@ yyay JL» A% o)Low':v Y¥ Jl> /LS»‘.LC é’L.AO leﬂ'uuﬁ’sf JJ).W.:

fournal o Food Research

S ol (5 Buile yu HLIN faas g oud o) ual] uiadion H3l
"oosan poli s 5um (G2 Lases

AN 2ol 5 A/ VYY) bl s sl

J.:Jj.:n .,\;—\‘9 J‘D’Lw‘ Jbi oL ils u‘i\‘lb @L.Jj r)l.ﬁ‘f ojji u”-)‘\

Ol ris o8 (65,5LES saiils lie mls s pske 05,5 Lkl
E-mail: simach.de@gmail.com :45&e J e

owasa
foe oSS e b Oy g 31 (45T 3 ulisl 53) aemsa V L +/0 a8l b S b el (GaliaS Gl oo
wosa Vor g sane (slsa el b OlSILanT Ll Guia 3 (placS 5o gl S g (aald G
5 S sla S35 «(solagSS 55 Vo (b aiud (5,1gS0 sl 4253 YO (slou [0 g sud (sadiew (o SasaSlgs
Lo ol s Sus e alsd o sede 5 SS Giolad 5 Gdls adl sk dea G Jpane (o See
ok Gpes ol L (1S (b SSi b (AS sla S35 (2L 3 Jeals b solel Jalas 5 wdad s S
Olme ol (sl fne =gl (guisdiiws pb 90 5o OL il 5 cngley s (5ol Lo 5 saed (s 5058
il o SRaS Ladiow Cnl o (2 0Sae b 5 el Sl O SaaSligo SIS mad gladiuw Hu (ods GES 5 g0 SiSlaa
Ob awils 5 cushy ludd Wi, 5 ol 48l Galal ol Gley (b (pds By (Jhe Ol (o 0Sae Lb
Jolin 5 e shy iShia shls S5 damss ) (s sine 06 (saeSs Glad 5 (st 5 5 LA by il 58S
st saaline GLBIY wsyu /0 ol lagh Lo Gy JiShaa 5 0db oo annilS )l Sue alaad o (diye QRIS (g
ol QBB wass v ssine OB (n SaaSls B8 5 (Jsare Hiud] ol sad b ladsad s ol
Job 09 (Se08 (S350 (O SlomdS Se s (RS Al oy e OB 5 SShia e Pt cad (RS

J-lil-\gﬁ (5)‘.\@& 8 93

S G ) frans ihen o sl Siewsl] ik (s 1850



WAY Jlo /Y o)less Y uls / glie mlio gla yimng}y &y i

oded 5 (g £l YYA

058 Tl pae b Tlaud i 0 (Y04 ollKas
oo oS aies ] oliiae 5 law, Kl b 5 (S
Sl Sae g 8 Sl Olee @ S okl
oSS b e
bl 53 am 0 S 5l SRS HlaBe 5o Laad6IS 5 5 uua

b Ral Gulas ol Se8, 5 S
© L iS5 uua a5l (Y4 GKaa 5 |saala )
S eaSsla 5 b e 5o 5K 5 OT Sid Lia Qs
e it e IS o g Ganliti — 5 5 3 ol
5 ot d) WS e ol b oL Hhe gud
pan oed OF Qi QB fas (VYA GISes
Ol 1, Gl Sae ol cnllad 5 Jeals OB o yads
Sooud (Yood 5550508 5 lsaalasS) aase
5 wesade pan il Case 3l Jiie s
OB Lo e 5 (o callad Olhae (alS 5 oo b, bis
Om Ol (Yot obKea 5 Gulisl) oS
S5 50 s S st HPMC dans oS5 50.a
(Yoot OLKaa 5 1ol S) col sols glas b alis,
0L L9 pesads pan Gl G ge LAad 5K 5 00a
S e B 1 Gl of cnllad 5 sk 5 K e
038l LGB Lo Geseds aaa (pid
olaal Slsles Jite Japsse (Sooma 5 VOLSLKLK
O s o S8 LBda g ued da gl Gael S 00 S e
Sas e GRAS 50 1, U She e fes g5 o0
Mo ol ) fana (SIS (Y0 0N GlSea 5 )

