[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

Olnl (I3 Zlus g 41045 pole alxo
VA-AY Olxbio IF+F sl F o )laid (e S

9 i b okem] G9l Folw Justo (mT 9255 g Ly 40 Mwgo o joumolS il 2L 5

9 (529550 Sleoguas y1 ¢y Ol Ly b ool AlguusS’ (365 cpides T (il
S byl pls 30 & o Ald o Lo

T Sls e By FSlows olle 0,00 T Sgall (g5 Lo jhemme (! iie g0 zlime

Al ol el (g5 (slacs gl  mass olSitils ¢ S ppals ouSiols o l5é Slga (i 1S 5 Cubligy ad ) omali IS (5920ls -\

Ol el edol g8 slosyolid omass olStils (S als 0aSLiils ¢ lié Slgo asS J 1S 5 Cadlags 09,5 JLetils ¢ Jgtas odiag g -Y
Pajohi@gmail.com , mr.pajohi@ausmt.ac.ir : s xSl

Oyl el el (g slacs,glid caasss olKily o Sibjuold 0aSiils ¢ I3 Slge S 08 5 Cudlags 09,5 luils =Y

Sl el ol a5 (slos yslid (omaass olSLtsls o oS poals 00SLEils ¢ I3 lgo (S J 7 g cadlogy olStyles] ulis 5 ¥

VEYNYIY - i 5 nd o IARATARVNEN USRI

oS>

5 008 WS Qs sl Guilil g5l sl Jtie (oS 5,51l alls Dl (250lS (g angt Ban L anlllae ol 20 g dlile
i plomil €0 alid (5,8 ke » o1 236 g 05 (o sken!

Ol el (g5l (1)) Pl Jite (S92, b oS 5 50 (1 ).0) Lz ails Dasge (5155 (gmmilimgas b €50 sloald sagig y g g0
IR P ORI TR WA N w2 bcuS 5 09 ol O (fo0) o ek Osbemal 5 (1Y) S 09wl b onls dgues ol
W3S 6, ot 3 Ll 50 (e 5 (plooed (229,50 Sl <oz s

UsmnsS sl ggl C550lS b o o0ls gy slodigas , anlllas 550 clos 25Ty Copraz Lial33l iy, 45 ol ol b sbaidly
ol S50l 2L sedls 00 I LS 09 Seead DlaS 5 a8l sladiged 4 Sl )18 (e sk (nsed (G skl 5 00t
552 sile,Lil e b ladiged (029,80 slo ol b Stdils )l 5 (ploond Ol i Gullas 51 (Sl i slagygasl 9 PH ¢l 5 a5l slals
9,5 eamline (gl (b okl 5 00l JgueS Guilsl (g5l jlan )0 DlysS (S oS ol &S @

Hobo e (nS5,5z ails Pheasgo (STiss Giedy 5 00 035381 (50 skl 5 (20 (pasl il ples (5,515, 35 8 dmad
@l oo )0 (rmb by Sog38l GV sl eaimolis g oS Lade oy Lylyl o ) e ald el 9 Sk (5550 by Culys

OIS

i) S Okl sS99Il (25 gl iz s Doy ((SThss (s 2wl B3l

kol sloply

] u)f )‘)_9 d>gi 3,90 &).a (GO A 6‘)J 6.!.‘.\.]0 gs"ﬁ)s':"M ULA_-S)J )‘ oslaiwl wisle [T RV ‘_gL(bg,dLJb) °}5}4‘ .
SNl Wlgioe (i (b skl 5 0ol g S puilol gol> sk Lo (oS5 STz ails D 50 Cujsrals (SThg> il sy o
a2 ol sy (o £ 10 ald



mailto:Pajohi@gmail.com
mailto:mr.pajohi@ausmt.ac.ir
https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

e g ke g0 glyme [ ol Jito (898 5 L 4ild 5Howrge Cujouals b b A

Thymus daenensis ) Lo piagl olS uilwl 055 o0
Jaews aiile Jlad 55,500 o SLuS 55 0929 Judo 4 (Celak
oaie wladss o (Carvacrol) Jg,51s,lS 4 (Thymol)
oj9 0l (1) Cawl onls colaiul Jld slopld axwgy ly
SheeS 5 osandselsl sl silotlsusS (slagis,
Fls  ade 6ln lagn fuSoglSon 5o Slogaooljee
Gy ol alex 51 da yuilul 5l it coliwl 4y by ye
ssba Ol @y ileolil g Sse glackle o gsiladl
S el Ly () +) 0,5 oo 15 oolizial 3 ge 035
@iz gll 51 S lse 4 (Beta-cyclodextrin)
mho Sy gl a5 conl JU g5 ailgial Oy« S 35l
oy 2B ool 5 Kl s 0 S g gl s
S 5 coe s s3loolil 4 mte 5 ol 13 LS 5
() S5 n 2lié Slgs (5,5 Jsb 45 Sl 3 ol o
Olexe 4 (Epsilon-poly-I-lysine) 5.0 J s yolons!
oIl emlogty il basg ouds 0y jerlises S
08 S 29,5 o ol (slyls «(Streptomyces albulus)
4255 b 18,585 5l (6 ko ool (2l Slagisly Rl o
003,005 plsie 4 T 5150l (gl 5 138 lojle 0l 4,
Sl el Glaie 4 logas a5 aiiS o oolaiul 513 olge
Generally ) (GRN000135 o, GRAS) ol oo
S 5 ol axg LB sle S5s 5l .(Recognized as Safe
YL e pH Ol ol 0 Y6 glul 4 ol o
dg0d L3l Vb 6 dy @i 5 (35 (o o Sog> 0
YY)
L e L S
Qliiee oS Sl (63,509, (25 poe (2138 Slge sla g
Sgude o 238l po Ol 31 Glall G s 4 olie mlis
5 b (29,500 w0 SLaS 5 b il (S8 Jgaze oS
L.OB N w5l poe O (omyp & s sloanja als
gy 3l oolawl 0,50y (g0gume Oladx (> oy
€ 2L Gyl plo bolen Lz ails Plovgs (S5
Ol oyl 892 05,8 Wb g SlauST (5';.31 SlaS 5 b oas
Pl 5l (55 Sher b So g Saa b aslllas
b ookl bond (8 ol e (5925 5 Ly s
(RS 09l Ly b oadh dlgueS” U gl uilal 9 005
oSy » Gbe Bl Geizes ab el

Aoddio ©

S U e S e Ko yieas Epn s
3y 39 Ol S (o b g n Wil ala S
Lol 510555 5 (VL Codguite Sl LS B a0 i 50 ey
5 old gyl ln ) gacbe Luls (J ol L
oolital nlplo oS (o0 w2l 1) (6 5lon Slapansl g e
5 Jpe 50 S ganaing wibe sbli> gla s,
Ero S (Bl Lol caely ol (o 0031055 olge
Sy bl plaie 4 (Shhe slagide (V) 29
9 Llaeg S (g n ol 138 mhaw 69) pdice 55
asby ool Cams S JAS Ly shie s loas
Shoasle Gyl Slse o 5 ame sla Soyl]
G Bk w8l cel  09,5m wo DluS 5 g blas]
sla il b (Shos slagids ojgpl 380 I3 Slge
(F-Y) wiloass (30 eoian 5 poaly

