¥ 'ON / 8T "[OA / T20Z Iled / uoninn % ABojouyds ] poo-

8030313 iy lnodl (S0 (o2 boanigSa 8 Sleogas (55l
S E w3l (b oy b jowo L
S5 [PERVW IR KPP PR JY

Sl S i oy o5 5l K
ol (olhas dicw  Aegs olKil o 559 LisS” 0uSitild k)] | polen )57 g9l b

Ve /F A dlie by fo)l WA/ ¥ llio il s o
https://dorl.net/dor/20.1001.1.20080123.1400.18.4.1.1

| AR ee3( [ wored [ eeorfe 3

v

#6 ey

s8¢ v

dASS

Ju.wl.’k;o 4>9.s dy90 )L.».w c_J9ua.n C«Sl.s 9 p.xb 7Y c&.;) A5k b)Bdu)m?m LSLQL;)"S 4 d>g L: on:c)w u.,l.\.c u\fya?u Aol
W9y i Rl sl culie slaby) il (S (aeo) (Shss saslS gy ol I elitl g (13,8 Eyw blyd S
ol 04bE o (148 Dlge (650l Glusguas dauy g Cugbs Lais

S cae (G35 Fis 2o MO 5 Ve fb ele) Gl &b geo Gl glackile Sl Giagh cnl 2 gy g dlge
P .\..,T)B ol o daly g 03,5 colitul wgmdw a3 )3 Yoo 5 WO A0+ glaled (0 Gres (b o plKn yloeedl sl oy
35 Siledde (egian (uas dSud S5 wysNl G 4l Jpaste Cluogas

o Gl a8 ol Jpaze ()l el el gl al feo b (a3 tdy o 3h plis piagh ol @l HaBl
.)94 ).M.u..; llbdu?o.: );L.: )‘ éo-\o o yd \/a lJ IXWINIE wM’y 4)94» w910) 9 B LS.JLQ(Y Jya.?:.a w910) Las u.cl) u.m.)dmy
5 e lod g bm) 4 goo e Jols (939)5 Y b (om0 (s 45 — S iy gy kst il f ol (45Y/-0)
2l 5 ilede (L) lidgy 5 (@) 3058 ob) (535) 0y kol a3l aw g Cugb) s cseg) 2oy Juld (25 0
Sluogad Llg o Sdgrpd ilib gilw Jd mb 51 oolasl b g losy Y G 50 90 F ool b glaal b lis gl Jao
olod ot 1y Obresl 0aSE o S (oliordsS 5

orl 5 20,5 00iE yw sladiges bawg gy Cla Ll g Cugby i el ooy Al jews 1o )3 VD (gols sy 1§ S A
T (g0l ol 095 0 dnogi (13,8 &y 2l 3 5l U sl (slagsdy (BB (ly cuslio (SThed Libe olgiea Ghdy,
Obredl oy 9y e 59y 32 e 9 (2Udyy paSLE 2 1) U il (o) Al few Clale o 4SOl Gl Cunlus
bl 008y sadigad (2Uidg) Sl |y p8U eyl 5 (ST lod j (im0 0A5E pus

