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Abstract

Iran is the second largest producer of apricots in the world and study of drying methods of this fruit is necessary to reduce
the corruptibility. In this study, the effects of ultrasonic pretreatment and thickness of apricot slices on drying kinetics in
a hot air dryer were investigated. The effect of ultrasonic pretreatment at three levels of 10, 20 and 30 min and thickness
at three levels of 3, 5 and 10 mm on drying time, modeling, effective moisture diffusivity and color changes during apricot
drying process were studied. The results indicated that increasing the duration of pretreatment and decreasing the sample
thickness increase the drying rate and decrease its duration. In the treated samples, the highest drying time with 300 min
was for 10 mm thickness-control samples and the shortest time with 40 min was for 3 mm slices under 30 min ultrasonic
pretreatment. Midilli model had the best fitting with the experimental data. 30 min ultrasonic pretreatment for 10 mm
thickness samples and the control sample with 3 mm thickness, with 2.62x107 and 2.99 x 10 m?/s had respectively the

highest and lowest effective moisture coefficient. Ultrasonic wave did not affect the color of the samples but the color

change index (AE) for the control samples was occurred due to the chemical reactions such as Millard reaction between
sugars and proteins and the formation of Melanoidins.
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Table 1. Mathematical models applied to the drying curves
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Table 2. The results of analysis of variance for the effect of
pretreatment and thickness on the drying time of apricot

slices
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Fig 1. Drying curves of apricot leaves in different
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Fig 2. Drying rate curves of apricot leaves in different
ultrasound pretreatments
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Table 3. Statistical values of drying model analysis

Jx T:;(::::SS Tret)r::;ent e sl o oo RMSE X R?
Model (cm) (min) Model constants and coefficients
u30 k=0.0143, n=1.4411 0.0387 0.0025 99.29
u20 k=0.0118, n=1.4031 0.0350 0.0018 99.31
03 ul10 k=0.0079, n=1.3853 0.0352 0.0016 99.15
Control(0) k=0.0089, n=1.3064 0.0214 0.0006 99.65
u30 k=0.0092, n=1.3121 0.0294 0.0011 99.35
Page 05 u20 k=0.0094,  n=1.2832 0.0207 0.0005 99.67
u10 k=0.0074, n=1.2791 0.0272 0.0009 99.42
Control k=0.0044, n=1.3973 0.0114 0.0002 99.89
u30 k=0.0035,  n=1.4400 0.0120 0.0002 99.88
1 u20 k=0.0029, n=1.4681 0.0134 0.0002 99.85
u10 k=0.0028, n=1.4274 0.0063 4.4x10° 99.96
Control k=0.0067, n=1.1815 0.0221 0.0005 99.49
u30 k=0.0260, a=1.5510, c=-0.5497 0.0036 3.2x10° 99.99
u20 k=0.0216, a=1.5172, c=-0.5138 0.0098 0.0002 99.96
03 u10 k=0.0155, a=1.5199, c=-0.5192 0.0064 6.5x10° 99.98
Control(0) k=0.0187, a=1.2468, c=-0.2371 0.0130 0.0002 99.89
u30 k=0.0169, a=1.3513, c=-0.3478 0.0089 0.0001 99.95
Logaritmic 05 u20 k=0.0188, a=1.2323, c=-0.2205 0.0163 0.0004 99.82
u10 k=0.0163, a=1.2513, c=-0.2254 0.0208 0.0006 99.70
Control(0) k=0.0177,  a=1.1642, c=-0.1180 0.0296 0.0011 99.33
u30 k=0.0169, a=1.1719, c=-0.1200 0.0326 0.0013 99.18
1 u20 k=0.0161, a=1.1855, c=-0.1250 0.0378 0.0017 98.91
u10 k=-0.6110, a=1.2269, c=-1.2071 0.0260 0.0008 99.41
Control k=0.0149, a=1.1176, c=-0.0329 0.0309 0.0010 99.05
u30 k=0.0298 , a=1.0000 , b= -0.0052 , n=1.0759 0.0005 1.0x10°® 100.00
u20 k=0.0234 , a=1.0009 , b= -0.0038 , n=1.0863 0.0099 0.0003 99.97
03 u10 k=0.0177, a=0.9985 , b=-0.0030 , n=1.0552 0.0075 0.0001 99.97
Control k=0.0138, a=0.9969 , b=-0.0010 , n=1.1478 0.0095 0.0001 99.95
u30 k=0.0160 , a=1.0030 , b=-0.0030 , n=1.0276 0.0094 0.0001 99.95
Midil 05 u20 k=0.0139 , a=0.9998 , b=-0.0009 , n=1.1418 0.0139 0.0003 99.89
u10 k=0.0075 , a=0.9962 , b=-0.0005 , n=1.2695 0.0087 0.0001 99.95
Control(0) k=0.0048 , a=0.9921, b=-0.0001, n=1.3639 0.0091 0.0001 99.94
u30 k=0.0037 , a=0.9885, b=-0.0001, n=1.4110 0.0091 0.0001 99.94
1 u20 k=0.0025 , a=0.9839, b=-0.0001 , n=1.4893 0.0105 0.0001 99.92
u10 k=0.0027 , a=0.9904 , b= -0.00001 , n=1.4377 0.0059 4.2x10% 99.97
Control(0) k=0.0028 , a=1.0032, b= 0.00003 , n=1.3835 0.0081 7.6x10% 99.94
u30 a=0.9983, b=-0.0378, ¢=0.0003 0.0048 5.7x10° 99.99
u20 a=0.9989, b=-0.0305, c¢=0.0002 0.0114 0.0003 99.95
03 u10 a=0.9954, b=-0.0219, ¢=0.0001 0.0054 4.6x10° 99.98
Control a=0.9964, b=-0.0202, c¢=0.0001 0.0103 0.0002 99.93
u30 a=0.9935, b=-0.0205, c¢=0.0001 0.0123 0.0002 99.90
. u20 a=0.9972, b=-0.0199, c¢=0.0001 0.0176 0.0004 99.79
Parabolic 0.5
u10 a=1.0118, b=-0.0176, c¢=0.00008 0.0132 0.0002 99.88
Control a=1.0123, b=-0.0157, c¢=0.00006 0.0155 0.0003 99.82
u30 a=1.0171, b=-0.0151, ¢=0.00006 0.0155 0.0003 99.82
n u20 a=1.0265, b=-0.0146, ¢=0.00005 0.0183 0.0004 99.74
U10 a=1.0002, b=-0.0119, ¢=0.00003 0.0309 0.0011 99.17

Control(0) a=0.9573, b=-0.0091, c¢=0.00002 0.0516 0.0029 97.35
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