W Glp wae ple ez I LS sl
Salvia) L als .ol o lie Slge (STye5 slo ity
Wilgs g0 a5 Cal Phiwge duo )0 F 399> (55l (hispanica L.
S5z ails Dlsge (0) WS iz Ol 053 55 2l YV
oS5 Seiig 55 95" el 9 3915 bl 5l i S0 5L
23S Srided 2l )leSS bbb s 4 a5 cunl o
Sds sl esdll (gl oole cnnlio any3eSns 5 5enST 2l
b & Phoose oal ool (Sg> sloids 5 ek
5 Gl «aS 0aiiS Sl lgie 4 olaé mlis j0 00,0l
Sy 9 Ants ysliie 4 (F) dgd oo odlitul plaplsal
@ sk Slitie ((STys slaiis o9,8kes lo T
S8 ooliinl 8590 lagos g o yory nlo b olyom 03,05 5ol
Carboxymethyl ) Jole e owSe,S (V) wilad s
ol 5o Jsle (S1he5 aslSg 00 G lsie s (cellulose
sl ooyls plie Glaiig obwl o oellae  ollss
STy 5l aS Cel el e litie (S a3slS'y pue
g o0 Sl Setulg)lS sl 5 s snSg,00e L sl
Shsx sleyedy b s 5 50 Vb 6,55l cany Jdo @
S on o3litul (29,50 b SLuS 5 (g9l slaidg sl
A)

bl b gle lye @ QLS Shes slaguilal
Slapked 5 b gy 15 (T (5T 5 (29,500 25 o>
SR eon g adlae 500 w0n)lagS 2By (ST


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

M

o (5 3w o0ko]
9% gy Ggrmilomgan dantd

Lz ails PDhwge (g0l Si9) o) 1,0 liae 4y ol
JRYCPI WA FCRVAPURPS{ IR S-S5 ISRV Iy ESIN AV PR
3l F il ax 0 Av glos jo gile R aslsl (LT Lo
Jslowe sles (ialS L .(VF) Codpdy Ojgo i Bo Ve Loy
sy VS b el Sk S35 s dlase
g b Lol oraibasses 4 Ghie O jo az>l J39)
a0 Foogled o gy Gred Cov cele S Soe
©o YO) oyl JgyedS (VY)Y 0l 00ls &yl o8 il
pr S ole 4 (Plawge Gj9 bl » (G39/ S92y
Lo sicioy 5 (6 ity Cillanil B o 03938 (ygmmiligs 42 001
Sl Sl Jolomo 30 G5 (b Gobomal jog by 22l
3 e bg ol Jo ol Sl a0 Ve glos j0 ((Yge +,Y)
ot Sla s 1 333,8 Jfl ng Son - TV
) S S3lSealis U o g il e g 0
Sy 0 il b skem! Lozl Sy e
ol 5 s il oS5 10 5 2l A o>l s
0) B 5 Ken
Ero ald (20 gy 9 o jgrels i

o e Ll 5 0a JEES 5 o5 g ol
e 5 428 09,5 0 15 (0,5 1Y+ Ly ) (s5ls sl
o3 slaald (55, plord 5 25,50 slagiles] oS
8 plml Lo 51 B3 he 59, 50 badiged oS b5, sl
$laog3 Jalt anlle oyl 30 4048 pmmilissos ot
(C oyl e Ol L onds ools (idgy) J2uS g )
(CSMICMO) sk e (oS5 s jlS
b ko] S5l obor e 1,51 Plomrge soralS
9l ok Jeite (S 95T mge o jgslS (ePL) (3
5 (BCD/TDO) iy o3kt b o ageS el
g5 ol (55 ol e S 31,51 Pl o 30lS
el sk Oskel oMl A (npSedSiuln boons
(ePL+BCD/TDO)

Vooae 4) cids laggemilign ;0 Ere slaald
SR L ks o Jolte G 0D g abse (aBs
ooy yide sladiges o8 lax bwl 5,85 (59, opolo
N on s 08 5 il ol b sloam s o
WAL (6)ISS S o ol S il az )0 B sles )3 59
Ol oy et 5d 06 €0 S 0l Lol 4 a4y b
S50 0slsen Jlxdn )5 il lsS 5 B wle ee I

Sled ;3 6K Jsb )3 € ald (o 5 (2o (29,50
28,5518 bl o) Sl
Bsigy gdlge
PS5 9 (o2 lod Slgo

A5 6l (Ol s OAB) LI es i 5l La
sl OLE 35 ,e 5l als il Sis clacS,
A G398 (ried Sk ookl pog00 5 4 (Ol Rl 0l 0
o] s 4 (S35 S5 ) Handry <57, 51 (PEpolyly)
CS,5 5l (CAS: 7585-39-9 o,lad) iy S oslSow L
o3l gy ald wl ags (el cosie OYL) LK
&l ol del (oo S5 51 Sl byl 0 00 liss’
I T L 25,8 1 sk Jite S35
oS b g9,50e ceiS slalase ol 4 (IS5 ol ouie
o s g )hy,s (L) S 8,0 5l alKiles]
29,5 4 (LIl S ye o550 5l (olord lacd e
Lz &l dlawgo ! 5!

S &y yhake L Lz slaals Dlowse gl Sl gl
wwablize (700 (69, celo ¥ Oae 4y g ool bglows ViV
Jasls bgloe o i85 (13 ol Sl az 0 YO glos o
30,5 5eay Ol VY e v 0 490 L Ao Ve Soe b Dawge
(Flo 4zl S 5l Dhewge s9u0 5l G 098 lazr Plowse b
W, Sis ol F ile a0 Feoglos o cld S Sas
)
owlwl 1 !

oBiws jleolaul b bs cpingl Sis sloSy il
b gl ST el b, el ¥ i & jmisls
S0 oawel Cawy uileol s Sllgws b (6 Sl 51 e
() 108 6l ol Xl a0 F les 00,0 B
5t S S5l sl 55 pilal (59,5 g

«(Co-precipitation)  ogw,ed bg, I eolaiwl L
(S 0glSnly 5o (2o gl el (155, Sl
U b o eSaglSnliy 3 05 3 4 5k 8 g
O o oz Cemd) ST 5 Sl Jslomo 2 (e
Al bl ol T il az 0 00 sl o el ¥ Con 4
Jolee & gy ay ouilol 1)+ Jgilbl Jslowe o] 51
il s 0 slos 3 5 w0 F WLl o SsIS sy
Gleo b ol SB35l s ol 00 o sl ¥ as @y oI F
@ O S glSenbf uilul eal (6,35 5L eSheST (L]
oozl Sigo a4 aplyd 1,8 oBiws o celw VY S
OV s fF Ses


