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Isao TERUMOTO 1953 Analysis of the Freezing Process of Living Organisms.
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Résumé

It is the object of this study to learn whether there is any envident relation between the
grade of supercooling and the height of the first freezing point on the freezing curve of a tissue
piece of potato tuber. The tip of the thermojunction (copper-constantan, 0.2 mm in diameter)
was inserted in the center of a small cylindrical tissue piece (5 mm in diameter, 15 mm in length)
and the temperature change was taken every 15 seconds under the cooling rate of 2.8°C per minute
at 0°C. The degree of supercooling was controlled to cause freezing at desired temperature, by
touching the surface of the piece with an ice needle. '

The height of the first freezing point is remarkably influenced by the grade of supercooling,
that is, the temperature of the first freezing point becomes higher with decreasing grade of
supercooling, and when the supercooling grade is made large enough, the first freezing’ point
completely disappears.

Further, the first freezing point depends upon the freezing condition of the surface layer of
the tissue piece. The piece previously washed with distilled water for 30 seconds shows a high
first freezing point; on the contrary, in the one treated with 1 mol solution of sucrose the first
freezing point does not appear. The condition of the part surrounding the junction inserted into
the piece does not exert any influence on the first freezing point. The height of the second
freezing point remains constant independently of the condition of the surface layer.

From the above facts it can be concluded that the first freezing point of the tissue piece is
the indication of the freezing of the damaged surface layer of the piece.

Relations among the freezing temperature of the squeezed cell sap, that of the dead tissue,
the height of the first freezing point, and the grade of the supercooling of the tissue piece were
discussed.



