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Abstract : Taking hairtail as raw material , alkaline protease was selected from 6 kinds of proteases as the best

protease for hairtail proteolysis,and the technological conditions of hairtail proteolysis were optimized by single

factor test and response surface test. The results showed that the optimum conditions for proteolysis of hairtail

were as follows ; the substrate mass fraction was 5.3% ,the protease mass fraction was 2. 7% ,the pH value of

hydrolysis was 8.3, the hydrolysis temperature was 63 °C , and the hydrolysis time was 168 min. Under these

conditions , the hydrolysis degree of hairtail protein reached 37. 07% , which was basically consistent with the

predicted value of regression model of response surface optimization test.
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Table 2 Response surface design and results of hairtail protein hydrolysis degree

ENT EES EA i EES A
2 X X, X, X, X IK St BE/ %o k5 X X, X, X, X IK AR/ P
1 -1 -1 0 0 0 36.63 +0.03 24 0 1 1 0 0 37.15 +0.03
2 1 -1 0 0 0 37.29 +0.04 25 -1 0 0o -1 0 36.05 +0.04
3 -1 1 0 0 0 36.99 +0. 04 26 1 0 0o -1 0 37.26 +0.03
4 1 1 0 0 0 37.21 £0.02 27 -1 0 0 1 0 36.66 +0. 04
5 0 0 -1 -1 0 36.25 +0.03 28 1 0 0 1 0 36.75 +0.05
6 0 0o 1 -1 0 37.29 +0.06 29 0 0o -1 0o -1 36.78 0. 02
7 0 0 -1 1 0 37.22 +0.05 30 0 0 1 0o -1 37.23 £0.07
8 0 0 1 1 0 37.38 0. 02 31 0 0 -1 0 1 36.96 +0. 06
9 0 -1 0 0 -1  36.01+0.04 32 0 0 1 0 1 36.91 +0.02
10 0 10 0 -1 37.12£0.01 33 -1 0 0 0o -1 35.91 +0.03
11 0o -1 0 0 1 36.88+0.02 34 1 0 0 0 -1 37.25+0.01
12 0 10 0 1 36.89+0.03 35 -1 0 0 0 1 36.94 +0.01
13 -1 0 -1 0 0  36.22+0.03 36 1 0 0 0 1 36.85 +0.03
14 1 0 -1 0 0  37.12+0.06 37 0o -1 0o -1 0 36.46 +0.02
15 -1 0o 1 0 0  37.36+0.07 38 0 1 0o -1 0 36.89 +0.04
16 1 0 1 0 0  37.37+0.04 39 0 -1 0 1 0 37.23 +0.04
17 0 0 0 -1 -1 36.02+0.02 40 0 1 0 1 0 37.08 +0.02
18 0 0 0 1 -1 37.18%0.02 41 0 0 0 0 0 38.26 +0.05
19 0 0 0o -1 1 36.89£0.05 42 0 0 0 0 0 38.19 £0.07
20 0 0 0 1 1 36.93+0.01 43 0 0 0 0 0 38.11 £0.04
21 0 -1 -1 0 0  36.96+0.02 44 0 0 0 0 0 38.33 +0.03
22 0 1 -1 0 0  36.98+0.06 45 0 0 0 0 0 38.02 +0.05
23 0 -1 1 0 0  37.26+0.03 46 0 0 0 0 0 38.36 +0.03

&3 RBEERGKMENG DR E 5

Table 3 Analysis of variance of regression model for the hydrolysis degree of hairtail protein

SRR FHM BHE Hy O FHE P{H KW\ FHM BHE By FE P
x| 14.73 20 0.74 18.85 <0.000 1 X, X, 0.19 1 0.19  4.95 0.035 3
X, 1.18 1 1.18  30.13 <0.000 1 X, X 0.06 1 0.06 1.60  0.2176
X, 0.16 1 0.16 4.04 0.0552| XX, 0.31 1 0.31 8.03 0.009 0
X, 0.75 1 0.75 19.15 0. 000 2 X’ 4.24 1 4.24 108.47 <0.000 1
X, 0. 69 1 0.69 17.63 0. 000 3 X,’ 3.14 1 3.14  80.24 <0.000 1
X, 0.19 1 0.19 4.90 0.036 2 X,? 2.03 1 2.03 51.86 <0.000 1
XX, 0.05 1 0.05 1.24 0.276 3 X, 4.57 1 4.57 116.93 <0.000 1
XX, 0.20 1 0.20 5.07 0.033 4 X, 5.44 1 5.44 139.17 <0.000 1
XX, 0.31 1 0.31 8.03 0.009 0 B2 0.98 25 0.04
X, X; 0.51 1 0.51  13.08 0.001 3 e 0.89 20 0.05 2.59 0.1472
X, X, 0.00 1 0. 00 0.11 0.7450| 4R 0.09 5 0.02 18.85 <0.000 1
XX, 0.08 1 0.08 2.15 0.154 8 M 15.70 45 0.74 30.13 <0.000 1
X, X, 0.30 1 0.30 7.74 0.010 1

1P <0.001 FRHE I P <0.05 &3R5, P>0.05 JmA 5.
XX BRFR, XX, X, OX, MK S 35, R0 A RO 4 & R 28 0845 £ 28 K i
BEM. @ BT al g, RS IEEEER BRI AR R RS R R R
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Fig.7  Response surface plots and contour plots for the interaction of various factors
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