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Optimization of enzymatic hydrolysis for rejected hen protein for
salt-enhanced peptides preparation
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ABSTRACT The purpose of this study is to optimize rejected hen protein hydrolysis using papain for salt-enhanced pep-
tides preparation. The enzymatic hydrolysis was optimized using single-factor experiments and orthogonal test methods. The
magnitude estimation method was employed to evaluate the saltiness enhancement of chicken protein hydrolysates. In addi-
tion, the electronic tongue was used to investigate the flavor difference in chicken protein hydrolysates. The results of the
range analysis showed that the optimal enzymatic hydrolysis was achieved when enzymatic hydrolysis time reached 4 h, in-
cubation temperature at 50 C , enzyme to substrate ratio to be 0.2% (w/w) , and meat-water ratio of 1: 2. The results of
variance analysis showed that the effect of hydrolysis time, enzyme concentration, the ratio of meat to water, and the inter-
action between time and enzyme concentration on the degree of hydrolysis were significant (P <0.05). The hydrolysis time
had a significant effect (P <0.05) on taste enhancement. The output data from principal component analysis of taste sen-
sor showed flavor difference existed among the 27 samples, and was mainly related to the enzymatic hydrolysis time. This
study showed that the rejected hen protein hydrolysates was able to enhance salty taste of a 50 mmol/L NaCl solution by
26.2% . This optimized process can be used to develop nutritious flavor-enhancing condiments.
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Fig.2 Effect of hydrolysis temperature on protein recovery,

degree of hydrolysis and salty taste
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Fig.3 Effect of the amount of papain on protein recovery,
degree of hydrolysis and salty taste
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recovery, degree of hydrolysis and salty taste
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Table 2 Range analysis of the orthogonal experiment results

R A B AB, AR, c AC, AC, BC,  BC, it WIRIR
% (mmol - L~! NaCl)
1 1 1 1 1 1 1 1 1 1 13.40 60.1
2 1 1 1 1 2 2 2 2 2 14.25 56.9
3 1 1 1 1 3 3 3 3 3 15.22 60.2
4 1 2 2 2 1 1 1 2 3 15.17 61.2
5 1 2 2 2 2 2 2 3 1 15.84 68.0
6 1 2 2 2 3 3 3 1 2 16.47 54.9
7 1 3 3 3 1 1 1 3 2 15.69 61.8
8 1 3 3 3 2 2 2 1 3 16.50 63.1
9 1 3 3 3 3 3 3 2 1 16.68 8.5
10 2 I 2 3 1 2 3 1 1 15.19 55.9
1 2 1 2 3 2 3 1 2 2 16.50 57.2
12 2 1 2 3 3 1 2 3 3 17.34 56. 1
13 2 2 3 1 1 2 3 2 3 16.33 55.1
14 2 2 3 1 2 3 1 3 1 17.63 55.7
15 2 2 3 1 3 1 2 1 2 18.21 57.6
16 2 3 1 2 1 2 3 3 2 17.02 57.6
17 2 3 1 2 2 3 1 1 3 17.91 57.3
18 2 3 1 2 3 1 ] 2 1 18.36 54.5
19 3 1 3 2 1 3 2 1 1 17.79 54.3
20 3 1 3 2 2 1 3 2 2 18.99 55.5
21 3 1 3 2 3 2 1 3 3 19.16 58.8
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Table 3 Variance analysis of the orthogonal experiment
results of degree of hydrolysis
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8.72 4 2.18 0.31 0.86
0.31 4 0.08 1.09 0.42
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27.15 4 6.79 0.97 0.48
0.57 8 0.07
L 56.22 8 7.03
B 8 132.23 27
91 685.20 27
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