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ABSTRACT 

 

An innovative two-stage drying concept is presented in this study. The work considered 

banana drying using SSD/HAD (superheated steam drying followed by hot air drying) both from 

drying kinetics and dried product quality points of view. The experiments were performed in the 

two different stages of SSD/HAD using the superheated steam temperatures of 120oC, 140oC 

and160oC in the first stage and then the drying air temperatures of 70oC, 80oC and 90o

The results showed that, in the first stage SSD period, effective diffusion coefficient and 

drying constant increased with increasing superheated steam temperature. In the second stage 

HAD period, effective diffusion coefficient and drying constant increased with the increase in 

both superheated steam and hot air temperatures. Drying kinetic models, including theoretical 

model and semi-theoretical model, were developed and validated with the experimental data. It 

was found that semi-theoretical model provided best to fit of the data. From the experiments, it 

C in the 

second stage. The final moisture content of banana was about 6% dry basis. The effects of drying 

medium temperatures on the drying kinetics and quality of dried banana were investigated. The 

quality of banana was evaluated in terms of its color characteristics and shrinkage. 



( 

was found that the drying time decreased with increasing superheated steam temperature and hot 

air temperature.  

For the quality of dried banana, it was found that SSD/HAD yielded products with less 

brown than products obtained from the other drying methods studied, i.e., purely SSD and purely 

HAD. In terms of texture and shrinkage, the results showed that crispness increased and shrinkage 

decreased with increasing superheated steam temperature in the first stage while the effect of this 

temperature on hardness was small. The results also indicated that hot air temperature in the 

second stage did not affect on all product quality studied. Considering both product quality and 

drying time, two-stage drying with superheated steam at 160 oC followed by hot air at 90 oC was 

the best condition for drying banana in this study. Since the drying time was 0.7 hours (42 

minutes) which was 5 times shorter than purely hot air drying. The finished product attributed the 

yellow-orange color (L*=60.84, a*=12.11, b*=29.87) with acceptable crispy. 

 

 


