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Purification of Total Alkaloid from Rhizoma Coptidis by Ion Exchange Resin

WEI Jinjin, YAO Xi, HE Wei(Medicine Institute of Guangdong Pharmaceutical University, Guangdong Provincial
Key Laboratory of New Medication Preparation, Guangzhou 510006 Guangdong, China)

Abstract: Objective To investigate the purification technology for total alkaloid from Rhizoma Coptidis by ion
exchange resin. Methods With the contents of epiberberine, coptisine, palmatine, and berberine as the indicators,
the effect of D113, D001, D151, 110 and 732 ion exchange resins in purifying the total alkaloids from Rhizoma
Coptidis was evaluated, and the ion exchange resin purification condition was optimized. Results It has been found
that D151 resin had the best adsorption and elution capacity for total alkaloids. The optimal process was as follows:
the concentration of the sample solution was 0.1 g-mL™ and pH value was 9 with flow rate at 3 BV/h, eluting at 35 C
with 40 % ethyl alcohol acid solution (with 10 % acetic acid) 7 times as much as the resin volume. Conclusion
Under the optimized conditions, the proportion of total alkaloid is over 95 %, showing excellent purification of total
alkaloid from Rhizoma Coptidis.

Keywords: Rhizoma Coptidis; lon exchange resin; Total alkaloid; Refining process

W% N B ERPHEYI % Coptis chinensis Franch. |
—fH 8% Coptis deltoidea C. Y. Cheng et Hsiao Yz
i% Coptis teeta Wall. i) TR ZE, HATE K il
TR BRI BRI I 2 A /N,
T BER ., FR/NBERFIZGMRAE, BAPUA . B
MU, FEILAE . il MBS AR HIP, KRZ2HL
A R e A 2R S b R A — A s — DL Bl

WiEHE: 2013-06-21

AT A USSR BRI o B SR IR A s
TREY, SAREELRIEEN, o5y
Yy SEaf AR AR R M, IR EDR R aE A H . A
SCEG AF/INBE . B . YT NRERCN A R
75 X BH S 1 S AR IR o B A A 14 T BRSO M

LACEM BEAG T L2 8, s A YRS i T
Stk .

TEERN: WaH, o, WLy, 9 m: 26574, Email: miyatane@126.com, BIR/EE: flfh, 4, #¥z, WA P00, EEAFE 2

25 SRR bRERIPIZY . Email: weih8201@163.com,
HEWH: | — AR &K L(20092X09103-407)



] |cm K

+626° Traditional Chinese Drug Research & Clinical Pharmacology, 2013 November, Vol. 24 No. 6

1 EFE5iXA

1.1 L 2%  Dionex ultimate 3000 75 % ¥ #H 4 i {2
(Thermo Fisher Scientific) ; BS224S Al /1, 173 #1 K F
(Sartorius); CP 225D % H T 43 #f K F (Sartorius ) ;
PHS-25C %! pH 1+ ( FIHLAEST )5 RES2-05 fight
AR A ( FHE R AR ) UPH- 1 BUEA[KHL
(AR B AR A BRA F]) 3 SHZ-DCID BYEH /K L E
23 5 (T gl T AU )5 DLSB IR ZN1E 26
ORI T AR A,

1.2 iy wEAME A MBI ARAR, &
AR e P 2 S R E XS AR S E N B
BHEYI 3% Coptis chinensis Franch. ) TR ZE;
R/ NEERR X R SS L HIES: 110731-200011, T (] HA [
2y AP AR E Iy T, RS E TR AL L
J7; D113 &, D001 A | D151 AU, 110 BUAFN 732 #Y
BT SCHg, I B IR ST R AT R
A WA NG A igal, % E LABSCIENCE;
FHRIKC ALK s AR 4 oA al

2 AEEER

2.1 WEIE D ik R

211 (iS5 AREFE . Akasil Cg(250%4.6 mm, 5
wm) ; WshA . ZE-0.05 mol - L™ B iR — &UH &
(47 :53); W : | mLemin™; ®MPEEK . 345 nm;
PEFER: 10 pl.

