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Fig 1- Drying time of ground chickpea sprouts at different dryers.
Means with different superscripts differ significantly (P<0.05).
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Fig 2- Moisture loss rate of ground chickpea sprouts during drying at different dryers.
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Fig 3- Variations of the natural logarithm of moisture ratio (Ln (MR)) values versus drying time of
ground chickpea sprouts at different dryers.
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Fig 4- Effective moisture diffusivity values (Detr) of ground chickpea sprouts at different dryers.
Means with different superscripts differ significantly (P<0.05).
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Table 1- The statistical parameters obtained in order to verify the fit of each mathematical model to
the observed data during drying of ground chickpea sprouts (hot-air drying data)

Model Model name Model equation Model SSE r RMSE
number constants
Wang and 2 a=-0.0402

1 Singh MR =1+at+bt b=0.0004 00483 0.9802  0.0609
Henderson and _ _ a=1.0080

2 Pabis MR = aexp(—kt) k00616 00051 09979  0.0198
Approximation a=-0.0293

3 PProXIM: MR = aexp(—kt) + (L1—a)exp(—kbt)  k=0.7070  0.0049 0.9980 0.0202
of diffusion b=0.0889

4 Page MR =exp(—kt") Ezggfgg 0.0051 0.9979  0.0199

5 Newton MR = exp(—kt) k=0.0612  0.0052 0.9979  0.0193
a=0.9965
- n k=0446

6 Midilli MR = aexp(—kt") + bt =1 17g0 00008 0.9997  0.0084
b=0.0006
2a=0.9954

7 Logarithmic MR = aexp(—kt) +c k=0.0661  0.0033 0.9986 0.0167
¢=-0.0219
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Table 2- The constants and coefficients of the Midilli model

Dryer type a k n b SSE r RMSE
Hot-air 0.9942 0.0355 1.1840 0.0006 0.0018 0.9993 0.0119
Infrared 0.9980 0.0268 1.6750 0.0004 0.0005 0.9997 0.0133
Microwave 0.9932 -0.0004 0.7920 -0.0084 0.0143 0.9972 0.0210
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5- Root mean square error (RMSE)
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3- Sum of squared error (SSE)
4- Correlation coefficient (r)
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Fig 5- Comparison of fitted data by Midilli model with experimental results (microwave drying data).
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The sprouting process includes changes in nutritional, biochemical, and
sensory characteristics that improve chickpea quality and increase its
digestibility. Various products such as Falafel are made from ground and
dried chickpea sprouts. Therefore, in this research, the use of hot air
(70°C), infrared (250 W), and microwave (220 W) methods for drying
ground chickpea sprouts was investigated and modeled. The drying time
of the samples in the infrared dryer was shorter than the other two dryers.
The average drying time of the samples in the hot air, infrared and
microwave dryers was 63.3, 26.7, and 156.7 min, respectively. In this
research, the effective moisture diffusivity coefficient of ground
chickpea sprouts in hot air, infrared and microwave dryers was
determined to be 4.99x10° m??, 17.95x10° m?s?, and 1.59x10° m?s?,
respectively. To study the drying kinetics of ground chickpea sprouts,
Wang and Singh, Henderson and Pabis, Approximation of diffusion,
Page, Newton, Midilli, and Logarithmic mathematical models were
fitted to the experimental data. Finally, when modeling the drying
process of this product, Midilli's mathematical model with four
parameters was chosen as the best model due to its minimal error.
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