(Esias pwas A o lidyy asld (4Eg) s ( Syt COlPl b (S i )55 S g lS s 05

email: F.Salehi@Basu.ac.ir Sl Jgtne odiagi


https://dorl.net/dor/20.1001.1.20080123.1400.18.3.1.9
mailto:F.Salehi@basu.ac.ir

ol 418 &owo b culiodld piligs ylmosl g o p (2 Lo 65 308 Oluoguas 55l Joe

odusodly R T YR I TVRIPP LSS aS ol oL (g
SIS D b et ladigel Sl bl geo b
sobds  asdedly Oidbey gy RV Ny vey
L* adls) Wdg piidy) Oy bl ey B
Ot sbdiges Sl 505 el jeba 5 (YL
Og slges lp (LF) (olidg) jlade gy by,
Lg o..\;f:é).w dl.mabw d‘)g dSqub-).) ALY, WAY u,u.wy
buog  drejcuw oddEyw (ladise (e K,
Jals dges &S ol ol (Y0V) hKea 5 5,600
s om b2 g gy lapadle i
ool yidgy Hlowd jd (g308 adlhe Lol iy adiges
Jeiot silpnd dega Al Geo (S F Ggmeilwgw b
(Yadegari et al., 2020) >4 yuiw /) cdale b Jolus
Juio (ool Jolome b ooddodly g Hlew @ 3laie
Naji a0 j5)]55 douo duopd Vb cldale b Joluw
g0 qovo b a3 b 1 (Y+1Y) Mahdian 4 Tabasi
P> JLO..." » Qo yd '/a 9 ‘/YQ LSLD;,JQ.LC ud.u)lé 9
RS eyn ) e &S Clhegad 5 (8
GEey e G (ppide iagh ol @l el
@ Cod & Gl ol gedbse gy b ao)
0AS iyl 5 Sl gme BMB] (doyd YVIVY) salis diges
&owo b 23 jidey o S} opl 1V (P<0.05) cul
@l Gogabos hgy 4 dopd o/ clale > gy Al
alie (guo (ol g 0fg) la Gl (i
o> Mo Cao jd odltwl cgs sald wiged L
oS ey (S i

Sud g e iledre jshaieas adol la A
smas 4 SO sl 00 (95 Sr sxe o3y sl

. . . . \ .
0sr el 4 ebely cuS ) (ANN) egia
& . v . . - & e
odd oy By )3 (g ol @9y9 el 0ud JSs
ron S se odsel | obl 45l ae Ky L g
b uSie sge b pd o Sl a5 0

3

EVRUF
li Slge (6518 slaiyy Jl (o Bres 05 E
Shes 08y 2 Gosdbst b 2lie odlo o] )3 a5
Erw 9 45y (ogpedes 42> Ver TNO: (g0 Sl by
F Sy @rpot o)l JUml sl cpl 3 2580
Sub Ol Sl Oyge Yiile) 5 Cjen
09> & by Bo)b jl g 2lie oole 4 g, 5l CByen
2 odle xlaw (slaciomd plod aes )y Wb o Wl oole
S5y 9 b Jypaze g 48)5))5 Sl Ol (5 pme
4 49 L .(Ignat et al., 2015) cul sl 3168
ek g 0adE g (olie SV gz (5 dg) Bras
slgis) & b (oSS leglon GBS o
FeVgame ol 3 89y Qo SRl Coa cwlie
Naji Tabasi and ) cuwl jlyespn (soiy Cucndl
Wl Shgs sl yide 5| o)y o (Mahdian, 2017
9 6ol Sluogad dgo sl (o) loadglS gy m
sl G e i Slge Laugd nBn o) LialS
Oiiey 0AbF o OY gaste  Dged odlitwl  ylresly
Firbey Sy sl sy ol depd pegdle siosls
LS SV e g Gl 55) S cagboy
oj0 9 (b splb o Shy bl ormen 5 ide
S wloa)S B pliixe Geimes Al 6k
2 oo I oadans Shd sbgidy 5 ool
Gros ()5 Ty Sl B (b )3 gy il e 10lS
Jorjani and ) cuwl gie oddfw (olie OYgaxe

Hamrahi, 2015; Khazaei et al., 2016; Kurek et
al., 2017; Naji Tabasi and Mahdian, 2017,

v=¥+) pbly gewo j) odlitl puils, .(Salehi, 2020a
Sge lp odmdhdg Jalo S plgiea (1) ) p)S
DM o o (s> Cluogad 5 CudS
= s oy (Y9VF) oS 5 Bouaziz lewy
P S VU pbl rew maw Gioliél & oy ol ]
oIl g o) @l p gl YT Llald el
e SIEARTA I AT
@ Gl gaw ey b ()5 g g (2R lp
bbb gowo b g ,d bulps cpl g9 del cund
@ Ve 038 e sled 3 il eSS Ve clle

