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ABSTRACT

The purpose of this research is to study the drying kinetics of pumpkin using superheated
steam. The experiments were performed at the superheated steam temperatures of 120 °C, 140 °C,
160°C and 180°C and steam velocities of 2 m/s and 4 m/s. The products were dried to final
moisture content at approximately 18% dry basis. The effects of drying temperature and drying
velocity on drying kinetics and quality of dried products were investigated. The quality of
pumpkin was evaluated in terms of color, rehydration and texture before and after rehydration
behavior.

The results showed that moisture ratio of material rapidly decreased in first period and
decelerated after drying pumpkin with superheated steam, that means the temperature had a
greater effect on drying curve than the velocity. It was found that drying period decreased when
the superheated steam temperature and superheated steam velocity increased. The effective
diffusion coefficient and drying constant increased with increasing of superheated steam
temperature and superheated steam velocity. Drying kinetic models, including theoretical model
and semi-theoretical model, were developed and validated with experimental results. It was found

that semi-theoretical model gave better predictions than the other.



Regarding the quality of products, it was found that temperature and speed of
superheated steam effect to color changing uncertainly. The drying with high superheated steam
temperature effects to the shrinkage increasingly or decreasingly. The statistic analysis showed
that speed didn’t effect to shrinkage in almost experiment temperatures. Regarding the texture is
hardness, it was found that the hardness decreased when the temperature was being high (before
rehydration). Regarding the rehydration, drying at high temperature, the low speed of superheated
steam gave better value of rehydration than the drying at low temperature and high speed
superheated steam. For the quality of texture after rehydration, it was found that the value of
hardness increased when the temperature of drying increased while hardness decreased when the
speed increased.

Considering both product quality and drying time, the pumpkin drying by using
superheated steam at 160°C and 2 m/s is the suitable drying condition for drying pumpkin the
drying time was 0.5 hour (30 minutes) and the best product of orange color pumpkin was similar
to the color of fresh pumpkin. Although there was shrinkage too much, there was rehydration too

much. The value of hardness of returning pretest and posttest was middle.



