[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

S (T 39 2 Sloil Tl g 39 (5 5IeSS g WS Slosil Y (w y 99
1o ol A

2

olala 1,85 6550 mimdazes ¢ ek il gy el

g g (S MMK,:;\;@!A;@@”,J;J.:)nwu)tsam ] 256 -1
gs'.\.@ CL..;}AJJ:.T ¢}L¢ oSS ls JU& CLJ}¢)J§:}J§JA§M}&JMAMJJ —2
e et Sy g ske o530
'J")J“ \_MJJ.T JLSls gdj)jLﬁS oIS ls gleﬁ C:ILM ajjf)lﬁ..iﬂ: -3
e eed S psle ol a8 Llie o s @l gd Slid sl Jlisgs -4

(86/1/24: 5 3 72, 85/6/18 (il ;s 4w ,b)

s AS>

Oloj oy a5 Ll o pebavs (Sla OU Ol 53 (B jeas (sla DU edas 5 5505 oo e Lo 5528 3 50 &il50) (6l apdad Sla 5LS als 5o 0L
o by Gt ol OB (M6 3 sl gy e 36 58S 3 Ly e sla OB Sl Ol 1 s e slasbel 5ol S (s 8L
2 S el A 06 S sle Sy oslessil lals s (eSS 5 S slessil e

D o3 edd demie A 0L 4ge B6 Sl Sls st DU Coy 5 bt b (S e cadsl ol 3lse (5l el Slkes 1 ey
Ul 5 Differential Scanning Calorimetry o L sbexmil 51 00 2l 51 5 e Jlos s 0,55 53 (-187C) Sb=
oot leal ) 5l e b O e L5188 S 250 INSITON olSiis L sleandl gline Slos slo 0593 53 05l S5 55
Bb S Wl T o LTSl Ul e aasiie o sl ds ebil sy 35l b Lol Sl S e b s s 4
A eslimal Uls BT 5 s ) Jras 5l e gls S sl sl s TUKEY'S 05051 5 (00 =0/05)

Ll o e a0 sad e Oles Kas 3m 5la5d o Bt 4l 5| S5 55 sloamdl Bl 50 (51060 I sb )3 o8 0l LSS ol
o s e 33t SOLES (5l (sl -(P<TO0L) o 03 52 (515 ome slis slls W 06 i sln oY (55 ST (555 2 slenl
AU rizan (PLOM001) 55 s 75 slaadl 51l Al € s SU L oo (glos 3 0 slesil w5 sla OB 0ol S5 55 Olje
w}&tﬂj)n@uh;,z;.;;ﬂnduwtﬂf@jn.;ﬁ)u@uojwg)uu;\u Gl Y S S slemdl 1) caliis sle s
Lz sl (052) VL s 5l lases slas 3 el sl @3, a0 alie 53 oS 3 Sl Lo slenil 15 sla 00

b g i g gl CdS 53 S e 13 slemil I o S Wl oS ot e (Shs e 4 A1 06 S sl 0L Gadod cnl il
Rl aphe Gae o8 53 e O Epdy Sl RIB1 5 CukS s Sl (ol (s w0 slesl Sl 5106 038 ol ppes
5l 06 038 ol Sl Gl s 2,0 8 eslital s 06 e Vb (530 @ 5L S s 2 sleal ) 51018 e e S
A3l e clin slasl

LS S kS bl 3l U103l AdS

atadimi@nnftri.ac.ir . g,

133


mailto:a.taslimi@nnftri.ac.ir
https://fsct.modares.ac.ir/article-7-3027-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

wsle (S skeil Bl s s oIS 5 A8 slail 3 )

