\VC\AwJ))J.éa\-\o)}bJ\-\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

Obey el ¥ 51 ey (S6 800 Olis =50 305 (oS 5 Sl G 5 oalinl Lol Ols 51 25 Al Aol 2 (5ledie e & G () 5o
Laails 5 oyl i ool Jlast 51 5 a3 S sslized kV/iem 0 5 Y/0 o) S S0 Ol i gl a5 (B Yor 5 V0e o) maes
Gl (K czmsls (s gl dl S Ol s L g gl (aads 53 553 OV B VY) Sogline glacs s b 5 sl o b
Lot oslitad o s oas SaSidlnl 51 Dk gy by S D05 U3 e p 2 S 85 5 S5 DS 5 las]
3 S sl Sla e o SSke 5 27880 Sl i Soeces (oo LAY Gla P s b ety JLIS e a0 il laaSd o
e ae ddo p e Olge Ve 650L x5 ek 6553k U i s (20 (ledled w8 L s /e
E0 gl Al Al b IS Ol (Rl 5l 4 e 1l 55 (S S0l Ol Dl cpiamas 5 e s Olos Gl bl oS sl Ol s 3k 51us S
Sl ez Bley Gl L 5 sy dudenl Olge 0l A b, gl Sl ol LIS Ol el s cpl i RIBIL s s S
Lladie ol 5 a3 ,8 bl e el Ol gy sbadie 51 Josl (baail il Giulsdl amaole o Goss o 5 (SOS 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



oS 7 oled S S & ol 015 Sl s gl Al (3l e

Ol dbadshu (5 i35 53 (Rl e (L (S 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 e a sl OS] S Sl sls e VAVE
o 357 e lac e U slasly e adlr (65 e
i 0 el 5 SO Sl ey 0as e
Spms o elie o Glile S5l 4 s asd e S
LS
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

Sakih ekl ol S i

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
S Ll s S 28 sesm 5 Kilesls 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

a1

dode —\
et 5 Guizotia abyssinica Cass _ s ¢b Lol O
S 5 4 5o aLS Asteraceae ool sl iniger .S
a5 sl s e 0 ol 31 S oS sl e L
LS el ol edd w25 Oles V] 552 0 s
S0 3l e O L S (sl ame Ao ys 00 LY o
5 Sl o b A3 YV 5 85 Ao s T (s IS
L €ls axn oS 3l Ko ey Culbis 4 gl Ol
e b s San s S Pa Ol KL 5 s
S S ey S bl Y] el g ri
s sy Sl i, plmaal Gl b S s
S gl Al e bas (A1l Ol il > LS
238 o gl il 0AS Fae s Wl 5l B S s
boesinnd blaes S gl s gl [T]
Tloel O s s 5SS Yo b 5l Te oy (3l 5
S Ll A ebliey S il 5o 50 3 O3l 5 gl
bl 5 (S Ol g Gl 63508 Ols 53
—Cula s duds 4y atnly Jseme as )l LS e el
S oA sl slae amS g 5 e ol
o gl LS s ssse Ces ) e G )b
W Osd 5 STy patle e SO 3 a0l
5 oS aslm dilen i o8l e Gl Lams & ol
Lol Jsol oS Sope i g K
3 slse s Bl b glsel e SE ol 2 zse
A kies S s Ga W ey 55 s 4 0
Lo 5 6] asl e Gl Olesen 3 lse it 3 o 5,05 e
A3 gad oslital o, mlnal 03 mse s 1 aS ala s
Sladlas o b &S 5500 0Ll i Sldlas 4y Ol 55 o
Okl 25 & ey Sl olitul & s S asie
P[] e pEay S Pl s gl
CohS L NV ams & oltes (sl OBS e Lol
e SR & S (ke slse ST Pl L 5 5L
Sheslanal dhaz 5 SOl 8 sla s Sl eslinal (S5l
Banl V0] sls Rl 1 el SO STE slaole
O g oS liisd 4 Ols e | Lyl ol 5l eslisad

