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Kiyoshi AOKI: On the Shape of the Refreezing Curve of Potato Tuber.
Résumé

This paper deals with the problem what influence the cooling rate at the initial
freezing exerts upon the shape of the refreezing curve of potato tuber. The refreezing
curves (Temperature-Time Curve) were constructed with the temperatures taken by ther-
mojunction every 15 seconds during which freezing the coolng rate was kept constant (3.1
~3.5°C per minute), as this is an important factor to determine the shape of the curve.
The tissue pieces (5x5x14 mm) which had previously been completely frozen under
various cooling rates (initial freezing) were thawed quickly under the same condition, and
immediately after thawing they were frozen again at the definite cooling rate (refreezing).
The shapes of the refreezing curves obtained in the above manner show invariably simple
curves possessing single freezing point, and any evident difference is scarcely recognized.
The single freezing point on the refreezing curve, however, comes to show merely a sepa-
rative tendency when the cooling rate at the initial freezing has become greater than 14°C
per minute.

The freezing curve of living tissue can be understood as the expression of tempera-
ture changes accompanied by freezing in tissues. Then the shape of freezing curve must
be changed correspondingly to the mode of tissue freezing. When the cooling rate at the
initial freezing changes, it should be naturally expected that distribution of ice formed in,
tissue is different and consequeatly distribution of water in the tissue also different affer
quick thawing, and that, as a result of this, the mode of tissue-freezing must be changed
at the refreezing. In spite of this expectation,  clear changes did not appear on the shapes
of refreezing curves. This results may be explained as follows. It is true that after quick
thawing the distribution of water in the tissue is different according to the cooling rate
at the initial freezing. But we must remember that the tissue cells were almost all dama-
ged by complete initial freezing and, on the other hand, that the freezing propagates
very quickly from cell to cell in damaged tissue. So that if there is any minute change
in water distribution in the tissue, changes of shape of the freezing curve caused by
change of the mode of tissue freezing should be covered and rendered indistinct by quick
propagation of the freezing in tissue. For this reason it should be hardly expected that
the distribution of ice in the tissue at the initial freezing can be inferred only from
changes of the shape of the refreezing curves.



