1399 ,, 03 A7 oy5s 103 o les DOI 10.29252/fsct.17.06.07 LM bl 5 s

4 S 3T sl — g )15 pgo J 394 51 & 33315 (i (0! (w3
S 9O Sy g 93 I (ylgas

¢ 4)l§ dhad uub-¢3>1}5fé}) P 4*2)5T b Sl ‘15\4[-?' Je! g_;l-“))')T
30.5‘};1.9 )LﬂT

Ol e s T o8l 8 dmly S s 5 o5k 03 5 st (5555 s il -1
Olnl s (S psbe o8l (08 ool 5 05 a8l (e wlio 5 psle 0y S Ll =2
Olal e e oDl sl3T o230 3y 5 oy M mlio 5 o5k 0 S L2015 -3
Ol s o Sy pske o830 )l (53,008 sl Dl 55 o S sl )b L1 -4

(98/11727 : 5 3y &b 9B /09/10 1 b s &= 5b)

A

S ane s N e 53 0T Ol 58S Gl ler 3,505 5 a5 B Sl Ll o el sl Sl 4 g
S5 Sl Uy @ (CWIAA) Kool a5 (ST oS5 5 (CW)Ugls oSy b o aegs J55850 5 el sl Jhassy
Golbsme sib 4 @My sbdidsl L St Rl (Jel ml bl plile 4o),00 mhe JUSS 0V e b
S Slagad galos s ppslie I3 5850 035330 Jl onl bt (1S e ok s S sl gad b g i el (P < 0/05)
5 0 Slde 51 2 (P<0/08) (sl pme sk s CWIAA U505l L ods e (S (58505 o soasn pom [l o5 - psls 2alS |,
SV oS5 DAL S sd 5403 00 Sl &8 5l 0Lt beiged 8L By s n w25 CW 5040 Lol g (a5
LS|y 3 Oliay 508 133 8 o OF thow Lo yoine S 8L s 35 ol LphylS ST e I55850 0 Sl b LIS
23S Gl sl b LIS STy oS 5 550 L el 4 S 550 4 535 90 (51545 s 0L s (0/9620/05 meqO,/kg)
OW 5051 e g sy 31t (P < 0105) b ime b s OWIAA U500 L et s K5 sl sl ool clss oL
SRS s I L5 s 3 sl e by S pd Kl LSS lansel sy 50 5 @ S5l i s oy
L dald Gpe Sdple 4 o Sl 5035 Sl Al U8 Sly oS 5 J5s050 L edd e IS (50 se imen 3 0L
2l 5 K8 s Ky g e Kilr e a8l Ak LIS Sly oS5 U550 5 008 4 S Ol e S (5 Sems Dlse 3 0L

L s oSS bgiolS STy oJ5 sl (Sl el 10515 s

mahnaz_tabibiazar@yahoo.com ;i g

83



wpsr 3505 8 i OSGl e) 2

OLes 5 Sblr Jol ey

okl il e s sl el 4 1 ey 3 sl
2p b gl b o gladesd ol mle g5 silienS]
Lsisls STy 5l slalllas ol sladle s [6 5 3] iy
o » [958 Al sty sl 5 [14 5 13]
S edn B sl Jb ol b bles S eslizad Wads sl
Ll AL Gla Sty o e gladidsl Sles s
b 5 S5 S8 JE, os Sl et osd axl
slete STy bolen (6 K L 5V5 oS5 58 ol
ol S 1 8 (63 Sl ST [16 5 15] ol o
g o O gl JSE 0 Wil O 3 Jloe o
2 b b e Sl el [17] el ain sla sk
o 2l Gagpl Olge 4 5 edd il SiS s dier
oslinad o 8l 5 JS I s ﬁb slwl sk
Sl ol 2308 Sladllas bl cpizan 18] 555 e
Gl 5 andls Jley S S5 5 ol a3 G i S
J ol LL[19] ik 55 e Sas Jlasl ol
S ary s LIS wg Gy Sl dls S
Olype alssl Sy pi S5 sladislsls w8,
Ve iV b 3 bilr by Rl
S ey cpl sl w13 eslinad 55 olde
5 Sl LUl 81 5S 5 558051 A5 aalllas )
KS OV 53 jww)r“ Q—i)iil? Olgs 4 of Y

AL o

adgl 3l g0 -1-2

Tokyo Chemical ) ool aul L )lS .STs

“le 6o ob) L o5 5 (oxl5 Industry (TCI)
5 8lp 3l 2o ol sl s S g (et o 05 5
S ol st et e o5 5 5 S

L sy, -2-2

J5.9990 ag -1-2-2

Sl 5 ool S35 Ao 3 2 56 Chle s s LS LSy
Usw b & sl sos Ao 4 50 clle 55 s Sl
Lol ot pll Goob Sl e S5 gla chale) ot sl