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

Son g iieygens glyme Lo Jolo Lo wS'3,8 g L 413 $Muasge ol b ;) AY

Thiobarbituric ) TBARS  duww!| <SGy 3L 2L 55!
(acid reactive substances

il b bdiged 53 o2 GemmlannST Glie romiw
wgad o 5l a5V Gliee Cdndy &0 sl S5t bss
Joip il hea Vs (oS5 Jshme b oad pee
(Butylated hydroxytoluene: BHT) Solsi  ouSg, 0
(Perchloric acid) <G ,18 5 ol yid (L YO 5 (o, +,0)
Al 5l eolawl b ol bglxe .05 Ker (o, 0)
a0 b ol 31 ) e 5 08 L5 F oot paily o
S s 5 S Vga [V el S5t g 2
“(MDA) osdl 5 oelle ShaS  LS25 g
¥V ooe 4 ol Satle a2 )3 A0 50 bl wnl 45550,k
6y 2z Jolora ol o s 5l ol ools &l > el
sty Sl olSiss alosy Saglh O+ 50 Jobo 1 o
35T (g0 Galle S 8l Jslomo S 305 (5 S5l
gl 8 i ags (sl (Malondialdehyde: MDA)
e Olgie 4 ladiges ;0 arl S y550 )b ol ee A A
dlno §ye alid p,55LS o (sl 4 sl 53 oslle o5
KGRIV 4
Total Volatile Base ) ;1,5 a3l gl JS 550 )1l
(Nitrogen: TVB-N

lraiged )3 5,8 4l slajl JS (l5ee 55 o5l cg
0,8 colaiul Hlu b pdads o JladS g, 5l oo ools ilie
ST el (hen Yoo Lo 7 e alid aiges o, 1
G 53) w2 3T 0,5V ol pe 4y 9 033 )5 bgline Jlaie
Bte g )] Slygizs g 4y, JAlS Kbl S5y (a5 15
Sl 0 JIS g5 b e o b ouilig> 4iids YO
aoyd ) (Gel) Moo VS e el i) (L YO (sol>
Sl ys Sy arls plsie 4 sl Glite 59, e gl
Sligime aedsr Jas 3,5 0ol 3 el DY pans
55y s b onds aelate slal5 b 5 JllS Sl
5hodel Cawdy Jgloe 28l anlsl w4 Sy90 5l Jelore
S5y Cagy B by ) Sapsilan el bl wlb
slp PBras sl Ol 625 olwl ka5 (g )ee
£ e Do S8 e sl U5 Ol gl i
4 935 dale ) Jgay8 b iged p)5 V00 )0 ()90

O K2bin Bras S gy ol 2 V 0T 50
(mg/100g) =V (mL) x 14 TVB-N

Cnddt 6“«_;5:’.5 gs?L’.})‘
Lo ool il &0 ald sladige o Slogas
Jolse sl sk Jia (onS52,STLr 4l lansga S j5alS

O o gy ol 3l el s 318 108 Con ldie ax g
35 O ppo S Lyl o Laid gl Julo g 4y 0 axlllae
2l 2 e g plerd (29SS Sy Sl
o S 3k G5 )0 IS A 97 BT e glaj,
OF) 05,5 plonil 1S5 ans o Sliglel alas .o
19550 5905

Coxe> gy ¢ pil> adlae )3 (09,500 Gloom;p
5 S99,k siler slas L dore silsn slas Sk
Jolse Olye ar anly 5Shg it oolgils slags SL (izpen
2 B pdy g fye S )3 I jlem g ol (950
16yl aiged 0ad Lo slaald oIS Sloj o3l 2
sy el Lald s ol gl (sloansS
o 10 L p T Ve (35 L s o a5 el (Sl Koo
[aLx]os_ia.ﬁM)d S T =g T vt IRVESORR I R U SUR LN
gl XS5l g 3,5 (Ko g bglies (ai85 ) Bae )
95 Soxer (555 ol 6l cnlie (Jb o slals,
9y S e ) Ol w4 S8) e 5l e 0D g
S o be (5ol (e (Bl A) il slacdy
Sl St I Comer Ghled Cux il BT
CeAS gy 4 iz joka) Jedgre sbas Sl g By g ,Sole
G el 5ol eols S (alflax cody sy ¥ o xaw
59, Y Sae 4y ol 5 il a0 ¥V gleo L ailrs )55 50 s
Ak oals 8 cell FA e 4y ol 5 il 4> 0 YO oo g
25l Sley o3l o 50 awl xSy Ul eolgls b)leds (sl
b sl o S ol 4 Vo ool Sy iy 25,
Sy & 5T 5,85 Bl 5y iy el e s
el BT (s sinie 51 g 3 00 bglie atseual oS
Wb, celu YF Gow 4 ol )5 il ax 0 YV les o
e Oope @95 bl @l Wl IS
100) £pn alid o5 o 5 S oains S5 (sloass
(OVA) 53,5 )55 (CFUIg
2 leonns (s y90 5]
PH b 3)!

Al oo Gead Sloj slaosly (o )5 V- diged 52
3)ls s o 20,5 oS0 shaie T 5 (e 30 50 5 00
PH 500 c0ads 0,5 oo o PH oo 0 551 0 S
o 55 03Il Lo gles o


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

AY

G s é.‘a..w 3o bl g ay o pled 8y O s
ik pleil aoy0 O 5l S

badl e
9w s b))l

alo Dlawge Cojeals slaids U ow)p s

2 SIRT e (b S5,y g Sl g Bl 4 09,5000
Olgzdils 5 QLS Sl a5 Ve dawgs gy A Doe 4y Sl
e bl 5l 5 cglaie slaaide sl a5 oayo ojgel
Slole g a3as glls g 58 Galie Ll o S CisSas
Sl sla Sy WS bl weg glite olie

Ol o aS ol adaii Vo Ssgas yge)l 5l eolatul b laaiges
W ks Gl Y oae U el gl Ve sae ol

g 5 ] il sl Pl e 5T
Vsl S 50 cnd (b skl g Cn S SelSl b ons
dgpuin L JSo 0 a5 jshailan .Cwl 0ad sold yoles Y B
2 2Ll 050 SlapacslE g S JS Coman 2SSk ol
ol 1y el sy by S L bejles (gdes

WAl (gal A,
Ssbol Jukxi g & 525

b plerd 5 (29,50 slaggesl @bt (uSle i
5 Sm) &S sleesls gl wiblg UL I eolanl
VY a5 SPSS Jl53l o5 o (S5 (oniind (yge5l 9 (5]

o jlos plo @ Cund (09,5 0ad SLS 5 e CojeelS

O o‘).o.b (S oo W s_;l.....u L

10 -
— aa
LL aa bb .
(@) 8 b -
g 7 F aa E C
2 by
8 6 aa b Cc
& b b - C
g 5 Laaaaa _b = Control
g 4 | u CSM/CMC
g_ 3 | = B-CD/TDO
(2]
3] 2 L e-PL
=
1t  3-CD/TDO+¢-PL
0
0 1 2 4 6 8

Storage time (day)

Al Dlwge o jeelS b oals ool jiuies &0 sloals ;o (Mesophilic bacteria) gjlen Judgie slos iU IS o ,leds Ol s Y JSC&
(5105 9 S i3y A Sote o (S35l o AlgenS 255 sl ol 5 23) (b slom] S5l Hoboo Jato (oS5 STl
J

(P<e,00) col anlllae 5550 slajg, 5l S 5o 50 Wog 5 o Hlo e DS sazes Lt lagygie YL Wiglite S g8 slaall g ,>*

3ol 05,5 P-CDITDO (jlsles Lo o 51,51l &l o a3y S j50els 05,5 CSMICMC ((laie L o sl iiigy) J =8 0,5 :CoNLrol
Aok Jite (S5, @il oo ZojoralS 09,5 E-PL i S 05lSms 1y L s S (20 (sl uilisl (s3> oo Jite (oS 52 STl 4ils oo
Ly b oad agueS (2l ordgl il sl ol Jite (oS5 )5Tkz s dao Cujgals 09,8 P-CD/TDOFE-PL o5 U (b skomn] 55>
023 I el 9 2 S 25050


