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Separation and Purification Processes of Total Alkaloids from Corydalis Yanhusuo with Macroporous
Adsorption Resins

ZHOU Wenwei', YE Yipil‘lg2 (I.Ningbo No.2 Hospital, Ningbo 315010, China; 2.Zhejiang Academy of Medical Sciences,
Hangzhou 310013, China)

ABSTRACT: OBJECTIVE To explore the optimal separation of the total alkaloids from Corydalis yanhusuo by selecting
appropriate macroporous adsorption resins. METHODS To evaluate the separating efficiency by measuring the adsorption
ratio, eluting ratio of the total alkaloids as indexes. RESULTS The D101 macroporous adsorption resins have the best
adsorption capacity and the optimal separating efficiency with the following eluting method: the extract liquid was applied to
resin column, then the resin was washed by water to remove impurity and the total alkaloids were desorbed by 0.2 mol-L™"
hydrochloride 50% ethanol. CONCLUSION This method is simple, feasible and can be used for separation and purification of
the total alkaloids from Corydalis yanhusuo.

KEY WORDS: macroporous adsorption resins; Corydalis yanhusuo; alkaloids
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(R AEIRHEAT B4 4lifh, FFRH SR i A 4
HH R B 8 SRS RO By s Al T,
WA T AL T E R — e SN .
1 KIe#R

1.1 %88 TU-1800 A2 4hn] WL 4r St BEA (b 3t
MM AT]); 5 L e 2 R A AR
HARAF]); BP211D Sartorius HL K P (2 [H) .
1.2 ¥k D101, D201A, D401 KL B4 fIg R
AR A A AR MNE A, 15 : 0510016),
HPD-600(7 by M AR BAL TH MR AR, b5
0408013), HP-20 KFLW BB g Ik ot Bl o) B
HIRTAEA T, 5. 051109); ZEHHRZH (BT
W2, bS5 20061207); W i A E
FHON RS (VA8 25 A 3R I, 42 . 98.6%, ik
5 20070318); BT R AIA A A A 4l

2 TEWHE

2.1 SEIE

2.1 WE vk SRARYEG R Ltk e, /)
R 2 S IDORT FE S VA VR BRE SV 1 mL, B TSRS
I 10 mL ST R, RS S AR
My ekl 4 mL, PRPEHEHL 3 min, i & 40 min i
Y2 Y EUEA s A TR — S IR 4N 22 1 Vi (pH 4.5)
Z REBAEME IO 1, BRI BT
Eba ey, F 415 nm K AR I 5E WA RE

2.1.2 RGBSR R BRI A
(1) R TR 5t &1 E TH 2= 0T L 2.56 mg, T 10 mL
SR, ISR -TERR T 2% R (pH 4.5) W iR T ke
AL, FA), AR (RE 1| mL 5 R
it S 4E BH 22 1, 0.256 mg).

2.1.3 PR RFEE 3 BN % UM
0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8mL,
BRSNS 10 mL 00 34, B9
WD 1.0, 0.9, 0.8, 0.7, 0.6, 0.5, 0.4, 0.3,
0.2 mL 5 1% - 1 B 2% 1 (pHL 4.5), AR JE RS %5 A
4 mL ¥R My SR W, PR P2 3 min, 4331 E 40 min,
SR ), AR B AN AT WA BEV (1 24
2005 R 5K VAYLE 415 nm A Ab e, DA
W A BE (A) A A b, R TR I A A 5 2R Ak
(ngmL™") g H A8 b AF P, 43 2k 1k 9 R
Y=0.043 2X +0.013 1, MK FREL 1=0.999 4, i XS
W IR B AE 2.56~17.92 pgmL ™" I, SR 2 i)
B RIFLERR.

