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Study on Drying Behavior of Pepper using Superheated Steam Drying
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Abstract

The objectives of this research were to study the drying kinetics of pepper and to find out the suitable
thin layer model and effective moisture diffusivity coefficient for predicting the drying kinetics of pepper using
superheated steam dryer at the temperatures of 120, 140 and 160°C. Pepper was reduced from initial
moisture content about 410 %d.b. to final moisture content about 17 %d.b. The several drying models such as
Newton, Page, Henderson and Pabis, Logarithm, Two — term,Appoximation of Diffusion,andMidilliet al.were
fitted to the experimental data. The drying models were compared using the coefficient of determination (RZ),
chi-square (X2), and root mean square error (RMSE) for determination of the best suitable model. The results
showed that the drying rate of pepper increased with increasing steam temperature.Midilliet al. model
showedbetter fit to the experimentaldata as compared to other models due to the highest values of
the coefficient of determination and the lowest values of the reduce chi-square and root mean square error.
It was also found that effective moisture diffusivity of the pepper dried by superheated steam were in the
range of 2.90 x 10° - 2.23 x 10°m*/min
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No. Model Equation Name of Model
1 Newton MR = exp(-kt)
2 Page MR = exp(—ktn)
3 Henderson and Pabis MR = a exp(-kt)
4 Logarithmic MR = a exp(-kt)+c
5 Two term MR = a exp(-k,t)+b exp(-k,t)
6 Approximation of diffusion MR = a exp(-kt)+(1-a)exp(-kbt)
7 Midilliet al. MR = a exp(-kt")+bt
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