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Abstract: The survival rate and storage period of lactic acid bacteria (LAB) are affected by numerous factors in the
vacuum freeze-drying process. Hence, optimizing the freeze-drying process and storage conditions is an effective method to
improve the survival rate and prolong the storage period of LAB. This paper reviews the factors that influence the survival
rate of LAB during the vacuum freeze-drying process and explores how to optimize the freeze-drying process and storage
conditions to improve the survival rate and extend the storage period of LAB. We expect that this review will provide a basis
and reference for the preparation of lyophilized LAB formulations with high activity and good storage stability.
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Fig.1  State transition of a phospholipid molecule
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Fig.2  Action mechanisms of cryoprotectants with of different permeability
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Fig.3  Effect of cooling rate on the survival of lactic acid bacteria
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