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Optimization of deproteinization process by response surface method and the
neuroprotective activity study of Rhizoma Menispermi crude polysaccharide

YANG Pei' ,ZHANG Rui' ,ZHAI Yang', DING Jie' ,DONG Wen-liang' ,LIU Yu-hong'**

" College of Pharmacy,Shandong University of Traditional Chinese Medicine
*Shandong Provincial Research Center for the Selection and Breeding of Chinese Medicinal Materials , Jinan 250355 , China

Abstract : To optimize the/deprotéinization process and to determine the neuroprotective activity of Rhizoma Menispermi crude
polysaccharide , five methodswere compared to screen out the best protein removing method for the Rhizoma Menispermi crude
polysaccharide , including enzymatic method, Sevage method, enzyme-Sevage method, TCA-n-butanol method and enzyme-
TCA-n-butanol méthod. The effects of the volume ratio of TCA to n-butanol |the ratio of the polysaccharide solution to the
TCA-n-butanol_solution and the shake time on the deproteinization of Rhizome Menispermi crude polysaccharide in TCA-n-bu-
tanol method ‘were investigated by single-factor experiment combined with central combination design method of Box-Be-
hnken. PC12 cell injury was induced by H, 0, to study the neuroprotective activity of Rhizoma Menispermi crude polysaccha-
rides. The-results showed that the best method for deproteinization process of Rhizoma Menispermi crude polysaccharide was
TCA-n-butanol method. The optimal conditions were as follows: the ratio of TCA to n-butanol was 1: 10. 4, the ratio of solution
of Rhizoma Menispermi crude polysaccharide to TCA-n-butanol solution was 1: 1. 77 ,and the shaking time was 36.5 min. Un-
der this condition the remove rate of protein was 73. 1 % ,the comprehensive score was 92. 1. Neuroprotective studies have
showed that Rhizoma Menispermi crude polysaccharide has obvious protective effect on H,O,-induced PC12 cell injury. This
study showed that the TCA-n-butanol method can effectively remove the protein in the Rhizoma Menispermi crude polysaccha-

rides, and the Rhizoma Menispermi crude polysaccharides had neuroprotective activity.
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Table 1  Factors and levels of response surface experiment
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Fig. 1  The results of Sevage method to remove protein
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Fig.2  The results of enzyme-Sevage method to remove protein
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Fig. 3 _The results of TCA=n-butanol method to remove protein
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Fig. 5 Comparison of different protein removal methods
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Table 2 Design and results of experiment

49 B 3% VA
o polysaccharide (% ) (%) Composite score
1 1:10 1: 40 63.97 67.89 89.60
2 1:10 1: 30 61.18 73.88 91.37
3 1:15 1: 40 57.25 74.65 89.01
4 1:10 1: 30 56.55 76.6 89.74
5 1:10 1: 20 50. 86 70.44 81.69
6 1:5 1: 40 55.75 74.65 87.92
7 1:5 1: 30 53.44 70.71 83.74
8 1:10 1: 30 64.05 75.38 94.42
9 1:15 1: 20 68.75 52.57 83.36
10 1:15 1: 30 58.75 59.88 80.72
11 1:10 1: 40 51.26 68.26 81.60
12 1:10 I: 30 52.45 78.79 88.15
13 1:10 1: 20 59.93 60.87 82.61
14 1:15 1: 30 47.83 77.2 83.78
15 1:5 1: 30 41.73 78.54 80.19
16 1:10 1: 30 64.74 72.25 92.93
17 1:5 1: 20 56.82 60. 83 79.92
®3 ETHRSESH@AEARERTESR
Table 3  Analysis of variance in regression model based on composite score
T3 2R =P8 Rl A ¥575 F1{H PH WEE
Source Square sum d Mean square F value P value Significance
157 Model 313.54 9 34.84 5.61 0.016 6 *
A-A 3.25 1 3.25 0.52 0.492 8
B-B 8.88 1 8.88 1.43 0.270 6
C-C 52.79 1 52.79 8.50 0.022 5 *
AB 10.92 1 10.92 1.76 0.226 4
AC 1.38 1 1.38 0.22 0.651 6
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%3¢ 2 (Continued Tab.2)

J5 28U B2 F R ¥or F{H PAH BERE
Source Square sum df Mean square F value P value Significance
BC 12.53 1 12.53 2.02 0.198 4
A? 67.99 1 67.99 10.95 0.013 0 *
B? 113.68 1 113.68 18.30 0.003 7 * ok
c? 21.33 1 21.33 3.44 0.106 2 -
5% 7 Residual 43.47 7 6.21
AN Lack of Fit 18.72 3 6.24 1.01 0.476 0

25152 2% Pure Error 24.15 4 6.19
4B Cor Total 357.02 16

H:*P<0.05,8%; " "P<0.01, B3,
Note: * P <0.05 Significant different; * * P <0..01 extremely Significant different.
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Fig. 6 Response surface and contour plots of TCA-n-butanol method removing protein by Response Surface Method
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Fig. 7 The protective effect of Rhizoma Menispermi
polysaccharide on H,0,-induced PC12 cell injury
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