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Purification of Rhizoma Corydalis Decumbentis total alkaloids
by ultrafiltration membrane technology
ZHU Cai-qing"'?, YU Hua'*, FAN Qi-kun', XIONG Sheng-quan', XU Li-ying', WEI Dong-zhi*
(1. Department of Natural Medicine, Institute of Materia Medica of Jiangxi Province, Nanchang 330029, China; 2. State
Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237, China)
Abstract: Objective To explore the possibility for application of ultrafiltration membrane technology
to purify Rhizoma Corydalis Decumbentis total alkaloids (RCDTA). Metheds Based on the index related
to protopine, to investigate the effect of different aperture membrane and orthogonal test of separation
parameters on membrane saparation efficiency of Xiatianwu Injection. Results The PS membrane with
6X 10°—1. 0X 10* interception molecular weight had better separation efficiency and the preferred operation
parameters were 0. 08 MPa of pressure, 40 C of liquid temperature, and 2.8 L/min of liquid speed.
Conclusion  Xiatianwu Injection prepared by ultrafiltration membrane technology is clear with good
colour and better drug function.
Key words: Rhizoma Corydalis Decumbentis total alkaloids (RCDTA ); protopine; membrane
separation; drug function
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/N JUIRRBLE BUAE AR B M2 L RIB O 1T L BR AT
1545 BT B 55 0 B O AR IE A T, R
T BT PR 2R G RICERR, Fi 2
B R RR AT REA TR AR EA R EE
HEYR. BREEEYE I EE KRBT, R
TR ZHMIE BIEAEREY, RIE-ZTHN
e TZRBEXEES B &0 REHNRERYS %,
RIG AL M. AT pH REHERBHERINS T
HRG. BRTZHEERABK ARESREKR R
RERAR . BEEERYERRE BABEARRA
WL, T RS B aif F BRI
LB AR £ B TR P 2 B AL AR B B 3R o B IR
SEEANAFPAHG T Z K HE b
200, ALBRABEESBHEARAMEEXE
B R H G EHTIR .
1 UEERE

R WA B I (R R R R AT IR A R A
7,4 P200 1 RIFEEWE . UV200 I #5hrT 28
KW R TiERAEARARK HW &3 TIE
W) ;M3 BEF 4z —8FXF G+ Mettler 24
#); TYXN—96 3 8 & # I ¥ %8 4 X (L ¥ 8 A
VL EARTFRFT) ; TP10—20 B rh S 4 4 B 3%
BREAREHMPS HEBRAH(RBRRXELE
HEARBRAF;GL—20B EERHELIL(LE
BERZNHR),

BEREREHFW LA XBEF ARG A RA A
AP S 031007); BEEE R & B R i 5 (F
SRFAHR;ERXEEMILAXERP AR A
RN &) AP LB 021209) ; B BT A 9% I8 5 (F B
2 A Y R E BT, S 110853-200201)
2 HEE&4R
2.1 AREEBABMEN - REXLERWTEE
(AREHMER 1% ERB ERR, 2R 51 4
WTE), I I%ERERE 200 5 HHEETLE
##,1X10° r/min BEE.L 5 min FHBEES
0.312 5 g/mL),
2.2 ARAABESBERRLE - A TREEREYE,
FEABE 5T b R P A B A 2 R A HPLC 319, #5E
RAFBEAN S TRENBEAGNBESEEXE
BRHBRBTTER ERAE L HPRIER
VIR 25 W AR ARER h 2 000 mL, JR BT b B B ¥R B
0.708 7 mg/mL, THRHFEMABEEDT BN
153.2 mg/g, R B HRESH R KT 0.08 MPa,
KRR 40 C . ERHAF & 2. 8 L/min, ATH1, B

EBBHMFRE M, A R AR E
ELBFPRMABNBERRERRE N MEE . H
TEPEMAFBRAOBNETRHRAE, EREMX 4
FHEEHR 20 000 B, SHIBA WA Y, FBRER
*HARBEREHTERBER T EZEER &
# UEIS503 MBEHA AT BH & E XL LS.
B BBEELR=(EIHT R A BRRKE X B
AR / R4 B B R BT B B B X 2R BL) X 100

