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Processing of Ready-to-Cook Food Materials with Dark Fleshed Fish

1. Processing of Ready-to-Cook Sardine Meat “Surimi”
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and
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In order to develop new types of product which can offer a sanitary and preservative quality, dnd
convenience to consumers in marketing and cooking particularly in urban area, two processing methods
of ready-to-cook food materials with dark fleshed fishes like sardine and mackerel were investigated.

A method applied, in this work, 1is processing of ready-to-cook sardine meat “surimi” in which
sardine meat is treated with alkaline solution to stabilize myofibrillar proteins, washed thoroughly with
water to remove soluble components, and added with a proper amount of polyphosphate and sorbitol to
enforce the functional property of meat such as water holding capasity, elasticity, and gel strength.

The textural properties of fish meat paste made from the “surimi” meat were greatly dependent
upon the stability of myofibrillar proteins and the elimination of water soluble components. The salt
soluble proteins of sardine meat were so unstable in post-mortem stage that the gel forming ability
was lost within 3 days at 5°C storage and 2 to 3 weeks even at —20°C although the freshness was
well kept for a week at 5°C and several months of storage at —20°C.

A proper way of treatment to keep the proteins stable was that fish meat must be washed with 0.4
% sodium bicarbonate solution followed by 3 to 4 times washing with water. This resulted in removal
of 80% water soluble proteins and 50 to 609 lipids.

The addition of polyphosphate and sorbitol affected the stability of proteins during the storage of
“surimi” meat. When phosphate and sorbitol were added in the ratio of 0. 3%:' 0.3%, 0.6%: 3%,
0.6%: 6%, 0: 0.3% and 0.3%: 0, the gel forming ability terminated in 35 days, 21 days, 14 days,
14 days, and 14 days of storage at —30°C, respectively, while that of the control was 7 days.
And it was also noteworthy that at least 8. 0 mg/g of salt soluble protein nitrogen content was required
for gel formation.
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Tabhle 1. Conditions employed for texture
profile test using the Istron

texturometer
Sample size 2. 5emX 2. 5cm
Deformation 70
Crosshead speed (cm/min) 5
Chart speed(cm/min) 10
Number of bit 2
Weight of bit(kg) 50 -
Table 2. Chemical composition of sardine
meat
Moisture(%) 70. 42
Crude protein(%) 21.99
Crude fat(%) 6.27
Ash(%) 1.32
VBN(mg%) 10.01
pH 6.67
Non-protein N (mg/g) 5.70
Protein N (mg/g)
Sarcoplasmic 7.06
Myofibrillar 15. 88
Alkali soluble 5.57
Stroma 0.95
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Table 2. Changes in the content of salt soluble protein, VBN, pH and lipid in sardine meat
surimi during the storge at 5°C and —20°C

Salt soluble protein

Storage VBN(mg%) pH Lipid(%) N(mg/g)
time(days) 5°C  —20°C 5°C  —20°C 5°C  —20°C 5°C —20°C
0 10.01 6.67 3.60 15.38
1 11.82 6.65 3.20 11.10
2 13.02 6.55 3.45 9.57
5 17.32 6.78 3.00 7.20
7 24.32  10.10 7.12 6.70 3.30 5.24 13.26
14 10.39 6.44 8.25
21 10.47 6.62 7.76
28 13.39 6.70 7.01
35 15. 81 6.74 6.35

Table 4. Changes in textural property of the fish meat paste made from sardine surimi

stored at 5°C and —20°C

Storage  Hardness(kg) Toughness(em?) Elasticity Cohesivness Folding test WHC
time
(days) 5°C  —20°C 5°C —20°C 5°C —20°C 5°C —20°C 5°C —20°C 5°C —20°C
0 18.3 5.3 0.69 0. 64 AA 66. 91
1 16.2 5.0 0.64 0.65 AA 63.99
2 12.1 4.2 0.61 0. 60 A 65. 52
5 11.7 3.7 0. 67 0. 62 B 59. 55
7 10.5 17.24 3.0 5.0 0.62 0.83 0.47 0. 56 B AA 51.16 74.32
14 16.21 4.7 0. 80 0. 60 AA 64. 88
21 15.21 4.3 0.75 0.57 A 66.17
28 15.05 4.2 0.72 0.53 A 60.12
35 11.02 4.0 0. 65 0.36 B 61.04
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Table 5. Effect of washing condition on the property of sardine meat surimi

Washing Washing Moisture Lipid Water soluble Salt soluble
wethod times (% % PH  rotein-N(mg/g) protein-N(mg/g)
Tap water 3 77.51 3.85 6.55 4.81 12.94

6 77.83 3.65 6.56 4.30 12.16
Alkaline salt sol. 3 80. 20 2.63 7.49 1.41 12.13

6 82.00 1.89 7.50 1.37 11. 61
Acid solution 3 75.83 3.87 6. 91 2.10 13.76

6 77.19 4.49 6.52 1.22 11.72
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Table 6. Effect of washing condition on the

textural property of sardine meat paste

Washing Washing Hardness Toughness .. . Folding Gel str
method times (kg) (em?) Elasticity Cohesiveness test WHC )
Tap water 3 7.5 1.9 0.53 0.38 C 56.95 124
6 8.6 2.4 0.68 0.41 B 57.22 131
Alkaline salt sol. 3 19.5 4.9 0.30 0.62 A 62.05 140
6 20.1 5.2 0.86 0.65 AA 65.12 145
Acid solution 3 17.2 4.5 0.76 0. 66 AA 70.11 139
6 18.5 4.1 0.79 Ce 61 AA 76.08 125
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Table 7. Changes in textural property of the fish meat paste prepared with sardine meat
surimi without the addition of sorbitol and phosphate stored at —30°C

