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Résumé

Experimental studies were made to investigate the mechanism of death of bacteria
by low temperature treatment, utilizing a plate count method for determining the
viability cf the organisms, Escherichia coli in suspensions, subjected to low temperatures
under variocus conditions of cooling.

The results obtained are as follows:

1) The more rapid the rate of cooling, the more marked is the mortality due to
low temperature injury, while the amount of temperature lowering dees not vary the
death rate to an appreciable extent.

2) Survival rate is progressively decreased as the suspensions are repeatedly frozen
and thawed. '

3) Repeated fluctuations of temperature of frozen suspensions ranging frcm —20°C
to —180°C bring about no remarkable deviation in mortality from the case of freezing
without fluctuations.

4) Protein or sugar solutions as suspending media show the protective effect on
bacteria against damage from freezing.

5) Even if the suspensions are cooled below 0°C, destruction of bacteria doss not
occur as long as they are in the unfrozen, superccoled state.

6) Besides, some facts coricerning low temperature injury are also revealed.

As a result of studies which have sc far been carried out, it is recognized that the
death of bacteria by low temperature treatment is essentially due to freezing of bacterial
suspensions, especially due to intracellular freezing of organisms. It is, however, to be
taken for granted that the mechanical destruction caused by extracellular freezing and -
also some unknown factors might possibly exert partial influence upon the low tem-
perature injury of bacteria.



