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ABSTRACT
Project Code: TRG 4580102
Project Title : Superheated-steam fluidised-bed drying of soybeans
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Project Period: 21l

This research is a study of soybean-fluidized bed drying using hot air and superheated
steam. The effective diffusion coefficient, kinetics of color change and urease inactivation, protein
solubility and lysine content of soybean were investigated under drying conditions as follows:
drying medium temperatures of 120, 135, and 150 C and the material initial moisture contents of
13.5, 19.5, and 36 dry basis percent. The experimental results showed that at the initial stage of
superheated steam drying, condensation temporarily occurred on the material surface and the
interior ot the material was rapidly heated. in contrast, no condensation occurred for the hot air
drying, resuiting in a slow increasing rate of material temperature. Over the temperature range
studied, the effective diffusion coefficient obtained by the hot air was higher than that obtained by
superheated steam. The diffusion coefficient increased with increasing bed temperature and
initial moisture content of the material. Considering kinetics of urease inactivation in dried
soybean, it followed a modified first-order reaction. Superheated steam drying led to the higher
inactivation rate of urease than hot air drying, especially at the drying temperature of 120°C.

Concerning the kinetics of material color changes during drying, a zero order kinetic model was
applied to L and AE changes and the logistic equation was used to describe the kinetics of Aa..

Changes of L, a and AE of the soybean dried by superheated steam were higher than those of
soybean dried by hot air. Temperature and initial moisture content affected the qualities of

soybean; the higher drying temperature resulted in the higher urease degradation rate, and the
greater L, a and AE changes. The higher initial moisture content of the material led to the higher

urease degradation rate but the smaller L, a and AE changes. The inactivation of urease

enzyme, along with maintaining protein solubility and lysine content to be in standard range, was
succeeded as soybeans were treated a temperature between 135 and 150°C for the hot air and

the treatment temperature could be reduced lower than 135°C by using superheated steam.