ILes 5 g Ader Sl

2353 s Olsie 4 el 0t 4 5 ISG sy () el
La Se b o s ol s dile ol (sls
U s LW 5T 5 s g IS e (s 01 524)
Sl i |y Bl Oley Lal ol e g0 e ol 3 ol ozl
wle U 5 sl s s [6] weas s i 5, o
Sl a3 03 g mlin U GaesS Ol 03,5 b s o g
N RO P PR S  HIS R g5 sy Ol s
A7] was o )3
Sla ol 5 b 51 LSS Olse ol gen slesdl )
T 2150 DV s 5 06 S sl ol sl
Al sla pite 3550 3 5o S Slidions .ol 03
L oL 0 by Co s il 8 o &S plsslesl 5 sbenl
e b 4w g Lo s el ctas I3 o
S sl o353 bl ¥ pame cnl (55105 s sl
dlie jahy cc iy Jls js S o w0l ez
w515 23511990 L5 1970 sl - s s (S, T
8] il asls sl a4 b el dazeie U sla
e S5 1370 Jla s 0,3 o ol Sl b
1377 Jiw 55 5 %33 550~ s o 0L g5 oluls
el 035 %3_16 o 230 O ¢ o Sluls g
el o3ls QLA 5558 55 Sl Pl OB el sy o iimen
Ol r)52-3 s3d 5 8500 5 ontsm W60 550> &S
Sl ooy b 9-11]5 50 o sl 0L 03, 51 See
Lol gl agdis slasls 5l (gl Lly o Sl 45 0L
DS e Jyame 5 B pan b Sl e el
0ds S edel 8 300 550 O &l G e Ol 5 2
A 5 e sla 0L Sl Coanl 3 8 B s L 5[12]
Sl G ol eV pemmme al (OIS 53 slazdl e
gl s sl s Sl gl bug 5538 55 5L sl
53 G 5 &S slemsil S gy O G 5 508 Ll

(2 S planil 106 S sl Sy poslesl Ll 2

134

dodie -1

oslanad 5,50 SIE Slge o tage g o 5 el 51 S 0L
Cilosee glay 35S 55 OB G e Olgee 4 STl Ol
Wl sl 03,8 G b s O el bl el ine
o oS 0L 8l 0l [1] ol o aseie Slls
Ol ss sy 31 ey (ALS Ol Sde (b s 5 AL
OF Gy Ol 808 5 iy i O (im0 58
ol s O 53 Ol peds sl 053,80 diS s b
A C s el i OF 53 S o () ey
S i (S sl 0 gonlsl S 555 s oacilSa ol o e
[2] el w4 O s 31 OT Uil 5 axalis w0 o5 5085
R Ve CH JUUPS ST G HPN PP S VoL N IS .4
Sl ol Joale Ol g anald 0 gelsl S5 55 Lol en
S el ools Slis Sl 58 e an S ks kS
OU e s G5l sb JUE s Ol S skl
o 06 Sl 2 eiS S5 ge sla 8L Sl s e
Syt S s 52 S el a3 6 (3) L,
L« Differentid  Scanning Calorimetry (DSC)
i O gelal S5 55 05 500 SLedbl g iy oS
o3t 61, DSC 51 L d4 ol (1971) Stevens ...
A8 ol 0T 5l ey 53,8 eslinad analtd 0 sl S5 55 6 S
Ol S50 M o 1 G35 Ul S DSC s
L oS Jsb 5o 06 he e Sl s 2 b
Ob Lo s, 5o ol ledibl INStron oKevs 1 esliza!
G OU iy Skl o e alaly oS T e s w
[3] 5015 5525 06 s 5 iS5 e e
& gl es 1S 4 b 4, 1966 JL. i Instron o(Kes
osli ol 5550 SIS slge 3 atali Osanlsl S5 5,
AU P O e (] () ESpET S
© e oy ool el 515 ) 3550 06 O Ol
G a5 O Y puams S gl S p golasl gla o

}&j:fj—l"'é‘)—’é':w L;La &})[5] Sl ol sliS


https://fsct.modares.ac.ir/article-7-3027-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

