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13. Levenberg-Marquardt (LM)
14. Topology
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7. Activation function

8. Mean squared error (MSE)

9. Normalized mean squared error (NMSE)

10. Mean absolute error (MAE)

11. Correlation coefficient (r)

12. Neurosolution software (Excel software release 6.0)
presented by NeuroDimension, Inc., USA
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The goal of this study was applying the genetic algorithm-artificial neural network (GA-ANN) modeling
to predict the antibacterial effect of annatto dye on Escherichia coli population in mayonnaise. Annatto
has antimicrobial and antioxidant properties in foods. Annatto dye was extracted and after filtration and
concentration, was dried by vacuum oven. In this study, sauce samples containing 0, 0.1, 0.2 and 0.4
percent of annatto dye were prepared and stored at 4 and 25 °C. Sampling and colony counting were
performed during 17 days and in triplicate. In order to predict the Escherichia coli population multi-layer
perceptron neural network with 3 inputs and 1 output were used. Genetic algorithm method was used to
optimization number of neurons in ANN hidden layer. The results showed a network with 7 neurons in
hidden layer and using a Sigmoid tangent transfer function and the Levenberg—Marquardt (LM)
optimization technique and 30%-20%-50% for training/ testing/ validating process can be well predict the
Escherichia coli population (r=0.999) in the presence of annatto dye. Sensitivity analysis results by
optimum ANN showed the storage time as the most factor for the predicting the Escherichia coli
population.

Keywords: Genetic algorithm, Mayonnaise, Microbiology, Escherichia coli.
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