[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

olnl ldé @leo g a1ds pole aloo
53-62 cslriss 1393 lio b o ylest ot JLs

Sy 9 S bl ol Pokw Judo (omS'92,5 oled (29550 WS (plg5 (o)

s glod 50 WidugS cudgS (5 B0ile ploj (!Bl 2 o] 53l 9 (b 5 90
46&?95 o)l ‘3@’.‘5 e 8L oo 2 Ligogiis |yl ‘ZW..\W G edloo ol

sedaghat@um.ac.ir (Kog xSl o oyl ol Wi cwgd 3 oKl o(55,5leS 0aSiils ( oIié wolio g pole 09,5 JLutils | Jotus odium g =1
Sl giin gsd b oSl o5 ,5LaS auSiiilo olid qlio 5 pole ad )l ulid IS axsgel ils -2

Ol dgin ggd b ol ¢(5,0LaS 0aSieils ¢ glié mlio g psle 05,5 oliul -3

nl dgetie g b oKl «(55,9LES aaSiails ¢ oliE mlio g psle 05,5 Lozils -4

93/5/16 : 5 pdy o, 9312125 1l yo 5,6

oUuS>

4

Cogy 9 5028) bl gl la o oS 3)S whd 2 Sens olo wyn il Sagh il Baa ol JLis 8 Coegenne
il e ihgS CdgS 0 Se )b 2l 58 T b g (U5 e

20,3004 5 03 012 O/1) mlows Jozr o Goyised 5 5208 lagmll 35381 b (CMC) Jobuo o S5 ol (Bhgy g SMgo
5 SSLed bl ogiysl s S sldlinl (6L oIS S b sy 2 BT Bme o Ll S5 as (ke sle ool o>
5 s etz CubsS (59, ellesl W8 0B 5 b yigad] (il b 5088 uill 00,3004 (gl CMC (ol 1o s 2 il ligag g
les 55 6,5 55, 8 sk po wals aigei b pH 5 (ligagoges 5 p 35 o055 55 shdlinl (slais Sl oIS (ot 1) (sr9,%e 5l S

A dmlie (4£1°C) Jxo

559,38 ligegogms 5 (ATt 23l SlapanilS )y o Blie o BT catS a5 Ajiged 5 528 (uilul 55l slapks bl
5 05 oSee b el cely OMC L aitilis ugh gl wsS oS shdlins] (6551 5 5 )losime 5l Lol wastitly (o Seons Copols
3B (P<OM05) 5 usliod 0318 s 51 ige slod (53l pled 0,Shae 5 0 S g Sheblind § p SIS uligagoge (slags ST
PH Lzals cely sl e oS 5,8 pld jpam 0g 5iiS uilal 5l it g)losne jobay (wligegogu » ged uilul (o)Sond
ol W ca il B9 a0 |y PH (il g ol o 50 «cudsgS (0500 5L (Rals b b5 gend (uilak ol Juta oS 35S olid 15 0 4o

Sgd iy Jlxdu los o aihusS S g B uile Gl sl plice Fican 5 golall Jibe SO lyied wilg o old

GAe bz il ihonsT b S ol lsbo ke S5 M 53ty

FPRV-IN )

sgame Sl 5 ol S (8eens OlaS 5 5 3
ol 085S Byl sl 4 aaz (s, (3) o5 e
slgs g3l Sl sbopld 5l oolaiul ojls 595 Codgaze
s )| A}H‘S_A oola_wl ‘;|)9_> 6l_.bu~_.w9.) 9 prld
Ay s 900, 5 (6,8l oldg ool o S

A (0SS e 50 (bsS slrodygl 8 g oS

IS i sl ) o (1) s g Se ot
B9y 4 50 sla sl sl osliiul (0 See 08,
29y 2l 5 (2) sl CdsF o g5 sl b (5 y94bos2
o=l 3l e pat JUd e g eais S8 il Judo 4
osle Sl 5 iz L) s 4) (o Spmids iS5


http://nsft.sbmu.ac.ir/article-1-1578-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

OlSen g o pobiln old (S 15 (ol (o2

54

Sy ol g 5tS Lo (i g—ed (uilwl (g5l
S olud ole (Al lafgm 59, ks b SLas
obej ang sl Lapld (ol sl oolitul iz oa g 503
8 plonil Jlar 50 00l (650K 08 ZubgS (g B ule
Lovgygdlge o

Corianderum ) ;a8 asls g aihwgS o)l cigS 10lge
ool gt (oo 5L 5l oo (gl ,5) ( Sativum
51 o ags) (Citrus lemon (L)Burm.ff) (i 5sed covg
14-19 Lulul 1y bl ol iyl il gyl o8 55
(el oo ot g pid s 0 0,5 oo
T LS &5 58) s aadls b sk o S 525
oSy &8 5 5) Syl 580 (s plad gol (LS ol
5 (PTCCB538) 55,51 mbisegs s (ool
5 0 3 oo ags) (PTCC25923) (gl ,l oS ¢S gluslin!
(E.coliO157HT7) ISL_i 5l xS 4 (z,L3 ¢y guneSlS
(Sginn (w90, oKl ¢ S als 0aSiils 5l oo 4ugs)
ETea ey T S S STy g clacatS Lame
Syl g Sy o8 (ol Sye e, 5) 8T S ko
L &8 15) iy Za yols 5T CFC (p30s 5 bglses
(s el e,