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

WSan 5 iieyges glpme [ Pobo Jito uS528 g L 4l Shusge Cujoels b 5 AY

10 .
g 9 t da :
ICL) 8 a g b b
g a a b b j ¢
\_I./ 7 i b b - b
© a b
T 6 3 jaby, | bbp -
aaaaa _
S 51 i = Control
o]
'E 4t m CSM/CMC
o
S 37 1 B-CD/TDO
)
E 2 | e-PL
o
> 1r ® B-CD/TDO+¢-PL
[a
0
0 1 2 4 6 8
Storage time (day)

o jealS b oals ools iudgy € e sloalid ,o (Psychrotrophic bacteria) s jlse g5 il la s iSl (IS (o lesds &l puss Y S0
530 A Dde b (S 0sS L b o S s gl bl 5 ) (b skl 53l Slsb e (oS 55Tk 4l Dlsse
Jose gles )5 IS

(P<e,00) col anlllas 5550 slaje, 5l S 5o 50 og 3 s Hls e NS oaias (yLid by gie (YL Wiglite S g8 (sLaadl g >*

Ca90al5 09,5 P-CDITDO (sl Jsto (nS 92,5Tlx 4l oo 4l 5500l 05,5 -CSMICMC (laie 0T L s sols Liiigy) J a5 09,5 CONLTOI
ok Jite oS50,z 4l oo agnols 05,8 BPL i 1S5l By b o S b gl il 3l Fsboo i oS 52,5Tlz s oo
B b ot g s Grias] ool (g5l gk e (S STl ails oo Cujgeals 09,8 B-CDITDO+E-PL ) Il o osboms] s3>
3 Ik kel (n S o glSns

1o
S st -~ b b
2 .1 aa bb j ¢
= b jc
g 6 aa °
@ c m Control
S 5 r bb
= aa ~C
5 4t aba_bb = CSM/CMC
g gpraaaa = B-CD/TDO
S _
s 2f e-PL
o 1t ® 3-CD/TDO+¢-PL
0
0 1 2 4 6 8
Storage time (day)

Caj9aalS b oo ools idigy € pe slaald jo (Enterobacteriaceae spp.) awl yiSls sl oolgils S i yleds <l s o)lpee ¥ S5
353 A B o S35l i L o g S8 Gragl bl 5 5 (sl 3l ol i onS STl 415 Dlovse
b sles 53 (5,0

(P 0) ol aalllas 3550 slojs, 5 S o 55 Lrog)S (e )l (sime BB ot (i gy VL gline S8 (sLdll B9 "

05,5 P-CDITDO Jobs e oS 92,51k s oo a3y o jpeal 09,5 CSMICMC ((Glaie T L s asls idigs) J S o9,5 :CONLTO
oS55I oo aj3ealS 0,5 EPL L S35l 1 b o WlgsS S5 sl bl (sl sk e oS STz s fao S jsealS
o gusS U5 (gl Guilel (55l Pobo Jute (S 52, Tlz il oo 2o 90alS 09,5 B-CD/TDO+E-PL (5] JI (y (ysheny! 5l Hokoo o
Ot I sk Ogbemms) 5 S 05l o


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

AD

Y (b ookl g 0o S (il (g9l Lo 5 1S
5 IS slesd G Sde g G0 Gl 90 slags, )0 oy
ool jlod G izre 5 (29,500 DLS 5 231 gy
ST GBS 0¥y opbe] e 5 0dh g
w.»L..u‘ Lsal_‘> )Lo...v 9 (\” J&u) A.n)).i‘ PRV R 6)‘\%5.“
S 5ol o Shes (n e (Y (b Dokl g 0ud dgunS
53 Baigas (5SS S b 4l 1Sy 5T slas xS ol
Ll i o g byl
oo slo gy g0 i
pH

Oiigy &0 ald ladiges o PH e Ol F S
L Jee ) Sloylsl (b anlllae 590 (sl Lo L oand ool
OAD (b3l ya0 59) 53 baiges adgl PH (e a3 oo (L2
3,90 gy sk 5o alel )50 sl )T ploi i 5 95
sonlic s ixe cgylel BB i 3o, 5l et 4 anllas
Ll 55 laigad 6065 olg bl 5 (P<-o) o 8
POV 9 2.YY iy & PH s e S Tas g J8los oo
b oskaml g oad oS bl (g5l> Lo 4 by
PH Oliee )5S gloj &utddS b wogy J5u5 jles 5 oY
ol EOgro (5N, ‘J)...S )Lo.».: I3 Lb)LA.u Ao 4O
Sl S0yt b9 Ol (o y 2

£ oo cm n (TBA) sl S y9005b05 ()l
oloj e b calizes glaloss ;5 (MDA) aiull g0 llo
obes yo oy las b Ll ouls G110 JSE j0 (6,10
il il TBA Lasls (o 10 65 b ol
) ol 5 08 S ald g sl et 5o
5o bl bl plo 4 Gl (65 mdbe ol o381
TBA (als olime (S 5 G2t S b o)
oS 5 lexd 5 VAY Mg MDAKG L 7S jlees & et
) Mg MDAKG Ly o3 (s ool 5 00 JguansS il
s ol lojle dadigas Sloylil Jsb yo o
95 Ol gy aiils (gl gxe ek (9,500
(P<-,-0) snls |5 |, TBA Lasls il

390 A 51w bdore slas xSL kel Oliee (ntien
Slows a5 bbgs 10 4, Y log CFU/G 050 40 da aiged (5,100
Lo e V,YE log CFU/G sg0> 10 o1 liae o yieS g J S
S il (b Oskeasl g 0ok gunS” il (g5l Lo 4
25 Om gy sl ySl LIS Giled iyl () USH)
Slerd a5 ol plis (6 IS o G5y 50 enn D90 09,5
Loaslie )0 (29,5000 Jeloe (o g Lo g JuS
P<e 0 ) asls ghlo pme g)lel S Koo Jles an
09 SajoalS Gidgs 9 J5S 09,8 )0 lakdge 0)led
S Comex 4 piler gy Sl aSeers Jelse
oslel ol slajles a5 Jl> o i, V log CFU/g
355 Ol 1 (e ok e (b bl g 0d WS
(P<,00) Boged S rdiged jo o Judgie

Sl Sh Cumer Ol S g e
4,) log CFU/Q sgux> ;0 (5,145 55, A 5l o Bg 454,50 L
o 5 JyiS e 4 bgspe i 40 VY'Y log CFU/G
350 3 s osbemsl 5 008 WpenS el (5l S
gy lesd 5 S 09,5 )3 bags 2L ol B, Let (V JSC5)
@ 6K ook 59, 5l (29Sens DL 5 Ged Cujeels
Sl 595 50 Lo pl &S ()90 ) e, Sgl cda VL
sl ookl 0938l aS ols lis bl o) Can Sl A
MLl oS 550 5 (2l 4 oad g Guilul 5 (n 3
A ey B sols (e jska |y e Sl anws (ol Cone
A 3y 5 W o2y cul b P10 0) S JAS 6 g
b skl g 0ud oS (uilul Gloen oS 5 (5 IS
2l 4 S Sudlys (P<2,00) )losne joka (n Y
) lacdy g, Sole Cumes (29,500nd Jolse (g9l (slo Lo
Sl S pdiges jo

Ol anly Sy il oolyls slags Sh Comax (e
6o )los Gaon 10 (I3 DY game  Lilags CutS asls
oles e bl o (¥ US5) cosls aal3l wg, aslllas 5 50
a4l Sl T Gl (S 5 Gy diged (5l
Slewd @ bgs e £,47 log CFU/g 4 Af log CFU/g o5


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

Son g iieygens glyme Lo Jolo Lo wS'3,8 g L 413 $Muasge ol b ;) A$

—e—Control —e—CSM/CMC B-CD/TDO e-PL —@—pB-CD/TDO+e-PL
6.70 |
a
6.50
6.30
I
o
6.10
5.90
5.70 1 1 1 1 1 1 1 J
0 1 2 3 4 5 6 7 8
Storage time (day)