£1 TABEEHAENEXTEBRRSIBEROKMW

Table 1 Effect of different types of membrane unit on

membrane separation efficiency of RCDTA

Ba#  BEAY EXRTERME EMH BEEAE TROERK

¥ AFRR ¥/(mgenl™) KB/nl BESE/Y B/ (ngeg™h

UEOS 503 6X10° 0.578 5 1780 72.6 216.9

6X 103~
LOX 10

UPIS503  2X10* 0.601 6 1810 76.8 152.9

2.3 BAoBERESHNEE.RTEAGESHHE
AN IR B RESHA RO WETBHR . —

UEIS 503 0.5837 1800 74.1 163.7

R, B BB R B AR R AR E i R A R 2

REZ.MERREL. EEAHE P, RBEEN
B) #HEARRE A . ABBRE COXBELEHR
REFTTHE, EXHIHTHERKERE 2, HPW
WMGWAARRA 1 000 mL, M KB RBERE RN
0.696 5 mg/mL , 7 Fo &% i) ¥ 48 W (R BUIR 2 et fin AL

200 mL F 4K,
£2 EERSKTE
Table 2 Factors and levels
B %
K F AGBAE/ B#fEE C KR
(L *» min~1) F1/MPa B/C

1 2.8 0. 08 25
2 2.4 0. 06 10
3 1.8 0. 04 40

ERARBERREMSHRE 3. AT, LT
BE BT B R A B R BN B
i, A ENERERN B>C>A, M LAREF A
WA R LRGN EWEENERERN:
B>A>C, At HE A #1C MiREMEMRAD, £~
6 FENNMER IIERSHERNFHBER
BER B ERRE AN, X T8 R A R R &
SPFAER FREELERRABEENEN. B
W, BT RE RS TESE, EERES B RENRE
Z¥NE 1 0.08 MPa, BHBEIRE 40 C,# KA
WE 2.8 L/min,

BREEXBRHEBTREEESBE L ZHRES
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Table 3 Results and visual analysis of orthogonal
test of Xiatianwu Injection treated

by membrane separation technology

b FHRER/  ERE TEYR
HEE A ¢ - @Lemn™'s  BBE  HHE/
m2) HE/% (mgrg™H
1 1 1 1 1 209.6 63.9 197.77
2 1 2 2 2 144.6 69.4 197. 85
3 1 3 3 3 166.7 64.2 155.17
4 2 1 2 3 192.3 63.8 192.11
5 2 2 3 1 187.6 67.4 183.41
[ 2 3 I 2 102.9 68.9 180.95
7 3 1 3 2 228.0 67.9 198.52
8 3 2 1 3 120.7 66.2 179. 80
9 3 3 2 1 83.4 63.9 176. 24
THEER
| 1736 2100 1444 160.2
I 160.6 1510 140.1 158.5
1 440 ULT 191 159. 9
R 29.6 92.3 54.0 L7
RRARRELR
1 65.8 65.2 66.3 65.1
I 66.7 67.7 65.7 68.7
] 66.0 85.7 66.5 64.7
R 0.9 2.5 0.8 40
FRGERAE
[ 183.60 196.13  186.17  185.81
1 185.49  187.02 188.73 192.44
1 184.85 170.79  179.03  175.69
R .89 25.35 9.70 16.75

£4 UEHBRERIBEHHTEST
Table 4 Variance analysis based on average
flux through membrane

FERR SS f F1ig BEH
A 1323.1 2 267.8 P<0.01
B 13 109.2 2 2 653.2 P<0.01
C 5 404. 6 2 1094.1  P<0.01
DGRE) 4. 940 2

Fo.05(2,2)=19. 00 Fo.0(2,2)=99.00
£5 UEMABBEEIEABRENTESH
Table § Variance analysis based on percentage

of protopine through membrane

HERE §S f Ffi
A 1.269 2 0. 043
B 10. 30 2 0.35
c 1. 069 2 0. 036
DGRE) 29. 57 2

Fo.05(2,2)=19.00
¥E 1 000 mL ZWHITRIE, SR TFYRERRN
227.4 mL/(min - m®), FM EREZLTENH
66.8% , T F = [R I 1 56 A4 JR & 42 Bk 195. 97 mg/
g (n=2), SEAEANHRHL, T8 P o R A
WEEABRE TIE0Y, RABARED T~