Lol 0ud Jolb= b y(eds Sl aby e gla0sesl

dodie =1

Npame 55 LSS58 Je Ll glages,
B I e
GV St (L piman 5 SV e (5 b IS
ol L] 68 o 513 el 3550 sdae 5 5b 4 Lao
Sl o3 ol s gl o sladeal YL gl yis
Ol Bl e sl oS s, el el
S Bpae 3 Gypm B glagbn S alds
cilg Gl Ol S sk 4 [3 5 2] Wk
o Sl 3l 83 el Slos Do Sl ("WHO)
Sl A el s s 208 ae s 10 1, sl
sl bl s gl (8L Gl s
Slyme Pl Lol glages, 5 o5k o sl
sladle s8] syls sy 5 s bl o gladed
Slp shdr SIS e w O Visl
[6] ol 4 S 015 ax 5 5550 mle slapis, a3lsle
b J s 5 mle slagds, Al el a4 O s )
S ophe @l S Gl p IS s s ae
Ok bagy 53 il dalr Dlhoo st S ol 3 Lol
L8 5 7] spiie WOl o st S5 5w
b 0505 AT (sl ealinl 550 (sla) Y3
(AL Gl STy st slay sV 655 53 4 edes
o ladend bl b ST day S (g 5 s
Gk LoVl 5 (Ldyiesmd 5 Laagdsind
s V3 Ol LS gl STy [O] Wpd o s
ssboa Sl s oad gl VL B Sl s«
4 LS Sl [10] Wi 3015w s osse sles S
Gl S5 Sl 5 ok sl 5 ese 5 Jusp g slagh
S s S Sl edd e b aLS
LsslS oSls cnnb lapse ple O[] st e
Al 5 W Ol s S s A opd whd bl
Ssb A Sl o) e Bl ol e
O S hos Lls 5 e g ke e cmdie oy S
[12] wsb e S a5l W6 aw 5 2Uss sladisy
a o il b, b ap Jlasl B bl ol sl

e 5 08 bl Wl Ji S Kl WS e

1.World Health Organization



1399 )ﬁ;@.ﬂi 417 )92 ‘103 e)w

DOI 10.29252/fsct.17.06.07

g b s el

Jodss Ol gy 5 =5-2-2

e P U s Gl sl Pbr S5
2 X 2 sl 4 lasksd lanl ol eslizal XS sladisa
LSl b g ol 4y SIS slbadiped e 5l e il
2 el g gl D Gl S Sy 600 -5
polal bas cexr 23 Sl slmage J il e L
b 8l e oas0 S (0355 pslal 4 (g 2SI
Sl S 5 phss bl 5 glas gazme pslas b s S
3 atls Ol a S @ sy BB o lows
bl ol apde a8 8 0 50 L diped 5o Ol
Los3 Olge a5 e I 05 T i 035 L
[21] w218 S glawsad ol

S5 (B Jbsy oy p ~6-2-2

s Ly a5 S slasspes (TPAY) s LG
Stable Micro . TAXT Plusdw) «sl sus 36T
S5 s sl siS el Systems Ltd.
S eslinl b batisaisl G lnl e ol (sl 23S
A3 e s 200) asete slal b wilgad IS5 4 B S
Gl o 25 s edd aslel (gLl e s 20 X
by (S 53 0 e i3 51 B e Jos 25 a3 | oS
e s ed e il el e b 228
ol Osa3T opl 53 0l ey o sla eyl Us sy 5lis
[14] 550 0 k3 5 o 8 ol ¢ i

5SSt gHll )y -7-2-2

90 (s e Jgb 3 SIS gl ped LS|y el
o 250 Bdsed silanSl (Il s 2 pskie 4 5,
sl b STy jasls o Seslul .cs S 3
[22] <58 ¢ 8-53 . Lz AOCS Cd

oy sk 5,1 -8-2-2

Fe s Ay b sa L) Sy sl
b S el geas Bl s el ST slad e
Laaslsyl 3 ols p oS o sates a3 Ladipad itz
S 45 agly b wb/\" oaoss O eslial b slats
bosbad s ol S amr oy VL Sl sosee
5L a3y ol 5 e S 03 PG a3
G e o & Grmes W8S bl OLi gl

2.Texture Profile Analyze

85

cmebliie Oen 55 38 sl a3 160 glos comSas
258 15 (oWl a8 el RH basic2 JKA Jw)
b gl byle (S5l Sl S35 55k a4 e
aids 53318 Ble s K e b GBI glos 4 O
Seelbach JulaboMP-5 Jue) s,e o plam Law s
2 b olg s s S S (Ol s el
A bl cele 24 B kool S sl ax s 4 gles
SUl slos 3 S OV b 53 eolinal 51 3 ol Sy
[6] =35 13

