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Preparation of Flavorful Sauce from Freshwater Fish By-products by Enzymatic Hydrolysis and then Fermentation
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Abstract: Based on one-factor-at-a-time experiments, orthogonal array design method was employed to optimize the
preparation of flavorful sauce from freshwater fish by-products by enzymatic hydrolysis followed by fermentation. The
highest degree of hydrolysis was achieved when a mixture of flavorzyme and alcalase at a ratio of 1:1 was added at a dose of
0.25 g/100 g for 4 h of hydrolysis at 55 ‘C and pH 7.5. The hydrolysate was completely deodorized after 1 h of fermentation at
35 “C with yeast at an inoculum size of 2.0 g/100 g. The Maillard reaction products of the fermentation broth obtained after
reaction at 115 °C for 40 min in the presence of a mixture of xylose and glucose (1:3) at a concentration of 4 g/100 g and L-cysteine
hydrochloride at 1.0 g/100 g showed the highest sensory score. The flavorful sauce obtained revealed a strong meat and sauce
flavor and no fishy odor. The free amino nitrogen content was 0.86 g/100 mL. Thus, it is a natural seasoning with great

development potential.
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Table 1 Factors and their levels tested in the orthogonal array design
for optimizing enzymatic hydrolysis
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Table 2 Factors and their levels tested in the orthogonal array design
for optimizing Maillard reaction
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Fig.1 Comparison of effectiveness of different proteases in hydrolyzing
freshwater fish by-products
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Table 3 Orthogonal array design arrangement and results for
optimizing enzymatic hydrolysis of freshwater fish by-products

WA A B C D TKARFE 1%
1 1 1 1 1 38.4
2 1 2 2 2 40.9
3 1 3 3 3 37.7
4 2 1 2 3 41.3
5 2 2 3 1 43.2
6 2 3 1 2 39.7
7 3 1 3 2 44.3
8 3 2 1 3 456
9 3 3 2 1 42.8
K1 117.0 124.0 124.0 124.4
K 124.2 129.7 125.0 124.9
Ks 132.7 120.2 125.2 124.6
R 15.7 9.5 1.2 0.5
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Table 4 Analysis of variance for the orthogonal array design results
for optimizing enzymatic hydrolysis of freshwater fish by-products

MFE W2 TR AEE % P SRR BN
A 41176 2 20.588 975211  0.001 (P <0.05)
B 15242 2 7.621 361.000  0.003
c 0.442 2 0.221 10474  0.087

P 0.042 2 0.021
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Table 5 Results of deodorization experiments by yeast fermentation

Y ] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
HeFh i /(g/100g) 0.5 0.5 0.5 1.0 1.0 1.0 1.5 1.5 1.5 2.0 2.0 2.0 2.5 2.5 2.5
R[] Th 0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5
JERTEA 45 4.1 3.7 3.6 2.9 2.2 2.0 1.2 0.5 0.3 0 eIk LS FE SRR
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Table 6 Design and results of orthogonal tests for Maillard reaction

G5 A B C D EE
1 1 1 1 1 6.05
2 1 2 2 2 8.57
3 1 3 3 3 6.24
4 2 1 2 3 9.68
5 2 2 3 1 9.02
6 2 3 1 2 9.35
7 3 1 3 2 755
8 3 2 1 3 6.96
9 3 3 2 1 8.08
K1 20.86 23.28 22.36 23.15
K2 28.05 24.55 26.33 25.47
Ks 22.59 23.67 22.81 22.88
R 7.19 1.27 3.97 2.59
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Table 7 Orthogonal array design arrangement and results for
optimizing Maillard reaction

Iz Wz PrM Bl 7%= FE SEEME W

A 9.389 2 4694 33276 0.029 (P <0.05)
C 3.150 2 1575 11.166  0.082
D 1.351 2 0.676  4.790 0.173

R ZE 0.282 2 0.141
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Table 8 Quality analysis of flavorful sauce products
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