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Desorption Isotherms and Drying Model of Sweet Basil Leaves by Hot Air and Heat Pump Dehumidified

Drying

Prapakorn Kongpim*

Abstract

The study on maturity of sweet basil leaves (Ocimum basilicum Linn.) by measuring size, moisture content,
colour, fiber, total phenolic content and antioxidant activity was performed. Sweet basil leaves were separated into two
groups by using the size of leaves. The size of sweet basil was classified into two groups, namely large and small of
565.24 amd 1,244.39 mmz, respectively. Due to high total phenolic content and antioxidant activity, large sweet basil
leaves were selected for the experiment. Sweet basil leaves were blanched for 1 minute to inactivate peroxidase.
Desorption isotherms of sweet basil leaves were determined at temperature of 20.0, 34.9 and 49.9 °C. The Modified
Henderson, Modified Oswin, Modified Chung-Pfost and Modified Halsey models were used to fit the experimental
desorption isotherms data. For RH, = f (X, T) function, the Modified Chung-Pfost model showed the best fit for fresh
sweet basil leaves but the Modified Henderson was the best fit for blanched sweet basil leaves. For X, = f(RH_, T)
function, the Modified Henderson model showed the best fit to both fresh and blanched sweet basil leaves. Sweet basil
leaves were dried at temperature of 40, 50 and 60 °C in tray dryer and heat pump dehumidified dryer. The Newton,
Henderson and Pabis, Modified Page and Zero models were fitted to experimental drying data. The Henderson and
Pabis model was found to be the most suitable for describing the drying curves of fresh sweet basil leaves. The
Modified Page was found to be the most suitable for describing the drying curves of blanched sweet basil leaves in
both tray dryer and heat pump dehumidified dryer. Dependence of the drying constant (K) on air temperature was
described by the Arrhenius model. The drying exponent (N) was the exponential function of temperature and relative
humidity of drying air. The effective moisture diffusivity (D) was related to the drying temperature. The D ;. of fresh
sweet basil in tray and heat pump dehumidified dryers were in the range 6.0652E-13 to 6.3218E-12 m’/s and 9.4360E-
13 to 1.0468E-11 m’/s, respectively. Whereas, the D, of blanched sweet basil in tray and heat pump dehumidified
dryer were in the range 5.9253E-12 to 1.6648E-11 mz/s, and 7.7663E-12 to 1.7501E-11 mz/s, respectively. Types of
pretreatment had significant effect on drying ratio of sweet basil. Blanched sweet basil leaves provided higher drying
ratio than fresh sweet basil. Types of pretreatment and drying temperature had significant effect on AE* of dried and
rehydrated sweet basil. Blanched sweet basil leaves dried at 40 °C provided lowest AE*. Types of dryer and drying
temperature had significant effect on the rehydration ratio, total phenolic content and antioxidant activity. Sweet basil
leaves dried at 40 °C by heat pump dehumidified dryer provided highest dehydration ratio, total phenolic content and

antioxidant activity.
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