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Abstract
Soybean has attracted significant research and commercial interests due to its many
health-promoting bioactive compounds, especially isoflavones (B-glucosides, malonyl-
B-glucosides, acetyI-B-qucosides and aglycones). Isoflavones possess antioxidant

activity and Ol-glucosidase inhibitory activity, which has proved effective in treatment of
Type 2 diabetes mellitus. Prior to its use, however, soybean needs to be dried to extend
its storage life and to prepare the material for subsequent food or pharmaceutical
processing. The present study investigated the effects of drying methods and
temperatures on the drying characteristics, isoflavones, antioxidant activity and OL-
glucosidase inhibitory activity of dried soybean. In addition, the conversion and
degradation of isoflavones during drying of soybean at various temperatures were
kinetically investigated. Hot-air fluidized bed drying (HAFBD), superheated-steam
fluidized bed drying (SSFBD) and gas-fired infrared combined with hot air vibrating
drying (GFIR-HAVD) were carried out at various drying temperatures (50, 70, 130, 150
oC). The results in the first part showed that higher drying temperatures led to higher

drying rates and higher levels of B-glucosides and antioxidant activity, but to lower

levels of malonyI-B-qucosides, acetyI-B-qucosideS and total isoflavones. At the same

drying temperature GFIR-HAVD resulted in the highest drying rates as well as the
highest levels of B-glucosides, aglycones and total isoflavones, antioxidant activity as
well as the Ol-glucosidase inhibitory activity of dried soybean. A drying temperature of

130 °C gave the highest levels of aglycones and Ol-glucosidase inhibitory activity in all
cases. The relationships between all the studied parameters were monitored and simple
correlations between them were determined. The results in the second part
demonstrated that the kinetic of conversions and degradation of all isoflavones in
soybean dried with GFIR-HAVD were fitted with first-order model. The reaction rate
constant of conversion and degradation of isoflavones increased with an increase of
drying temperature. The conversion of mannyI-B-qucosides to B-glucosides exhibited
the highest rate constant. All conjugated glucosides showed the higher rate constant of
degradation than alycones. Additionally, daidzein and its conjugated glucosides
exhibited higher stability to conversion and degradation than genistein and its

conjugated glucosides.

Keywords: Ol-glucosidase inhibitory activity; antioxidant activity; first-order model; gas-

fired infrared drying; isoflavones; superheated steam drying





