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Optimization on Cellulase and Ultrasonic Wave Assisted Extraction
Technology of Momordica charantia Polysaccharides
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Abstract

To establish the extraction technology of cellulase assisted by ultrasonic wave of Momordica charantia
polysaccharides ( MCP ), the optimization was applied to discuss some factors including ultrasound
power, enzyme amount, the ratio of solid to liquid, extracting time, pH value, temperature with Box-
Behnken center-united design and the method of response surface analysis (RSM). Through establishing
the second regression model, the optimal parameters were conformed as follows: ultrasound power
390 W, cellulase amount 3 500 U/g ( enzyme activity was more than 200 U/mg) , ratio of solid to liquid
1:38, extracting time 40 min, pH value 5, temperature 56°C. Then the yield of crude Momordica
charantia polysaccharides is 21. 1% , higher 7.8% , 13.5% and 7.7% , respectively, comparing with
the specific heat of flooding, ultrasonic wave and cellulase. These results suggested that cellulase assisted
by ultrasonic wave extraction technology was one of the effective ways to improve the yield of Momordica
charantia polysaccharides.
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Fig.1 Effect of ultrasound power on the Momordica

charantia polysaccharides extraction rates
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Fig.2 Effect of enzyme content on the Momordica
charantia polysaccharides extraction rates
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charantia polysaccharides extraction rates
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Fig.4 Effect of treatment time on the Momordica

charantia polysaccharides extraction rates
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Tab.1 Experimental factors and levels of Box-Behnken
experiments design of the Momordica charantia

polysaccharides extraction rates

, K%
T Wity WEY/C pHfHx, /W
-1 30 50.0 5 270
0 40 57.5 6 360
1 50 65.0 7 450

%2 EHI/XZ1ERE Box-Behnken /LA
IR A RRER
Tab.2 Box-Behnken experiments design and the
results of the Momordica charantia

polysaccharides extraction rates

56 X, X, X, X, L2
5 R Y/ %
1 -1 -1 0 0 15.93
2 -1 1 0 0 16. 86
3 1 -1 0 0 15.22
4 1 1 0 0 16. 09
5 0 0 -1 -1 16. 90
6 0 0 -1 1 19.97
7 0 0 1 -1 12.53
8 0 0 1 1 13.49
9 -1 0 0 -1 15. 60
10 -1 0 0 1 18. 69
11 1 0 0 -1 15.79
12 1 0 0 1 18. 09
13 0 -1 -1 0 20. 81
14 0 1 1 0 10. 91
15 0 -1 -1 0 16. 89
16 0 1 1 0 12. 90
17 -1 0 -1 0 19.26
18 -1 0 1 0 11.74
19 1 0 -1 0 19.21
20 1 0 1 0 12.77
21 0 -1 0 -1 13.51
22 0 -1 0 1 15.99
23 0 1 0 -1 10. 81
24 0 1 0 1 13.82
25 0 0 0 0 20. 01
26 0 0 0 0 20. 00
27 0 0 0 0 19. 99
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