1389 Qk.w.:b 42 e)w 47 )92

e b s pske aellas

b 4t -3

53 A 0L g 5s a1 bt sl S

Olsl S5 55 4y b o T ol ool 1 Jpr
2 DSC olSas ey 43 0 plondl sla o3 51 Jol
Oley Codn 4y o (LIS (sla 0L 5 036 314 0L (s,
Sled Sy 59w slexsil @) s slensl Lyl i s i gla
bl Sllons 5 003,51 2 S 3 ol 5 Laes
53 DSC el Lo ys il sla 06 T 5 Jool s
shasmil wdy gy alaly 1ol ped ool s 03,551 3 Jsd>
Elsd Jsbs 55 s e 0L, Sl sl sls o6
oY o Sl L adal; s Instron o&ews 5l Jool>
e s odd (IS gl 0L 5 o3b 1Y 0L B sl
sl s slel @) 5 sleasil Lyl s e sba 0L
06 T bty 56T ool laloms ool ool o sline
0L i lr Y S Sl ol il 1 sl
o3ls OLES 5 Jsdr 5o o INStron o &cws 55 21y ols
3 A le 06 slazsil w5 Oles alasl 2 05503 ol ol
A sla 06 T3 s pad das e 0lEs |y i
o 5 ke s Oles 5 slesil Ll 4y 0l SIS
o adaly s e Ol osline e B, 4 sleas]
4 Jssad 55 Grp Sap8 S 5 Al sla O slesl &
S sl O slemil w35 Olos alaly Bl sedn 58 o 0
Slasad 6 lasad ys s e LS 5 s, Sl
ok (S I sl OB 2 gl o3V (58 ST
O bl a5 il gla Ol s sbesil Ll
Gl ammlie Tl ped sl ol anglio & line (sls
sla Ol s slasil Sl 4 (eSS 5 sle] &b ik
) s B st 5o sl e 18 06 Gl il
Oy e a0l IS gla 0L 5 036 310 O
sl Sy e bl @) 5 sleasdl Lyl 5 s Cile gla
S Jol il Sobel Slewbe T Jsdor ol sal Cilises

ey e olisly Bl gl 0L e L5

135

leds, 9 5l -2

66 55, ~ (Experimental) - 25 4 oo o0l
B e 351 Sla i 23S plaml 1Y OGS s
i e Ol OsI5T 5T b s 51 (%86 gl A )
(DS sy Jald e 2T & b e sls Gl
e S eas b s S b IS
-25 [15] 38 -11 [14] 46-12[13] 44 -16 slas il
[18]103 L st 5[17) AACCO8 -01 .[16] 30
01215910 ol sluilewl illas 0L ags Slkes .3 plonil
W23 S g 0L 5 b euSimyy s [19]

olily Lomen (los @y 5 5 5 Ly Sl e 0 a5 sl 0L
D 0% et o b s 53 s s Sl ey 5 S
dazie LS sleasl Ll 5 s 5 e 8 515 (-18°C) S
So Gl b s 5l ey S sle 0L kS s S
o3 sl wdy s 5o Ly oslessil Lyl s ania a5 50
5,54 (100°C) o)l > 5l eslizad L 5 (25°C) Lame slos
= Serlinge s sla Gl pemman 238 15 e
Gray & Bemiller (2000) 5, oLl — o 06 s,
Differential Scanning Calorimetry &5 L (2)
Sl sla JalesT 5 (K .1-(DSC) Perkin-Elmer)
£ U [20]  AACC (74-09) is; Lol
ISiash 5 ey 4 (0K _Haus Fidd)Instron
e S ol (55,5LES saSLRs 5 (63,5LES sle
L el

R (74-30) AACC 325, ol o 0L bl
5556 Sl g) 4 e oS ol il 0 5 G ols s
Cs el s kg 5 ke L) Sl S sle
LS o Gk s 5 asiia |y (3L 5 b Gl o i
SR Sl S S pae S tesl 4 a5 L [2]]
2 sle (Sis ol e Sl b ass o LB S
O sy a5 &S o S 0L 6 Sh3lel §samme ules


https://fsct.modares.ac.ir/article-7-3027-en.html

ws (Shs okl Ll s s IS 5 a8 slaasil J1 ) 5 O 5 g dedar i

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

lP Ol g s ad, S8 4 sl hard gla S5s 1 Jgas

f.‘yj

M W) ek, M)as= () 58 )ossn sles
17 174 11/09 1/06 26/1 11/2 R G|
Al sl 06 Il s 2 gt
(65 2 s J8) sloil 285 2, (42s) slemil Soto 3
0 :jU ol - 1
10/5 Lo gles 1 2
0 LS 1 3
12127 Laws glos 2 4
0 LS 2 5
12/01 Lae glos 3 6
0 LS 3 7
Sl el ob T bty 5L 3 Jgus
e o )
Feos Sl o Siles Sl 1 as, Ol
s - Baluo TR & ey &3l Ao N aas
0/038 4/172 1/366 21732 2 Ole
0/00 1848/718 605/288 605/288 1 slazmil 23
1220/624 21 Js
INStron o(Kes s 51 sl 06 Jrlesl i 4 Jgor
(F52) on sl psY o ST slozeil 285 55, (xia) slemil e &3,
85/66 556 oL - 1
119/93 Lae glos 1 2
98/43 LS 1 3
193/2 Lae glos 2 4
139/53 LS 2 5
221/4 Lae glos 3 6
167/4 LS 3 7