" Hydrocolloids

*Gums

¥ Retrogradation

® Xanthan gum
"HydroxyPropylMethylCellulose (HPMC)
V' Kapa Carrageenan

A Locust bean gum

douds

obe Jals 4 4S8 el mrhacis slagl gl 5l S oL
5 S a2l Vb (ludas (35)) calio pab
09 omb sal) saalle o Lls dils 4 Gl ana
cuaal G oda s boasle 518 Sl S glaglh jas
Sosrd O olula 3 Sl 5 cudS hia b
oo o oS slad Jele g0 (WA Globela) el
Sos oSO a8 e (U Olslod cluls o jale
ddaa 5l udinn calie glagig, 5 0L slasaias
soBuile sae Sl 5 oluls 5 ,Ssla slasl,
o Sy YooY OLKes 5 el ) ailbie b
V24Y o)L, K

alsl bd SS aa; ) o ey oV sane slas Lo
SS (Y Y ohlKea 5 Gl ) s gl e
Sbsaliiul (b (oSS see Gl slagiy,
oS Gaob 5 4 el Veud sl Hid) guisdiog
1 Jsans B0l yae o JAls Ll €53 50
Gola ladias Ho Ly (U gaudia aas oo il )
case WIS oo (5aeS) Qila b slras Gy SannSligs
L(VAAY oK 5 Sb) su S osSee obad o 5uals
GYb chle bosad Aol jiedl boi G
Wb) cailes b 4Y sin gl G 5 G SaSligs
550 VY wsas a5 ¢ 5 o ob o8l e
(YN OLlSan 5 (S5 Gliies) dussi g0

ool K555, dd 1 ob oule sae (Sl
Sl a0 0L She Ol cusb coalee @inlis
sl sl y sasee EalS luse il & Gy
O3 (Yoo A lLlKaa 5 A0Y) sl oo (U cuds
ey Lo ofSan oy ©f oan gyl
sl 51 L yalised sol 5 Lans oS 5 5unm L33l il 5]

5 o) el Sle caalel Ll G gl el

' Modified Atmosphere Packaging(MAP)



yya

S () 5,88y (Wl oo 5 005 Mol yhunes] gty b

L (oldl el HBA- 73B550 Jas (i) ol o
A GA 4880 V- Sse 4 e geealis 4 50 YV gles
OF 583 5 0L (suisdions
Loololranelly lacusS Lo sud w slaglh
NV e sdeuall L e SV roelas
&t s (Oleda! Ol plalis =S 58) (5 SarsSlgo
LS Ha s sad gudion aald (lsie 4 (Jsene
e Yo sles L WiseCube wir-150 ,lallaas
slagle) 5o ol wad (OlS o sl
S om s (Eeudiun Gon aag ) puy dalidy) sie
adaladl 55,00 s\ A Ay
Ob ddacadly g Cughy (6 yaSe
L ool oo cele 0 Gue € dadigal ) mdidia lits
Lol by o sals 5158 Gusanadis aayju V-0 (glay
s (S zone Ol giel g 15 @l ) suliil
G0l D18 5 Gu (W) sads (598 Jla Gl sl o
G 5 (Wa) 00 53355 Taame o7 5o €50 (s5lle
Slainl Gop DE Gaadls Gaad gl (Ws) ax
oY 55 (Ws) 15 51 5y gl 5 (Wa) OF 51 53 gome
YoV OILEaa 5 sas oY 9 VYA AT Lasd) el
15 diaeasils =(Ws-Wa)/(Wa-W4)
€ sas ana = (Wa-W1)-(Wa-Wo)/ 15K aiacsly)
G gad iy =S(W2-Wh)/ € 5l ans
Gb &by oy
@l Sl Giad Hlee S GG Giw 5,885
WE) Ol oy dliays TaSL Ghgs b
VYV Lk 4 gl o b (oL sl
Sose A8 oo lahe Voo me s b e Sl
5 soliied b LiSlaa gs,m (AACC, 2000) = <
3(S) e OB 5w ) Ail sasl s slasaly
fs S dalas 55 alasl,
S=F/ndt

" Puncture

¥ Shear stress

9 o) llee Bass o L 0L Sy oI5
5 O OIS (e sl fas Gu 3 (VAAT ),1Kan
oda S Gl o pe Sl JawS 55008 - e
19500l 5 saala ) osdioo saed oluly 5 o
GLSLIE 5 IS slaad o508 G538l L (V-4
ool Bl GBI g O s ol Cia Gl
oobie 4 sala 385 (VWAL GlKea 5 ol (o )
Ob o€ s Lo ) e 6 SH 3B s
Ol 38 5 e POlual [l b (guisdio S 5 S

el s alasl OB £ 0l 5Kl pae

Lagig, 9 3lse

2l (basds slagliale T

ol soSeslal Jold oyl ot slaginle)]
AACC, ) cual suss  iSla 5 Loon Osis
(2000

Ol Sy g sl dagd

gloaiel dasu b an€ o)) LIAS 5SS o6 aed
ousaali aann Yoo 0T L (Olsal w)T =Som) A
V) i 5 ((Po9 e V) S ((Bhs wes) )
Cousy soliial wyse 95T G5y oubal 53 (S5 wm s
2 531 55) wmss Vb o/o dagsed ol 5o aal
‘el W oS5a) Gl pas 3 (au) el
0 ga) Wagas 585180 o b ad sus LIS (LT
Vo oae 4 LA Jae o S s U ued (aall

