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Process study on macroporous resin for purification of glucoraphasatin
by central composite design-response surface methodology
and antioxidant activity of glucoraphasatin in vitro

ZHANG Yuan-yuan, WANG Shao-hua, DAI Meng-meng, HAN Zhen-zhen,ZHU Li-qiao, SHENG Hua-gang

School of Pharmacy ,Shandong University of Traditional Chinese Medicine , Jinan 250355 , China

Abstract : This study was to investigate the optimal purification process for macroporous resins of glucoraphasatin and the an-
tioxidation. The best type of macroporous resin was selected by 8 different types of macroporous resins for the specific adsorp-
tion amounts , adsorption and elution rates of reduced glucoraphasatin,the purification technology for glucoraphasatin was opti-
mized by single factor investigation and central composite design-response surface methodology. And the antioxidant activity of
glucoraphasatin extractive purification before and after was characterized by the scavenging capacity of DPPH and ABTS " -

free radicals. The results show that HPD-722 macroporous resin has the best effect on purifying glucoraphasatin, the optimal
condition was as follows as the sample solution pH is 5. 3 ,flow rate is 2. 5 BV/h, the concentration is 0. 53 mg/mL, the eluent
was 70% ethanol solution, the eluent volume was 2.5 BV and the flow rate was 1.5 BV/h. The purity increased by 44. 35
times from 0.404% to 17.903% . Compared with the radish extract, the ability of the purified glucoraphasatin extractive to
scavenge DPPH free radicals and ABTS " + free radicals increased by 67.31 and 45.27 times,respectively.
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Table 1  Factors and levels in composite design-response surface methodology
K £ Factors
KF . B R C R
Level EH pH . ; ; .oncentrati
Samole oH Sample flow rate Sample concentration
ampe p (BV/h) (mg/mL)

-a 2.5 1.5 0.22

-1 3.4 2.1 0.31

0 4.5 3 0.44

1 5.7 3.9 0.57

a 6.5 4.5 0.66
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Table 2 Adsorption, elution and purification rates of different types of macroporous adsorbent resins

— i P Wb Vel s fcx
R o 4{7:7 Saturation adsorption capacity Adsorption ratio Elution ratio Purification efficiency
o pe (mg/g) (%) (%) (%)
HPD-100C 1.44 65.74 67.62 44.45
HPD-700 1.28 58.51 73.45 42.98
HPD-500 1.20 55.00 61.75 33.96
HPD-400 1.23 56.33 86.41 48.67
HPD-722 1.42 65.20 77.85 50.76
DM130 0.63 28.74 62.12 17.86
AB-8 1.29 59.12 82.48 48.76
NKA-9 1.21 55.22 49.09 27.11
5 %1 HPD-722 24 KALW IE X GRH Ay 4l fb sk 2R, ik #%
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oz 015 — . .
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Fig. 2 Dynamic adsorption leakage curve of macroporous resin
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I, B B s de R, A 1. 041 mg/mL, Bk $E EAEIR
JREWRE R 0.44 mg/mL,
2.3.3 LAk AiE s GRH (LB M3 60 % vk

F LS AT, Y BRI o 1.5 BV/h B, [b
W B i B K, S 1. 038 mg/mL, B e Ad: B AE R It
1.5 BV/h MCRFR# M 1.5 BV/h,
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Table 3 Central composite experiment design and results

Y o B
sz’f A B C Specific aiziipgffof amount

(mg/mL)
1 -1 -1 -1 0.854 3
2 1 -1 -1 0.937 3
3 -1 1 -1 0.8352
4 1 1 -1 0.9300
5 -1 -1 1 1.046 5
6 1 -1 1 1.1332
7 -1 1 1 0.984 4
8 1 1 1 1.097 5
9 -a 0 0 1.024 1
10 a 0 0 1.073 7
11 0 - 0 1.130 6
12 0 a 0 0.933 1
13 0 0 -a 0.790 6
14 0 0 a 1.066 6
15 0 0 0 1.093 3
16 0 0 0 1.088 7
17 0 0 0 1.1257
18 0 0 0 1.097 1
19 0 0 0 1.102 3
20 0 0 0 1.148 5
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2.4.2 ZRWEVEABER AR T E M WAk Y =1.11 +0. 0344-0. 033B + 0. 086C +

4.775E-003AB + 2. 750E-003AC-8. 925E-003BC -
0.0254-0.031B>-0.068C* , 7 &4 L3 4,

PLAB.C Oy HZZ &, DI R o0 A2 Y, A1)

F Design Expert 8.0.6 #cf4:%t3 3 rf it 55 £l 4 12F
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Table 4  Anova table