SLoasls 5l 658 bl (sl 1 5lS 530 51 (6 5 il
(hydro distillation) 1 s ,5o,lac (g, ;! juiiS
S0 1) il slaasls 51,5 100 g, cpl jo .00, oolazw
o il 20 650 s i) i IS olKts ool
olSis 4y 1, yzislS cla by s ddlal o] &) o aghcs
3as ool &yl y o] Slgizme g Jaio g S o dais
gl i I Guilel (b Shgime Gidsz lan cels
(17) 205 s pslenz 8

oled gl Jpio S50, Sy e dts
g 03l by, dm ;i (oS L el ite S0 S
o el s ol oo (18) st 45 2010 ) Sn
shie o 2 (e 100 50 sl fe 55,5 05 1 (08
(6 5005) sl o S 52,5 (539 22y 50 39381 5
sl gol 0m0)d S 39381 5 0uisSe 5 lgre @ JgmealS
A e 00iiS e 5 (5, 1y phed Jslme 0 4 80 iy
sobate o (a8 10 550 1200 e jos L) (publie o300
2yl 80°C slos b jlslo e oS08 Jol5 (o J
Lo (g (bl e Jsdone (o 0 5l (e e o0
& &> (o] o> 00,304 013 012 0/1) 5028
035 o ais 4 5 039581 sl Lo 552 S sl Jslone

Wy Lo e (RS 1) s ke slapesls)lg e
osliial (o)Seas (S|s2 sloaidg g Lol
@Seedmd S 5 olie 4 kS 5 Clayssl slaill
b sLoog, S 3l 5 LS 5 Vgome ad Jylotte
Lo S a0 U Al el glsil asile
sl ol olides 3l gla Jlo yo . 0)ls s Lo
a8 5 &g aggol 5 baojlas glsil o Seens BT b5,
Shs s b SlS SlaS 5 ol a8 o 51(4) el
5 Ol cdls gl (ploonds 005 )% 4y S (%S
(5) Wl s lains
Ay SlaS 5 4 by e lauilul (g Scend collad
5 (o onB9n) 138 LS 5 G (2138 olge 50 Cenls]
Sesl ggdge (nl 45 )l 0929 Jlite 25U (Jud SlS 5
b 39d oo (B DS 5 (0)Send lled als
Slagidy g lopld Hoa¥ge)d 1o (bfg; slagmilel jpa
Laphs Cwws cnl0gdi o0 SlaS 5 (pl DS crge (o>
St SlS 5 om a8 ilesli] Gayb Sl e i s
30 .(6) ses o malS ) Slie ol xaw Sog ]l
S ol 5 Loidy 5l eolaiwl (2565 slaos sl 3
3leisn See 1) Jgmazme Coodhes Copols Wilgi oo s
9 09,5 xS s SedsS (6N Doe 3 S 2
g5 (1 8) oS oo J S 5531, 51 0l 5 oabo 2alS
Sl LS 0 (LS slailal 5 (SThes sla i
Al sladle o cglord oole JBlax b (SYgame oy
J ey @Swead dlse g5l (Sliss slaids
el 03,5 has gl slaeje> (o ldsk
G2 Ll 990 50 55L T e idigy 5 Laeld (o
s 3 rdS LIS od 15 a5 i el 433 5 bl
ol (sl 8555 (g adgnl (9) Js STyl o5l
oSy il sl (Y5 Gigy (B) (e
(S il ol 1595 (10) @5 4 (lemongrass)
Sl e sy Shs ke (11) siagl 5 ezl
o5l (13) gy o)lae 55l (s (12) wigy il
gy (18) Jeeri 5 oozl 3l Slig— 59
s> by a5 old (15) gl ojlac (g5l fj52S
0356 Laiash cnl e o Ll (16) 1500 las 5 (sl
o3y 31 e 59 el a) i gad gy sl il
L oS5 5o a8 s (ol o soliial (i gad (il
ol 1 sl saits soliswl (CMC) Joku Jute cnS 30,5 ohid
Fobodia oS 95 4k 2 (Sherpld 4 Soa b aalllas


http://nsft.sbmu.ac.ir/article-1-1578-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

95

Gz 099 09,5 A s 5 03,5 s 0,5 50D
HoboJio oS )5 ohed L o 00l by S (anls)
e 04 gl 3hsls o oS 2,5 oled (uilisl W38
et L JloGtdiny 5 b i (uilssl ozl (oo
bl g0z oz 00,001 (5l gl o S 525
40C slas b Jlorsey 1 boiadisf s B (ol (S
50 ooyl bl jslane 4 locuissS 5l wias Jas
Oyge S paigel phie g il o)l ped o g, 0
LacssS 5l (255 (gmmibimgm dntd 9 5)l0paiges 285
aol> fsmailiwgal (21) ab plowl (WCR) i (35, 4
b g oyl glacas, 8923-2 L oluibinl b
2

