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Table 1. Mathematical models for prediction of drying process

Models Equations References

Lewis MR = exp(—kt) [a]
Henderson and Pabis MR = aexp(—kt) [VAl
Page MR = exp(—kt") [val
Logarithmic MR = aexp(—kt)+ ¢ [v-]
Two-term MR = aexp(—kyt) + bexp(—k,1) vl
Two-term exponential MR = aexp(—kt) + (1 — a) exp(—kat) [vy]
Wang and Singh MR =1+ at + bt? [vv]
Midilli ez al. MR = aexp(—kt") + bt (1]
Logistic MR = a/(1+ bexp(kt)) [\v]
Demir et al. MR = aexp(—kt)" +b [A]

1. Curve Expert
2. MyBioSource company, USA
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Moisture ratio
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Fig 1. Diagram of the moisture ratio versus time for drying different conditions of garlic
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Table 2. Comparing of mathematical models for prediction of garlic moisture ratio in microwave dryer with ultrasond

pretreatment
Models R? 7 RMSE
Newton (Lewis) 0.9950 0.0242 0.0633
Henderson and Pabis 0.9970 0.0142 0.0377
Page 0.9984 0.0069 0.0252
Logarithmic 0.9981 0.0083 0.0305
Two-term 0.9990 0.0041 0.0195
Two-term exponential 0.9959 0.0201 0.0519
Wang and Singh 0.9938 0.0264 0.0714
Midilli ez al. 0.9993 0.0022 0.0157
Logisti
ogistic 0.9996 0.0009 0.0113
Demir et al. 0.9962 0.0177

0.0449

1. Logistic
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Evaluation of some thermodynamic and physical properties of garlic different thickness
under drying by microwave method with ultrasonic pretreatment
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Abstract

Garlic has many medicinal properties in the food industry. In this study was investigated the effect of
ultrasonic pretreatment (10, 20 and 30 min) on some thermodynamic and physical properties of dried
garlic at thicknesses (2, 4 and 6 mm) using microwave at different power (100, 200 and 300 W). 10
mathematical models were used to describe the moisture ratio during garlic drying. The obtained
results from this investigation showed that specific energy consumption (SEC) decreased
significantely (P<0.05) with increasing ultrasonic time, microwave power as well as with decreasing
the thickness of samples. Fitting the mathematical models to the moisture ratios with the experimental
data showed that the Logistic model can satisfactorily satisfy the drying curve of the samples in a
microwave dryer with ultrasonic pretreatment with high correlation coefficient (R?> = 0.9996),
minimum root mean square error (RMSE = 0.0113), and chi-square (2 = 0.0009) to describe.
Effective moisture diffusion coefficient of the dried samples was found to be 8.04x10™* to 1.64x107
m?/ s. The highest and lowest SEC was 340 and 35.87 kWh/kg, respectively. The results showed that
increasing the microwave power, ultrasonic time, and decreasing thickness of the samples reduced
significantely (P<0.05) the shrinkage. By decreasing the microwave power and thickness of the
samples as well as increasing the ultrausonic time, reduced significantely (P<0.05) the color value.

Keywords: Specific energy consumption; Shrinkage; Garlic; Ultrosonic; Microwave
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