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Kiyoshi AOKI: Analysis of the freezing Process of Living Organisms. I. The

taken by thermojunction every 15 seconds.

Relation between the Shape of the Freezing Curve and the

Mode of Freezing in Plant Tissues.

Résumé

It is the object of this study wether there be evident relation between shape of the
freezing curve (Temperature-Time curve) and mode of freezing process in plant tissues.
The tissue. piece g5><5><14 mm) of ten common vegetables were subjected to. freezing
under definite cooling rate (2.8~2.1°C per minute at 0°C). The temperature change was

The results obtained are as follows. The shapes of the freezing curves can be classified
into three fundamental types designated Type I, II and III (Fig. 1) and there exists an
intimate parallelism between the types of the freezing curves and the mode of tissue-
freezing. In cell-freezing two fundamental types are recognized, i.e. flash and non-flash
types, and the mode of tissue-freezing is determined.principally by various combinations
of these two types (Cf. Asahina p. 227). Main results are tabulated in the following.

Characteristics of Freez.
Curves

Mode of Freezing

Vegetables

The first and second freezing

points are clearly defined, and
moreover the second repre-
sents an horizontal plateau or
a convex line. ‘

The dominant type of cell

freezing is the flash one and-
it occurs continuously during
certain time,

Fruit of white
melonCoverripe)
Root of turnip.

Only the first freezing point
is recognized and the second
does not appear at all.

The flash type of cell freezing
takes place in parallel with
the non-flash type in consider-
ably high frequency, but is
not continuous as in the case
of Type I.° ’

Fruit of white
melon Cunripe).
and cucumber
(unripe).

Type

‘Type I
Type 1
Type III

The first and second freezing
points appear, but the second
is not clearly defined,

The master mode of cell
freezing is the non-flash type
and if the flash type occurs,
its frequency is extremely low
and seems to be of little
significance on the determina-
tion of the curve-shape.

Roots of radish,
sugar beat,
carrot, turnip
(voung) and Je-
rusalem arti-
choke. Fruits of
egg plant and
tomato. Midrib
of cabbage.




