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Optimization of fermentation conditions and nutritional evaluation of
processing by-products of small yellow croaker
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(Yantai Research Institute of China Agricultural University, Yantai 264670, China)

ABSTRACT: Objective To study the fermentation process of the enzymatic hydrolysate of the processing
by-products of small yellow croaker, optimize the fermentation conditions, and carry out the nutritional evaluation of
the fermentation broth. Methods The effects of fermentation time, fermentation temperature, strain addition and
soybean meal addition on the total amino acids content in the fermentation broth were explored by single factor
experiment and response surface experiment, and the carbon nitrogen ratio, lactic acid content and nitrate nitrogen
content of fermentation broth were determinated. Results The optimum fermentation conditions of Bacillus subtilis
were as follows: fermentation time 5 d, fermentation temperature 29 °C, strain addition 5.3%, soybean meal addition
10.1%, under these conditions, the amino acid content of processing by-products of small yellow croaker enzymatic
hydrolysate was 39.68 mg/mL. After fermentation, the fishy smell of fermented liquid was significantly reduced, and
the carbon nitrogen ratio, lactic acid and nitrate nitrogen content were significantly higher than those of enzymatic
hydrolysate (P<0.05); the total amount of amino acids was 27% higher than that of the enzymatic solution, and the

content of 9 kinds of amino acids such as threonine, serine, proline and glycine were significantly increased (P<0.01),
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while the content of bitter amino acids such as aspartate, cystine and arginine were significantly decreased (P<0.01).

Conclusion Further fermentation treatment for fish by-product enzymatic hydrolysate can not only improve the

nutritional level of the product, but also make full use of aquatic resources, and improve the added value of aquatic

products.

KEY WORDS: processing by-products of small yellow croaker; enzymolysis; fermentation; response surface

analysis; nutrition indicators
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Table 1 Response surface experimental factor level table
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Table 2 Response surface results

A R B EAME C KR D KM mimo

B WINE/% /% WRE/,C BHE/d /(mg/mL)
1 -1 1 0 0 34.26
2 0 1 0 1 33.41
3 1 1 0 0 36.03
4 1 0 -1 0 26.96
5 -1 0 -1 0 29.69
6 0 0 0 0 37.83
7 0 0 0 0 38.42
8 -1 0 0 1 33.46
9 1 0 1 0 32.70
10 0 -1 -1 0 31.66
11 0 1 1 0 33.24
12 1 0 0 1 32.79
13 0 -1 0 1 33.85
14 0 0 -1 1 30.30
15 -1 0 0 -1 33.11
16 -1 0 1 0 30.04
17 0 -1 1 0 33.67
18 0 0 -1 -1 28.85
19 0 0 0 0 39.62

20 -1 -1 0 0 28.57
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22 0 1 0 -1 32.64
23 1 -1 0 0 35.56
24 0 0 1 -1 33.05
25 0 1 -1 0 27.66
26 0 0 0 0 37.27
27 1 0 0 -1 30.56
28 0 0 0 0 37.57
29 0 -1 0 -1 34.04
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Table 3 Variance analysis results
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Table 4 Nutritional indexes of fermentation broth and enzymatic hydrolysate of small yellow croaker by-products (n=3)

(SRUEELAN /% AT /% A LR/ % AR & 7 /(mg/L)
R 46.47+0.49 8.09+0.31 5.75+0.19 2.68+0.14 272415
it i v 45.87+0.27 9.28+0.36 4.95+0.17 1.14+0.15 203+12
2E{H 0.6 -1.19 0.8" 1.54° 69"

R KR P<0.05,

x5 NREBEAFYEABENERATEESEERIEN=3)
Table S Content of free amino acids in fermentation broth and
enzymatic hydrolysate of small yellow croaker by-products (n=3)

pe ) ,ﬁﬁfﬁ%% ) @@ﬁfi’/&w‘f% 2

ZIEMR/(umol/L) &R /(umol/L)  /(pmol/L)
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At 38281.3 30209.6 8071.7
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