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Modeling of Calcium Ascorbate Effect on Button Mushroom Characteristics During
Postharvest Using Genetic Algorithm-artificial Neural Network
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9. Artificial Neural Network (ANN)
10. Salehi

11. Genetic Algorithm (GA)
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5. Total soluble solids (TSS)
6. Tomas-Barberan

7. Singleton

8. Folin-Ciocalteu reagent
9. Varian
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3. Mutation
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9. Neurosolution Software (Excel Software Release
6.0), Neuro Dimension, Inc., USA

10. Sigmoid Functions

11. Hyperbolic Tangent Function

12. Mean Squared Error (MSE)

13. Normalized Mean Squared Error (NMSE)

14. Mean Absolute Error (MAE)

15. Correlation Coefficient (r)

16. Levenberg-Marquardt (LM)

17. Topology
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Fig. 1: Schematic image of optimization by genetic algorithm-artificial neural network
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Table 1: Optimal values of the Genetic Algorithm—Artificial Neural Network parameters
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Table 2: The errors values in the prediction of testing data by optimal artificial neural network with 12 neurons in the hidden layer
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Fig. 2: Experimental data of calcium ascorbate effect on button mushroom characteristics against predicted values by optimal artificial neural network
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Table 3: The weights and bias values of optimized neural network (2-12-9) for prediction of button mushroom characteristics

T SOy $9939 By

Output neurons Input neurons
J U O (gloged AE 92 43 Log,S pH TDS (s O3 ol Slawdd joe redS D98l ilale bl Ol wY Gy

Total phenol Browning index Hue angle Chroma Firmness Weight loss Shelf life Calcium ascorbate concentration Bias Hidden neurons

-0.468 0.265 -0.999 -0.895 0.225 1.652 0.225 -0.256 -0.356 0.872 0.174 0.534 1
-0.065 5.203 3.612 -3.141 -0.052 0.201 0.378 -1.157 3.355 0.844 0.355 -1.099 2
0.506 -8.140 -2.286 0.366 -1.988 0.658 0.652 -3.203 2.747 0.671 0.061 -0.485 3
0.104 4.506 2.633 0.041 -0.985 -1.584 0.003 0.255 0.536 0.652 -1.221 0.880 4
-0.655 0.779 4674 -0.3014 1.939 0.201 0.378 0.107 0.136 1.632 -0.254 -0.073 5
0.528 0.001 0.536 0.366 -4.710 -0.129 0.652 -4.409 0.070 0.045 0.865 0.353 6
-0.358 0.356 0.489 0.639 -1.549 0.367 0.365 0.050 0.045 1.160 -0.051 0.455 7
0.423 -0.475 -1.422 -0.310 1.939 1.256 0.201 0.378 0.134 1.020 0.410 0.024 8
-0.905 0.165 -0.830 0.151 -4.710 0.025 -0.129 0.652 0.046 1.127 0.038 0.637 9
-0.365 0.427 0.120 0.637 -1.549 -0.314 0.631 0.107 -0.609 0.150 0.214 0.675 10
0.658 -0.122 -0.055 -0.466 1.939 0.985 -0.785 2.256 1.245 -1.099 0.534 1.543 11
0.104 0.172 -2.298 0.042 -6.637 -0.470 0.003 0.852 -0.985 -0.985 -1.485 0.356 12
-0.983 -0.005 0.300 -0.826 -0.340 1.456 0.023 0.476 -0.020 Bias
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Fig. 4: Sensitivity analysis results by optimized GA-ANN (2-12-9)
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Modeling of Calcium Ascorbate Effect on Button Mushroom Characteristics During
Postharvest Using Genetic Algorithm-artificial Neural Network

Salehi!, F., Sayyari®*, M., and Alvandi?, S.
Abstract

Modeling of calcium ascorbate effects on characteristics of button mushroom was investigated by Genetic Algorithm-—
Artificial Neural Network (GA-ANN). Calcium ascorbate is effective in maintaining the quality and reducing the waste
of agricultural products after harvest. In this study button mushrooms were treated by calcium ascorbate solutions in
45°C temperature at three levels of 0, 0.4 and 0.8 %, and after drying at room temperature, kept at 1°C and 90% relative
humidity. Qualitative characteristics of button mushroom during postharvest period were evaluated after 0, 10, 15, 20
and 25 days. Modeling of calcium ascorbate effects on button mushroom characteristics were undertaken by GA-ANN
method with 2 inputs (calcium ascorbate concentration and shelf life) and 9 output (weight loss, firmness, TDS, pH,
chroma, hue angle, AE, browning index and total phenol) using multi-layer perceptron. The results showed that
networks with 12 neurons in a hidden layer using tangent activation function could predict effect of calcium ascorbate
on button mushroom characteristics with correlation coefficient equal to 0.95. Results of sensitivity analysis by
optimum neural network (2-12-9), was defined shelf life as the most effective factor in predicting button mushroom
attributes during postharvest period.
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