Storage Hardness Toughness

Folding

time(days) (k) (em?) Elasticity = Cohesiveness test WHC
7 12.12 4.01 0. 65 0.36 B 58.21
14 7.36 4.84 0.62 0.33 C 53.17
21 7.44 3.32 0.55 0.38 C 52.13
28 3.63 2.83 0.34 0.23 C 45.62
35 4.52 3.01 0.41 0.30 C 47.02
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Table 8. Changes in tuxtural property of the fish meat paste prepared with sardine meat
surimi added with 0.3% polyphosphate and stored at —30°C

?it;l;aa(%zys) Ha(r};i ;)ess Tou(gcl’lnnzt)ess Elasticity Cohesiveness Fto égtl ng WHC
7 13.2 5.69 0.76 0.50 A 66. 51

14 15.2 4.05 0.67 0.46 B 62.73

21 9.44 3.33 0.52 0.41 B 60. 81

28 7.93 4.60 0.62 0.40 B 55.70

35 7.21 3.87 0.51 0.36 [} 52.34

Table 9. Changes in textural property of the fish meat paste prepared with sardine meat
surimi added with 3% sorbitol and stored at —30°C

fitr%l;a(%?ay s) Haé‘gge 58 Tov.l(gcl;nr;gss Elasticity =~ Cohensiveness I:ggmg WHC
7 17.00 4.87 0.76 0.48 A 60.75
14 71.55 4.52 0.68 0.49 A 61.21
22 13.20 4.90 0.56 0.36 B 55.02
28 14.50 4.65 0.52 0.39 B 54.45
35 13.02 3.68 0.47 0.38 B 52,12

Table 10. Changes in textural property of the fish meat paste prepared with sardine meat
surimi added with 39 sorbitol and 0.8% polyphosphate, and stored at —30°C

Storage Hardness Toughness Folding

time(days) (ko) (cm?) Elasticity Cohensiveness_ test WHC
7 18.89 6.33 0.84 0. 68 AA 64.57

14 17.55 7.30 0.83 0.58 AA 64.03

21 18.00 6.28 0.84 0.54 AA 66.44

28 16. 88 5.64 0.75 0.56 AA 62.17

35 15. 82 4.01 0.81 0.53 AA 64. 94

Table 11. Changes in textural property of the fish meat paste perpared with sardine meat
surimi added with 395 sorbitol and 0.6% polyphosphate, and stroed at —30°C

?f;‘; %%Zy 8 Hzéigr)xess Togcg’}ri%ess Elasticity = Cohesiveness F?égéng WHC
7 18.49 6. 82 0.68 0.58 AA 63.79

14 18.56 6. 61 0.63 0.61 AA 62. 69

21 18.91 5.11 0.61 0.60 AA 69.13

28 17.40 4.77 0.63 0.56 AA 66. 01

35 17.68 5.03 0.58 0.51 A 59.10

Table 12. Changes in textural property of the fish meat paste prepared with sardine meat
surimi added with 69; sorbitol and 0.3% polyphosphate, and stored at —30°C

Storage Hardness Toughness Folding

time(days) (kg) (cm?) Elasticity =~ Cohensiveness test WHC
7 17.21 6. 31 0. 64 0. 62 A 63.79
14 17.30 6.20 0.63 0. 59 AA 63.43
21 16. 88 5.69 0. 62 0. 47 A 61.23
28 15. 89 5. 81 0.52 0.37 A 56. 94
35 15.34 6.01 0.54 0.42 A 57.21
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Table 12. Changes in textural property of the fish meat paste prepared with sardine meat
surimi added with 6% sorbitol and 0.69% polyphosphate, and stored at —30°C
Storage Hardness Toughness . . . Folding
time(days) (kg) (om?) Elasticity Cohensiveness test WHC
7 18.80 6.77 0.63 0.59 AA 76.12
14 17.49 6.20 0. 60 0.56 AA 67.94
21 18.54 5.70 0. 64 0. 68 AA 65.18
23 16.70 4.35 0.67 0.57 AA 65.18
35 16. 83 5.01 0. 58 0.62 A 62.18

Table 14. Changes in soluble protein content (N mg/g) of sardine meat surimi added with

different content of sorbitol and polyphosphate during the storage at —30°C

Addition of

Storage time(days)

Sorbitol(%) Poly pp. (%) 0 7 14 21 28 35
0 0.0 12.12 8.44 4.83 3.88 2.96 2.09
0 0.3 9.46 7.96 5.77 4.69 3.75
3 0.0 11.08 8.02 7.02 6.07 5.35
3 0.3 12.22 9. 62 9.22 8.64 8.03
3 0.6 11.18 10.25 9.50 7.94 7.23
6 0.6 11.31 10.71 8.45 6.98 6.39
6 0.3 10.91 7.07 6.13 5. 66 4.93

Table 15. Effect of lipid content of the property of fish paste

Lipid content Hardness Toughness ‘. . Folding
% (ke) Cem?) Elasticity Cohesiveness test WHC
2.6 18.40 4. 67 0.76 0.48 A 72.85
5.0 17.76 4.56 0.72 0.42 A 70.22
7.0 14.16 3.45 0.75 0.40 A 74.92
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