2.1.2 KRR SRR AR TR R/ NEERRG) R IS
FaEARE, B A 1 mL & /NBERK 0.1032 mg
TR, AERX BE S VAT

2.1.3 trifEfZen9 2l Ok A R IBGER R /N BE RN R i
W1, 2, 5, 10, 15, 20, 30 uL, JEAMAHEIE
A, R 2001 T (035 S R /N BE i £
TR, DA/INEERE T it (g ) AR AR AR (X)), DRI
SHEAHPAAR(Y), il Ehme/ NEEmARE e, 1531l
AR Y=61.1873X+0.0078, r=0.9999, HEhMHz
JINEERSAE 0.1032~3.0960 pg JLEINZME LR RiIf. LU
ERTR/INEERIOGT R AU TR X RE, A0l e /N BE
. FEG . DI NEERRA EE, AR
TR 5 R R/ INBE B €2 T 0 P R R £ B B TR o

2.2 B RIR A i

2.2.1 FESVEIRAEI S PRECEGEZM 1 kg, TIA
70 % FE, FIFARE 2 (10 £, 8 %), &K 2 h,
eI, AR, WURENLZEEHHSE, 5000 remin
250 10 min, TANFRZGE, IN7KE 78 25000 mL(DL#E
MR 0.2 g-ml”, YENFEMIEWR T -

A3 SRS S B S0 L AR SR T, it D113
. D001 B, D151 B 110 BUA 732 BIR IS FE (N
%R 15 em, FEE R 12 em, RS R 10 mL) , UK
W, AUKEERHBOETo 6, WK, 5
WA, EAZE 100 mL, VERFEMSER T, 4k
FH 50 % BERR TV R (5 G IR 10 % ) THIR 45 CPEML
ZUHBOETC 6, RN, 5% 100 mL, 1F
AR SRR
2.2.2 AR RIS FEAA M 1 mL
B0 mL B, ImH RS R B L, AR
VW, B A A, He B 2,101 TR gk
e e/ INEERR . R . ELELTT L /INEERRIG AR
FUME, THE A R AT SR A (4 HO B A
R, ERLE L

R1 FEEBREEERER
Table 1  Adsorption and desorption rates of alkaloid by different

type of ion exchange resin

g LUt /mg s mlL! PEEEI%

KR /NGB RN T MR RN SERL DT /R
D113 8.64 15.39  13.62  54.98 12.62 26.80 2425 67.28
D001 6.97 11.72 11.20 4540  38.06 3091  61.67 52.62
bist  7.19 1395 10.86 4929  99.92  99.62 98.37 100.01
110 243 5.25 5.15 2350 9317 9730 99.14  99.08
732 9.35 16.14  14.87  59.06 0.00 0.00 1.15 0.88

RN, D151 B B 1 S H R i X /N B, |
TR . ELERTT . /IR LU I B R R I AR P 4
i, PR DIST RIS A i, ik — Ui
T2
2.3 fLik 2l &Mk A 1F
231 IExCiRAE DAFR/DEER, BEm. BT, /D
BERCE HOATEAR, R Lo(3*4) IE SIS E 44hE i A TR
WCHE . pH fEL. T A5 DR 2R 0 o 3 A W RS T SOCR Y
S, R AR 2.

F2 EXHKBRERRKER
Table 2 Orthogonal factor-level table

H#%
K- pH fH W /g-mL" sCHFEMS]  Hid/BY -h!
A B AxB D
1 7 0.1 1
2 8 0.2 2
3 9 0.3 3

R 2 PR, R U258 20 ¢
AREaR IR L, AT 2 0y, il EAPRAFAY D151 7Y
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BT AW IEAE(NIEN 1.5 em, #EEM 12 em, B
JEHEA 10 mL) , K¥EERBRGE oA, WEER R,
FEAR 250 mL, AEHEW A AR 1 mL 10 mL &
b, M EE R B2, MRS TR

