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Non-destructive and non-contact freshness evaluation of postharvest fruits and
vegetables by 4D image analysis
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Microscopic observations of the osmotic response of spinach mesophyll cells
clarified the effect of the protoplast isolation protocol themselves on the mechanical and water
transport properties of the cell membrane, proposing a freshness evaluation method that also
utilizes the fact that the effect of the isolation protocol depends on the storage conditions. In
addition, we overcome the uncertainty of H202 concentration measurement that has been a problem with

conventional destructive measurement and developed a nondestructive measurement method for
estimating H202 concentration from hyperspectral images.
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