¥ 'ON /8T I0OA / T20Z Iled / uoninny 7 ABojouyds 1 poo4

! Artificial Neural Network (ANN) 2 Weights

% Bias

I 0P 6 arrie | AR v a3 e[ eorad [ evrfe 3




¥ 'ON / 8T "[OA / T20Z IIed / uoninn % ABojouyds ] poo-

I 30(@ 6 prriv | AFK v o3| [ wored [ eeorfe 3

5 (AE) 5, ol 00 (L) alidyy pasls )
03,5 il Jde pdaw Ol yuss

b " dedgren sloyorksn Wnges b loadslSy,nm
S Glp @i glio ) o win Y JsUse (59
N glie slooaygld (o3, Shos (sla Shg 29 9
Ngb e gl (iliee @lio | oadslSg)am X9y
by olS sl Giliss alS il glio ol 5 LSy &
okelis sos I Ocimum basilicum _ole pb L
8l Gl il blE I ()l ;5 olS (pl 0dL o
sloY 1y ol pl sladly gy Aoy Ded o
sl al ol &S Kin g cwl onliy (g5 Mowge
Ay g o gl o 5 Ty @iy e 53 O 3D
FB (595, Lol b dee obj olie sl
JB 6)bs gadslSgyne plo L) ol & cul g
P glee ) glbuy alb gew .l od5ed dunlde
Elgl (2 dey ly by (2138 dlge elgl gmuY g0t
I8 Sy G lyear (jyliS OV gae
U (Salehi, 2020a) 5,8 odlizul (3,8 gy Aljb
b oo clale Sl gilodse g (cwyp 35 (nl San
OSEmw sled 5 00y VB g ) /B paw dw b,
2 oovgmede axyd Yoo 5 WO N0 xaw 4w
Loy Jold ey bredl slaghy Cliogas
S = S0f @)l hgy 4 Casb) Jlade 5 o)
Al eo (S guan (uas

L 59, 9 3190
O 41> &owo (g Al -

5 45 hes bl 5l by slaally Jiagsy cnl )
gl cas S Gilels M bl LB
Ol oygpd 4B Yo e 4 ybuy (slaaily 1l $Mewge
OV plp a4 Ol Cand g g 423 YO clod b
Foad )b gao (3,5 I capn g 2285 515
Salehi, ) s odlitwl (¢pSoguasl oKiwd I claails
g 3 Fo gy (3 oadans Mwse (2017
bsgs s 5 St () ilasd) 08 s gl Loy
Oy g CBlE Sl )y a5 s Sl
VO 5V /o glackle (pyn dy90 syl »

b S e 4 by ol D9 adle (295
s bl o o 3Sles 3 Sljuw b as
oo Cahl g ol )Sen G laodlas &ly )5 bagyg
bgas lay @Y (slagygy s (o5 Al oo a8
5 03 ;S8 &5 dpdice pll dgigeil dwgey
Jed 5l ilwdine o by, 1 ablb o Uas (gl
S ISt o) g ale cap 3 (GA) 'Sy S
2 Wy aiuge i ()51 Casd 4y 5 s oS
pladl S5 sl 85,5 51,5 ool 5)50 ey Y
Gy 3> Loy e 4 ool (nl 2 g Conl Canelo Sl 485
55 wiysS ol penlie ool a8 S5 s
ST e s el ¢ bl Al aw by Kles Jols
2 bl Ngye G (Eoas gl 3)50 )
IS5 il Yl (Sl L alopgiseg)S S5 al b
bawgi )5 ol & WS (o0 b 1) i Cumer 5> iy
alp eSS J) G dpdie Spe Cbwl anld
e Cax gy g Nes Jlsl 4 cug bl
Sl plml )3 sy )8 Cumex Ay jolaiedy
2 Gln oy 4 g g5 Cb e QLI L gy
se Sl oagde My (Bolai sde S pyjeeg)S
P93929S (nl il oS Ngo £ jl odd Mg (Solas
) 398 Ll &5 (g slapgigeg)S b b 29 oo ]
e Cbsl b e s duly8 ploul 3 g iS5 o)l
Slapgiges)S clacw 4l (e 25 b
Moy Bolal dae ST e 0 Mgl Bolal dis Cuxes
S 0Bgs Ca of Jlde Bl S8 e £ 0ad
i peNll Dedee ha Sl b g o4 e ke
Mo gare Sl Wile hales Sy &S LK S
Cumer olull 3 Sles Jlae Blyoil (1 Sbe b g s
Salehi, 2020b; Satorabi ) sy e b 4 g el
(V+¥Y) o, g Salehi Jio lsis 4 (et al., 2021
Cluogad 2 gpe &l fouo b (2O idg Sl (dngh 5
o 9 e ) e (GdyelS slaghy
oSl gy bawgi 1) 0ddE e Sadiges Sluogas
chale Jold (639)9 ¥ b (oguas (ovac a8l —S3j
2oy Jold (293 Vg (S Epw slod 5 9y0 4> oo
5o ols (D) (255 pals ugby s (i,