3 ExXRmiRItR

Table 3  Orthogonal arrangement and results

PEXA IR, A E AR @R, H i 2.1.1 33
TG SEIENE R/ NRE , BOER . ST /N
WE T ARARME, THRIL S B S LU R 25 IR AR
3, TR 4,

55
K m o4 R
R 1 2 3 4
EES FUNBEGR ORI BOERERMHE  EIITHORMEE MR S
A B AxB D /mg*mL" /mg*mL"! /mg*mL"! /mg-mL" 154y
1 1 1 1 1 16.56 28.81 27.50 110.75 90.94
2 1 2 2 2 13.43 25.49 21.79 95.85 76.31
3 1 3 3 3 11.18 22.93 17.42 84.20 65.26
4 2 1 2 3 16.98 29.23 28.37 112.88 92.99
5 2 2 3 1 15.84 27.95 26.31 107.34 87.61
6 2 3 1 2 13.64 25.77 22.26 97.19 77.48
7 3 1 3 2 18.37 30.86 31.07 120.66 100.00
8 3 2 1 1 17.27 29.62 28.97 114.74 94.57
9 3 3 2 3 16.60 28.87 27.61 111.05 91.20
Ij 7750 94.64 87.66  89.92
IIj 86.03  86.16  86.83  84.60 2
Y yi=258.79
I 95.26 7798 8429 8427 e
Rj 17.75 16.66 3.37 5.64 CT=7441.36

T ZRET00= e/ NEERR L W BT/ 28 /N SRR T B 0. 25+ Tl L A 2/ 50 S ol R LR B 0. 25+ L8 T B IR B /02 5 7T e R L M

025+ INBET, O R 8/ /N BEUR A HE IR B 0,25 ) x 100

R4 FESWER
Table 4 The analysis results of variance
WE W rrm AmE P FIRAME B
A 473.021 2 25.518 19.000 P <0.05

B 416.544 2 22.471 19.000 P <0.05
C 18.537 2 1.000 19.000
D 60.254 2 3.250 19.000

mE 18.537 2

PR 26 R0 7 25 03 B 25 SR AT R, S0 i A it
AR B R 2R o KB IMK I HES T ASB>D, 2553 0
INFERIR ORI . pHEA BEMEE R L5500,
K FE AR B (LA 25631 ) 8 0.1 g-mL™, pH
fH=9. WM 1 BV/h, 43T HEEG U
232 WEEUERL:  DASR/NEEGR . WA, BT
FUNBER R bR, 43 3 FLECRE S 0.1 g-mL™ Al
0.05 g-mL™"; pH=9 1 pH=10; LA 1 Bv/h, 2 Bv/h, 3
Bv/h F1 4 Bv/h it o o RS AT EE 25 153 9 G 5t
SRR, FEMIAWIMRE R 0.1 g-mL" F10.05 g-mlL™
FF A LG B A 22 A8 K5 U pH=10 I FE I Bff 2 A

4 pH=9 B} 1) 78 %; ik 1 Bv/h, 2 Bv/h, 3 Bv/h L
WA ZEAN K o £5 578 SRR 20 B A ot 25k
FEAMVAEE N 0.1 g*mL", pH=9, ¥ii# K 3 Bv/h,
233 w2 ge BRI 1, kw2 ik
JE29 0.1 g=mL™, JIHKEE 1 mol/L /) NaOH i i I4
R pH=9, VEAFEMIBERIV .

KRB NIA IV 360 mL, @RISR (R
M 15 em, FEEN 12 em, WS N 10 mL) , /3B
WA R, Y 20 mL, KEEWEL 1 mL ERE 10
mL A, VR 2 AR (A
o, FERR 2010 TR 3 AN R N . R
ELEYT . /NBERIE I AR ME, RS R, 4R
Kl 1.

SRR, Y A BE AT O RE SRR 200 mL
B, WX F/NBER . B . TS T TR INEER Y
RRF AR SR AR AN, 45 i X A ek 1 e I o
201.92 mg-mL™",

2.4 DRI 5
240 MR S YRR § kD, B
A B A0 PRI 2K A TR 55 5 TR AR fiE
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oo LI 1.5 em, HEEH 12 em, WHEE
£ 2000 | o tuenan ;;; N0 mL) , KPEEICE, e PR £ B N
7 /, L L £
iy ML 7 40 %, SEIN 1 BREER . 5 %WEMR . 10 %REER .
S 3000 o 15 %RERR . 20 QoRERRIE MVEIR . fHiE 45 CUElb =
= 2000

£~

10.00 '

0.00

~10.00 ' - : ‘ ‘ ‘ - s
0o 2 4 6 8 10 12 14 16 18 20

EREGYEL(20 mL/AY)

