[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

oln! 2188 gles g 4345 pgle aloro
67-79 wlxiuo 1397 35l 3 o )louis (o juw Jlw

Ple> 9 09y @ 2 (105 T sbod g ooy yg dgdl J5 L (20 by 15U gilwain
Gl g (g9 3l oolaiwl b o0loZ yw g1 9B (e (o>
P aeS s el £ s ) (65055 B30 S BT

Il hied dis e g olSsils ¢l lié gulio 0uSiails ( olié gulio g pole (cwiige 09,8 Jbokiul I Jyims odimayi -1
narjes_aghajani@yah00.com ; S.ig xSl Cay
Il o dias e g o8l o e gulio 0uSiails « olié glio g psle cwiige 09,5 Lobiwl -2

Sl ehen L ogy ol ()l jeugi ol oo 5 (8 00Sils ¢ lié mlio 3 pole (cikige 09,5 bobiul -3

96/9/4 : i 3, g o 96/5/23 15l o g

° -

®

1005 & slod 5 ol 45 ablygo e 0ud ¢y DY game 13 0ad Gl 89y (liee § Sk 2 (Al Jalse 1B g il
oA s SV gazme ;0 gy Wi RS 50 (6055lST5 008 Slge Fhe i e 5o (s3bj Sliin (pizren all e o] o e
o=l o BT cenl a8 )0 090 Shaiz Gl 2 0 00D e DY game wldgi )0 1yg gll J5 2 L bLsyl o bl el a8 57 090
WA (g2 O s ugd ez (S 9B 9 Oy i 2 (5955 Em o g Lo gl J5 el b s

190 5170 150) Les oz [ 559 90,0 20 310 0) itvg olgie @ 1505901 J5 calises slacdale 31 suims opl ,o (ghigy g 3lge
Gy gl by 5l o0litnl b oddju st e o> Pl9F 5 0F9) 232 2 005 e (48306 54 2) (o g (i 4z 0
b el S5 g0 50 b (gl ST 0l (65l annge

5o 955 Em sloo 5 Oloj GRal3l bl 1alS ad &y (b o) iz Gliee 5 Cash, BT by cale 133 L (bbadly
S Gty AT ol i badiged e 23 cdl (Rl badiged (89, iz g aLlls (g Wg) 00l E e s sladiged Cush,
Sl @l 28l rals |sasgll J5 clale (38 L Lol ol oo (l38l 50,5 g e slos 5 loy GalBl b oo s st (e
L g 009 zugn slo 43,5 (50,5 & an 18 dige Ll pd ( pugandis 42 )3 182 (slas 5 H6/94 1545901 J5 cdale aiBs 2 Lo a5 ol L
Dyl oo Lab Ay O yg0 4 00l F g 9 e (S 9 (o> Sl 950 Lyl il

S 5 oo Al oollaal 15T e 0z o 0aIE e g Jpame a5 4 joxie Wlige ygaisl] iy 5l eolinal 1 g ¥ R

O35 Eaw sbod 5 o gy iz (@O ig ysaell 5 oadit pu s L (G G il

oo @

JUasl oy peie gl ol il o Coenl 3l a5
5 s 5 8l g (HAL (SloskB cr y TS WDl &
oot axlis o5l 4o B glacs lams 5 o5 4LSI Lo
0 C)_..u (5»‘..\_(: b‘}n o @L@‘ e ‘)i.'.') g_BJJa )l |
LT o Laes o i8] 55 1) Jeame Cold
7 9 09y e Gulpli enl 03,8 o Rl Sl

g gy 53k olel o @ly (SB5) Geas 5955 €

ald oml jo ol Collae pu sla The b 2lis
Sasb 4 355 o0 Djge Glojen jebay &)l 5 0 i
ol &8l csh) (alid osle 4 (89, sle S JUinl L a5
&S5 00 (12) o5 0T o selr (85, 9 00 e
180 s 160) YL sles L EL g, 30 0,5 Faw dil B
Pl @ gy 08 Sas anlp e (o5 Blo 4z o
Jimame 5 ,L5bo 5 (SilSe pls> 05t 50 a5 e


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

Ol g ST L g 891 J5L (2o Sy 5T (g jluding,

68

Bh g 6 9abge Do 4 (2lAE Slge B LD Wb
0 o idigs 59 LB Sluogas Vans (1) 0,15 o &0
agby ) 05 (6 pdydehi lugh ) Hlade (e, i L alal,
aie) 5 (16) wib o (o0 Tl 3 ()l S5
= SYgazme wdy Sgzr (S ity leslanu
Jle lye an cnl a8 S 5j5 0 ol Dlinixd oz
Jie Jzgn (S50 (29531 1251 (2004) Akdeniz
S 5 eizpen 3 OLlj deo 15 dae (HPMC) sl
Ero Slakad CodS 3 1) il ge¥ge 2 4 (L - leS
Sleslaiulas ol as i g wioged b))l s oud
S5 (Pl St 5 (F9) iz SRl Sl badslS g e
(3) v ol Jyazme
ez 3dgi 4 53 (2005) LS 5 (5, sl
LesT 000,85 )8 atig s Ly ouds (o phuligy sk jiree
ol 55 (spmpl 5l sm ]y 0ol and (e jiae ek
Erse 55 00 5 oy 2l j09 0 BLusS (LSS o
a9 )ed (1895 9 D)0 ) Sl (gldue )3 g wis S gaboge
L e (B by 45 0l (s gl aisged & pw (5518
2 gy i lade azrgd LB halS cel ety
TS O o)l Sde 4 Wl oo ST 0D Sle Jpazme
Tt e (PO 45 Wb et (riznen ol b
5 et 2l ety 0 lasS Ll maan Ly (e
LAz JalS dn joe T 4 £ e 03 odsi (1o
(2) 0 %12 §13/2 1415 e @ 49,
=S 5022 5 sk it 51(2002) o ISen 5 Garcia
o ejoe P oo ibe sln ok e Jsn
ool 9,5 s oL o (£, i oS jshae
3 ok e L (oo iy S ol plis bl ais S
ol Jeie Jagst (oS )08 41 Comad (485, iz (alS
" O35 E e Sl Gae Y908 (n e O B St
Sl 052 Jgiyome OIS 5 35l o U1 51 oolicial  sie
T LM L aolie )0 (89, i gV ge )b
O S8l (als HA0/6 (f5ee oo by (9 (2o
oAl (RO Yidgy srdiges Sl H3 (5l Sre BB ALy
(17) 093 osalice wals 4
(Y oSS 5l eola il (1386) ohHlSen g Slso
s 2l g 0 ilaS g anlis Glgle Jite (oSS
o ey S P CuiST 5 89, @i a5 o
sle lid guls asols J18 cwjp 0590 1) desie 00l G ju

