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ABSTRACT >

pistachio (Fandoghi variety)drying kinetics was performed at 105 °C with ultrasound pre-treatment at 10,
20, 40 and 60 minutes, and soaking in distilled water for 10, 20, 40 and 60 minutes. The effective diffusivity
coefficient of moisture was ealetlated using the Fick’s second law. The drying process was modeled by
mathematical equations\Theéxresults showed that by increasing the pre-treatment time, the time required for
drying, drying rate andyeffective diffusivity coefficient increased and with increasing the pre-treatment in
distilled water time was reduced. The best models for pre-treatment ultrasound samples for 60 minutes
Respectively MidLIhPage and Parabolic, coefficient of determination (R?), 0.99645, 0.99493 and 0.99415, root
mean square 8kdr (RMSE), 0.03260, 0.03016 and 0.03615 and reduced chi-square (y?), 0.0024793, 0.0012733
and 0.0022874.

Keywords: Pistachio, Drying, Ultrasound, Soaking time, Diffusivity Coefficient.
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Table 1. Mathematical models applied to the drying curves.

model name model Reference
Lewis MR =exp(-kt) Roberts et al. (2008)
Page MR = exp(-kt") Ojediran and Raji (2010)
Henderson and Pabis MR = a exp(-kt) Erbay and Icier (2010)
Logarithmic MR = a exp(-kt) + ¢ Wang et al. (2007)
Midilli et al MR = a exp(-kt") + bt Al-Muhtasab et al. (2010) Y
Parabolic MR =a + bt + ct? Sharma and Prasad (2004) 9
Two-term MR = a exp(-kot) + b exp(-kat) Zielinska and Markowski (201?))
Two-term exponential MR = a exp(-kt) + (1 - a) exp(-kat) Sharaf-Eldeen et al /(1980)
Diffusion approximation MR = a exp(-kt) + (1 - a) exp(-kbt) Artnaseaw et al. (2010)\
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Table2. Statistical values of drying model analysis for drying of pistachio.

model Model constants and coefficients R? a RMSE
Lewis k=0.04292 0.95619 0.0076444 0.08035

k=0.00650 &
Page 156053 0.99493  0.0012733 \003016
) k=0.04508 > o
Henderson and Pabis 0.96102 0.0097955 0.08365
a=1.05877
k=0.02590 5
Logarithmic a=1.35115 0.98908  0:0042860 0.04949
¢=-0.32590 95
k=0.00794
. 2=0.99340 \
Midilli et al b-0.00072 099645 00024793 0.03260
n=1.48239 @ v
a=1.02494
Parabolic b=-0.03209 ® 0.99415  0.0022874 0.03615
¢=0.00025
a=1.53698 3
Two-term b=-0.51096 0.98946  0.0073588 0.05616
k0=0.02414 N5
k1=0.00414%
k=0,06724
a=2104514
k=0101472
Diffusion approximation N 3=17.64180 0.98912 0.0042703 0.04940

b=0.92791

Two-term exponential 0.99000 0.0025121 0.04236
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Fig3. Comparison of experimental and predicted moisture ratio values using Page, Midilli and Parabolic models
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