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Abstract— In this study, the chickpea seeds were 

exposed to ultrasonic irradiation at vibration ampli-

tude setting 40%, 70% and 100% of nominal power 

for 3 and 10 min at 24 kHz. Water absorption char-

acteristics, moisture content, leaching loss and soak-

ing water conductivity of chickpea at five different 

soaking temperatures (25, 30, 40, 50 and 60
◦
C) and 

various soaking times up to 10 h were studied. The 

soaking rates of treated samples were compared with 

untreated seeds. Peleg’s model was used to describe 

the hydration kinetics of chickpea seeds during soak-

ing process at different temperatures by weight gain 

method. Ultrasonic treatment was very effective in 

water uptake of seeds and was observed that ultra-

sonic pre-treatment could decrease the soaking time 

by up to 4 h. The Peleg constant K1 decreased from 

10.810
-3

 to 0.9910
-3

 h %
-1

 with increasing tempera-

ture from 25 to 60
◦
C and constant K2 increased line-

arly from 6.7210
-3 

%
-1 

to 9.910
-3

 %
-1

with increas-

ing the temperature. The leaching loss and conduc-

tivity value also increased significantly when the 

soaking temperature increased. In soaking process, 

leaching loss changed from 1.66/100 g to 12.27/100 g 

and conductivity changed from 367 to 1867 μS/cm as 

soaking temperature increased from 25 to 60
◦
C. 
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I. INTRODUCTION 

Chickpea (Cicer arietinum) is one of the most important 

legume crops in Iran, Indian, Australia, Turkey and oth-

er countries. Soaking is an integral part of a number of 

treatments, such as cooking, canning, germination, and 

fermentation. Soaking is a slow process controlled by 

the diffusion of water in the grain (Kashaninejad et al., 

2007). The rate of water absorption has significance in 

the formulation of foods. It consists of hydration of the 

seeds in water, usually till they reach maximum weight, 

with or without discarding of the soaking medium, and 

obtained results depend on factors such as legume ge-

nus, species and variety, process duration, temperature, 

pH, salinity of the soaking media, and also the storage 

conditions undergone before processing. The absorption 

of moisture into the grain during soaking is influenced 

by the water temperature among other factors. The ef-

fect of soaking temperature on the hydration rate of leg-

umes is pronounced and well documented (Hung et al., 

1993; Singh and Kulshrestha, 1987; Sopade and 

Obekpa, 1990). 

Warm-water soaking is a common method to shorten 

the soaking time. Increasing temperature increases hy-

dration rate but the long times required for legumes 

soaking process is one of the drawbacks of food indus-

try. One of the constant challenges that encounter food 

scientists is the development of new food processing 

technologies and new food products with specific func-

tionalities. Ultrasound technology has a wide range of 

current and future applications in the food industry. Ul-

trasonic is a rapidly growing field of research and de-

velopment in the food industry. This study has investi-

gated the use of ultrasound as a pre-treatment prior to 

chickpea soaking. This process involves the immersion 

of the chickpeas in water to which ultrasound is applied. 

The advantage of ultrasound is that the process can be 

carried out at ambient temperature and no heating is re-

quired, reducing the probability of food degradation 

(Mason, 1998). The influence of time of ultrasound ir-

radiation on the chickpea water diffusivity was exam-

ined. The ultrasonic pre-treatment was used successfully 

to decrease soaking time. The application of ultrasound 

in this study is important because it has effect on cell 

wall and texture and it can decrease the water absorp-

tion time of chickpea during soaking. Also, ultrasonic 

reduces treatment time and expenditures. 

Mathematical modeling of hydration processes is 

known to be important for the design and optimization 

of food process operations (Turhan et al., 2002, Sopade 

et al., 2007).  The Peleg's equation is a popular empiri-

cal non-exponential model and some of its parameters 

are of immense practical significance in hydration kinet-

ics applied to weight gain during rehydration (Peleg, 

1988, Singh and Kulshrestha, 1987, Turhan et al., 2002, 

Sopade et al., 2007). Peleg (1988) proposed a two-

parameter sorption equation and tested its prediction ac-

curacy during water absorption of food products. The 

original form of the Peleg model is as in Eq. (1), which 

can be rearranged to yield Eq. (2): 

tKK

t
MM t

21

0


      (1) 

tKK
MM

t

t

21

0




      (2) 

It follows that the absorption rate at the beginning of 

soaking process is expressed subsequently as showing 

that K1 is linked to water absorption rate (Peleg 1988). 
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