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Study on the Purification Technology of 4 Active Components from Tripterygium wilfordii by Macroporous
Resin

WANG Zhongzhen'*, LIN Bing’, HAO Xia’, LIU Zhihong’, TIAN Zhen’, SONG Hongtao"*(1.Pharmacy College,
Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China;2.Dept. of Pharmacy, Fuzhou Gener-
al Hospital of Nanjing Military Region, Fuzhou 350025, China)

ABSTRACT OBJECTIVE: To study the purification technology of 4 active components from Tripterygium wilfordii by macropo-
rous resin. METHODS: The purification abilities of nine macroporous resins (ADS-5, ADS-8, HPD100, HPD300, HPD400,
HPD450, HPD700, HPD722 and HPD750) were studied with the adsorption and desorption rates of triptolide, wilforlide, trip-
tonide and tripterine as the index by static adsorption and desorption experiments for 4 active components from 7. wilfordii, so as to
screen optimal macroporous resins. Using transfer rate of active component as index, single factor test was used to investigate the
effects of different sampling method, ratio of mixing sample to total resin quantity, ratio of resin to medicinal material, cleaning so-
lution (type, amount and cleaning flow rate), diameter- height ratio of resins, eluant (volume, flow rate) on adsorption, so as to
determine the optimal elution technology; validation test was also conducted. RESULTS: HPD722 macroporous resin was chosen
as adsorption resin; ratio of diameter to height was 1:10, resin-medicinal material ratio was 1:2, and ratio of mixing sample to to-
tal resin quantity was 1:10; wet column installing and mixing resin for sample loading were adopted. The macroporous resin was
washed with 12 BV 20% ethanol at the rate of 12 BV/h, and then eluted with 12 BV 95% ethanol at the rate of 6 BV/h. The verifi-
cation test results showed that the total transfer rate of 4 active components from 7. wilfordii was more than 90% (RSD=0.99% ,
n=3). CONCLUSIONS: The optimized technology is stable and feasible, and suitable for the purification of 4 active components
from 7. wilfordii.

KEYWORDS Tripterygium wilfordii; Active component; Purification technology; Macroporous resin; Adsorption rate; Desorp-
tion rate; Transfer rate
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Al TP B T A LA AR TR, P o R R T ) 5
TR | F7 23T PN TR P G R (s R B s 2 R A PR
AL S 14032718, 14043609, 46 B AT 99% ) s B/ A
TilE P TRR ] 75 2 TR 21 2R ) i ity (L3 [R) FH A= 0 B R A PR )
b5 : 14022521, 14082933, 4l i « B ANIE T 98% ) 5 ADS-5.,
ADS-8 KFLIW B4 g (LR T AR A BRA A, B ) 5
HPD100, HPD300, HPD400, HPD450, HPD700, HPD722,
HPD750 LI B A M 5 B R4 LR A R F) L 6
En ) 595 % LR HTAl
2 FiEEER
2.1 ZIEERISWEENE
211 (gAY Ak XB-Cis (200 mm x4.6 mm,5 um);
WAIAH : O (B)-0.1% R , 1 )3 Bk B (0~45 min, 20% B~
40% Bj; 45~75 min, 40% B~50% B; 75~85 min, 50% B~
60% B;85~120 min,60% B~90% B;120~130 min, 90% B~
100% B), Y : 1.0 ml/min; A 3 4K : 218 nm; A7 - 35 C 5 ik
e 20 pl,
2.1.2 XTRRELVENI A B A e N EREE TR Y BRER |
NTRELT R RIEE LS THE PN T FE OG) o e RS SRR L, BT 25 ml
HI A, N 26 ACEE 1 ml 4351 2 40.8.39.2,198.4,193.6 pg
BT, VBT BE SRV
2.1.3  ARAEIRZR AL BRIk R AU Ak
AN IR 1.2.3.5.8 ml, B F 10 ml I, 4350 F 20
T e 2 20 B TR AD R A o DB S BE (o) e e L ()
AT AT, 22l Am i i 4R, ot OC R I3 1 M oG vk itk T
I gg R 2,

