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Table 1 Mathematical models for prediction of drying process

Models Equations References
Newton (Lewis) MR = exp(—kt) [31]
Henderson and Pabis MR = aexp(—kt) [28]
Page MR =exp(—kt") [20]
Logarithmic MR = aexp(—kt)+c [62]
Approximation of diffusion MR = aexp(—kt) + (1 - a) exp(—kbt) [63]
Midilli et al. MR = aexp(—kt") + bt [30]
Logistic MR = a/(1+ bexp(kt)) [64]
Demir et al. MR =aexp(—kt)" +b [32]
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Fig. 1. Drying curves of blackberry under different pre-treatment in air temperature 50 °C
(The same letter shows that the mean amount had no significant difference (p<0.05) based on Duncan’s test)
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Fig. 1. Drying curves of blackberry under different pre-treatment in air temperature 50 °C
(The same letter shows that the mean amount had no significant difference (p<0.05) based on Duncan’s test)
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Fig. 2. Drying curves of blackberry under different pre-treatment in air temperature 60 °C
(The same letter shows that the mean amount had no significant difference (p<0.05) based on Duncan’s test)
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Fig. 2. Drying curves of blackberry under different pre-treatment in air temperature 60 °C
(The same letter shows that the mean amount had no significant difference (p<0.05) based on Duncan’s test)
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Fig. 3. Drying curves of blackberry under different pre-treatment in air temperature 70 °C
(The same letter shows that the mean amount had no significant difference (p<0.05) based on Duncan’s test)
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(The same letter shows that the mean amount had no significant difference (p<0.05) based on Duncan’s test)
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Table 2 The statistical comparison for prediction of drying kinetice of blackberry

Models Pretreatment R? RMSE x’
Control 0.9968 0.01551 0.00088
) Blanching 0.9955 0.01671 0.00250

Newton (Lewis) .
Microwave 0.9969 0.01540 0.00082
Ultrasound 0.9952 0.01711 0.00272
Acid Ascorbic 0.9949 0.01729 0.00283
Henderson and Pabis Control 0.9979 0.01404 0.00092
Blanching 0.9975 0.01472 0.00119
Microwave 0.9982 0.01375 0.00076
Ultrasound 0.9962 0.01609 0.00202
Acid Ascorbic 0.9957 0.01643 0.00239
Control 0.9986 0.01384 0.00069
Blanching 0.9979 0.01401 0.00084
Page Microwave 0.9985 0.01390 0.00078
Ultrasound 0.9969 0.01539 0.00144
Acid Ascorbic 0.9972 0.01501 0.00132
Control 0.9980 0.01392 0.00081
Blanching 0.9969 0.01541 0.00146
Logarithmic Microwave 0.9979 0.01399 0.00090
Ultrasound 0.9966 0.01569 0.00177
Acid Ascorbic 0.9964 0.01582 0.00189
Control 0.9941 0.01821 0.00330
Blanching 0.9935 0.01889 0.00387
Approximation of Microwave 0.9948 0.01742 0.00301
diffusion

Ultrasound 0.9933 0.02109 0.00404
Acid Ascorbic 0.9929 0.02122 0.00431
Control 0.9996 0.01259 0.00035
Blanching 0.9993 0.01281 0.00046
Midilli et al. Microwave 0.9998 0.01245 0.00029
Ultrasound 0.9994 0.01272 0.00042
Acid Ascorbic 0.9990 0.01314 0.00055
Control 0.9990 0.01312 0.00054
Blanching 0.9988 0.01337 0.00065
Logistic Microwave 0.9992 0.01289 0.00051
Ultrasound 0.9984 0.01394 0.00081
Acid Ascorbic 0.9977 0.01429 0.00096
Control 0.9959 0.01637 0.00239
Blanching 0.9961 0.01616 0.00209
Demir et al. Microwave 0.9953 0.01701 0.00262
Ultrasound 0.9940 0.01812 0.00322
Acid Ascorbic 0.9937 0.01859 0.00349
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Fig. 4. The amounts of effective moisture diffusivity coefficient using different pre-treatment
(The same letter over column shows that the mean amount had no significant difference (p<0.05) based on Duncan’s test)
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Abstract

In this research was investigated the impact of various pre-treatments on effective moisture diffusivity
coefficient (Desr), specific energy consumption (SEC), total color difference and shrinkage of blackberry
(Rubus spp) in convective — infrared dryer. Experiments were done at three temperature leveles 50, 60, 70
°C with four different pretreatments, including of blanching thermal pretreatment at 70, 80, 90 °C, pulsed
pretreatment with microwaves power 90, 180, 360 W, chemical with Ascorbic acid solution at
concentration of 1% and mechanical pretreatment with ultrasound in times of 15, 30, 45 min. Results
shown that the highest and lowest of Desr value (1.43x10® m?/s) and SECamount (55.52 kWh/kg) was
obtained using microwave pretreatment under 360 W power and 70 °C drying temperature, respectively.
Also, the minimum and maximum extent of Deg (4.24x10° m?/s) and SEC(239.89 kWh/kg) were in
controlled sample and drying temperature of 50 °C, respectively. The highest amount of color difference
(30.28) and shrinkage (55.62%) were seen in controlled sample. The lowest value of color difference
(7.01) and shrinkage (19.23%) was obtained in microwave pretreatment with power of 360 W and drying
temperature of 70 °C. So, the value of SEC (76.86%), color difference (76.85%) and shrinkage (65.43%)
of samples reduced significantly (p<0.05) using various pretreatments, respectively.

Keywords: Specific energy consumption; Blanching; Blackberry (Rubus spp); Ultrasound;
Microwave.
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