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Abstract

This study was undertaken to determine the influence in the Z-disk domain of titin on the
tenderization of meat by the structure change of myofibrillar Z-disks during post-mortem aging, After
weakening the structure of Z-disks, the Z-disk region was splitted, As the results, myofibrils were
fragmented by mechanical strength. Using indirect immunofluorescence microscopy, we show that the
Z-disk domain of titin was disappeared from myofibrils in this period, These phenomenon were also
shown by treating myofibrils with a solution containing 0.1mM Ca?*, We conclude that change in
Z-disk domain of titin is directly effected on the tenderization of meat during post-mortem aging and

these change is due to manily calcium ions.
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Fig. 1. Ultrastructural changes in the
Z-disks during post-mortem aging.
a, Ohr(freshly prepared muscle); b, aged for
48hr at 4C

Fig. 2. Morphological aspects of myofi-
brils during post-mortem aging.
a, Ohr(immediatly post-mortem); b, ¢, aged
for 24hr and 48hr at 4C.
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Fig. 3. Existence of the Z-disk domain of
titin on the myofibrils.

a, phase contrast image; b, immunofluores-
cence image; Z, Z-disk.

Fig. 4. Existence of the Z-disk domain of
titin in the Z-disk region.

a, surface; b, 0.4um inner; ¢, 0.8ym inner; d, 1.
2um inner.
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Fig. 5. Post-mortem changes of the Z-disk domain of titin on myofibrils.
A,a, Ohr; B,b, 24hr; C,c, 48hr; These are indicated at post-mortem aging time
A B,C, phase contrast image; a,b,c, immunofluorescence image.
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Fig. 6. Quantitative changes in the Z-disk domain of titin during post-mortem aging.

a, Ohr; b, 12hr, c, 24hr; d, 48hr.



A% &4 % Titin®] ZA 9 % (Zeugmatin) 9] A3 297

0.7 ¢ 220

1 160

100

Weakening of Z—disks([F]/[Z])
Fluorescence intensity

Post—mortem time(hr)

Fig. 7. Relationship between the quanti-
tative change of the Z-disk of titin and the
weakenig of the Z-disk domain during post
-mortem aging.

o, the weakening of Z-disk; e, the quanti-
tative change of Z-disk of titin.
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Fig. 8. Changes in the Z-disk domain of titin during the Ca*' ions treatment of myofibrils.
A,a, Ohr; Bb, 48hr; These are indicated the time of Ca?* treatment.
A and B are the phase contrast image; a and b are the immunofluorescence image.
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