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Fig 1 The trapezoidal membership function with 3 functions for microwave time (a) and trapezoidal membership
function with 3 functions for rotational speed of screw press (b)

input inputoof Tule outputmf mrtput

- 4 y f

e e
Fig 2Structure of ANFIS model sample with 2

inputs and 3 membership functions for each input

¢

32 L el S oltle dised Olge 4 0 Y ISS s
ol esly OLiS eSS sl Copie B an b5 3505
a5 (Bl sl Ol 5 eslizal b oS we
gaseia S l 53 48 shiles 338 0 Al oy pae
S 4 S apde I Y 0 ) el 4SS e
s ool daosns 4 b Losas mls sy

g Jald e s 2 5 e s 2w b e Ly pae




\VC\V)@AL\O 093 Av o)L;...'Z

Olge 4 oo, gl Obedily (s 2 pite sl Cosle
ST e Sl ormes A4S Obal g J
Y YL S Al LS ol 5 KO el
slr le e s A Sl wppdds Olgea Cosae
L3S bl g e LU YT L e Jie S an

-

Cow g @U -y
Ol 5 (Seer u o p3lie 5 ) Jsdsr @ a5 L
o sl 1S e gl el gl gl Slay e
Glo ke gln wup Cupde @l S 5 s s

UY=L Gl mb S e a8 el S50

Table 1 The comparison of hidden layers and the number of neurons in each hidden layer on the
accuracy of output variables prediction.

The type and membership functions of input variables

Gaussia  Trapezoida  Triangula Gaussian  Trapezoidal Triangular eval.uat.i on Desirable
n 1 r criteria output
33 33 33 22 22 22
0.995 0.998 0.996 0918 0.917 0.917 R’ oil extraction
0.0898 0.050 0.0868 0.736 0.737 0.737 MSE yield
100.00 0.989 0.990 0.762 0.761 0.761 R | dons
0.003 0.12 0.11 0.709 0.704 0.708 MSE ol density
100.00 0.997 0.999 0.815 0.815 0.814 R? ,
0.0004 0.0032 0.12 10.52 10.53 10.55 MSE color index
0.998 0.988 100.00 0.578 0.565 0.557 R  acidi
0.0029 0.05 0.00002  0.1163 0.1164 0.1165 MSE otl acidity
100.00 0.999 0.989 0.656 0.556 0.559 R? oxidative
0.00002  0.005 0.005 0.1410 0.1416 0.1416 MSE stability
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Table 2 The interaction between microwave time and rotary speed of screw press on the assessed

properties
oxidative oil acidity color oil ¢ Oﬂt. rotary speed of microwave
stability (h) (oleic acid%) index density(kg/m®) if)i(eﬁ?ic ((1)21)1 (rpm) screw press time (S)
8.37' 0.54° 132.78° 911.2¢ 34.042 11 0
8.76" 0.75° 167.37° 910.15" 31.98" 34 0
8.99* 0.98" 172.87° 910’ 29.42! 57 0
8.91° 0.39' 104.05' 912.64° 36.5°¢ 11 90
8.86° 0.43" 120.94¢ 911.91° 36° 34 90
8.75° 0.452 169.19° 910.47" 35" 57 90
8.56" 0.49" 117.4" 914.66" 38° 11 180
8.46¢ 0.55¢ 121.64" 910.25¢ 37° 34 180
8.42" 0.61° 152.54° 910.5¢ 36.29¢ 57 180

Numbers with different letters in each column imply significant differences in the 5% level of probability.
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Fig 3 The effect of microwave time and screw rotation speeds on oil extraction yield (a), oil density (b), color
index (c), oil acidity (d) oxidative stability (e)
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Table 3 ANFIS optimized models parameters chosen for intended outputs.

Intended outputs
oil oxidative
Intended parameter extraction oil density  color index  oil acidity .
. stability
yield
Number of membership functions for 3 3 3 3 3
temperature input
Number of membership function for 3 3 3 3 3
input containing seeds moisture
Type of inputs membership function Trapezoidal ~ Gaussian Gaussian Triangular Gaussian
Number of laws 9 9 9 9 9
Type of out puts membership functions Linear Linear Linear Linear Linear
Number of training course 11 11 11 11 11
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Fig 4 The comparison of laboratory data and amounts predicted by ANFIS model for oil extraction yield (a), oil

density (b), color index (c), oil acidity (d) oxidative stability (e)
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In this research the modeling of extracting oil from peanut using the adaptive Neuro-Fuzzy Inference
System (ANFIS) was studied. For this reason the microwave time and the rotary speed of screw press
was considered as the input and the yield of oil extraction, density, color, acidity, and oil oxidative
stability was considered as the output. Three Gaussian, triangular and trapezoidal membership
functions were considered with 2-2 and 3-3 membership function. The results indicated that the
trapezoidal function with 3-3 membership function is chosen for 3 output variables of oil extraction
efficiency as the optimum model. Also for the output variable of density, color, and oxidative function
the Gaussian function with 3-3 membership function is chosen as the optimum model and at last for
the oil acidity the triangular model with 3-3 membership function is chosen. On one hand it was
recognized that with increase in the microwave time the amount of oil extraction efficiency and
density was increased but the amount of oil acidity and color was decreased at first and was increased
later. Also, increase in the rotary speed of screw press led to decrease the oil extraction efficiency and
density but the amount of oil color and oxidative stability was increased. In the end it can be said that
amount of high correlation coefficients between the laboratory results and outputs of model represent
the acceptable accuracy and usability of these models in control the peanut oil extraction process with
microwave pre-treatment.
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