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Optimization of the Extraction of Pumpkin Polysaccharides by Combined Ultrasonic
Treatment and Multi-Enzyme Hydrolysis

DIAO Wen-chao, WANG Ran, WANG Feng-wu, WANG Cheng-rong*
(College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: The effects of different sequential combinations of ultrasonic treatment and single-stage multi-enzyme hydrolysis
on the extraction yield of pumpkin polysaccharides were explored in this study. The best combination for extraction of pumpkin
polysaccharides was simultaneous treatment. The best dosages of pectin, papain and cellulase were 42, 200 U/g and 40 U/qg,
respectively. The best extraction conditions for pumpkin polysaccharides were determined by response surface methodology to
be simultaneous hydrolysis at 51.5 °C, a liquid-to-material ratio of 7:1 and initial pH 4.4 and ultrasonic treatment at 400 W. Under
these conditions, the extraction yield of pumpkin polysaccharides was 4.39%.
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treatment and single-stage multi-enzyme hydrolysis on the extraction
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Fig.4 Effect of hydrolysis temperature on the extraction yield of
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Table 4 CCD and corresponding results for response surface analysis
Vs A B C D H/RZHHEE %
1 0 0 0 0 4.277
2 -1 1 1 1 3.850
3 0 0 2 0 4.220
4 -1 1 -1 1 3.855
5 0 —2 0 0 3.812
6 -1 1 -1 -1 4.123
7 -1 1 1 -1 4.252
8 0 0 —2 0 3.864
9 0 0 0 2 3.515
10 0 0 0 0 4.462
1 1 1 1 -1 3.968
12 0 0 0 0 4.422
13 0 0 0 -2 3771
14 1 —1 -1 1 3.618
15 -2 0 0 0 3.766
16 1 —1 1 1 3.988
17 0 0 0 0 4.422
18 1 1 -1 -1 3.972
19 1 1 —1 1 3.782
20 -1 —1 -1 1 3.648
21 -1 —1 1 1 3.550
22 0 2 0 0 4.159
23 2 0 0 0 3.952
24 1 —1 1 -1 4.041
25 -1 —1 —1 -1 3.792
26 —1 —1 1 —1 3.782
27 1 —1 —1 -1 3.844
28 0 0 0 0 4.468
29 0 0 0 0 4412
30 1 1 1 1 4.276
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