F1 KEXREELER

Tab 1 Linear range result

5 WA BUFIL MRREH AR, pg/ml

1 HATEARERE y=34130+4.71 09999 2.04~40.8

2 WA y=10.86x+6.71 09999 1.96~39.2

3 FABAE y=5447x+121 09999 9.92~198.4

4 HATENET y=3.42x-6.26 0.998 4 9.68~193.6

R2 FHiEFEEGER
Tab 2 Methodology study result
i WK, % RSD, % . R,
RRjElES RSD  fEmE EEM Rk pg/ml

AN B 99.11 14 12 17 0 5 154
A B 99.23 11 12 12 14 5 078
BTN 5 98.99 11 17 13 11 5 446
NN 99.53 15 18 14 125 255
2.2 KFLUE B4 BE % ik
2.2.1  RALWZE Rg o Fab B 77 e R g &

AR, TG LR T AL P, UK [R]85 1 AL R L 2%
LM ZEEZE R F 210 cm 336 4 h, TR R L 5 K
Ve, BV P KRBT oM 1L, g BT,

2.2.2  WHSWL-fEasy M FRICADS-5,ADS-8 .HPD100
HPD300 . HPD400 , HPD450 . HPD700 . HPD722 . HPD750 T~}
fI§0.5 g, BT HIEHTZIHH , A E A BRI 10 ml (A4 +
A:250.5 gml) , AR 24 h, P& s Hy 100 r/min, $°2.17
TS B W 5 s W AV R A U i, A B AR
ONTRE P TR R 2 TR PR A 45 R A U R A R b L TR
ST BRI RS . BSR4 g, WA s 53 BUR AR 4
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P AP R it = RS P4 i e P2 < DRI ) ARV RS IR i o 5
(% ) = VEIBLIRUTT R B < BB A B R B o5 35 A% 4 (%) =
(e O 8o e 38 < 8 B R AR ) / (4R JBCIAR I R 8 < 412 IR
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Tab 3 Comparison of total adsorption rate and desorption

rate of different types of resins

Ll M, % B, %
ADS-S 16.01 0.8
ADS-8 1412 4515
HPDI100 12.14 6341
HPD300 231 39.22
HPD400 30.14 2625
HPD450 2961 22.94
HPD700 39.52 1871
HPD722 2534 3094
HPDT50 22.09 3193

F4 AFRESKEEN &M HFEBRILER

Tab 4 Comparison of transfer rate of different types of res-

ins
T MR, mg/g ‘ Ethfﬁﬁ"& %

BATRNEE BARNEEH EARAZ BABNET E.amgg .9
ADS-5 0.011 0.171 0.093 0.138 0413 80.55
ADS-8 0.014 0.172 0.092 0.143 0421 80.60
HPD100 0.013 0.170 0.094 0.146 0423 80.86
HPD300 0.018 0.176 0.090 0.135 0419  80.16
HPD400 0.015 0.141 0.091 0.150 0397 7222
HPD450 0.014 0.143 0.082 0.127 0.366  70.19
HPD700 0.014 0.234 0.094 0.145 0487 9321
HPD722 0.018 0.233 0.100 0.152 0.521  99.64
HPD750 0.013 0.142 0.082 0.122 0.358  68.50

LA Fig B, 308 7 3 450 W T 236 R e O 24 4 A iy ) AR
JIg s th 2% 3 I, ADS ZR AR IR R0 5 SR B ZRAIK , i ik i 236
1=, Wt B I R AR TR 6 TR O TR SO o B W B AN 4 . HPD
F GRG0 T B 23 5 SRR AR T, A0S A TR AL
ARSI

