
INTRODUCTION: Vacuum cooling is a common unit
operation in the leafy greens industry and is considered as
an efficient approach to extend shelf-life of the fresh
produce. However, during this popular process, bacteria
can infiltrate into the produce due to large pressure
gradients created at re-pressurization stage.

COMPUTATIONAL METHODS: We developed a mechanistic
multiphase transport model to simulate passive infiltration
of pathogenic bacteria (initially being in a liquid film at the
leaf surface) into a spinach leaf through one stomate during
the vacuum cooling process.

RESULTS:

CONCLUSIONS: Vacuum cooling can lead to passive
infiltration of bacteria through stomata due to pressure
gradient as vacuum is released, i.e., the pressure is
increased back to atmospheric.
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1. Transport of free water (fw) in the mesophyll 

2. Transport of bound water (bf) in the mesophyll

3. Transport of vapor (v) in the mesophyll

5. Transport of bacteria (b) in the mesophyll

4. Gas (g) pressure equation
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