HIBHEESH 2023FE8H AR, 35 40 B e A Drugs & Clinic Vol. 38 No.8 August 2023 « 1929 «

SRAHRERY R B 2 B T 2R

Byl xEle et a2 B, sra#l? Fe2l AkmL
1 &mEEHZGERAR, WA IFJT 276006
-G ST ARG AR E AL E,
CIEITREE, AR IEYT 276005

2 & IwJT 276006

3

W OE: B AR R B R R A R T SR BRI AR L. AR BT A R R R TE S, DMATRIAR
B YR SRR E . SRR AT R R, AR MR R SR IR 25 B2 . S R R R AR R 1
CEEVE NTERR, AW RERE BB SRS R B L 2. B3R B LSOV E 1.2 BV/h, Bl AR 4
H70%, PeAHEREEIR 3BV, G50 AL EIRE . WAT. EEML, AIERA SR IR EE kB ER T2
KRR RAHRERY): RREIR LR, DEIEER, REWIWCE, Mg BERTZ: R

FESHES: R284.2 XEkRSAS: A XE%HS: 1674 - 5515(2023)08 - 1929 - 06
DOI: 10.7501/j.issn.1674-5515.2023.08.016

Deacidification process of Ginkgo biloba extract by resin column chromatography
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Abstract: Objective
chromatography. Methods Single factor and response surface method experiment was used, the flow rate, ethanol concentration of

To optimize process for removing total ginkgolic acids in Ginkgo biloba extract by resin column

eluent, and collection volume of eluent was as factors, and the removal rate of total ginkgolic acids, transfer rate of total flavonoids,
and yield of Ginkgo biloba extract were comprehensively evaluated. The process of removing total ginkgolic acids by resin column
chromatography was optimized. Results The optimal process parameters were the flow rate of 1.2 BV/h, the ethanol concentration
of eluent of 70%, and the eluent collection volume of 3 BV. Conclusion The process is stable, feasible, and has good repeatability,
and can be used as resin column chromatography deacidification process for Ginkgo biloba extract.

Key words: Ginkgo biloba extract; removal rate of total ginkgolic acids; transfer rate of total flavonoids; yield; column chromatography;
deacidification process; response surface method

WA R B 2%, & IR R
RN SRR AN 2 D, BATEF KA |
BEAR AR I AR« B b AR USRI,
EERA IR S ' m e RN RN, A B
PeL BORAR, MRk, AIREEIESE AN R SORST,
PRI, AR HHRE N 2 2 tE 25 E N R E
Mo (HPEZGHL) 2020 SFERR— & AR AT H- SR 5
EARHERE SR IR AL /T 5 mg/kgl®, {H 1% [ 2

Wi HER: 2023-05-04

SR E R M CFREAT SR, 5 51 S AR A IR L
o PIRE B RA SR BT iR AL B . H
i R 1 75 92 Sl A AR BT, GRS - 7RI AC AL
IR BEALVELL AL i I B i LR I 7 4R
AT i Rk I, e S FLARS R R PR PR LA 5 K
VNG SV 5% A NP 7 8 R RS NN 7 o X =
RLFISEN) 2 o ATIEFURFH BRI R < Wi 2 T i 0 AR
A S B rh R AR A BRI AT X FLAR I B PR B R T

ESWB: \WAREE R CGERBHZOH LA BIH (2021CXGC010508)
TEEENY: B (1982—), Z, LR, ®id, WHFCH TR E L2 M. E-mail: 280377223@qg.com
HBEIEE: MR (1982—), 3, LR, AFL WHF7 AP LGEiu i s T2k, E-mail: 28199827@qg.com



1930 - FII/BHBESH 202348 H

ARt bl

Drugs & Clinic \ol. 38 No.8 August 2023

2, VR R SR A T R R SRR o
1 XEEHH

e2695 M = G AR (i (32 [E Waters A ] );
R-300 AU gkt 28 & 2% (Hit: Buchi A F]); Alpha2-4
LSChasic %744 1541 (£ E Christ A F]); XS204
B0 H7 R (Mettler Toledo); 100 mL fH % 2
J9; 4% 5% +DACS0 A fli a4 A (iR 28
HAFRAFD.

BRAT = o L R I T 83k, #tk5 200301, £
B ESHAARA R RS SR TEMEEN
WA BHEYIER AT Ginkgo biloba L[ T-H-. SR
g (AR SERATER A fitS 111594-201605, EARA
? B it 111690-201905). 4 H#iR (L5 111594-
201605; Jii &340 99.70%). Hit)z & (Jit5 100081-
201610; Jii &% 99.10%) X IE 520y B 1 b [E £
b2 A E W AT BE . LXD-200. D101 KALBH g (7
R RBH R A PR A 7D 5 LK-02 KFLI R
CUAREIZRZDIA FRAF]D; HPD5000 K ALAH i
e S EMRR R RARAFD; O (BFEK
BRIV A BRA D s 8 OB L SRR I35 8
wkaf, A S ara.
2 FHEE%R
2.1 SREMAERMAHIE

FREUVARAT I 258F,  INNIE &M LB BRI,
WAEENRA, KA YT, BRI, ST LX-
158 KALM AR B, 70% L B0, Y AEE vt
W, T, AFRA IR . o SIS
#0H 33.45%, EARATER 15 25> 404 0.1948%.
22 MERTZ