136


https://fsct.modares.ac.ir/article-7-3027-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

1389 Qk...gl.? 2 e)w ‘7 693 L;il-'\" GLJ}r)J& aollas

IO Sl esY o S bl 5JUTD dger

ool
Sl prn e Feou Sl Sl S S e . Sk e
sl
0/0001 18/986 11317/682 22635/363 20 Ole
0/002 13/994 8342/014 8342/014 1 slezsil o3,
504090/690 21 Js
Al el 06 e L3 5 6 J g
LA; .la.\zadl.»: :JUQL; 3[.@.8)&})
3 2 1 3 2 1 - (axi8) (6,1 Ol
82 85 93 78 83 84 91 1
82 86 85 77 80 82 93 2
85 84 88 74 75 75 86 3
80 87 86 76 77 79 90 4
89 91 91 77 81 82 87 5
Sl e 06 e sl s T T Jga
e For G S Sl &
sols 3! Ol s
0/256 1/621 16/022 32/044 2 oles
0/004 11/760 407/089 514/178 2 slezil o3,
14 4
12 4
10 4
= 3
3 9 8
Fox
\\,)‘ 6 1
a
4
2 4
0
oy b L,s bz glos
Slozil 23, (9

guhdzyéuou;@\@)dzb«1@\)1);,‘.3
sl e M Sy L OR0/05 ke 53 (S5 03T L il s esls OLES e g L oS s S0

ol 03 ho Lo S g e slasmil iy 5 636 (sla OB 53 BT Ol e

137


https://fsct.modares.ac.ir/article-7-3027-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

ws (Shs okl Ll s s IS 5 a8 slaasil J1 ) 5 O 5 g dedar i

AT
IS

(aiap) yloj 2

b
6 b
s |
4
3|
2
1]
0 ‘ ;
0 1 3
a

A LC PR RPN b slazail o, Ol ol 2 15 ged
sl e M S L OR0/05 ke 53 (S5 03T L il s esls OLES e iy L oS s S0

14
12«
10+
8~
6 o week
- Oow eek
4
%’ I:l 1w eek
2
. - 2w eek
g (o] - 3w eek
fresh ambient oven
DIFROST

b 0ley 53 slazsl Sl w0 ol 1SS 310 sle 06 JT Slases 3 s ged
Q}UJA&[A&})MJLA}U\@)}M

200 - c
180 1
160 - b
%\ 140 1
~ 1201
X % 100 | @
9 = 80
3 e I
40
20 -
0
314 DU Ln)f buxo 6Ln.>

Slozeil @8, (b9,

JiﬁL;}j:J):S\»}JZ\}JL;U:QU:LA.?L}\G?)Ji})«194.\)4):‘”3
sl e Mt KaSs L 00105 mlan 53 (S5 0 g3l L el sl enls 0L ke oy L oS s S0

138


https://fsct.modares.ac.ir/article-7-3027-en.html

1389 QL'ZMJU ‘2 a)w 47 a)): LfiU& @.u)r)l& MLLA_Q

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

250 -

b
200 - b
A
2 | 150 a
o a

S

3 D 100

.11\.

B 50 -

0
0 1 2 3

(41in) 5o

Gir G S 5 A sl 06 sleal 15 Sl s alail; B3 gad
s s e Mt KSs L 00105 mlan 53 (S5 0 g3l L el sl enls 0L ke Gy L oS s oS0l

300
200 o
week
100 1 - Oow eek
- 1w eek
E Bl 2w eek
o - 3w eek
fresh ambient oven
DIFROST

slezsl Il w0l (LI 31 sl OU 30 ¢l 2 p‘YL;}j:J):S\J})\:)AJ 6,13 gad
Sl gla u;})g;u,,g\é”qwu&uou;);

Estimated Marginal Means of MEASURE_1

20
=
g

88 o L

86 o

84 «

82«

Einsted Magrel Meers
o
n

80

o o,
e

78 = =
1 2 3
TIME

Lme glos o sl @b, =¥ Lo bslzel gd, =Y ojb b =)
slesell I 4 (65 5 slasd! é);itégﬁélédi}) Sy bl Glals sas T 4l god
S 0L gl calse sls Ol s

139


https://fsct.modares.ac.ir/article-7-3027-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

wsle (S skeil Bl s s oIS 5 A8 slail 3 )