3 I e 5

Figure 1 The leakage curve

AV SRS BT MR TREhIS, 78 L REh I f 3
KIMBEBEIE,  Hlee FH I R A EA TR H A

WS EBEEAERIV 200 mL, @ BASH (A
HJ 1.5 em, FEEN 12 em, WAEER 10 mL) , Kk
2T, 53LL 50 % BRI R (10 %RETR ) |
50 % TR (£ 10 % AKOME VR, 155
45 CpEliz o, RN, 452 250 mL, 1
P TS . A B ATRAR A, He R 2.1
THUT (0% S5 (I 2R/ VB . R . BT /N
B TR, TR, 2503 5,

R5 HEBFIERER

Table 5 Effect of different eluent on desorption rate

o VEIEZE/%

PRI - - -
FNBEGR B SR 7INBER,

L FERRMH I 95.48 93.94 95.84 96.12

LR T 61.03 51.32 64.85 62.12

ZEREN, LR BONVEE R, £48hR
BT R DRI 2R 18 T ORI, O R
AR VWS, 2B D A5
242 LRSS AR SIERIV 200 mL,
WM IEHE (N R 1.5 em, HEN 12 ecm, WIEE
10 mL) , KPR IO, [ A B S R vk
FEN 10 %, ZHILIK . 20 % B . 40 % FER
W, 60 % FE AN 80 % £ Wi W AE Jy e i W
fHE 45 CHEM BT L@, WHERRE, €52
250 mL, YEMHHSFHER . AR AEND, %
HE2.1.1 TR G5 4RI F/NBER . BB . B
T /NBERRIG TR RVRU M, TS iR

SR EIR, WREEH 40 % FERRTEVAT N 60 %2,
BV (1% 10 %BETR ) PP B BIAR, X Bl 45
O RIGREIR T 97 % L) |, H YR H A
—F, MBAFE R, SRR SRR 40 %,
243 BEFRIREHE S KR B AWV 200 mL,

ETCE, BRI, w42 250 mL, 1AL
W FEAWAR GRS, #8211 IR @ 554
DN E F/NBERR . PR, [ ILYT . /NEERR I Th FLURLS
H, THEH A R PER,

SRR, B 10 %R PR T A%
Iy VeI R E R E] 97 %L [, Wt vl M ik Al I 2
R 10 %,

244 GEBGR ST R0 ke BLEE B 2 TG A BT
VEMR AR A, AT UEMEIR B A T 48, o
HUFE TRV 200 mL, @A BEH (NAER 1.5 em,
FEE N 12 em, BHISE N 10 mL) , SEAFHAY, Kk
2T, DL 40 %BERRIEE (S 10 %S )VE UL
W, Z2»SIAE 25 °C. 30 °C. 35 °CHI 45 ClEIE F ik
WEEICE, ARV, 45 ZE 250 mL, 7EAHHL
AR . AR IR, MR 20101 TR 3R A
DU F/INBERR, . AR, B IDYT . /INEERR I T ARy
B, WEHES R R R, SRR, SEE X
A3 1853 BRI F] 95 LA b, (HLFl 25 15k 1 1 1)
Fhim, VeI A9 R & 53 38 19BV, 16BV, 14BV,
14BV, REEFHILE 35 CCF, PRI ISR 77 (0 2
IR, SR PRVEGIR B 35 °C,

245 VEBUARIFEEEE el LR e &0, M
BAFEURE VAR IV 200 mL, SESTRIBERE, SEATHIGY,
KVEZETCE, FH 40 % FERRPER IR (FTBER 10 %)
B, VR LL 10 mL O B OB, A, ORI
1 mL % 50 mL &), IMHEEREZE, 1Ehit
AR A TE AR TR, 4280 2.1 R
ORI /B . PR . BT R NEE R
TR, T R . VEIRR

SRR, T ARV FR bR A 1 BB
EYIEE 95 %L b, WOEBVENGR Y 7 f
RIAFL,

BT AL W RIORG ) T2 A S T RO R
0.1 g-mL™, pH=9, WA 3 Bv/h, PEMHIH 40 %
R (7 10 %B5IR ), s 7 By, PEBLiRE
35 Co LRAFRLE, HEFRPORH R/NEERL . 5%
B B LT A/INBE G A S A5 B 1 e B R A
95 %L I, FHIEE LY

(T 4% 638 )



