 4 h, &R 10 min JEE 1 IR, fFEAT
FEOTIREH, BERE, W PSR R R B AT R
TH ATl I 110 e 2 VAR IR Rt R I i %

VI P 0 PR T TSN L ZE AR, MR D
AN 95% M 50 mL, =EWJHE 4 h, BFF% 10 min 3=
Bk, o, s, W sEmh Sg
TR, THE &P IR s iR . 453
W 1. G55REW], D-101 B xS Fm-k ks w2
TR R A b = AR S NCR, RIS LM
CRETERE . MOERE D-101 AL IR A alifb -2k
S S S ) e A B IR RE AT B A5 W B - D I e T
W

LR A= OB B ¥ VP A S 1 5 B — R
JE R A B B I TR X I A

WS, B % = IR S5t/ 0 B T £ A R A

R, 4 = AP YA X AT VR T B F AR /A A
WK
2.3 D-101 KFLtBERT Bt §k 25 B B H S IR Fi-
RS HER

231 ERRBUBCRIRBEX B R sEm HERAR

R1 TEIPIAEFRZS IR B 2 FIARIR R A9 LI
Table 1 Static adsorption and desorption

of different marcroporous resins

WIRALS MR (mgrg ) PR A/% SRR/ %
D-101 60.53 57.48 95.83
HPD-100 49.77 47.26 94.37
AB-8 54.03 51.31 91.59
S-8 59.25 56.27 84.31
LX-68 36.39 34.56 87.97
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& WAL D-101 #1510 ¢ (V=28 mL), ¥gik
SRR o I AN TR] Jo R 8 1) BT B e S S P VA
LA 1 BV/h AR AT, 480 4 BV ZK080K
2 BV/h IRRR R VERE AR T, WS AR K
W, ME R, RN, SRR 20 5K
KgAK wor,  ERERORR IR EL R AR AN T
JEA T AR B, dme e B TR O 4225 0.2 g/mL.
EEWR B i = AR R L X R — i AT
SRR X I VAR AR — K BRI AR B X KU /B
Jig ot
R2  EHRBREREX BZSUR R0
Table 2 Effect of concentration on adsorption amount
AR EREE SRR KSR LUMRB R TR
(gmL") BUmL (mgmL') (mgmL') (mgg') /%

0.1 100 0.51 0.26 43.89  83.36
0.2 50 0.55 0.35 4532 86.08
0.3 333 1.12 0.43 40.80  77.49
0.4 25 1.56 0.41 39.09 7425

232 FREHATRGLEX SR sE . HERRRREX
ZVRALFL) D-101 Bl 10 g (V=28 mL), mik%:
FEo BU50 mL EFRE, 23 LL 051 14 24 3. 4BV/h
FIAERR L B EAEIE ;. 4 BV 28087K 2 BV/h HI4ERR
TEVEE AT, W FERR A K YRR, I s e
SRR, TR . S5 WER 3. A, BUIK
SO 5 S T < ] S = E S P w3 7 R Y A
TR, RN S HORI R I P 3 i & AR R
0.5 BV/h {_EAEARUR AT 1 BV/h )RR &
SERAHZEAK, LGB TR, o B At
RSN 1 BV/h.

233 EFRME pH {ED AP R HERAFRE
ZTALEE) D-101 B{fiE 10 g (V=28 mL), W@ik%:
Ko BX50 mL BFEI S 4, IIANERER VY pH {H 5
W4y 5. 6. 7. 8, LL1 BV/h _LFELHY, 4 BV

=3 ORMHATR S X Bh 7S 0% MRG0

Table 3 Effect of flow rate on adsorption amount

MK 2 BV/h Bl i, WA AR TR v R 7K B
MW B2 1, IFELR R, 4RIL%E 4. |
SEEGEE R AT AL, ERE pH RN AR B 45 R R
BK. IR =2 1on BESARE, 2 NREL
1o XLCRRIELAIFEMI RN 585, B8 145
B RCERTTIAFAE, SR R IR PERT, —ni 2 LA
T IERAEAE, HRITRAR WA . Rt FARRT
pH {H B HIE 5 it o