ol 31 eslizad b [11] 3ls Comd 3 8 &y g Sl



YYAA Q‘i’).ﬁj‘é AR 092 (/\-\o)u

S Qs 4 ES e, dul s gL Rodaly cul s
22 apse Gy sl Xowo s 4 o) gl sl ol
Aoy 4 &l
W]y Ol g 035 asede —V-Y-Y
AOCS i) 5 20580 5l s sy anils ¢, Se3100 gl 2
Lol Hglte opl gl [Y] s eslizal (Va4Y) Ce 10a-25
O3 e M) 3 S ool J Sy 055
s b Sy 035 01 5l ey 5 (M) Jade T L e oy
Yodaly Sl e anedls Sulg L s el sy (M)
35 dls
(¥ abay
Wpmdls=

als (Kgm3) = ms-m;_ %1000

mo-m;

Ky pals uni-£-Y-Y
355 p 3 s, Pl Lol S Sy S S
(044Y) AOCS Cce 13-92 sy, 5 ey Sl 31 ol
2 b Sal el ke ol 6ly [T A2 eslinad
Fass Sl b e gl Ve 5V 000 dr slagse b
LlesY 355 Ky o ¥oddaly 51 e 5 5 Se310
A s SOy el
AL +8V/YA. —0VE A 4. (¥ ol
Ky paxla = VY4 A Ay
ST (65IhL Ol s puens —0-Y-Y
oaes 5l GlaSt ol 53 s, ol Ol pand S
oslizel (1447) AOCS Cd 12b-92 25, 5 Coonns
Cele Y enas sl 0L e [Y1] W S
S 55 DS 5 Ol s 1YY
e Sl eslinal by oS, Shas b S g slpe
b sad a5l oS Sy cpl o s SIS o 3
5 b (10 480 i ) ST il Jylon 2 4
D3 A3 0 e 4 e 5 A edjes aidS B Ol 4
Yooy S8 L5 awds 3o Yo e b Sse sl
5l e MY L e ol sl VL 56 51 2l S
Soaids 0 5l da oy bl ss bae 1) L v/0
a8l O b 4oy Ve i Ol S e
A esls 3 St gl s 5 Bb1 gles s cele S oo

v

Lhui':jjjblj.c—\'

Q‘ﬁ@""; K 5‘,}"‘ -\-Y
(P Ao Br (g5l) ol Ols sy opl el g
o 3se e g (O sl Ol e 154
e s By S 5 b g gbacdle HL LS
el dKnll 4 Slnlgl ebuil g 5 w38
Baslosl 5 esslS S sy ool ST oKl
A e glie abe Miasy s slagysls
s 3l ale Guiss cpl 3 eslimal )5 Slge
(AT S (IS Biochrom ) e g s Sl
Ssi sl (O Memert) &z bsl oyl o5
el Gee Avery) Jdiews 5505 «((pl5 Thermo)
Ol olSis (rgore S LGz g5 olSans (LS|
Ol i mlbo odaagsy s ot el LIl S
Auto Analyser 130 Tecator CO) JluxsS o&ius
Kern Kraft) &Kol sl op 5 (Solils
(oL
b g, -Y-Y
5 Laasils (555 oS 5 Hloasi ey Jloas! -1 =YY
oEas gl A
b zsoses st 30 o il 53 L s gl ol 61
(B Y v 5 e o)l b Cilitee glaole 5 &l 4 Ol
e 31 eabial Ly Ll cads o ol 5l dny 5 A S 5138
Y/ ) (SOl ol s s b b (S
A [YO 5 YE Y AV] s Wl Sles 3,5 (KV/emoo
L ol om b laadls o) dajlas ol Jlesl
53 gl (33 53 550 OV B V) Sslite slacs o
O g ciliie Dbl Jol dlnS 5 et sy S5
RO
g Al Al 5 al1S (s S0 —Y-Y-
R JEC R J R FICRI SR g
Vol Gk sl s s S ales s ol el Oleil,
Lyo] el sy sl sl b LS Ol
(Ve

