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Background and Objectives: Dough is an intermediate product of bakery production that represents
physicochemical properties of raw materials and also qualitative aspects of the final product.Due to the
high performance of artificial neural networks in educability and parallel processing of data with non-
linear relations, the purpose of present research is providing suitable models for predicting rheological
properties of dough based on the physicochemical properties of flour.

Materials and Methods: A range of flour samples produced in the factories of various regions and
provinces of Iran were collected and seven physicochemical properties of them were evaluated.
Oscillatory tests of stain and frequency sweep were done on the dough of samples, and two important
parameters of them were selected for modeling. After training, and determining the specifications of
networks with genetic algorithm and testing them, the sensitivity of output to input parameters was
evaluated.

Results: Developed networks are four-layer perceptrons in which the first network, with removing gluten
index and particle size index of flour, has 5 neurons in input layer and 15 neurons in the first and second
layers for prediction of the incept, and the second has 7 neurons of input layer, 24 neurons in the first
hidden layer and 17 neuron in the second hidden layer for predicting the slope of fitted model on
frequency sweep. Developed networks predict rheological properties of dough with correlation coefficient
more than 97%. Gluten index and zeleny number are introduced as important parameters on changing the
rheological properties of dough.

Conclusion: Artificial neural network-genetic algorithm is a powerful method in predicting dough's
rheological properties. Sensitivity analyses of optimum network indicate in the importance of flour's
physicochemical properties in predicting the changes in the fundamental rheological properties of dough.

Keywords: Artificial neural network, Genetic Algorithm, Dough rheology, Physicochemical properties of
flour
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