KR 7 A A ¥J7 FH P N
Source Sum of squares df Mean square F value P value Significance
B 0.21 9 0.023 17.12 < 0.000 1
A 0.016 1 0.016 11.36 0.007 1
B 0.015 1 0.015 11.13 0.007 5 o
C 0.10 1 0.10 73.02 < 0.000 1 *r
AB 1. 824E-004 1 1.824E-004 0.13 0.722 8 ©
AC 6.050E-005 1 6.050E-005 0.044 0.837 8 ©
BC 6.372E-004 1 6.372E-004 0.47 0.510 8 ©
A? 9.321E-003 1 9.321E-003 6.80 0.026 1
B? 0.014 1 0.014 10.41 0.009 1
c? 0.067 1 0.067 48.58 < 0.000 1 o
5% % Residual 0.014 10 1.370E-003 - - -
ISP Lack of Fit 0.011 5 2.204E-003 4.11 0.073 6 O
4fii% 7= Pure Error 2.684E-003 5 5.368E-004 - - -
SLEIH Cor Total 0.22 19 - - - -

AR R =0.939 1 KIEHIAEE Adj R* =0.884 2

e FRERWBFE(P <0.01), " FREFEBE(P < 0.05),°FREFARFE(P>0.05),
Note; ™ *

, " indicate extremely significant difference, significant difference , respectively, © respresents not significant.

MR ZIAIUGEEFAT AL P <0.000 1,3
A AR LA v LA R =0.939 1,k
I P >0. 05, 15 B — 7k 22 101 X 5 R4S AL X6 £ 4 40
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P IR T2, 4552 M (R 2 5 H R B 22 i) O R S i 2R

AIERPESC R, & IR R A RN O < € (BRI
W) >A(EFER pH) > Bt .

SCH AR GRHHe M Jf 8 52w ) 45 2R an 1] 6
JIR7R W7 TP 4 )57 T S5 P 788 )57 {52
S NI Rl DL R 5 S pHL e It £ it
LRI REBEN , B E RO XS GRH FL IR 5
M 5 A .3 o

E6 HZE(EMXT GRH tbIRME R 220
Fig. 6  Effect of interaction of the factors on specific adsorption amount of GRH
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FEW AR 2.5 BV/h, FRERHREE 0. 53 mg/mL,
PO A5 K I B R 1. 159 mg/mL, # I S5 B A2
ZWRSLES IS IE, GRH (14 e W% & 1. 131 £0. 013
mg/mL, 53 i Yk 22 5[] 5 Jy #R A5 3 B4 0 E
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Fig. 7 Effect of eluent concentration on elution ratios of GRH
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Fig. 8 Dynamic elution curve of macroporous resin
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Fig. 9  Effect of eluent flow rate on elution ratios of GRH
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Table 5 Comparison before and after purification of GRH

it

aifbfs

P

. .
hNéj? Before purification After purification Average (Ro? D)
o. o

(mg/g) (mg/g) (mg/g)
1 4.041 179.351 179.028 0.227
2 - 178.571 - -
3 B 179.163 - -

H e 5 A1, GRH i 4l AL AT 0. 404% |
e Eaifb G0 17.903% , 4l B3 5 44. 35 1%, #
SR P07 VAL IS 2 i GRH 2l Ak S 80 m ] ¢ .
2.7 mELBEANELER

GRH #fifL i J5 X DPPH (ABTS " - H H 3L 974
BREES AN 6 Fim, DLk B 1Cs, (ER PF M bt
LTS TR B KN N R T AR TR B A PR 2R Y
EJBR 1 g 6 I, IR R SR
Yy AL bR e B H 5 R AR 2R G &R 4R

¥ DPPH ABTS * - [ fy 3L 1) 1C,, 43 31k 358. 468 #il
75.788 mg/mL, i L 1Cs, {EL 53 50 5. 326 FlI
1. 674 mg/mL,GRH £2li4t 5 7§ & DPPH [ &1y
REJI ARy 1 67. 31 A%, W5 BR ABTS ™ - H i &1
REIHR S T 45.27 £ Git#45 R oR, sifb Xt
DPPH [ f &M ABTS ™ - B35 Bk fiE /1 S5 AH L
BAW R #EZES (P <0.01) ,JF HM ABTS" - HHi
SAHEBRACRORE , 2k 5 FRTEZS Ve FbRME S AH
R EMEZE R (P >0.05)  JTAMBCRYI .,
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F6 HLAET/E GRH Xt DPPH #0 ABTS™ - B HEMEIREES
Table 6 Scavenging ability of before and after purified GRH to DPPH and ABTS " - free radicals
1C5p (mg/mL)
4 i A Lk R ] a o .
Group Purity (% ) Curve fitting DPPH F fAIEIRF  ABTS* - F HiELTEIR R
DPPH scavenging rate  ABTS * - scavenging rate
Ve 99.9 Y=1751.5X+9.0155 0.992 9 0.023 4 £0.001 2 -
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ipRiE HB, T P <0.05," P <0.01; SEEILEL, 4 P <0.01,
Note ; Compared with the positive drug Ve, * P <0.01 ; Compared with standard substance,* P <0.05,* P <0.01 ; Compared with extractive,
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