! Genetic Algorithm (GA) Z Selection

® Crossover * Mutation ® Hydrophilic



ol 418 &owo b culiodld piligs ylmosl g o p (2 Lo 65 308 Oluoguas 55l Joe

Cagb g bolx 03lo e i 03 )18 Jlios (59l
o3l osliel b plomedly osdg g ol slady
o )3 g g a3 V0 sl b (Gll jlossd)
(V alaly 5l oeolatwl L) b (gpSojluil cels & l;
o sl by Cogby wSke .(Hosseini, 2006)

Dy oy AV besly
M; — M,

1

MC = x100 ()

b M (10)3) "cagb) i MC el oyl o
da iged 2 My g (p5) ol ) 6550,8 51 S8 gl
laigel o9y wop cuwl (p5) 0l ) @ )
e 5l loedly o3l (sla by dels odle juuST I 0 o
Jyaze (s p e 0dSE w0 sahy el> ol
byl 5l ooliol b) dol Cows a5 Voo )3 Gpd ol
(Y

S, -TS

ou=T %100 v)

1

TS, (o) oddods yég, OU whaly oyl

sy odle TS (p)5) oddgyw sl iy dobs odle

Obredly 0 p diged o2 Mi g (p)5) 056 sla b
il (p5)

(2905 (831350) Ny LSS (w2 -
UP9) 51 ealawl b oLSE yw Ol?m)lg LSLQ’L):’)‘.’ 5,
lidgy 9 (@) 53005 () 52,5 4o o b sl
Image J ) Image J jl3ley pS)5a Ly (L)
)8 awyp 590 (SOftware version 1.42e, USA
b olidg) @b S0l L alhe s ol 5 .28
and ,35la" adle (diw) Vo v b (olow) yho 0dgase
b adlge 5 (30)3) +1Y+ b (juus) =1V w3900 b (5o )3
(355) Y= b (L) =VY+ odgama b (63)5 s Sk
pSe odiE w9 03U sladiges I Gimes cpl ) .l

* ok K

Lab cop a bus il an g ax5 PG cwp

Jols Wil S, claesls dmage J l5ble s e
S5 5l ey ol 3 A5 B g dwbe BT g WL

ly 03)5 ang odd Sid geo 1 (35 Sjs) de
Slosd) (ublize (jen Sl Ol gy deo (35 >
A e laswl (ub.a‘

(B3 iigy gl 8 -

o3l b plredly sladiges datlojl plsl (sl
61).3 .\Jb)f Ay O].\.o.:a OLL..:] )'1 Jﬁw <SS 9 Jawy.,o
JS5 4 il 4 lesls Ll (3,87 &y ]33 el
o Slo YIVO b o o le ) Cwbrs b algil
09,5 93 4 adiged LA 02> Yoy 35 (o518 LJB lawy
L;La;c;]é.l:’. ]4,.»94 oduiodld U9 g (w.»)?.’ O?'A'f) Jals
VO g ) /b glackle b sl o aBle & )sod
O D A 0l SWiS e I (il iy Moy
Odo & ul.’xo)l.» 03)95 U")" dl.mc\;?o.s ‘u.h)w.wy d‘).;
L8)S 5148 xowo 3l odddnd (sl Jolore gy 48D )

