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Response surface optimization of microwave-assisted extraction of
polysaccharides from Lentinus edodes
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Abstract: [Objective] The microwave-assisted extraction technique for polysaccharide from Lentinus
edodes was optimized to provide theoretical basis for the industrial production and comprehensive utiliza-
tion of polysaccharide from Lentinus edodes. [Method] The Box-Behnken response surface method (RSM)
based on mathematical model was established using polysaccharides extraction rate as response value and
using the ratio of liquid (mL) to solid (g) (15 1,20 ¢ 1,25 1,30 ¢ 1,and 35 ¢ 1), microwave power
(500,600,700,800,and 900 W) and microwave time (2,4,6,8,and 10 min) as factors to screen optimum
extraction conditions for polysaccharide from Lentinus edodes. [Result] The optimal conditions obtained by
RSM were:ratio of liquid to solid 35 ¢ 1, microwave power 900 W, and microwave time 8. 5 min. Under
these conditions,the extraction yield of polysaccharide was 6.49% ,< 5% less than the maximum theoreti-
cal extraction rate of 6. 63%. [Conclusion] The microwave-assisted polysaccharide extraction from Lenti-
nus edodes was optimized by Box-Behnken RSM and the process was convenient and feasible.
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Table 1 Central composite design for the extraction of lentinan
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Fig. 2 Effect of microwave power on
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Table 2 Results of central composite design for the extraction of lentinan
A 2 7K F Level of factor T 2 0
B ORI EUTES W] i
Number Ratio of liquid to solid Microwave power Microwave time Y
X, X X;
1 0 0 0 5.52
2 0 —1 —1 4.26
3 0 0 0 6.12
4 0 1 —1 3.52
5 1 0 —1 3. 50
6 1 0 1 5.93
7 0 0 0 6.12
8 1 —1 0 5.06
9 —1 0 1 4.83
10 0 —1 1 4.63
11 1 1 0 6.18
12 1 1 0 5.26
13 0 0 0 6.12
14 0 0 0 6.12
15 0 1 1 5.62
16 1 —1 0 5.73
17 1 0 —1 3.52
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Table 3 Results of regression analysis on the extraction of lentinan
2 3 R A ¥y F {8 P{H I
Source Sum of squares Degree of freedom  Mean square F value P value Significance
F 7 Model 0.12 9 0.014 24.01 0.000 2 * ¥
X, 5.810x10% 1 5.810x10% 10. 05 0.0157 *
X 3.246X10* 1 3.246 <10 ¢ 0. 56 0.478 1
X3 0. 046 1 0. 046 79. 33 <C0.000 1 * %
X1 Xe 6.399X10° 1 6.399X10° 0.11 0.749 1
X1 X; 1.876 X103 1 1.876X10° 3.25 0.114 6
X2 X3 6.974 X103 1 6.974 X103 12.06 0.010 4 *
XLI) 2.144 X103 1 2.144X10 3.71 0.095 5
Xi 5.717X10* 1 5.717 X101 0.99 0.353 2
Xj 0.059 1 0.059 101. 94 <C0.000 1 * %
% 2% Residual 4,047X10°3 7 5.782X10*
LI Lack of fit 2.441X10° 3 8.137x10* 2.03 0.252 8
2l 5% 2 Pure error 1.607 X103 4 4.016 X110
BB 2 Total error 0.13 16
2 o o2
< *E%./%ﬂ(fe.), 0.968 6
Correlation coefficient
7 (Note) : x x (P<C0.001), % (P<C0.05).
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