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Preparation and Texture Characterization of Surimi Gel Using
a Unmarketable Rearing Olive Flounder
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The properties of surimi gel from Olive flounder Paralichthys olivaceus were evaluated with addition of
various food additives and by heating under different conditions. The optimum heating conditions for get
good textured surimi gel from Olive flounder was 40 minutes at 85°C. Optimum texture characteristics
such as hardness, cohesiveness, chewiness, gumminess and gel strength of olive flounder fish paste can
be acquired by washing the paste 2 times and by adding sodium chloride (2.5%), sodium polyphosphate
(0.3%) and starch (4%), respectively. Furthermore, we compared gel texture characteristics and strength
of manufactured Olive flounder fish surimi with commercial Alaska pollack to determine their commercial
applicability. Texture characteristics and gel strength of Olive flounder surimi were higher than those of
the commercial Alaska pollack surimi. In addition, both lightness and whiteness were higher in surimi
gel from Olive flounder than from the commercial Alaska pollack.
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Table 1. Proximate composition, pH and body size of cultured
Olive flounder in Jeju island, Korea

Raw Olive flounder

Moisture (g/100 g) 72.10 £ 0.63%
Crude protein (g/100 g) 22.20+0.61
Crude lipid (g/100 g) 2.00+0.71
Crude ash (g/100 g) 1.30+£0.57

pH 6.20+0.10
Body weight (g) 298.40+9.80
Body length (cm) 27.30+0.40

¥Data are mean=standard deviation.
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Fig. 1. Gel strength of Olive flounder surimi induced by
various cooling time at 80°C. Data are mean=standard
deviation. Values not sharing the same letters are significantly
different from one another (p<0.05).
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Table 2. TPA parameters of Olive flounder surimi gel induced by various cooling time at 80C

Cooling time (min)

10 20 30 40 50 60
Hardness (g) 553.7 + 40.8° 902.2+53.8° 1,637.6+952° 2517.7+26.4° 2557.0£52.0° 2606.7 + 25.7°
Cohesiveness (%) 0.65 +0.02° 0.71 £0.00° 0.71+0.01° 0.72 £0.00° 0.73+0.01° 0.73+0.01°
Chewiness (g-mm) 316.4 +20.8° 600.3 + 37.9° 1,099.4+532° 1,733.6+251% 1,805.3£30.9°  1,861.2+53.6°
Gumminess (g) 357.6 £19.3° 638.3 + 36.6" 1,164.1+55.0° 1,824.9+30.2° 1,864.5+49.5"°  1,899.0 + 24.2°

Data are mean=standard deviation. Values in same row with different letters are significantly different (p<0.05).

Table 3. Yield and TPA parameters of Olive flounder surimi gel induced by various washing time

Washing time
0 1 2 3
Yield (%) 100° 741 £0.7° 725+1.1° 63.4+1.0°
Hardness (g) 746.1 + 43.4° 1,793.2 £39.1° 2,212.6+88.2° 2,284.7 +45.2°
TPA parameters  Conesiveness (%) 0.67 +0.014° 0.70 +0.008° 0.71+0.061° 0.72 +0.007°
P Chewiness (g-mm) 429.8 + 17.4° 1,102.9 £ 13.1° 1,408.6 + 32.8° 1,513.3 + 60.0°
Gumminess (g) 500.4 + 25.5° 1,257.2 +31.5° 1,566 + 49.2° 1,633.2 +42.8°

Data are mean=standard deviation. Values in same row with different letters are significantly different (p<0.05).
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Fig. 2. Gel strength of Olive flounder surimi induced by

various washing time. Data are meanzstandard deviation.

Values not sharing the same letters are significantly different

from one another (p<0.05).
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Fig. 3. Gel strength of Olive flounder surimi induced by
added sodium chloride. Data are mean+standard deviation.
Values not sharing the same letters are significantly different
from one another (p<0.05).
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Table 4. TPA parameters of Olive flounder surimi gel induced by added sodium chloride

NaCl concentration (%)

1 1.5

1,910.2 + 55.0°

0.68 + 0.02%°
1,236.3 + 50.5°
1,307.7 + 54.2°

Hardness (g)
Cohesiveness (%)
Chewiness (g-mm)
Gumminess (g)

1,972.1 + 54.6°

0.69 +0.02%°
1,302.6 + 77.0°
1,366.8 + 70.3°

2 25 3
22154 +41.6° 24327 +754° 2,499.0 + 20.0°
0.71+0.01%®° 0.72 + 0.00%®° 0.72+0.01°

1,512.1 + 59.9°
1,581.2 + 56.5°

1,680.3 + 56.3°
1,747.4 +58.2°

1,753.9+33.1°
1,812.5+32.2°

Data are mean=standard deviation. Values in same row with different letters are significantly different (p<0.05).

