FIG YA Olrtus coeceeecereenne () o lol— A 0,99) ‘sg.l;\.é é:l.ua 30 605 (6599w )50 aolilad I

23 e 3 o 10 LS Y sl B Y 3 0ad g el psb 29 yCeohd ST gy g
L1098 3lgo ld ol S SL (S g

‘6&:“;,\@M“bﬁzf—u,w@&;@,w.\:ﬂ‘%%soblflgolsc‘@u\;-m

Ol 0le 8 ¢ oMl 33T ol cOle S ol 555 ) g Sn 038
O‘J‘.’.‘ cu.:&»" CGA)L«J :UT e@d\: cu.:lg..} e 465}3}33;‘_«: 09 &

Ve ANV bgds gl VEee/ /1Y icdlyd gl

[ Downloaded from amfi.ir on 2025-11-01 ]

oS>

Lo g Dl pae ool (1E Gl56lenr Sl ST e pomns 5 Shae dils b ey STL K e
Ao Sl o hagh 03 el 035 o b e Sl ok 3l g0 4 1y Ol a5 (1830 50 55 (placd
Obl 1 3 b G0 Vo ks QU5 ey b Sl edd Mo entSTY e oSTSTSTY Sl s gl el el (25 S
Eliker- bl baoee (55 untS Y o5 65555 slas St L;,,T@? 09 Jal o Cow Ol S Ol gl
O Al gl Al rl?u‘l oddllor laa s olld (6l sland g SO 385T ¢ L 14> Trimethoprim
(b S odd el sl 5 gy Al (61 s olinl colamstl (Gla pal b Sl ady (so i (ST 3l o
5 S ol 3 el (Gl st 63 51U 5 b el (b STLS ol S 030zl HPLC S
oS Camilon CBle il o 5 oy Listin T olisesd s 5 Slos S st o pishpes o shosls o s
S STY Godila S B (S s plonl S s s 5o Jgte Sal3) 64 s b e ST
23 el 05 pgelm Ad OBl i pwyp Glp i) Gage Lld Cou g wd Sl el ST
o A § el 5 oM S ASE Sl ady (Sl s ST Bas s eeleS sl b ST s S STY
(s sl i sl sSS ll SasSL Slp S 4 A e dle LB sy F1/0 mglkg
el Ly (6 oS Camilen ke a5 g VPN OV MM L s i S T elise s e 5 g ST stin]
ol ol Al U ol plis i ol VT Glad; s eddnl las STL gl e T A

Bl glad (S0 Mg (gl 2 (rmlin o Bl 15 o ¢ Y S5V |

Y eSS HY AL UL mle B 5l S G b a Seedds ool (b 1S OB S

* n.kazemipour@iauk.ac.ir

YA 1o @luo 55 (69 9,55 59l gug S aoliliad


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

1de Olojle Jow 55 1498 Lo 537 sl o s STL
Calg Olejlu e ol se poliantl S (5 5,55LES 5
Cud 4 VA Jle s 5 oLyl (JECFA) Sle
2 G SL pl oAb BLAL Ll (gME sle (Gos 5
4 pslis gosle ol AL AU FDA L. g YAAM L
S50 035 b aea Tl ¥F 5153505 Cota 5L Syl
- 0 0T Hltle jo 5 Sl o LS5 Ol ¥OV-
Jo by s Lle 5 gl puie gl fy b S
e oy 2 BE L el )l sy oY
08 GG S S s b S5 g ey
AR QN Dl HIIE 5T e

Slon s g Siasn ol pll S O

e Sl 3y SWnignd 3 Y e sSSSY
Lils Cov ) ag Ai) Ll e oS Gla g
L bl i Ol s el s gt o33
S 255 s g O 33 sl Oy sl 5 ol
30 b el b 55yl (s gl A
e I VRPN A ypd\,sgcug\;}:w;
s Sads 56T Wiyl e Cailes CLE 5l
lsesrse Lk erls g SL 0 el
S S sl ey Sl Clisn s 5T

Al b5 A e sl st o

B w95 9 3lge
oY s s 8T gl 9 Silulor

N b Bl by b dpe Veoslas
Ol S okl 3 oalla g b Olabe slaikn ¢a
4 F°C Gl o Oppm Ll Cod s oosTer
Aoy ol ST oKl (g ms Son o&toleT
Lo 3 i Gbadiged Tanl Lus esls Jl Ole S
5 oS ¥ °C gles 53 FA h &us 4 MRS broth