DNFR A T B AR SO Ay i 7% K R BRI
HPD722 (55474 ) >HPD700 (IEH% 1 ) >HPD100 (FE M ) ~
HPD300 (FE# 1 ) ~ADS-5 (JE# 1 ) ~ADS-7 (e % ) >
HPD400 ( HH # 1: ) >HPD450 (H #% P ) >HPD750 ( 1 #) 1) .
U8 AR S AR R AR X TR A T O A B RS R A
R PR B 5 B8 R AR, 3K 5 B A AT U R B N A
Koo LA LIRGEI, e HPD 722 Ml ai kA fg o
2.3 EhASWRM LR %EER

SR FIHPD722 RURERR , 6 ShASWR Bf EFE ik ilir 125 4%

D 1 (FEW I EAEER) (BUHPD722 WS 4 g, MR35 (Y
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1.3 em) s 73 HURE IR 4 g, A BRI 16 mI (24 T 4225 0.5
g/ml, FRD) BRI, Wi 21, EAERE-25M Bt 1:1)

Tk 2(HE: AL FRECHPD722 B g 8 g, W 1k 44T
(12.2 emx1.3 cm) ; IR BURK 16 ml, B4 BAE BEHOR R
i ERE3IR.

I SURMBUN B L B B _ERETR) - R HPD722 i 8
g, ML 2R (12.2 emx 1.3 cm) ; B 16 ml 420U, k48 2R F
55 % CEERRFEZE 16 mi, FAE, BRI RS FRE3 IR

I AOKFRRE EAEER) : FRECHPD722 R fiE 8 g, M kR AT
(12.2 emx1.3 cm) ; B 16 ml $2HORK , W48 228, KB E
16 ml, B EW B4R HRBOR TR S ERE3 IR

¥ EREFS ORI ARRE , F 5 BV /K LA 10 BV/h i 33 Uk, J5
15 BV 95% LB LA 6 BV/h s BENE o 153 A LU B4 | b
AR B | SR 3SR AR IR 3, S5 SR LR 5

R5 AELEEFHETRMZEMERE LR
Tab 5 Comparison of adsorption rate and desorption rate
under different sample methods

FROE BRI meg  BURMER, % BB, mgg BT, %
1 0.523 100.00 0.521 99.64
2 0.462 87.71 0.445 84.96
3 0.493 94.33 0.357 68.31
4 0.522 99.84 0.474 90.66

H 2 5 AT, J7 ik 1RSI B S AL R R R e, R
VEFEFER G EAREAE D BRI
24 ERERMSHEER
241 FERERNR SR G LB EE SRRREER IR S AR
SO 1:2.1:4 1:8F0 1: 10, FRECEEFEAS IR AR AL R ,
PRRZS M i ey 10 1, 364 (N4 L em) . FAESR, 5 BV
K LA 10 BV/h it Uk, 485 F 15 BV 95% LA 6 BV/h i i
Vel THEARORI R A, GER IR 6.
FR6 AEHERIE SREE RO TEEUB S REBRER
Tab 6 Transfer rates of active components under different

ratios of mixing sample to total resin quantity

FERERSAR L iR W, % BEH
SRIH  EARARE CEABARE RARLE EARNER X%
1:2 79.85 87.76 89.71 76.62 84.16

114 7822 100.26 90.93 78.67 90.59

18 7743 10021 92.94 7827 90.78
110 76.66 104.34 89.08 75.11 90.81

6 SRR FEREAAR R g SR LB 12 10 I RS
Flio B, B0E 12 10 AHERERTE 5 R i st i EL
242 MWHR-ZGM TR ILINESE K E FRIHPD722 W fii 4.5
g, MIRHAL . FEARIR- 2GR BRI 201,101,122, 1: 3R
B IMARNE 0.5 ¢, #FE. BFES, 15 BV KL 10 BV/h i
T, ARG I 15 BV 95% L WELL 6 BV/h i Vel . W 45 A

R7T TEWE-HMRELL TEERBINEBERER
Tab 7 Transfer rates of active components under different
ratios of resin to sample

