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Optimization of Chickpea Protein Extraction Using Response Surface Methodology
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(College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: The purpose of the present study was to optimize alkali protein extraction from defatted chickpea using one-factor-
at-a-a-time method and response surface methodology. The results showed that all investigated parameters had a notable effect
on the extraction yield of chicken protein and could be ranked in decreasing order of importance in their effects as follows: pH >
liquid-to-material ratio >extraction time. The optimal extraction parameters were pH 11.0 and 17.7:1 (mL/g) of liquid-to-material
ratio for 88.4 min of extraction at 20 °C, resulting in an extraction yield of 82.33%. The established regression model describing
the extraction yield of chicken protein as a function of three extraction parameters was highly significant (R> = 0.9630). The
predictive and experimental results were found to be in good agreement. Thus, the model was applicable for the prediction of
protein yield.
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Fig.2 Effect of pH on extraction rate of chickpea protein
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Table 2 Experimental design and results for response surface analysis

R X1 Xz Xa Y 2R FHREUR 1%
1 -1 -1 0 70.13
2 1 -1 0 81.43
3 -1 1 0 82.04
4 1 1 0 76.37
5 -1 0 -1 73.97
6 1 0 —1 76.13
7 -1 0 1 73.87
8 1 0 1 81.47
9 0 -1 -1 74.93
10 0 1 —1 78.77
11 0 —1 1 75.80
12 0 1 1 80.33
13 0 0 0 79.17
14 0 0 0 77.90
15 0 0 0 80.03
16 0 0 0 78.03
17 0 0 0 79.38
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Table 3 Analysis of variance for the established regression model
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Fig.6 Response surface and contour plots showing the effects of three
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