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Food is produced by food processing techniques such as mixing, heating and
fermenting of food materials. The processing and cooking of foods require the skill of skilled
workers, and the internal structure of foods depends on the skill of skilled workers. The objective
of this work were 1) to develop a cryogenic microtome spectral imaging system (CMtSIS) to enable the

measurement of bubbles within an ice cream sample from the microscale to macroscale, 2) to measure
ice crystals within cooked rice during long-term cryopreservation by using CMtSIS and for monitoring
water permeation into rice kernels after soaking, 3) to determine the size, morphology, and
distribution of the internal structure of ice cream, including ice crystals, bubbles, and solids
content of samples prepared at four different overrun levels using CMtSIS and X-ray CT at the
synchrotron facility SPring-8.
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Bubble: white, Ice crystal: blue, Milk solid: red
b) Identification of internal structure

a) Raw image
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