[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

olnl ldé @leo g a1ds pole aloo
95-104 olxaws 1393 obewl 2 o loss o Jw

Gos (30,5 &y b gy JUS gy (w9 198l U5 Uy o5 o5 s W

2 . 1
09 B9 dem Tl LSee (pume

Sl Ol (B8 g ol oKty ol g s -l ¢ oMl o1 oKl (51 wolio § pale (6,558 (gemmitils | Jgtune odiumgi =1

mokhtarian.mo@gmail.com | S.sg xS Cany

Al g el qlio 5 pole 0,5 ¢ly e oy oDl o151 olStils (ol o 5 pole 05,5 Lcils -2

92111/25 1 i iy o6

9217130 b ,o o,

oUuS>

4

A 4 500 0fsy Oliee SRS e g Sgazs 0 (8g; Vb iz g sl Bl 5l ey, Slide 4 4z g b ISWe g Al
5 Srol 635) Jlos Lt il (slagtg; 236 g Lagdl U5l 2 0z 05 65 oz Mg (oSl G cnl 50 e 0
b adllae Jpams (g, iz el (53, » (Dgel - e

Sl i 5 (sgll ol 51 ol 5 5 oo Jie (oaS55 dao) iy €50 30 w2 05 5325 e 55 ez bgy g Mg
95 5 03 plowl (&S (slapygesl (S8 1B )2 0590 00d Faw 6555 e £y JU Bg 595 2 (Sl g siel )
abliee 505 e b ol Bl g (o iy 9o s (508 e ledly (g, iz cugh ke Juls wigad

bosd Lo Loy g Sald Wigad S ) (6555 e 0F9) 232 Olie Sl (o] (55650 o i 45 S i il baidly
5 Syl 6Nl ST g b osd 4g8 (5025 ez 45 01 (L8 (6525 e S5 ] B sileaig @ ams halS gl i e
e oz 05 655 e MF Ca e e Olsie 4 Ll 5 58 Pobe Jete (SgS (WD Jslmo b ot om0 iy

IRV S

ans 22l ) odg) iz Sl (saislS 5,008 oS 5 S Bl 4 Lggll U5 45 dls las amgy ol gl 18 e Al

Sgolit sl J5 o Shss Gidsy sl 5150 150l U 3l

FePr ot olye e 53,5 £ (b o

Sl puoly gy S0y Slpeki b5 oloordn slogiasTy
s oS 5 ool dLagyuisg, (Denaturation) o
039l cogdle dm 395 o0 Sl 0f g 3 Dble 25Ty
5 ol osilly Jalse oy any banal by ST St
L G 00,5 G sl BB S Sl sl
el o ST JSss ol 03508 (5355 i ) i
dolos =l bl o)l 9 Pble (2STy 4 (Soo s bl
Gy Sdgeio 5 (1l 1) oled 005l 8 i il oo
Slaa pogde o Bk 5laues ialS |y caiiS O
2 Le,eiSl et 5 (S f9) i el (35

AoNio ©

6“"‘—”"9 Ot 3l (S e 09,5
)54.29.(: u|9,..c Cod A..)")S Lf" o ‘:‘J& o‘j.a L;)LM:OQLAT
I YL ales jo (Shed 85, Ko 0 2l eole 0,5
Ui 45,15 cal Jobo 53 98,8 on ps5 ol ige ol
e o> 3 (D)0 e ©y50 551 5 o2 (lojen
S5y iz b layan Jpamo J Cosh, <l ax 51 0
groliiel s ol o2 b gl Cond (Jg Bl o L]
(3 Slya ] daseine 45 09 oy Jdee 8L
()b o 108 atwgy 40 3, 6lie g BISLE (5,0


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

OWlSen 5 bl usme L 03205 6955 Lz M5

96

Loyl asils o (Carrageenan) ;L5115 (Alginate)
5,9 (Gellan gum) Y5 2e—o o (Locust bean gum)
soadslsyame oS (8-11) ol axs 5 )13 (905
,o (Thermo-gelling) J5 5 ,,> S5 g Judg,on
Slalllas ;0 (295 40 (95 £ (b Oy i 18l
(12 13) conlonts 355 s

