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Table 1 Results of analysis of variance for drying time parameters of cornelian cherry.

Sources of changes Degrees of freedom Sum of squares Mean square P
Power 2 2141.6 1070.8 0.002
Temperature 2 908.7 454.4 0.042
Power x Temperature 4 60.6 15.1 0.971
Error 18 2150.0 1194
Total 26 5261.0

Naturallogarithm of moisture ratio (Ln (MR))
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Fig 2 Variations of the natural logarithm of
moisture ratio (Ln (MR)) values versus drying time
of cornelian cherry at different sonication power
(temperature=40°C).
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Fig 1 Average of cornelian cherry drying time at
different ultrasound pretreatment conditions.
Means with different superscripts differ
significantly (P<0.05).
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1. Sum of squares due to error (SSE)
2. Root mean square error (RMSE)

Naturallogarithm of moisture ratio (Ln (MR))
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Fig 3 Variations of the natural logarithm of
moisture ratio (Ln (MR)) values versus drying time
of cornelian cherry at different temperature
(sonication power=75W).
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Fig 4 Effective moisture diffusivity values (D) of
cornelian cherry at different ultrasound
pretreatment conditions.
Means with different superscripts differ
significantly (P<0.05).
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Table 2 The statistical parameters obtained in order to verify the fit of each mathematical model to
the observed data during the cornelian cherry drying (sonication power=150W and
temperature=20°C)

Model =1 del name Model equation Model SSE r RMSE
number constants
1 Wg‘ifg‘;‘lnd MR=1+at+bt 1?:0(.)6%%)31 0.018 0.998 0.016
2 Hend;;;‘i’: and MR=aexptki) E;(l):(l)‘;z 0.138 0990  0.043
Approximation a=15.84
3 Pproxims MR = aexp(—kt)+(1—a)exp(—kbt)  k=0.064  0.021 0.998 0.017
of diffusion .
b=0.947
. k=0.007
4 Page MR = exp(—kt") n—ldja 0012 0999 0.012
5 Newton MR = exp(—kt) k=0.032 0279 0.980 0.060
a=0.119
6 Midilli MR = aexp(~kt")+bt k=214 505 0984 0055
n=-0.036
b=-0.011
a=1.302
7 Logarithmic MR = aexp(—kt)+c¢ k=0.023 0015 0998 0.014
c=-0.233
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Table 3- The constants and coefficients of the accepted model (Page)

Sonication power (W) Temperature (°C)

n SSE r RMSE

0 20
0 40
0 60
75 20
75 40
75 60
150 20
150 40
10 60

0.0094 1.3937 0.0114 0.999 0.0115
0.0120 1.2710 0.0158 0.999 0.0125
0.0105 1.3130 0.0073 0.999 0.0093
0.0070 1.3927 0.0110 0.999 0.0110
0.0137 1.3103 0.0227 0.998 0.0174
0.0077 1.4533 0.0165 0.999 0.0160
0.0064 1.4827 0.0190 0.999 0.0164
0.0095 1.4190 0.0110 0.999 0.0138
0.0142 1.3653 0.0148 0.998 0.0172
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ABSTRACT

ARTICLE INFO

In this research, the effect of ultrasound treatment at different powers and
temperatures on the drying process of cornelian cherry by infrared dryer
was investigated and modeled. The effect of the applied power by the
ultrasonic device at three levels of 0, 75 and 150 W and the effect of the
ultrasonic treatment temperature at three levels of 20, 40 and 60 °C on the
mass transfer rate and the effective moisture diffusivity coefficient during
the drying process of cornelian cherry were investigated. The results of
this research showed that ultrasonic pretreatment before drying cornelian
cherry by the infrared dryer, by creating microscopic channels on the
product surface due to the cavitation phenomenon, makes it easier for
moisture to exit from the product and thus reduces the drying time. By
increasing the ultrasonic power from 0 to 150 W, the average drying time
of cornelian cherry decreased from 73.2 minutes to 51.4 minutes. By
increasing the treatment temperature from 20 to 60 °C, the average drying
time of cornelian cherry decreased from 69.7 minutes to 55.7 minutes.
The effect of power and time of ultrasound treatment on the effective
moisture diffusivity coefficient changes of cornelian cherry was
investigated and the results showed that with the increase in the power
and temperature of the ultrasonic device, the values of this coefficient
increase. By increasing the sonication power from 0 to 150 W, it was
observed that the effective moisture diffusivity coefficient increased from
6.63x10° m?s™ to 10.11x10° m?s”. The average effective moisture
diffusivity coefficient of cornelian cherry treated at temperatures of 20, 40
and 60 °C were 7.26x10” m’s”, 8.10x10” m’s”, and 9.45x10” m’s",
respectively. In order to investigate the drying kinetics of cornelian
cherry, mathematical models were fitted to the experimental data. In
modeling of cornelian cherry drying process, the Page's mathematical
model with two parameters (k and n) was chosen as the best model due to
the minimum error.
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