ILes 5 g Ader Sl

Sl b sla 0L Ol (o A5 OLSG s s L 5 0L
[25] e o o 25 W5 LS

U on lr p3Y o S sz cal 03 el s
235 0L L olezsl S w1685 sl anis s Bl sl
o=l Sl 45 (P<0.05) sl oles 1) (gols e ooslis
S Gy 2 ol a3 skl OU & oL
o1 035 S50 e A 062 i sle eV e
o2 53 (AUS Oley Dde il plo 05 e e o e
3V s S da s atis 1,8 e ol slexl
doas oo Ol &S Sl s LB LRIl ol B sl
S o 56 i Olje  sleondl Sl 4 5SS 0L
ooty il (2003) (es 5 el @S L cnl

ST s sad cglinn Godms ) S5 e sla il )
Sl eslial L oud slams | aby (3150 06 O gemlsl S5 5
0L O genslsl S5 55 e Sl 55 250 036 06 L ol >
Eo b Ol Lanlis 5o Lo slos 53 ol slexdl o3, Lo
sy SLas 1y gl ome Sl Sl a4 ol slassdl
sles 4y oSGkl (sla Jly S 53 (sles (P<0.001)
A3l VL (S slas ax a ol (Ko (60106
o A s les 5ot e eSS b Jli S Olet L
Olarlw Ly sla Jly S 0l slales 53 (nlple o)
Lol Bl gla (Shs S 5558 o M5 5 hnd
(2000) =l Sen 5 SIsle [26] s o o153 00 s
2la 0L 3 i Oges S5 55 Olen 3555 L Lals LIS
=l e 0L ol i i S 4°C s &
s (g 25°C 5 S 55 ola 0L I xS olanl
250 O g a3 Sy skl sba Jltey S b sleo
sle Siay s 60-70°C o Jsene s lare jialosl
Sl 06 o sln oY o S slel 8, il
il S b gols e Ml il )

J=l ol s o i Oselsl S5, O
LS 5 o ol JUiml 5 518 4 Ok ool S5
O s SE S LB Sl s 4 0L sias S0
= = 1y 06 (S50 lS sk 0L 03l sl s e
Jls S sd G b 5l Ob sdoee 00ls <ol > [27] 15 8
5 S o Gasdes Gadisn S 5 S kel gl
g5 o 0L e a8 5 (S5U el i LS

140

G S doui g o -4

2 ais Sl G @S A8 sl DL G )
AU rr sl eV o S s p sl Bl 2
by sls 4l (P<O.001) awils s)ls ome ooslis
5 SEL b b B sls 0L O5elsl S5 55 Ol
=18 °C lales 53 0b Sl b iy 45 (2000) o, 1Ses
it 5 o350 sy 55520 e 11,4 °C 425 °C
i M Usb 53 S bl selsl S5 55 8 13 8
dazmie la 0L 55 O Olsee 5 dile o B 520 slacs) Il
53 0dd IESS ola 0L 51 2eS e LB Ol 4 o
[22] Ll o il 035 4°C 525° C slales

Slr s 8 Lol b IsSse o8 ol 03l OLES Dl
= oslees (nlis 5 5 8) ek Gla s oS sdn
o) splmmedl dsile 5 das o S5a0des Lgn SIS
s IS bl 5 S o5 LS o s (oS
\)_;Tu_wﬁgau}oj\giéudﬂfgsf-,ms
Gl iy 53 e S a) Jule gla oy S S o s
53 s oo ea bt L eSS dates le ey
55 o LS (o S5 S ok il G
ol S o s s s o s O gl S oS
D DU bl o RS TS e I s

53 GO Gy ol 3 O i 4 bgrye S )
s s 655 3slamail 355 45 Wsls OLES sleseil Loyl
e ol g ESS Cilises (sl Oloy o Lol o316 i
;ﬁj:;ﬁxg«{r};m;\ Sl b g ecdls sy gls
AL 5 bl 5(2000) 5 St 5 S RN
[23-24] 505, s (2003)

Job 3 e dazie (A1 la 0L 53 (s Ol (e
Gliuly 534S 5l OlE il 5 wle b IS Ol
AL #(2000) aes 5 STl Slidss

Lol b 35 4 Wiy 4t 40 (2000) 1S5, 5 S
0L Bl sle Sy p ol mdd i sl el slen]
bl Sl 4 (5SS il gl Olejapd e
Ol ol e Y s 06 5 sl 03Y (S50 ST
Sl 5o |y Soslite sla (6,8 amd udizes ol sl

%Auwg&g\}auu@&\)&rthgﬂsu


https://fsct.modares.ac.ir/article-7-3027-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

1389 Qt.w.:b 42 e)w 47 )92

e b s pske aellas

S 5 S5 wlares A LT UG 22l Las

J}JL;A

rle -6

[1]Sidhu, J.S., Al-Saquer ,J., Al-Zenki
,S.(1997). Comparison of methods for the
assessment of the extent of the staling in
bread.Fd.Chem.,58(1-2),161-167.

