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Abstract

Flaxseed is one of the sources to supply oil that is important due to its high level of essential
fatty acids omega-3. In oil extraction technology, the appropriate pretreatment of seeds before
extraction is one of the most important steps to produce a high quality product and high
efficiency. In the present research the pulsed electric field pretreatment, with intensities of
0.5, 3.5 and 6.5 kV/cm and speeds of 11, 22, and 33 rpm of screw press was used to model
the process of extracting oil from flaxseeds, and amount of extraction efficiency, acidity,
density, color, refractive index, peroxide and acid index of the extracted oil was considered.
The artificial neural network tools in Matlab R2013a software was used to predict the
changes procedure. Results indicated that with increase in intensity of pulsed electric field
and increase in the rotation speed of press, the oil extraction efficiency, color index, density,
acidity, and acid index was increased too. With studying various networks, the feed forward
neural network, with topology of 7-10-2 and correlation coefficient of more than 0.9843 and
mean squared error of 0.0001, with applying the sigmoid logarithm activation function and
Levenberg-Marquardt learning model and learning cycle of 1000, was determined and chosen
as the best neural model. Finally, regarding the results it was found that applying the pulsed
electric field pretreatment with intensity of 6.5 kV/cm and press speed of 22 rpm led to
produce a product with more suitable and appropriate physicochemical properties. Also
regarding the high accuracy of the neural model we can trust and rely the prediction of this
model and use that to optimize and control the procedure and this can lead to save energy and
time and on the other hand produce more suitable and qualified product.
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