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Abstract: Extrusion treatment was introduced to the extraction of protein from Oat Bran and the extraction

process was optimized by response surface methodology. The extraction efficiency of protein was investigated

with respect to four variables including extrusion temperature, screw speed, addition amount of water and

content of citric acid. On the basis of a series of one—factor—at—a—time experiments, a polynomial regression

model equation was fitted by the combined use of Box—-Behnken experimental design and regression analysis. By

analyzing the regression model using response surface analysis, the optimum extraction conditions of protein

from Oat Bran were identified as follows: extrusion temperature of 199 °C, screw speed of 7 r/min, addition

amount of water of 59 % and citric acid content of 1.3 %. The extration efficiency of protein was up to 13.51 mg/g

under the optimized conditions. The established models prove to be reasonable by the verification experiment.
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Table 1 Independent variables and levels in Box~Behnken CCD
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Fig.1 Effcet of extrusion temperature on extraction
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Fig.2 Effect of moisture content on extraction rate of oat bran
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Fig.3 Effect of screw speed on extraction rate of oat bran protein
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Fig.4 Effect of citric acid content on extraction rate of oat bran
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Table2 Center composite design arrangement and experimental

resuits
e FER BHE kas  ER BORR
X # X, BX, &BX, F(mgg)

1 -1 -1 -1 -1 14.379
2 -1 -1 -1 1 9.827
3 -1 -1 1 -1 8.201
4 -1 -1 1 1 7.901
5 -1 1 -1 -1 13.041
6 -1 1 -1 1 8.274
7 -1 1 1 -1 6.952
8 -1 1 1 1 6.058
9 1 -1 -1 -1 16.374
10 1 -1 -1 1 13.192
11 1 -1 1 -1 9.996
12 1 -1 1 1 9.784
13 1 1 -1 -1 14.986
14 1 1 -1 1 9.428
15 1 i i -1 7.951
16 1 1 1 1 7.012
17 -2 0 0 0 7.059
18 2 0 0 0 9.095
19 0 -2 0 0 7.801
20 0 2 0 0 7.729
21 0 0 -2 0 15.307
22 0 0 2 0 11.107
23 0 0 0 -2 13.793
24 0 0 0 2 8.879
25 0 0 0 0 9.323
26 0 0 0 0 9.302
27 0 0 0 0 8.852
28 0 0 0 0 8.915
29 0 0 0 0 9.136
30 0 0 0 0 8.986
31 0 0 0 0 9.325
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Table 3 Variance analysis of the regression equation for the yield

of xylan

A = B Y R
X, 1 137440 13.744 09 15378 97 0.001 217  **
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X2 1 9387152 9387152 10.503 87 0.005 117  **
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Table 4 Variance analysis of response value
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— K 4 1434568 06430 40.13 <0.0001  **
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