22 LM%

o E IR 252 2010 4F 3 15 27 %745 3 1)

221 KL PHAS R I AR 2 FRIBCR LA 20
g, MRIEEENE . H 95% Ui A U BN 5 oK
RAARMEBIET, FH2K©2~3 BV)PEE.
222 FEAIERITEIS PRI 500 g EEER, NS
R 80% LMl HEE 2 h, $REX 3 WK, LUk, &
I3 UCIEWE, [T S I, /KB 4 1 000 mL(AH
LT JEEZ 0.5 gmL ™), &M
223 KALWR BB IR AL e AN R W B A% i
EU IR B FRD 05 = 0 S PR BB T Ak T 4 P % ol o i
20 g, FekEo HIHUARTRIL BB G 45 20 g0 BET, FK
F, BTRIRE. Kl LF R S 2 TR
4245 0.5 gmL I AR B R A 5 ) B K
ALK YE, vk,  JF BN A B A
BRI LG P, 2 AT AR P P e B A A
Ik R
2.2.4  VBILAFIE BRI DL M th RO A
(7 V08 A R AR B . D101 K FLIR B B g A
JENT, e FUKVERE, FRHKICH 30%, 50%, 70%,
90% L BEVE ML , 45 5L I AE W md AR X 58 e A Ve
SRR B ALK 65%) o A2 W] K AL B AR
BAlifh, 78RR YLV h A ROR B ), Rl
FE R HAE LK AR 2 R ION 2 8 B R R A T A
W i o

HWAE 22 42 UK 40 mL( A 2E B 0k 1 e i
4.50 mg-mL )N EN B 2 AL I D101 K FLIR B
BEIEAE T, ARTIK, 0.02 mol-L™" #h M /KW,
0.02 mol'L™" /% 10% Z.8¥,0.02 mol-L™" £ 30%
LI, 0.02 mol-L™" ## 50%Z 8, 0.02 mol-L™"
1% 70% .1, 0.02 mol-L™" £ /2 90% 2.1 & 200 mL,
L5 BV-h' (ISR PRI, 43 S UE B A 50 mL
10y, Wk, Bk B A0 I 1 - S T 2% b B (pH
A5)VRBITERE 50 mL, 5k 1~28 5. K%
WCHL S mL 25 mL I, 0 R - RN 2% v
W(pH 4.5 B2 %1%, #4), DUF#ER “2.1.17
IO W0 52 e v e AR S 2 TR I i 26,
S W B AR I B R

AR IR0 45 K, HAE ] R ALK 40 mL 3
B (e A= (1 i 4.50 mg-mL 2 BB 248
HALLF I D101 LIS AR IR A v, AR 7K, 0.02
mol-L™" % 50% 2%, 0.02 mol-L™" 5% 90% . 1%
%200 mL, LA 5BV-h RGN, 2> B EE S
VeBEWREHE 2 200 mL, 23 SR 46, 05 1R -
Bt T B 22 1 (pH. 4.5) %R I BE 22 50 mL, K%
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WCHL 1 mL 25 mL &I, B R B 22 v i (pH
ASFERERZIE, 51, TP R Ao =
SE DT €201 BRI Pk M P A
WPE, THE AR 2
2.2.5 BEYIBRAREA R R U R R
BB 40 mLCEZE W8 B 4.50 mgrmL™ )i A £
TG LF 1 D101 KLU BB AR R, 58 LLalifh
IKVEFKETEA T, ] 200 mL 0.2 mol-L™" 51
50% SWEUEME, WCAEVEBIH, IO A Sk B
I, CPAT 3 e FHIRME SR LE ik i slifh
BT~ JE AR AR T AR e, 5 43 ) E 4k
AR 5 FE SR AR, TE S A R
NG5 A AR B R
3 %R
3.0 AL BB AR 2 70 1) i ik

B EAERE SRR S e R M, B L
AR B e, AR AR A W B R A R A T B L
i, WA 1. HE 1R, BL D101 KL
A0 i L PR o A K, AT IEGZE 4 D101 K FLIR B
JE %o} ZiE #H 2R AR IEA T 4y 2 4liA
F1 SHAMEAEARRBYEME. LRRE I