(Kool calas osbsa C-100 Juo) 58 s0ed o 4isds
G oaed 5aadl dla ye g iy 50 90 0 BEo 50 b
Jats Ho Quspealis daje Ve glos o 4888 V- oue

sl ol le wylnlia) i alail juadd aliia.

I 5 solitd U cond 5ad3 srad uses o(WAEY

58 gy Selie 0 alis 4 (K8 0 e o sl

' Sigma-Aldrich



WAY Jlo /Y o)less Y uls / glie mlio gla yimng}y &y i

oded 5 (g £l yY-.

0L ansb, 5 solaine Sl G Shudl g6 5 80
s 53 Gl G 5e5T b Lo Silie delie ol aidlas
S b e sby GalS st (Las wis 5o gy Jlaal
550 B ool oley (b gV se s 4aa L
DA 4 by sy Cnl (Ysun) col aasdlsn
S oge @S sug OB Gy o Hhe G sk
© e 5 cusb, coalee w0 sake ol o
Job Lo e Dbl buas 4 culgd 5oy Gy
Crod ) ey EAK G jate WA () sl L)
ool 53 (V40 b 5 15ky) 9 Spe by Gals
paa3l B aasslon 555 5 b ansk, Olhae (Jsaa o)
LSS ity Ylaial Gal58) ol Julo el €l (il 530
oxed w508 5l GBS B s il s s U (550 52
g5 93 o3 0L cusk, e (ool ol
6l 06 (YUsan) auls (golsbne ol (guudion
Obes JS 59 unding £5d 50 58 Lo QLB s o)
09 (Edsan) wols 1) cusb HlBe Cpid (5ol
Olal38l Jole Olsans Q1) pae 55 L8 olias
coal sl GALE ped golul 5 o Gl cudb
Loosed ol Qin (Yoo 1SS 5 1saalass)
slasy S Guss Ll Jada LaadslKg ma a3l
clasisy JSas oKl wem o JeSma
cal abe Gl OF L b S3soua
<l gaod 3 oSsls 5 b, bia 5o laas oS5 0
55 Cpdiy o8 5o (5olSS a0 Jub L b D)
SIS Yooy LKaa 5 July) ol sud (odidie
Ko Ho (V-0 LK o i 5 Yoo 8 l,Kaa
LSS b cagh, ol obuds Yy )
loare Hiudl b gladion o alins slag s go 8
sy Gl (6 lagS 0 Uk o pSansligs B8

C.u.u‘ sl

el colas Ty ooy obd d SiSlaa oum F s
il o

Ob (530 sy

5 ol 8, iy Ol e 9 SSolad oy
o) e dS b g5y abe oS
N Gsas 5 Sl ad soliiu (oLl S o) Y LET 5 5ass
EA S 0 =S LG G pu Lacaly 5 b 4 o3,
a8 S 5158 Gugrealis e o Yo glos Lo el

Tl SuILT (B 9 ouliel )80 s el £ b

o olisbe)l 3 dials slassls g bl Julas 5 523
IS e 5o ol MLalS ok 5 JassSE s
—S s TOSh ghals i Gsedl Sy b aleal
LanlBe 5l 30 wm e 0 Jlaia) ehac Ho T sl
e 9 Oupe¥send slas s S soliiul Lo Sk
oley duale s GBI wass \ g +/0) e
phe GhE o pugralas a0 Yo slas o (5,laSS
3 a3 59 cagd auind g 55wy 5l aas dlalidly)
el gudin) mhes g9 58 G £50 5 (paak
8332 (G2 oSaseS) (50 S im0 Vv g (g oReall LS

G g il
sad s, N Joas Lo soliial oy ee o,T sla S35
el

(3 43) ouliinnl 3y g0 uyl abiasds JaIGT-Y Jgua

=2 O 95 Y EN gl
V00 /XYY NV/-YoEo/AY  V/¥YE-/IA V$Ee/-S0

1S3 0,98 Jgbo 59 L Cugl ) Ol e Gl yuads
5 oxad (w5058 531 il sls s ml Gulel s
_)‘JL;.\M s S 3 LJLASA‘ c_ta.t.u o9 6)‘4& C)LA:) Odo

