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Desorption Isotherms and Drying Characteristics of Ginger Using Two-Stage Drying

.
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Abstract

Desorption isotherms of sliced gingers were determined at temperature of 20 35 and 50 °C. The Modified
Henderson, Modified Oswin, Modified Chung-Pfost and Modified Halsey models were used to fit the experimental
desorption isotherms data. The Modified Halsey and Modified Oswin models gave the best fit for X = f(RH_,T) and
RH, = f(X_,T), respectively. The first step drying time in two stage drying was determined in a cabinet dryer at 70 °C.
It was found that 6-gingerol during drying was not significantly different from fresh sliced ginger within 20 min in the
cabinet dryer. The mathematical models for drying sliced gingers were studied by using tray and heat pump
dehumidified dryer at 40 50 and 60 °C incorporated by single and two stage drying. The Newton, Henderson and Pabis,
Modified Page and Zero models were fitted to experimental drying data. The Modified Page model was the best model
for prediction data for both dryers as well as single and two stage drying. Dependence of the drying constant (K) on
drying air temperature was described by the Arrhenius model. Drying exponents (N) were the exponential function of
temperature and relative humidity of drying air. The effective diffusivities from tray and heat pump dehumidified
drying incorporated by single stage were in the range of 5.0090X10'-1.0705X10"" m’/s and 6.1011X10" -
1.1356X10 " m’/s, respectively and those from two stage drying were in the range of 1.0213-1.7354X10"" m’/s and
1.2186-1.9444X%10 ™" mz/s, respectively. The average of drying ratio from single and two stage drying were
7.47510.21 and 7.47810.27, respectively. The average of production ratio from single and two stage drying were
8.505 £ 0.13 and 8.368 T 0.12, respectively. Heat pump dehumidified dryer provided higher quality aspects and
shorter drying time than tray dryer. Two stage drying could reduce drying time for 20-45 % and provided dried ginger
with lower total color difference (AE*) and higher rehydration ratio and 6-gingerol content than single stage drying.
Two stage drying incorporated with heat pump-dehumidified dryer at 40 °C retained the highest 6-gingerol up to
96.34%.
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