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Abstract

Thermodynamic parameters of water absorption of three varieties of bean (Talash, Sadri
and Mahali Khomein) and three varieties of chickpea (Kabuli, Chico and Desi) was
investigated in this study. The experiments were carried out at three different temperatures
(5, 25 and 45°C) in triplicate using distilled water. The Peleg model was fitted to data and
constants of model for each sample at different temperatures were determined. An energy
activation, enthalpy and entropy variations, and entropy of activation of three varieties of
bean and chickpea in different temperature was determined using regression analysis and
Peleg constant model. The effective moisture diffusivity of each variety was settled by

metering average seed volume using pycnometer device and seed moisture ratio equation.

Result demonstrated that with increasing temperature from 5 to 45°C, seed enthalpy
increased in significantly difference (P<0.05). While the entropy and entropy of activation
have increased and were not significantly different at the 5% level. The effective moisture
diffusivity of varieties of bean and chickpea increased with increasing temperature.
Maximum and minimum energy activation in the seeds soaking were obtained for chickpea
variety, Chico with 301.28 and bean variety Mahali Khomeini with 86.77 kJ/mol,
respectively. The negative values of enthalpy for all the variety indicate that changes during
the hydration of bean and chickpea seeds are associated with exothermic and energetically
favorable transformation.

Keywords: enthalpy and entropy, energy, effective moisture diffusivity, moisture content.
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