' Potato Dextrose Agar
¥ Duncans multiple range test

¥ T-student



A S b B8y 5 gawo g 0l o] piunal] gty b

50
w0 i"‘x@ﬁ:

U ) a0 S

G gb y s 9
N
o
L

10 1 — = L5 ) 1a j) ai
a2 L
0 L] T T T T 1
0 3 6 9 12 15 18
(390) kel
0,99 Jobk 4o (Hgane Aiuail jo oudd (gadadiie AlGAs slajy el g0 B LSSl U gl (4 Jae ol puads - JSUG
TR
50
a0 W
e |
2
3 30 A
-
9,20 |
3 ) da j0 S
10 - = (L) ) 1y 2
5L
0 T T T T T 1
0 3 6 9 12 15 18

(390) ok
1453 0599 J gl 59 [ Saaslsa HIS Auadil j3 oudd uis diuws SliAe slag g 908 LSS Gl Caagho ) Gl paadl - Yl

29 0L dlaeils g oudi g3 S g g1 yiSIaa LaaeusilS ) g Ko aland alds ST Cuglo y ()l e (aSolas dslie -V gua
(seoyo s Jladal gelacu ju oS0l (90 3T) (5 ,lugSs Alide slagle )

Gl o oy GBS gm0 yiSlaa el S Susb # (Gsolobtes
“/sovP JAE4/gaYd v/1yad ofest £0/0 AR

NI YY.0/\o0rd /vy d o/tYVe £Y/VAYD Y
./5408 YEYAIVYoOC 11 /g -\ o/vV\d £Y/-AYC 1
./eved OYELA/LAVP \1/-¥Ye 1/veve AVAT A )

< /YAl A XY o YA/AVYE 1/VAoP g/-ved \Y
I T oY-V/evyP Ye/avvP AREE VAL \o

Aiiean Hls Sae AN slLls ws o =y eobel Jlaal oo H9 oliie GBgoa sl slaSibes

E95 93 99 O el g (oudi 3 (EAD (9 g1 ASIaa dApuasilS g S sland pls IS gy O jae (Salas duwslis - gua
(2049 g Jlaial gelacw jo T-student ; go 31 ) sussdious
S0 SSlaas awdlS )l Ko #

Gy % s O W cu by % (i £ 5
JEYAR YN Xy TP VY/AVAP o/y1y? £Y/YeY? e rheass! HLEd cad
Vi o/ya xy.Te ARVARRS ¢/Vos® AR oS ws) (g0 5w

RERYPIY ) J‘JG:"’A s G‘J‘J s Hd G‘% GJLAT JLAS;‘ cla.a.u BE) C_\julo [ TREN (5“)‘4 ‘SLAQ:SJ‘:LA *



WAY Jlo /Y o)less Y uls / glie mlio gla yimng}y &y i

oded 5 (g £l yYY

28 OS31 ( 903) Alids (slagy gaca¥ 9o 8 L G dlaeudla 9 (oudi s QIS (95 iSIan (g () e (aSilas dsle ¥ gua
(3o y9 g Jlaial elaca

SSlaas
. o LS . sk, # Osed 5058
‘fo.u.u‘d o=
“Jtos? £OYA/VYEP 16/41P £Y/\oAD oIy 7o
<EYY© YAYV/Yo.© VY/Vov© gy/any? R EYAl
<[eeyP Satisat YA/AVA? £Y/-YAP (a5 5 aa oy gs)aals

RERYPIY ) J‘JL;.IM A LS‘.)‘J s Hd @5 ‘SJLAT dLC\a‘ éau.u od C_\‘gu:\.o Sy st‘.) Lsuu;;lt.\.a #*

Gy 58 asase Shewadl & Gl LapuslS )l See
G oo Jdeare Sl bogladis 5oy ol
il o Sl o SaaSlgs HE wal gladi
SIS 0,599 Jgb ya Qb (Ades Ol paad

g5 o ¥ 9058 (ouiliols w325 mlB b
V Jlaia) mlh 5o LIS le) S 5 i Hieud]
il b Hu SiSlaa g 950 ol Pae S s 5o
08 son Sl Gial3al swiasglas lagSibe 4wlis
(Ydsun) ol (501agSs aandlen 55, B S oL
(oSS ley s aed aa¥ged Ol OB e
S8 wald sud gandan glagh Lo Sl (500
MAP 5315550 59 (Y saa) cal Sl (s Sasaslss
ool sad (BHIS pallite mln b Sly
osea 3 b undiay (nllae paay Gl Gulid
Jb) Ss (oS Hle 5 SarSlgs wass V-
5 Seadn) w3l a4 o5, Vo B, Sl
ol olias (A 5o e o (VAT Gl,lKks
5 rSaSlgs Hu sl LIS G Ghw Hlae o
AAAY GLKaa 5 Sb) el sadn saaline 1ea L
(YU Gualels g 58 5 Yoo ) Geda 5 Gusanl
O (sl ey IS Do (suiadiem g9 ) LS B yus
Oy wm s N sl b 5 (aBsK s ma ) wals
ao¥ oot SiSlaa Gu RS 5 il gl s S @
09 (8dsan) wabiee 0L L Gy ds8 oy
(loare Sl cad sad gubdias U gladsa