St = S i o) D Sy b as gy 45

@ Jolge 0,5 )8 az i 0)90 b (olde Y game
Sle>) O sltin 5 olowd LS 5 (8, CoinS aile
@it oole S 5 (38 e o Do g Les (LS L
o g s (SB35 5 o sl olge 5 Cash Jle sl)
Sl el 50,5 & 5 8 sl Lo i o J3ame 35
(S eSS Gy M 50 (50,5 E e (S
ol (2O by 0, g Vb lad o oudly (SO SN Glas
w23 slos )] pgzman 63,1 5 udslSgyuem dlse b ol
Foe Ol (2l ool ojlasl g 52 algz pasS ge
ol (1-3) wlo b 0,8 & pm anlp (b s, iz
2 sl 50 W5 La,956 ol 5l soz b o el
P Jolge g oysiS8 aaly anils e 00,5158 89, i
0955 93 4z (9,5 Cr (o> )0 (2 00le (189, DA
ch 5 5 SBlob yelai (89, Qi onims IHI Jelse
5 Jomame s (al8l (D) Jpame (S (4) (213 0ols
00 S Seas el oaims als” Julse 5 (6 7) Jsbsw
Dibgy 5 (9) 4yl cgh; e 39 mb {B) (Slenia
- iy 5l ool . Wgd co aumds (9-15) ldé ool 2o
PR 50 (29, ©a AalS lp (ol 29y SThe> sla
ghw Slogas 45 bxl 51.(10-12) wsbise 0,8 &
5 ool il e s (g, iz gl i oolo
Ciz el sl (ol o9, Wl oo (SThe> slaidsy
J=3 2138 osle (om0 tligy Bk (03,5 E e o> 50 )
Slybl yo e leiSy 5 S5 S sl olml b 05 &
sole 515 31 Esgbs, Ui 5l nlos el olid osle
J3b @ galym laoe Sl gy Ciz b g g 4 ole
9 e S99 00d E e SV gazme (635 Lad> gy
Slo by oamms JSis szl ogd o 2138 oole pabo
55 0 5l oS 5 b bz daadslss nue wlss o (S5
Ll asCul cle @y ooudslSs e 5l ool 4 hled Lol wuily
4 Cows 9> (Barrier properties) SoiuS aw ely
P amd oo Lt Lo 2 5 525 0mS160 ()5S |
Loy Jold Lidigy oylare 4 solazwl bl slge .l

ol s Laar s Lo oSy wolyyll olsle linis
Sy oyt wenlin 0,0 azgs Ll 4S5 0zl e basy 5L
OF G dpdei 0o ¢ s SV game (2O Mg sl 0ole
9y ol Sl @y jelly (pl a5 aBlse (129, 4 0ols
S ] Cals J5 50 gy canlie iy 5 kb 5
Functional ) o31,3 (oles La Sog38l 5l eolitul L.l

i g3 o 5 8L g sludas (S gilS | (properties


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

69

Ligygolge o

b 50 (e L Sl en sladises Gragh ool 5
S5 el 598l b 6 peS Cemg 5l 9 Antd Olhen S
L g ools oy sk D s b (glodd g & j00 4y ()5
A (6l sy o Slislesl g5, 5l L3
Lpdigas A 9 (B0 sy W Jslxe (55bw oobo]
Lsassll oLiS cgusslS sl ygrmilinmsns antd sskiie &
SIS e bawgi 5 0,8 gl o1 U5 5 @Sy
LaJslome 4t (sl oad 23155, 5 (Ko (Sl o5 ,2)
20 510 0 (glo Jslo 5 oolitusl Lame sles by e T 5
L 0ol 4l g oz 005 4 (oo (g
s 90,8 S Lol 039 5 i ek O Culies
Comnd) ($3351S sl gl ;5 4BBs S Do 4 ladiges
e 3 W50 00l 15 (G35 Fis 1 43 mse 4 Jslomo
oo 5 095 )5 (BLoI Joloma b w3 518 Lo (s,
WAL (595
- by Sladises 10,5 & Cuer Baiges (g3lw oolel
(Ll F18232 Jaw (Sshs) (S5 (05 ¢ s 50 00 00
a0 50 (lnl Gl <8 58) (S8,5 G Loy (g 50
4.2 Sasa wgndes a>,0190 3170 150 slocs ),
o (10 41 es) 4 ladiges o) winds s 4356
Loyl (Blol g, L a5 )15 Sl (59, (b ¢ |
5 (o baiged dos 2alS 5 (65 589, 5 050 @)l
(10-11) woss oolel (som slo o, ca
03l 50 Cash; 5 Sis oole iughy g SiS 0dle (s
o g Soslasl celw 24 o (b g 4,0 80
(10-112)
P9y A 00SE p SBiged ()2 55503l L2y Olie
252 50 ladises IS nl (sl plosl oy Sl
o ools 43 el 24-48 ow 4 b o 55 ol Pl
(10-112)
oola sl L oo # yu slodigas Sy Ol s [ digod ST,
Loasigai) Ladsigal 5l ()0 nmSe 5 ngai (25105 (b,
ly GLSs g5 Dol g wad osls 13 ()b aladoe (99,3
Jlizss s 3l ool U (amis oo Jlac! ladigas 4,lS
leicS 5 Ly WBBB0F oo «Sigsles o5 ,2)
ool L (K5, slo il )b Judow ¢ 4320 4 (1836%3264

