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Introduction

Potato strips are one of the most widely consumed products, and due to their high oil content, they have caused public
health concerns. Therefore, efforts to reduce oil absorption can alleviate these concerns to some extent. Edible coating is
an effective way to reduce oil uptake, because the oil absorption is a surface phenomenon. Edible coatings should adhere
well to the surface of the product and provide a uniform and complete coverage for the product. Preventing the migration
of oxygen, carbon dioxide, aromas, oils, moisture, improving the appearance of food and mechanical properties. In this
study, the possibility of reducing oil absorption in French fries was investigated using okra mucilage and chitosan as
edible coatings.

Material and Methods

The okra was washed and then cut into about 1 cm pieces and poured into containers with lids. Then water in a ratio
of 2:1 weight of okra was added to the container and completely covered its surface. The okra were refrigerated for 72
hours until the mucilage was completely extracted. Then the mucilage was smoothed. This solution was considered as
100% mucilage solution. To prepare a 50% solution of okra mucilage, 100% solution was mixed with an equal amount
of distilled water and filtered. To produce a solution of 0.75 and 1.5% of chitosan, 7.5 and 15 g of chitosan powder was
dissolved in 1000 ml of 1% acetic acid and then adjusted to pH 5. Then 5 g of glycerol was added as a plasticizer. The
potato slices were first blanched in 0.5% calcium chloride solution at 90°C for 5 minutes. Then, they were immersed in
coating solutions at 60°C for 5 minutes. After coating, the potato strips were fried at 180°C using a fryer and then various
characteristics including coating percentage, oil absorption, and moisture content, texture firmness, peroxide value, acid
number, color indices and sensory properties were examined. Design Expert 8.0.7.1 software was used to analyze the
results and to draw the curves.

Results and Discission

The results showed that the increasing the amount of chitosan led to better coating formation in comparison with
okra. The highest coverage was observed in the concentration of 1.2% chitosan and 0% okra mucilage (2.38%) and the
lowest was observed in the control sample (0.11%). It was also observed that with increasing the concentration of chitosan
and okra mucilage, the amount of oil absorption decreases. However, the amount of oil absorption in high concentrations
of okra mucilage increased slightly. The highest oil uptake in the control sample was 20% and the lowest was observed
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in the sample of fried strips covered with 41% okra mucilage and 1.5% chitosan at 15.44%. The obtained model of
oxidation index was not significant. The effect of okra mucilage and chitosan concentration on the texture of the samples
(p <0.05) and the color indices of a* (p<0.01) and L* (p <0.05) were significant. For sensory attributes, the highest and
the lowest taste score was observed for samples coated with 100% okra mucilage and 0.75% chitosan and samples coated
with 18% okra mucilage and 0% chitosan respectively.

Conclusion

The aim of this project was to reduce the oil absorption of fried potato strips by coating them with chitosan and okra
mucilage. Optimization to minimize the consumption of okra and chitosan mucilage showed that coating with 74% okra
and 0.89% chitosan is suitable for coating potato slices. The desirability of this optimization was 71%, which is a
reasonable percentage.
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Oolnl i asbuo g pale leiing sy 4 i

Iranian Food Science and Technology — _ ]
Research Journal ) ) X, -
b, A5 OYB-BY .o VFY (LT — po0 F o5leis N4 Al

Vol. 19, No. 3, Oct.-Nove. 2023, p. 511-525 S e

SIS (olard (K38 8 S5 2 4l Do go 5 O35S (STHos sl id g S
e ol
T s e =" I =" i 3) 5 0315
VRV CENY 8l 5 b

VEV/VIYE 1 S5 b

VRN oy st

e

3 ol 035 393945 ogas Codw Llod 1, oo 5155 5 g, il Judoas g 5 oYL Cuae a5 canl SV gamo 5l odiF (e jouw
g jolate (s A5 )z (Shed Giber Olsiedr (hgiS 5 del asge Sl odlitel L ondgp (dnejmm 3 () o (S (Sl o 0
5l g 0D 48T )L > dald lgieds ho claclale (8,5 108 sdlatul 390 duoyd Vg /YD o glaclale b iS5 Ve 500 o glackal b sl
9 S5y sl ol c gl dae STy dae (Bl b cCugby Hlde (€ gy Clda e (B ke duo)d g 0ASF s (s jum (S M ¢ RO gy
clalé > (a3 by cpyde 00,8 ol (S o ansl g (@ by (Il el (jgnS o5 ol i @l (8 I ) 2)90 e sl Sy
cble [l b aS us sanlie Cpioren .193,5 sanlie (oyd +/VV) als Bges ;5 ] (pyieS 5 (20> VIYA) dusl $Mwge doyd yao g l59S Lo yd VY
@ o9y Pl (ppkeS g kb 8l Gl oS Al Dlusge (YL s kale 5 gy i Jg 8l (il gy il anel Dlwge g Gl
STy 24 5550 53 A oo (Lo yd VO/FY) (ljaS Lo yd V0 5 duels Mowge Juopd ¥V Lol (2 by diges g (duoyd Vo /F) sl diged )3 oy
S Coles )0 g jb ze Sy sl yadlis g ladiges Cil o oS 5 dol $Mwge clale 3l .0dg0 b Gxe ool Cawddy sla Jho (ol das 5
ol Canddy 598 Aoy <A g dnel dops Y cdale ¢ baca

Aol $Mowge ¢ o i 5o 1Eg) L ¢ Shod b 1SS (sWo]lg

@3k S wnld e 5 g obj e e oS cul s Aoddo

e (il jglatods ol 4 (oy0] gy el JIT6S lie
Bouchon et ) cuwl oids Jpame CuiS bats youd 29y ol
(al., 2015
bge b (i o3lo o Cunl (00235 gy o Baee (255 Epw
e b (Juaniz et al., 2016) 35 0 a5y £l 9, 40 oAb 9
(_'j O @B 9 L..j o &y oo Yl slod 3l odlaul (Gaes ‘_’)3)5
e ools 0aiiS ablsl e g; does jD e o (e odlo plaw ]
Van) S . ol e O op3Sols 900,S 3485 o cdl 31 4
o ) e bySgjle o yiers ;I (Koerten et al., 2015

ol ialiEl g o3lel (lalie (8pne 4y dxels rloS 09 yal

sbsilon 5 Cubd (Bl wle obaslon Gl 0> sow
oMo g cutligy blbd ol S sbul el o Sgye 8
dagylon g Mo ol o Jolos 5| (o Cunl 0335 (cogee
b chlas g o8l olie w3y 3 (e Hhbe oo YL
I sebd plple sl wulp e 53 sy gl e
Wl oS b e il e oY game W)y Cuowds lie Caio

03903 ;1 (s 0lb § o Jwejuw (Garmakhany et al., 2011

Al elaels (oMl Sl olSiily ¢ ylaels sl ( olie mlio awdizs g pole 09,5 ) bobinl g wi)l (cwlis )5 (goomnily ity =Y 5 ¥ o)