Wil 2541 HBR, % kgl
TR RABARE  RARARE  FABAE  FARNER %%
2:1 101.90 79.96 9031 83.48 83.81
11 107.70 7118 89.84 86.58 81.03
1:2 111.09 7826 94.52 92.07 87.01
113 10137 75.87 93.04 88.18 84.05
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TR W NR- 2R B o 1 20 AU RS
Hig Ko EIE, BE 1: 2 AR -2 it L.
243 THUEMEMFESE  (DIGUERRFZE . BURABEIIOR 10
ml, il A HPD722 8 I§ 0.5 g, £ FE . 53 BB I 4.5 g, 1 9% %%
¥ EFER, A MAK 109% L EE .20% ZEE 50 ml L 20 BV/h
it I PR R U AR 3 BT 10 min A 0 1H PR 1R R
100% o 3I03 HURMFE, 43 BIR K (10% 1% .20 % £ B2
Uk FHEA RS IR B SR AT SRS T A B RIS 0L . 25
IR, R 20 % CBERE R 425K, T 10 min Ay WETRTFR
98% , H 3% 3 By ARG A RO A3 5 TSR FH 10 % Z BERIK i Bk
i, 7 10 min W TR AR 51 5 92% F1 18.6% . AL, 645 20 % 2.
P Ay DR

(2) W Ve A AL . KE 2 FREUCHPD722 B i 4.5 g, T35 %
FEo FERTAR-254F ook 1 e 2 BEURIBGR, AR 0.5 g, FEFE .
FFEJE, 18 BV 20% Z. 1L 20 BV/h i 10k, 45 3 BVAE R
—ANLAY, MGG BT 5 mUR P, B S AL EI T 10 min Y05
L 45 ERWT, 12 BV IR IR A BRI ACR S 18 BV I 96 %
FHARARSER BT AT, TR VSV S8 2 12 BV,

(3) W VETR . K % FREUCHPD722 MK 4.5 g, Wik 2E 4L
W NR-29 R it Lol 10 2 S BURBUR, I AR 0.5 g, $EFF
FREE L A 12 BV 20% ZEELL 6,12, 18 BV/h i i iUk , Z4¢I4]
TP R TS BRIG L. S5 3R, W VR y 12 BV/h B, 357k
BRI TR, W T 2 2 12 BV/h.
244 WRERRELNEES KEEFRILHPDT22 W5 4.5 g, 435
PR IR R LA 115,106, 1: 10, M ikdehE . Hetig-2541
B EE A 12 BRI, ARG 0.5 ¢, FEFE . LFESS
12 BV 20% ZF#LL 12 BV/h it sl i Bk, 5 11 15 BV 95% LD
6 BV/h i, BEA RN RE R B R IR 8,

#8 AEAMEESLE TEERRSNEREER
Tab 8 Transfer rates of active components under different
ratios of diameter to height

HHE, %

FIBJA BT r b
MR iR BB BARLE EARAER O
1:15 77 99.5 88.3 79.1 89.7
1:6 75.6 98.3 88.9 822 90.4
1:10 R4 100.0 922 85.7 92.0

F 8L W EAR R LRy 12 10 B, A5 B e A% 2R e
Bho PR, BRE 1:10 MRS .
25 GEREAHER
2.5.1 WEBUARIEEE  AEBFRICHPDT22 )15 4.5 g, AR
R 1210, F G- 20 S5t Lok 1 2 B BGREUR, I AR
N50.5 g, $EFE. EREE, 12 BV 209% L FELL 12 BV/h i i
Uk, HL28 BV 19 95% AT, B 4 BVAE —AN 40, e
A S AT E | BT AN TRV AR 5350 2 IR 50 e v e g o i 2k
i VR I . S5 R B, T 4 BV 19 95% CBERe i 5%
%k 82.98% , 55 5~8 BV 1 13.41% , 45 12~28 BV A A4 ]
WARUR Y. I, B85 12 BV IR
2.5.2 VEBLRBEAYEES AEEFRELHPDT22 B 4.5 g, LI
R 110, RS -20 0 o Lok 1 2 S BGRBUR, AR
0.5 g, FkkE. ERESR, 12 BV 20% £ L) 12 BV/h i i
e, LA 12 BV Y 95% L LA 3.6.9.12 BV/h L g, %
ARUR R . BRI YRRy 6 BV B RS 3
I, R 89.36 % 5 it U KL AL HB M TR UL, i LA 6
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BV/h A i i i
2.6 mMIEZHMIEIE