Casb) Gl g (85, @iz (el 5 (8L Dleogas
(18) sl oy sl P>
Sly—o a5 assls L_z5(2002) Gauri 4 Susanne

dte QLS LB oY) &eo (Y5 el (a3slS 5,000
i GhalS eel o Of eisn Aol 5 Sy lsles
(19) wigs co OME AL podds F o SV guame ;0 g,

9 P (2o i a5 asly flias o) Sas g Sl
(i) iz (60 3glS g 0 Slyo b (dnjin e
a5l e (Ol 5 1S I8 ol e (S5 S
09y 2i palS sl gl e ok Ay (39,5 E
(sals) (s o lawises b dmlio o 2l Jpame
i 38U Jgmamma Bl 5 o olyS e 4 &5 i
S PleS i s o> 2l b sl el
Py 9 S5, Bl 9o 5l S i sy Y gams
5 (a0 iiig) oy oy oS Jyame oo
(9-13) 592 (in yg9s) bl (sla s b anslie

soslgils 4ac (Aloe barbadensis miller) |, asol

Lsﬁ-ﬁ—hh) u_'a 5o L)‘ ‘;{B)LQ uo|5_‘> J?I.) 4 g 00g Lileacea
9 009 4.:‘).....» 9 J) u....?u 9o 6‘)|O OLS U"‘ | 4_‘>9.' Sy94
b S 5 gl g ol e 198 51 i o cgh,
5 Pol e ol ¢Sy alom 5l Gl sy, 5L
(Acemannan) .,Lle—.1 4 (Glucomanan) L—lssS oIS
Oibgy Olg=e an oS il elsS 4 azgi b aS wil o
St Slys 55158 )0 0jgyel e S 4l » Sy
(20) 0 15 oo 1,3 oolizul o9

St 45 G5t oo LIS s 4 e S pan
Sde iz (2S5 35t )] sl 2Bloe A eling
o eolazuwl C"‘) le.bw.uo 9 la Sl u_')iul} KUK N
b yan ol 8l iy L 5l (i S ol il
YU Ol piae 4 dz g3 by Cymizmad 5l 5055 oguatey oaisS
l_" asJlas Q"‘ KU C).w uY}.am B Q-éﬁ) Qo yo Oo%
aizl® g i Jsle et siledingr 5 oy S
sloslainl 5 53,5 & loj g bod ol e (95 &
- 539 909 20 510 0) G lisee glackale L 1545501 s
sy iz Gl 0 (ShsS Giby olsie 4 (e
b ploxl ool E o gues e (> 9 S olo


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

Ol g ST L g 891 J5L (2o Sy 5T (g jluding,

70

5 b 3L (535 50 oS 0 sk sshiie (nl 4 p0 8 eolil
lo By S olys cwyp slp 535 e abai 0 15D
(1 Jsaz) 285 )5 ooliial 5,50 0 oo oo

badl e

T L adged (o1 w00 g Cagb) Hlade gl
Slaie Ol s Wy, ((55) (o 90 slagiois loddd & pu
wgll J5 cdale 5l cow oo & e gusn sl aiged Cush,
ol o @l LSS 5 59,5 &y i3 e 5 Les s
T b 5 Ol Gl L 0gd o0 aladle oS j5bles
35 959y mg 00h o slaaised Cush; Oliee (03,5
Ceagby BT oo 51 sassll J5 cdale Gali3l L g o)l
A 0ilgs e ol b g oall ALLlST ol F e b adigas
Sl a8 asly Lsasgll J5 Gidisy (SaiS o Cpols bl
S rS sz 5 Laadsai oyl L 5o 1,sa50)1 5 ol
O3S G Slos i aile 3 e ]S (b Ol e
O35S T Ol 4 Sl St Sush, RalS 4 s
Seis adiged mhaw (50,5 & Gloj GRIPBIL 105 0980
&le a5 (Case hardening) oo oo uSid diwgy g oos

Sybes (Sdee Hb > g Cush) z >

plscl (Adobe Photoshop €s6 sase i) Cligs |l3sle 5 5|
O PLagid 18l g D@ L (S5, sle el ot
J3) aals slaaiges LAE wgas IS K5, SN w4
(A1) s a1 gl 51 (00,5 gm0 51 am
AE = ,/(Ls — Lb)2 + (as — ab)2 + (bs — bb)2
(1)
> SB SRy oy p Hshiie &l game (ow> (2b))]

59y 9 2liz aejl 3l eaiE s g s > (&S g
(Bl o555, 0,5 0 lasulad solatul (g5liel O Sigan

9 RUVIRIK) LQ;.)L:))‘ L @lmj—' J?M ).QUQ 9 o)’A 9 p.ido
D5 (et el (230505 o)) el 5l g
s plomil 150y (L3 5250 30w g g & Am0gs
ool eSS St ggmtils i 7 ol sl
la,les 5l Jols sladiges adS 1,85 aw jo 45 599 00u0

(10) wisges (o b3yl 1,1 Jgur
Siloting yobane 415 5lmants 3 S lol Sl g 43525
Jy cble 756 Cod ol £ uon la 48,5 (A5 ole>
Design Expert (6.0.2) ,I33l0 55 g gewl glaw g, 5l (aido

00l F e 28R e (oS PlsS (iledingy Sz oolitul 350 olaw 5 Jiis sl i ] Jgae

solaul 3,90 LSLQ)L“.'.J

e ojled -
(o2 = 59 20,9) ygig)l J5 ke (g 42 )9) &5 o (slad (48:39) 53,5 & e
1 0 190 6
2 10 170 4
3 10 170 4
4 10 170 2
5 20 150 6
6 0 190 2
7 20 190 6
8 10 170 4
9 20 190 2
10 0 150 6
11 10 170 6
12 10 170 4
13 20 170 4
14 20 150 2
15 10 170 4
16 10 150 4
17 10 190 4
18 0 150 2
19 0 170 4
20 10 170 4



http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

71

(wl

=) 282

535.4439

180 —

B: Frying temprature

(=

ZU s

15 |
- 59.2023
2
®
=
5 71151
o =
5 10 & 732406 L
o
£
=i
O]
%

g

0 | ¢ |

2 3 4 5 5
C: Frying time

512375
150 T ? T
2 3 4 5 5
C: Frying time
190
180
@
L
2
«©
s
Q.
£
2 170 4
f=2]
£
=
[
4]
160 —
150