8009 Job L8 Sl goon Pade cud (i

S50 0599 Jab o QL yo Lhawwls jl g ySas wlaas
e e G gwesd g0 8 uiliols w58 @l el
V Jlaial e Ho G Sheddl g5 0lSS Gl
oL wlaals ob o See L s solapre ) s 5o
caal 8L Gl 381 (550eS0 ey (o S 6 (o S
Olel 5 e Gaa¥sed 5 G Cise (Ydsaa)
oad ead gubdion gl 5o oS HL (sl
el sad guhdiun LAl © cus Jyers i)
osaa b (Vdsan) awl Sl s Saslgs 58
5 LSS 0l ey o lad o SasasSlgs
O € us aala S (5lagSS 850 b s Layese
Sl G L e SaalSles oS we S g e
S deols mli b gilhe osalie ol Sl
09 (pSanllgs el s oS wil o (LS oliidas
ady ediull dele uSpge Olsin 1) s
B3 S e sud sl Hied) Hu laawilS )5 Sas
ah, oAl Sou s (VAAA GLlSes s g
L oo sad el Hlual gladss Ho oS
22 5 2LSL as cunla e sle wall slad s
Ol o9 O5eeS) sy pae (s SaaSles (2l
5 YooY OhlKea 5 S, gn) adl e adian
daxs Gl e psidw (YooY Ul g
S el sals £y @IS o S B laannilS )5 Suo
i 31 Jemla o SeeiSliss Gl b e ol
o Al (oIS (le) (b s sldd o (o See

..L:LJ C.\-CJ-A-UQS&.\.JL a..\.ALajm Oi“):\éd)h‘- ._U‘:i



S b B8y 5 gawo g 0l o] piunal] gty b

YYY
(Vﬁi)&lbg‘c_ﬁs‘_\a MJ.AJJC_\M‘ 83 93 aald M}AAMLJJ)A 6)‘465"
L;\,g@@#&_,ﬁgbboulbm_p\ 6‘_}‘4
30 -
;L 25 1 ) e s S
o +C)t§l|:)..h.c_).5ﬁl
;)20 7 = L
;\115
‘3: 10
3
5 E
o L] L] L] L] L] 1
0 3 6 9 12 15 18
(580) Obe
Job yu (A gane Huuall ju oudd uisdivuw GAlids slagy g 90,8 b SKhiu (4 (69,40 SiSlaa () jae Ol juads Y IS
CRIE SERTE
(Yot olKan 5 sind 9 Yoo ¥ Llias 5 S AAAT S8 cad sad abndian L gladeas o

S ad S3 5o cnhey GBAK Jls 4 0B (Sl il
J‘?‘“JJ“:‘:\BLS‘:‘:‘M"":‘AJ‘QTCJJAJCM
5 ol oS5 wle 5,500 Jelge wdlpe el
Ob (e 5w (BK i 5 sudS Skl
Ooan 5 Gsu,y 5 VAAM LKaa 5 Soaly) W55

o9 Shaa (s (Sate i Gyt ((nSaSliss
oS 5 aald el 4 by e (55l a0 Yok
Gl G a0 Y Glols lad sy 4 bogs ye
sl Lo st pladl Sl L aadih ol (¢ JS2)
S e e GRS Jele 15 S5 fasm S i

(Y-8 wilss S (Brae (5olgSs sk Lo (Sl Gloe 5 0L
OILKaa 5 s 0 AYAV daa 5 S55) als sl
60 -
l 50 - +utu|) La ) usg_\
3 40 - e (L)) 1y 2
:i) 22 L%
d—\q) 30
'4: 20
3
— 10
0 L] L] T T T T 1
0 3 6 9 12 15 18
(390) ko)

29 (R Saasigy HI8 Auuall jo oudd (gaadins Bl5As slagy gaaY go 8 b SKhiw Gl (59 200 JASlaa (o jae Ol jaaks Y IS
SoIuSa 0,99 Job



