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Abstract: According to the general problems including the low yield and the deep colour of product during the
alkali-extraction process of rice bran protein, the cross—action of different factors was discussed through central
composite experiments on the basis of the key factors determined by single factor experiments. Furthermore, the
optimization of interaction-effect including protein yield and color were performed by generalized regression neural
network( GRNN) method. The GRNN model results showed that 61.0% protein yield and 53.3 color value were
obtained under the conditions of temperature 36.5°C, ratio of solve to material 11.5:1 (v/w) , pH value 10.9, and
auxiliary agent amount 0.56% , which existed a deviation of 3.6% and 4.7% with actual values, respectively.
Compared with the conditions for industrial production,the protein extraction yield and colour value raised 31.4%
and 43.3% ,respectively,under the optimized conditions.It was proved that the optimized extraction conditions of
rice bran protein by GRNN had great pragmatic value for industrial production.
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Fig.1 Diagram of GRNN network structure
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Table 1 The experiment factors and levels
BES
KV XGRE X, R X, i B
() (v/w) : JHEE (%)
-2 30 6:1 9 0.2
-1 35 8:1 9.5 0.3
0 40 10:1 10 0.4
1 45 12:1 10.5 0.5
2 50 14:1 11 0.6
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Table 2 The central composite rotatable design and results

HEOERR LE

£ T T A S
1 -2 0 0 0 48.14 51.92
2 -1 -1 1 -1 56.40 38.63
3 -1 -1 1 1 54.22 49.66
4 -1 -1 -1 -1 46.78 51.20
5 -1 1 1 -1 59.75 54.31
6 -1 -1 -1 1 46.83 52.76
7 -1 1 1 1 61.28 53.10
8 -1 1 -1 1 56.66 57.42
9 -1 1 -1 -1 51.53 58.86
10 0 -2 0 0 50.36 42.30
11 0 0 2 0 60.37 46.31
12 0 0 0 -2 57.41 50.76
13 0 0 0 0 57.06 53.50
14 0 0 0 0 57.16 53.55
15 0 0 0 0 57.13 53.69
16 0 0 -2 0 51.99 59.82
17 0 0 0 2 55.74 60.76
18 0 2 0 0 54.08 71.45
19 0 0 0 0 55.84 53.51
20 0 0 0 0 56.85 52.95
21 0 0 0 0 55.60 53.71
22 0 0 0 0 55.69 53.74
23 1 -1 1 -1 58.33 39.07
24 1 -1 1 1 53.38 50.65
25 1 1 1 -1 58.88 51.19
26 1 -1 -1 -1 48.89 52.50
27 1 1 1 1 60.73 53.05
28 1 -1 -1 1 47.28 54.70
29 1 1 -1 1 57.67 59.40
30 1 1 -1 -1 55.24 57.73
31 2 0 0 0 57.35 56.88
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Table 3  Results of normalization

H— k453 [0,1]

=
i IR L {f
1 0.0938 0.4049
2 0.6634 0
3 0.5131 0.3361
4 0 0.3830
5 0.8945 0.4778
6 0.0034 0.4305
7 1.0000 0.4409
8 0.6814 0.5725
9 0.3276 0.6164
10 0.2469 0.1118
11 0.9372 0.2340
12 0.7331 0.3696
13 0.7090 0.4531
14 0.7159 0.4546
15 0.7138 0.4589
16 0.3593 0.6456
17 0.6179 0.6743
18 0.5034 1.0000
19 0.6248 0.4534
20 0.6945 0.4363
21 0.6083 0.4595
22 0.6145 0.4604
23 0.7966 0.0134
24 0.4552 0.3662
25 0.8345 0.3827
26 0.1455 0.4226
27 0.9621 0.4394
28 0.0345 0.4896
29 0.7510 0.6328
30 0.5834 0.5820
31 0.7290 0.5561
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Fig2 Comparison of actual value and network output

of protein extraction in GRNN model
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network output of L value in GRNN model
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Fig4 Comparison of actual value and network output

of weighted sum of protein extraction and L value
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