[2] Gray, J.A., Bemiller, Y.N.(2003).Bread
staling:Molecular
basis,control.Comprehensive.  Reviews in
Food Science, Food Safety.,2,1-21.

[3] He, H., Hoseney ,R.C.(1990).Changes in
bread firmness ,moisture during long-term
storage.Cered Chem.,67(6),603-605.

[4] Fetd , R.(1994).Bread food freezing
method.U.S.Patent. 5346715.

[5] Slade, L., Leving H.(1987).Recent
advances in starch retrogradation.New Y ork:
Gordon , Breach.387-430.

[6] Reynolds, M., Bala, Y.,
Linda.(1982).Freezing baked bread
goods.U.S.Patent.4366178.

[7] Ponte, J.G., Dedtefani, V.A. , Titcomb,
S.T.(1973).Effect of some softeners on bread
firmness , starch properties of baked bread.
Cereal Sci.Tod.,18:302.

[8] Platt, W., Powers,
R.(1940).Compressibility of bread crumb.
Cereal Chem.,17:601.

[9] Zdeznak, K.J.,, Hoseiny, R.C. 1998.The
role of water in the retrogradaion whesat
starch gds , bread crumb. Cered
Chem.,63(5), 407-411.

[10]Mirfakhraei, F. (1370) Final report of the

project of study the quantity and reason of
bread wastage a home and bakery of Tehran,
Nationa Nutrition and Food Technology
Reasearch Institue.

[11] Mohaghari, Y. (1377) Fina report of the

project of study the Technology and wastage
of bread, Agricutural economic and planning
Reasearch Institue.

[12]Anonymus (1379-1381) report of food
consumption, National Nutrition and Food
Technology Reasearch Institue.

[13] American Association Cereal Chemist.
NO: (44-16).

[14] American Association Cered Chemist.
NO: (46-12).

141

i 5SS el U s SdS L Bl ot
bl 5 osll I 55 sl OU haw 5y 5 s sl cen s
Tl 5 eas e sla LS WU AL CHpS S Wl
3ok s e S et s A ¢ LS s OU
33 G 1IIS o an Olas s 5 anils gllas g
Sl 5 b Al ialS @ Ob e kS EalS L
S ot Sl ek LI L el e 050 o by se s 058
(LS

Sla Olaj o 45 503 0LES La 06 e 31 8
Syors o e Sl oleasl kol 5 s SIS il
e M oa bsleil w5 e (sla i Ll el
L 45 (2000) 155 S gl L 03 0L o b 55
Cels sboamil Ll 53 slail a5 5 ey s OU e 265
CehS 535 o o o b Sl b 06 cads
ezl Lol 3 3 (oS wain 11 U5k o3 s 06 o
2l Cglise (lile o 2ol

o ol LS e O e kS koS ol
el 0L 4l o wmlls 18 ot ady 5o Ll slexd
Lo OF (om CdeS i 0 sleondl 5 Lo (Lo 3 &S
b8 15 e sals 4 s

S Ad pamioe G ol gle 4Bl el
Slamil Sl 4 (551655 0o b 3 €l ol S35,
Osemlsl S5 55 slassil alo o 5k g3 5 055 0 B e
élﬁrjyéjﬁ;s\béj)ﬁ;wglw.m\& sl
oS Ll s el OLad (g5ls me sl Bl 0L 5
ElE i 0L i (Rl el slesl Ll 5 s
slazeil Loyl 5 53 (65100 S das e OLES e L5
T e 3 e OB AS gla (S Lad ol
YUTRCIUPS P P PSRN BN ICIN PR [T 1
S pae pLSn 53 Le 0L Gy Skl Rl 5 ks
S Als &S ol gle Shy e 4 il 0L st e
Lis i T oS nlpl L8 e 13 slerdl 36 o

S
Z
é)‘}g.w‘.:m _5
Gt_.p}é\ adis olides gl Jb glbs coles
:LﬁaM}kgéﬂjAd\@:ﬁwUﬁ)ﬂ&U&

P e S S o&sls (g5,9LES s aiils 5 (g5, sLES


https://fsct.modares.ac.ir/article-7-3027-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

wsle (S skeil Bl s s oIS 5 A8 slail 3 )

ILes 5 g Ader Sl

[23] Baik, M., Chinachati, P.(2000).Moisture
redistribution , phase transitions during bread
staling.Cereal Chem.,77(4),484-488.

