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Freeze-Thawing Dehydration of Spawning-Migrated
Chum Salmon (Oncorhynchus keta) Flesh

Kozo Takama*, Zensuke IsEvya*, Satoshi Suciura*,
and Tadahiro NUMAKURA*

Abstract

A change in the composition of chemical component of chum salmon flesh occurs at the
time of their spawning migration, resulting in an increase in moisture content and decrease
in color pigments. This is conceivably one of the causes limiting the available supply of
chum salmon flesh as a material for food processing.

This paper describes an effective technical treatment of such flesh to make it suitable as
a food processing material.

The treatment involves the repitition of the follwing treatment cycle ; holding the flesh
fillets at —5°C for 15 hrs, followed by removing of the thaw-water by using a dehydration-
sheet at 15°C for 5 hrs.
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Fig. 2. Temperature profiles during freezing of 10 mm-thick flesh at —5°C.
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Table 1. Proximate comositions of flesh and dehydrated materials.

(%, wet bases)

Raw flesh* Freeze-Thawing Hot-air drying
Moisture 78.9 62.2 62.7
Crude protein 18.5 32.8 33.0
Extractable-N 0.56 0.84 0.84
Protein 15.0 27.5 27.7
Lipid 15 3.2 2.9
Ash 1.2 1.8 18

(mg/mg protein-N)

Moisture 32.9 14.1 14.2

Extractable-N 0.23 0.19 0.19
Lipid 0.64 0.73 0.65
Ash 0.49 0.41 0.40

* Frozen stored (at —20°C) fishes were thawed over night at room temperature
prior to use.

Table 2. Proportion of lipid content to protein nitrogen (xg/mg N).

Lipid class Raw flesh Freeze-Thawing Hot-air drying
Non-phospholipid 450 598 509
Phospholipid 188 132 145
Triglyceride 146 293 227
Free fatty acid 115 120 129
Phosphatidylcholine 55 51 51
Cephaline 38 24 21
Lysophospholipid 37 14 21
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Fig. 3. DSC thermograms of flesh and dehy-

drated materials.

Heating rate: 10°C/min (35-160°C) :

DSC range: +16 meal/sec Fig. 4. Histological features of flesh and
dehydrated materials. ( x 76)
A Thawed flesh (Moist. content 78.9%)
B: Hot-air (40°C) dried flesh (Moist.
content 62.79%,)
C: Freeze-thawing dehydrated flesh
(Moist. content 62.2%,)
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Table 3. Variations in Hunter values of 5 mm-thick flesh and the
dehydrated materials.

Freeze-Thawing dehydrated flesh

Raw flesh
A B
Moisture (%) 74.9 65.1 51.2
L 38.3 31.9 31.6
a 13.9 17.7 18.9
b 11.8 12.2 12.0
a/b 1.18 145 1.58
Jai bz 18.2 21.5 22.4
w 8.2 4.6 45
Heat-treatment*
L 60.4 55.6 49.1
a 9.8 11.5 15.6
b 14.2 15.1 16.3
a/b 0.69 0.76 0.96
s~y 172 19.0 22.6
w 24.3 18.9 12.7
Smoke-treatment**
L 45.6 42.6 42.6
a 144 14.7 18.5
13.5 139 15.7
a/b 1.01 1.06 1.18
rams 19.8 20.2 24.3
w 10.6 9.7 8.6

* Heated at 80°C, for 20 min (vacuum packed in a plastic bag).
** Smoked at 30°C, for 4 hrs after seasoning in a solution contained
7% of salt, 1%, of sugar and 0.05%, of spices.
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