S 5 s 4 Lygall olS 5 alid 5l gy cnl 5o
o Mg g gy L el Cuz gasslS g e
08 ) 155018 1,5 oolisal 8,90 02 5 555
4 g 059 Lileacea oolyls gac (barbadensis Miller
o5k i b plgie 4 25 (Ml (eles o
oL 0,3 oo 518 oolaul 090 Gilidre mulio [0 o
S Lyss T J5 adlisn 5 5 ailied G5 55 syl 1ysl]
S 5 s> s 198 5l e ey gl
ol et sk oSy elts iliien s 5Ly
oble—wsT ((Glucomannan) ,LlesS'ol ((Hemicelluloses)
a5 0—3b o (Mannose) ;5L s 4 (Acemannan)
S 7 Olse i bl i Lises (glavy 5L
ssban il a0 50 dysgll 5 (ol wiesgl 8
L a5l i gy s s & Ll J5 IS
Aodgwl 3 Sl g dlan diwd j0 (iSu Sl aolgd
sloml ply2 am azrgi L cplplis Conl o unail
Gidis Olg=ie an oIl oS (i dls 5 5 0
g ol 5518 )0 030l Slisersy S Al » (ST
(14) 5,5 oo )13 ooliul 5,40

O35 292 lime (ol ae) jo Mide o g
Ohles 5 @hls canl a3 )F & g0 Gree (535 Em b
L agsslSsam 5 Sy slaise 05,15 (2011)
S S 0dh i (e e LB 0y S
aS ols ylid guls . wols 1,3 w) p 0,9e (French fries)
bolue 5 (0354 5 Ol G Lo (2o by ladises
Sl i ) sl Le S8 5 s
p > JUi] ouslSo (2013) Lalam et al .(3) o4 cogh,
S asdllas 5)5 0 azgr CSU Gros (0,5 Em b,
Cdz bandy S ey, wdz 45 Widged Hlebl Ll wsls
(2012) olSor 5 hwsgy el (15) il oo ebans
Ole ) iy S5 ) € e il SubgS > JUH S
(16) wiols )13 gm0 3590 G 395 & 9 3299,50le

PTGl L ojg5el abl oo (2l an T (&S s
i L e Vg ame ol Lol o FusS G yas
P r adbos dngi JLo 50 58 LS 5 529,
D3z Oy JS e &S snleioe e lad,hai g las 9
Sleacs los Ol Jlaie ol olde 00,91, 8 Lo wgs sus
ks (il Jolge ((3) wdli oo (0,5 E e b 001 2
soed JoSid OlaS 5 o508 £ loj 9 Led g, €99
(Sl e U Josdoeia) oldé oole il ¢ oldé oobe
Erl) 0S5 e 51 Sty LS (gloan] B oy
S e sl sl s e 5T es299,S0Le 1 5ol
Ly (o idigy 5 i oolo o3l (0,08 5 YL jlad e ol
ks Jsie (nS5)S k) GadslSg 00 SLS 5
sV 5058 5 (0 )t 5 S5 5 (LSS Ll
oS Lgw o) 8,1 a5 (Batter formulation) 41 e
@hig ool bags (189, iz (e ;0 050 5 57 aile>
(8) szl oo S5
Sy @2l mlio )0 slos i jsb 4y lbadslS's,um
Olsre 4 SlaS 5 Gl Jgeme job 4 0555 o0 1,8 ool
sliadgel g 0o Sl oams 5 g oaiS Lnlis Jalge
o=l (S 5 (B Sleogad JHUS )3 (cage i
Py e $Lod )5 (il pogdle aled oo Wyl DY gaee
5l a ooy Lo Sl e S plsre 4 LS 5 )
Functional ) acesgwl, olié slge oalgi Cu> g
00558 e 8 ool 8,90 oMl slaars; o (food
sbosSny JJo 4 adolSg ae slafidy (wires
Slogas 5 Eogh LS ply o Ll wsllas (SaniSan
(B)aslaiz 13 (5oL 5 sl 42 5 3590 cogllan  SlSe
Stz $SslSg ue Sy b ilisee 138 Slge conlnly
PRE SR CCR T O ESSPORN G [ JPINCNES
T) Wb on RO Sy (S5 le e ol rizeen
i (glié gl b (gla Fhs a5 (al 4 az g L (6
s o 51,5 L G Gaee 50,5 G b ) 08,
g WSl e (355lS g 008 Jelse Las o 3o
9y ol 31008 Beoe 5355 £ (b 189, iz ShalS
23 NS ds SLS 5 plgre 4 alisie (a3olS g 00 Slge
oo J=o Jmg oS g IS 9, iz
Job—w e (Hydroxypropyl methyl cellulose)
ol 9T (Pectins) oS, (Methyl  cellulose)