G355 G Sl -
S PIRdg 9 php Jl o el lagh
Ay Yoo 9 WO N glod paw aw 0 ()5 Faw
Of9) 3 Bees (25 Epw S MBS )3 egmdas
5 (el ol 008 & posase) ORI wle
o> JpS e b ol (gels (OB (SE
"s5d S 9 les i giled I (SE
oo ax 3 WY B -0 ol alh b (leb)
ol )5 odlitul Koggi (olod oS0 9 (£:/1°C)
ly Jgl aloyo p3 0 el oo dlsyo 93 )3 (g
raw S5y g Cusby Jlie (fg) Moy ey
A > 485 0 ()8 Eyw gloj eldgpw sladiges
Feolej cul (b 5l dm oadgpw sladiges g 4 43S
bug (s (89) Bl G 5 DB 089y 0
5ol T el o (83 luoguas o g1 Jlatod
2 diged (s Sl uyn Sl ped Alsye > A0
ladigal (355 Olid 4a3 Sy (03,8 ¢ w018 (b
S e S E ) ed L s ol g
09y @B Oy el baises Ll S ool sl
$9) 3 o 9 Bl el Jlostwd by ladiges prdaw

¥ 'ON /8T I0OA / T20Z Iled / uoninny 7 ABojouyds 1 poo4

! Lutron, TM-916

? Digital balance, LutronGM-300p (Taiwan) 2 Moisture content (MC) “ Qil uptake (OU)

I 0P 6 arrie | AR v a3 e[ eorad [ evrfe 3




¥ 'ON / 8T "[OA / T20Z IIed / uoninn % ABojouyds ] poo-

I 30(@ 6 prriv | AFK v o3| [ wored [ eeorfe 3

(sl ssy o () JS5) 18 4B S s (L) alisy
O laulpd 9 08 £ 4 JolS (Sl ooy 4Y
ol (S5 a4 sy lp 2yl &Sud sl pelily
sl awsly 1) Uad JBlas oS Aleiy &Y 0 baygy ol
Seb ooty Y 3 oy S gleate 218
agl Cumer 085 plosl S5 wysSl gy 4 (s
Voo s 2 Sl o Voo byt a5 (el
2ot g Dol Jlool cusl ond B S L5 5 Jud
(D as) ipbslgugy ey lotal) duog el
Yo b ) (gilwdigs caa gy dlass 5 /) 4 +/4
bt Tl mlg s aBS s ue
g5 rpdshie o T Sdgen Bl 5 " sadgeSn
ol (295 5 leiy 4Y ) wie Sile b g
M i giloJld @b g9 s b Bl nl > 038
5 il 9 oseil SOl caa eddosliill (glaesly
aSes Mt iy Ol L — 5 g (655l oascls
solleds S (qwyp A b 4 pbws Coa
Sud Sl e Ll g (ovae aaSd b))
Oele (a3 LE Sl ey 3)90 sl yiel)ly (295dny (s
ond osdley lad Gl pSile lad Slayye
il T Siaor oy 5 b s Sk
=V o e Siiwad s (VBT Yolro) 00 )3
A ,n amd o 4w higel 0,byd SleMbl aS 55 )
22 o i Wl P08 ) A (Ssed G s das
Amini et al., ) cwl oxd pll og3a bjgel a5