&4 LR pH EXSZSIRMIAIR R

Table 4 Effect of pH value on adsorption amount

o fon s TR S (A A e A e
RS pH {E i . .
(mgmL) (mgmL") (mgg) %
4 0.93 0.23 45.98 87.33
5 0.81 0.22 4877  92.63
6 1.01 0.24 4335 82.34
7 1.13 0.21 39.93 75.84
8 127 0.27 3357 63.76

234 PRIRE BRI ERE 6K ICE T B )
D-101 B fi§ 10 g (V=28 mL), JiE3kE. $4uimm
AR AT EAERI S, 4 BV 28K 2
BV/h Pl 21950, FEAK I 2818 7K B 30%+50%-70%
95%LIF 4 BV ARV, Peli AR & 2 BV/h.
WCAR BV, AL SR a2 T
AR e R, IHE B RES R 4R
W 5. v LUE Y, SR 2 2 50%
F170% LBEGEIB A+, B 70% L EEVEI T 1516 B 2
IR B . DR RE 70% Lk e i s 1t
2.3.5 PRI EX S A R AERRE
TRALEE ) D-101 BHAIE 10 g (V=28 mL), LA,
FEHT 25 P A5 M B B 244 EFEIG, 4BV
21K 2 BV/h PERR AR 5T, 48 H 6 BV 70% LB
PRGN 2 BV/h, B IR IARAAFRIER N 14,
YGRS 10 24 3. 4. 5. 6, HEEBRFFIVER
£S5 TEEBFIX S S EREA N
Table 5 Effect of different eluting agents on desorption

MR 1 Ly 2 U s VA vl U 0 VLT of tatal saponins
WE/BVH) (mgmL) (mgmL) (mgg') % e SRR /mg B FTEY)/mg R 2 £ %
0.5 0.67 0.23 46.06  87.48 K 1.6 37.1 4.29
1 0.69 0.25 46.93  89.14 30% L1 7.7 69.6 10.99
2 0.87 0.29 4519 85.83 50% L1 84.1 171.7 49.00
3 1.32 0.34 4151 78.84 70% L1 286.3 403.2 71.11
4 1.77 0.39 4033 76.60 95% L1 13.7 59.4 23.01
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', Ul IR NER 6. GiRKY, B 5. 6 it
P SR BRI ARG, ATACh 4 BV I
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RITMERGH M, %€ 4 BV A EAEMBEmnH & .
Vel e = DEM BT IR B X P AR
VEM A =VEMi i/ CEARBUBRIR L X AR A RRD

Fo6 HHRFAENSETHRERAIFN
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Table 8 Effect of different amount of washing

water on impurities

Table 6 Effect of eluent amount on desorption KR, BEEhE  REEY RESE
of tatal saponins BV mg mg %

YT SRR /mg Ve 2% 1 433.59 697.13 62.20

1 142.59 27.07 2 429.65 629.62 68.23

2 157.65 29.94 3 424.13 601.77 70.48

3 114.13 21.68 4 423.27 593.25 71.35

4 26.27 4.99 5 421.66 591.46 71.29

5 6.57 1.22

p 3.66 1.0 238 LZEERUEWE  MERAKEZ BB
D-101 B fiE 10 g (V=28 mL), JWiEMHM. HURES
2.3.6  VEBRAREXS SAS M e VEREFK W) 50 mL, 7YY pH {4 5, LA 1 BV/h EFE, 4BV

& FAL PR D-101 #HE 10 ¢ (V=28 mL) 4 17,
VRSB o FRHT TS ST IR S AT AR S, 4
BV Z&1RK 2 BV/Ah Ptk i, 4k 4 BV 70% LB
SPIBL 1L 24 3. 4. 5BV/h el HE R
e giRIE 7. BB EDNAA T 2RI
EM TR BEA T HORPr, BRIT A/ IR AR AR
ARV SO . WL E R, KM 1 BV
F12 BV/h AT B SRS A ZE A 2, 518
FIAEPHCR, R 2 BV/Ah VBRI & .

