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Correlation between the Fish-Tissue-Pieces Size in the
Homogenate and the Homogenate Viscosity

Jun-ichi NisamoTto and Fuyuo Oura**

Abstract

The present investigation was undertaken to determine the relation between the homogenate
viscosity of thawed-fish-muscle-tissue and its toughness.
The results were as follows:

1. The viscosity of fish meal suspended in sugar solution increased with the increase of con-
centration of meal and the lessening of size of meal granule.

The higher the concentration of fish muscle tissue, the smaller the size of tissue pieces, the
greater the viscosity of its homogenate was.

The homogenate-viscosity (HV) of the tissue was mainly influenced by the concentration
of tissue and the variation of size of tissue pieces, and partly by extractable protein contents.

Therefore, the HV at a given concentration was assumed chiefly due to the size of tissue
pieces in the homogenate.

2. The HV level of fresh tissue was not the same through all species, being higher than that
of thawed tissue. The HV of the tissue thawed immediately after freezing decreased re-
markably, but it lowered slowly in case when it was kept on in the same storage.

The HV of thawed tissue was observed to be related to the qualitative change of protein
as well as to the quantitative change of extractable protein and the size of tissue pieces in the
homogenate.

The lowering of HV of thawed tissue, however, was due considerably to the reduction of
the size of tissue pieces in the homogenate.

Accordingly, the lowering of HV of thawed tissue seems to have a close relation with the
toughening of the frozen fish muscle tissue.
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Table 1 Changes in viscosity of fish meal suspended in 65% sugar solution.

Viscosity (cp) (25°c)

Size of granule 60 mesh 60:100 60:100 | 60:100 | 100 mesh
Ratio of mixture 10:0 9:1 5:5 ‘ 1:9 I 0:1
Conc. of 5 4.0 4.69 6.6 7.68 8.36
sample % | 10 10. 84 12.72 13.0 | 15.33 | 18. 56

Table 2 Effect of the varying homogenization conditions on the viscosity and
the extractable protein contents of fish tissue homogenates.

Species | Homegspiztion e ety | Supermsant
7 75 7P ”

e 5000 rpm, 30sec, 490 44 446 91.0 11.7
%; 10000 #», 495 47 448 90.5 1.7
E 15000 # , Imin. 732 89 643 87.8 12.3
i} 15000 #,2 # 996 262 734 73.9 15.9

5000 rpm, 30sec. 482 41 441 91.7 8.5
E; 10000 #, & 504 55 449 89.9 8.9
§ 15000 7~ , lmin. 744 104 640 86.0 12.0

15000 #,2 1232 388 844 68.5 16.1

nr: The viscosity of the homogenate before centrifuge.
»s: The viscosity of the supernatant portion of homogenate after centrifuge.
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Fig. 1 Effect of the varying concentration of sample and that of the centrifuge-
treatment on the viscosity of the fish tissue homogenate.
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Table 3 The viscosity and protein contents of fish tissue homogenat.

Difference

'% Fraction Fresh (A) Frozen (B) of viscosity
a Viscosity Protein Viscosity  Protein
(=) A—-B
A (1) (cp) () % m/e | (cp) @) % /(2 ( )

Untreated homogenate| 588 (1) 409 (77) 179
T | Ssupernatant 288 (7s) 181 158 | 127(ps) 146 8.7 161
4
§ Sediment 300(pp) 3.6 83.3 |282(sp) 7.1  39.7 8

welnr % 51.0 | 69. 4

Untreated homogenate | 862 (5r) 249(n7) 613
g
8 Supernarant 383 (ps) 17.5  21.8 83 (ns) 1.1 7.5 300
S
4 | Sediment 479 (9p) 3.3 145.1 |166(pp) 9.7 17.1 313
%

79T % 55.6 66. 7

= Untreated homogenate 1157 (1) 664 (n1) 493
Sy
4 | Supernatant 392 (s) 12.6  3L.1 | 147 (y5) 9.8 15.0 245
&
5 Sediment 765 (np)  (7.4)* (102.0)% 517 (7p)  (10.2)* (50.6)% 248
Q
<
= welnr % | 66. 1 77.9

¥ : Proximat value
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Table 4 Influence of the freezing on viscosity of fish
tissue homogenate

| Viscosity (cp)

\SPCCies Jack mackerel Mackerel Cachucho

Temp °C\\
Control 33510 528.5 4634
0 (20 hrs.) 22390 383.2 4120

—10 (20 hrs.) 6104 270.3 2200
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Fig. 3 Changes in the viscosity of the homogenate from various fish tissues
during the storage at-5°C.
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Table 5 Moisture and lipids contents in various fish muscles.

Species Moisture% Lipids %
Mackerel 12.2 3.98
Jack mackererel 74.3 4.53
Tuna 75.3 0.32
Cachucho 76.2 1.27
Sea-bream 770 0.8
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Plate III The muscle fibres in the homogenate of mackerel muscle.

The homogenizer was run at 15000 rpm. for 2 minutes.

Before centrifuge ( x 200)
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2)

(x50)
After centrifuge (% 200), the homogenate was centrifuged at 3000 rpm. for 30 mins.
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