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Fig.1 Changes in pH value of mackerel surimi

during fermentation
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Table 1 Changes in texture of mackerel surimi during fermentation
K BERF A b A 22 A ) g A FE R M A ik YL = Ak
0 CK — — — — — —
LY1-3 — — — — — —
LY1-3+LS — — — — — —
8 CK 300.18 £44.33c  0.73+0.01° 0.63 £0.02' 180.27 +10.82¢ 129.74 £2.20  0.27 = 0.00°
LY1-3 461.26 £7.18"  0.76 £0.00° 0.67 £0.01? 261.36 £ 13.59° 191.79 £4.91"  0.27 = 0.00"
LY1-3+LS 51499 £9.28 0.80+0.01 0.71 £0.00° 356.80 = 12.52¢ 234.19 £12.57" 0.29 + 0.00"
16 CK 362.13 £24.32" 0.81 £0.00° 0.66 £0.00° 257.73 £12.96° 214.19 £6.43°  0.30 = 0.00"
LYI-3 538.97 £24.39°  0.81 £0.00" 0.72+0.01° 361.96 +36.08" 328.90 + 10.07° 0.320 + 0.00°
LY1-3+LS  763.10+9.46" 0.85+0.01" 0.73+£0.01" 527.76 + 14.69° 469.71 +21.06' 0.37 +0.00°
24 CK 446.38 £8.57°  0.85+0.00" 0.74 £0.00" 325.07 + 15.09* 281.63 +18.60" 0.32 +0.01°
LYI1-3 954.54 £ 11.00> 0.90 £0.00* 0.75+0.00" 615.64 +8.73, 464.71 £9.38° 0.39+0.01°
LY1-3+LS 1427.03 £40.71* 092 +0.02* 0.78 £0.00* 1141.39 +33.48* 939.50 +28.90° 0.28 + 0.00°
32 CK 488.64 +17.95* 0.87 £0.00° 0.76 £0.01* 35890 +11.84* 322.03 +6.60° 0.33 +0.00*
LY1-3 1166.90 + 55.32* 091 £0.00° 0.77 £0.00* 812.45 +27.50* 656.48 + 14.64* 0.41 +0.01*
LY1-3+LS 1267.22 £89.69" 0.84 £0.01* 0.61 £0.00" 1027.02 £ 50.23" 782.14 + 12.57"  0.23 £ 0.00*
40 CK 245.06 £ 16.53*  0.78 £0.00°  0.67 £0.01° 166.99 +12.51* 141.96 £ 14.79*  0.21 = 0.01°
LYI-3 857.32+9.96° 0.82+0.01" 0.69+0.00° 471.53 +18.81° 547.68 +14.91" 0.223 +0.01°
LY1-3+LS  951.54 £4.52° 0.82+0.00¢ 0.61 £0.00" 578.98 +4.67° 579.79 +10.81" 0.22 +0.01°
48 CK 216.10 £ 6.10°  0.64 £0.00" 0.63 £0.01* 13539 +£5.23°  120.64 £5.00  0.16 = 0.00°
LY1-3 628.78 £21.86" 0.77 £0.02° 0.57 £0.02° 439.29 +5.82°  390.25+3.33  0.18 +0.00
LY1-3+LS  844.05+838' 0.81+0.01 0.60=+0.00° 53528 +11.31° 429.63+14.74° 0.21 £0.01°

e B AS [R) 7B R 22 53 .35 (P<0.05)
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Fig.2 Changes in gel strength of mackerel surimi

during fermentation
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Fig.3 Changes in ionic bond change (a), hydrogen bonding (b) and hydrophobicity (c)

of mackerel surimi during fermentation
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Fig.4 Changes in disulfide bond (a) and non-disulfide bond (b) of mackerel surimi during fermentation
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Fig.5 SDS-PAGE analysis of myofibrillar protein of mackerel surimi during fermentation
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Effect of Artificial Inoculation of Single/Compound Lactic Acid Bacteria on Gel Characteristics
of Fermented Spanish Mackerel Surimi

Li Xinran', Wang Yanbo', Wang Xiaomi', Bai Fengling', Li Jianrong", Zheng Wanyuan’
('National & Local Joint Engineering Research Center of Storage, Processing and Safety Control Technology
Jor Fresh Agricultural and Aquatic Products, National R&D Branch Center of Surimi and Surimi Products Processing,
Bohai University, Jinzhou 121013, Liaoning
*Zhejiang Xingye Industrial Group Co., Ltd., Zhoushan 316120, Zhejiang)

Abstract Spanish mackerel surimi was used as the research object in the study and fermented with Lactobacillus plan-
tarum LY1-3 single and in complex with Lactobacillus sake LS, respectively. The changes of pH, texture, gel strength,
chemical force and myofibrillar protein of surimi under different fermentation times were determined of fermented Spanish
mackerel surimi. The results showed that, compared with the natural fermentation group, the hardness, adhesion and
chewability of surimi increased rapidly, as the result of the rapid decrease of the pH in fermented Spanish mackerel
surimi groups. Meanwhile, those of the compound group increased by 22.30%, 40.49% and 43.11% than that the single
fermentation group, respectively. The gel strength of surimi reached the maximum values at 32 h of fermentation, and the
compound group increased by 37.99% compared with the single group. During the fermentation process of surimi, the
ionic bond content continued to decrease, the hydrogen bond content and hydrophobic force reached the maximum values
at 32 h, and the disulfide bond content and non-disulfide bond content increased. The chemical force of the complex
group increased significantly than that of the single group. In addition, SDS-PAGE indicated that actin, myosin light
chain were rapidly degraded, and myosin heavy chain was partially hydrolyzed during fermentation. Meanwhile, a new
high molecular weight protein fractions in the range of 100-135 ku was formed, which promoted the formation of surimi
gel network. These results demonstrated that the gel strength of fermented Spanish mackerel surimi could be improved by
inoculation with L. plantarum 1Y1-3 alone or combined with L. sake LS, and the compound fermentation group was bet-
ter than that of the single group. The results of this study provide a theoretical reference for the development of lacto-
bacillus—fermented surimi products.

Keywords Spanish mackerel surimi; lactic acid bacteria; fermentation; gel characteristics