A: Gum Concentration

170 (33,5 &y sled) 59,5 & oy 5 1559l J5 clale = all 15 i 00 ¢y ag gz SLoiges Cush, liee Ol i 1 S
(48854 5,5 £ log) 00,5 o slos g Loasell J5 ke =z o (010 155901 J5 clald) (30,8 & oy 5 Lod = (ogemndas a2 )0

1345 sb len il 0 4l 0 5 e il 3 gl S
Erme sled 5 ooy Gali8 L 05 so onalie il 3 IS
i) L (555 ol e 51 gaill J5 Clé 5 0,8
5 b algs e aS o 4 wlS LaaSges (ol
il o e ik slogd STy b g ladiges oygmaljulal 5
o S (95 G Ole 39 o0 alaxMe &5 ok len
9y e U Lgasiall J5 cbile 5 50,8 &y slad
D)0 baiges olids, ol 20lS
L 55 o osnliie 3 glaJSit j 45 ,5b olon
0055 Ee sloo 5 ey Gl g Lysessll J5 ke a8l
U W5 o0 453 15 o0 293 4 g3 s, 8 (S5, aSls
SR8 s el 5 e sleals S )l ay
sbos g Olej 99 oo alaxde a5 b jlon .ol ladiges

S dil b gy wdz (i sam an sla i
Lo 45 j5blan ool 0sd 1, 2 UK 5 st (33,5
ey 2 Ol 0955 e sled 5 ley RIS L 05t s
ialS el gyl 5 elale ilidl Ll iosl o Uiyl
9y 232 Olie 9 Cewl o ladiged 15 (89, i (e
Ol Dhgasgll J5 ecdale (mlidl b sjlasiloe 26 a0 )
395050 LUl 5 5)ld (sogre Wiy ladiges (B0 ilgy do o
20) 1,9059J1 J5 5YL duoyo Lol 23 gy (sladiges a5
5 9l ansls (amo e T813) (YL cugh, e (0o
il S g (0 0108) i, i e
Lo oo &b g b diged STy Ol i ulis
Loyl )l lss s, D gl (0310 5 (Mg 31 ool
odd E o st ladigel 5 S5, Blslgbsal (K,
2 Ay O e T b il Lal5 il cow


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

Ol g ST L g 891 J5L (2o Sy 5T (g jluding,

72

Giali8l 5 5 (50, Ermme sled 5 e (Rl L (it
L oo ools Licdg slaaiges ;o (8/82558) i, sl
aS ol aalgs samlin |yga54)1 5 %9 3 S slacdale
a>,0 170 5 28 slales L o8, S G ol ) Co
odl_‘o] d.o.d\)4 )‘)‘.QS uo; C).»...v L)L") Sde 4 g u«#j»-wl-w
5750 ol sloJsSse 4 Jlasl b (655055 000 olse aisds
t)_».v L;lo é))/l.:_‘o QJ‘“"—ﬂj 9 U"'\_""’ S )l Gt‘..\.(: ools o
lodaed Ky S rals cel g 00,5 (6,5 ol ol
WS e Nigds g0 wall slddiges b ool oo jibg
WSl Jymazme ;S o) L3 (liee Sl L K,

®)

(<)

1.52032

110957

069883

ol uptake

2 0

(@)
1.8657
138352
0.901343
0.419166

So.0630114

o
2
v
S
5

B: Frying temprature 160

22119

1.63727

150 0

9y 5t ;30 Lgasgll J5 e 4y o (5055 ¢y
Slha K asls

00 Fymw usd Sdigai b () el Ol ss wig,
sl s &) 2 B USE 10 50,5 e it Lyl Co
Ny aigei D () 2l (05 g slos 5 oloy I3
sbos Lulyd o b () (a3ld Jlade (n 3omb o)l Jop
O &y Oloj 5 ogmmdas 4230 165 1 a8 10 5 & s
o odwline W7 51 xS |ygasgll J5 cdale g aido 3 5l xS
(43/7833)

S, M 0g e dlimdle 33 JSKE 43 a5 b ylan
039 el slaasisei Ly ool ¢ o musn sladigel S

B: Frying temprature

A: Gum Concentration

t}“" LgLob) QQJS C]w QL") 9 ‘)9455” J) clale -l ].\.)‘L) Cod 00 C}w TP T Lglmdgs..o.: Q.CB) UA.> U‘)’"" k_)‘)u.\J .2 J&&
0055 G sled g saigll J5 il - 5 (110 1508901 J5 cdile) (30,5 ¢ oo o 5 oo = (s 42,0 170 (0 5
(a8ds4 50,5 &m0 0oj)


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

73

C: Frying time

C: Frying time

C: Frying time

C: Frying time

180

180 —
e
2
g
=
E
2 170 -4
f=2]
£
l
w
i
160 —
150 180 170 180 190 =0
0
B: Frying temprature
A: Gum Concentration
a
[ 190
5 180 -
2
5
=
a
£
2 170 4 L
49 L E
P
w
@
160 —
314
351633
150 - .
N 0 5 10 15 20
150 160 170 180 190
A: Gum Concentration
B: Frying temprature
6 190 b
5 180 o
2
2
iy
=
£
49 2 170 —
=3
£
=
w
o
34
160 —
43,7853
2 T + T 5 4
150 160 o 180 190 1= M T
o 5 10 15 20
B: Frying temprature .
A: Gum Concentration
. Color Diffrence - Color Diffrence
5| 180 —|
2
5
=
=4
g
44 P! =3 170 —4 B
£
=
i
o
180 —
o 150 + T
2 0 5 10 15 20
180 170 180 190

B: Frying temprature

A: Gum Concentration

C: Frying time

C: Frying time

C: Frying time

C: Frying time

(i

A Gum Concentration

4

A: Gum Concentration

43.78373)

