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ENGINEERING SCIENCE FOR FOOD MANUFACTURING
– FOOD ENGINEERING –

Many food materials such as pasta are dried to improve their
shelf life and eaten after rehydration. During the processes,
complicated phenomena such as glass transition and
gelatinization of starch occur. We analyze phenomena
occurring during the drying and rehydration processes of the
materials containing many components and with complicated
structure from engineering aspect in cereal science.

Drying and Rehydration of Foods

A nano-emulsion, composed of oil droplets less than 1 m in
diameter, has properties different from those of a micro-
emulsion. For example, it looks transparent when the droplet
size decreases. There is no accepted notion about whether the
lipid oxidation is promoted or retarded in the nano-emulsion
system. We aim to understand the phenomena occurring in the
nano-world of food dispersion systems and the role of the
interface between dispersed and continuous phases, which is of
growing interesting around the world.

Properties of Nano Emulsion

Complex phenomena occur during food processing because food is a multicomponent 
system. Engineering analysis as well as food science is inevitable for reasonably designing 
food manufacturing process and processing foods. Our goals are to quantitatively analyze 
and understand the phenomena occurring in various operations of food processing, to 
reasonably design the processes and to develop new processes.

Application of Subcritical Fluid to Food Processing

Water is one of the safe solvents which can be used for
food processing. Water which maintains its liquid state
even at temperatures higher than 100oC under a pressurized
condition is called subcritical water. The subcritical water
has two distinct features: one is low dielectric constant and
another is high ion product. Organic solvents, such as
ethanol, and their mixtures with water can be also held in
subcritical state. Such fluids are called subcritical ones.
Basic and application-oriented researches are conducted to
apply the subcritical fluid to food processing.

(Upper) Flow-type reactor
(Left) Pressure-resistant batch reactor
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Liquid Chromatographic Separation

A chromatographic separation of saccharides using cation-exchange resin is a traditional separation
process. However, our knowledge seems to be insufficient for reasonably designing the separation
process. So, we investigate adsorption isotherm and rate processes from the viewpoints of physical
chemistry and separation engineering.
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