WAY Jls /Y o)leus YF als / ol3e mlio sla g} & i

oded 5 (g £l YYY¥

saiay ol Lag Sl duwlie wlaials B ol (ol
9 omed Oue¥gend O LB Giya (Y Jgun) ol
sad uidions slagl Lo (sl GBS (sl Ole)
03 Ol YJsan) ol Sl (s SawSlga 58 el
bl o Sl slasielil o ol b ol
o9 b oL sladias o sad soliill alins
K} \‘\‘\Y Q‘)LSAA K] 55.1:’) C,u.u‘ [V a._\.AL.‘A.o ‘(SJ‘JJL}:A‘
BV VPN ‘MJJ&JLASMC_IQ_HJJQSLMQ\,A;TQ
Vool OB (sl le)y JS Lo (s g5 )
9 GRS ol oS 6 osala b 5 QB s s

(8 Jgon) Bl oo (ol QIS G i

SIS 0599 Jgbo 9 OL (ol 3 S Gl i
OL G s ol sl oY oo Ll (gl (i
o Baa cla s b e dasly «S was o glas |
celis adly 50 g aaa S sl 5 asls st
OB oluds S, b (RS Sle b g
RO R S O Y e R RV S PRI LR S
Oy wmyn N ssiae OB el GBS Aade cad
a3y (0 JS) (Jpane shesdl mad sad guydi
G o (olgSs a0 Jsb Lo G Sanslgs B
O o9 o oS Gl el S Ladi g sl
AS ooy bl gley Jsb 5o U g
bl wiad @l gelal 5ol WS o me
Obey @ae 5 s Shuail o Gred (s ge 8
» Gogae B,V sl mha a5l

10000 -
1 8000 - e ) 2y Sy
’,1; e L ) da )0 o
4‘ 4000
)
o<
"1,2000
2
0 L] L]
0 3 6

9 12 15 18
(390) OLe

0,93 Job 4o (Hgans Jhiuall jo oudd (guladicey SIGAs gla gaud 9o 8 L SShu U oy 405 G Jae O yaadS -0 JSuh
Solugsa

sole oF pan 005 obuis O (il Gus S
QLI ek, GhalS 3l o ladigad (5 GhalS adly o
S S o8 501agSS su0 (b U paa (nalS il .
S el VY ) Gas o3ss 4 S il o U Slo olas
LGl 5o smay (pl ad sal A Gugae ay (L)
Kilin 5 swn S saalie KIS bwss €G3y an
SESILE) el (ol Glo)y (b ay a0 06 (Sl
Oled 5 smed Ouesa¥sesd Ol LB e (V-1

coll gabdias g g8 Lo oL dadls (guleeS

Solagss 0599 Job yu HL dhudils &l jaans
g5 o G god bl wiaS B pelad
Vsl mlac 5o 651 Gle) Sae 5 iy i
daslio wlaily U Gudls 5 gols s S5 sy
saias ol IS Gy, Ve b dusls Sk
(Ydoua) cl golusll by b b duusls (2als
EalS Gandls alyus (IS W, s Ol peled

Gals 5o 5aadS ol GBL (1580 aau 3l 5 aaul e



Yo

S b B8y 5 gawo g 0l o] piunal] gty b

CA‘_)N.\.IA.S ‘\‘.JS-A-:ZI o .(Y"c\ Q‘J&A&JJ:MJ AR
Alite slag sy go,d LSS U sls o)hae
8009 Job Lo deere Shaadl Hosad gundie

C.u.ul sy GJ_)JT 6_)‘@

o [0 gl OB (Y Jsan) Sl gl e
1ol oSS Lo US Lo (subadiew pgb g 5o LIS
OB fae (Esun) adli oo Ganils Hle oy i
paa ORI Jele glsie 4 50 L8 oldas

) ) Aa ) SO
— (L)) a3 ari
22 L5

3 0% -ﬁ—@-’.

304
%03 A
4 0.2 4

40.1-
b 0 L] L]

~

(390) oo

0,99 Job yo Hgare Suuail jo oud guadicu AliAs slajy g go 8 b SShiu  dhacddla () jae Ol jaads —F IS
Solugsa

o ghls slaglh Lo Gl JKlaa 5 aab o
g Ol LB Bye il sud saaline G ws o
(5015 8598 Uk Lo saed G sa 5o 5 (s
G0 Olae 5 GRS (L Gy 5 b, (IS ol
il 58 LaacunilS 1y Sue wlaad 5 ol oS Silaa
Shead) ial sud gaudion slAd sal Lo ol a8l
doss Vo ssiae U Salgs S8 5 Jsers
OIS 5 Sl o Fade i (pieS sl oI5
99 ) SlniS cesn GRS el He i