s, wdd S Mg p I LS LSJ.L“"@"‘

4 Nisin

5 Pseudomonas aeruginosa
6 Acinetobacter baumannii
7 Staphylococcus aureus

8 Bacillus cereus

oo g Slwl,> ‘

3

doNdo

OB S o pme gLl 2l b s dE aas 5
SHE pde i 55 ege e o3lT bliE (ol
Jolse Sl 1 ABT Bl o oS 0dd odaliee
okd 0T slasd oyl sl 5 31510 la (o las
4 Sl dle S S L (Kn ()
s e DY a3 ( SSY lag ST
S S L gl Sr (SKSY el sla ST
sd 5551 5 SWalde ¢l ag sl LOT 5l Cladla
Lo Caolr a5 Wlesls Olis Olalllae LS o eslanal
A 4 by edisl Glag Sl S 0 S
5 A SESY Wl pbadpke 5 s ST
Jolt S ol Glag 5Ll STl 055
e VB 5 (gl b (oSS (e 0 8 gla ST
Jgams Olgea ) dool SKSY Wy LUly o5 dizes
@28 ans 55 Jgb 55 L)y LSk g S ass ol
S8 6 Ol TSV eSS 5
()l 03,5y 228 (09 S I gl 3550

ool el SISV Glag STl b sl
LGS Wil Jolse plp 53 1y 255 o9 Sndld
Ll gilee gla oy b LSS 5 L jede 3lud Ao
@3 S kS Ok Olp lal g
LS oo |t b s STL S5 5 () Cmiles (LS
i Mg oy St gladzy Wiy S (F-0)
o8 5 e 0 8 Sl Sl (latey slda Lo 5
J s 5 Lyl lde Ul;): Pl G &S dzaa
okins Ol LT Gl (a0 SV b ambu b ol
Sheslizal ¢ opl pesMe .l lde L el i bLs |
Olssa 0T gl plel <SSV il glag S
e 5,1 6l Cdh S, s 5 b ol

e Vel ol 4:34..1..\.1

1 Bacteriocins
2 Catalase
3 Lactococcus lactis

Applied Microbiology In Food Industries Y4


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

2lag olgo olud Jole

0,5V °C 43 (W) 1 Y+ Jy S (g5l (Merck)

(0N YY)

HIIIY 50 b OF 929 iy
(L1) ety
P b @B A s 53 el 05 3 (s
ol sl @l Al plsil (PCR) Sy (sl s SSTls
CS a5l edd ags Rev 5 Fwd (sla asl 5l ¢ sy
dsb & pliws Sl yaly S Olgee () 5SS
Froogldls L 5L i YA B
R: s 5'ATAAGGAGGCACTCAAAATGS
(YV)As o3l I TACTATCCTTTGATTTGGTTS!

BE] Yo lJ.l &\«J r» BE J‘j"‘:li Lg‘o,:’r)) &fl)
Sy bslies s plonil (BiOMetra) Sl go 5 oS

Ol 0 0l OLES Y J}.&:— BE)

SRSl B 5 e 5l ol 102 ek iSY sS55I 5 ool gl il Gl (219 5ol T o 2

« Eliker-trimethoprim Lo 55, » 5 ag s
h e a4 db g o glacdy Ldd sl ot CiS (ol
<, wiy Bld Gy a5 15 ¥ °C gles 5 VY
SPSIY Y ST,y elislin il 5 Ladss
L aA.:l"J.?- LQLAQ.}"" .,L";,) LS 4.:!_9‘ d‘LﬂL\n;’ )YUK
9 0/% 5 FeSG  FO 5 Fr ) °C Calies glabes
hocdigm 05T OANLLE )y VY azdl
}.‘J}‘)A:A ‘J.:n-i' BE) )Lu.l:la yARYA J}.‘a';- BERE 3 J.AL&
(b sl 5 Jemliss A5 oDl 51C02 A5 ¢y 55T
wlols pabes wull Glasde 5 Sl Sws
Frosbase oAb el Y ST

3 youls (Slo iy aST1g B 50 odlatul 390 d1g0 § slde N Jeu

(1) ookl 3390 slndo odb £48 Y
\ (10X)PCR 3, \
- MM &+ w1 o 5 Y
/0 MM\« dNTP L yls-s v
\ (emol/pI V) F el $
\ (pmol/plY )R sl )
Y (ng/pl Y+) DNA S 1
iy Ou/W) 3\ ,oul; Tag DNA ;.J_J;;T Y
YO U Sk L gs lade OT A

3 yoaly (Slo iy uiS19 Sbod 4ol g .Y Jaue

(Min)ok) CC)ks gl
¥ Q¥ (DNA w2 55 o) adsl (g5l Syl y
\ af F T Y3 WGI- N
\ ov DNA ;5 Gous JI5 4 el Jluas!
\ vY Lo axdy Sl g Lo
\ vy wle 2SS

1o @loo 50 (69 9,5 (§59)gmg xS aolidad


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

(535 1 go5 ok 030l Dlind lty B 31 S e 36
O S B Al il B b g g 5 2,05 O g
e sl S5 kel o Ol ol Juaie sla
b 5 s (s mer 5 SIS S5 O ) el

