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Why can microorganisms withstand drying? Elucidation of drying adaptation
mechanism by glass transition of microbial cells
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The glass transition temperature of bacterial cells was affected by the
drying method, water activity during storage and drying temperature. Furthermore, by using the
difference between the glass transition temperature and the temperature at the time of storage of
the bacteria as an indicator, it was clarified that the survival state of bacterial cells placed in
a drying environment could be predicted and judged regardless of differences in drying conditions
and storage conditions after drying. The analysis of the behaviour of water molecules inside the
cell using neutron elastic scattering measurements also revealed that glass transition is not a
critical requirement but a trigger when bacteria resume activity from the static state of glass
transition due to desiccation.
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