il e (508 (S

) b
oy a1 sl b 953 islae ) diwy o
Ousss palsi g sy sliel el gl iss saly

S S dasis
Sl gy oae 5 e ama¥sesd
o Sk (oS Hb b Ol ss sol e
Awdl g Sl wlddls o6 dasls B GBS
Ob sl S5y nle 5 wusks S 4 55 G
5 o G 5058 51 GBS s onlen s Hlaane
g55 39 03 b Gaails 5 ngby (lose (50l Glo)
5 90w SiSlaa e sl ol Pre ol (g di
SaSligs K wad gladian o ol AS
il o S B Cpl 59 (20See OL s el il
Sl & dewly dapesl€oly Sae wd, o
Hoare Sl b gladion 5o 5 ol ds 5o 552 50
- S (pSaaSlig S8 mald gladin 4 cud
(IS Gle)y s sa i g8 5l LB e ally
5 ansby SSla Gl GBI wsss Vg siae L

peilEol o Sae wlasd s OED g0 Jila



WAY Jls /Y o)leus YF als / ol3e mlio sla g} & i oded 5 (g £l \Ard

ouldiiyl AJ}A&L\A
u‘\):ﬂ‘s:\a_.\.i.aQG;—\‘Q:‘JJJ‘A:I‘:U—H‘WJA‘&Oudﬂ.“,:\j)ls&-“(-\ﬂiv b‘)l.mio‘)f‘u.‘.ad‘)‘_\lm‘

8 S Gaasanas oYle de oo (8L 06 o 5 saed S350, alsn oo LaadsK s oma (A SIAVAV @ Jas 57 S50
ko (22 plis g pgle o

WL L ead sl Hiial) cad sud guldian GAy e SS B sl aoa JEB) goladas AYA ¢ 3IA) (Bsa
Olpdeal Fain ol (55,58 sutily « lie plis 5 asle Gl adl pwlis IS

plis 5 asle i wil wla € @b oLl dy an S GU slaadl b ol JE1 goladas YA o Olibela
Oldha! Jais olaaly (g, slas suSiily ( slas

5 S sleS3es 50 LSS 5 IS slaas o s ua 8L @ B AT G ik (SLe 5 o euly i G ol o3
YOo-YV Y o lak aidia Jlw a5 5 32 asle (6550 OU s

AACC, 2000. Approved methods (tenth ed). St. Paul, MN: American Association of Cereal Chemists.

Barcenas M, Benedito C and Rosell C M, 2004. Use of hydrocolloids as bread improvers in interrupted
baking process with frozen storage. Food Hydrocolloids 18: 769- 774.

Black R G, Quail K J, Reyes V, Kuzyk M and Ruddick L, 1993. Shelf-Life Extension of Pita Bread by
Modified Atmosphere Packaging. Food Australia 45(8): 387-391.

Cencic L, Bressa F and DallaRosa M, 1996. Influence of modified atmosphere on bread staling during
storage. Ind. Aliment-Italy: 20-24.

Davidou S, Le Meste M, Debever E and Bakaert D, 1996. A contribution to the study of staling of white
bread: effect of water and hydrocolloid. Food Hydrocolloids 10: 375-383.

Devlieghere F, Debevere J and Van Impe J, 1998. Concentration of carbon dioxide in the water-phase as a
parameter to model the effect of a modified atmosphere on microorganisms. International Journal of Food
Microbiology 43(1-2): 105-113.

Gray J A and Bemiller J N, 2003. Bread Staling: Molecular Basis and Control. Comprehensive Reviews in
Food Science and Food Safety 2: 1-21.

Guarda A, Rosell C M, Benedito C and Galotto M J, 2004. Different hydrocolloids as bread improvers and
antistaling agents. Food Hydrocolloids 18: 241- 247.

Hematian Sourki A, Ghiafeh Davoodi M, Tabatabaei Yazdi F, Mortazavi S A, Karimi M, Razavizadegan
Jahromi S H and Pourfarzad A, 2010. Staling and quality of Iranian flat bread stored at modified
atmosphere in different packaging. World Academy of Science, Engineering and Technology 69: 390-
395.

Karaoglu M M, 2006. Effect of Baking Procedure and Storage on the Pasting Properties and Staling of Part-
Baked and Re-Baked Wheat Bran Bread. International Journal of Food science and Technology 41: 77-
82.

Knorr D and Tomlins R I, 2006. Effect of carbon dioxide modified atmosphere on the compressibility of
stored baked goods. Journal of Food Science 50(4): 1172-1173.

Kohajdova Z and Karovi¢ova J, 2009. Application of hydrocolloids as baking improvers. Chemical Papers 63
(1): 26-38.