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

97

1393 sl 2 oylos ot Jlo el olié @l 5 35 pols dloes

Sl ygmin 4 3gzma (LT el DT 102 H-RC
Tors 3l oS S g odats (Jelome sles J S
sobie 4 (Slo Ll (59, » Aged (sroml Jole 5| Aiged
[30re Ladigas g <5 513 oo Lol OT Cix
o oslolwsy olye sl 5 0njsd

ploz 5l jetaie ol (ol igmol 8- Jou] Hlowd e
DT 102 H-RC Ju—s Bandelin, Sonorex) <s—ol,3
9> Syl zgl g wilS B0l soliil (W csle
W 4 35 kHz 5 5 4 olKxws (Ultrasonic peak output)
Jodoe 18 o0 ags sladiges «jslate opl sl .09 480
Sl ol iy alie SIS (6, Ll ) (sl
305w s g Jlas! pgle & g0 4 4iBs 10 Goe

eSSl ab gy o Yl g Loyl yl vl
4 ey B (Jsama sl S50 50 b cugh) (slims
ol als e .cd,8 13105 °C gles yo <ol 59
Slacm 5 6=l 5l o (o 5ol ) Jmd)cidizes ol e
dmlono 4y Loy, 5l eolaiwl g (9] 4o oo 5 St
(B 1 oYolw)ayo 5

WLZ(l—SW).mW—(l—S‘).m‘ (1)
S.m,
G = SeM —S.m. (2)
S..m.
WR = WL -SG (3)

Ay digad o, My cdiges adgl oy Mo SYolas ol 5o
5 s iges aal ool Jaia i 4 St So & ey |
(19)asl o Jlos iy 5l o
At pybiie anlgaBglS g 0 (STigd gy antd
FICHRNE S JUNC SN PN VNP
(LT S ) (Carboxy Methyl Cellulose-CMC) 3J gl
Slaseine .y,5 oolaiwl 5glT olS 5l ool z 5l J5 4
Cregidg G99 Lo Jobd adslSg e sla ity
asl1 Jj Co sy ol 49 Sk e ouS'3,,5 (WIVJHL
iligo lsgll Jj 59 oo Jite S, (WIVHL Cs s

St g3l Jae (2011) G )LSen 5 (g pmai line
3 G hy) A 00D E e Sz S S5 ey Jlas]
003 S8 (e 950 Al e (s b Cilizes Lyl
aiged 3 by iz (nyeS 4 aogei Lkl Lyl
190 ;0 o0y g Lgw 0, 1010 L ooy oo iy
.(17) a0 8 saslice of Kl ax o

o g (P Sl aalllae haghy cnl 5l Saa
slasbs; U sm)r s el U5 &k 2 2 o5 655
S35 2 (S50l saml g homl 65e0]) o Gy iz
iboe sl Jpaze (89, i Jhals
Bovgygolge o
H e 05) 3 st o) ,3 g s 3Lmosle]
0315 55 e oalesl shinl j3 a0 3 (5l 5 o L
S amd el izl 55 Pl by g gt
O30 2 oBGwd Lagi L6925 s 0005 (655 Sy
1208 s o o A5 sl b glahp 4 et
ol 525201215 ool 8,90 (9.5 (sl b 0 b
g (Gl N=100 socis (6 ,uFojluil diges sloss)sg
Lwg 931/04 o les 4 AOAC g, ub o s 4yl
Memmert, model UNE 400 ) 51 ;8 puitins (o085,],>
a>,0105 sL_»s ,o (PA, Scheabach, Germany
oSilee (18) wo 3 ns el 48 e w4 ol 5 il
3208 G0)l3S (sbye 335) amepo 866 4l el
(asb o )15 3 Sl Jool> olis)
SLaGh 2 s 535 € 9l e Dol Gy
Dol ol g ol 62N slajlesd G 5l ssS
Jols ad) IS sl o (i Slaseiie  ays 5 oolicea
T2 5 ol 6l Ty f00l) Jlass iy o9 To
ibioe nj Dyge 4 Sl adl o Dgol i penl
3 el 200 Lo i Jloe] Caz 16 3wl (6 55
sy ool ol (ol 535) sy 35 5L Jobne
sles ;0 435 120 Goe 0 6915 08,95 o p slodiges
a8 L8 6Kl anl b co ol F sl a0 25
Syl Jodomn 0 33, b il il @ jglase
Jsloee s 595 sl comd s el wnlf (b
Sl ol gles.os ozl 10 an 1 el
Jae Bandelin, Sonorex) (s ,Lecy— plox> Lawgs (s joml


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

OWlSen 5 bl usme L 03205 6955 Lz M5

98

IS oot JBIs 0 bandiges (035 (il hisSge s
;.;L?b.)‘d:s))f )54109.(: OMC)M: b )Q O 9 A.d;

LS 5 ok S SLts s 4 180°C (gles
(4) w5l o assl s ST alex 51 (Carcinogen) 15 o
S orSslr coz ond (2o iis 55 o4 L e
85 5 Gaar 3,5 e diyl b o oo o Sllug
B0 0 Gloj Jolsd ) ouds oo idisy 5505 sl b
S8 e (48,5 ¢ ] b w4l 240 4 180 (120
Cobis 2 Sae CB3S Sl ey (39,5 &y (89, 058 S
a0 F (Sl 055 (29, b cpghie )5 Epm
5 L 09y )l Laaseed abgy e slagle) Do cb3S
Lodiges ol o 3o 32l Lawg oxbaws 3Ll 4,
b 0 301 sleo b gom slaygesl il 5 L3