G Foko Joo (oS 9,51l als Dlwge Cujamels b oads ools iligs €50 sloald o pH Slpetd Ol s ¥ S
Jose slbed 55 6 55, A Do (b S oslSn 1 b oads dgnnS Lo sl el 5 oy ol

(P< 0 0) ol anllan 0550 slajg, 5l ST 5o 50 oy 5 opw Hlo  sme DS oases yLis edls o (Vb glite S8 oLl g > *

o 5900l 09,5 P-CDITDO (sl Juio oS 32,57l ails doo 43h o 3900l5” 09,5 CSM/CMC ((Jlatio LT L ot o0ls Lidgy) J 58 09,5 CONLrOI
Hobo Jie (oS5 ,STlz ails gas o jeualS 09,5 e-PL oS 3l Ly b oad g ST Lo &:%5] osbel sol> ok e (uSsr STl ails powo
Ly b oo oS U5 gl Guilal ssbe ol Lo oS0, STl 4l fao ujeels 05,5 B-CD/TDO+e-PL 5 JI L cysbomy! s>
e I sk skl 9 G S 25l

20 r  —e—cControl —e—CSM/CMC B-CD/TDO e-PL —e—B-CD/TDO+e-PL 4

TBARs (mg MDA/kg)

00 1 1 1 1 1 1 1 J

Storage time (day)

Al PDwge o jamalS b odds ooly iligy & o sloald ;o (TBARs (mg MDA/KE)) dumsl S0 y55,baad e &l o gl O S0
Sled 55 )% 59, A Sde (b G S 05lSns Ly b oo g (215 gl bl 5 (5l (b gkl 53l Hokes Jete (oS5 STl
Jl

(P< 0 0) el anllan 0590 slajg, 5l S 5o 50 Waog S o jlo  sme DS saies yLid edls o (Vb Siglie SrgS Ll g >*

o jgeelS 09,5 B'CD/TDO Hoko Jie (oS5 ,STLz ails oo Gl Cojemels 09,5 CSM/CMC (Hlato u_;] Loads ools jidig) J a8 09,5 :Control
ok St S 3,511 15 fra S lS 05,5 8P S gl By 0 S 0 gl ol (5l ks e (oS3 Sy 4l o
Lo b oo dgueS obo gl Guill ol Jake Jite (oS 0,5l ails goo Cuj9alS 05,5 PB-CD/TDO+e-PL (5 Jl (b okl ol
i I b kel 5 2 aS kS


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

AY

A5l Se g she slaggy 50 (P<ee0) wilioe s bajlecs
CodS b g ot oago by les o (g)lo s oglay 2l
g Fogteie e Sglds nl (Slaylil pgo 59, 51 e
2 byled plo @ Cod JS Jled o (8L sla S
bl s gme glel OS] e b s sleg,
sl e o digas o)l Gas b g (P<-,-0)
kel YL 5l ) (b okeml 5 0ad JoeS il
595 5% 0ddlend glaalid g Hlas 51V USL) wiogy 1o 95 5
(P>, 0) w0 b g losine IS S g 500
bl ol sl Lo 55 52 (S ey Gloslil pgo 3, 5]
S50 loyled plo a4 Cowd VL liel eads dgunS
595 31 smon 990 Glaald S, (P e0) wiils )y
sl cp feST g isls las 1) sl als Gialesl o)l
Slos 4 bgrye G slial (YL 09 J 7S e 4 by e
I a5 09: (n5d (b Dokl 9 00d JounsS Guiliol (59>
by gy 05 rjles plo Lol s 6)LJ
a plizes Sloylil 55, (a1 6 a8 ol 48 & (P<,00)

Y JS2) 392 Ay 3,50 S5, Sy Ll

—o— Control CSM/CMC

35

TVB-N (mg/1009)

B-CD/TDO

(TVB-N) 51,8 451 a3l o (o 2

SIS Do Job 3 8wl slasl Sl ol
s Plan S peals slo sy b o ot fyn (sloel
50 Cewload ools ylis £ S o ol e oS 9 ,STL>
clbals 1o 0.5 MY/I00g as 35, ;0 TVB-N 350 aSl>
oasges plad 5o o] ylime (6)l0eSS (yloj S dS b ogy g e 03l
595 50 S8 Gl gg,Seeas Jalge w3l (gl jlars o35
LTVB-N Olee (i mb 5 cr 5Vl braised ()l A
Slowd @ bgs e i 5 40 YO,Y mg/100g 5 YY,YY mg/100g
2520 sl bl 5 0 S il gl s 5 J
anlllas 3,50 sla3e, plai )3 Lalojl 3590 slaslans (e w092
(P<-,+0) 0l smlie o goe BMS jan 59, 5l e @

CaioaelS b osd ool Lidigy §ye alid i (gla S
1269455 35, A b ol Jike 52 STz 418 o
Okl 5 008 JgunS el oS 5 (55l slocd a5 ol s
Rl g cad 1y g sla Sy sl op i (o3 (b

e-PL —@—p-CD/TDO+e-PL

Storage time (day)
Ald PDlwge CujgeelS b ol ools iligy &40 slrald o (TVB-N (mg/1009)) |13 a5l slasl JS lime s guls £ JSCo
Lo ;5 (5,55 39, A Do (b (2 ynS 35l L b 0 WS o (gl il § a3 (b skl S5l Fobo i (S5 Tlz

Jl=

(P< 0 0) ol anlllae 5550 slajg, 51 S 5o 50 laog S o jlo e DS sazes ylis eols o (oYL Cglate SgS sLall g >*

09,5 P-CDITDO (jlshe Jite (oS 30,5 /hz ails qowo a1l o j90alS 09,5 CSMICMC (Glaie T b o ools iivgs) J S 09,5 CONLTOI
oS35 Tz &5 oo S 5eelS 05,5 BPL Ly S35l 1 b o g s a5l hsbs Jite (S 52,5TLiz 4l s Cajaeals
o gsS 255 sl ool (sl Fsbo St (oS3 STl s oo Ca5ealS 05,5 B-CDITDOHE-PL 50 Il b sheo] 55l Hsbo oo

Ol Nk Oskem] 5 (a2l Lo b


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

e 5 Siieygesd glpme fon Fsho dito (S90S 5 Lx &l Jsge Cujopels b L5 AA

Texture

day 8 == Control
== CSM/CMC
~#-B-CD/TDO
e-PL
== (3-CD/TDO+¢-PL
day 6
Color
day 8
day 6
Odor
day 8
day 6

day 4

hwge o jemolS b oals 0ols iy €0 slaald ;o (Color) S, 4 (Texture) cdl (Odor) g ol s Jolds cw SU5, @b ¥ o
2 IR 53 A St o S35l By 0 g 253 (gl bl 5 3 o o] S5t ol e (S STz o
Jz gles
5500l 05,5 P-CDITDO sk Jiio oS s,5Tkr il dras asly Cus500lS 05,5 CSMICMC (oo T L o ools iiiig) J 5 05,5 CoONLrON
Hobos Jeie (S 92,51l s oo Coeals 05,5 EPL (0 S 09lS L b o algecS” (s (g Guilil (5l skos e (oS 5251k ails goo
Ly b oad aguS (U ordugl (il sl ol Jite (oS5 )STkz s oo Cujgals 09,8 P-CD/TDOFE-PL o5 U ok oskomn] 55>