ALY 70% LB R, PLIE SRR
HIE PR E RS IERE CHEAFR 1500 mL A 1
BV, #mtt 1 15) #H47 BRI, W 584
T Y RFR > B OB DAIE SRR R e, R
BRI, Wds, %, BISERA HRE .
2.3 RIRBEEEMRER., R EAEREFIZIER
93 E
231 EERERINE Z7% (hEZH) 2020 AR
— ERER A R U R AR R ) HPLC Y& e el

a2 Sepax-HP-Cag 4L (150 mm X 4.6
mm, 5 um); AN 0.1% =M LB 2 - 0.1%
ZIRCERIIK, BREEGEM: ARUAE 1.0 mL/min;
FEIR 30 °C; Kl 310 nm; #EkEE 50 L. Hip
PERRE AL A OB BRI T KT 4 000,

PR ([ 24 8) 2020 FE R — EB R E BC A A
AR A SSHTR A S AR A BT R VAT . RS
HUBEI R 1 ST R AN R A T o) TR A R %
50 pL VENGERCGBAHOTEA, TR AR SV A
R TR K Rt R N € T U P LU TR A, DA SRR
X SR AMRE T RS, B .
232 LEERNE % (PEZH) 2020 FHR—
EER AT SR EUY) s B R ) HPLC Y e el

it 4. Agilent 20RBAX EXtend-Cig {4 ik
(150 mmX 4.6 mm, 5um); JLsAHAHEE - 0.4%7%
% (50 :50); fARFUE 0.8 mL/min; A 45 C;
il K 360 nm; BEFEE 10 pL. BRIREEHREIL R
i f T HEK T 5000,

T8 (b E 2 ) 2020 4R B AR v
T B B R AT . R S R AR VA YRR AR
B R IR SRS 10 uL BEREDE o DAMH R 2206 R
AU T AR E TR, $0E OREZG88) 2020 AR —
AR IE D S 2. S R ORI L 2 ) R
B, HRAER= (WERRES> T+ FRE
TR R+ L2 T B 7 80 X 2.51 TS B
233 SRHER LR SEERE R R AR B
RITHE LU AT 3 MR,

Ri= (CaXMa—CpXMp) / (CaXMa)

Ro= (CaXMp) / (CeXMa)

R3=Mb/Ma

Ri ARRATR LM%, R AMEIIEBE, Re IR
PICER, Ca JARA IR H S R TR B, Ma AR
ARSI B, Co JoARA -SRI b ALY R TR B 20 3K,
Mo J9ER A SR EUC T B, Co RS M-SR B o 4 2 5 A
S3Hi, Co AR I RLARA th 5 S I B3 5
2.4 RERAKFLHIAERITHIE

W SNt I B2 i (1
HDP5000. LK-02. LXD-200. D101 KFL#fgidk4T
FRAS I B ROAR R S0 o 2 RETE SEPRA =, TEMBR
SVERLAS R 1) (R R AT R B AR AR R R A A B
R IR, A TN 4 FhORFLA BB X AR AT R .
BB 26 DL K. 95% £ BN A HR AT R Ml IR 45 A
2 LA I8 I R LA I )2 2L
241 AWML FREC HPD5000. LK-02.
LXD-200. D1014 F-KFLFfE#% 10.00g, T 100
mL #ERI T, 5 20.0 mL ARAFHAH IR 2
RV, SR 24 h, (5 RFLA Mg b 5242,
JeIt, HUBRKAUMRE R, EOAR R B v e e R



H3IBHFESH 202348 H RS E T Y3

Drugs & Clinic

Vol. 38 No.8 August 2023 + 1931 -

AR IR, T EAN RIS R RS R B B,
RN 1.

I= (C1XV1i—C2XV2) [ (C1XV1)

| 9B, Co oy ERE R P AR A TR B S o vk
Vi A ERERAAR, Co AW BB Hh S R A R B 3R 5
HIREE, Vo RUEBAETR

F1 REATLIAEHOR MR FIARIRE

Table 1 Adsorption and desorption rate of different resins
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Table 2 Priority matrix for paired comparison of indicator
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Table 3 Effect of flow rate on comprehensive score
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0.

5 92.10
1.0 94.81
15 93.27
2.0 90.00
2.5 87.34
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Table 4 Effect of ethanol concentration on comprehensive score
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60 90.36
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Table 5 Effect of received volume on comprehensive score
U ARIBY ZaE
1 74.76
2 91.82
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4 93.99
5 88.43
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Table 6 Factors and levels

EY
K
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-1 0.5 65 2
0 1.0 70 3
1 1.5 75 4
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Table 7 Design plan and results

F5  AMBVhHhY  B%  CBV LA
1 05 65 3 84.54
2 1.0 70 3 95.78
3 1.0 75 2 83.09
4 1.5 70 4 91.97
5 1.5 65 3 90.05
6 1.0 70 3 94.72
7 1.0 65 4 89.64
8 15 70 2 91.12
9 1.0 70 3 93.54

10 1.0 70 3 94.11
1 1.5 75 3 87.73
12 1.0 70 3 95.36
13 0.5 70 2 82.37
14 1.0 65 2 86.48
15 0.5 75 3 78.46
16 0.5 70 4 85.99
17 1.0 75 4 81.72
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Table 8 Variance analysis of quadratic regression equation
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AR 9 45297 5033 67.07  <0.0001
A 1 108.86 108.86 14507  <0.0001
B 1 4856 4856 6471  <0.000 1
C 1 490  4.90 6.53 0.0378
AB 1 353 353 471 0.066 6
AC 1 192  1.92 2.56 0.1539
BC 1 513 513 6.84 0.0347
A2 1 4978 49.78 66.34  <0.000 1
B2 1 155.06 155.06 206.64  <<0.000 1
C2 1 4870 4870 649  <0.0001
W7 7 525 0.75
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Fig. 1 Effect of factors on comprehensive score
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Table 9 Validation experiment
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