Tab 1
extracts from Corydalis yanhusuo by five resins

Determination results of adsorption capacity of the

CLE TR o B T
D101 41 20.50 7.58 2.70
D201A 12 6.00 9.20 0.65
D401 36 18.00 8.09 2.22
HP-20 31 15.50 8.55 1.81

HPD-600 9 4.50 7.62 0.59

3.2 YR i R A i it £

TR M el b (0 v 3000 5 e IO 90 R B A o
WRE,  DOSCEEAE G 5 kB AR AR TG B B A
Yy R P ARRR L B E B 2, W 1. JL 1~4
G RAKBENL, 5~8 5 5 0.2 mol-L™" #h M /K s i
Ve, 9~12 5% 0.2 mol-L ™" £h8 10% L VA
PEMR, 13~16 T 5 0.2 mol-L ™" £h1 30% L VA
VEM, 17~20 5 5 0.2 mol-L ™" £h1 50% L VA
VEMR, 21~24 5 5 0.2 mol-L ™" £h1 70% L VA
VEM, 25~28 5 % 0.2 mol-L ™" £h 8 90% LW VA
VMR o VI A AR R B, R B R =k M
S AR B AT R AR R X 100% . AR
JBE 4 SRl S AT R0, R AR R R B R R
96.33%, HH 1~12 SHEMAGEMEIT, 13~16 5
FEMUEIE T 69.94% AWk, 17~20 5 #F 5k
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6T 18.33%M S AWk, 111 21~28 S i L BE
T 8.06%[F i AE k. ] L AR T EAE R A
0.2 mol-L™" 1% 30%FH! 50% LB, 4
HRE R S A 91.63%.
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Fig 1 Gradient eluting curve of total alkaloids from

corydalis yanhusuo with macroporous adsorption resin

W Bdie g R, EEWK 3 4, S/Hal
KL, KU 0.2 mol- L™ 851 50% & vk it
F1 0.2 mol-L™ AhFR 90% LEEVLML, Il YE Mt b
SRR P, SRR R B A, S5 R LR 2.
113 2 W] L, G R P ) B D101 K AL BB i
Je FHZKVERE, FH 0.02 mol-L™' #h1R 50% L B
B AR B 5 T 43 3l i 3] 85.62% 87.27%, 88.91%,
ifif 0.02 mol-L™" #h1 90% £ FEARWL B 45 43 ot S AR
B REAR D, Y2 A2 A % 8, BI% 0.02 mol L
IR 50% L Bl o
F2 D101 AL KFRA AR AR e LA P & A k&
Tab 2 Determination results of the total alkaloids in the
eluted solution from D101 macroporous adsorption resin

column

e mogry PR
Y /mg /%

K — — —
0.02 mol'L™" i/ 50%Z 8  0.5457 154.11 85.62
0.02 mol-L™' #:/#% 90%Z M  0.067 8 15.83 8.79

K — — —
0.02 mol-L™" i 50%Z8  0.556 0 157.09 87.27
0.02 mol-L™" i 90%Z 8  0.063 2 14.50 8.06

K — — —
0.02 mol'L™" i 50%Z 8  0.566 2 160.04 88.91
0.02 mol-L™" #h/#% 90%Z®  0.061 1 13.89 7.72

3.3 RV AR B ARG
FESH R AL D101 RALW B TE AT, 26 LA
ALK YL 27K I 2%, B 0.2 mol-L™" 35 50%
SEEVENE, FHFRTE Bk (ke 2l i . J5FF
s [ A T AR IR i, S oy I E AL ET . S
P EILACR 252 2010 4F 3 HES 27 555 3 1




P b 0 AR i, T S AR O B R 24l
Ja R OR B R, ] A R B KMF@MF%
ot Y80 sk o] A0 AL A VB L AR ) X 100% 5 B
PRI O B R = (A R e A 2k
3 ALEMHMELBAUEAREENRTE 5K

AT E R R R ) X 100%; 4l4LHT 40 mL
PRI [ AY) Ky 2.853 go L RFLIR BB AR AR b 28
s RERHERSEVIBR S T 7.92%885E] 50.06%,
B B A F 89.13%. S5 3.

Tab 3 Separation and purification parameters of total alkaloids from Corydalis yanhusuo with macroporous adsorption resins

AL [ A

aifb ) R B

WY T M TBLE B 4 /mg ST A R B R 1% % S B AR AR T 2%
1 401.20 14.06 7.92 50.70 90.02
2 405.30 14.21 7.92 49.62 89.00
3 400.50 14.04 7.92 49.85 88.36
BiH 402.33 14.10 7.92 50.06 89.13
4 it
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