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Figure 1. Schematic of drying process modeling of peach slices using artificial neural network
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Table 1- Optimal values of artificial neural network parameters

Number of . Type of The number of . I .

. Learning A . Training Validating  Testing
hidden rule activation hidden layer data % data % data %
layers function neurons

1 Levenberg—  Hyperbolic 7 20% 20% 60%
Marquardt tangent
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Table 2- The error values in prediction of testing data by optimal artificial neural network with 7 neurons in
hidden layer

Error

Weight loss (%)

Mean squared error
Normalized Mean squared error
Mean absolute error
Correlation coefficient (r)

0.3123
0.0004
0.4065
0.999
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Figure 4-Mean square error values as a function of the learning iterations number during training and
validation by neural network

100
90
80
70
60
50
40
30
20
10
0

Predicted values

0 20 40 60 80 100
Experimental data
gy ola (LA sy cugbo y (s gias ouddi Ay pallie il pa ja GauS SR by ARl T slacals -0 Jsd

oadiouly

Figure 5. Experimental drying time data versus predicted values of moisture content of coated peach slices
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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 Radiation time Coating type IR power (W) Moisture content
1 -6.34017 -4.7113 -0.0600 0.1541 31.17243
2 -0.44445 -0.0086 1.0374 -1.0503 7.116917
3 -2.29597 1.4633 -0.5877 0.7569 -12.6981
4 4.5349 -0.3949 -2.2922 0.3589 21.19183
5 1.216673 2.4129 -0.4223 -0.9341 -0.18001
6 0.670528 0.9836 0.3940 -0.0474 -1.07886
7 -0.38733 0.0684 1.1634 -1.1879 -6.04204
Bias -2.0927
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Introduction: One of the ways to reduce the drying time is to supply heat by infrared radiation.
Infrared technique could be used as a substitution to the current drying techniques for manufacture a
high quality dried hydrocolloids. Infrared technique has many advantages such as: high heat transfer
rate, uniform heating, low processing time, high performance (80-90%), lower energy utilization,
lower energy costs, and improving final products quality (Salehi 2020b). Edible coating applied to
food slices prior to drying is a technology that can improve the nutritional and sensory qualities of
dehydrated products. The edible coatings have been widely studied aiming to increase shelf life of
minimally processed products and reduce the solids uptake during osmotic dehydration.
Polysaccharide edible coatings present low water vapor barrier; however, they present good gas
barrier properties, such as oxygen barrier, and could be used to minimize oxidative reactions in food
during drying, pointing out the potential of using edible coatings prior to convective drying, since it
could reduce undesirable changes due to large time of exposure of the food to oxygen (Fakhouri et
al. 2007; Garcia et al. 2014; Salehi 2021; Satorabi et al. 2021). The performance of artificial neural
networks (ANN) as an analytical alternative to conventional modeling techniques was reported by
some researcher. They reported that this approach is able to estimated drying kinetics of various
fruits and vegetables with high precision. It has been shown that nonlinear approaches based on
ANN are far better in generalization and estimation in comparison to empirical models
(Bahramparvar et al. 2014; Zhang et al. 2014; Salehi 2020a). In this study, basil seed and xanthan
gums were used to coating of peach slices during drying in the infrared system and the drying
Kinetics of the samples were investigated.

Material and methods: Slices of peach (5 mm thick) were prepared with the aid of a cutter and a
steel-made cutting tool, which was cylindrical in shape and pointed on one of the sides. Basil seeds
was physically cleaned and all foreign stuffs were removed. Then, the pure basil seeds were
immersed in water for 20 min at a seed/water relation of 1:20 at 25°C. In the next step, the gum was
separated from the inflated seeds by passing the seeds through an extractor (Bellanzo BFP-1540
Juicer, China) with a rotating disc which scratches the mucilage layer on the seed surface. The
initial moisture content (MC) of the basil seed gum was 99.4% (wet basis). Xanthan and basil seed
gums were used to coat the fresh peach slices. A 0.6% (w/w) xanthan and basil seed gums solution
were prepared at 25°C and then peach slices were immersed for 1 min in an aqueous solution. The
coated peach slices were dried in an infrared dryer (infrared radiation lamp (NIR), Noor Lamp
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Company, Iran). The influence of infrared radiation power (at three levels 150, 250 and 375 W),
and time (min) on drying kinetics of peach slices was examined. The weight changes of peach slices
were measured by using Lutron GM-300p digital balance (Taiwan, the sensitivity of £0.01 gr). All
measurements were done in triplicate. In this study, the Neurosolution software (release 5,
NeuroDimension, Inc., USA) was employed for making the ANN model. The experimental data
order was first randomized and then total data were randomly separated into 3 partitions: training
(20%), validating (20%), and testing data (60%). The testing data were used for prediction of the
trained network performance on unseen data. In the hidden layers and output layer a hyperbolic
tangent activation function was used. The Levenberg—Marquardt (LM) optimization method was
applied to network training. Also, a sensitivity analysis was done to supply the measure of relative
significance between the inputs of the ANN model and to show how the model output changed in
response to input changes.

Results and discussion: Fruits and vegetables drying is a commonly used process for improving
product safety as it greatly decreases the microbial activity and enzymatic changes during the
storage period, hence, increasing the shelf life of the product. In this study, the effect of coating
variables (control, basil and xanthan) and infrared lamp power (150, 250 and 375 W) on drying time
and moisture content of samples in three replications were investigated. The concentration of used
gum was 0.6% (w/w), the thickness of peach slices was 0.5 cm, and the distance of samples from
lamp were 10 cm. The results of peach samples drying by infrared method showed that with
increase in lamps power the drying time decreases. Coating pretreatment increased the drying time
of peaches and the drying time of samples coated with basil seed gum was longer. The average
drying time of the control samples, coated with basil and xanthan gums was 52.78 min, 76.22 min
and 62.00 min, respectively. This process was modeled by an artificial neural network with 3 inputs
(radiation time, type of coating and radiation lamp power) and 1 output (moisture content). The
results of artificial neural network modeling showed that the network with 7 neurons in a hidden
layer and using the Hyperbolic tangent activation function can predict the moisture content of
coated peach during drying using infrared dryer (r=0.999). Also, the values of mean squared error
(MSE), normalized mean squared error (NMSE) and mean absolute error (MAE) for optimum
network were 0.3123, 0.0004 and 0.4065, respectively.

Conclusion: Polysaccharide-based edible coating can be useful as a pretreatment for drying, since
they prevent the oxidation of nutritional compounds, thereby improving the quality of the dried
product. In this study, the effects of polysaccharide coating (xanthan and basil seed gums) on the
drying kinetics of peach slices were investigated. In addition, artificial neural network model was
used for prediction of moisture content of coated peach slices in an infrared dryer. With increasing
infrared intensity, due to the increase in peach slices temperature and increasing evaporation rate
and the decrease in drying time, the specific energy for drying of peach slices decreases. The results
of this study indicated that ANN approach could give good estimation of moisture content of coated
peach slices by xanthan and basil seed gums during infrared drying.
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