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Abstract

Almond is a perennial plant that grows in cold region of Iran. Optimization study of
almond drying properties with initial moisture content of 47% (d.b.) in a microwave-
vacuum drying was studied. Three levels of drying air temperature (45, 60 and 75°C) and
three microwave power levels (270, 450 and 630 W) and three vacuum pressure (20, 40 and
60 kPa) parameters of the experiment were conducted. The aim of this study was to
optimization the shrinkage and effective diffusivity of almond. With increasing temperature
and microwave power, the effective diffusivity was increased. The most effective
diffusivity was at 75 °C, microwave power 630 W and a vacuum pressure of 20 kPa and the
lowest effective diffusivity was at 45 °C, microwave power 270 W and a vacuum pressure
of 60 kPa, respectively. It was observed that the effect of temperature on shrinkage was
most of the microwave power. The highest shrinkage at temperature of 75 °C, microwave
power of 630 W and pressure of 20 kPa was obtained. The lowest shrinkage at temperature
of 45 °C, microwave power 270 W and a vacuum pressure of 60 kPa, was occurred. In this
study, response surface optimization method (RSM) was used to find a suitable model
based on effective diffusivity and shrinkage. The best conditions for maximum effective
moisture diffusivity and minimum shrinkage were provided by a temperature of 57.68 °C,
microwave power of 630 W and vacuum pressure of 34.94 kPa.

Key words: Almond, Optimization, Shrinkage, Drying, Diffusivity
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