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Abstract

[ Method | We selected the factors and levels on the basis of single factor experiment, and designed the experiment with 4 factors and 3 levels

[ Objective | The aim was to optimize the extraction process for isolate protein from red adzuki bean by response surface methodology.

based on the principle of Box-Behnken’ s design to optimize the extraction process for isolate protein from red adzuki bean. [ Result ] The effect of
the factors of extraction pH, solid-liquid ratio, temperature and time on extraction ratio was in decreasing sequence. The optimal extraction tech-
nology obtained through the classical analysis was as followed: pH for 9.0, extraction temperature at 45 °C, the ratio of solid to liquid being 1:
20 and extraction for 60 min. Under this condition, the theoretical value of the extraction rate of soybean powder isolate protein was 81.3% , and
the actual extraction rate of for isolate protein from red adzuki bean was(24.3 £2.0) % . [ Conclusion ] The obtained values agree with the predic-
ted values of the mathematic models, and the Box-Behnken experimental design is suitable for optimizing the extraction of the isolate protein from

red adzuki bean powder, which could provide scientific basis for the comprehensive development and utilization of red beans.
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Table 1 Response surface factors and levels

K s il L
Level pH(A) Temperature Time(C) Solid-liquid
ve (B) //C min ratio (D)
-1 8.5 40 50 1:15
0 9.0 45 60 1:20
1 9.5 50 70 1:25
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Table 2 Design and experimental results of response surface analysis

K2 Factors

R

Run Extraction
A B C D rate // %
1 —1.000 —1.000 —-1.000 1.000 72.51
2 —1.000 1.000 1.000 -1.000 74.34
3 0.000 2.000 0.000 0. 000 83.75
4 —1.000 —-1.000 1.000 1.000 68.10
5 1.000 1.000 —-1.000 1.000 75.62
6 0.000 0.000 0.000 0.000 82.51
7 1.000 1.000 1.000 -1.000 78.91
8 0. 000 0.000 0.000 2.000 72.20
9 1.000 —-1.000 1.000 1.000 69.52
10 2.000 0.000 0.000 0.000 78.83
11 0.000 0.000 0.000 0. 000 82.33
12 0.000 0.000 0.000 0. 000 81.51
13 —-2.000 0.000 0.000 0.000 74.72
14 —1.000 1.000 -1.000 1.000 71.73
15 0. 000 —-2.000 0.000 0. 000 78.52
16 0.000 0.000 0.000 0.000 78.12
17 —1.000 —1.000 1.000 -1.000 73.21
18 0.000 0.000 0.000 0. 000 82.51
19 —1.000 —-1.000 -1.000 -1.000 77.83
20 1.000 1.000 -1.000 -1.000 74.42
21 0.000 0.000 2.000 0.000 72.17
22 0.000 0.000 -2.000 0. 000 78.64
23 1.000 —1.000 -1.000 -1.000 79.91
24 1.000 —1.000 1.000 -1.000 72.60
25 1.000 1.000 1.000 1.000 75.72
26 1.000 -1.000 -1.000 1.000 75.55
27 —1.000 1.000 1.000 1.000 72.60
28 —1.000 1.000 -1.000 -1.000 69.80
29 0.000 0.000 0.000  —2.000 75.61
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Fig.8 Effect of temperature and time on protein extraction rate
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