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Table S1. Effect of MMF on the gel quality of FSC with various MMF dosages and without MMF 
(control). 

 Control 0.1 wt% MMF 0.5 wt% MMF 1.0 wt% MMF 
Breaking Force(N) 1.40 ± 0.13a 1.60 ± 0.18ab 1.97 ± 0.26bc 2.38 ± 0.30c 

Deformation(m) 0.0075 ± 0.0007a 0.0092 ± 0.0011a 0.0091 ± 0.0010a 0.0087 ± 0.0012a 

Gel Strength (N-m) 0.0105 ± 0.0003a 0.0148 ± 0.0027ab 0.0182 ± 0.0044b 0.0209 ± 0.0049b 

Hardness(N) 42.0 ± 6.5ab 34.5 ± 3.5a 54.5± 9.8b 48.9 ± 10.0b 
Cohesiveness 0.29 ± 0.02a 0.24 ± 0.03a 0.29 ± 0.02a 0.28 ± 0.04a 
Springiness 0.78 ± 0.04a 0.70 ± 0.10a 0.74 ± 0.06a 0.67 ± 0.05a 
Chewiness(N) 9.58 ± 1.96ab 6.02 ± 1.72a 11.9 ± 3.72b 9.14 ± 2.98a 
Resilience 0.087 ± 0.003a 0.073 ± 0.005a 0.085 ± 0.014a 0.079 ± 0.010a 

Each value is expressed as means ± S.D. (n=5); Different lowercase letters in a row indicate 
significant differences (p < 0.05) between treatments. 
 

Table S2. Effect of TG on the gel quality of FSC with various TG dosages and without TG (control). 

 Control 0.1 wt% TG 0.5 wt% TG 1.0 wt% TG 
Breaking Force(N) 1.03± 0.11a 1.89 ± 0.05b 2.36 ± 0.16c 3.49 ± 0.24d 

Deformation(m) 0.0098 ± 0.0006a 0.0107 ± 0.0010a 0.0107 ± 0.0007a 0.0110 ± 0.0004a 

Gel Strength (N-m) 0.0101 ± 0.0010a 0.0202 ± 0.0022b 0.0254 ± 0.0034b 0.0383 ± 0.0033c 

Hardness(N) 22.8 ± 3.5a 42.6 ± 2.3b 37.1 ± 2.8b 69.8 ± 2.8c 
Cohesiveness 0.159 ± 0.017a 0.224 ± 0.023b 0.251 ± 0.019b 0.228 ± 0.025b 
Springiness 0.777 ± 0.059a 0.779 ± 0.173a 0.783 ± 0.014a 0.789 ± 0.177a 
Chewiness(N) 2.12 ± 0.54a 10.1 ± 2.6b 7.31 ± 1.06b 16.4 ± 1.9c 
Resilience 0.050 ± 0.002a 0.048 ± 0.48a 0.082 ± 0.006a 0.042 ± 0.43a 

Each value is expressed as means ± S.D. (n=5); Different lowercase letters in a row indicate 
significant differences (p < 0.05) between treatments. 
 

Table S3. Effect of MMF & TG on the gel quality of FSC with the same TG dosage (0.5 wt%) and 
various MMF dosages and without MMF (control). 

 0.5 wt% TG 0.5 wt% TG 
0.1 wt% MMF 

0.5 wt% TG 
0.5 wt% MMF 

0.5 wt% TG 
1.0 wt% MMF 

Breaking Force(N) 2.36 ± 0.16a 3.44 ± 0.20b 3.88 ± 0.24c 4.21 ± 0.14c 

Deformation(m) 0.0107 ± 0.0007a 0.0118 ± 0.0005a 0.0114 ± 0.0006a 0.0118 ± 0.0006a 

Gel Strength(N-m) 0.0254 ± 0.0034a 0.0406 ± 0.0038b 0.0443 ± 0.0045b 0.0498 ± 0.0037c 

Hardness(N) 37.1 ± 2.8a 71.4 ± 4.7b 81.7 ± 6.0c 77.6 ± 3.2bc 
Cohesiveness 0.251 ± 0.019a 0.228 ± 0.039a 0.272 ± 0.016a 0.262 ± 0.018a 
Springiness 0.783 ± 0.014a 0.826 ± 0.142a 0.870 ± 0.017a 0.851 ± 0.014a 
Chewiness(N) 7.31 ± 1.06a 18.1 ± 2.7b 19.4 ± 2.27b 17.4 ± 1.74b 
Resilience 0.082 ± 0.006a 0.093 ± 0.325a 0.101 ± 0.004a 0.097 ± 0.002a 

Each value is expressed as means ± S.D. (n=5); Different lowercase letters in a row indicate 
significant differences (p < 0.05) between treatments. 
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Figure S1. Example of binary-processed microscopic image of 0.5 wt% TG sample. 
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Figure S2. SEM images for BBD treatments of FSC surimi 

  



 

6 
 

Figure S2. SEM images for BBD treatments of FSC surimi ConƟnue 
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Figure S3. RStudio ANOVA Results 

(a) Gel Strength: 

 

(b) Hardness: 
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Figure S3. RStudio ANOVA Results Continue. 

(c) Springiness 

 

(d) Cohesiveness 

 

(d) Resilience 
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Figure S4. Frozen silver carp fillet with skin and bone (around 18 cm length and 6 cm width). 

 

 

Figure S5. Example of our samples (right) and the plasƟc casing (leŌ). 

  

 