A: Gum Concentration

Color Diffrence

28 9477

A: Gum Concentration

D=0 50 () pa3ls e -z 8K, adle plie o (L pasls Jlaie) olidy, olime -l (S lagasle ol s 3 S

o 5955 F a9 alisee Ll 150 Con 00l e igd e ladiges IS )


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

Ol g ST L g 891 J5L (2o Sy 5T (g jluding,

74

a0l slo el )ly adl e (et a5 b les s
il s S50 Ky (o 2P pj S

Lsasgll J5 dale <oy & g oy S0 5 &y sleo

Er st sbaaised S (indy Slss 04 S5 5o
sl 00 a0l 3,8 s Gilizes Layly 5 o 00
T boo 5 Ol Gl L 05 o0 aladle oS j5bles
4Bl alidload £ m g ladiges IS Bndy 85
L Shrin Ll 5 cbale al@lh o5 J s el
Sy alaxde a5 jsbilen (28l alS s sladiges
Jy eble Gl 8l b 5 Yok (30,57 ¢ slagle; 5o
4S5 Jlo 50 9,08 ogro W) ladiged (S Sy 1,945
Loenlb o005 g 0bes 9 0005 & YL slales 5o
qs sleassel (S Gindy 5l Lsasgll J5 cdale 38l
Dgd oo AwlS
d G 48,9 Guos (30,5 T wul S silwa
Frare & (@b Baa (3,5 &y wil )8 )0 o5 Ll
ool egde dlge Lai> (e )0 (5, L Jlade (e L
JEs gloyenio (nlpl @bl oo (i le3 5 sladss
0055 e gloo g Lsasgll J5 cbale ol a8 o0l
et asd S s Bl 9,5 gy pley Do g S
Sle (B ibg do)s pla glaily b ate rizres
S e plo el g iSlas (S 553y 5 Cugh,
S 5e PBlas 89, wix g sald aise b laaiges IS S,
Jiteo glo 2ol polod 4y (55luainge o] B joah aid S
00 et bl 4 azgi Lo ools LSy ol 5 (35
Ols=e 4 wamsllae 0 3V hls o ol wg5le ainge sl
J= oly 45 ol vl Sl Ll o e g G eslis
Lsasell J5 clale wido 2 (30,5 ¢ ooy il L) sl
Olgie as (Gogamades 42,0 182 (50,5 £ 1o (Lo 5 %6/94
a3, ki aig Ll 4 obcews ez balyd e
5 =5 Pls> ol J= ol Ll b Lol ©j50 j5 0l
Sg— o Lad> Ay D)9 ) 00D F e gues e (>
6 5

oub E b g L dtiged pwe (b))l bl
ol 53l L sgd oo alamdle @l 4 S5 15 a5 sbilen
b g e (e (a3l Ll Oliee 9,5 e sl 5
5o ‘el 4_.3; 09_‘5 A (SO ..\.;3) 9 4..3[_' O g [ 445.0)
oL el lyme ysasslT J5 cdale zliil b a5 s
Wb (oo Rl g axils (Jg5 g ladiged el 5 Jlac (o
PR 53,5 & YL slagle) g bales jo cl> pl &S
Er e sladised S8l o Sl Sl W)
ool il G4 JS 50 40,5 F e calitee Lyl d o oo
t)_..u ul_a) L)’“"‘)Jl l_> QHGA odalin 45 )#UL@D o
3,18 (69520 uigy Lo diged 8L cw> a>ld 0,0 05
a>,0160 sloo b oyo,8 T sles Jldl b as” Jb o
=5 J955 5 Sl Wy, ladiges C8L o 2 LE ogeads
Al a4 ugand 45,0 160 51 Les 2ol381L Jg o)ls
St 59,5 o ol slalos 8 gtigll J5 ile ol
LYL lales o s od badiged cdly s Lol Sgups
3y, Leasges cdl pws Lasla |ysasll 5 cdale zol58l
5 Lsasgll J5 clale slojen 3l cwyp yo codls talS
oA Ladiges 8L (o (ol (59, 03,5 £ Ol
5955 & slmgiloy 3 Lstill J5 Cile 138 oS s
“obe) 50 (Hy wb S8l (AP lh AalS 4 i oligS
Lsasell J5 cdale (nalidl Ly 5 Y5 b (09,5 & o gl
Dged oy (s9gr0 W) aiged COL cw asli
Er e sladised S5 pum paPlh St W,
0 43\)‘@4 LG uo; C)...qud..:;u Jaa‘;...: S 0l
gy 5 Al dgge Ladiged S5y (o a3l Tpsaisll
S5y e bl o e (2 YL 0ges (b ) s390e
sassell J5 cbale s Y L onds ols gy cladised o
oaalive aloads augs o9 T obey g oo (o 3L jo a8


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

Color Score

flavor Score

Total acceptation

Texture Score

RN
PR SGERSS RIS eseal
B e e e R
R T T
TOOTON SN

e
Y
o 2 274 t\\‘
3 SIS SouSS
@ “§3§§‘ g 2ms ST <5 “““\\\
5 ot Y 3 N S SESITTEN
& ‘sa“ss‘\ggxkt‘\\\“ ¢ . \“\ts‘:::sssstsstg“
= SEeCTS S = S T TS ST T TR S
5S> & P e s
SSSSsIRItISSS
6
20
C: Frying time 3 150
B: Frying temprature G Frying time
2150 A Gum Concentration
270
(<
e,
LR
S
A S
CSonsSooTRanm,
AR SOSSOTSSRn,
324077 i —W\\‘k&&\‘&‘ 241261 0::’::‘::‘:: R
8248 P 23089 SIS SN
— 277 | \OODEERSSOPOTTNISI S IS SSTRT
271519 ‘:“\\\\\‘8}:\\‘:&& 220119 SSOSSTETSEsST N
5 =
262074 pas R sReIs g @ ==
e “‘ ““““::‘“:t“::“ S 200548 =S
244780 S 232372 o “ SRS SUSSOSS @
208 @ A0 Souse 2 108077
21808 2 207 3
=] [t
3
il
100
C: Frying time
C:Frying time 5 B: Frying temprature 160 A Gum Concentration
A Gum Concentration 20
15070
348 323 X 269
202 2795 2525
236 236 236
o o
18 ISR ] g 219
@ 7]
124 5 149 5 203
8 8
190
190
B: Frying temprature B! - C: Frying time
C: Frying time A Gum Concentration A Gum Concentration
B Frying temprature 150 0 270
27150
(o
55 A“‘“‘
ERE] 50075 ‘::‘3:“‘“}:‘““ 201
845 > a8
2845 . 288 RO 5 288
- 2 T =
2o B 262 g 24 AN
& g SoanTe
2235 9 o S 222 YRR SGERUNE
g 2w : "‘%&‘&gtt‘\“““““
3 2
190
190
C: Frying time BE P " C: Frying time
y rying temprature 180 Az Gum Concentration
B Frying temprature A- Gum Concentration 270

