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Fig.1 Observation of meat tissue at mesoscopic scale by different techniques
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Table 1 Common and emerging technologies for solving problems at various scales in the food sector
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Table 2 Common numerical simulation principles and application scenarios in the food field
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The Application of Multiscale Methods in Food Processing

HAN Jingzeng'?, LU Ruiling'?,

CHEN Jianle'?,

LIU Donghong'?, ZHOU Jianwei*

(College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058

’Ningbo Innovation Center, Zhejiang University, Ningbo 315100, Zhejiang
‘NingboTech University, Ningbo 315100, Zhejiang)

Abstract Food is a multi-component, multi-phase change, multi-scale complex of microstructures, so the processing of

food will also involve multiple scales of physical, chemical, biological properties and other changes. For this complex

process, only the traditional macro-scale analysis problem will ignore the specific impact of mesoscale and micro—scale

changes, and it is difficult to accurately explain the mechanism. However, it is difficult to predict the changes of meso-

scopic and macroscopical characteristics of food only by studying the microscopical characteristics of food. The application

of the multi-scale method in food processing is conducive to better restoring the changes in the microscopic characteris-
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tics of the processing process, clarifying the internal mechanism, and revealing the essential causes of the internal
changes in food. In recent years, with the rise of new technologies and the improvement of methods, the research on
mesoscopic and microscopic scales has become more and more in—depth. Scholars have also begun to pay more attention
to the changes in physical properties during processing, and explore the specific changes in food processing with the
combination of multi—scale ideas. Some studies also combine numerical simulation methods, which can predict and intu-
itively display the characteristics of various kinds of food after processing. From the perspective of different food process-
ing fields, this paper introduces the methods and technologies to solve the problems in different scales in food process-
ing, such as freeze—thaw, drying and emulsification.

Keywords multi—scale; food processing; freezing and thawing; dry; numerical simulation