o gagog 5 (A L 0l (S ghdlinl (b )let
4791 52964 68061 o Lot 5 Jaili ! llas s s
il ot Lol ) imio ol g o il Ao
5 CegS 0 S 5)les o (Pure plate) ool g cuis
Aoy 9263 o Lo o Jailisl Gl T (sLisos g1, 8
(23-26) 85 & g0 ol (caio Sl g 8 laiki]
locassS (g PH (59 oo algi (STy95 wlad T
Sloasd eeni sLajg) )3 idsy o g )lo g 5 el
PH «oedss 51 (Sherphd o5 bl w5 )1 Jlxse
Gr=Sojlac! yapH lawgs 1028 Lo o lasliv] gubo coingS
(27) w
MelS b B o wliylesl i ylol Julow g & 300
LTt plogl 1S5 4 5o 5 sl (il b (Solas
Eyeoo SAS 9.1 I3 8le 5 5l osliul Uy 5 b el s
ch 3 5 S sl gt LapnSibs aglin 28,5
o bl 0,0 95 Ll
bast e
009380 BT luzo y3 (STyed plad (2 ySodd ol
& S oS el JolooJio oS S ol 0 (il
25592355 3555l elisang 5 (ISLS 5N Sl o ot
g5 (P<OI05) o885 & y5 0 (S 0t old BL,Lo
28l ol o pled (SaS Cuilas Glime p il
JriS 5 hpsad uild 3 Slae 5 el s ine 3G
oo 55 il g5 Jlocnl Loy s ASLts 5
Pl 50 e dte S 95 old (oSens oS s
o cble (2131 L (P>0/05) sl i T wlisegoes
oot il Tl L s Seenss Copols o uilul 5 Sy
L O/ slaccbale ;5 il g5l sl o S 525

Sl g ool i) (Sl B s Jolore e 0B
obiie 43 M5 o 9a ;g olKitalejl Lamme yo sl S
51 an old Jsloms ()T jlam o ool 18 Ol tals
Sis anld g ab osls sl 37°C sled cox Jlogs oyl
slopkd coly o g o3l aslsl el 20 Soe @ o,
s Sl ge3T el sl S5 ol g 5 el
SreSoihl sl ined (250 WS (T g g pS o)l
0/5 s lasbwsl Jgdome ol p3¥ o Suods Lo S5y
29 apgp oS 05 (S0 (yeniligos 5 0 l0Se
oyl s Jsboes lol ol 15 S sl luiliwl ags (sl
=t 05 5 1 S p58) 5 il ) Lo 99I5)
O gl et (6,95 mwls L (1175 o Loy I8
Ogemmilbiwgur So L Jolas (5,908 o ,BSLO/S s laslis!
a5 (&l S oo byl 1/5X10° cfuml b Jolao b =S,
s S ol el 24 sS4 )See gl
4 0,d canS il 5l LS cel 24 cpl o el
a5 (Nutrient agar ) i xs ,L5T Jlocuds coiS Lo
Sy Jsboee b o o abgy po oS 0 5l g s ol
Seys hialadsl G958 (2 See Ggmmiliwges Sl s laie
Fegisds pSeml Ly )] 508 5 iz S, Jsles sl
Jsdoe 5l o (5503l (o5l 530 e Job)
W BSLONS Jolomo 995 5 il ooy b ¢ygmilymsos
(19) b aslsl o Se ¢y gumsilinsgan g

95 3l Shes wohd (2Seand ool s Sl
Film disk ) ,L5T Lo j0 ohid 09,50 0 oS 5 S5
4 Lagls g, cpl ;0.0 solaul (agar diffusion assay
Lo a g oy oo seo 6,13 L (gl sloamio )50
10°10%cfu/ml Ly 8 5l as gdio ,L ST oS
g9l mgS oS shdlial elg STl (S5 5l panilS g See
Jiie 39 oud gl (JSLt 8l L g 98l wligagoges
o0gd] Sl o (g9l slo o gy ol 5l e ol
o el 24 Gacs gl o Seeis slapk s L ol an
Ol il (gl 3o (5)lag S5 37°C 5Ll
b8 Lol g oo 0 51 (SThozplid (SoS cailes
001 8o L wd S 3l ool L oy LSis sloalle
(20) w650 5lail yio Lo
2915 59 oo adgi pled (29K od CuolS pnai
(555 035 35 old B et 51 S 1S (019,50
039 b Slabd 4 1y et lanl clgS PH g (09500 b


http://nsft.sbmu.ac.ir/article-1-1578-en.html

OHWSad g Clis polile Wl 0)See 1 (ol5 )y 56

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

el 0 00y iales 1 Jgam o aJl ojlasil (1 JSo) cilas Lugs gl wsS oS gludli ]
owilwl gl CMC oL slacSuss lawgs oo JuSis

Sisen) 5 5tS uilal Galises slacdile g5l CMC ol bawss oot slomy) alls 3lil.1 Jguo

i bl Lags ond sbml alls 35 send (el ags oo o] alls bl el - )
(e ) (e o) (oo ayy) T E
S

0 0 0 358 lgagog
11/475+ 1 11/3750/8" on 35598 obgegd g
13/675+2% 12/75021/07 012 55 elisegdgms

14/875+1/2° 14/45020/5° 013 5555 oligogsges
16+ 0/9° 14/97520/4% 0/4 355 ebisegdg
0° 0° 0 E.coliOysH;
14/30+0/3" 11/90+0/5* on E.coli Ois7Hy
14/60+0/5" 13/825+0/3° 012 E.coli O1s7Hr
15/150+ 1/6° 15/30% 1/1° 013 E.coli Oss7Hy
17450+ 0/4 16/7750/2 * 0/4 E.coli Ois7H7

