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Summary

It is known that, by freezing and thawing, yeast cells release a considerable amount
of cellular components, obviously resulting from membrane damage.

In the present experiment, the extractability of lipids and phospholipid constituents
of frozen-thawed or freeze-dried cells was examined to demonstrate such membrane damage.

In cells, rapidly frozen-thawed or rapidly rehydrated after freeze-drying, the amount
of total lipid and phospholipids extracted was increased. But, degradation of phos-
pholipids proceeded with the lapse of time after treatment: about 65% of phosphatidyl
choline, 62% of phosphatidyl ethanolamine and 45% of phosphatidyl serine and lysoleci-
thine were degraded in 60 minutes at 30°C.

There was no difference in the amount of lipids to be extracted in the control cells
and the cells slowly frozen-thawed or slowly rehydrated after freeze-drying.

The extractability and degradation of phospholipids showed similar results in the
rapid freeze-thawing and rehydration after freeze-drying. This suggests that the rapid
removal or rapid rehydration of water molecules, which take part in the hydrophobic
bonding in membrane systems, may be a dominant factor in freezing damage of the
cell membrane.