S35 SLom 3y ;2 oob plal (&S Sligles]
(OS5 T Oleasly £y i clugh lade Jels
b o1 ! 4 (Coating percent-CP)  as g sy
.a—5b oo (Water loss during frying-WLDF) ;oS # s
EYolas) Albl o e BB 125 S0 4y laysiSE yl
64

Y (%) :%XIOO (4)
WLDF = M‘I\;Mf ()
CP(%)= Cl_lxlOO (6)

C M M; NF F .CP WLDF .Y (%) &Yolze ol 5o
ey b DT BUL0) o5 ¢ plosily i a1
Jogibs slagh e o () oo iy soys (oS
{0) o0mis gy sl sLogin 039 () oas & o
005 G 3l an ash, Jlade (db.) adgl cush, Hlaie
039 9 (0) o0 (o sy gl sla b o35 <(dD.)
(3) walioo (0) Gidign g adsl slagss
ai ]85l s icugb lado 9 (x9) LA (5 S o3Il

Slyiome 285 13 Julow g 3o 3590 diged 05 E

J=ie (S 955 5955l55 3000 (ygmaibingm a5
Jslome cbale 10,0, oolil Jlaie OF 51 (Cy (idbgy) ol
a0 )8 Sl (el 339 sk Jite (S52,8
rdstes 100 5 sl hte (oS50S0 5 1 a5 g5
by o, 5 lw a0 70 sga> slos U, laiie Ol
(o)p! clo SMI-1600 Jas Sunny) Sl S bl
ot s ol Sl Jolome 5 20,5 (5500 SLalS
03,8 2500 (25 °C) Lamo sles b Jool> Jslone

P! ol (Co gy as) Lol U5 gliisl (sl
(bistory) 55 o>z &5 bawg s b (aosy L) eess
S o (5 aded L) ety 5l g ot ool iy
205 jybaie sl Ol (gl B L o il
Sl aido D ae lan Sligime (g 10l j5abod
S SLalie g3 50 5 7)1 o Sl el 5 90,8
1 cas ) byl (o)) csle QMC20 Jow Saya)
$5lS Jslme Sy D50 43 5 (25 °C (sles 40 aids
IV TR RN

ool 19 IT J5 Js-lowe 51 Cs (i 4t yslaie &
100 as sl e (555 0,5 L a5 g5k 4 0
S S bsle basgs g adlal Lsll J5 Jslore 2 sl
205 G jgen MalS

2 655 oy bl (ol jlosd (i plxil s
5 @ wiged il il g gabsé (sioml Jslons
Jsdoe yo 9 Bao JBlo 3l vy (ol cgh,
9y Ladigei .00, F (83 b b o sudslS'y)oun
I8 e Sl Gl s ool e Chzr (conw 6585
O3S Erme il (i oo Al e @ s 5 285
el ploie 4 5 digel S cpuized 0h Colie Geoe
90,5 & 2S5 s (Co)
S0 e (05 e Slles 1 Gaes (50,5 E
(UAE el 50318 Jos Prestige) Sils S ¢
U5 o 4y Lo J 58 bl slls Sliwgo 5 a1 jpme
Slabes ;0,085 plonl S5 wb Jotl iz 5l g 22
S 5 0 g) I RABT 5055 E e o5 31 5955 &
00, eslaul (17) YU oo akais Jds (o)l ¢,k
O O TR S BN Jor M) PR S Y
oobed 5 pliebl S olRiws 285 18 abe S iy
3 09 (e S SO 4 e (€9 9 Wiged 9>
vy Les J;u8)180°C o oS¢ o Lame sloo oulas


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

99

1393 sl 2 oylos ot Jlo el olié @l 5 35 pols dloes

@l 2 Jsoz (5o ez A5 Sluogas o)y
) 655 Gz S Dleogas 5l (S (il ly 5L
O €95 9o ool &5 5l (yles amo o LS
gy e  (p<O/05) s axe )*’L’ Gdg 9 oless
Wl 5 5355 & Olosly (B3 b o j0 g, i
Momre 5 an az g by (90,5 E e (e yo
Csb) Jlde (59; Lide 5 )l i 95 (p<0/05)
S L Cgh ) (s9iome (st 595 Lo n
Fomo Load (cao i by g wald adse 3 o xe
St €55 555 @l b evelis ol Jio (S5 S
G A4S 0l GLAS (85) Cd (59, Libgy 9 sled
5 Dgol i jal L ool jland Gl diged 5o 5, i
(2 Jgaz) a8 sualia g1 J5 L 4l gy
(WAL Jsdono L atdly (tudgy g (5ol (5 50T L o
00,5 sanlie 590l J5 )0 jlsbe ke (oS58

