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Effects of Storage Time before Freezing on the
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Summary

This study focused on chilled storage before freezing of the fish, in order to explore the relation between the
postmortem changes in fish and the ice crystal morphology in frozen muscle tissue. Specimens of horse mackerel
(Trachrus japonicus) were killed by decapitating. After death the fish were pan-dressed and stored at 4degrees C for
0-2days. Subsequently, dorsal muscle tissue was dissected. The dissected tissue was used for ATP-related compounds
analysis, measurements of water holding capacity (WHC), scanning electron microscopic (SEM) observation of
connective tissue and freezing experiment for fluorescent microscopic observation of ice crystal morphology in the
frozen tissue. As a result, it was found storage time affects the ratio of ATP-related compounds and the WHC of the
dorsal muscle tissue of the fish. And the connective tissue became looser during storage. In addition, each stored tissue
has the different size or number of ice crystal after freezing. In the frozen tissue of stored fish, there were large ice
crystals enough to disrupt cells. From our results, it is suggested that the WHC in the muscle tissue or the soundness of
connective tissue affects the process of ice crystal formation during freezing. And this means that postmortem changes
in muscle tissue of fish should have a large effect on the ice crystal morphology in freezing.
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Fig.1 The cooling curve during freezing of muscle
tissues of horse mackerel
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Fig.2 Time dependent changes in ATP-related
compounds during storage in the dorsal muscle
tissue of horse mackerel
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Fig.3 Time dependent changes of water holding
capacity during storage in the dorsal muscle tissue
of horse mackerel
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Fig.4 The connective tissue of horse mackerel muscle. A:0day stored, B: 1day stored, C: 2days stored. i:
original magnification x 300, ii: original magnification x 600 or 620.



A. Unfrozen

<

1004 m

C. Frozen after 1day.storage

= | )0pm
Fig.5 Immunohistochemical analyses on transverse
sections of muscle tissue of horse mackerel killed
instantly. A: Immediately after death, B, C, D:
Frozen after storage for 0, 1, 2 day. Small boxes are
enlarged view of the signature region. Bar, 200um.
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in the frozen dorsal muscle tissue of horse mackerel
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