0 0 0 RS NIET

0 0 01 o5 S oS skl

0 0 0/2 55 oS oS skl

0 0 0/3 o095 S ¢S slblinl

0 0 0/4 o5 oS oS skl

sl 3030 5 by 50 alisea (gl Lo o 0 sime gl Dg2g pas ailis S i By,

2 U5 ged el W02 VIV (7 STt il 5y 5nS eill %02 VIV (o (JSLe 151y il g0 (G CMIC (oL 5T aoles 1 S
o5525) 35 S shdlial (55, 588 uilOIA VIV (2 iyl ligegosms 555 2 Gogasd) udbsl 20, 0B WiV (o IS 2


http://nsft.sbmu.ac.ir/article-1-1578-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

57

1393

Slosbgagds 95 whed ol Ll olo las (09 ,Seend
bl gyl g 3l kg8
g @l (L2859, CMC (oL 51555 5o
sl CMC ity shils sladised (1) )l3 e Sl
ol sloadigas o Lal ol las uslil 08l o il
5 el o 255 wals wiges 5 gk e o535 b
(-3US8) 092 Jlosine oy

a —

* /
e =

(lOg cfu/g) s u:u,.agara
4

¥ * 2 A
Gadlai glod 50 Cube (5 )loeSi sl olej

&

3

(log cfu/g) 29 S A5 b ylod

/

(log cfw/g)e 5 15
- =

¥ T F A
Gapdles sles o Cudisf o )loa S gl e

C

)

\

—“
&

(102 €1/g) o551 09535 il

o ¥ 4 A
(90l (glos 55 coligf (g oSS slo (e

—+—CO —a—CMC —— CMC+L —e—CMC+C

(@

2 50 @S oley b o s gs x8U.3 UK
35 55 gl (g Lop B IS (o Lo ligngoges (Bl IS (5 )les
WAidweS o3l calgS o
45l CMC old L o olo gy s ICMC. gy a3ls s 1CO
oLl W04 VIV 4l> CMC oLs L o oslojinigy <usgS (ICMCHL . puilusl
%0/4 viv g5l> CMC oLd L oa osls jiig ceissS ICMCHC . b g

S il

=52 )38 69) T1h9P et (oS0 WS>
bl @l s s BT Jshar Gulal jy eubeS
yobas (uilul g9l CMC (L3 L sadoslo iy sladiges
oilol 038 CMC L3 6l sladiges 4y Comd (5,10 sinn
(P<0/05) 54— ,zo5(Total count) lawsg,See (IS 3 e
L sodosls gy adisf oS sl Sl 45 (5 sboay
ol g5l pled BI0553 5 igad (il (55> ol
o9 CuigS 0 o B/TAAT sl 03l oL 6/1193 5us
ol 15U as ol o) e o5 8/5347 logefulg isss
9 Ot Ol 09y (2500 )L S 50 A Fged]
2 Jle 59 S 65l Gl g o gime il
il (gl e il CigS g, (S B les
2 oS IS 3l ey e 38 L . (P<0/05)
il a8l ol Ca s b STys5 kb 08l slaciseS
9 ot L oaBoolo i digy cligS yo Sulidl aig, ol Ll
JS) 95 iaS (s losine ysbay (il (55l ot o35

(2

-y

=

v ¥ 5
Gay) Jlrks 5o clgf gl gla sl

—+—CO  —m-CMC ——CMC+L ——CMC+C
8 Giiled p S ooy b (Shg el g 1.2
WdogS 05 oS (02
23l CMC ols b oo ools gy <ussS CMC. iudg 986 cuigs :CO
Ll hO/ VIV gl CMC oLd L ous ool iy caivss (ICMCHL . puslul
%0/4 VIV (gsL> CMC oLd Ly oa ssls gy ceissS ICMCHC . b g

(U5 oSem b sl i ST 1= = =) 52 il

Sl plis Lo uligagog slos 2l (3)leds iz e
CMC L3 Gl slodsges ;o bauedlS)lg So ol olows
s lio . (P<O/05) g5 aalis wges 5 yiaS (5 o dina jsbas
s Gl jisS g (b fsed il ol slapled G
lsl S (e (2 See0d 1 g il
(@3 Ss) 050 o sime BNl Lol s joris

S il (sl sho Jita oS35 oled o5 s

ool 0l Jloel )98l pubigogogms S lae (59,


http://nsft.sbmu.ac.ir/article-1-1578-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