235,5 oliel ()l 51 gl Can ¢ )y

ool Julosig e 525 -

Ol 8 goo il glac kil I Jiagh cpl )
P De o (gl Sig 2o MO 9 ) /B )
Sld > Gres (a3 Epw pa Glxadl oty
il g 10,5 edlitwl wgsudis dx > Yer g VYA NO-
Sdiges () Sluogad g Cusb) lyome (159,
2 el Jiosiga o 88 I8 ) 3590 0ABE
woor g bt WelS b al p JoyeS B
26,5 Aol S5 w3 bailej]l 4l céS 3
s 90)) 5l edlitul b do s O pdaw > pSike dunlio
3 el Jlodigay o5 (sl 285 g0 (SOl (glaials
5 03litl 4/) 4 SAS,lséle

Egman (mas &S g5l -
Slr @l glio b by clbanls gilose
Wl Js o g dpge lopium 90 9 Al
Slgiy 5T Sl Giledie el pll
Al rowo dlisee glachale b sddodls yidg ylresly
@ ogamad 4250 Voo g WO A0 glales 3 ol
buwg (Sguas mas aSud — S8 eyl L)
sl spde Ogpeen &Y dw (as laaSd
g ol &Y sbaogy (29 gy ol cdpd
groowe & bl Rl @b L (Y) 2

(2021 dloe ¥l loslinal boond jbje slacsdg)

N D g
> (0, -T)* ) e
M SE = =L N (¥) Y :Zizlf(vvijxi +bj) (v)

1 1N
NMSE =—— — O, —-T,)? o . . . . .
EANPAS @) @ &S T ojlad (95 Sy cope Wi 358 dbolas

M AE = %ipi T *) Slagdgyg S P sdloe sl Juate | ojlod (49,3
- - ol | 95 bl S50 Dy g 95 e
i[oi —Tm]2 wagby Jlake 9 2o )d) (295 & 9 (ST slod
= o3l g (@) B padls (b)) ) el

! Hp Scanjet 300, China ? Bias ® Neurosolution software (Excel software release 6.0),

NeuroDimension, Inc., USA * Activation function
" Levenberg—Marquardt (LM) ¢ Topology
squared error (NMSE)

> Sigmoid functions
® Mean squared error (MSE)
1 Mean absolute error (MAE)

® Hyperbolic tangent function
1% Normalized Mean
12 Correlation coefficient (r)



‘_',l:q) &l &owo b oadools gy Qleu.)lg b @L.M,ﬁ)a.s Oluogas 6,‘L.»J..u

ol yEgy i il cel by, db jew il w5 pdlde i 4 0 9T 598 WYolro jo

g (P<+/+0) 298 0 odnlie 5yl dze Golts ylou, 51 oalizul b Ty sl oo baodls uily,lg 6% baosls slaws

b oadosls Jidg diged 4 bope (19) o (pyieS 23,5 (o0 dwlons . b

(ZYOINY) 390 oylouy il gewo duoy> V/D % o.

lye oy b gouo b (LS ST JSS Tn = i:lN (A)

o1d ()8 ()5 Epm 1 b lredl slagdy 9

SyS Coyw b diges cpl g Cunl a8 sadodly ibg DASE yw eedly (G 4 33 Sl gaas —

OS5y B S5S ey bog oy Cuwd ) 053 Cugb, 2 ol 4 few wilive ekl 51V S )

I ey dald diged 0 iy Syl dop M (e Ol dop Jols arigyw plmedl lagiy Glogas

S5eS Cagby ladiges cpl I canl 03y iy (gladiges 2 8 jehailen usl 0aS )5 Cusby Jdde o s,
)3 o gl 9y Mo g 4L Shadale b s jide dgb e dasMe JSi )l

4
\

! -~

w i Eggplantslices;

Coating process Eggplant
70
60
50 -
40 -
30
20 -
10 -
0

T 2 0 10 20 30 40 50 60 70
| Artificial neural network (ANN) architecture | Exneriuicatal dta

NeuroSolutions
Software

Frying process

Predicted data

Figure 1. Graphical abstract of frying process of coated eggplant slices and process modeling using genetic algorithm-
artificial neural network method
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Figure 2. Effect of coating with Basil seed gum on the oil uptake and moisture content of fried eggplant slices.
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Figure 3. Effect of coating with Basil seed gum on the weight changes of eggplant slices during frying.
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Table 1. Optimal values of genetic algorithm-artificial neural network parameters

