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Enzymatic Hydrolysis Process Optimization of Antioxidant Peptides from Mackerel By-products and
Their Application in Fish Sausages
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WANG Xiaona®, LUAN Qian'"
(1. Ningbo Global Innovation Center, Zhejiang University, Ningbo 315100, Zhejiang,, China ;2 College of Food
Science and Engineering, Dalian Ocean University, Dalian 116023, Liaoning, China; 3. Zhejiang Ocean Family
Co., Ltd.,Zhoushan 316000, Zhejiang, China;4. College of Food Science and Engineering, Ocean University of
China, Qingdao 266100, Shandong, China;5. Ningbo Hongwei Food Co., Ltd.,Ningbo 315000, Zhejiang , China )
Abstract: The enzymatic hydrolysis process of antioxidant peptides from mackerel by-products was optimized
and then the obtained antioxidant peptides were employed to prepare fish sausages. The minced mackerel meat
was used as the raw material. Through single-factor experiments, the best protease was selected and its hydroly-
sis conditions were optimized. The formula of fish sausages was optimized through single-factor and orthogonal
experiments. The results showed that the best protease was neutral protease , and the optimal hydrolysis condi-
tions were neutral protease addition of 1 600 U/g, pH7,and 30 ‘C. After purification with a 10 kDa ultrafiltra-
tion membrane, the peptide concentration of the hydrolysate increased from 840.14 pwg/mL to 1 689.40 pwg/ml.
Moreover, the DPPH radical scavenging rate increased from 44.71% to 61.50%, and the reducing power in-
creased from 0.38 to 0.55. Through orthogonal experiments, the formula of fish sausages (based on the mass of
minced mackerel meat) was optimized as 20% water addition, 40% corn starch addition, and 5.0% purified
peptide powder addition. Compared with the control group without peptide addition, the addition of antioxidant
peptides significantly increased the DPPH radical scavenging rate of mackerel sausages from 35.23% to
79.69% and the reducing power from 0.29 to 0.63. Furthermore, the content of crude protein also increased sig-

nificantly.
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Table 1 Factors and levels of orthogonal experiment
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1 10 20 1.0
2 20 30 3.0
3 30 40 5.0
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Fig.4 Effect of temperature on DPPH free radical scavenging rate
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Table 3 Texture and sensory scores of antioxidant mackerel sausages prepared with different taste improvers

R 711 Wi /g Zit/m) Pk /mm NELIEE/m ] TRV
TR TER 1 638.50+44.10* 1.72+0.29 3.51£0.53" 14.66+4.86 78.00+2.65
LR ETER 1750.50+24.27¢ 1.35+0.61" 6.33+1.04 45.06+2.86° 72.003.06"
AN ¥y 1 535.67+132.34 2.95+0.65¢ 3.97£0.72" 17.32+3.73b 74.00+3.21
KGR K 800.50+169.52¢ 0.22+0.11¢ 6.86+0.61° 20.45+3.62 63.00+2.52°
NS e 1421.17+137.03¢ 0.38+0.14¢ 7.00+0.89* 55.25+2.87° 60.00+2.08°

1 FFUR R NG SRR 22 5 18 35 (P<0.05) o
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Fig.7 Effects of different raw material content on the texture characteristics of fish sausages
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Table 4 Orthogonal experimental results

RS AKBIE/% B EREMEINE%  CBRINE%  BEe Fitkml #bEmm O HEEm) EEIE
1 20 20 1.0 366.00 0.30 5.15 5.63 67
2 20 30 3.0 451.67 0.84 3.46 2.67 71
3 20 40 5.0 775.33 0.95 4.18 6.45 74
4 10 20 5.0 327.33 0.65 3.23 1.58 61
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9 30 40 1.0 998.33 115 4.42 11.56 83
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Table 5 Comparison of content of nutritional components in mackerel sausages
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Fig.8 Antioxidant properties of mackerel sausages
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