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Application of Response Surface Methodology to Optimization of Polysaccharide Extraction Technology

from Coprinus comatus

YU Jie CUI Peng-ju ZHUO Jian-yong CHEN Mei-zhen
(Department of Biology, College of Science, Shantou University, Shantou 515063, China)

Abstract Effectsof extraction temperature, extraction time, ratio of water to material and extraction times on extraction rate
of polysaccharide from Coprinus comatu were investigated respectively in single-factor tests, and then other three key factors
except extraction times were optimized through response surface methodology with three factors and three level s based on the
principle of Box-Behnken design. The results showed that the optimum extraction temperature, time, ratio of water to material
andtimesare 94.5 .4 h, 15.5:1 and 2, respectively. Under the above conditions, the extraction rate of polysaccharide from
Coprinus comatu reaches 6.16%, which isimproved by 7.13% through optimization.
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Fig.1 Effects of extraction time on extraction rate of
polysaccharide
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Fig.2 Effects of ratio of water to material on extraction rate of
polysaccharide
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Fig.3 Effects of extraction temperature on extraction rate of
polysaccharide
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Fig.4 Effects of extraction times on extraction rate of
polysaccharide
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Table 1 Levels and factors of Coprinus comatus polysaccharide
extraction test

-1 0 1

( ) X1 X1 85 90 95
) Xz X2 25 3.0 35
(mi/g) X3 X3 15:1 20:1 25:1
X1=(X1 90)/5

X2=(X2 3)/0.5 X3=(X3 20)/5

2 Box-Behnken
Table 2 Experimental values of extraction rate of Coprinus
comatus polysaccharide based on Box-Behnken design

X1 Xz Xs (%)
2 1 1 1 1 0 5.52
9 2 1 0 1 1 4.69
12 3 1 0 1 1 5.30
6 4 1 1 0 1 5.84
3 5 1 1 1 0 4.8
1 6 1 1 1 0 476
5 7 1 1 0 1 4.26
4 8 1 1 1 0 6.84
8 9 1 1 0 1 6.86
15 10 1 0 0 0 5.93
14 11 1 0 0 0 5.78
11 12 1 0 1 1 6.15
10 13 1 0 1 1 6.68
13 14 1 0 0 0 5.78
7 15 1 1 0 1 5.35
Box-Behnken
Box-Behnken
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Y =5.82625+0.73594X:+0.31125X.+0.27188Xs
0.23516Xi 0.10953X% 0.01203X3+0.31969X1X>
0.01781X:1Xs 0.71156X2Xs

Y g/g X
X2 h Xas ml/g

3
Table 3 Variance analysis of regression equation

F prob>F
9 8.37036 0.93004 8.5 0.015
3 5.69917 1.89972 17.36 0.004
3 0.23583 0.07861 0.72 0.582
3 2.43535 0.81178 7.42 0.027
5 0.54708 0.10942
3 0.53245 0.17748 24.26 0.004
2 0.01463 0.00732
3 (p=0.015)
R2=93.87% (Y)
(Y)
( 4 X1 (Y)
X (Y) X2
(Y) X3 xXi X3
() XXz XiXs
(Y) X2Xs (Y)

4
Table 4 Regression coefficients and their significance of
regression equation

T p

5.82625 0.1910 30.508 0.000

X1 0.73594 0.1169 6.293 0.001
X2 0.31125 0.1169 2.661 0.045
X3 0.27188 0.1169 2.325 0.068
X1 0.23516 0.1721 1.366 0.230
X2 0.10953 0.1721 0.636 0.553
X3 0.01203 0.1721 0.070 0.947
XiXz 0.31969 0.1654 1.933 0.111
X1Xs 0.01781 0.1654 0.108 0.918

X2X3 0.71156 0.1654 4.302 0.008
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i iFig.5 Response surface plot and contour plot of Y=f (x1,X2)
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iiFig.6 Response surface plot and contour plot of Y=f(x1,Xs)

7 Y=f(X2,X3)
iiFig.7 Response surface plot and contour plot of Y=f(x2,xs)
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Table 5 Results of verification experiments
1 2 3
(%) 5.93 6.24 6.31 6.16
( 94.5
3.4h 15.5:1 2 )
5
6.99% 6.16% 11.87%
(20%)
3
Minitabl15 (Box-Behnken)
945 3.4h
15.5 2
6.16% 575% 7.13%
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