borye i ar 53,5 e Qloly (S g i
5 ol Nl Jled Gl b odd (55518 (6505 diged @
5 Pobw Jte (uS90,8 (WL Jolow L axsly auisy
Jodome L 4l iy g 595 wals dgei 5155901 J3
o osaliia [T 3 50 ke e (oS0, (WIV)HL
695 o > L (p<O/05) Jls cine (s L] Mz a8
J392) el gy (g 5 Sgol i sl b oad (5,518
Slagiby g9 aS ol plas illy LT b (2
do o o (p<O/05) s —xe ).\JL_) oolaiwl 5,90 STy
(2 Jgoz)cals ladiges o i

lod 50 6,85 sl gy 4 00 & aged Ceysh,
omizmad (17) s F alol celw 24 Sus 4 105°C
39 (Fess GPg) 4 0D E i diged (252 e s
28,5 s (Mass balance) o > 455lge s,k

S35 ez S ST )bl 5IUT bl 5IGT
L ool ol anulio g ol SLalS &b 51 osliul b
Lol ooy 95 Jlazsl mhaws 13 LCD (5031 5l oliceal
O3) 38 oy £ Jold 918 Js ba e 288
e ol gl o ol 5 (sl (62T las i
S 9 ¢ (4l 240 5180 120 60 0) yo,5
J.ALM: M‘ﬁ Lng)..uuA SRS (C3 9 Cz ‘Cl sCo) ‘;59}
Ao)d (30, S F oy Sleddily gy LAz (Cugb, jlade
Stz Sl (35 G b 2l BT 5 (o ids
20,5 ooliiwl 8 asus Statistix 1331 ¢ 5 51 Ll U]
badl e

O G (535 E e 313 j5kaie 4y 1 T8 ey
Sg—ol el 5 Gyl Gl ot G 59 5l 555
aal> olg e L (wr) o1 Sl polde 0,5 colazul
(WR) (559 el 5 cssb, (90 WLISG s (SG)
sz 53 o iably ol polie 0308 aulona lotigal sl
Olyae 098 o0 0amlie a5 jshailes el sas ools ylii 1
= ool 0018 i (b diges ol jrals g asl> olge i
AL ol a0l (6ol Agal o Dol
sl e

ligs sbajless i 50 6985 e ol 6550 slaytally 1 Jga

ol (Sl (sl el g

MC WR WL/SG WL SG el e &
6/46 - - - aals
3796 0/0406 1/616 0/1066 0/0660 Syl (651
2/992 0/0990 2/080 0/1906 0/0916 Syl b = o

O35 S WR (axd (30) del> dlge i a4y O 2815 Crd WLISG (655 ogue 4,570 ,5) sl slpe iz SG (o355 ogue p,57p,5) ST Lials WL

(db.) cush; Jaia MC (o35 oge 57 0,5)


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

e 5 bl cpusxe L 028 ©95 ez Mg

100

Geas 5955 E sb 6565 Loz oS Sheogas panl iy sy s (St Ghis g5 el 5eSles anglie .2 Jgu

L
b o ! . . - T
e Bossemsbal, Basas, OPTT 0 TR S
o (o ool pflod) (s o)
0l694T" 56/159" 00000° 0/3646" 1/8396" S
0/6713* 501083+ 22/01% 03627+ 1/9925¢ c.
0l6767% 58/557+ 16/46° 0/3368* 19771 c, o i 05
0l6741% 551219 25/41 0/3356* 1/8564° c,
06799 58421 00100° 0/3516* 112805 C
0l6425* 64/141% 25/18 0/3218% 1/4128" e B
016743 61/021% 151141 013702 113324 c el
0/6238" 66/137¢ 35/90° 0/13043° 13991 c,
0/6939" 55/615° 00100° 0/3806* 1/0505¢ c
0/6950" 58/849+ 31/15% 0/3945° 1/0687: c .
Ol6514% 62/663" 18191 03381 12448~ c, Syel s
0/6733* 61/308% 20/81 0/3553% 1/0655¢ c,

3105 g ol gl LSD 051 5 oolisiad L 95 ool sxbans 53 S s By (il (slaniboo *
J5 5 sk dete (S 90,5 (WL Jsloo Cs 5 1ysslT Jj Jplone (Co )laie T 5 sl Jite (ouS'50,S (W)L Jslons G 1y (1900 Co

