WAV 53T 00 055 AVl SMe mlo 5 psle

(o0 e § 9950 O y1 3 Jolo (gl (y9w b (Tl (v »
Y)ﬁv\{ S c*V@B’\:ﬁ ab\ju\.o:u J.a.so- cYLg..LhU'o Joeo ‘\v'fﬁ'b Joes

gl s oiils ( olie o s psle 05 8 451 b3S ol s gel ks =)
Uil oo oS85 (ME mblis 5 o5l 058 slawl Y
Gl b mlin 5 (55,5LES ke o8I ( lIE mlas 5 pske 0y S Ll Y
VYNV 15 pds Gu)l 80 /10700 1l s fo )

BJ&&"

. e

sl Y5 Yozt 5 Jlaslr o 0k aile Oler 3 il i e 3 5SS G me w53 68 ol 518 olew 25 SUe (sl
Jols 5508 05 U Sl s Resn cnl S Sae il e IS Os 2108 s S eslinad ( ST Ollen gl Oless o5 g 553 0
BA 5 Y Y S Sl ) g s pre Casby . db v 05031 ok 5106 Sl il e s s 5555 5,1 Cilzies glads s )
il by LTSl ol e 88 513 bl s BB 5ol sIUT olis s analid O gl S5 55 5 (S Ol Sl el
Sl 5 ek gad O g bl 5 el )l Sl (St (g pliiillanl ziu (o 2aSE Sobls w5 50 Ao s EAS L aS sy 0 ) S
osb a s by ol BA SIS Sl e 5 B O6 She Cusb red oo 3T plie (RIS ol 0L Casb) Osesl s L e
B ga5 (8 el 3l 0L 1y oy Oley 31 55 0 ddS Sl dm JT Ol e 28l basles 3 ol BT 51 Jols il il 2alS (g5l sme

il il aals

jmilany@yahoo.com:oisie Jsis

AR



ot s 3 3555 331 3 ool 5518 050 06 Sl s 5

Qb&@)wjo.)sw

bamlio 53 V0w 8 oy 350 350 5 oS 5T S 5
555 Ol GRIBI L S s S edalie dald G n)
5 Sl [ 4d amlS e Cnglie Olpes 51/ 4 Ye )
(s e D i Sl eslizal L (ToV0) OLes
SIS sy e il e 4 s LS
S el ml Ll LSl cnl S ‘p§)}~“
7 e ol el Qe Al L oS 0l OLLS Gedd )
GRS 5 06 e e S Sl s S i
5 Fsl Sl (St Ul apd e sl LB
I Bl L 4l Olpe 2150 L a0l pla Canslie
oo b (T OLen 5 55 [V] ol 0L 55
SIS sy gl e DU 55 WSS 5 0 iliss o sla
walls bl sl Ope¥ped wl n S e
30155) Lpews Lisls OLE 55 o 5 31 5 3 i
R R I S AP PP TG P PR I
S e &S 5p of 5l S il glasles ) Lol =k
Sl (618 EalS (BB gles 53 el (S celas VY
OlSes 5 Syl [A] sl 0L 5 5l (628 b
o 3L SIS L S 0sd 06 (55l s DI (Y T
S5 g sl mbe Sl Lol L3 s s
o5 w5 Ee o el RS Wanl sboss
O 05N g0 53 s SO o 38 g Sl lS
el I8 il 5 il s iz e eslinal 5 S 05,
3ty bl (SonS 3 s BB SRS 4 e

[a] s 55 5 o e VLl Esly

b Sy, g3l -Y

slge V=Y
Cvf))Tj\’L;»jﬁJFQ)JJ)T)‘MLLMF%CA?
s dged plo 4 S Al oslital  Jowe H15L51 el ags
i oslital e S5L 5l e 4 e 5 350 3
oSy esbe Pl e eon sSoods pee
CS a5 J Kis s S (gl & @)JJTLQK.:M
0o NWDT w58 5L s 55 5 donl i e wlalS

Yiming <S5 5 SleblS Ll wpl ol ag

2. Probi

yay

dodo —

sy baS el Gloss, pepe LU 8 SU ol
Sl il olen (IS Jam e 51 Ul
500 S i el e 06 a5 sl ol Sl IS
S L sl 5 ediS e by OF oS Snd
5 0L e Sadcdn Sl cwl ple 0L Oas Ol s pd e
Qo 4 S S me b g OF Cpde a6 SalS
g 3 e 53 (SIS b 3 ol 5 (Ko Ol s
ol 53 il i (s Sn sl el 5 bl e Sl 0L
e 3l Sushs Sorles W 4w Cugbs LU @IS
S IVAR PV RCON S P HPE VN ¥ It [PCIOY
Jsb s a8 il sl 518 AL e sre 5l Cusby
AR VAT IS PRIV S VS KVL RGO W R
4 s gy 4 S005 (18 Cogby el e
SIPA R SO/ - [ P USCSN RSSO 5 P P PN
r g 3pe S OU e b S e Gl Vsems e
=0r 3 G 2550 faS pl b Dl e 0 S
s Jl S S (I8 5o ST V] el w8815
O e P 2 ot o8 el ulply S e 25 50
byl CodS U35 3 oSkl pge 18 [V 50
]uL’"L‘“ s S NS
OB Jge b w555 b Sl il 5 0)l8 0 Kiass,