DOI: 10.22067/ifstrj.2022.77486.1187

(Email: Ali.Najafi@iau.ac.ir : gt odiwy —#)


mailto:Ali.Najafi@iau.ac.ir
https://doi.org/10.22067/ifstrj.2022.77486.1187
https://orcid.org/0000-0002-4278-2958

VoY LT — o oF 0lods I il (ol (10E luo g pole Glaidgiy 4 o VY

g5 BB Coonl (So3lgisG Llod 31 ol aoly ol s
(Kpodo et al., 2017) 5,l> _sg)ls 5 213 o

Jgame g Vb Jsflse 0jg b 0,Bloly S ligns
el dba plie Il sl S gl
plgd 5 b 5 Caols () Lot ((2) B80S (29Swe s
Slopkd b o ids (igmVsey® 0 Lol (g camymé 5 (Saimd
Kumar et al., 2013; Ziaolhagh and ) .l 62 S" eslawl ST)s5-
ST & Cand 08 (53508 (955 (slald (Kanani, 2021
ool g LS el (g e Blo ulpls 15l gl
Sl e ol slge clacaatan ; o3le ol ;505 (slad S 5l axsly
GES1s a3l 8 I3 e b &Sl o Slages]
Li etal, ) $gs o0 omwlianST il milo siiwd oya (amolinns]
.(1996; Darmadji and Izumimoto ,1994

Uy Shed sla s a8 sl L (Mellema, 2003) Lole
JPaidliee o355 e pln 3 (g @l el sy (ol
Ero ool 3 gy il B sl oS (Shes iy
ale> ;I (Nasirvand and Javadi, 2018) ¢l o ool suds
s 33 (o9 fleS ol Sl by Glpied oS olaaSelS g 0
e dngn (oS 9)hd 4 (lgin 18,5 )15 o3latnl 3)90 (e
Toogh i s g GiSIS Ial 3T do S, gk e Pl
5% 295 pbl &ews (Varela and Fiszman, 2013) ¥ Y5 &ewo 4
- S)S 9 iy (Eslampour and Hosseini, 2017) (Y5
5 4l $Mwge (Daraei Garmakhany et al., 2021) Jglw Jio
Ashrafi Yorganloo and Gheybi, ) Jslw Juie oS 5,5 dewo
2,5 oLl (2019

B ey Ll e (B lp GBS
oMl Bros (13,5 & jl S8 0l g 4ol Hiawge b (e jicum
5 e B SRy oms Jeld G ol Sl e
boodd (a3 idy 8D Erw (o) cuw W (olendsSosd
0508 G g OligtS 9 el Plwge Cilise slasoy
e al Powse 5 (figiS 2slSg)n ool Siby cuslie
Bl (o) e JW (48 2l ialS

W yg, g dlge
datols 5o 9o (5 jlusoatel

4- Gellan gum
5- Bitter Almond Gum

2 Ju Jelse 5t udag 5B 51Ol il @ Glse o)
sbroyis gl ,593Le 5 (Sabbaghi et al., 2015) 5,8 oLl xlaww
oS 29550 Sl 0 e Jpame 10 Ol 3 S )3 ()5 b
a2 bgpe pod il dde Wojis cul > Ol (3l oy,
Sydie i Gl oSEm 1 035 s plSin o cusl b
OB gy LojsSumg 9 Jpaze ghaw sl Shy s pe ol )
axg 3 by Ui e Jub Jelgs St ) (bl
oSy 5l .(Dana and Saguy, 2006) s)lu (&4, i a8l
e g Syt OV guazma gV 90)8 )3 Bl sA590S 9) A
la il Cue OYgaze plo 3 (Slhs Ghds C)jge 4
s ide Mg gly (Sabbaghi, 2021) 5,5 sslatwl e,
dgo cul 1 S5 g oy dapeSon dany,Blogdy 5l (ST
Oyeo & b iie (Yadegari et al., 2017) 5gs 0 oolasl
o o el S5 b plon 9 358 o0 oolitul i (g9) e
Shes b (Debeaufort and Voilley, 2009) »,5
Dby g o Sl 3j0e Jpaze mhaw 4 0 4 b
Sl 31 eSsk ol a3 Jpames (gl |y LS g SIS,
olo jalls dgup Cushy () dalog)l ¢S unSTied ¢3S
g sluds GbeSe ol ((SSle o Shy dee (2l
o yiigy ol 5l oslatwl Blaal alas 51 4k 5y50 Slie (sla S3438
.(Zimoch-korzycka et al., 2015) s
Abelmoschus esculentus (L.) Moench _ele pb L 4wl
g Cowl i 31 ogr o S5 0lS ol ol Tl gllo B335 4 slaie
doi GpmeyS 3blie 3 ohg 4 ol e (layedS
(Fxe dlge | (8w dnl 398 (oo CulS Jtan 9 235 (S prmn S
b8 (pliond Slge 5 melS (238 Glajud (Son daimelug
3 lisee (Sigden sl Clled 4 drgi b anel il
SMe (Amirabbasi et al., 2021) cwl alise oM gyl
(2l b (ool polie gobs g Cuwl oy 3Bl Al &l e
S Bl (o8 ke 5 (S o Lol Jols Bsos
G ol S gigysSlS 5 SN Ao I s Psbocen
- oo bl 23 joSaums il <SG apel &l e M slany, Sl
@ deb o)lac (YL Soudsel cud ls (Xu et al., 2020) sus
b ol zd g e cdl 4 (Alba et al., 2013) la gy
Georgiadis et al., 2011; ) 39 0 03> Cums o sl Sl
bl Jotme A50lS's,0m 1S, (Kontogiorgos et al., 2012

1- phase-Cooling
2- Malvaceae
3- Locust bean gum



OVD 0wy o (o jioamw SN (2 loscds 3 8 (S S92 dols PDlwso g olieiuS (I1)95 S Gidbgy 5l eyl yKod g ool 3

S5y pYL loj g Lod pd el Cawd @ adgl clislejl 4 av g
il pl s by gnjim polis (ol J) 3508 53 5 055 Jgae
L o3l I8 dlo g9y adBd VO (sly ladiged ¢yl F o Ay
Syw g Sl yEgy oy s 5l s 9 s o)l 3Ll e, b
Sl (sladsS 51 Slilef] plogl glej B Laaigad o
Taghavi et al., ) sus giudiw Sl 58 jeas o ool b

(2018
gl ylade (uaad

buwg baigel jl p)S0 deus Cugby jlude (pSojlul 4l
Ol 03 g edd oyjg +fe e ey L (Sartorius) Jhusws (g5l
S ool 18 018 Sl a0V 40 sled L (] ] TakAzma)
3 M Dyl e g 03d Z)B el 5l adiges LSS casl wu
Sloj Bl 05 0303 )5 sl 55 Toaome g0 )8 y931Smsd
Bt s Jgio (355 53 9 aises iy o 5 plod
o) > ¢ i SLBA 903 Syl Hlide L le
00,5 Ao dayl) (3,0 ]
Moisture = % )

G ) PSS 1 U Wisas g Bk 059 MLl o &S
9 (p)S s 2 )RS Sid jlan K905 9 S)b 159 M2 (p)5
J(Jafari et al., 2019)usb o (p,5 can> 1) &gl diges 59 MO