035 Er Slialel ) Jolo Slilial sanpaz 3 Jgur

Olileel gez 0S5 g plenly (85, 2 e

- - - CoTo

2 - *x CoTy

- - - CoTs

3 o * cmo

7 falaiaiel kel CiTy

2 wx - CiT,

2 - o C.To

2 *x - CoTy

5 ol o (AR

3 - ol CsTo

8 ot sk o

5 sk o CTs

39 20 19 ol gax
Sal S sl g jltel S Gl o 5L S

29950 10l g S (LS

1 ok Jite (uS50,S (WIVIHL Jslme C1 sty g Co
Pskoo Jto nS'52,8 (WIVIHL Jslowo Cs 5 ysoll J5 Jsloe Co ¢ ykaiie
Dol Jj 5o

Q}a&‘)é_}o.»r‘ T2 5‘5}4).»" ‘_g).a_ij T1 canls (To

Lssll

Llod ) et balpd cets g ente Saal s (o
B b i 250 Sl (o i 5 Sibsy €55
iz i) ol Jsame (&S sty (nipes
iy Lulpd 00,8 (2oLl (0,5 e el 5 8,
(i 9 (E9) D32 (RS e e Sl
slogals 3,50 1345 555k 392 355 & Lo,
el oo tin w5 4 5055 £ plenly 5 gy e
Er Olesly Cnyiiier 5 069y @iz (S Gl Biged &
ail @sd opd A azg b Jlo cd)S 3l 08
e 3 Jgaz 50 @l g oy 9590 o les (203l
o by ye ag bl 0 oaojliel wul)8 sl as aps S
op 05 S SlaaFly Ll jlas il (glaiges
12 s ) ggome 5o anles oS 1) o3¥ sLial o i
Sl b oads (6518 (6925 ez LS (gmay 053 slosd
2 Hel e (S8 Jolone b 58l (g 9 (s o]
|y abg: e 058 5 izl ads (CoTy (ime) oo T U
o aaldl 5000 8 (B jle n e Olgie 4 g S
Lilys )0 oy 695 ez 2 JUST Jlsy (0w

02310 0 At


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

101

1393 sl 2 oylos ot Jlo el olié @l 5 35 pols dloes

o gy a0, 10 95 Gio glacus 4 pus Sas
wladl LT gy, (o5l a5 50 75-80) 5 5 050 <>
%10 L oot adg iolej] &g0s a5 olo ylid gulis .o
9 Ofgy oS Slie peli e sla Sy S 5l
5as imgyy 3 (27) 25 a5l yieS oSy e
2 o3l 5 sl 50 (1389) ) Kan 5 55l
o o> 2l s 0fs 232 21y el Glaslxe
3 LS gl wols 13 sy 2 3 90 S5 (S
0985 9 a5, LS bslie jo Gl jless i &
63/03) (125, iz mals woys Vb aoye 1 pls
00 (6 pm ] (Sladiges (mr )0 aizmen bl 1) (0o
L Oy iz Rl (i (0 VL (g reml slo Jole po
295 bydse ;0 00l m M sladiges 4 by je i 5
Lol 5 ol 55515 bglone oo 1 S 5 s
2 oomelS 39,15 Jsdoma 55 00 @y sladiged § 9oy
a5 (1385) il Sen 5 L 55> (28) 55000
ool Ly 1y s o8 (ston s sz (58050051
@l W0ls 18 s 090 caliSie (suSelSy e b
Aoy 0l s 4 S wo,0 D gy oS ols Lt
G 2 VL 9 (IS pds VL 5 0y @ RelS
Ot (6l e GlpSl g w1y Sue o
(29) wi ools Lanis jiig

Dimigy 5l eolaiwl aS sle lis asdlas ool mlss
i oy malS el Il 5l o0slSs e
Gl o Gy (rizead 05 (5505 e 50 %9,
Lo g by, i Ghals o1, 50 cn iy (s5eml
Lo jlosd oy b L anglie (o cdsgad Cagh) (950w
S5 o Mg iledne @B (IS sk 4 il
G L ond gl (695 ez &S Sb gl 0z oS
(WAL Jsdomo L 4l gy 5 s3oml (656500 los
Joss it e 4 LsslT J5 3 ok sie oS30
205 (Brme dds Sz

WL TR

Lges o Ltols 5 del slge Cdz e taisT 8 iy
0 (5550l Aiged 4 Cod Digol b el b 00l (551 2
AS3ge Gl (e (B ABboe SVL Shenl (g
oot o] (3 S SOOI e 4y Sl oyl caS
o34 (Cavitation) o5 a> (somay JJo 4 diges bl o
iy 4z o Gl 5 g oy J] Gl s oS
(20 21) 23,5 oo Jypamo Cush,

