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Abstract

Yellowtail fishes{Seriola quinqueradiata) were submitted to the storages using ice-cooling(0°C),
partial freezing(-3°C) and freezing(-20°C) method. Changes in the structures of muscle during
storage at different temperatures were investigated. The ice-cooling and partial freezing storage
caused early decomposiition of glycogen granules and mitochondrial inner membrane. Muscle
fibers days of the storage. The partial freezing storage also caused decomposition of glycogen
granules and mitochondrial inner membrane, but it was accorded to much slower manner
comparing with that of ice-cooling storage. The scars of ice crystals were appeared after three
days of storage. The number and size of the crystal increased as progressing of the storage. They
were circular and mosily located between fibers. When using the freezing storage, glycogen
granules were moastly found from the muscle cell even after fourteen days of storage. Mito-
chondiral inner membrane maintained their integrity. The scars of ice crystals were also found,
however, different from those of partial freezing storage. Their existing sites were randons and
their shapes were irregular. In many cases, they located in the fiber and had keen edges. Fibers
were broken mostly at the Z-lines on fourteen days of storage. From these results, it was
concluded that partial freezing storage can repress autolytic enzymic action and can reduce the
physical damage from ice crystals which is caused by fireezing.
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Fig. 1. A morphology of muscle fibers of yellowtail.

Photo A was taken by using a light microscope. Photo B and C were taken by using an electron microscope. Photo
B shows the croas-sectioned fiber, while photo C shows that of a longitudunal section. Fibers in the photoes reveal
typical morphology of skeletal muscle. Symbols are C : capillary vein, T : tubule, F : fiber, 8r: sarcoplasmic
reticulum, N : nucleus, G : glycogen granule, M : mitochondrion, Tr : transverse tubule, Z : Z-line and H : H-zone.
Scale line in photo A is 100% m and that in pheto B and Cis 1.0 m.
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Fig. 2. Changes in the strucrure of muscle fibers oceuring during storage by ice-cooling.
Photographs were taken after 3 days of storage (A}, 7 days (B) and 10 days (C) by using a light microscope. The
fibers show cleavages at the arrowed sites in photo A. The fibers in photo B show much more cleavages on them.
In photo C, the fibers lost their continuity indicating a predominant enzymatic decomposition. Scale line is 100«

Fig. 3. Structure of muscie fibers after storage by ice-cooling.

Photographs were taken after 3 days (A, B and C} and 7 days (D, E and F) of storage, respectively. Mitochondrial
inner membranes are partially decomposed. Glycogen granules are visible at the arrows in photo A. Z-lines are
discontinucus at the arrows in photo B. Muscie fibers show round-shaped end in. photo C. Mitochondiria lost most
of their nner membre and little glycogen gramule is visible in pheto © and F. Z-lines in photo E show more
progressed decomposition than that in phote B. Scale line in photo D is 0.5¢m and same with photo A, B and E.
The line in photo F is 1.0¢ m and same with photo C.
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Fig. 4. Changes in the struciure of muscle fibers occuring during partial freeze storage.

Photographs were taken after 3 days{A), 7 days (B} and 14 days (C) of storage, respectively, by using a light
microscope. The arrows indicate scars of ice erystals growing in accordance to the progress of storage. Scale line is

100x m.
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Fig. 5. Changes in structure of muscle fibers occuring during partial freeze storage.

Photographs were taken after 3 days (A and B), 7 days (C and ID) and 14 days (E and F} of storage, respectively,
by using an eleciron microscope, Fibers in photo A and B show similar structure with the Fig. 1. Some glycogen
granules are visible in photo C. In photo E, basal membrane are decompoesed at the arrows and little glycogen
granules are visible. Fibers are damaged at the arrows in photo F. Scale line in photo B is 1.0¢ m and same with
photo D. The line in phote F is 0.5¢ m and same with photo A, C and E.

i i

Fig. 6. Changes in structure of musele fibers occuring during frozen storage.

Photographs were taken after 3 days (A), 7 days (B) and 14 days (C) of storage. The scars of ice crystals are
visible at the arrows in phoio A and B. Differntly from those in Fig. 4, they reveal keen edges(A) and grown at
the middle portion of the fiber (B). Fibers in photo C have many cleavage on them and show irregular shape.
Secale line is 100z m.



Fig. 7.

Changes in the structure of muscle fibers
occuring during frozen storage.

Photo A and B were taken after 3 days of sto-
rage, while photo C and D were taken after for
14 days of storage. Fibers are broken at many
sites in photo A and they show unnatural
elongation in photo B. Glycogen granules (dark
dot) are visible in photo C. Fibers are cut at the
Z-line (upper arrow) and basal membrane is
disocontinuous at the arrow in photo D). Scale
line in pheto C is 1.0z m and same with photo A.
That in photo D is 0.54m and same with photo
B.
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