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ABSTRACT

. . Surimi is often used as a raw material for fish jelly products, which sometimes face raw material
Article history:

shortages or have low quality. The improvement of functional properties of medium quality (SM) and low
Received: 2023-09-13
Revised: 2024-01-06
Accepted: 2024-04-05 were studied by comparing unwashed minced chicken (UW) and minced chicken rinsed 3 times (W) with

quality (SL) surimi gels with breast chicken meat was investigated. The chicken gel preparation conditions

ground chicken meat to ice water ratio (w/w) of 1:4. The mixtures were heated at 40 °C for 30 min, followed

by 90 °C for 20 min (40/90), and at 60 °C for 30 min, followed by 90 °C for 20 min (60/90). Then, the
Keywords:

mixtures of surimi and chicken meat at ratios (w/w) of 75:25 and 50:50, heated at 40/90 and 60/90 were

functional properties; compared with mixtures of chicken meat at 60/90 and surimi at 40/90. The 50:50 ratio and 60/90 °C

gelation; treatment gave optimum gel properties, with breaking force, breaking distance, gel strength, springiness,
mixed gel; cohesiveness and chewiness higher than those of 40/90. Breaking force, hardness and chewiness
surimi and chicken mixed gel increased from surimi gel by 1.45, 2.14 and 1.92 times, respectively. Moreover, the mixed gel had higher

gel strength, hardness, chewiness than those of the 75:25 ratio (p=0.05). In contrast, the 50:50 ratio of
SL and chicken gels at 60/90 and 40/90 showed no differences in gel properties (p>0.05), while gel
strength, springiness, cohesiveness, L*, b*, and whiteness were higher than those of the 75:25 ratio
(pZ 0.05). The breaking force, hardness, springiness, cohesiveness and chewiness of the 50:50 ratio
increased from the surimi gel by 1.34, 1.71, 1.14, 1.71 and 3. 31 times, respectively. Therefore, adding
water-washed chicken to the surimi could greatly improve the texture of medium-quality surimi and slightly

improve the texture of low-quality surimi.
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Medium quality (SM) or Low quality (SL) surimi Washed breast chicken meat (W)
|

Surimi/ Chicken meat ratio (w/w): SMJ’Si:WC 100:0, 75:25, 50:50 and 0:100

v

Mixed with 3 % NaCl and chopped for 8 min by Stephan vertical cutter/mixer
Added ice for adjusting moisture content to 80 %

Packed into stainless steel cylinder

Two-step heated process
40 °C for 30 min followed by 90 °C for 20 min (40/90), then cooling

60 °C for 30 min, followed by 90 °C for 20 min (60/90), then cooling
|

SM/SL:WC 100:0 SM/SL:WC 75:25 SM/SL:WC 50:50 SM/SL:WC 0:100

(40/90) (40/90), (60/90) l (40/90), (60/90) (60/90)

Mixed gel

Figure 1 Processing flow chart of chicken gel and mixed surimi gels study
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AURAINING AWFATNAAULAIN Motohiro (1981)
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Table 1 Probability value (p-value) from two-level factorial design with effect of factor A (different washing) and factor

B (heating conditions) on functional properties of chicken meat gels.

Gel properties Factor p-value Gel properties Factor p-value
Breaking force (g) A 0.602 Chewiness A 0.340
B 0.002* B 0.034*
AXB 0.358 AXB 0.672
Breaking distance A 0.007* Water holding capacity A 0.004*
(cm) (%)
B 0.010% B 0.697
AXB 0.865 AXB 0.895
Gel strength (g.cm) A 0.028* L* A 0.048*
B 0.002* B 0.358
AXB 0.251 AXB 0.874
Hardness (N) A 0.142 a* A 0.001*
B 0.095 B 0.351
A X B 0.846 A X B 0.663
Springiness A 0.058 b* A 0.003*
B 0.058 B 0.006*
A X B 0.058 A X B 0.013*
Cohesiveness A 0.538 Whiteness A 0.055
B 0.115 B 0.445
A X B 0.689 A X B 0.978

* A p-value less than 0.05 means that deviation from the null hypothesis is statistically significant, and the null

hypothesis is rejected.

