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Optimizing extraction process of polysaccharides from

millet by uniform design
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(School of Biological and Chemical Engineering, Zhejiang University of
Science and Technology, Hangzhou 310023, China)

Abstract: To optimize the technology for extracting polysaccharides from millet, the effects of
particle or powder, liquid to material ratio, extraction time, extraction temperature, extraction
times and stirring rate on the extraction rate were studied with single-factor experiments. Then
three factors, liquid to material ratio, extraction time and extraction temperature, were selected
for a uniform design experiment with twelve levels. The statistic analysis was made with DPS
and the optimal combination was obtained. Temperature show notable effects on the yield of
polysaccharides, liquid to material ratio and extraction time have no notable effects on the
yield. The established optimum technical conditions are liquid to solid ratio 21. 7:1, extraction
time 2. 19 h, extraction temperature 72. 3 °C, the yield of polysaccharides is 7. 90 mg/g.
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Fig. 1 Effects of particle or powder on extraction yield
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Table 1 Experimental factors and levels Table 2 Experimental design and results
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(X)) /(g-g )  (XH/h (XpH/TC 1 15 2.00 74 6.11
1 15 1.25 65 2 16 2.90 71 5.42
2 16 L. 40 66 3 17 1.85 68 7.02
3 17 1.55 67 4 18 2.75 65 4.76
4 18 1.70 68 5 19 .70 75 7.57
5 19 1.85 69
6 20 2. 60 72 7.39
6 20 2.00 70
7 21 1.55 71 7.20
7 21 2.15 71
8 22 2.45 66 6.19
8 22 2.30 72
i 23 9 45 73 9 23 1. 40 76 6.38
10 24 2 60 74 10 24 2.30 73 7.70
1 25 2,75 75 11 25 1.25 70 5.28
2 2 2. 90 76 12 26 2.15 67 6. 00
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Table 3 Actual and theory yields of polysaccharides
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25 R Z 1) 19 38 BRI B 45 T R xR 6 45 R
W) A 3 UL 4 PO e (AN p (E AL XHE, T AR
e 4 I B 25 TG 22 0 B IR e 3 3k B0 B 3 K F-
(p<<0.01) s/ 3 AN F By -FJ5 51, A 5 [A] (1 20 4 T
PR3 ANV E Sl I o R B 7 A v N P
BRI, MR ER L TER K 7, mE 7
AILLF R 38 X 22 0 A 5 1 AR AN 2 1T BR Y 4
Pk & I AE R A B R TR 2 0 R 3 e Ak AR
e H .

Y& (mg - g™)

(@) Y=/(X,, X)HIZH

R4 H R BOT R Y 52

Table 4 Significance of regression coefficient for yield
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Fig. 7 Chart of interactive effect as function of different conditions
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