i) S s gl 9 Gr S 09l


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

A4

FB ok slow ogee ojlac b oS 5 j0 obs opiugl &S
sl )lg S 025 695 2 #2795 005 e Sl ey
5 Sogaie () s o (IBN) €0 ald 5 B ake g il
UgucsS ob0 Cpugl bl a5 wols Las (Y- YY) ], Ko
cble b gollae (2l Sk ab Sl (sedsalsil &)ga ol
9 Figwgise by oo AL el » 5 ol
A GeSlen (V0) )b Pele ew jo Sl
Cool sad odls Gl msSee byl @bt le S
Ul pY b okl Gl el slagidsy
grS Guill 92y Sla ity 4 Cons (Folite (25,002
P e Sl ely S, Sy il ens
Ju 50 NS Sae Jsb )0 ladiged (59, (29,50l
adlas jo 0y Il A e, Uy lediges 6,50k 5 cls
Okl (29,500 28 ool (V-10) )59 5 oz by 6
oS 5 onl &S Wy 4 (pl g v O3l s (b
WSl |y St )5 g Gie 05 slacs iSL wl; Wilgs o
b Oskml coS 5 090 5 (2l saslllae (ST (YY)
Sl e GBI Gl ol otugl Gl 5 o5
3l Wl oo G el 48,55 S jg0 Epo CuligS
5 SP @95 Mo S F nl o)l iy oy p sl
Al clsS g Buile sl

03ld ibigy &pe slaald dged 55055 oy Sl L
oalole las e e pled o 1) 20158l Wi,y PH jliue conlds
Celled 1 5o o5l glagrel adg 5 (5l Ysane (il
Sligel Jed 5l 55k Sl olml b Sendsiisy slags ]
colld e s gl S0 5 el Ui 65
Al PDhawge CojerelS Hlows bl oo Tolid slas 2SU
) orian PH Gl (a0l jlad) Joke fite (a2 STk
Sl sl (San T o a8 cdls 7S e 4 S
S Cools (N g L 4l Plwge oL Cools 352
S3l> Slogidn sszy cnl b oadl Sl (nl (29,50
PH (&l J5S 2 )ls (g 180 (29,50eas DLS 5
aalllas b Ll oo il 6,l0eS e Jsb 55 adigas
2 ¢l alie s 55 (VVY) o) SKen 5 (sogdy0 < pol>
5 Lz Al Dlowge booad ol gy Eo ald (ogas
OA) B0yl cawss oy S 2l ojlas

2 27 OglaSTax o (ol g TBARS L)
O Gl es g ColS U opdyee Djge SubsS
oAl cnl (Gl g, e (e 00 S i Y pane
» ol dSas Gl o Slo)lsl Do (b beaigas ples jo
5 onh oS il (gol> oad ools Lidig (slejleas

(W TR

ld PDlwge CujonslS idg 78U 4 ol adlllas o
ool g il (b skl sol> sk Jie (oS0 STL2
Sleogas p (p S o9lSew L b oad dlgusS oUs pins]
b Sl S Lulpl 50 e ald plend 5 (09,5
S ide Lot ools (idg ladigel (29,500 slaol )l
ClS 5 Sy Bl (Sl s 050 (hjenelS
Do b fre slaald 5 b SL S 0 (a9, Send
S Sloylil oo 555 50 Eye slaald og Jlxsy o oLl
Wged plo )3 ploy SB35 L g 035 0,05 5 p3Y (U
5 ot addllae o il bl obSh sl
Je 5o 00l 6)ISS g5 alid (g5, 2 (V-TY) ()
P A Be gl g Jdore adsl slas SL S slaws
b Wl Cuxez 9 05 F.Y log CFU/g 4 ¥,07 log CFU/g
GRIB s e ysb Sl )0 Ee ClsT (65l
Dol VA o)l il yols oy gl b a5 il
S3lse Jdgre S Sh Cunex ST 35250 slao il
Eor odumy lii 0gl V1og CFU/G 51 YL € o ciliS )0
(V) adboo Shndy pae g olud

L ot ools Lidigy sl g J,iS L yolo aalllas o
¥ 59y 5l (el )led) ok Jete (o592 STl &l Dl
2 S 295 Comez Gl 4 a2 Lm0 Sl
ooz &Sl ) o S I8 Bpae BB e Lyl
Ci9eelS L ond ools idgy Ere slaald Wged (09)50s
S e 5l S ok e (oS50 STl &l s
ald arhe pes ol 4 Culys Lol ogy (4l gy a3l)
Suols 2929 pae Jdoy Silgs oo Gl 45T ams l B € e
Slallas ;o ol aslllas 0590 Cojgeels [0 09,500 2o
2l olas g L ails Dlwge slaiig 5l a5 alie
osliil ¢ yo alid Lo 15w Sludll (dgy 5 (5 S
LTV DAY ol 0 5155 o] e gl 05 o

b jlesliinl polo o) 5l Jolo @l 4 az g b
e 9 JAS aiged b aglie )3 00l dlguS” uill g5l
S3be yob & ol Jie (S 9255 9 Lz 4l Dhwgo iy
(P2, 0) 005 (o) 32 9590 Slas S olass alS crge
S99 4 az i bond dlgunS (uilul (gl jles &5 (5 ok 4
of amnl (ialay 5 (260 sl pilel (05,500l Copols
) e slaalsd dgai yas 59, 7 b Cunlys oo & Jobo 50
adllas 3l Jol> gboosls b gaiss (pl ls aws iliél
0l )Lt LT iy o gund (¥ ¥T) ] K g 8l llas


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

e 5 Siieygesd glpme fon Fsho dito (S90S 5 Lx &l Jsge Cujopels b L5 -

AV el 3l rtas] Hsedsalsil ssl slo o 5o
(Y0) ojls Slgen ol zuli b as asils

oo gl @l a5 (Y0¥ 2) ol Kam 5 (5,0, aalllas 5o
51 0993 ails Plonsge 23l 4 090 15l Baiow @l b
Jsb 5o Erored CeligS CoheS L 5y ugosSglansl uilul 5
(Sslsms S Sl Shan 4l Jlr les ;o 5 IS
5 JAS slass slp oo Sl gl Sae
Sl a8 Il )0 g 59, ¥ leis el (90 oadoslo iy
Dbl 1Y 5 T8 Y e (gsl siiiosls sigy (slbdigas
oulionld yidigs & eyl CubgS g1 59,V 9 £ VY o 5w
ity i 6,3k g canbio cuaST LY bl g5l
%)

Sl g ple, (VYY) LSes 5 55
Ot S 38y 3936 (5l ST S5 p0e (2l Sy
ol 18wy 590 (oo rdugl Guilul boads (61851
5 Doko oligS 0,90 90 40 (uilul iuley (ogas 50 kil mls
L JWd e SLaS 5 Gl oy oS 0l (LAS S il
SE 9 GuieSodlSinly o 0 dsS Ll
Olge 4 S 368 ks 5 ol (2alS o ST 55,000
5 @l Glapiaes 5o Ghla, SIS Cwz e oSS
(YY) 5,5 1,8 oolaiwl 5y50 (o9 ko
e