S ag -2-2-2

Flo S ez sagd lp oslinad 5550 05V 50
(3 535 W 2008) S (554l ss Y 3T15) s s
h09) oy Koo isd s b 12) K
Foo oo ot (354 255 % 0/05) s (354 5
185) oo ok Sis o (54 355 12) Sex
S slaaised 53 s sl 535 % 26) O 5 (Lo s
I35 Gl sad b Sy 5d 4003 00 oI5 551 L ol a
2 Doy S5 I35 L 5 SKsd il s Sl
Al 3 S Dglie DT L e 5 o 035 adid
o3 Lol sl bgliue 4 O 5 eV e b S22 LS 5
Gl e (olg 53 LS byl 4ids 6 o 4 s
e 3L sl 3 170 les b 55 el eslel S
[14] s sy 43530

Cagb) S0l -3-2-2

AACC 5ylilnl ol KS glad g0 Cusb, Ol
odie ol @l b Sl 44-16 oLz 2000
sles Lol s ooy 3 d cole 2SS glagel
oy 4 Oy By a8 515 ol S sl 4>, 100-105
[20] s 3 Ko s

P I oo gy g =422

SRR sy el KS ek o st o
oles 2000 AACC 5 il Gllas 155 &ls L oo
2 X2 slal 4 glaraslan) o3 S 15 s o3y5e 712- 10
P g e o SO slakiped s S e 51 e Sl

[20] w38 s OF o 3o



Moisture content (%)

OLes 5 Sblr Jol ey

Loeld g SIS Gbasse Cusb) Olpe his b,
o3 5051 ol a0l o 5,145 ke U s a3 2
A K 5o T SIS ge 2l s w5 Sl
S i U5 e Jol w5 Lol ply AL L
Lim 5k 5l I sladse b Knsd SRl
Claises Sly s sl 138 Do Jb s ok,

-~ Control -+ CW

CWI/AA

2442

g
-
M

184

1J T T T T T T T 1

1 2 3 4 5 6 7 8 9
Storage time (day)

Fig 1Moisture content of cake samples during 90-
day storage. Data are expressed as mean * standard
deviation (n=3) and different letters show
significant difference at the 5% level in Duncan’s
test (p < 0.05).CW: carnauba wax and AA: adipic
acid.
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Fig 2 Specific volume (a) andtotal porosity (b)of cake samples. Data are expressed as mean + standard deviation
(n=3) and different letters show significant difference at the 5% level in Duncan’s test (p < 0.05).CW: carnauba
wax and AA: adipic acid.
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Table 1Texture parameters of cake samples.

Chewiness (J) Cohesiveness Springiness (mm) Hardness (N) Samples
15.13 0.21° 0.6 + 0.005" 7.14 £ 0.34° 3.48+0.24° Control
23.48 +1.32° 0.39+0.01° 7.44+0.1° 6.71 £0.23° cw
9.25+0.56° 0.54 +0.03° 8.73 £0.14° 2.29+0.3° CW/AA

Data are expressed as mean + standard deviation (n=3) and different letters show significant difference at the
5% level in Duncan’s test (p < 0.05); CW: carnauba wax and AA: adipic acid.
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Fig 3 Peroxide value of cake samples during 90-
day storage.Data are expressed as mean + standard
deviation (n=3) and different letters show
significant difference at the 5% level in Duncan’s
test (p < 0.05).CW: carnauba wax and AA: adipic
acid.
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Table 2.Color parameters of cake samples.

b* a* L* Samples
29.53 + 0.31° 9.54 +0.4° 58.38 + 0.34% Control
21.67 +0.20° 15.37 + 0.38° 43.07 £ 0.42° CW Crust
21.73+0.19° 15.61 + 0.19° 50.36 + 0.03" CWI/AA
31.45+0.07° 2.15+0.19° 72.49 + 0.50° Control
31.54 +0.16° -1.56 + 0.01° 65.99 + 1.73° CW Crumb
31.25+0.22° 2.27+0.19° 83.68 + 0.13? CWI/AA

89

Data are expressed as mean + standard deviation (n=3) and different letters show significant difference at the
5% level in Duncan’s test (p < 0.05); CW: carnauba wax and AA: adipic acid.
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Assessing the feasibility of carnauba wax/adipic acid oleogel
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The purpose of present study was preparation of the carnauba wax/adipic acid combined oleogeland
its application as a replacer of shortening in the cake.As results, the replacement of 50% shortening
with carnauba wax/adipic acid oleogelsignificantly (p < 0.05) caused to maintain of moisture content
of cake samples during storage time. However, the addition of oleogels decreased the values of
moisture, specific volume and porosity in the cake samples. The results of texture profile analyses
exhibited that the replacement of 50% shortening with carnauba wax/adipic acid oleogelimproved the
texture profile of cake especially its hardness. The lowest peroxide value (0.96 + 0.05 meqO,/kg) was
attributed to the formulated cake bycarnauba wax/adipic acid oleogelat the end of 90-day storage.
Additionally, the formulated cake bycarnauba wax/adipic acid oleogel showed nearest sensory
acceptance to control sample. In conclusion, the application of carnauba wax/adipic acid combined
oleogelas a replacer of shortening in the cake and other bakery productscan provide the great promise
for develop healthier and safey food products.
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