Of gy i luds

0P 3l Ol b ofe) da e S ejlul il
S psS Bgas yobate oyl & s oalizel (T Jerhardt) alus g
Gde dy 58—l M 3l oolatwl b oy 5 03903 (o5 |y diges
.(Shakouri et al., 2021) 15,5 #l el celw £

Saseul das g asws) gy sas

o3l gl 5 (95 s (gl D3 5 (I hg) 4 a1y ae
(Parvneh, 2007) L5 (5,8

Sad w3jlel) 1S Jgamo o) Jl e 090l plsl sl
Sy as eolaol glabad gy Sogan ganjliel Lo (She <SS
atwlgd o)l 51 s edlatwl oasd b jgel Oyl 830 1,5 oyl
bl )‘5 03)5 d)..m ]) (SR Y ZMC)J» JM> dl.tbm?‘p [ERR W
Sl S el e B Y o sl La:cj G g g prb (X,
2 eollas s sladises 512 0 jliel 9 Collacl sl sladiges
(Sabbaghi et al., 2019) ws 8,5 s

alazwl 3,90 (Abelmoschus esculentus (L.) Moench) 4.l
g 03b dind (6)lu 3 I ey el 0S5l 5 e I3
o sl S 2930 Slooluil )3 s 2335 b ol 3 g o
d9d lime 4 Ol 0D dSgy Jl,d Cigyls 315 g ok 035 by
Jbsy 30 dwl celw YV e ab 48ls] baagely (9 ply 9
Bl Mnge pugms 9938 ]300l HalS’ $Dhoavga b 2305 (5,18
8.5 5 Plawgo oy Voo Jslors clsie & Jslors (] 5
Blo duol Plwge 13,5 Blo g bgle yhaie Ol (colue Hlade
Ao ¥ gl slod o Jy JBb byl Jlel ooy b osis
A 55 315 sl

058 Jslae (s 3Luuoulel

(igS Shed gy 20> VB g /YD Jgle a5 4l
V Sl dpl yd oo Voo g3 pligiS g p)S V0 5 VIO e
A oy o (ol Karazma) awwbliae ojes oS 4 doyd
5 ey Y g b ol 3l 505 o oS s a0 315 ko B
olys 4 JopalS )5 0 e s ad (50l PH
SIS S 53 ol Jlasl lej b 5 43 a8l jjylustodl
(Nasirvand and Javadi, 2018) > 5

Lo s josses (Bl 93 (9

e 5L 51 (Solanum tuberosum) soxe o) cwe jouw
Pl V91> Jsbo &y (65 Cangy 5 gy Lo dn a5 45
(Sn O 505 05 by 55 558l S b st Bl <1 sl
o313 )35 300 T J315 (m3 gy Jlass Jlasl 5l I3 b 03,55 by
Jsloeo 53 Ll M 50 (£, Sals ] K5y i j b 005
458> 0 Gde 405 Bl da > A glod b duo 3 +/0 pundS IS
s Cagloy (b SUS Sl g g 00d ST s 2505 @y
e Pl b idy cladglee J51 addy 0 cte il
Ashrafi Yorganloo and Gheybi, ) sas jgabee 31,5 b
Jolome U aiid S )18 8l (69, ddudd dw e 4 ladiges (2019
(s Cagb)y (A5 KB Cap e 25 lix g Lo
Ve slod L (awdlyd Froilabo) ool Jo1s asl A+ s 4 lndiges
L4 ool 8 ol ol &>y

oucdi (A3l g3 SLA 0 jaan (35S € B9
FMewge 9 OligS sl Jolone b (23 ey I g o sivejps
lod 3 daBy Y Ce 4 (dwsl 3 Tefal) S S pw 51 dwly

b o0)S Eyw slod g yloj Bads &y 25 il d5j YA+ Dgas



VoY LT — o oF 0)lods N4 il (ol (10E lio g pole Glaidgiy 4 o VP

Sotel Tob 9 Lalass

o) o dw )3 el SHsge Jolds ool 3)50 (sl )l
(VD g +/VD ¢yiu0) pdaws duws j3 ())550S" Joloe g (o> Voo g O+
4,5 a5 > sald dges leis 4 b yide yao pdaw Dg duo)d
el Coansay adgl Slislejl 4 angi b lajide YU law g L
Semagide bulyd cnye g 9 (bl JeloS g 455 ol
PISOLT6S 0 S po lilojl 2ol B ) Gy o 2,
A5 edlael Design Expert 8.0.7.1 jl3sle 5 S8 L (535 o alais
b oy 5138l 5 (eSS 55 b loges

(Rl g3 31053

S Gl cla Shy slp oad Gl gladae ) s>
sglailan an3 oo Ui (Bl pdlio w1 0ABE p (Snjiam
Ol (BItdg 2> sl odd (o Jde Sl jasudio oS
JAY G copo b Al ialS pow 423 Jae ael Phiwge
S 5 sl Plusse ciliss clacdale I (0<0.01) 34
P> 0I5 5> el PPhwge cale flits S1 izen o (p<0.01)
Syl gme (p<0.05) jeus cdale

ol 3 ol (R RIg do)d anely Phiwge clale I3l L
ey Olie el Phawge dopd Vev clale )5 oS g psboay (2l
e ol e (I L ligs 5550 3 09 oy <10 o (2
Ol QignS 2oy VO clals 35 il Ll il
iy jeSmsy Gl 4 Ol e Lol o 9 200 VIAY (3 g,
cale Bl 1Y JSS oy o cbals Gl 3L Gligns Jole
G S (23RS o) g (fjeS g del e sl
9 4ol Powge Cunl (asuie & jobolon md oo (Ui |y (e
Oty oS e ol ih plilen Sl K0Sy olignS
ol ewge do)3 jhio g GlijgiS 2o VY clals ) (23 by
st o Clale iny dald Bgas 53 o] (568 g (103 VIYA)
Oibg 223 3590 53 3 sdmliie (10> +/VY) awely Swsge
b 2o b bwhen o 4l jMawge g CMC 59l'g)00 53 (3
Muwge lawgs o dloul 2 s duo > &S Cuwl 0 03l )l
b 5o 459lgyn 93 (nl g 030 CMC (3 yiidgy I yieS arels
Ashrafi Yorganloo and Gheybi, ) wlawsly ol58les 51,508
(2019

2- Central Composite Design

S slagaald
ps s 5 0325 31 S5, slo a3l (sl yskite
ColorPage- Jio ySwl & oS b jolaie pdy A oolatul
as baiges jI Yoo dpi zgdg b yslas HR7X Slim Genius
48,5 31,8 V/0+ asws Imaged 58l sy 51 )3 polal e A
=335 o308 Glaadls 'S5y slad a5 Sl eslitul
oa3Ls (Sabbaghi et al., 2018) wus awwlxe (olisgy 5
U (olew) yho (o g Conl Lgas by (e Spme (LF) (olid)
Sy (S35 iee (8%) s jord padls sl e (ko) Ve
TV O ey )3 5w e L) ey g few eSS 4 diged
ol 35 (0%) al=2y5 Lasls o) 8 (50 )3) +3V+ 5 (5mm)
ol aely g ooy Hlis 5y; 9 (ol (S, 4 dged S5y (SO0
Ziaolhagh et al., 2017; ) cul yise (3)5) +VY+ b () VY-
o & Canns S5y IS @lpss )5 (Abramoff et al., 2005
e 5 4Dy g ah Ly ol Camdey ¥ el 31 (E) p st
o (35 Ep 3l 5l U b dseiam (62)) 9 508 (2lidy)

sl
AE = (Lo — L) + @y —a )2 + by — b2 (¥)