Factor A; Washing condition, Factor B; Heating condition, Factor A X B; A - B interaction

Table 2 Textural properties, color value, whiteness, folding test, and water holding capacity of chicken meat gels

at different washing and heating conditions.

Gel properties Washing Heating conditions Mean
conditions
40/90 °C 60/90 °C
Breaking force (g) uw 211.20 £ 0.59 284.96 + 14.94
w 211.26 + 26.61 281.92 + 13.39
Mean 211.238+ 13.60 283.44"+ 14.17
Breaking distance (cm) uw 0.59 + 0.02 0.68 + 0.02 0.64°+ 0.02
w 0.50 + 0.06 0.58 + 0.02 0.54° + 0.04
Mean 0.54%+ 0.04 0.63"+ 0.02
Gel strength (g.cm) uw 125.49 + 8.42 195.14 + 17.23 160.32° + 12.83
w 110.76 + 27.42 164.31 + 13.54 137.54° + 20.48

Mean

118.138 £ 17.92

179.73* + 15.39
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Table 2 (Continuous)

Gel properties Washing Heating conditions Mean
conditions
40/90 °C 60/90 °C
Hardness ns (N) uw 32.03 + 16.20 42.58 + 21.05
w 40.52 + 21.93 53.10 + 32.34
Springiness ns uw 0.88 + 0.07 0.90 + 0.06
w 0.90 + 0.06 0.90 + 0.06
Cohesiveness ns uw 0.59 + 0.22 0.66 + 0.16
w 0.55 £ 0.30 0.65 + 0.21
Chewiness uw 14.99 + 0.79 23.32 £+ 4.27
w 16.68 + 1.55 27.39 + 6.56
Mean 15.84B + 1.17 25.36A + 5.42
Water holding capacity UW 99.73 = 0.01 99.73 + 0.01 99.73b + 0.01
(%) W 99.87 £ 0.05 99.88 + 0.04 99.87a £ 0.05
Folding test uw C A
w C A
L* uw 73.45 £ 0.15 7443 + 1.95 74.49a = 1.05
w 69.77 £ 0.70 71.13 £ 2.36 70.45b + 1.53
a* uw -0.69 + 0.05 -0.57 + 0.06 -0.63b + 0.06
w -1.51 £ 0.20 -1.47 £ 0.04 -1.31a £ 0.12
b* uw 11.37aA = 0.33 11.52aA = 0.40
w 10.16bB + 0.55 11.23aA = 0.58
Whiteness uw 71.11 £ 0.27 71.94 + 1.61 71.52a £ 0.94
W 68.08 + 0.82 68.97 + 1.98 68.52b + 1.40

Results are presented as mean + standard deviations. UW; Unwashing, W; Washing

"S Means are not significantly different (p>0.05).

a Different lowercase letters indicate significant differences across washing treatments (p20.05).

AB Different capital letters indicate significant differences across heating treatments (pZ0.0S).
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1.00mm

Omm x50 LM(L)

(A) SM:WC (100:0) 40/90

(D) SM:WC (100:0) 40/90 (E) SM:WC (0:100) 60/90 (F) SM:WC (50:50) 60/90

Figure 2 Scanning micrographs of protein gels at different proportions and heating conditions. Magnification: 50 X (A-C),

400 X (D-F) (A, D); medium-quality surimi gels, (B, E); chicken gels, (C, F); SM surimi/chicken mixture gels.
SM; Medium quality surimi, WC; Washed chicken meat.
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(A) SL:WC (100:0) 40/90

| P R )
1.00mm

(C) SL:WC (50:50) 60/90

(D) SL:WC (100:0) 40/90

(E) SL:WC (0:100) 60/90

(F) SL:WC (50:50) 60/90

Figure 3 Scanning micrographs of protein gels at different proportions and heating conditions. Magnification: 50 X (A-C),

400 X (D-F) (A, D); low-quality surimi gels, (B, E); chicken gels, (C, F); SM surimi/chicken mixture gels. SL;

low-quality surimi, WC; Washed chicken meat.
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