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Summary

' Investigation of the dehydration of cellular water in freeze-drying of microorganisms
and of its effect on cell survival, during and after the drying process, have been made
using some newly devised technical methods. A thin layer of a highly concentrated cell
suspension of E. coli in distilled water was frozen in a specially designed ampoule and
dried at different temperature, with or without ice.

With such drying, homongeneous specimens showing various degrees of residual moisture
contents, ranging from about 18 to 1%, were obtained.

During the dehydration process, in the final drying stage, cell survival was reduced
as the residual moisture content decreased from 18 to 1%.

Between the drying temperatures of +20 and —20°C, the survival rate of the dried
cells corresponded to the residu;il moisture content, independent of the ambient tempera-
tures. ‘

The survival rate of the freeze-dried cells markedly decreased when the cells were
stored overnight at 15 or 30°C in air (atmospheric pressure), whereas no decrease in the
survival rate was observed when the freeze-dried cells were stored at —25°C in air or
30°C in vacuo. Storage for several days at 30°C in air showed that the survival rate of
cells with lower moisture contents decreased more rapidly than the rate of those with
higher moisture contents. '

The maximum residual moisture content just corresponds to the unfreezable water in
the cells, i.e, 182, and these results indicate that dehydration of this unfreezable water

greatly influences cell viability in freeze-drying.



