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Optimization of acid extraction technology of polysaccharides
from foxtail millet by response surface method

and diagnosis of model
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Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The hydrochloric acid extraction of polysaccharides from foxtail millet was investigated. The
response surface method, based on Box-Behnken designs characterizing three levels and four variables, was
employed to obtain the best combination of molar concentration of acid, liquid-solid mass ratio, extraction
time and extraction temperature for the sake of maximum polysaccharides yield. The experimental data were
fitted to a quadratic equation by using multiple regression analysis, then analyzed and diagnosed. The end
result is that extraction conditions are optimal when molar concentration of acid being 2. 4 mol/ L, liquid-solid
mass ratio being 20. 3, extraction lasting 1. 2 h at the temperature of 80. 2 °C, where the experimental yield is
46. 26 mg/g, which is well in close agreement with 47. 13 mg/g, predicted value by the model. Thus, the
obtained mathematical model has fairly high correlation.
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Table 1 Experimental design and extraction yield

I S5 MRE/RWEEE (X)) /(mol « L) WRHIEBTHL (X)) RN (X)) /h S HGRE (X)) /C R )/ (mg - g )

1 2.2 15.0 1.0 80. 0 36. 95
2 2.6 15.0 1.0 80. 0 38. 38
3 2.2 25.0 1.0 80. 0 37.83
4 2.6 25.0 1.0 80. 0 38.55
5 2.4 20.0 0.5 70.0 27. 81
6 2.4 20.0 1.5 70.0 42. 48
7 2.4 20.0 0.5 90.0 30. 46
8 2.4 20.0 1.5 90.0 41. 39
9 2.2 20.0 1.0 70.0 39. 39
10 2.6 20.0 1.0 70.0 42.11
11 2.2 20.0 1.0 90.0 42.56
12 2.6 20.0 1.0 90.0 41.56
13 2.4 15.0 0.5 80. 0 23.60
14 2.4 25.0 0.5 80. 0 26. 36
15 2.4 15.0 1.5 80. 0 38. 27
16 2.4 25.0 1.5 80. 0 39. 68
17 2.2 20.0 0.5 80. 0 27. 86
18 2.6 20.0 0.5 80. 0 30. 55
19 2.2 20.0 1.5 80. 0 42. 25
20 2.6 20.0 1.5 80. 0 42.08
21 2.4 15.0 1.0 70.0 35.25
22 2.4 25.0 1.0 70.0 39. 60
23 2.4 15.0 1.0 90.0 38.31
24 2.4 25.0 1.0 90.0 39.05
25 2.4 20.0 1.0 80. 0 45. 60
26 2.4 20.0 1.0 80. 0 45. 84
27 2.4 20.0 1.0 80. 0 45.99
28 2.4 20.0 1.0 80. 0 45. 38
29 2.4 20.0 1.0 80. 0 45. 88
2.2.3 BRF E M 5Y
BRI 22 3 BT 45 R L3k 2.
F 2 IABREITr 25 55 M
Table 2 Analysis of variance for regression equation

R3] F-J5 # H 75 # F1iH p 18

% 1089. 32 14 77.81 293. 34 <£0.000 1

X, 3.40 1 3. 40 12. 83 0.003 0

X, 8. 86 1 8. 86 33.40 <C0. 000 1

X; 526. 82 1 526. 82 1 986. 15 < 0.000 1

X, 3.73 1 3.73 14. 06 0.002 2

X X, 0.13 1 0.13 0.48 0.501 9

X X; 2.04 1 2.04 7.71 0.014 8

X, X, 3. 46 1 3.46 13. 04 0.002 8

X, X, 0. 46 1 0. 46 1.72 0.211 1

X X, 3.26 1 3.26 12.28 0.003 5

X; X, 3.50 1 3.50 13.18 0.002 7

X3 29. 26 1 29. 26 110. 32 <C0. 000 1

5 207. 36 1 207. 36 781.75 <C0.000 1

X3 418. 67 1 418. 67 1 578. 42 <C0.000 1
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