S obml b e (eSS L S5 )0 L el Dlse
ooles 5 axtdles o slaald mhaw (55, (S &Y
2 9 005 pSelr Jpare b bapecil)lg Ko puiitns
Ot S Ol Lo igd (029,500 0y 8l o ge A
ssbas 1y lul el Qs gl il el olse &
29,508 SIS 45 aS S gilule gy 4 g lojes
Sy 85y 52 JriS Ss olowl b aSL sges Lais |, il
Gl g oglhel pliend Olynis 2ol 4 (sjluols]
o idg (rl nl pogdle 0,5 S5 5 g2 g el 5)l0L
bt Osbonng] aaal (s 3lool3T (sl JUE s S lgie,
95w 32 ely> b ind (b skl 8357 Joe (n 3
93 St Sl g 0ad S5l ey Jobo ) dtwgey joboay o>
ol @lF e ey g Jleel lag St S e |,
S90Sl wls Plowse Fujeell b 0 Sl
S Sl Shs i 5 yiin 6,80k 4 e sl Joe
x5 950 Jld by o Dlsie WS e g 955 o0 € 5o alid
5y )51 Caaro

S Sl s (55 al g, Grsd oy e
OSas il b skl 5 U5 Das] eilel (oS
o7 bS] oo s 513685 o o
(Fo¥ ) o San g gl pule anlllan 1o 395 TBARS iS5
alid ;o el (b Okl 9 455 0 jlas (625,10 ogas 5
(YY) 00,5 )5S ol dalllas b gsline gulis o5 S
oS ool oas B3 g oS el 53 TVB-N _asls
loosysld 5 S iS5 (S e ln Wi
odol Cowd 4 mlS 4y azxgr b .(VQ) 0gd oolaiul oigS
ool b csls anliél Wy, byl plas o TVB-N olie
00 AgunsS bl a1y (slo Lo jo T LSCis (50 959
4 091 Fimly ylesd plo b anslie o o5l (Jdy ol 5
My p @S sl Jelse sl Loy wilsiee
SlaS 5 e GRals (] Jlis 4y g 150l (glpannslS g e
5 090 «Jsl &5 slooeel Shisel wiile (51 iy e
Oes 5 3 PLE s byl mbs laassl il pg
2 Sl gl ilel (S L oalal, e (YY)
Sllas TVB-N JSi5 ol J555 5 gellsr (g
(V) cusls
5hodal sy laools b e diged pw b3, @l
Oloy cndS L as Slasss 4 .cusls Jlyen TVB-N (505l
OlaS w8l gbyjlas o g Dlyess (Sl ¥,
Oliee (6,108,530 godumslis a5 o 5 skl 59,0
oo iy 53 (V2) wbly o o (glaalsd 531 2 TVB-N
Ll 4 ool JouoS (uilul g5l slajlocs ¢ 2l3)) 0 90
o515 b Xlg o a5 W0gs 5 YL sLanl glyls 40,958
Gt b > s il bl s S5 s
S S Dglls ) patlh (b)) Bl ladiged (5l
Jeie S92k &by Dlowge jlocs 5 J5uS Jled 2 )
AL Lz als Dlwge cnl by sl (La3 (a0l o) ol
12 dalllas gl b oS bl sz 86 £ e ald )
oSl oVl OA) s lyben fen 5 e
g il ol s & Ly yo 555 153516 1 et
S5, el 55, b 05 syt (sl b sl 5 02
Bgad S8l objyl0g Jeud B oul ools ilgy sladiges
Sl Gdg sless 9 55 Lo a5 sls (lis €0 (slaalid
Lix 9% 4]y bald CodS ainudlss a4 )k )
e il o s iy slosipns o o 5 sl
3 3gei S 1) asllae jlitel (65155 55, Lt B o
529 S3L S5 sla bl (V2 VY) Gl e 5 J55795l aslllas


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

Sl 5l B Cépdy Syeo Jol (s slags sl thatio 4l (LL jlas 5 5 ol allie 16yl 55w Lw

(g ) olKils S el 0aSCtiils sliwsl) golye 1255 B
9 5= o9 ol bzl po ol ojglin 5 olacaly ol

ailed oo gilo 08

Sl @l olse (&S Sy gl g wd e Ls S
—a—azs B —ils cola> b e, 905 zle 661

e References 12. Moradi M, Guimardes JT, Sahin S. Current applications of
exopolysaccharides from lactic acid bacteria in the
. . . development of food active edible packaging. Current

1. Mir NA, Rafiq A, Kumar F, Singh V, Shukla V. Opiniol; in Food Science 2021,40,33_% ging
Determinants of broiler chicken meat quality and factors ' e '
affecting them: a review. Journal of food science and 13. Razavi R, Tajik H, Moradi M, Molaei R, Ezati P.
technology. 2017;54:2997-3009. Antimicrobial, microscopic and spectroscopic properties

. . of cellulose paper coated with chitosan sol-gel solution

2. Benbahani BA, Noshad M, Jooyandeh H. Improving formulated by epsilon-poly-I-lysine and its application in
oxidative and microbial stability of beef using Shahri active  food ackagin Carbohvdrate  research
Balangu seed mucilage loaded with Cumin essential oil as 2020.489.107912p ging. y '
a bioactive edible coating. Biocatalysis and Agricultural B '

Biotechnology. 2020;24:101563. 14. Li X, Ren Z, Wang R, Liu L, Zhang J, Ma F, et al.
. Characterization and antibacterial activity of edible films

3 !—luang Y, Me'."‘ Chen X, Wang Q. Rgcent developmgnts based on carboxymethyl cellulose, Dioscorea opposita
in food packaging based on nanomaterials. Nanomaterials. mucilage, glycerol and ZnO nanoparticles. Food
2018;8(10):830. chemistry. 2021:349:129208.

4. Motalebinejad H, Bazargani-Gilani B, Pajohi-Alamoti M. 15. Mohammadi H, Kamkar A, Misaghi A, Zunabovic-Pichler
Corn Zein edible film containing Sumac fruit extract and ' M. Fatehi S ’Nanocomp‘osite films‘ with CMC. okra
gncapSL_JIated Thymu_s daene(ms Cglak essential oil to mucilage, and ZnO nanoparticles: Extending the shelf-life
improving the shelf life of chicken fillet. Journal of Food of chicken breast meat. Food Packaging and Shelf Life
Measurement and Characterization. 2023;17(6):5989- 2019:21:100330 ' '
6002. o '

~ - - - . 16. Dick M, Costa TMH, Gomaa A, Subirade M, de Oliveira

. Mynoz LA, Cobos A‘. Diaz O, Agulllera M. Chia segds. Rios A, Flores SH. Edible film production from chia seed
Microstructure, mt_mlage extraction and - hydration. mucilage: Effect of glycerol concentration on its
Journal of food Engineering. 2012;108(1):216-24. physicochemical and mechanical properties. Carbohydrate

6. Urbizo-Reyes U, San Martin-Gonzélez MF, Garcia-Bravo polymers. 2015;130:198-205.

\P]{i Llr(]:ieaga rﬁMi.I Deve;li(l)ramentl Otfi izhlda \S,Sﬁﬂ (Sallwa; 17. Khoshdouni Farahani F, Oromiehi AR, Sharifan A,

spa C"’_‘) uciiage S plasticizec polyo Khoshdouni Farahani Z. Preparation of edible coating
mixtures: Mechanical and barrier properties. International compound of carboxy methyl cellulose and sesame oil for
Journal of Biological Macromolecules. 2020;163:854-64. strawberry coating and evaluation of its properties. 2019.