Lulys b cou ond F o musd ez Sladiges S im0 5y - Cdlm0 b g e~ s slaasls Ol i 4SS
Geos )5 Em S ilise


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

Olen 5 GBI i L g 0T J5 L (25 by b (3lodinge 76
L T T
0 20 150 190 2 6
Gum Concentration = 6.93349 Frying temprature = 182 Frying time = 2
0 241168 56.1564 88,6894 0.0865052 3.22581
Coating Pick Up = 525364 Moisture content = 71.8919 oil uptake = 0.086503
Desirability = 0.603

538516 52 4976 232 35

Color Diffrence = 15.8583 Total acceptation = 2.83401
TR e ot (055 & Al b (sjleatge D S
- e

S8 (05 e b 50 @ Gl 0B S5 A5 jeblea
15 5 il e it oole il 5l Cush, oy e Ll
Oy HlMe (GoaS JFUS 0dd jiSuS Cagh; (e Suii>
a5yl J5 b lodiged mo g (1 21) ol oo 00l i
23 g0 21y 3,8 E e (e 4o Cughy BT e 1)
GRS ) (0,5 E e e 50 Of9) i lade Gulply
slocble boads oo il sladiges i pd 000 g0
Cebl e 4 (o - 55 e )0 20) 1ysaslT 5 VL
00,5 iz 5 | (66 (8 Hlade YL Cusb; (55l
bls 1) (eoopicdy cde o (2 (ol (liae 5V
5 U 2l olga (a0 by 3l alie i oy,
SYgame 05 Plst 5 sy @ Ol 2 1) 005 E
&Sls Sz 550 alol 10 A8 A isged ()00l E
Sl pod gV 0,8 40 (2001) o, Se 4 Patil 59 oo
s w50, sslitl (o0 0/25-1) 15 s 5l cinivgs
Oa=> )0 00 (RO yibigs (sladiged g, slade aS ols Llis
S0l 00,0 7-22 sals sladiges & Cund (0,5 F o
(25) cal
Sly—o a5 assls L_z5(2002) Gauri 4 Susanne
e QLS LB oY) &eo (Y5 el (sa3slS 5,000
e GialS el nh OF 0efgn donl 5 0 sk

> 9 2l De50 18 (pleS p (BObg U
3950 ol Guos (3,5 E yo p> 40 10MSE yu (A0S
d_vé3_..u W J_a...uo C)L’> 445,0:..) ‘5>L.\.C oolo 4......45.‘ e
S5l ozle 4 506 ol OF Gl b palas jslate
Qﬁ_ﬂu u...l.ul_‘i uw ..bl) d......:y 9 Ml.: 4\.......134 L LS""\'C oole
Sl )5 gg, &5 cid (plaiS L 1) Cogb, 4 055
oole Bl JBlo a8, 9959 Bl (90,5 Ep > 50
;.9}1_" dj LS;‘..\_C .)‘9_9 99_»;‘;‘0 J).HS LS’L“: oéLo we.]a)
w2 $HYL Oy i b 0y 5l W)l (YL Sugh,
ol ilise slaan 155 (21) wsjls 508 & > 50
=5 e sl oad S xS ke 45T 0iiS o
A yomie ;e Gl (22) il pe a3, s i ushs,
ot b Cosb) jladie b usSae job a5 (€9, i
o e ol T a8 (g o Wi e L g, o5 Ll
sk b &S olala o il (85 39 (nlpl (S S9d5
S0 A (S i (89, (o0 LS 45318 S92 (oL
Ly (51959 See JLSLw 5 0l oo S ou &y 00be
(23 24) il so g, a0 ol oaS o (giSTE


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

7

oo (4285 6) 5 Vsb (10,5 e oo 5 (gl
P e g wmsbe (e g (S Ple S b (Jgame wgs
@l ot ales [salell J5 L (a0 ibs pae b avalis
bl e cdlae (ol ge 55 (2014) 45 IS5 5 L )lisee
Lsasll U5 L (555 ez (soUisy o5 sl plas Ll
09 O9dos g Jpame )0 (89, Lia el 4 i
(20) sty asls o (&S olys 1 e LS S
avgei ol 55 (2012) o) Sem 5 o] (o (rrizran
G55lS g )00 Sl b (e jim Slo P (23 iy oS
Js—ame (£9) iz als el 1,55 5 Jole fie yolas
"S5 5 o> Al 2 e b Al g 0D oy
cble Ly slole Jre g ot iy (oled 00,518 (S5, slo
O by Sz Jles e (s T sSis ey 1D
(32) 59 o o sl D>