R gy oL jl diged p (i lire e pslaieds

S92 008 (g p S 5kS s o (W) <ol FTOLL Jao)
2 00>g0 &l s U olKiwd oy a8 cui g cpl 4 .0,5 solatuwl
0350 9% (sejerpes SN Bl 5D (20 sloo B 3900) ol 09
5 8 oilgs wlis Jome )3 (p)S caw ) 03)ly (59560 ke g 00

SabbAgNi) 42,8 )35 (st J| el olsies )5 F ik
(etal., 2017

(RI A g3 e 53
RIibg SLadiged (g (ig Sl a3 jide Loy
A Al ¥odlaly b ollae (idgr ey g 0l
Coverage = # x 100 (v
ods e pla cladgel i C alaly cpl o oS

Taghavi ) cul (p,5) Liuder oo sdigas adsl 59 1 5 (p,5)
(etal., 2018

1- Color space convertor



oY

00l E s 0 Jorws (SIS (2 Lol SC 38 (B (S 9 2 Aol Plwgo 9 (l3e5uS (STyed S uligy ST ] )K0p g Wil )

BT gt (s (SWJWS e g S 519 (51 ool Comaey (S0 ) go
Table 1- Obtained models for different characteristics of fried potato slices

Jae S H9
Model Property
C=0.095+0.00202A+4.13B-0.045AB-1.86B2+0.027AB? Coating (%) 2> iss
0=20.63-0.095A-1.549B+0.029AB+0.0006A2-0.79B2 Oil Uptake (%) ;i) wis s
M=56.63+0.082A+3.075B Moisture content (%) cusb, (s
5=1.82-0.00538A-0.04B+0.0052AB Stiffness sl b
a=-3.29+0.02A+5.96B-0.2AB-0.000157A%+0.00145A%B a*
L=68.69-0.18A-0.32B+0.23AB+0.00158A2-0.00202A%B L*
AE=15.38-0.21A+17.45B-0.33AB+0.00167A?-11.84B?+0.2AB? AE & &lypos ool
F=3.82-0.00497A+2.56B-0.01AB+0.00014A2-1.149B2 Flavor score b jLal
T=4.83-0.024A+1.04B-0.0033AB+0.000251A2-0.659B2 Texture score ¢éb Ll

Al o dopd sy e clale B g ael $Mhasge cilale A i &l sl Jae )

In the presented models, A is the concentration of okra mucilage and B is the concentration of chitosan in percentage terms

3
~— 2
S

S =
< =

e =
) 1
(o))
©
N
o) 0
>
o
© -1

1.50 100
1.20 80
0.90 60
0.60 40
B: chitosan 0.30 20 A: bamiyeh
0.00 O

i SN (B3 dar 203 3 (31395 9 danly ciliee SCILE Blise 1) JSUS
Fig. 1- Interaction effect of okra and chitosan concentrations on the coating percentage of potato slices

Ofgy Pl do)d p olighS g dwel Phwge clale blie 51 Y OE 9y i lie
&S G led o Ui 1) Sueiimw BAS Faw sl IS sy S M €5, Lo o> (sl ol o i Jde

w2 Sl e p oligtS Chald g anely Plowge Clale 295 oo oanliie
5 (Mo YoI5) aals Bgad 5 (165 Gl yides g aL3h T ol38)
L osd (23 sy (spejiams 815 € S Bigad 1o ol (2508
ol (Ao )3 VO/YY) (5508 1o )d V0 5 4ol $Mewge Juoyd ¥
Cusd 5l idlS 23 e ),.:l; Judsay yol ol (p<0.05)85 5
Al e Ol (23Sl 3150 gy i el 2 b g Ol oy,
sbadg p ol 5l oeg) Glo p (a3 b WU BV 51 S0 (S

2- Synergistic effect 1- Coefficient of Determination

IV S S b pgd 42 )3 Jho S0l (23 Bgy 8D €y
S gy s s ol e Ll L) Jpse) o
P el Gl cn S &S ysbas 8l (B Ge i BASE
dy50 yd (Jg i odaliie o yd VO/FF e 4wy VD clale
Sl lime Joyd OO dgas b ol cdale ol 81 b sl $Munge
e 2oy Voo b o] i (l38IL g alS as )3 VEIAVG o2,
S8 Bl al Bl (o8 (e i 80D & p SIS 49y >



V¥ LT — o oF 0loads I e (ol (10E luo g pole Gleiidgiy 4 o DVA

-l Oyl JUs) co s a3 g Cagby 95 2 (B
Sabbaghi ) 3,138 o w5l &S Slusgas (o9, & cunl oo ol>

.etal., 2015
22
20
[0}
~ _ 18
8
= 16
)
- 14
o
—
e
==

1.50
1.20
B: chitosan  o.60

0.30 \\

0.00 0

S\

W N U e I E e
R e e s
SN

O 3y JB dls e 3 429y Gl il g Jpase aw dige
e DS o (s Hlid ),.;L Cot o D dls e )

oo

100

A: bamiyeh

e o B £ g GLINS (189, i w23 2 (1595 9 Aol Sewge LS ol T -Y UKW
Fig. 2- Interaction effect of okra and chitosan concentrations on the oil absorption of potato slices

I 5eS 0ad Gy (e JMS Cusby (12l ) S5l
5 ol sy (6 didois (392 a8 &y ol &5 4Bk e 5| CMC
00> Ly asels SMuwge 45 cans CMC

EYVPRS JURRRTS
Er i S 2puSlyy das (gl 0D i S
dlisee slaclale blate Sl Jg 355 400 bixe 0dd 23 yikbey b
colel gas )3 lignS e pgd I 3l g aely Shsge g olstS
sable Llie §1 Y ISS 0g b gxe (p<0.05) so)yd A0
EMC).M: dLibJ)b AJ-MS])J e d«.nl.s ))'L.wya 9 ul)}ug o
On S 295 o0 odalie &5 poblen Am3 oo (LS 1) (Sejicu
Slides VWA ligus aoys /¥ clale 3 wsTy sae e
Loy M0 cdale )3 Sy sae i 5 (905 )5 3 Yy
Shos lapiids 9 (8905 )5 » (Vs Slides YYIAY) (598
o Epw Jpaze )3 dgr90 (159) b lgp led | S5 3bml b
ol o aimd o EalS |y 1Sl i U g 03,8 (5 pSsls
g e Wlgi e 39 & Mgl () il LRl el
caw )0 sy e b peioed gd ATy dae Ol b
Spse JS b oy JBli> & Caghy oy 00 o (116 Lo