OlSen g o pobiln old (S 15 (ol (o2

58

Hohodato oS 92,5 whd 50 bapuilul jpa> Jl> ol b

Bl oS 55l 03 35 Sl 0 1 ()l rne 3
(2006) ,,LSen 5 Seydim aslllas oyl sloazdl b gucon
s whd )3 6lejy el Logas 53 s logine i
S o) osS 55 shedlil 0y J5S Caz iy
el il 1) alins oyl Jlaas] s Lyl oo S
Ssilon jlate ay ohod j0 a8, LS 4 slamils]
Gis5 ol 53 Yl (20) wisls gt gl s oS sl
allas glaail Uy plio sl 001 35Lo pol Cypad s
S 5 aS WS )15 (2004) ), Ken ¢ Oussalah ,ol>
2 i 2l oeig oled 50 (2s S gy puilulasye 1
S8 gl g 99290 o eligagogu 5 (ASLS 3l S
Jsla> (2009) )|, Lsen g Pelissari (12) ol 5o gl
Pl e Emilos Gl 1) (255 4 (uilnl S5e clile
Pl eyl (g whed Jolomo 2 g5 y5l oS o5 shedliw]
ols oylis 55 (2008) ) l5en 5 Sole axdllae .(13) ws s
st Sweand Sl alslesT lulyd 53 (S e il
95 95 ohedlinl 5 (ligegdg sloasss aile (g)lo sne
S rwednd Slogar G900 50 il e il .l
slod pgzmen (Jolse DV game plo g Ebs5 50 b il
€55 9 Ol O3S Olie cgindiong £55 (5SS
(7 Olee 9zmed (holge 5 g (e Slapanils)lg e
Wl el Jyame gl BsSo b Ll b g (g
2515 (2012) o LSen s Amad  JL> ol L (31)
b ed S bl gl ale (Y5 okt (0 Seend
(w250 s Wigallus 5 IS Lo y2]) ito 5 (slags S
5 ovasl S S shdlin) e 05 (slag S 5l a8
s3> 1y el ol Jo gl i Sl (md ptmsioly yoncd
30,8 edlel e 05 slas 5L o Slol ()1 slas
5 S OS5 oL 55 (2013) 1)Sen 4 Arrieta .(10)
(B2 8 Gla S wle J5,515,L5 ol mao
(9) sy gia3s T mligagoges 5 (05555l w58 55 bl
o> pole (89 lalol (2S00 Clad prnilSce
9 ok 0)lsmd 50 Se2ge landsid 4 DlS 5
ATP 23,5 5 padly i o 5 (S pdgdis Lialidl Ldlaie
Sl 5 (Dl sl aly 5 5,500 Jelse 2 (4)
oSl oLS ay s 4y s 055 Gyl () eilsl L
2 i czge (Gl (gilwo b Ll s g cudlop oyl
o STy ogdle 4y (32) 05 o (uslnl glgil 0 Shos
51(29) Jolow o)lsms slappl g puilul calise LS 5

3 el jgmam s 0ols b gl iy aS b les
558lm95 95 oSl 1 ()l (ire ;SLS (S oled
S50 5 stplin ol uim . coilas LST 4 sadmils
I b Jolo 555 iS5 550 (5lo oS 5S sheli
o igy SsS slb S5 sLiliul Slaw ey glis >
55 gy 236 S 5 ol ke S S wld b sas
S o sae ao y0 5 e
5 o)y 5Ll ieieS PH (59, (S1h95 b 51 (o)
4 CMC oL ssl> sladigas ;o PH ols olis g bl mls
aslie (P<O/05) 59 ol aiges 5l oS (g o e yobo
ls 5Lis Guilal eos o L CMC wLd (slls cussS PH iy
slyls Sl s—me jobods ) Tged omilel Glls slo iiigy
o8 b ool oolo g diges PH Oglad . aiivs (55 PH
3oy 0 s jo piiS bl syl 5 il (g0
(4 US2) 09 o gine

Ga b 5o e 6 )loaSs gl Lo

——CO  —M-CMC —— CMC+L  —8—CMC+C
o 5 IS oy sb o WihwsS 03 g pH L4 JSb

R Oibg g5 530

WL TR
s9=a> T Lo 3 (S1hyes pld (o Soid Conols
) gl pull ol ol Jta oS's S slopelid
4S wis,S el (2006) ., Ken gFazilah .o JSLs ol
oo, 04 L 01 gols> awlis-oluyll Slyg s ohos
Somols (hlo (AL 8l 1l 50 (9o e il
S lapkd 35 % piins (28) o (0 Snsd
5 5550 0 )las izl 5 sl Sy sl sy eill (g5l

(16 29 30) wis S lgre S il 0y wla |y yans
a3 5l bl g5l CMC slapl 8 (o ron
S okl (000,85 (6T slz 55 595l Ugegogs
OB NP PUINTE 5P SRUECIN gt QO RN
S (0 (6 25 9 S lg Seee 0B 5l 2 les


http://nsft.sbmu.ac.ir/article-1-1578-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

59

359y (=S sl (el L clsS (59, milil (e b L
CuigS PH Glo (pl o cle asS 1) g il s
sy b isad ik J3bs o S35, oL Sl
U’"JLM" 63L> wl.d L\ [N OMaJ w; )‘ )AAS LS)L)LS““A
gl del oS cdled g CligS il 05 S
G=izs L (2009) ), Ken ¢ Bifani g oo (2,5 duanSl 50
Fehodiio oS50, slaphs 1o 3l 4 (5,233985 550 50
Sl 5 gsi 48 Wapw) azdd (pl 4 (LS ojlas ggl>
Lapld ol (6033588 o tidigy po a3, )15 & o)las
SlaS 5 (P e Sl Jhe S 0enSTes JI5 4 Co
Shhs whd 0 (2L slao,Lac g Lauilul o)
30 S STl Ploul jmoli 8l L ialS cely wilgs oo
RS RO PYPPRT TR K N NI
Sy ooyl 4 .(38) was 13 )ub cos |y 58 ol 4 old
5 SheFphd )0 (ised 9 3085 (289, (bl el
b S aeaSTso 56 4 s pdy3ei5 (2 ged puilul o9
oS deSTss 5 cale 2ol el Lalaa g ools zals
PH ials L 5L3 cdale yiolidl cpl a8 cl oals g o
)9_19 J&LY &9y sL)‘}J‘S_A 09_> 4.)9.) L FLR e‘).a.m
5l S5 s SbeS (0)Se

