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1. Electroporation
2. Estimation
3. Approximation
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2. Levenberg—Marquardt learning algorithm
3. Resilient backpropagation (trainrp)
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Table 1 Comparison of the effect of neurons number of hidden layer and the type of learning function

and activation function of hyperbolic sigmoid tangent on predicting accuracy of various properties of
Niger seeds oil extraction by using of microwave —pulsed electric field combined pretreatment.
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sdigr (5,53 b (ST s A5 508 oK Uil 1

Trainlm trainrp
neurons R? MSE R? MSE
number
2 0.841 0.047 0.754 0.049
3 0.774 0.059 0.942 0.016
4 0.871 0.033 0.953 0.017
5 0.982 0.003 0.953 0.026
6 0.992 0.001 0.917 0.035
7 0.976 0.014 0.908 0.025
8 0.876 0.346 0.945 0.001
9 0.862 0.004 0.990 0.003
10 0.876 0.032 0.627 0.112

Table 2 Comparison of the effect of neurons number of hidden layer and the type of learning function
and activation function of sigmoid logarithm on predicting accuracy of various properties of Niger
seeds oil extraction by using of microwave —pulsed electric field combined pretreatment.

Trainlm trainrp
e R? MSE R? MSE
2 0.746 0.060 0.920 0.020
3 0.788 0.037 0.773 0.039
4 0.794 0.048 0.967 0.038
5 0.926 0.033 0.875 0.029
6 0.973 0.005 0.957 0.015
7 0.969 0.034 0.991 0.004
8 0.965 0.003 0.967 0.016
9 0.968 0.016 0.995 0.001
10 0.914 0.002 0.990 0.002

Table 3 Comparison of the effect of neurons number of hidden layer and the type of learning function
and linear activation function on predicting accuracy of various properties of Niger seeds oil extraction
by using of microwave —pulsed electric field combined pretreatment.

Trainlm trainrp
feurons R’ MSE R’ MSE
number
2 0.850 0.036 0.808 0.033
3 0.848 0.032 0.776 0.080
4 0.855 0.033 0.834 0.059
5 0.835 0.082 0.862 0.022
6 0.865 0.044 0.861 0.047
7 0.850 0.026 0.731 0.064
8 0.791 0.046 0.856 0.024
9 0.794 0.069 0.846 0.050
10 0.708 0.067 0.828 0.051
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Fig 1 The Schema of a selected optimized network containing 3 neurons in input layer, 9 neurons in hidden layer
with activation function of hyperbolic sigmoid logarithm and 6 neurons in hidden layer with sigmoid logarithm
activation function.
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Fig 2 Diagram of predicted changes by the neural network for optimized topology (3-9-6) vs. laboratory's
amount for extraction efficiency (a), oil density (b), color index (c), oxidative stability (d), total phenol (e) and
meal protein (f).
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In this research to model the process of extracting oil from Niger seeds using the combinational
pretreatment of microwave-pulsed electric field three microwave time levels of (0, 100, and 200
seconds) and three electric field intensity levels of (0, 2.5 and 5 kV/cm) were used and after applying
these pretreatments, the oil of seeds were extracted using the screw press with different speeds (11 to
57 rpm) and the efficiency of oil extraction process, density, color, oxidative stability, phenolic
compounds and protein amount of meal were considered. The artificial neural network tool was used
to predict the variations process. Through studying and examining various networks, the feed forward
back propagation network with 6-9-3 topologies and with correlation coefficient of more than 0.995
and mean squared error less than 0.001 using logarithm sigmoid activation function, resilient learning
pattern and learning process of 1000 were determined as the best neural method. On the other hand the
results indicated that an increase in the microwave time and also in the electric field intensity at first
led to increase in the efficiency of oil extraction process but with more increase in these two
parameters the efficiency amount of oil extraction process was decreased. Also with increase in the
microwave time, electric field intensity and the rotational speed of screw press the acidity amount of
oils was increased too. The results obtained from selected optimized models were evaluated too and
these models with high correlation coefficient (over 0.918) were able to predict the variation process
of oil samples produced using microwave-pulsed electric field pretreatment.

Key words: Oil extraction, Niger seed, Combinational pretreatment of microwave — pulsed electric
field, Artificial neural network.
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