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2- Artificial Neural Network (ANN)
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4- Neurosolution software (Excel software release 5.0),
NeuroDimension, Inc., USA
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Figure 1- Effect of sonication power and durations on the apparent viscosity of xanthan gum
(concentration=0.15%)
Different letters above the columns indicate a significant differences (p<0.05)
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Figure 2- Effect of sonication durations on the apparent viscosity of different concentrations of xanthan gum
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Different letters above the columns indicate a significant differences (p<0.05)
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10- Minimum absolute error
11- Maximum absolute error
12- Correlation coefficient (r)
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7- Mean squared error (MSE)

8- Normalized Mean squared error (NMSE)
9- Mean absolute error (MAE)
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Table 1- The error values in prediction of apparent

viscosity, consistency coefficient, and flow behavior
index of different concentrations of xanthan gum
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Figure 3- Mean square error versus generation during training of network
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Figure 4- Experimental data vs predicted values of apparent viscosity, consistency coefficient, and flow
behavior index of different concentrations of xanthan gum
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Table 2- Weight values and bias of the optimal network

Input neurons

Output neurons

Hidden . . Apparent  Consistency Flow
neurons Bias Power (W) U_Itrasou_nd Concentration viscosity coefficient behavior
time (min) (%) o i
(mPa.s) (mPa.s") index
1 1.1923 -0.4902 -0.4739 0.5210 -0.0363 0.6134 -0.5375
2 0.7321 1.3188 -0.2686 0.5462 -1.3554 -0.7177 0.3747
3 0.6648 0.8298 -0.4303 -0.0068 0.5840 -0.5938 -0.8181
4 -0.6641 0.6159 0.3397 -0.5484 -0.7956 -1.3767 -0.2871
5 2.1337 0.3350 1.2036 -1.8546 0.3598 -0.1854 0.2876
Bias -0.3314 -0.5098 0.6223
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Figure 5- Sensitivity analysis results for prediction of apparent viscosity, consistency coefficient, and flow

behavior index of different concentrations of xanthan gum
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ARTICLE INFO ABSTRACT

Article History: The use of ultrasonic waves to change the structure of the gums leads to the

_ modification and improvement of their functional characteristics and
Received:2023/8/19

Accepted: 2023/10/19 rheological properties. In this research, the effects of ultrasonic intensity and
treatment time on apparent viscosity, consistency coefficient, and flow
Keywords: behavior index of different concentrations of xanthan gum were investigated
and modeled. Genetic algorithm-artificial neural network method with three
Apparent viscosity, inputs (ultrasonic power, treatment time and gum concentration) and three

Seetr\;\‘/a;iri algorithm-artificial - neural  otnts (viscosity, consistency coefficient, and flow behavior index) was used

Hyperbolic tangent to model the process. The apparent viscosities of the xanthan gum control
Sensitivity analysis. sample (untreated) at concentrations of 0.1, 0.15, and 0.2% were 21.0, 39.9, and

66.5 mPa.s, respectively. The results of this research showed that gum viscosity
decreased with increasing intensity and duration of ultrasound application.
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Ultrasonic treatment for 20 min significantly reduced the apparent viscosity of
xanthan gum from 39.9 to 23.2 mPa.s (p< 0.05). The genetic algorithm-artificial

*Corresponding Author E-Mail: neural network modeling results showed that the network with 3-5-3 structure
F.Salehi@Basu.ac.ir in a hidden layer and using the hyperbolic tangent activation function can

predict the rheological parameters of xanthan gum with high correlation
coefficient and low error value. Values of mean squared error (MSE),
normalized mean squared error (NMSE), mean absolute error (MAE), and
correlation coefficient (r) to predict the apparent viscosity of xanthan gum were
73.17, 0.20, 6.48, and 0.90, respectively. Based on the results of the sensitivity
analysis test, ultrasonic treatment intensity was the most effective factor in
changing the apparent viscosity, consistency coefficient, and flow behavior
index of xanthan gum.
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