30,00 mhiw o PH (g9, cisS g e il
SLaS 5 (o0 @oly] 51 bb el ol aS W o e
e padlE g S o Tasl jo 1090 olid 5l (09,800
59560 55 5110 0g iy 95, Seead oS 5 ke e
b Gl ul, s e 5 pH 2l slaal 52
Clale Gl x4 pg0 59, 5l Ll eaog: beancilS )l Seee
CigS bl ol 5SSl 5 g, Sands oole
Wloads 5 Wansil8 g oo Lilae 5 ol 3 iy 428,48,
Wl o malS cigS jo i a il oS 5 A e g
090 Vb ka8 Se b 2868 PH oS icn
bl 05mgan (bl (55l pld S5 (g5 oo Egeme 50
s S RIS 58 5 ey 1 g Sy
a3 olasl e Brgni 4 1) IS5 Olygd (b cubsS
s 155 oo b igaed ol 3l sk o S w13
sles jo S (g, Bwbe ploj Gial3Bl 50 pdyca Zri ey

ol DS 5 ol (s o Sles S5 OIS K0
Gl o Sy 5 canb (2009) o Sen 5 Hosseini
iy ol edl ogm g (i Guill el S 5L
(11) wlaasls j5e ok o Sond sl S
95540 39 59 S1re> ol (25 wend Cuols
oylei el el uilul sas 9 L CMC (L iculsS
Gl CMC ol a5 ol T 51has ceses sl Ko IS
LSl 6l e yoboay o] cllad alS b Ceul gl I
525 ilul 6Ll CMC ok 15,05 oo oo Sen 51 1, 0,
210550 5 Js 4 Guilol (g0 pled 44 s B yised b
3 S5 (9,500 pobd p lul (Sol> ohd S A (o8
5 Lo ill gg,Seeiss Cools 4 el onl s S Wl
25 EBs5 S ol b ke 5 T (oo 0]
okd 35 (2009) )|, Lsen g Pohlman 55,5 oo p Jlxso
Sl slos 2L 2alS o 1) ey OLSY (ol (5
(33) ssls e o5 conngS

Sl )50 2394 6 e ) o P PR RY] G

. c 6 e

Olies vaye yosibo b o8 53107 sme slapesils g Se
55155 Sla s 5Tl o S 50 50 S Lt 5
S 0 ey ool (34) cusloas o 5 x10° cacie
IS 50 )l 59y 99 5l Gy (g SdS o oS
Gidgy 308 SligS p0 el ey 8kl v YL 4
(2 US) el il 59, 6 og0 a0 uill b sas oals
e a ol i i bg y9a— g CMC (L3 (olls
=5 (35) 35 oo anlS lao Ss 0 Ldlate ¢ o e
A S 0 yigend g 508 Gl uilul ol las |8 jisoy
ol ald eu S CidioS (59, juiiS uilwl (g9l CMC
(29) a9, Smn
s sLnasizes PH iciigf PH (59 5155 pked S
Oley CubdS L culigS j0 .09 dald diges 5l oS CMC LS
55 2 SAoenslS 5 Son on T el Lags il
S5 s Sean SlaS i b Cdl o 5 cnl wsd e
PH molidl el OloS 5 cpl a5 conl ol jor a3l LS 5
ok oS58 ok s3> (36 37) wad o oS


http://nsft.sbmu.ac.ir/article-1-1578-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

OhlSen g i jolif ol (2S5 (olB (2

60

References

. Cardenas FC, Giannuzzi L, Zaritzkay NE. Mathematical
modeling of microbial growth in ground beef from
Argentina.Effect of lactic acid addition, temperature
and packaging film. Meat Sci 2008; 79: 509-20.

=

2. Zinoviadou K, Koutsoumanis KP, Biliaderis CG. Physical
and thermomechanical properties of whey protein
isolate films containing antimicrobial, and their effect
against spoilage flora of fresh beef. Food Hydrocoll
2010; 24: 49-59

3. Pinheiro AC, Bourbon Al, Quintas MA., Coimbra MA,
Vicente AA. K-carrageenan/chitosan nanolayered
coating for controlled release of a model bioactive
compound. Innov Food Sci & Emer Tech 2012; 16:
227-232.

4. Burt S. Essential oils: their antibacterial properties and
potential applications in foods-a review. Int J Food
Microbiol 2004; 94(3), 223-253.

5. Meshkani M, Mortazavi A, Pourfallah Z. Antimicrobial
and physical properties of a chickpea protein isolate-
based film containing essential oil of thyme using
response surface methodology. Iranian J Nutr Sci Food
Tech 2013; 8(1): 93-104 [in Persian].

6. Buonocore GG, Del Nobilr M, Panizza A, Battaglia G,
Nicolais L. Modeling the lysozime release kinetics from
antimicrobial films intented for food packaging
applications. J Food Sci 2003; 68(4): 1365-70.

7. Coma V. Bioactive packaging technologies for extended
shelf life of meat-based products. Meat Sci 2008; 78:
90-103.

8. walsh, HM, Kery JP. Meat packaging. Meat processing
improving quality. London: Wood head & CRC press
2002: 417-43.