Table 5. TPA parameters of Olive flounder surimi gel induced by added sodium polyphosphate

Sodium polyphosphate concentration (%)

0 0.1 0.2 0.3 0.4 0.5
Hardness (g) 2,387.2+25.8° 2427.1+36.8° 2,584.8+78.9" 2807.8+77.9° 2,831.4+38.6° 2774.9+50.8
Cohesiveness (%) 0.72+0.01° 0.74 £0.02%° 0.74 £ 0.01® 0.75+0.01° 0.73+0.01% 0.74 £0.01%®
Chewiness (g-mm)  1,669.3+18.8% 1,736.7+17.9° 1,853.9+653° 2056.8+47.4° 2031.8+346° 20012726
Gumminess (g) 1,719.1 £ 3.5° 1,790.0 £18.4°  1,900.0+67.6° 2,097.1+436° 2,077.8+432° 2,046.3 +56.5°

Data are mean=standard deviation. Values in same row with different letters are significantly different (p<0.05).
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Table 6. TPA parameters of Olive flounder surimi gel induced by added corn starch
Corn starch concentration (%)
0 1 2 3 4 5
Hardness (g) 2,868.8 +31.8° 2,840.5+31.7% 2,916.6 +42.0° 3,014.7+71.9° 3,087.3+£60.8°  3,160.0 + 69.3°
Cohesiveness (%) 0.74 £0.00° 0.75+0.01% 0.75+0.01% 0.76 + 0.00% 0.76 £ 0.01% 0.77 £ 0.00°
Chewiness (g-mm)  2,091.5 + 32.0° 2,089.3 +46.8% 2,152.5+13.9% 2,254.7 + 60.9° 2,327.2+30.3° 2,409.0 +48.4°
Gumminess (g) 2,132.2 +33.5° 2,131.2+37.1% 2,192.6 +11.0% 2,287.7 +59.5° 2,355.8 +44.8° 2,434.3 +53.0°

Data are mean=standard deviation.

Table 7. TPA parameters of Olive

Values in same row with different letters are significantly different (p<0.05).

flounder surimi gel induced by added egg white

Egg white concentration (%)

0 1

2

2,883.4 + 28.6%°

0.75 +0.01°
2,121.2+37.0®
2,151.2 + 35.1°

2,815.8 +57.2°

0.74 +0.01°
2,018.7 £41.0°
2,094.7 £41.7°

Hardness (g)
Cohesiveness (%)
Chewiness (g-mm)
Gumminess (g)

2,793.1+77.4%®°

0.74 +0.01°
2,017.7 £ 63.7%
2,055.1 + 72.0°

3 4 5
2,865.7+48.1® 2971.5+81.0° 3,055.6 % 14.6°
0.74 £0.01° 0.75 +0.01° 0.75 + 0.00°
2,097.5+51.4® 2194.9+66.1® 2,2482+17.3"
2,123.7+61.8° 2,234.0+70.9° 22794 +5.7°

Data are mean#standard deviation. Values in same row with different letters are significantly different (p<0.05).
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Fig. 4. Gel strength of Olive flounder surimi induced by
added sodium polyphosphate. Data are mean+standard
deviation. Values not sharing the same letters are significantly
different from one another (p<0.05).
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Fig. 5. Gel strength of Olive flounder surimi induced by
added corn starch. Data are mean+standard deviation. Values
not sharing the same letters are significantly different from
one another (p<0.05).
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Table 8. Comparison of TPA parameters in Olive flounder
and Alaska pollack surimi gel prepared by the same conditions

Species

Olive flounder Alaska pollack

Hardness (g) 3,213.7+9.3 1,901.0 £ 54.2
Cohesiveness (%) 0.78 £0.00 0.67 £ 0.01
Chewiness (g-mm) 2,439.7+ 324 1,130.9 £ 46.6
Gumminess (g) 2,498.1+ 2.1 1,271.2+£34.4
Data are mean+standard deviation.
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Fig. 7. Comparison of gel strength of Olive flounder and
Alaska pollack surimi prepared by the same conditions at
80°C. Data are mean=standard deviation.

Table 9. Comparison of color values in Olive flounder and
Alaska pollack surimi gel prepared by the same conditions

Species

Olive flounder Alaska pollack

L* 82.3+1.0 75.7+0.7
a -2.8+0.1 -1.9+0.2
b 7.0+0.6 8.1+0.2
W 80.8+1.1 74.4+0.6

*L, lightness; a, redness; b, yellowness; W, Whiteness.
Data are meanzstandard deviation.
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