S R e sk Geos 095 G sl b
DS el 39 8L B 4 89, O sl 5 9980
Sl ¥ ooy 2ol e 4 (53,5 & YL slales 5o
Sbe SolS (58y) i e Joame (3,5 E e
S Somols Sde an ygasll 5 L (om0 idey (mimen
|y 085S & e 50 Spgby BT (50 ] (SaisS
GRS Jgame 10 (89, i laie ol a4y g ool (alS
O Sas ey 03,5 g (SYob lagle j3 ke
sleady) ol (s (FooSsyr el g Jyame s
Sogby o i )0 g ool dtay (o Bl g (ge
sl el o ol Ll ol o 2lS 30,5 e 50
a eie )b jLid all ST s oS sed e (elaw sla sl
ol 9 95D dimgy w35 9 La sl cnl S
o= o=l S s, LA (i ez ple OLSIS
9 YL sloles )0 50,5 7 s 0] 8 planil il oo 23]
] S el (59 i (2l ey olisS e
S9-tis Iy Jomaze (o (iS5 sludss 1)l 4
alin 5 oy Jpame (o 2l 5 S5, 8 e
il oo vall sladsgal

ate Ll Jloel Ly a8 il ol oo s 5o
s ole) 9 Jol e (ol 51145 (50,5 & e 0] 3
0055 F y Slos g W6/94 194591 J5 ke caiBs 2 oS
e b (Jsame adgs il I oo ((msmdes 42,0 182
Al S opda Gl YL o Lo b a8 (029,
392 3 1) (e ole3 ol 5 SL (S5, eabs

sWilliams .(19) Wi o 00 F yw SV guama 10 0489,
Lk, boglive _aoidies sly Y5 das 51 (1999) Mittal
A yoxie Jols oli8 4 S Wisgad cdslice g wis )5 colaul
4855 (26) 0t 50,5y e 58 (Eg, i GhalS
J50 =S 90 Shss pld Lood (2o il als
2 elS 053 655 0 g (e slaaY o ole e
ol e demo (il g asls s | (89, i
(27) a2 55 Cagb; (5,065
Sl iy LS (o Ly i (e ina
b 0 Bg e SV game (AS (2l p 5elS g0
oolaiwl a8 axtils ol JI 5 5%e ¢olomesly (e jr
ol g Cmgb; Ol e udelSy 0 slaatg
45 09 so Bras (b E e il B (b Ladigal (489, i
- by s 3 (128) o)y cdillas gids ol @i b
S 2l e )0 Sush) @ il 0 i wile (20
Csbo, yladia g (Rl 1) Of Bl g 00,5 Joe (9,
WS oo Lad> ) Jgazee
sled g omb Sde @ Sl (Sow (SLSI e, i
Sl S e Syl as Sl e 6 55L L 098 g
Sy 091 Sd Ay i 005 E Ol slabes 4o
45 LS e 5 Vsh |y Cy ey Soe e lid eole wsllas
Moriera ¢yizen (29) 0500 (19, iz (halidl a4 e
&y YU clalos 45 azzals gLl (1999) )l San
OO ebae il ;0 g dlugy @ JSAT 4 e 53,5
S9-bis= 2l Jgmame )0 s, wix GRalS sl Ll
(30)
Sials L as wols 1Les (2002) 5o 3 Moyano
iz ol 5 lw a>,0 120 L5 180 5 0,5 7w sleo
Lol (31) actlioo Gali¥l (i ez SLoI303 9
ool L2l S |, Cybs, ke 45 Sl Loy Lies Jlosl
Erm o> g Sghy 2955 wlo b (Slenie (g0 5 Sas)
2 ofsy iz GhalS ael (oo b 25bice 5855
(813 .28) 552 o w55 rer
2525 (B30 gy b (e KT 5 e Sl S
23 535S Ermm YL sbales 5 ooy e 5l il 5
S AR g b b (S (e Sla et e
1B bl J5 cdale il Bk o Jlo o 0p laaises
- by Ll (p>0005) aisls Jgp &g, (om sloasls
do,0 20 clile pgasas) Lgasyll J5 L ladiges o0
a5 190) YU, los Lyly i Jlael 5 (omozm = s


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

Ol g ST L g 891 J5L (2o Sy 5T (g jluding,

8

e References

1. Aguilera JM, Hernandez HG. QOil absorption during frying

10.

11.

12.

13.

14.

15.

16.

of frozen parfried potatoes. J Food Sci 2000; 65(3): 476-
479.

. Aminlari M, Ramezani R, Khalili MH. Production of

protein-coated low-fat potato chips. Food Sci Technol Int
2005; 11(3): 177-181.

. Akdeniz N. Effects of different batter formulations on

quality of deep-fat fried carrot slices. A Thesis Submitted
to the Graduate school of Natural and Applied Sciences
of Middle east Technical University. 2004; PP 120 page.

. Rubnov M, Saguy IS. Fractal analysis and crust diffusivity

of a restructured potato product during deep-fat frying. J
Food Sci 1997; 62, 135, 137, 154.

. Krokida MK, Oreopoulou V, Maroulis ZB. Water loss and

oil uptake as a function of frying time. J Food Eng 2000;
44: 39-46.

Haghshenas M, Hosseini H, Nayebzadeh K, Rashedi HR,
Rahmatzadeh B. Effect of B-glucan and carboxymethyl
cellulose on sensory and physical properties of processed
shrimp nuggets. Iran J Nutr Food Sci Food Technol 2013;
8(3): 65-72 [in Persian].

. Pinthus EJ, Weinberg P, Saguy IS. Deep-fat fried potato

product oil uptake as affected by crust physical
properties. J Food Sci 1995; 60(4): 770-772.

Krokida MK, Oreopoulou V, Maroulis ZB, Marinos-
Kouris D. Effect of pre-drying on quality of french fries.
J Food Eng 2001; 49, 347-354.

. Daraei Garmakhany A, Mirzaei HO, Kashaninejad M,

Maghsudlou Y. Study of oil uptake and some quality
attributes of potato chips affected by hydrocolloids. Eur J
Lipid Sci Tech 2008; 11, 1045-1049.

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

Daraei Garmakhany A, Mirzaei HO, Maghsoudlou Y,
Kashaninejad M, Jafari SM. Production of low fat
French-fries with single and multi-layer hydrocolloid
coating. J Food Sci Tecnol 2014; 51(17): 1334-1341.

Daraei Garmakhany A, Mirzai HO, Maghsoudlou Y,
Kashaninejad M, Jafari SM. Influence of partial drying
on oil uptake and quality attributes of French fries. J Agr
Sci Tech 2010; 4 (2): 41-47.

Daraei Garmakhany A, Mirzaei HO, Maghsoudlou Y,
Kashaninejad M, Jafari SM. Influence of pre- drying on
oil uptake and quality attributes of French fries. J Agr Sci
Tech 2010; 1939-1250 [in Persian].