R =Q/Xx 100



&MSJJ)LN.:W“Mobdbﬂfjjcw\djbdb

b g w4 Gt iledld 16 s 2 gY@ Olgy
AL S sr edd S5 sl oedle Ll elind
53 Tedigr s ISl = S5y S bl osline
B R R
Cod FproWsleo ol 55 458 oLl Laasls &ds
G S5 o Yoy i Loy odd b s S5
Sl Shs s oSk ¥ 5 oliylasl ol 51 Jol

el Slaalis JS sl N 5 a8l

R:=1__‘_1(Yl_}:a (f,da.gb
S (Y —Y)"
N
1 ,
MSE =~ (Y, — Vo) (0 aai,

&:;wﬂgh&&@l{H}'Q)j..,aa.jl.awb():;:)lj
Sl Sl 4 a0y laesls syl Sl asd e S
00 aSld gl €l>r.1‘ Aol &S Jhse 53 Lisd Jb s
Wy stk mls 5 A8 dalpss [Ses il 56 dsb
4.]44‘))\[.&0)].) Q.);Ji.l;d Lglj"g"”’)f' d'l])) A Ml)m
\J' &ﬁ])bﬁjﬁjlﬁé)})}ASCA.M‘@MAJU.LA‘(-\)
[Ya] Ll o sl

\alal,y

VN = _Vg - Vi

Vmax - Vmin
Vmax [Ty e}:jlﬁj.l' oals VN M.:Sj] H} oals VR A 4.]4.") B

o sl glesls S 5 iy pslie 5 5 4 Vinin
b S el L maly e (WlB 25 Bk 51l
bl ¢l Design Expert 6.0.2 1516 5 Sy SL
S gl Al LB Ol addlas b la bl
LS s sla g3l o ymege 51T (pl ) e andend
Sl el Olye o (Bl o 55 8, o 52 4B S

.@;)‘}QJM\.))ycﬁih

Cow g @L’b -y
Aol B glwdae —V-Y
g5 5 Oley aY Glaos,s sl el ¥ B Y ol

s S pate SE L Sk oS

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.

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
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Trainlm trainrp
feurons 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
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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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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Fig 3 3D graphs: (a) Microwave irradiation time and pulsed electric field intensity (b) Irradiation time and screw
press rotational time (c) Pulsed electric field intensity and screw press rotational speed on oil extraction
efficiency.

Yzt L sy aydensd Olppe 35 o Sy oo il
O 5 ol 23l il dul b sles [l e o
el o Slass S e SRl L a8 dizils Oly (YY)
boagdol Olpe (181 Colg 53 Al SRIEL G2,
5 b S et a4 s Ol 1

IF s vre] ssi e bsse al3T O glaiand Ol o35, VL

Vo

FERO 2 PSP O N T [
S Ole Sz gas Olay Sl S sl Ol s
P90 Aol Rl 4 e e o Glose e s
Oldos S ol L amial sl cle (8 IK3) s 8
48 3l S Sl 5T e I Ol e b (S
05 skl LS 58S ) oy skl A5 4 e

L.» [\i] JJ;L;A ‘J‘-’j-*-:’L;‘ O gen ébf LSLAU“’J)



wesS 5ol G KaS ol Ols 5l e, C|J>‘=:.w| Sl e

Oil acidity (oleic acid %)

128

Electic fieldintensiy (&V/e)
0007000
(a)
& e
a\a 2 78056
=
g 2arm
g
T e
2
= 155225
e
-
{r=|
o
5700

3400
Screw rotational speed (rpm) 2%

00
00 Mierowave titme

)

.00 000

2 16687

Ol acidity (oleic meid %
=
&

500

Serew rofational speed (rpm) 2% 90 Microwave time (%)

100 000

(b)

500

125 Electric field intensity (kV/cm)

(©

Fig 4 3D graphs: (a) Microwave irradiation time and pulsed electric field intensity (b) Irradiation time and screw
press rotational time (c) Pulsed electric field intensity and screw press rotational speed on oil acidity.
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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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