Cughy W s
i S Cusby do)d (sl ead snpin S
S99 [0 u@'w)mbéﬁtjm&bwumiwyzm C).w
2 el Plwge e glaclale 31 ks 3)90 el )3 () Jgi2)
claclale J1Y IS5 50 b ne (0<0.05) 10,5 A0 (lel peaus
(50 jems BIDE poo (Sl SIS gl Hlide s dcoly Huwgo Calise
cale (ili8l b 0gd o cdalin &5 jobles > o olis 1)
= s 51D E o S M )3 03l B Cughoy 2o )y doly SHusge
2 Cagby jlie cp i & (5ygbds Canl 4Bl (133 55 (e
b g0 D9 2o yd FYINE l5ae 4 dels Mhiwge doyd Ve clale
clile (Rl L agde O il gy 25 e A2l
> S &5 0980 ) Jgazme jl (658 Cugh)y (STt side
Karimi and ) wsb o § 159lSg,0un oy Ngn dbol Kl o )
Cad dpoly $Muawgo y3l bxis] 4> (Esmaeilzadeh Kenari, 2015
Yiais! & Col 0392 iy Caglo) 2o 3 SpSole 2 ligS @
4 Coms doly 3 oo g Ol o Gladin (g e ol S
O3 Ep Fam 4 Jpaze I jieS Cagby zop Cul olisiS
2085 Ol ypin ) 48 gy gm sl tiSTy b ogd o el
Smlgs Sge i3 389y e yos ial1 50 yal (l 9 398 yieS Ak o
Ashrafi Yorganloo and Gheybi, ) e 5 obyg (8l 29



AR

00l E s 0 Jorws (SIS (2 Lol SC 38 (B (S 9 2 Aol Plwgo 9 (l3e5uS (STyed S uligy ST ] )K0p g Wil )

Dana and Saguy, ) 53,5 (o )N (b amwlinnst Jolgs
.(2006

Nasirvand and Javadi, ) (sols> 5 g ymas diwly cymad 53
Sy 33e (ligns b gbredl (@3 by &5 03 ole (2018
clale Sl awyp yd dmd o il |y odd F pw (glalrasl
Dy oy Vi clale §l 51 i oljenS Aoy

9 Oy 9 japee oSty el cage el ol g
A 5D D)5 o 9y gaw p kb Jelge Wg I 6 uSsl>
5 Omeliyosy pis D58 e xSslr (F9) djsSuns SRS )
g 0ad (lod agly Il Coge aljeSuny Ll 5l (g S gl
(Jodscie Jgame 13 1o 5 (429, (wlod aans )3) (ordaws (yr S
Of ey CudS bis 5 (8g) Gl JialS L coled ) g oo Lials ],
Mg (Ad dgaome by Jgae ) (ygmslipuST Lol [ialS cge

75—

70 —

65 —

M oisture

60 —

55 —

50 —

T
60 80 100

A: bamiyeh

(0 ji BAGE po (S JYE Cugb, jlalle 2 dpoly SHawge iliteo acdile T Y UKW
bl o Aoy A0 o liebl Hlgr e i (————) Sy e bs
Fig. 3- Effect of okra and chitosan concentrations on the moisture content of potato slices
The colored dashed lines (----) indicate the confidence bar at the 95 level

POV

1.50

0.60
B: chitosan

¢
’
i

Y
Y
%
4

o

(/
%
Y
N
)

b
8
N

O

\
\
\

",

W0

)
~
y

N

s
\
$~’~

A
V

N0

100

60
40

A: bamiyeh

0.00 0

s GRS (05 52 (Y19 ST o) SamSTyy 23 52 dsols Hwige 9 o)ljgksS Aiseo (srcdile Jlise 1 -€ JSuo
Fig. 4- Interaction effect of okra and chitosan concentrations on the peroxide value (meq/g) of potato slices



V¥ LT — oo oF o)loads I > (ol ! (138 aslio g pole sloaidgy 4 i QY

5 (0 S5 55 o &) o 8l (ko oligiS ol 5 sl 5Vl
s (B S5 53 308 4b) assl 5 oljsiS VU shackile
9 4ol doyd Ve ClalE ) (s (p ieS oS (0o 092 25 L
Ve e o o] oy g ()5S WYR) Qi sy sk
O30l .05 saalie (p)SelS Y/ V) 5908 2o j3 V0 5 dpely oy
WY obol @ glyie ) (Shes lagiy jpas ) c8l adw
IS s 45 51 G 11555 Lanssi sipojengus gebans 3 polie
Phowge 5 ligS lPlen Sl (ien D90 J5 29y
it Byl e Kaw dlul 5150 9 00l palie &Y sbul el 4ol
G008 55 58] Lausgd oukel Cwsddy gulis b domgts ol b iy il
&eo 3 & (Ashrafi Yorganloo and Gheybi, 2019) _.s 4
odlaiiwl (guejiamw IME 20 yides (gl 4ol $Ms g CMC
«S (Ghaleshahi et al., 2015) ;5 5 aliasls 5 135 03,5
odlitl (mjiu (2IGRSg lp (b 9 QW5 CMC geus

S, callas K345 03,8

LSA:H.M EE

Babg e S MBS (aml sae ey Jelos I Sozn I
3l 9 Byl (3855 ol @l B 2 2295 )l dne (s jicum
POibe S Wb ylis (Nasirvand and Javadi, 2018)
(52 035y gl lomedly il ol o (5928 L () lredls
oA (R Ig adisel Casby odg VL 4 ]y ol U 5 055
Sy g el Sl 655 3dgpdem YL Cogby o ol s
e Gl T Gy sbadgl jlade 4 )3 g 0

il i
o B5F o NS 8l daw gl odd nobe Jte
Do I8 e qape by Jlie Sl L (aS Jae S e
Oljee 2 4sel JMwgo g o)lj9n8 aliseo lacdale it 510 S
skl ) amd o Gl 1) ue i BASE yw sla B be

==
S—_—

tenderness

0.00 0

S~ NN
N W WA A WA NN

=
S—_—~—~ s
=S

ANEAN
——o AN
e S e . NA WA WA N
S S

N\

ANANAY

ANANANAN
AN

S

A: bamiyeh

(it BTy (SIS (0,594S) (aw (lja0 2wl g 9 oyl j90S ilidro GCdile Jilie T -0 JSUd
Fig. 5- Interaction effect of okra and chitosan concentrations on the stiffness (kg) of potato slices

- iy S Jde 38,5 )18 15T Cot (g sine j5ba; ladiges
J}A} L$’3‘5 ).s.)l.o.p o> AE 9 L* a* ua.’>l.w LS])'.’ [XW e
Lilods oald ol )
OligS 5 el JHawge cdale Jilite 1 g apol hwge clale
L3y b gze 2oy A% (gylo] o 5> ladiges @F adls
Olise b @* [asls a3 £+ 290 U dol jMowge cdale (il5al
My Gl 4 dlg e o5 8l el mpd @ g gie)8
Shed b 3939 Dgb 03y bliyl 5,Mle STy (sladilass,

S, slagaila
(@%) siob db%) ) pls Sl Sy plapasls
sl (wojnw WS S5y o olie g (LF) olids,
B2 S 3l ol eilyyly 3T gl bl o (AE) pl 4 o