TN R A R /N B AT, LA 95 9% Z AR
T, X b A AR 4 5E 4, IR IE, LA 95% LA E A DR 1%
F, Al TR E Sy - HPD722 BB WIS R m e g 1210,
ERR-2 04 Bt Ly 12 2, FERER I AR S LU R 1210 9%
BB FERIS B4 12 BV 1 209% 2 L)L 12 BV/h (19 8
VL, JA 12 BV 1 95% 2 B L 6 BV/h (13 38 16 i I i 4
1 BRI &0 T AT IR, AT 3 0), 45 R B R R
0% VUL, HEWFE 9,

®9 WIFRWER
Tab 9 Results of validation test

% R, .,
h — . MEERR RSD, %
W AR WARAEN WAROE TR e '
1 76.1 98.7 91.7 86.1 90.7
2 82.6 99.3 929 822 924 0.99
3 789 99.8 92.2 85.7 92.1
3 e

S E T AR TR 2 AR NI
JIr ATE R I 2L S 10, T s 58 1 S AR P i
AR o A IR B 5 AR L5 i A B o 4R O vk
PG T AR W BR85S0 I B AR, 5 Bl A R B
BIE D2 HIAR K . PRI, A SCR S AT Z M IR R 5

AR EAEE RIR 7 o B B RIER R B,
FLE EREA BRI R — BRI ARSI (BB 5
T AR I e B B R AR U AR, T BB 24 B4 1A Ry
PIUA Koo 1M B 2> FRRAR U KR4 R 2 AN S T R =3 0 i
W A B AR, T ELAE TS U A v B 3 FE R R AL, X LA BR 2%
Jit o TR B ARV DA 70 2 1 F 1] B AR AR 1R e 245 88 )
O3 PR USRI W R 58 4, DN MG PR PR IS AR A D b
Trikie FEFURIR IS ik K B, 5 AR WER I O 2 A
250.5 g/ml AR SFICITRENT ) , XS AR A 2 A 9 N AR A S A i
1% P, 2 T3 2o 25 5 IR - 24 6 o il A ) 2 T2
Lo s

TG T ZAE B LB , 2 LI Bk A TR A,
{ELTR B o  FEARBSG A S5 RN AT 5E . 2B E RTINS B Ak i
ROBORE 15 73 A WIS 0 BE il b, &% BE 3 BT 10 min 19 (3%
W 32 R AR I 2 2 5, DAL, 5 1T 10 i ) €5 330 1T AR
ARG A SRR . FERALM IR ZEL T 2o e B, )=
BrAE A R/ CAS TR R e F AR 209310 4 13 10 mm B2 M A )
X 45 SRR R B2, U A S B A i S T I
SRS, DA P RIS B T A& SN e TR
T B, e MO ) 3 5 T T S < TR 32 T D/, R T A A
K, SR
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B EE T AR ARG RO S 0 LR B R 2liE T2
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WERE , B IR AR = LA 12 10, A - 248 T i Lok 12 2, FEre i g
AR RE G LA 1210, 3R 7L 8 FERT IR AR FH 12 BV Y
20% LD 12 BV/h TR ERIEBE, )5 12 BV 19 95% L BE, L
6 BV/h A PR o HLLL 95 % B E e ) i, FLxT
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