50 Sy 2dl 5 2y, i I Gas (90 S E
Gos 035 Er b ez JESl ey yo ol g
5 obos & aily e ysb ar anlp (al 53 il oo
b eofsy GV sleo (22 23) sl o (305 ¢ sleo
@ oole 5l Ol ()8 e & pmie e (005 &
£ JUES! pacilin Gl lio )0 g 0igh £y Laiome o
A L5 (24) 00,5 oo it 0ole Go)bo ) 85 ol
Wlg oo 9y 5 Cenl (rlam oy Sy 84, e 4]
(13 25) uoles 35 30,5 oo yudud ol aS Sl o
5 Lisslyon 000y 58 (85, iz 5 Cash 2l (ol sl
S5l 8 sladised a5 ols (Las gl il oo o 4 Al
Sle (S g o) @i (n ey Sgol B penl b oad
Ol o ils (6550,8 slabgy plw 4 S | Cush,
el o oas ooyl gyl lasgy, i e 4y el
e ool Gali8l (reizean (20 21) wbly oo wiges
33 Dgol B el las iy Lo (5913 diged 3,5
L o) Vb wd> @ gl ) vald wgei b anlis
aSged (Jobw Bl (BlgS S0 4 Gree 05
Williams and Mittal 4 (2011) ,/,LSe ¢ ol,ls .casls
$5lS g e lse L (2o, oS Wingas L (1999)
03,518 (g, iz (el 5 Cagh, ke (talidl 4 i
S MS e St o 4 Al 00 5 o 0l F s
Od=d G el 50 Sush) 95 5l Cailes 5 Lo sy
sy ol (1383) g 5 yssl )y (3 (11 26) wsly o
aslllas 5)50 1) 3,5 Sa3 (o) b ooy o

o ) o SLadS sl cal sl isls 18


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

e 5 bl cpusxe L 02 ©95 ez Wy

102

e References

1. Hubbard LJ, Farkas BE. Influence of oil
temperature on heat transfer during immersion
frying. Food Proc and Preser 2000; 24: 143-162.

2. Bhat KK, Bhattacharya S. Deep fat frying
characteristics of chickpea flour suspensions. Int J
Food Sci Tech 2001; 36: 499-507.

3. Daraei Garmakhany A, Aghajani N, Kashiri M.
Use of hydrocolloids as edible covers to produce
low fat French fries. Latin Ameri Appl Res 2011,
41: 211-216.

4. Sahin S, Sumnu SG. Advances in Deep-Fat Frying
of Foods. CRC press. New York 2009.

5. Kim DN, Lim J, Bae lY, Lee HG, Lee S. Effect of
hydrocolloid coatings on the heat transfer and oil
uptake during frying of potato strips. Food Eng
2011; 102: 317-320.

6. Hershko V, Nussinovitch A. The behavior of
hydrocolloid coatings on vegetative materials.
Biotech Progress 1998; 14 (5): 756—765.

7. Kampf N, Nussinovitch A. Hydrocolloid coating of
cheeses. Food Hydrocolloids 2000; 14 (6): 531-
537.

8. Albert S, Mittal GS. Comparative evaluation of
edible coatings to reduce fat uptake in a deep-fried
cereal product. Food Res Int 2002; 35 (5): 445-
458.

9. Garcia MA, Ferrero C, Bértola N, Martino M,
Zaritzky N. Edible coatings from cellulose
derivatives to reduce oil uptake in fried products.
Innova Food Sci Emer Tech 2002; 3 (4): 391-397.

10. Mallikarjunan P, Chinnan MS, Balasubramaniam
VM, Phillips RD. Edible coatings for deep-fat
frying of starchy products. LWT 1997; 30 (7):
709-714.

11. Williams R, Mittal GS. Water and fat transfer
properties of polysaccharide films on fried pastry
mix. LWT 1999; 32 (7): 440-445.

12. Fiszman SM, Salvador A. Recent developments in
coating batters. Trends in Food Sci Tech 2003; 14
(10): 399-407.

13. Mellema M. A review. Mechanism and reduction
of fat uptake in deep-fat fried foods. Trends in
Food Sci Tech 2003; 14: 364-373.

14. Boghani AH, Raheem A, Hashmi SI.
Development and Storage Studies of Blended

Papaya-Aloe vera Ready to Serve (RTS)
Beverage. Food Proc Tech 2012; 3: 10.

15. Lalam S, Sandhu JS, Takhar PS, Thompson LD,
Alvarado C. Experimental study on transport
mechanisms during deep fat frying of chicken
nuggets. LWT 2013; 50: 110-119.

16. Amiryousefi MR, Mohebbi M, Khodaiyan F.
Kinetics of Mass Transfer in Microwave
Precooked and Deep-Fat Fried Ostrich Meat
Plates. Food Bioproc Technol 2012; 5: 939-946.

17. Dehghan Nasiri F, Mohebbi M, Tabatabaee Yazdi
F, Haddad Khodaparast MH. Kinetic modeling of
mass transfer during deep fat frying of fried
shrimp nugget prepared without a pre-frying step.
Food and Bioproducts Proce 2011; 89: 241-247.