9. Arrieta MP, Peltzer MA, Garrigés MC, Jiménez A.
Structure and mechanical properties of sodium and
calcium caseinate edible active films with carvacrol. J
Food Eng 2013; 114: 486-94.

10. Ahmad M, Benjakul S, Prodpran T, Agustini TW.
Physico-mechanical and antimicrobial properties of
gelatin film from the skin of unicorn leatherjacket
incorporated with essential oils. Food Hydrocoll 2012;
28:189-99.

11. Hosseini MH, Razavi SH, Mousavi MA. Antimicrobial,
physical and mechanical properties of chitosan-based
films incorporated with thyme, clove and cinnamon
essential oils. J Food Process and Preserv 2009; 33:
727-43.

12. Oussalah M, Caillet S, Salmiéri S, Saucier L, Lacroix M.
Antimicrobial and antioxidant effects of milk protein-
based film containing essential oils for the preservation
of whole beef muscle. J Agric Food Chem 2004;
52(18): 5598-5605.

13. Pelissari FM, Grossmann MVE, Yamashita F, Pineda
EAG. Antimicrobial, mechanical, and barrier properties
of cassava starch-chitosan films incorporated with
oregano essential oil. Journal of Agric Food Chem
2009; 57(16): 7499-7504.

14.Atares L, Jesus C, Talens P, Chiralt A. Characterization of
SPI-based edible films incorporated with cinnamon or
ginger essential oils. J food Eng 2010; 99: 384-91.

15. Séanchez-Gonzélez L, Gonzalez-Martinez C, Chiralt A,
Chéafer M. Physical and antimicrobial properties of
chitosan-tea tree essential oil composite films. J Food
Eng 2010; 98: 443-52.

16. Sivarooban T, Hettiarachchy NS, Johnson MG. Physical
and antimicrobial properties of grape seed extract, nisin,
and EDTA incorporated soy protein edible films. Food
Res Int 2008; 41(8): 781-85.

17. Dadalioglu I, Evrendilek G. Chemical compositions and
antibacterial effects of essential oils of Turkish oregano
(Origanum minutiflorum), bay laurel (Laurus nobilis),
Spanish lavender (Lavandula stoechas L.), and fennel
(Foeniculum  vulgare) on common foodborne
pathogenesis. Journal of Agric Food Chem 2004,
52(26): 8255-60.

18. Ghanbarzadeh B, Almasi H. Physical properties of edible
emulsified based on carboxymethyl cellulose and oleic
acid. Int j Biol Macromolecules 2011; 48: 44-49.

19. Mahon CR, Lehman DC, Manuselis G. Textbook of
Diagnostic Microbiology. 4™ ed. Philadelphia: W.B.
Sunder. company, 2011. p. 182-276.

20. Seydim AC, Sarikus G. Antimicrobial activity of whey
protein based edible films incorporated with oregano,
rosemary and garlic essential oils. Food Res Int 2006:
39(5): 639-44.

21. Lillard HS. Comparison of sampling methods and
implications for bacterial decontamination of poultry
carcasses by rinsing. J Food Prot 1988: 51: 405-408.

22. Institute of Standards and Industrial Research of Iran,
Microbiology of food and animal feeding stuffs —
Preparation of test samples, initial suspension and
decimal dilutions for microbiological examination-Part
2: specific rules for the preparation. ISIRI no 8923-2. 1%
revision, Karaj: ISIRI; 2006 [in Persian].

23. Institute of Standards and Industrial Research of Iran,
Microbiology of food and animal feeding stuffs —
Enumeration of coagulase — Positive staphylococci
(staphylococcus aureus and other species ) — Test
method Part 1 :Technique using baird — parker agar
medium. ISIRI no 6806-1. 2" revision, Karaj: ISIRI;
2005 [in Persian].

24. Institute of Standards and Industrial Research of Iran,
Specification and test methods for egg yolk powder.
ISIRI no 2964. 2" revision, Karaj: ISIRI; 1994 [in
Persian].

25. Institute of Standards and Industrial Research of Iran,
Meat and Meat products - Enumeration of pseudomonas
Spp. ISIRI no 4791. Karaj: ISIRI; 1999 [in Persian].

26. Institute of Standards and Industrial Research of Iran,
Microbiology of food and animal feeding stuffs —
Horizontal method for the enumeration of coliforms —
Colony-count technique. ISIRI no 9263. 1% revision,
Karaj: ISIRI; 2007 [in Persian].


http://nsft.sbmu.ac.ir/article-1-1578-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

61

27. Institute of Standards and Industrial Research of Iran,
Meat and meat products — Measurement of pH -
Reference test method. ISIRI no 1028. 1% revision,
Karaj: ISIRI; 2007 [in Persian].

28. Fazilah A, Maizura M, Norziah MH. Antimicrobial
Activity And Physical properties of Sago starch —
Alginate edible film incorporate with lemon grass
essential oil. National Conference Food Science &
Nutrition, University of Malaysia Sabah, 13-14
December 2006: 32-37

29. Emiroglu Z K, Yemis GP, Coskun BK, Candogan K.
Antimicrobial activity of soy edible films incorporated
with thyme and oregano essential oils on fresh ground
beef patties. Meat Sci 2010; 86(2): 283-288.

