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Optimization of Purification Process for Crude Polysaccharides Extracted from Lycium ruthenicum Murr.
Wine Lees by Response Surface Methodology
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Abstract On the basis of one-factor-at-a-time experiments, Box-Behnken experimental design and response surface method-
ology were used to optimize process parameters for the crude polysaccharides extracted from Lycium ruthenicum Murr. wine
lees by macroporous resin adsorption. The results indicated that AB-8 resin was the best adsorbent for polysaccharide
adsorption among 5 types of macroporous tested. The optimal adsorption conditions, resulting in the highest adsorption rate of
92.87%, were pH 9, sample concentration 1 g/L, sample loading flow rate 1 mL/min, and resin diameter-to-height ratio 1:15. The
optimal desoprtion conditions were 0.25 mol/L NaCl solution at pH 9 as desorption solvent at a flow rate of 1 mL/min and a dose
of 5 BV. After the pooled eluate was condensed and vacuum dried, a purified product containing 67.13% polysaccharides was
obtained.
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Table 1 Factors and their levels tested in the response surface analysis
for optimizing polysaccharide dynamic adsorption
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Table 2 Factors and their levels tested in the response surface analysis
for optimizing polysaccharide dynamic desorption
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Fig.1 Comparison of adsorption capacity of different resins towards
polysaccharides
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Fig.2 Effect of sample pH on the adsorption rate of polysaccharides
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Fig.3 Effect of sample concentration on the adsorption rate of
polysaccharides
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Fig.5 Effect of column diameter-to-height ratio on the adsorption rate
of polysaccharides
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Table 3 Experimental design and results for the response surface
analysis for optimizing polysaccharide dynamic adsorption
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8 -1 1 0 87.2
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Table 4 Analysis of variance for the fitted regression equation for the
adsorption rate of polysaccharides
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Fig.6 Response surface plots for the effects of three operating
parameters on the adsorption rate of polysaccharides
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Fig.8 Effect of eluent flow rate on the desorption rate of polysaccharides

J1 pHO [ 4 1% 4AF7 0.2mol/L NaCl i AT Ve, 45
IS4 4 1.04 3.04 5.0, 7.0mL/min. & 8 [T Lh

i, BEE RGN, 200 R AR, W
SE VR I R EA N 1R R N T Sy 4
DRI IAE 2 0 ) b, FEDE G 1.0mL/min
I, 2285 WO B d5 s T LA s Tk B B )
A IE T .
233 YRR R IR B

1 pHO 1 4 {54810, 0.1, 0.15. 0.2. 0.25.
0.3mol/L [¥) NaCl ¥ EAT VeI, $HI3E R 3.0mL/min.
P9 nTLAAE H, CAZEIRAK R Be Iy, R R AN
NaCl . 7£ NaCl ¥R &y 0.2mol/L I, P 801 fe b,
2 W RO JE B, O TR BRI, 2 BR AR I 1) R
By, BT LA AE 0.2mol/L Ay Wk i v 1 4 & vk %

0.25r
0.20 -
0.15+

W

0.10 -
0.051

000 L 1 L J
0.0 0.10 0.15 0.20 0.25

el oA /(mol/L)
B9 S [ 0 P 8 ke FEE X it 2%
Fig.9 Effect of eluent concentration on the desorption rate of
polysaccharides

234 VEMGCBEH =GR

H 1. 3. 5. 7BV (ffFFERAAF)pHI [¥] 0.2mol/L NaCl
VEWRBEAT VR, A s 3.0mL/min, ARV L, W
EWOGIE . I 10 vTLUF Y, BiAG NaCl &t 38,
WO BE 36 I BEAS Ko 2755 18, 75 78 433 i et i I
MR AT de T, REA VM A, EH 3~
5BV ] NaCl % st it -

0277
025}
023}
021}
019}
0171
0.15

U/Sd) 3

2 3 4 5 6
P BV
B 10 YERELIBA Bt Ph i iR e

Fig.10 Effect of eluent amount on the desorption rate of polysaccha-
rides

235 W IR R AR AAC I 22 AR T A
RS A W PR B DA BRI R, T DRI pHO, SR



42 2012, Vol. 33, No. 06 =1

il =

X TLEHA

JH Wiy 57 T 56 2% S U P R B U S ) SRR A A
T 22 Bl AR I ORI 225 5 . IR E R LR B 6.

£5 BREMITHEDHERRMNRNERE RS54 R
Table 5 Experimental design and results for the response surface
analysis for optimizing polysaccharide dynamic desorption
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Table 6 Analysis of variance for the fitted regression equation for the
desorption rate of polysaccharides
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