Number of Type of

The number of

. Learning A . Training Validating Testing
hidden rule activation hidden layer data% data% data%
layers function neurons

1 Levenberg— Hyperbolic 4 50% 10% 40%
Marquardt tangent

Y ;0 59595 £ b Ay (Somae (omas dSuwd — Sy w19 lawgs 5900 (I S 43 s palie -Y Jgua

R

Table 2. The error values in prediction of testing data by optimal genetic algorithm-artificial neural network with 4
neurons in hidden layer

Error Oil uptake Moisture content  Yellowness Redness Lightness
Mean squared error 16.782 21.354 4.153 3.723 9.937
Normalized mean squared error 0.132 0.188 0.154 0.126 0.135
Mean absolute error 3.338 3.994 1.622 1.436 2.288
Correlation coefficient (r) 0.937 0.924 0.945 0.943 0.939
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Figure 4. Mean square error (MSE) values (average fitness) versus generation number during the optimization
procedure of the genetic algorithm-artificial neural network system.
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Figure 5. Experimental data versus predicted values for the physicochemical characteristics of fried eggplant slices
coated by Basil seed gum.
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Table 3. The weight and bias values of optimized genetic algorithm-artificial neural network system.

Hidden

Input neurons

Output neurons

neurons Blas Gum . Temperature Oil Moisture Yellowness Redness Lightness
concentration uptake content
1 -0.1803 -0.4414 2.0983 -1.5027 0.9694 -0.5442 2.1760 1.2969
2 -0.7721 0.5690 -0.4206 -0.8184 0.6098 -1.9977 -2.8262 -1.0629
3 1.1368 2.7463 0.1412 0.6043 -0.1255 0.7064 0.2415 0.0043
4 0.0851 -0.4737 1.0785 0.1380 -0.8222 -0.5235 0.4641 0.4206
Bias 0.3899 -0.2828 -0.7297 -0.4035 -0.2905
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Figure 6. Sensitivity analysis results for physicochemical characteristics of fried eggplant slices coated by Basil seed
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Abstract

Introduction: Fried food products are very popular due to their unique characteristics such as
color, smell, taste and desirable texture. Controlling frying conditions and using edible
hydrocolloid coatings (gums) is one of the best methods to reduce the oil uptake, moisture
retention, and improving the appearance properties of fried foods.

Materials and Methods: In this study, different concentrations of basil seed gum (0.0, 0.5, 1
and 1.5% w/w) were used to coat the eggplant slices during deep-frying at 150, 175 and
200°C and the relationship between process parameters and the quality of final product were
modeled by genetic algorithm-artificial neural network method.

Results: The results of this study showed that coating with basil seed gum reduced the oil
uptake of the final product. Coating pretreatment maintained the final product moisture and
moisture content of the sample coated with 1.5% gum was higher than the other samples
(64.05%). This process was modeled by genetic algorithm-artificial neural network method
with 2 inputs that included basil seed gum concentration and frying temperature and 5 outputs
that included oil percentage, moisture content, and three main color indexes (yellowness(b"),
redness (a'), and lightness (L")). The results of modeling showed that a network with 4
neurons in a hidden layer and using the hyperbolic tangent activation function can predict the
physicochemical properties of fried eggplant slices.

Conclusion: The coating containing 1.5% of basil seed gum retained moisture content and
reduced oil absorption by the fried samples, and this coating is recommended as a suitable
edible coating for coating of eggplant slices before the frying process. Sensitivity analysis
results showed that the changes in the concentration of basil seed gum had the highest effect
on the lightness index and then on the oil content of fried eggplant slices. The change of
frying temperature also had the highest effect on the lightness index of fried samples.

Keywords: Artificial Neural Network, Genetic Algorithm, Hyperbolic Tangent Function,
Lightness Index, Oil Uptake.
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