30. Rojas-Grali MA, Avena-Bustillos RJ, Olsen C, Friedman
M, Henika PR, Martin-Belloso O, et al. Effects of plant
essential oils and oil compounds on mechanical, barrier
and antimicrobial properties of alginateapple puree
edible films. J Food Eng 2007; 81(3): 634-641.

31. Hayouni EA, Chraief I, Abedrabba M, Bouix M, Leveau
JY, Mohammed H and et al. Tunisian Salvia officinalis
L. and Schinus molle L. essential oils: Their chemical
compositions and their preservative effects against
Salmonella inoculated in minced beef meat. Int J Food
Microbiol 2008; 125: 242-251.

32. Zivanovic S, Chi S, Draughon AF. Antimicrobial activity
of chitosan films enriched with essential oils. J Food Sci
2005; 70: M45-M51.

33. Pohlman FW, Brown Jr AH, Dias-Morse PN, McKenzie
LM, Rojas TN, Mehall LN, Evaluation of Potassium
Lactate Incorporated Gelatin Coating as an
Antimicrobial Intervention on Microbial Properties of
Beef Steaks. Arkansas Animal Science Department
Report 2007; AAES Res Series 574: 117-119.

34. Institute of Standards and Industrial Research of Iran,
Microbiology red meat - Carcasses, minced red meat -
Specifications and test methods. ISIRI no 2394, 1%
revision, Karaj: ISIRI; 2007 [in Persian].

35. Sayanjali S, Ghanbarzadeh B, Ghiassifar S. Evaluation of
antimicrobial and physical properties of edible film
based on carboxymethyl cellulose containing potassium
sorbate on some mycotoxigenic Aspergillus species in
fresh pistachios. LWT-Food sci and technol 2011; 44:
1133-38.

36. Kennedy C, Buckley DJ, Kerry JP. Influence of different
gas compositions on the short-term, storage stability of
mother-packaged retailready lamb packs. Meat Sci
2005; 69: 27-33.

37. Jouki M, Khazaei N. Effects of Storage Time on Some
Characteristics of Packed Camel Meat in Low
Temperature. IntJ Anim Vet Adv 2011; 3(6): 460-64.

38. Bifani V, Ramirez C, lhl M, Rubilar M, Garcia A,
Zaritzky N. Effects of murta (Ugni molinae Turcz)
extract on gas and water vapor permeability of
carboxymethylcellulose-based edible films.. LWT-
Food sci and technol 2007; 40: 1473-81.


http://nsft.sbmu.ac.ir/article-1-1578-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-01-29 ]

Iranian Journal of Nutrition Sciences & Food Technology 62
Vol. 9, No. 4, Winter 2015

Antimicrobial Properties of CMC-based Edible Films Incorporated with Coriander
and Citrus Lemon Essential oils on the Shelf-life of Fresh Lamb-meat at

Refrigerator Temperature
Sedaght N**, Mohammad-Hosseini M?, Khoshnoudi-nia $?, Habibi MB®, Koocheki A*

1. *Corresponding author: Associate Prof, Dept.of Food Science, College of Agriculture, Ferdowsi University, Mashhad, Iran
E-mail: sedaghat@um.ac.ir

2. M.Sc Graduate in Food Science, College of Agriculture, Ferdowsi University, Mashhad, Iran

3. Prof, Dept.of Food Science, College of Agriculture, Ferdowsi University, Mashhad, Iran

4 . Associate Prof, Dept.of Food Science, College of Agriculture, Ferdowsi University, Mashhad, Iran

Received 15 May, 2014 Accepted 7 Aug, 2014

Background and Objectives: Microbial spoilage of meat and meat products leads to the development of
off-odors, tissue breakdown, economic damages, and toxic effects to humans. The objective of this study
was to assess the microbial properties and efficacy of coriander and lemon oils incorporated with
carboxymethyl-cellulose (CMC) to minimize the presence of pathogenic-bacteria in lamb meat.

Materials and Methods: CMC films containing coriander and lemon oil (0, 0.1, 0.2, 0.3 and 0.4%v/v
film solution) were prepared. Antimicrobial properties of the films were investigated on Staphylococcus-
aureus, Escherichia coli, and Pseudomonas-aeruginosa on agar medium. CMC films with 0.4% essence
or without essence were wrapped around the meats and stored at 4+1°C for 8 days. The coated and
uncoated samples were analyzed periodically to determine microbiological properties (total bacteria count,
Coliform, Staphylococcus.spp and Pseudomonas.spp) and pH.

Results: Both films containing essence had antimicrobial effects on the nutrient-agar medium against the
Escherichiacoli and Pseudomonas-aeruginosa, while they had no anti-microbial effects on
Staphylococcus-aureus. As compared with the control samples, significant decrease was observed in total
count bacteria, coliform, Staphylococcus.spp and Pseudomonas.spp in lamb meat samples treated with
CMC films (p<0.05). The anti-microbial effect of lemon oils on Pseudomonas.spp was significantly
greater than coriander. The CMC films with or without essence caused a decrease in pH of the meat
samples.

Conclusion: The CMC films enriched with essence, especially lemon essence, delayed tissue breakdown,
and increases the pH by reducing the bacterial growth. Therefore, use of citrus lemon film as an
economical and biodegradable coating has a good potential for increasing the shelf-life of lamb meat at the
refrigerator temperature.

Keywords: Carboxymethyl cellulose, Coriander essence, Lamb meat, Lemon essence, Shelf-life
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