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Freeze-thaw damage of Saccharomyces cerevisiae in aqueous cell suspensions. Kivoshi
Havaxawa' (Kyoto Prefectural Comprehensive Guidance Center for Small and Medium
Enterprises, 31 Yahata-cho Nishinanajo, Shimogyo-ku, Kyoto 600, Japan) Hakkokogaku
63: 17-21. 1985.

The effects of extracellular crystallization on freeze-thaw damage of Saccharomyces
cerevisiae in cell suspensions in water was studied. A continuous and complete freezing
method was established with the use of micro droplets of cell suspension at supercooling
conditions. The viability of yeast cells decreased markedly in water as well as eutectic
solutions when the extracellular crystallization was completed below about —10°C.
The viability of yeast cells decreased with falling freezing temperature. Freeze-thaw
damage of intracellular freezing caused by extracellular crystallization was found to be
directly related to the freezing temperature of cell suspensions under supercooling and

also to the freezing velocity only by changing freezing temperature.
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Fig. 1. Differential scanning calorimetry (DSC) pan.
A micro droplet of cell suspension was injecte'd
in a DSC pan (Ptx).

A cover was dropped over the micro droplet.
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Fig. 2. Fluctuation in freezing curve of H:O.
Two milliliters of water was cooled at —50°C.
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Fig. 3. Effect of sample volume on the change of
freezing curve.
Various volumes of cell suspension in a DSC pan
were set in low temperature DSC and cooled at
1°C/min.
(—), temperature curve; (-------- ), DSC curve.
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Fig. 4. Survival of S. cerevisiae as a function of
freezing temperature.
Cell suspension (0.1ul) was placed in a DSC
pan, cooled to —30°C and warmed to 2°C at
1°C/min.
The freezing point of the cell suspension was
obtained from the temperature at which the peak
of exothermic heat flow was over. The number
of surviving cells was counted on malt extract
medium.
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Fig. 5. Survival of S. cerevisiae as a function of
freezing temperature and sample volume.
Cell suspensions of 0.1 (O), 0.2 (@), 1 (»),
3 (A), and 30 (O) ul were placed in a DSC pan,
cooled to —30°C and warmed to 2°C at 1°C/
min.
The freezing point of cell suspension and the
viability were obtained as described in Fig. 4.
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Fig. 6. Survival of S. cerevisiae as a function of
freezing temperature and cooling rate.
Cell suspension (0.1 ul) was placed in a DSC
pan, cooled to —30°C at 1 (O), 10 (®), and
30 (A) °C/min and warmed to 2°C at 1°C/min.
The freezing point of the cell suspension and the
viability were obtained as described in Fig. 4.
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