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Alkali extraction polysaccharides from millet by orthogonal design

ZHU Aishi, SHEN Xiaoqiang
(School of Biological and Chemical Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, China)

Abstract: The alkali extraction process of polysaccharides from millet was investigated. The
effects of alkali concentration, extraction temperature, liquid to solid ratio and extraction time
on the extraction rate were studied with single-factor experiments. Then the optimization
experiments of orthogonal design with four factors and three levels were carried out and the
optimal conditions combination was obtained. The results showed that the order of factor
influencing on polysaccharides yield is successively liquid to solid ratio, extraction temperature, alkali
concentration and extraction time. The established optimum alkali extraction technical combination
conditions are alkali concentration 0. 8 mol/L, extraction temperature 80. 0 “C, liquid to solid ratio
20.0 : 1 and extraction time 1. 0 h. Under these conditions, the yield of polysaccharides is 47. 27 mg/g.
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Table 1 Levels and factors for extraction experiment

KF Bk A/ (mol « L™1) R E B/C W C/(mL - g ") FIF ] D/h
1 0.6 70.0 15,01 0.5
2 0.8 80.0 20.0: 1 1.0
3 1.2 90.0 25.0: 1 1.5
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Table 2 Results of orthogonal test

R 5 A B C D p/(mg+g ")
1 1¢0. 6) 1(70.0) 1(15.0) 1€0.5) 18. 38
2 1¢0. 6) 2(80.0) 2(20.0) 2(1.0) 44.03
3 1¢0. 6) 3(90.0) 3(25.0) 3(1.5) 31.92
! 2(0.8) 1(70.0) 2(20.0) 3(1.5) 39.59
5 2(0.8) 2(80.0) 3(25.0) 1€0.5) 41.04
6 2(0.8) 3(90.0) 1(15.0) 2(1.0) 42.28
7 3(1.0) 1(70.0) 3(25.0) 2(1.0) 30. 24
8 3(1.0) 2(80.0) 1(15.0) 3(1.5) 32.10
9 3(1.0) 3(90.0) 2(20.0) 1€0.5) 38.33
K, 94. 33 88. 21 92.76 97.75
K, 122.91 117,17 121.95 116. 55
K; 100. 67 112.53 103. 20 103. 61
ki 31.44 29.40 30.92 32.58
k; 40. 97 39. 06 40. 65 38. 85
ks 33.56 37.51 34. 40 34.54
R 28.58 28.96 29.19 18. 80
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