6355 03l 2 (63 sine 3 ael Jasge 9 o ljonS Calies sla



OYY  ouds &y (uojioamw SIS (2lioscdt 3 18 S S35 2 4ol PDlowso g olieis (S1)95 S Gidbay 5l oyl Ko g W)l

Loyd /YD g aol $Husss doyd ao boodd 0 jidgy diges

2o Ve bosd (a3 by diged 3 ol cn S 5 (NA) ljsas
.(C—f' Jg.w) A5 sl (G/V&) u‘)9~5 Aoyd VD 5 ML, )Mﬁ_w’o

s sl S5

5 Sy jltel 2 Jolos | S S (e oSy 2590 5
b jlitel sl 0ad (ot Jie 98 3 dne adiged (59 kel
LS 5 () Ja2) 392 +/VA (e 8 b pgd 42 )3 Jbo S landiged
4ol owge lackale Jlie 31 5(p<0.01) oligns po> olss I
(P<0.05) 392 )l gie abo slitel 12 395 5

JAY G g clale Gl L baiges pab 4 by jlal
25 il 4 b o 5l am g (F/AD jltel) el (aaliil ao >
1348 Canl o) oS Vb slaclale s pabs el LialS L
b 245 (G2g) S 9 el 19y oS Ll e y lacdale
o &2 by jlutel (i bl o (1S 313 (63b 53 Jguaee
VD 5 aol $Dwge Juopd Voo Lol a3 jids sladiges )y
@O g laisal 4 bope ol (nyaS 5 (BIYF) (lisis oy
de (YIVA) lieuS doyd yao g deel $Mwge doyd VA L ol
(Y Jss)

P93 4253 Jdo o (b Je 35 CBL que (b)) 3590
chald pgs oy S s &S (V Jgio) 292 +IVF (s cups b
(P<0.05) oligs’ clalé pg> ol 31 5 (P<0.05) awels oussa
b liel doyd B+ U arol 5Muwge clale (inl58l L bingy Jbo bixe
b beaigas <l el .l (ialil o] 5l am 5 4l Sals baiges
GElS T 5 dms g il 53l o3 100 g0 b 58 cdale g l58l
.l

Al Jg 098 53 dne 003 o S oIS Sk 2590
Sel (p<0.05) w392yl e (ligS 9 g cale pg> (g5
dn g RS el Plawge b0 B0 il U S Spdy 4 bgiye
Sl daoys < IVD b g cdale il b cdl Ll o )
8l phals ol an g Gl IS oy

3)ele (yad sloged sl STy g ord Jgase Cogb) i esly
S8 padls pials 4 e ol (pl & 29800 o5 Joae
Sabbaghi etal., ) 55,5 oo cpadgMe aliSS,y Wy ials Jaay
Ashrafi Yorganloo and) .. o sbl,s 8,5l (2016
YL clale as b lis b s b silkes 55 (Gheybi, 2019
9 Wb ORlBl ejms saised juo S5 cailo anoly unge
9 LR paS Db jo b K5 b Gl el CMC
as” Wby ol 36 (Khezripourarab et al., 2017) l,\Ken
o S (5508 (lEl o (S d9dle (SThos by
D9 g0 oAb Ty ()

oS 9 4l Plawge Cilizee glackle Jlite 1 5)50 )
dol Phowse Gl 5 Oligs YL slocbals pa* e o it
-5 g ol 4ol 3 o (a8 g (W8 S )0 5e)5 40 L)
doyd yio g oljeiS Moy Vb clale )3 a* oy b W odaline
5 obigisS 2o Vo bl > ol a8 g (0/00) dpels g
A odaliie (<F/VY) dpols 5awge Juoyd VY

b* pasld j oligns 5 anel lackle J1 o)l Guios
9 95 g (B8l (oS (nl @l SM 2 (g 095 )3 dne (63)))
as" Wby oles (Ashrafi Yorganloo and Gheybi, 2019) .
Olie CMC g aely clale (381 b dnejuw JH (23 by
Torabi et al., ) o)Ke2 5 o5 b o L8l s (53);
Dy (2ye kewo g baw cdale ol58l L as" aisly ol 55 (2017
D9 o0 03938l Wndigad (63)5 (jee p2 (o e (B

Jo & diges (L*) Slidsy oliee sl 0del Cawddy Jio
ol -(V Jgiz) 392 /YA (s oy b aidly ialS pow a2
lodiges ) (Uidyy (xyider 398 oo odnllie =F JSU5 )3 &S g8
Phwoge 123 yuo g (ligiS Loy jho (dn fald Lged & bygyye
OligieS 203 yao b sladiged 3 (2lidy) (oS g (FAIBY) aely
Oliee pRals s (FYIVY) 1S odnline doly $Hwge doyd O 4
@ g b alg e el g oligns clale GRlRIL Jgame (ol
Gl oo 33 ol hamgS caale 5 (05 Epe Ol
o 9 by (3p8l @l b s cul sl 30e sl 28Ty
ies 3550 4> (Ashrafi Yorganloo and Gheybi, 2019)
Eslampour and) w5 e elowl 3 CMC 45 4wl
sl Cisllas 15V g 2eS ol xews 350 53 (HOSSEINI, 2017

(e BASE yo S SIS (AE) S5y jos (e 3)90 )3
odalie pb (uojimm US4 Cons 0ad (23 LDy b
TAD (5 e b 53ty 3L IS pgs 4350 Jo o 43
Py S (i & 0 LS Wy () J92) 392 )l ixe



V¥ LT — oo oF 0)lods I > (o)l (138 aslio g pole slaidgy 4 pis QYY

L*

0000 A: bamiyeh
Sy 5 Ol () 5 (L¥) oalindgy pad L () da*) (g50,8 s L (W) 51 amols JHawwgo 9 o598 e il Jilitia 1 -7 JSUWS
(0 ji DI g (5 IVS (AE)
Fig. 6- Interaction effect of okra and chitosan concentrations on the (a) redness (a*), (b) lightness (L*) amd color changes
intensity (AE) of potato slices

flavor
Sy

1.50

B: chitosan

000 O

A: bamiyeh

(S jis BISE g (SBIYE oab 5likol 1 dnoly Hawige g (35905 Wike (OIS Jilitie 1 -V JSUd
Fig. 7- Interaction effect of okra and chitosan concentrations on the taste (scores) of potato strips



oYy

00l & s (o Js (SR INS (Lol SC 38 (B (S 9 2 Aol Plwgo 9 ligsus (STye5 S gy F1 )]y K0p g il 4

S (2o b Glp balpd oy (305 pasede jslate 4
Ol JlBley SS L (e3de pbdin deejm BAEp0 s
Spae (35 Pl jshieds obaigy L85 Cjge pus]
BAbE o M & 5ygby €8)5 g0 (98 g 4ol Sowga
dde gy ol Mo oy ieS g Al |y lbgs (e (e
ol jleel el Jlade p ptiiin 9 S0) s g Sl S0 STy
9 4ol 2opd Vb (o gy oll (pl il 4zl |y el
Sl (3 tds sly die () Olgied OligS we ) < /A
dgs o pd VY by cpl Casgllae oy el Cusddy (s jeam
Al o Joine o> oS