[24] Barcenas, M.E., Haros, M. (2003). Effect
of freezing , frozen storage on the staling of
part-baked bread. Fd.Research Inter., 36,
863-869.

[25] Filk, M., Surowka, K.(2002).Effect of
prebaking , frozen storage on the sensory
quality , instrumental texture of bread.
J.Sci.Agric. ,82,1268-1275.

[26] Denli, E., Ercan, R.(2001).Effect of
added pentosans isolated from wheat , rye
gran  on some properties of bread.
Eur.Fd.Res.Technol.,212:374.

[27] Willhoft, E.M.A.(1973).Mechanism,
theory of staling of bread, baked good,
associated changes in textural properties.
J.Texture.Stud. 4:292.

142

[15] American Association Cered Chemist.
NO: (38-11).

[16] American Association Cereal Chemist.
NO: (30-25).

[17] American Association Cereal Chemist.
NO: (08-01).

[18] National Student of Iran (1374) wheat
flour properties, packaging, test methods,
grading method, No 103

[19]National Standard of Iran (1374) Ceredl
product, Lavash bread, production guid line,
No 5910

[20] American Association Cereal Chemist.
NO: (74-09).

[21] Setser, C.S.(1996).Sensory methods.New
Y ork:Marce Dekker.171-187.

[22] Manzaco, L., Christina Nicoli, M., labuza,
T.(2000).Study of bread staling by X-Ray
diffraction analysis.


https://fsct.modares.ac.ir/article-7-3027-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

JEST Vol. 7, No. 2, Summer 2010 ABSTRACT

Study on the effect of slow freezing and fr ozen storage
on quality characteristics of Lavash bread

Jamsheedpur, S. !, Tadimi, A. 2", Azizi, M. H. 3, Hadian, Z. *

1- MSc Graduate Student in Food Science and Technology. School of Nutrition and Food Technology.
Shaheed Beheshti Medica University.
2- Faculty Member, Department of Food Science and Technology. School of Nutrition and Food Technol ogy.
Shaheed Beheshti Medical University. e-mail: a.taslimi@nnftri.ac.ir
3- Professor of Food Science & Technology, Department of Food Science and Technology, Tarbiat Modarres
University.
4- Faculty Member, Department of Food Science and Technology, National Nutrition & Food Technol ogy
Research Ingtitute of Shaheed Beheshti Medica University.
(Received:85/6/18 Accepted: 86/1/24)
Bread has great importance in nutritional needs in Iran. The main kind of the breads are flat breads,
they have got short shelf life, and there high percent of wastage in the case of this types of  bread.
Since the way which these breads preserves is important and one of the preservation method is
freezing .the aim of this work was the study of the effect of the freezing and freeze storage on freeze
thaw and the qualitative characteristics of Lavash bread.
The raw meterias were prepared, chemical specifications of the frozen Lavash (different pand) after
thawing, studied. The Levd of retrogradation with the DSC and the textural properties of the breads
determined with the Instron. The sensory properties evaluated by the ranking method and was done by
trained panels. The statistical parameters were measured by descriptive statistics One-way ANOVA
and Tukey's test. The ranking method use for analysis of sensory scores.
Results showed that within period of freeze storage, the retrogradation stops, and the force needed to
make the slices of the bread was related to the period of freeze storage and there were significant
(p<0.001). The amount of the retrogradation for the breads thawed by heat. The amount of the force
needed for the dlicing of the breads had significant differences and from sensory point of view the
breads which thawed by the heat has higher score than the breads thawed a R.T.
The results of this research indicated that, the Lavash bread was not affected that much by freezing,
processes quality, and when it is thawed by heat it showed better quality and high acceptance by
consumer, as a result, freezing method can use for Lavash bread storage and heat can be use for the
thawing of bread.

Keywords: Lavash Bread, L ow speed freezing, Qualitative Specification.
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