18. AOAC. Official methods of analysis. Washington:
Association of Official Analytical Chemists 1990.

19. Amami E, Fersi A, Khezami L, Vorobiev E,
Kechaou N. Centrifugal osmotic dehydration and
rehydration of carrot tissue pre-treated by pulsed
electric field. LWT 2007; 40: 1156-1166.

20. Fernandes FAN, Galldo MI, Rodrigues S. Effect
of osmotic dehydration and ultrasound pre-
treatment on cell structure: Melon dehydration.
LWT, 2008; 41: 604-610.

21. Eren 1, Kaymak-Ertekin F. Optimization of
osmotic dehydration of potato using response
surface methodology. Food Eng 2007; 79: 344-
352.

22. Cuesta C, Romero A, Sanchez-Muniz FJ. Fatty
acid changes in high oleic acid sunflower oil
during successive deep-fat frying of frozen foods.
Food Sci Tech Intl 2001; 7 (4): 317-328.

23. Ngadi M, Li Y, Oloka S. Quality changes in
chicken nuggets fried in oils with different
degrees of hydrogenation. LWT 2007; 40: 1784-
1791.

24. Moyano PC, Pedreschi F. Kinetics of oil uptake
during frying of potato slices: Effect of pre-
treatments LWT 2006; 39: 285-291.

25. Duran M, Pedreschi F, Moyano P, Troncoso E.
Oil partition in pre-treated potato slices during
frying and cooling. Food Eng 2007; 81: 257-265.

26. Dogan SF, Sahin S, Sumnu G. Effects of soy and
rice flour addition on batter rheology and quality


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

103

1393 sl 2 oylos ot Jlo esll lié @lin 5 35 pols dloes

of deep-fat fried chicken nuggets. Food Eng 2005;
71:127-132.

27. Parsapour MM, Lameh H. Possibility production
of potato chips through dried method. Iranian J
Food Sci Technol 2004; 1(2): 15-22 [in Persian].

28. Dalvi M, Daraei Garmakhany A, Aghajani, N,
Daneshpour G, Hosseinian M, Mohammadi N.
Effect of blanching and soaking in osmotic
solutions on oil uptake and sensory evaluation of

production potato chips. Iranian J Food Technol
Nutrition 2012; 9(4): 67-76 [in Persian].

29. Jokar M, Nikpour H, Amin Lari M, Ramezani R,
Mazlomi MT. In vitro production of low-fat
potato chips by using hydrocolloid coating.
Iranian J Nutrition Sci Food Technol 2007; 1(3):
9-17 [in Persian].


http://nsft.sbmu.ac.ir/article-1-1297-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-05-13 ]

Iranian Journal of Nutrition Sciences & Food Technology 104
Vol. 9, No. 2, Summer 2014

Production of low-fat kiwi chips with aloe vera gel and determination of the mass
transfer profile in deep fat frying

Mokhtarian M**, Tavakolipour H?

1- * Corresponding author: Ph.D. Student in Food Science and Technology, Young Researchers and Elite Club, Sabzevar Branch,
Islamic Azad University, Sabzevar, Iran. Email: mokhtarian.mo@gmail.com

2- Associate Prof, Department of Food Science and Technology, Sabzevar Branch, Islamic Azad University, Sabzevar, Iran

Received 22 Oct, 2013 Accepted 14 Feb, 2014

Background and objective: Considering the harmful effects of oil from a nutritional point of view on the
one hand, and high oil uptake in fried products on the other, reducing the amount of oil in frying is
essential. In this study, feasibility of producing low-fat kiwi chips based on aloe vera gel and the influence
of various pre-treatment methods on reducing oil uptake of the product were investigated.

Materials and methods: To produce low-fat kiwi chips, the effect of coating type (CMC gum and aloe
vera gel) and pretreatment (osmotic dehydration and osmo-ultasound) on the mass transfer of fried kiwi
chips were investigated. The qualitative tests carried out on the samples included determination of
moisture content, oil uptake, fried yield , coating percentage and water loss during frying.

Results: The result indicated that, as compared to the control (blank) and osmo-ultrasound samples,
osmotic dehydration pretreatment in the experimental sample could reduce oil uptake of kiwi chips. The
results of optimization of the method of kiwi chips production showed that kiwi chips prepared with
osmotic dehydration pretreatment and coated with 1% CMC in aloe vera gel (i.e. C3T;) was the best
treatment for production of low-fat kiwi chips.

Conclusion: The result of this study show that aloe vera gel as a hydrocolloid compound can reduce oil
uptake during deep fat frying.

Keywords: Osmotic dehydration, Edible coating, Aloe vera gel, Ultrasound
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