IS e Badg e slalis bug (29 Ol e
Slojay cpl 5o bl o sl cod 3 gis glads Clegsge
90 0f9) 2 liwen (igiS g el owge A5olSg5n 9
4N 3929 (il (LS )9S > & Jlyd 28515
ol 48,55 )5 g 3)90 g o] $Hhuasge b ouo 51

w5 (Nasirvand and Javadi, 2018) (solss g Agya
obredl s (sla S5 a8 Wby LS 0 & ya )lmedls (59, 29>
Wged b g odgy dalds diged asliiie (5908 b ol (20 gy B & yuw
b 9 sbBye 5,8l D) b ine BV ide A8
b sxe ©olis 35 (Ashrafi Yorganloo and Gheybi, 2019)
doly L odd (23 00 (Suejius Sladiged > b Shy o
5| (Hojjati et al., 2020) . ,San 5 o .53,55 1y CMC 4
olitl 00d &y JMo (230D sl cilize (slaaSolS'y)un
Lo JsM oo jliiel 5| g (lipe el 38l b 48 oy (L g 538
S IS Spdy g il sl 550 5 bl 29 0 stulS
badelS g uud ol ial38l b as” Wby L 55 ol a0 yide
9o ity gl IS Sidy g Wadiges <l 05

6 5 4
oS 5 5l eolawl b aS by LS 039, ol ) odel Cawde gl

9y w3 (g e el SMwge g )9S (slaadalS g e cunlie
Sb el ) e i b M 5

&bo

1. Abramoff, M.D., Magalhdes, P.J., & Ram, S.J. (2005). Image processing with ImageJ Part Il. Biophotonics
International, 11(7): 36-43.

2. Alba, K., Ritzoulis, C., Georgiadis, N., & Kontogiorgos, V. (2013). Okra extracts as emulsifiers for acidic emulsions.
Journal of Food Research International, 54, 1730-1737. https://doi.org/10.1016/j.foodres.2013.09.051

3. Amirabbasi, S., Elhamirad, A.H., Saeediasl, M.R., Armin, M., & Ziaolhagh, S.H.R. (2021). Optimization of
polyphenolic compounds extraction methods from Okra stem. Journal of Food Measurement and Characterization,
15(1), 717-734. https://doi.org/10.1007/s11694-020-00641-8

4. Ashrafi Yorganloo, R., & Gheybi, N. (2019). Effect of okra mucilage and cmc on the oil uptake and physicochemical
properties of french fries during deep-fat frying. Iranian Journal of Biosystems Engineering, 50(1), 203-211.
https://doi.org/10.22059/ijbse.2018.263603.665083

5. Bouchon, P., Aguilera, J.M., & Pyle, D.L. (2015). Structure oilabsorption relationships during deep-fat frying.
Journalof Food Science, 68, 2711-2716. https://doi.org/10.1111/j.1365-2621.2003.tb05793.x

6. Dana, D., & Saguy, I.S. (2006). Mechanism of oil uptake during deep-fat frying and the surfactant effect-theory and
myth. Advances in Colloid and Interface Science, 128, 267-27. https://doi.org/10.1016/j.cis.2006.11.013

7. Daraei Garmakhany, A., Aghajani, N., & Kashiri, M. (2011). Use of hydrocolloids as edible covers to produce low
fat French fries. Latin American Applied Research, 41, 211-216.

8. Daraei Garmakhany, A., Aghajani, N., & Dalvi-Isfahan, M. (2021). Optimization of the effect of pectin and
carboxymethyl cellulose gums on oil uptake, textural properties and color changes of French fries using response
surface  methodology. Journal of Food Science and Technology (lran). 18(116), 39-53.
https://dx.doi.org/10.52547/fsct.18.116.39

9. Darmadji, P., & lzumimoto, M. (1994). Effect of chitosan in meat preservation. Meat Science, 38, 243-254.
https://doi.org/10.1016/0309-1740(94)90114-7

10. Debeaufort, F., & Voilley, A. (2009). Lipid-based edible films and coatings. Edible Films and Coatings for Food
Applications. 135-168.

11. Eslampour, A., & Hosseini, E. (2017). The eeffects of coating with bitter almond gum and gelatin on the oil uptake

reduction, physical and sensorial properties of deep-fried potato slices. Iranian Journal of Nutrition Sciences & Food
Technology, 12(4), 95-102.


https://doi.org/10.1016/j.foodres.2013.09.051
https://doi.org/10.1007/s11694-020-00641-8
https://doi.org/10.22059/ijbse.2018.263603.665083
https://doi.org/10.1111/j.1365-2621.2003.tb05793.x
https://doi.org/10.1016/j.cis.2006.11.013
https://dx.doi.org/10.52547/fsct.18.116.39
https://doi.org/10.1016/0309-1740(94)90114-7

VoY LT — o oF 0)loads I il (ol (10E lio g pole Gl 4 o QY

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Georgiadis, N., Ritzoulis, C., Sioura, G., Kornezou, P., Vasiliadou, C., & Tsioptsias, C. (2011). Contribution of okra
extracts to the stability and rheology of oil-in-water emulsions. Journal of Food Hydrocolloids, 25, 991-999.
https://doi.org/10.1016/j.foodhyd.2010.09.014

Ghaleshahi, A.Z., Farhoosh, R., & Razavi, S.M.A. (2015). Effect of Basil seed hydrocolloid on the oil uptake and
physical properties of potato strips during deep-fat frying. Iranian Food Science and Technology Research Journal,
11(4), 309-308. https://doi.org/ 10.22067/IFSTRJ.V1394111.38747

Hojjati, M., Mehrnia, M.A., Kakaaghazadeh, A., & Feghhi, S. (2020). Effects of edible hydrocolloids on quality
characteristics of the fried falafels emphasize on decreases in oil uptakes. Iranian Journal of Nutrition Sciences &
Food Technology, 14(4), 77-88.

Jafari, N., Ziaolhagh, S.H.R., & Nafchi, A.R.M. (2019). Study on the effect of osmotic pretreatment on the quality
of air-dried potato sticks using response surface methodology. lranian Food Science & Technology Research
Journal, 15(2), 355-367.