Kohajdova Z, Karovi¢ova J and Schmidt S, 2009. Significance of Emulsifiers and Hydrocolloids in Bakery
Industry. Acta Chimica Slovaca 2(1): 46 — 61.

Kotsianis | S, Giannou V and Tzia C, 2002. Production and packaging of bakery products using MAP
technology. Trends in Food Science & Technology 13: 319-324.

Lainez E, Vergara F and Barcenas M, 2008. Quality and microbial stability of partially baked bread during
refrigerated storage. Journal of Food Engineering 89: 414-418.



Yy S () 5,88y (Wl oo 5 005 Mol yhunes] gty b

Lazaridou A, Duta D, Papageorgiou M, Belc N and Biliaderis C G, 2007. Effect of hydrocolloids on dough
rheology and bread quality parameters in gluten- free formulations. Journal of Food Engineering 79:
1033-1047.

Ooraikul B, 2003. Modified atmosphere packaging (MAP), New York: CRC.

Piazaa L and Masi P, 1995. Moisture redistribution throughout the bread loaf during staling and its effect on
mechanical properties. Cereal Chemistry 72(3): 320-325.

Rasmussen P H and Hansen A, 2001. Staling of wheat bread stored in modified atmosphere. LWT-Food
Science and Technology 34(7): 487-491.

Ribotta P D, Cuffini S, Leon A E and Anon M C, 2004. The staling of bread: an X-ray diffraction study.
European Food Research and Technology 218: 219-223.

Rogers D E, Zeleznak K J, lai C S and Hoseney R C, 1988. Effect of native lipids, shortening, and bread
moisture on bread firming. Cereal Chemistry 65(5): 398-401.

Rosell C M, Rojas J A and de Barber C B, 2001. Influence of hydrocolloids on dough rheology and bread
quality. Food Hydrocolloid 15: 75-81.

Shittu T A, Aminu R A and Abulude E O, 2009. Functional effects of xanthan gum on composite cassava-
wheat dough and bread. Food Hydrocolloids 23: 2254-2260.

Sivertsvik M, Rosnes J T and Bergslien H, 2002. Modified atmosphere packaging. Pp. 61-80. In: Ohlsson T
and Bengtsson N (eds.). Minimal processing technologies in the food industry. New York: CRC.

TianY Q, LiY,JinZY, Xu X M, Wang J P, Jiao A Q, Yu B and Talba T, 2009. 3-Cyclodextrin (% -CD): A
new approach in bread staling. Thermochimica Acta 489: 22-26.



WAY Jls /Y o)leus YF als / ol3e mlio sla g} & i oded 5 (g £l YYA

Influence of modified atmosphere packaging and xanthan gum on shelf life of
sangak bread

S Cheraghi Dehdezi'* and N Hamdami?

Received: September 12, 2013  Accepted: April 06, 2014

L ecturerer, Department of Food Science and Technology, Shoushtar Branch, Islamic Azad University,
Shoushtar, Iran

2Assistant Professor, Department of Food Science and Technology, Faculty of Agriculture, Isfahan
University of Technology, Isfahan, Iran

“Corresponding author: Email: simach.de@gmail.com

Abstract

In this study, the effects of xanthan gum on shelf life of Sangak bread were investigated. The gum
was added to the formulation at 0.5 and 1% (w/w) concentration. As a control, no gum added
formulations were used. Wheat bread samples were packaged in polyamid/ polyethylene bags with
different gas combinations. Two gas concentrations tested included: air (control), and 100% CO-.
All packaged bread samples were stored at 25°C for 15 days. During storage, quality and microbial
features of bread such as moisture, texture, density, mold and yeast count were assessed at intervals
of three days. Statistical analysis of the results of Sangak bread quality characteristics during
storage revealed that, the gas in headspace of package did not significantly affect the product
density and moisture content, while shear stress, maximum force and the microbial load of the
samples were thoroughly impressed by the atmosphere of the package. So that with carbon dioxide,
the growth of mold and yeast was more limited. Also was observed all product quality
characteristics changes significantly during storage time. So that the reduced moisture and density
were observed up to 12th day. Conversely hardness, shear stress and microbial load increased
during the storage period. The breads containing 1% xanthan showed the lowest maximum force,
shear stress and the microbial load and the highest moisture all over the storage period. Bread
samples containing xanthan gum at 0.5% level showed the highest density during their storage time.
In bread packaged with 100% CO, the lowest slope of the maximum force curve and shear stress
versus storage time were recorded by treatment having 1% xanthan.

Keywords: Firmness, Modified atmosphere packaging, Sangak bread, Xanthan gum



