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2. Artificial Neural Network (ANN)
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5. Bias

6. Neurosolution software (Excel software release 6.0),
NeuroDimension, Inc., USA

7. Sigmoid functions

8. Hyperbolic tangent function

9. Levenberg—Marquardt (LM)

10. Topology

11. Correlation coefficient (r)
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1. Bellanzo BFP-1540 Juicer, China

2. Infrared Heat Lamp (NIR), Noor Lamp Company, Iran.
3. Digital balance, LutronGM-300p (Taiwan)

4. Weight Reduction
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Fig 1 Schematic of drying process modeling of apricot using artificial neural network
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Table 1 Optimal values of artificial neural network parameters

Testing Validating Training T}lllizgzlrlnll;el;ff aF([:‘t}ifsz tioofn Learning Nlﬁrir(;zz;()f
data % data % data % y . rule
neurons function layers
. . Levenberg—
0, 0, 0,
50% 20% 30% 7 Sigmoid Marquardt 1

Table 2 The error values in prediction of testing data by optimal artificial neural network with 7
neurons in hidden layer

Weight loss (%) Error
220.957 Mean squared error
0.107 Normalized Mean squared error
8.287 Mean absolute error
0.974 Correlation coefficient (r)
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Fig 6 Experimental drying time data versus
predicted values for dried apricot slices during
drying by IR system
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Table 3 The weight and bias values of optimized neural network (3-7-1).

Hidden Bias Input neurons Output neurons
neurons Coating type IR power (W)  Distance (cm) Drying time
1 -3.4293 0.4301 -4.9848 3.8025 4.9623
2 0.3362 0.1188 1.0095 -0.8829 0.1763
3 0.9964 -0.4255 -0.4061 0.1117 1.3974
4 1.0668 -0.6326 1.7258 -1.5107 -2.4786
5 -2.1724 -1.3614 4.7963 -3.2930 -2.5781
6 1.1927 -0.8253 -1.4680 0.5915 1.7311
7 -0.4706 0.0035 -2.4398 2.3442 -2.5311
Bias 0.3595
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Coating of fruits with edible gums increases the appearance quality, improves the
color and reduces their shrinkage at the end of the drying process. In this study,
Xanthan and Balangu gums were used to coating of apricot slices during drying in
the infrared system and the drying kinetics of the samples were modeled. In this
study, apricots were divided into three groups: control (without coating), coated
with xanthan gum and coated with balangu seed gum, and then the effect of
infrared lamp power (150, 250 and 375 W) and distance of samples from lamps
(5, 7.5 and 10 cm) on the drying time of the samples were investigated. The
concentration of used gum was 0.6% (w/w) and the thickness of apricot slices was
0.5 cm. The results of drying the apricot samples by infrared method showed that
with increase in lamps power and decrease in samples distance from the heat
source, the drying time decreases. Coating pretreatment increased the drying time
of apricots and the drying time of samples coated with balangu seed gum was
longer. The average drying time of the control samples, coated with xanthan and
balangu gum was 73.11 min, 81.04 min and 83.74 min, respectively. This process
was modeled by an artificial neural network with 3 inputs (type of coating,
radiation lamp power and lamp distance) and 1 output (drying time). The results
of artificial neural network modeling showed that the network with 7 neurons in a
hidden layer and using the sigmoid activation function can predict the drying time
of coated apricots using an infrared dryer (r1=0.974).
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