£6 UTHIEFMAERARSBAERHNSEESH
Table 6 Variance analysis based on protopine

in dissoluble solid materials

FERE SS f F1{8
A 5. 569 2 0.013
B 989. 027 2 2.318
C 151. 622 2 0. 355
DGRE) 426.733 2

Fo.05(2,2)=19. 00

WHE=GEHHLPRBEREER - A4 0 /MR &K
AEER)/(ZHAN/PREREREER)X100%
gk,
2.4 HRFRB-EAREABFEMLEL. TTLAE
B ALREERTREAB L LR EHE
REFEH B3 ADP R AR M /NMRERER K
M. A7 R SD KR(300~350 g, 9 A
ERER EEZRHYH L), ERATER 12 h, 5
B e K B E L Z 4 35 mg/ke BB,
1 5E » B 3 3 BRI , 0 A BB o, S BRI R A
3.8 MR AN, M B S HLBERINI N - 1. W&
PRP (& /MR 1138 ) F1 PPP (R /MR I3 . 4%
HEMKET TYXN—96 ZUREE M BBEEMN L,
GBI G T Z MBS B L2 % 00 B X B4
W, W€ 5 min P ML/MRBKRE R, Bl ADP N i
S0, G B ABE L ERAR T TR, Big K
MEERENE, WM TLHEARYEENH ADP
BEHARMPMRESE, BRI BEENER
(P<0.0D), HEMRAKMET BB LZHEY
BHEETLHRBEHBAE ERMME 3, B
HIBER R, B B ERMABIEN.

#7 TRHILHENEXTESRN ADP FIH

ARMAEREA KM (n=T)
Table 7 Effect of Xiatianwu Injection prepared by
different technologies on blood platelet
aggregation of rat induced by ADP (n=7)

a &/ /R B R %
(mg * mL™") RER/Y /%
pagitl - 52.947.4 -
BABITEAR 9 17.846.9* 66. 4
18 5.9+42.6%* 88. 8
EXEHEHE 9 35.845.0% 32.3
18 21.446.8" " 59.5
Syt B kE. " P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group
3 itig

RAEETERBRHRXLSEYBEZTK
i 6] [ S AL T RE A UL FEE S RS B A
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REBRE AR BREXAFERAYE . KHERF
B 5 7= A R Y e R, B R P R R IR B R R 2
BE, EEETZPRABEERRHBERTERA
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Bk, HEFEERERMN, AVRBRRBRE, Y
MARR 0. 5% 8, BT BBk 50%.,

BN BEARRUEEZMESN 2B H#R
e B TT , 24 R R AR IR) B 0 A 2 WA BRAE S 4,
AEHRTLEBRTRAGHER., EXRARSER
AWEH BESFER INMERERESHOK
75 S B2 16 JRL BT BB L R T o R R R R
BB AR IR R BUE R BB BOR  E X E
BEENEWIRIEE. BN, A THE TERE,
REBEAGOHERBMABRNFEE MREEERS
BE S AU B RRE R R RS R E
E5REESESBEAM P BB BREREX
A K, Atk BT LA o 3 0 56 24 W R R R vk 4R
WR /B IMAES FK PR TRk, SESE
B A2 WM B, LB A VB T8 P T R B B 2 B
. RABESESELRAGWAER T 4itk, W H b
KABFEETLE R AWM EBHAER KK
&, RERFIBEME,RA 6X10°~1.0X10* &
BHMSFRENBEES AT LR ERRSE
KorF 45, i B A AR ST M B R AR, KKIEE T
FERRRKAERESYE, TLC XRERBR,BEH
BIZS5KT24BNRSGFARMEMER,
HPLC B Eef BhEEA —-BLEHETAMN
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# E.Bf BREREEFHRARHNBEIBACTIZ AEKBEFNTALETRESH. FE XA
AB-8 KILBMHIEM REB BT HTRM AL URRBEFHRE. REIPANEEBIRGEEMN. &R

60% ZBRBUMERMERARERIRZBER  RREE T EREPE 0% ~800 ZHMAL. WIEXRES
B KBS RME R 10. 78 mg/mL BHHE ;KR W BE NaOH % W0 & F BB BUR AR, L 0. 1% NaOH % ¥ ¥E B
WRBF Eit BRKRRY L AB-8 #EH, LUK 0.1% NaOH B /E L 800 Z BB MR E R B B AT FH

KRBT HRRNRER S FCEBRMEIR.
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