055 5 b ed) it s e a Jold SIS O

] el eu .x:;ls e

Olse 4 Ol peo Jold ool aen Ll 038 2L351 (700
T 5 s e & w3 ST Ly A S5 0
S5 sk s ey sl SLalS S 058 WL
e LaOL a0 53 1) s o Gl S il 5 055 6L
e 53 il 8] Sl 3ls Sl el Bl s oy
b5 Sl 08 L o et oz 53 LA 5 he
(TN OLan 5 e [0] &S o 5 1, L3 slaasily
INCXX e 53 5 b eSSl i Sl L
ol b sl o ) Jels 00 cks 5 388
ORIB el 2 ol Dol oS WS jante s
SRS s A et (B8 Ol 5 ol ol Ul
e (3L Al S s 4 Saslie 5 e s
SEe 03 Shlse e i Zaslie 5 oML

1. Differential Thermal Analysis



VAV 31 N0 655 AV lad

O sy 3l e s S oy amo b s aids ¥ Dol
&wbﬁ@mykﬁméub)bjﬁc)l}qﬁj\
Gl YAIA slal b alsl L slaanS 55 5 L
bz 3 abge Glaosasl plwl Ol B 5 Ldd (sdase
ARRRERERESRVEC S

Cusby - Y-Y-Y

AACC 811 Gled s, 5l eslizad L s 0L cusb,
0 5 Y ) Sl Jeolsd o Cusby dsed a5 S S
DY o Sesltl Com 5l 5oy

A L gy s —Y— Y Y

0L pasiln e gy 4 jre Cod 0351 oy litens
3ok o gre Sl iy (&5 ade G al g 5 ol andls
Lol 35 o 5 odd 035 S8l sl ol 8 e
[IF] 0l acsloes

I RPN HE S A

GMB_BAHR Juas STA o&vs s 5ol > L5l
o 55 Gl nl 3 a8l QLT 58 oL
e a8 813 oy 5 ) 350) SlinlesT gdile
os oy 53 S ke 10 035 4 0L Sl glasS O3l ol s
PESSTIA RIRGIPv P - ER NI PR St Wot IO S
23,5 plnil aids ol S Sl

b ILT-0-Y-¥

sVE—4 oylas 4 (0449) AACC 5jlibnd 3b 0L zie
0538 2ol CT30ue a5 o 3L olSis oo s
S50 8 s Ad S bl e ez 3 5 I
SS9y s Lgad 45 25 Dgo s Gol ol )3 ealizd
bl s g b e B S 15 ol
2t e b e (Jee YO Pl e L VYV LS
1YL s &gas 03,08 G oY (S0 A 03,03 30
Sl as S s 06 jhe e Olge 4 ([S5,23
w8 plnil oy Sl dm el BA 5 TELY Sl fol g s
Y]

O sl oy - Y-Y

Je eslizal 5,50 SEM) s, s 501 S s Sos
Cer s o oS oxtle KYKY - EM320
= e AxA sl & OG sae 5l ols sed Il (glueslel

Ob sl Wsad e S oy e Je ¥ oubs %

yayr

g5 3 S Ad wg o ,siS Biological Products
4 Caand Veon O S Jlasl oy 5 2.3.20 EC
CS,h 5l Sespd s el S5m0 S 4 Gl
Sl 03 by oS0 Sl Sl S g S
3 S g oe LG Sl plab Sas 5§ e s S

b py,-Y-Y

A A Gl 4 55 4 e 5 355 5
Yool jas oy VS0 (o310 Sad (T Ve (Y
oy ¥l die dus s eSaoder pes cdo )
DEsy heoyd Vo lsw S5, dipl el Sis
A0 Ol 5 do 3 VY0 § o (55 s o3V /0 K055 5
Ao a S B s ed e 5 3 30wl e do)s
0]