7. Yang X, Z_hao D, G? S, qun P, XueH, Lang Y..Algln.ate- 18. Foumani FAS, Soltani MS, Zomorodi S, Jafarian S, Asl
based edible coating with oregano essential oil/p- AK, editors. Effect of chia seed mucilage coating
cyclodext_rln |nclu5|on_ complex _ for ch|cken_ bre_zast containing zinc oxide nanoparticles on shelf life of chicken
preservation. International Journal of Biological fillet. Veterinary Research Forum; 2022: Faculty of
Macromolecules. 2023;251:126126. Veterinary Medicine, Urmia University, Urmia, Iran.

8. Ruan C-Q, Zhao .M‘ Zhang W, Zt_eng K. _Carbpxymethyl 19. Ghorbani M, Divsalar E, Molaei R, Ezati P, Moradi M,
cellul_ose b_a_sed edible nanocomposite coating with “!”ab'e Tajik H, et al. A halochromic indicator based on polylactic
functionalities and the appII(_:atlon_on the preservation of acid and anthocyanins for visual freshness monitoring of
postharvest Satsuma mandarin fruit. Food Packaging and minced meat, chicken fillet, shrimp, and fish roe
Shelf Life. 2024;46:101364. Innovative Food Science & Emerging Technologies.

9. Bamian M, Pajohi-Alamoti M, Azizian S, Nourian A, 2021,74:102864.

;ri?\r/]ezllbrl1aﬂbAz;t?é?gérgZ%ugniglfjf;:g ﬁﬂ fr!rl?scggéﬁg::;g 20. Tuncer B, Sireli U. Microbial growth on broiler carcasses

essential oiFI)' release behaviopr physico-?/nechanical and stored at different temperatures after air-or water-chilling.

antibacterial studies. Journal of Food Measurement and Poultry Science. 2008;87(4):793-9.

Characterization. 2023;17(4):3450-63. 21. Matiacevich S, Acevedo N, Lopez D. Characterization of
. —_ . - . edible active coating based on alginate-thyme oil-

10. M_anspurl S, P‘?JOh"Alam_oF' M, Aghfijam N Baz_ar_ganl- propionic acid for the preservation of fresh chicken breast
Gilani B, Nourian A. Stability and antibacterial activity of fillets. Journal of Food Processing and Preservation
Thymus daenensis L. essential oil nanoemulsion in 2015'é9(6)'2792-801 '
mayonnaise. Journal of the Science of Food and ' ' '

Agriculture. 2021;101(9):3880-8. 22. Chheda A, Vernekar M. A natural preservative [epsilon]-
. I . . . poly-L-lysine: fermentative production and applications in

11. Izadl_ F’. Pajohl-AIamotl_ M.‘ Emaml_far A, Nour_|an .A' food industry. International Food Research Journal.
Fabrication and characterization of active poly (lactic acid) 2015;22(1):23
films containing Thymus daenensis essential oil/beta- ' o
cyclodextrin inclusion complex and silver nanoparticles to 23. Alirezalu K, Shafaghi Movlan H, Younessi-Hamzekhanlu

extend the shelf life of ground beef. Food and Bioprocess
Technology. 2024;17(5):1309-20.

M, Farmani B, Fathizadeh O. Improvement of
physicochemical, sensory and shelf life stability of beef
fillet using stinging nettle extract in combination with


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

Son g iieygens glyme Lo Jolo Lo wS'3,8 g L 413 $Muasge ol b ;) qy

24.

25.

epsilon polylysine. Journal of food science and technology
(Iran). 2020;16(96):145-60.

Fayazfar S, Khanjari A, Gandomi H, Basti AA, Gholami
F, Moghimi N. The effect of Zataria multiflora Boiss.
essential oil on the shelf life of turkey fresh sausages at
refrigerated temperature under aerobic packaging. 2021.

Ozogul Y, Yuvka I, Ucar Y, Durmus M, Késker AR, Oz
M, et al. Evaluation of effects of nanoemulsion based on
herb essential oils (rosemary, laurel, thyme and sage) on
sensory, chemical and microbiological quality of rainbow
trout (Oncorhynchus mykiss) fillets during ice storage.
Lwt. 2017;75:677-84.

26.

27.

Heydari S, Jooyandeh H, Alizadeh Behbahani B, Noshad
M. The impact of Qodume Shirazi seed mucilage-based
edible coating containing lavender essential oil on the
quality enhancement and shelf life improvement of fresh
ostrich meat: An experimental and modeling study. Food
Science & Nutrition. 2020;8(12):6497-512.

Shabkhiz M, Pirouzifard MK, Gholamreza M, Pirsa S.
Evaluation of release and antibacterial properties of
alginate  hydrogel containing  beta-cyclodextrin
nanoparticles loaded with Thymus daenensis essential oil.
Journal of food science and technology (Iran).
2021;18(115):49-67.


https://nsft.sbmu.ac.ir/article-1-3968-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-10-16 ]

Iranian Journal of Nutrition Sciences & Food Technology 93
Vol. 20, No. 3, Autumn 2025

Evaluation of the Effect of Chia Seed Mucilage and Carboxymethyl Cellulose
Composite Containing Epsilon-Poly-L-Lysine and Encapsulated Thymus
daenensis Essential Oil with Beta-Cyclodextrin on the Microbial and Chemical
Properties of Chicken Fillet Under Cold Conditions

Teymormanesh M*, Pajohi-Alamoti M.R?", Alian Samakkhah S*, Shirvani z*

1- MSC, Department of Food Hygiene and Quality Control, Faculty of Veterinary Medicine, Amol University of Special Modern
Technologies, Amol, Iran

2- *Corresponding author: Associate Professor, Department of Food Hygiene and Quality Control, Faculty of Veterinary Medicine,
Amol University of Special Modern Technologies, Amol, Iran. Email: pajohi@gmail.com , mr.pajohi@ausmt.ac.ir

3- Associate Professor, Department of Food Hygiene and Quality Control, Faculty of Veterinary Medicine, Amol University of
Special Modern Technologies, Amol, Iran

4- PhD, Food Hygiene and Quality Control Laboratory Expert, Faculty of Veterinary Medicine, Amol University of Special Modern
Technologies, Amol, Iran

Received 24 Jan, 2025 Accepted 10 Mar, 2025

Background and Objectives: This study aimed to develop a composite coating of chia seed mucilage/carboxymethyl
cellulose containing encapsulated Thymus daenensis essential oil with beta-cyclodextrin and epsilon-poly-L-lysine and
their effect on the shelf life of chicken fillets.

Materials & Methods: Chicken fillets were coated with an edible suspension of chia seed mucilage
(1.5%)/carboxymethyl cellulose (1%) containing the encapsulated essential oil (2%) and epsilon-poly-L-lysine (0.5%)
alone and in combination. Then, they were kept for 8 days in the refrigerator for microbial, chemical, and sensory
evaluations.

Results: The results indicated that the increase in the microbial counts in the coated samples with a composite containing
encapsulated essential oil and epsilon-poly-L-lysine was significantly controlled compared to ones without antimicrobial
compounds. The evaluation data of thiobarbituric acid, volatile nitrogen bases, pH, and sensory tests indicated the
agreement of chemical and organoleptic changes with microbial evaluations of the samples during the storage period in
such a way that the least changes were observed in the treatment containing encapsulated essential oil and epsilon-poly-
L-lysine.

Conclusion: The combined use of Thymus daenensis essential oil and epsilon-poly-L-lysine in the edible coating of chia
seed mucilage/carboxymethyl cellulose effectively maintained the quality and safety of chicken fillets in cold conditions,
demonstrating the high potential of natural additives in the food industry.

Keywords: Edible coating, Chia seed mucilage, Thymus daenensis, Beta-cyclodextrin, Epsilon-poly-L-lysine
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