Downloaded from fsct.modares.ac.ir at 11:59 IRDT on Sunday July 21st 2019

\VquJJJPL\-\o)}b(/\-\o)w Lﬁ'i"'\'p@l“a}fjb

o 9 Yol it SoS 43 olww (19 31 989 T ! (5 sl S
(5 guan (wis (SASw b () (S pSI lowo — T 90

g . *Y . ) v

R I WS X WH N E B+ PP W e PR R a5 pske 055 )
Q‘ﬂ‘ ‘g)\fjf ‘N CLA)&_)_))L&S r}l& aK.:J\) ‘J...ﬁjﬁ w.&.@x})\)ﬁ Q..».L@.A abf—\‘
Ol w338 S ¢ oDl 33T o8l ¢ sl A8 dls (o 05 S =T

QVIANNE 25 pds Gl QY 70 0/YY 1l s fo )

o A~

. e

Do o ¥ 31 oy S S Olis =g oS 7 Sl g 31 o3l b ol 013 51 2 il (3ledie st & Gkt il 3
Lacils 5 dasles i ol Jlast 51 5 a3 5 sslized kKV/Em 0 5 ¥/0 o) S Sl Olde SLE a5 (B Yo 5V ) e
Gy S5y cadls sy Al Als L Ol s 8 lAnd (83 53 5ss OV B 1Y) Soslise slace o b sl oy b
L.L::ab%\gwf&éuw)‘j‘ﬂ@‘ﬂaﬁ &)Jﬁv@w@ﬁ)‘f SOR ))}Adbpsuﬁjjjgﬁ QL:S)? 4):5\.&..”5\
3 S gl Sl e 0l 5 /440 Sl iy Kiees b LAY Glas S5 b iy LED e o805 Cilises glaaSll o)
e ae ddo p e Olge Ve 650L x5 ek 6553k U i s (20 (ledled w8 L s /e
OF s gl Al Al b e Ol Saalil 4 e Tl s (SO STl Ol ol e 5 ey Oy Gl Bl aS ks OLAS s R BNy
S ez o3 SRl 5 Bt Gyl Olsn 3l 58S sy Sl dl 3 LS Ol bl 53 ol e RIS L s s 8
bl ool 5 458 il s skd il g sbadibe 51 Jole slaal 3l (50 amale o iss S 5 S Ol

.Léﬁﬁlﬁéﬂ‘g)\@—cyﬁjjwﬁhé.g)} R 2P L;LMJ_,N'Qlﬂﬁ.L)Jﬁv;@w@ﬁ\ié('/e\\/\jlu;ﬁ)YLM\,iljb

waéu&&gwgéﬁl Q].)\.:A—C‘}Aﬁ) L;:Sﬁ)l—«éw«bl—:wdl) gfj)djml Jlfjl;.x.:ls

mirzaeii.habib@gmail.com :cis. g2’

q0


http://fsct.modares.ac.ir/article-7-24063-fa.html
http://www.SId.ir

Downloaded from fsct.modares.ac.ir at 11:59 IRDT on Sunday July 21st 2019

s Fotesd oSS & sl 01 Sl 8 gl Al (s3lede

Olsee dadshor (6 i3 s 53 Rl e 4 Iy (S
RAdsd JB S Al RIS R, gl Ol
Jas LPEF 5y) 5 Slas oo o)ls ok ad ply w ki
Jlo 55 DL 5 o pay sl odd e SGIe SI
Sl A el Ol &S ey als Gilas 1AVE
o 357 e lac e U slasly e adlr (65 e
i 0 el 5 SO Sl ey 0as e
sy slie e dile S5 cal s s e S|
LSSl sadisd Lokt ol S e
A bz 08 s T 5 W] S TGl S
gl g o3 Sl Olse 0 1 (Wl (S S0l Ol
Lol olaylSs wals 13 anlles 5,50 ciliie LS 5
las e 5 AS 2l 5l ol e B ) S
e Las [\ 500 ] il el ol sl s, b
35 30 W S U T 5 e gl e e
SaS Kol glesmS 58 o3 5 Lleals 0L

G 2h0a3 B a8 B aib glas )8
ol Je osiie Joli L et s Gaote sl
24 Sl ) S (e il 53 8 el OT (18U
2 gt | Lol b 55 & 3505 525 had
S 2 el I Sl s ol 4 S el s
DA 5 W] &S s 0Ll e dile Lilgm &5 ndle sl
il sladde Wl & plll ki S 2y 235 55
OS5l s S sy ¢lsl S la bl wiie Cr
4 S (TWV) 0L 5wl glaiass & Ols o aboxr
DE Tl e Al s Ly sl e silede
gl 4l ladle 4 (197 0hlSes SB 5 1518
ras LaSd L Obglin o e oS o5 5l s,
oL LR PYRE T [ CRPRLY [PPSR PPy
Lol @ls 51 o) sl gauwes 3 Easy 45
Siledds 5 oIl S Ol =z o5 (S5 ol i
W e s s gaSid Sl elind L O
gl Goledds ol Slash s s eesey ool
by S SI OMes — e (S5 Sl S b F s
L3S Dyso ogean a5l eslinl

1. Electroporation
2. Estimation
3. Approximation
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2. Levenberg-Marquardt learning algorithm
3. Resilient backpropagation (trainrp)
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1. Association of Official Analytical Chemists
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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.

A oS ZalBE IS wl 5 b i LS ey
e @ Ssh et 5 bt s )8 (S s
i 5t Sla e 50k alie 4 a5 | das e DL

b opin mas 3 sl cnl 53 el Gl Soan
s (553 b (S a8 o280 Jlizl 1

Trainlm trainrp
feurons 2 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
neurons R? MSE R? MSE
number
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
neurons 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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Hidden Layer

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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