O ag —\-Y

5 3 3,0 5l sl S dald &gl g ke 4
b ool 4 A el LS 5l ol pes & a) o
sl sl olas Wl wns o 5 3555 3,1 (55l slalas
Al 5 S s et 5l 58) S il 5 es S S5
mbie 53 e L el s SIS Glab IS Ll
Szt Ul ple s a0 aolss Jos 4ids Y Sde 4 oS
23 S8 5 Ol dows G s b S ez s S ol
25 Ad e gsldlad ke @ sl S sl a0 YA gles
A o Zugby 5ol 8 e s TA-E e les L, 5L S
Al SOl aads Y e s s

o2 o et O3es B e 55 e
© o6l Gl 5 Ll U Sl 4 S o3l 4 b
ol Jld jases (i slil bglses 4 3L eslel b gl
Soldae 53 5kl IS Ll 5 cﬂ)j A S alal S s ol L
G b w53 s S Bl G5 Jse b w5 1 J
£ 48 5 Laids Y S w5 038 Blol G bylos
sl 52 .o S plosil Lol fas oS bgloee A 50 L aids
A bl 5 a5 ALl B byl 4 e o5 eii
sl 0l JE i B S s ekt el e
LB o gmses 5855 L Ol o)l 48 2o sl Vo) ex) e
R A s SR
e Ao s A s Susby Losl S Sl am s YA-E

0l S Bl a3 V00 glod 53 e 500 S 1 268



i 33555 3,15l ol 5508 050U Sl e

Oley S8 L il (ol pre alS wiey Cusby s
Solspme sk a b 0L wy sk, oy Sl s 00
5 Bl el G g s 4 sese 55 Wy 15
Wl g M5 a3 1y Gl 5 old J guames ks
ol s il Ko 31 s 5 Cush) Ll e a2l
ol T O3 et s Sl 8 S L Sagky
" Eon s WS S IS e Ll S
215 a5 edd o S B sl a3 oS 55
Ul Rl man sy e s [ O (I el
B 5 el oI5l a3 il e O 23S
Sk sder Lame ol 53 il dead SIS 4 O
Wl b a5 plsioeel o by Al SRS

AL S5 Ll e T MK LUl 3 5> 20

70 1
.Q::
05 _
o |
40T —+—firstday
ol
305 ——third day
(SR
20% Fifth day
1024
o1
1= S S —
treatment
i g treatment g

Fig 1 The moisture content of the bread crumb in
different storage times
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Fig 2 The moisture content of breads crust in
different storage times .
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Table 1 Specific symptoms for treatments

Symbol treatment Chemical mixture

A Chickpea flour: mashed potato;
90:10

B Chickpea flour: mashed potato;
80:20

Chickpea flour: mashed potato; 70
C :30
D Control bread with corn flour and
rice flour
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Table 2 Crumb to crust ratio in different

treatments
Treatment Crumb to crust
ratio
A 0.12
B 0.12
C 0.09
D 0.102

Table 3 Retrogradation of samples during storage

Time AHr(J/g) TC (C) TP (C) T0 (C)

Control

First day 153.3 159.7 89.1 50.3

Fifth day 189.51 152 93 49.6
A

First day 224.47 157.4 115.1 62

Fifth day 226.96 156.6 115.5 59.6
B

First day 260.6 168.9 107.2 54.3

Fifth day 165.065 136.4 92.6 49.7
C

First day 314.31 156.3 109 553

Fifth day 159.228 136.4 93.1 45.5
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Table 4 Average comparison of treatment in Fracturability, Hardness, Springiness, Adhesivness,
Resilience, Gumminess, Chewiness

Treatment Fracturability Hardness Springiness Adhesivness Resilience Gumminess Chewiness
Formula
A 1231.9° 50.80° 0.27% 0.64° 9.22° 1045.3" 104.01°
B 629.2° 37.17° 0.29° 0.66" 9.18* 598.33° 69.04°
C 629.9° 34.25° 0.32° 0.57° 8.85" 484.44° 54.01°
D 1286.9° 78.68° 0.16° 0.41° 8.42° 735.56° 64.61°
Time(h)
2 338.2° 66.25 0.12° 0.63" 8.96 720.33 92.76
24 1220° 62.86° 0.34° 0.56° 9 767.6 68.26™
48 1308.2° 16.06° 0.32° 0.53° 8.7 659.99 57.72°
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Celiac disease (CD) is a kind of entropathy which is result of gluten intake from widely prevalent
food sources such as wheat, rye, barley, and possibly oat. The sole treatment for celiace patient is
using of a gluten free diet. The aim of this study is investigate staling of a gluten-free bread prepared
from different percentages of chickpea flour and potato. Bread staling was evaluated through texture
profile analysis crumb and crust moisture (after 2, 24 and 48) and starch retrogradation by differential
thermal analysis. The result of texture profile analysis showed that the factorability, hardness,
resilience, adhesiveness, springiness, and chewiness of samples were decreased by chickpea flour
reduction. Moisture analysis showed that, with increasing amounts of potato crumb moisture was
increased and after 48 hour crumb moisture was significantly decrease. The results of thermal analysis
showed that, after 5 day, enthalpy of samples was decreased but in control sample it was increased.
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