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EXTRACTION PROCESS OF BREAM FISH SCALE COLLAGEN BY
ENZYMOLYSIS OPTIMIZED BY RESPONSE SURFACE METHOD
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Abstract: Enzymolysis in extraction process of bream fish scale collagen was optimized by response surface
method. On the basis of single factor experiment, taking enzymolysis temperature, pH value and enzymolysis time
as independent variables, the content of collagen as the response value, the response surface method was applied
to optimize according to the principle of Box-Behnken experimental design. The results show that the effects of
three factors influencing scale collagen extraction are: pH value > enzymolysis temperature > enzymolysis time.
The optimal process conditions achieved by optimization analysis for bream fish scale collagen are: temperature
31.32°C, pH value 4.24, enzymolysis time 1.95 h, and enzyme addition 1.5%. The collagen content is 883.64
mg/g. For the sake of convenience in practical operation, the optimal process conditions of fish scale collagen are
modified as enzymolysis temperature 31°C, pH value 4.2, extraction time 2 h, and enzyme addition 1.5%. The
actual collagen content is 881.78mg/g. The results agree with the theoretical value, which shows the high
reliability of the model.
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Fig.1 Effect of temperature on collagen content
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Fig.2 Effect of pH on collagen content
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Fig.3 Effect of enzyme amount on collagen content
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Fig.4 Effect of time on collagen content
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X1 W% X2 pH X3 B Y IR E A

7 (C) {H I (h) (mg/g)
1 0 -1 -1 653.37
2 0 1 -1 702.04
3 1 0 -1 811.83
4 0 1 1 700.54
5 0 0 0 886.36
6 1 -1 0 756.11
7 -1 -1 0 816.12
8 0 0 0 885.48
9 0 0 0 879.36
10 -1 0 1 822.72
11 -1 1 0 608.74
12 1 1 0 814.36
13 1 0 1 736.44
14 0 0 0 875.61
15 0 0 0 871.86
16 -1 0 -1 811.17
17 0 -1 1 752.59
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Table 3 Analysis of variance for the regression model
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Fig.5 Contour plots and response surfaces of temperature and pH to the collagen content
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Fig.6 Contour plots and response surfaces of temperature and time to the collagen content
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Fig.7 Contour plots and response surfaces of time and pH to the collagen content
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