RT FEBRFRRRR M R SRR A 00

Table 7 Effect of eluent flow rate on desorption

of tatal saponins

AR E/(BVH

MR R /mg

1 435.59
2 437.65
3 424.13
4 406.27
5 389.57
2.3.7  hUEAR BRI A 58 HERIRRIZ TilAk

PR D-101 B g 10 g (V=28 mL) 5 4}, Jikift.
FEHT B SR R 5 ERERN IS, 2 1. 2.
3. 4. 5 BV Z/KLL 2 BV/h BRI, 4k
4 BV 70% 0L 2 BV/h Pl THE RS &,
AR, BT, RRE iR, tHER ST R

ZNK 2 BV/h YELZ 5, 4 BV 70% 4 LL 2 BV/h
VR R, ORI, W b R B .
BOEMI, TRAoE T, THEDE R R B
MBS EG Y50 mL FESVRL 45 TRRE
B, WHE EFRR R BTSSR R G
B REHIEE . DL RT3 4, SER AR
® 9. WA, gl E ks SR T R
JE KA 29.95%3 T 31 71.53%, WERiL ] 86.02%,
K hIREIA 3] 238.81%, 4RI

g 2 = B T T A T e S B R A R
110 57

R P82 = A 510 P S R 43 0 _E R
W e A S P T R 2
2.3.9 BT IRECT S vERE S YERRREL
ZFAL TR D-101 A5 10 g (V=28 mL), it
FE MO Off e 1 B AR R P R Dl 4, 7R IR
FE b ST W B AN IR 8 YR, THEAL T 2. 4.
6+ 8 MW= TR ek, SRR
10. 455KH, D-101 BIESAEH 6 UG, 2k
RE IR [ o LD DRI AT i A2 o o R B -0 ot o 50 1)
N, BRI EARE N kA m n, AE
W PR SS B AL 2K o DRIIEAEAE 6 IR S5, NATR IR
AT P A AR B
3 i1ig

BBk 2 A KRR ) 256, 2515 58
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£9 WIERE n=3)
Table 9 Validation test (n = 3)

TR HU%

G Wk ORI %
KtlRr  ORSHS

1 30.45 71.79 85.25 235.76

2 29.52 70.65 86.15 239.29

3 29.89 72.16 86.64 241.38

R 10 RSE AR BB HRE S HME R0

Table 10 Effect of using times on content and yield

AR P CH Y% /%
2 72.47 86.14
4 72.35 86.11
6 71.61 84.95
8 68.10 78.37

WK AAHATROR D WS B AL GRS .
B PR R AU AR A SR Sl A Bh b 4
WUa, AR AGAiEpI 329, BORHSR w120
s BB R 24t e, SO LR SAT,
e DA

RAUP IR T2 N R R AT 34 Ao
B2tk B H s — & mBUgHUR HIT )
5T 5, A B AR I 25 55 5 T AN
ST A S8 MR AL B OV B a4
M ERAEIL PR AR 2UAL I TR, TR E T EAE
W, IAEBREEETZSH, 70 n LIERHGR A
Bl EREAR R AR pH (. DRl
FULERE . Vel M & DM AR A5 o 2% 5400
H, 3755, Waemtbsil 7 —EMiE LT

EHERITR

MR B I R — T R, GRS R
HEAERRAIE R IR RRY], JEBORAE AT
A ATl YE B O A TIAL BE R 22 T FI AR T, A8 B
PR, AR T2l e m, IRREde R IR
WA A dir o MIRAE R AE B S oM B AR, W
NEAEIL A0, Ao A WIEAERDA, e
SeA; MH WA R AR H— BORRRAE 1 T~
1:10.
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