Juaniz, 1., Zocco, C., Mouro, V., Cid, C., & Pena, P. (2016). The Effect of frying process on furan content in foods
and assessment of furan exposure of Spanish population. LWT-Food Science and Technology, 68, 549-555.
https://doi.org/10.1016/j.1wt.2015.12.061

Karimi, N., & Esmaeilzadeh Kenari, R. (2015). Functionality of Coatings with Salep and Basil Seed Gum for Deep
Fried Potato Strips. Journal of the American Qil Chemists' Society, 1-8. https://doi.org/10.1007/s11746-015-2762-9
Khezripourarab, M., Hojjati, M., & Samavati, V. (2017). Effect of maltodextrin coating on properties of french fries
using response surface methodology. Iranian Journal of Food Science and Technology. 13(60):25-36.
Kontogiorgos, V., Margelou, I., Georgiadis, N., & Ritzoulis, C. (2012). Rheological characterization of okra pectins.
Journal of Food Hydrocolloids, 29, 356-362. https://doi.org/10.1016/j.foodhyd.2012.04.003

Kpodo, F.M., Agbenorhevi, J.K., Alba, K., Bingham, R.J., Oduro, I.N., Morris, G.A., & Kontogiorgos, V. (2017).
Pectin isolation and characterization from six okra genotypes, Food Hydrocolloids, 72, 323-330.
https://doi.org/10.1016/j.foodhyd.2017.06.014

Kumar, D., Tony, D., Kumar, A., Kumar, K., Rao, B., & Nadendla, R. (2013). A review on Abelmoschus esculentus
(Okra). International Research Journal of Pharmaceutical and Applied Sciences, 3, 120-132.

Li, X. (1996). The use of chitosan to increase the stability of calcium alginate beads with entrapped yeast cells.
Biotechnology and Applied Biochemistry, 23, 269-272.

Mellema, M. (2003). Mechanism and reduction of fat uptake in deep-fat fried foods. Trends in Food Science &
Technology, 14(9), 364-373. https://doi.org/10.1016/S0924-2244(03)00050-5

Nasirvand, L., & Javadi, A. (2018). Effect of chitosan edible coatings on reduce oil uptake in fried eggplant. Journal
of Food Research, 28(2), 59-68.

Sabbaghi, H., Ziaiifar, A.M., Sadeghi Mahoonak, A., Kashani-Nejad, M., & Mirzaee, H. (2015). Estimation of
convective heat transfer coefficient as function of the water loss rate during frying process. Iranian Food Science
and Technology Research Journal, 11(4), 473-484.

Sabbaghi, H., Ziaiifar, A.M., Sadeghi, A.R., Kashaninejad, M., & Mirzaei, H. (2016). Kinetic modeling of color
changes in french fries during frying process. Journal of Food Technology and Nutrition, 14(1), 65-76.

Sabbaghi, H., Ziaiifar, A.M., & Kashani-Nejad, M. (2017). Mechanical study for texture degradation of potato strip
during frying process. Iranian Food Science and Technology Research Journal, 13(1), 92-104.

Sabbaghi, H., Ziaiifar, A.M., & Kashani-Nejad, M. (2018). Fractional conversion modeling of color changes in apple
during simultaneous dry-blanching and dehydration process using intermittent infrared irradiation. Iranian Food
Science and Technology Research Journal, 14(2), 383-397.

Sabbaghi, H., Ziaiifar, A.M., & Kashaninejad, M. (2019). Design of fuzzy system for sensory evaluation of dried
apple slices using infrared radiation. Iranian Journal of Biosystems Engineering, 50(1), 77-89.

Sabbaghi, H. (2021). Application of hydrocolloid compounds (xanthan and carboxymethylcellulose) in doughnut
formulation for reducing oil uptake. Iranian Food Science and Technology Research Journal, 17(5), 919-940.
Shakouri, S., Tavakolipour, H., Ziaolhagh, S.H.R., & Mortazavi, S.M. (2021).The effect of Blanching, packaging
and storage period on moisture content and oil absorption in microwave-dried potato. Journal of Food Science and
Technology (Iran), 15(81), 431-442.

Taghavi, N., Ziaiifar, A.M., Mirzaee, H., Sadeghi Mahoonak, A., Ghorbani, M., & Sabbaghi, H. (2018). Investigation
on effect of coating on the oil uptake during deep fat frying process of traditional sweet Pishmeh. Iranian Food
Science and Technology Research Journal, 14(4), 561-571. https://doi.org/10.22067/ifstrj.v14i4.56899

Torabi, R., Hojjati, M., Barzegar, M., & Jooyandeh, H. (2017). Effect of hydrocolloid coatings in preventing
acrylamide formation and reducing oil uptake in potato chips. Iranian Journal of Nutrition Sciences & Food
Technology, 12(1), 109-120.


https://doi.org/10.1016/j.foodhyd.2010.09.014
https://dx.doi.org/10.22067/ifstrj.v1394i11.38747
https://doi.org/10.1016/j.lwt.2015.12.061
https://doi.org/10.1007/s11746-015-2762-9
https://doi.org/10.1016/j.foodhyd.2012.04.003
https://doi.org/10.1016/j.foodhyd.2017.06.014
https://doi.org/10.1016/S0924-2244(03)00050-5
https://doi.org/10.22067/ifstrj.v14i4.56899

oYod

00l E s 0 Jorws (SIS (2 Lol SC 38 (B (S 9 2 Aol Plwgo 9 (l3e5uS (STyed S uligy ST ] )K0p g Wil )

34.

35.

36.

37.

38.

39.

40.

Van Koerten, K.N., Schutyser, M.A., Somsen, D., & Boom, R.M. (2015). Crust morphology and crispness
development during deep-fat frying of potato. Food Research International, 78, 336-332.
https://doi.org/10.1016/j.foodres.2015.09.022

Varela, P., & Fiszman, S.M. (2013). Hydrocolloids in fried foods. A review. Food Hydrocolloids, 1-12.
https://doi.org/10.1016/j.foodhyd.2011.01.016

Xu, K, Guo, M., Roman, L., Pico, J., & Martinez, M.M. (2020). Okra seed and seedless pod: Comparative study of
their phenolics and carbohydrate fractions and their impact on bread-making, Food Chemistry, 317, 126387.
https://doi.org/10.1016/j.foodchem.2020.126387

Yadegari, M., Esmaeilzadeh Kenari, R., & Hashemi, S.J. (2017). Investigation of effects of lepidium sativum seed,
alyssum homolocarpum and methyl cellulose gums and Compound them on oil uptake and qualitative properties of
fried potato during deep frying process. Journal of Food Science and Technology (Iran), 69(14), 1-9.
http://fsct.modares.ac.ir/article-Y YAY-Y-fa. html

Ziaolhagh, SH., & Kanani, S. (2021). Extending the shelf life of apricots by using gum tragacanth-chitosan edible
coating. Journal of Agricultural Science and Technology, 23(2), 319-331.

Ziaolhagh, S., Mazaheri Tehrani, M., Razavi, M., & Rashidi, H. (2017). Roasting process optimization of walnut
kernels for the preparation of walnut cream using response surface methodology. Journal of Nuts, 8(1), 31-40.
https://doi.org/%2010.22034/JON.2017.530390

Zimoch-korzycka, A., Ambrozik-Haba, J., Kulig, D., & Jarmoluk, A. (2015). Modification effect of cellulose on the
physicochemical characteristic of polysaccharides edible films. International Journal of Polymer Science, 10, 265-
273. https://doi.org/10.1155/2015/184616


https://doi.org/10.1016/j.foodres.2015.09.022
https://doi.org/10.1016/j.foodhyd.2011.01.016
https://doi.org/10.1016/j.foodchem.2020.126387
http://fsct.modares.ac.ir/article-۷-۲۴۸۳-fa.html
https://doi.org/%2010.22034/JON.2017.530390
https://doi.org/10.1155/2015/184616