Rayner M, Ciolfi V, Maves B, Stedman P, Mittal GS.
Development and application of soy protein films to
reduce fat intake in deep-fried foods. J Sci Food Agric
2000; 80:777-782.

Shih EF, Daigle KW, Clawson EL. Development of low
oil uptake donuts. J Food Sci 2001; 66(1): 141-144.

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

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Garcia MA, Ferrero C, Bertola N, Martino M, Zaritzky N.
Edible coatings from cellulose derivatives to reduce oil
uptake in fried products. Inno Food Sci & Emerg Technol
2002; 3: 391 -397.

Dokhani Sh, Jafarian S, Kabir Gh, Mortazavi Beck A.
The effect of preheating and potato cultivar on the quality
of frozen French-fries. JWSS 2007; 11 (1): 421-429.

Susanne A, Gauri S M. Comparative evaluation of edible
coatings to reduce fat uptake in a deep-fried cereal
product. Food Res Int 2002; 35: 445-458.

Mokhtarian M, Tavakolipur H. Production of low-fat
kiwi chips with aloe vera gel and Determination of the
mass transfer prolife in deep fat frying. Iran J Nutr Food
Sci Food Technol 2014; 9(2): 95-104 [in Persian].

Gamble MH, Rice P, Selman JD. Relationship between
oil uptake and moisture loss during frying of potato slices
from CV record UK tubers. Int J Food sci Technol 1987;
22: 233-241.

Pinthus EJ, Weinberg P, Saguy IS. Criterion for oil
uptake during deep-fat frying. J Food Sci 1993; 58, 204-
205.

Hasanpour N, Mohebbi M, Varidi M. Evaluation of
coating and frying conditions on physicochemical
properties of deep fat fried Falafel. J Food Sci Tecnol
2014; 47(12): 53-63.

Jorjani S, Hamrahi V. Effect of Guar and xanthan
hydrocolloids on uptake of oil in eggplant rings during
deep frying. J Food Res 2015; 25(2): 231-238 [in
Persian].

Patil SL, Singhal RS, Kulkarni PR. Screening of different
hydrocolloids for improving the quality of fried papad.
Eur J Lipid Sci Tech 2001; 103: 722-728.

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

Balasubramaniam VM, Chinnan MS, Mallikarjunan P,
Phillips RD. The effect of edible film on oil uptake and
moisture retention of a deep-fat fried poultry product. J
Food Process Eng 1997; 20 (1): 17-29.

Abedpour L, Dehghannya J. Investigation of oil uptake
during potato strips deep-fat frying pretreated with
ultrasound and osmotic dehydration. J Food Sci Tecnol
2016; 50(13): 65-72.

Orthoefer FT, Gurkin S, Liu K. Dynamics of frying. In
Perkins, E.D., Erickson, M.D. editors. Deep frying
chemistry, nutrition and practical applications,
Champaign, lllinois. 1996; 223-245.

Moriera R. Rosana G. Elena M. Deep fat frying. Aspen,
Gaithersburg, 1999; p.350.

Moyano PC, Rioseco VK, Gonzalez PA. Kinetics of crust
color changes during deep-fat frying of impregnated
french fries. J Food Eng 2002; 54: 249-255.

Hoseinabadi V, Badii F, Gharachorloo M, Heshmati A.
Effects of blanching and hydrocolloid coating of potatoes
with methyl cellulose and tragacanth on French-fries oil
uptake and qualitative properties. Iranian J Nutr Sci
Food Technol 2012; 6 (4):71-81.


http://nsft.sbmu.ac.ir/article-1-2479-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-07-12 ]

Iranian Journal of Nutrition Sciences & Food Technology 79
Vol. 13, No. 3, Autumn 2018

Response Surface Optimization of the Oil Absorption and Sensory Attributes of Fried Carrot Chips
Under the Effect of Aleo Vera Gel concentration, Frying Time and Temperature

Aghajani N**, Gohari Ardabili A?, Daraei Garmakhany A’

1- *Corresponding author: Dept. Food Science and Technology, Bahar Faculty of Food Science and Technology, Bu-Ali Sina
University, Hamadan, Iran, Email: narjes_aghajani@yahoo.com.

2- Dept. Food Science and Technology, Bahar Faculty of Food Science and Technology, Bu-Ali Sina University, Hamadan, Iran

3- Dept. of Food Science and Technology, Toyserkan Faculty of Engineering and Natural Resources, Bu-Ali Sina University,
Hamadan, Iran.

Received 14 Aug, 2017 Accepted 25 Nov, 2017

Background and Obijectives: Different factors affect on the quality and quantity of oil content in fried
products, of which frying time and temperature are two main factors. Also the effective role of hydrocolloids
in reducing the oil absorption of fried products (food products) has been demonstrated in many researches
but few studies have been done on the role of Aleo Vera gel in low fat fried products. Therefore, in this
study, the effect of Aleo Vera gel concentration, frying time and temperature on the oil absorption and
quality attributes of fried carrot chips wad investigated.

Materials and Methods: The effect of different concentrations of Aleo Vera gel as a hydrocolloid (0, 10
and 20% W/V), frying temperature (150, 170 and 190 °C) and frying time (2, 4 and 6 minutes) on the oil
absorption and quality attributes of fried carrot chips was optimized by response surface method. All the
experiments were performed duplicate.

Results: The amount of water loss and oil absorption during frying was reduced with increasing of coating
agent concentration. Also the moisture content of the sample was decreased by increasing the frying time and
temperature, while oil absorption level was increased. The sensory evaluation results showed that the total
acceptance of fried carrot chips increased when frying time and temperature increased, but decreased with
the increasing the Aleo Vera gel concentration. Optimization results showed that the optimum processing
conditions were frying time of 2 minutes, Aleo Vera gel concentration 6.94% and frying temperature of 182
°C; in these conditions, the quality attributes of fried carrot chips were in optimum level.

Conclusion: Application of Aleo Vera gel coating can lead to produce low-fat fried carrot chips without
adverse effects on sensory attributes of the final product.

Keywords: Fried carrot chips, Aloe Vera gel, Coating, Oil absorption, Frying time, Temperature
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