2 ol g L (b Ao Sl (s
198 Olgn dld Wao (5 5L sl e

33 890 2 il G SL LSS Sl
skl o pstisl s S bl e 0 80550
isiia fT lisngssm) a0 8 055 55 5 (Lpush
Oseis> &SKus Jhay 3l eslizal b (loy 5T stn]
5l Bl MRS Lo 53 g STLAd o) SET
Lgmﬁ.u)\.‘s&rgo,,v\fquoTQ,,,\fQ@)U
o )5S 5l Olebl gl b )8 4l S ¥ °C
odd il oL ST LSl (5) 5 o B8
dals ygdm 3 e ghg Sl oiws ow s Fr0 NM o
$ol mle Sl SV P e S
Loy 5 LA TSA lass o w60 o5 OpsuS
A iy JalS b 4 ST Lyl 3 05 e DT g
s eals 55 Lamms 3 sl 555 (S5l s s
93 Sy (e o e3lizal e dals Ol yea b OT
Sl kus IS4l § YF h Sde 4 YV °C gles
(YF=YP) ks o5l sy b sl puds | syl Bl
ol (MIC) ouias” il il JBlus cpmetd
3 Jlge sy sud 9y b
ol i g Ko

Sat hy 3 iy (Ssla5k Bl ey sl
ol s Sen Sl eslisel b mle Lo 55 JIgte glacs,
Gids S ¥or Cb b L glals 48 kel L sl
4 odd Olo Guwl 0,505 Looses V0 Ul Al ol
(ol TSB Laes Pl VO (g5l o7 Jl Sl J21s
GBS, s Cal Vo7 EE, Ll 48T Al ey 3
A e 3 50 S Iy bl el £ 6 s
P .u,u&ﬁ' SyslS L Sl Sals

oo g Slwl,> ‘

Y Jod gles e b 5l ey (glo ety (25715 aslsl s
J5 S35 2 PCR Jgamme (Y1) A2 plnil a5 2 ¥V
Sode 4 TBE +/0X 3L 55 VOV b 55 L7 ) 5,87
S5 J5 o&ews Lo g5 0T 31 s 3 558501 £+ min
S S ESY Ikl e Sl AE (b WSe
olitul e JS Olgea PTCCHYYS x5y

KADEW
Y ey il Giledne
(Ll)w,:ry

23 el 05 sl ol M a e A

3V O candnl (Fr YO X °C clales ;)3 MRS Lo
Ll S 55l s 1F 5 Y o oS chle 54

g iy Ll b o 2 s (e 2 VY D Se 10 TPM

oBaws baws 0T o5 e Sl b s s

DL s $) 5 o 5525 7S]

23930 05 b (b (g 5L 1 el

5 S o bl e Dl b gl
VAL s (6 STL slad e 1S plon] (Y VLK
Ve ul 5 Glae /A anasl ¢ 20 M Tris/HCI L
ks (551465 40 MIN ke 4 03555 1+ mg/ml
L0 M gyl ks £l SDS ik wipei Vel
(w/v) 7. ¥+ SDS (W/v) 7 \+ &/A pH <« HCI/Tris
Y (W) N dsbsas s T LY ¢ sl
a Ve C o gles 53 O smilow o b 035331 J U148 e
Vo Min e a4 Ve gﬁm,ﬂ)pfh min &de
a2t b e Ll b us S Sl F°C s
Sbes 53 el Cwsas o9 gl 2ss Ol oS =15

(YY)M oj_.>'5 LS“‘\*’ XY Qlﬁ) G-A+°C

9 b ooolaz el (W9 y gl Wl
(HPLC) Yb 267 b b (S5 gilog 57
PTCCAYY:  SY a5 sS85y digad 95
oSS Y el Ga g 5 (e J 557 Olgea)
HPLC s, b ¢l 5 pdm Ladeis gl (L1) Sy
Olgea 5 4i 5, G100 S sliw J5 L O giw Ldd gy

Applied Microbiology In Food Industries AR


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

. SR rSL By 32 3 s 3 00ls 192 uenilTY g 55 5TY 5l 00l gyl G B (19 5o d 1 o)

& 1ae dlgo slud Jole

S S s b Y sy
Al esliiul Coie dald Ol g4 PTCCIAYY: 5y

S kil (g4 s Sl LS Wiy (o B S

Lyl 5o A e b Sase (eSS Y eSS SY
Wl el OT 65y 5 LOsST 4 5 Ao OBl wg
LD oeSY s 58Y 5 S5 i A5 Ll 5
ple 53 &S Ud adie 5 Sl ol 03591 ¥ Jgd= 43
Ll ady 4 S Vool 5 Y0 °C (slos oK o>
PTCCAYY: asSY a5 a5 a5 Y 5 5 )ls (6 g Ad,

Al oslanl Cie (g4 g Ol o

s L1 Gase L) wp Lla s sl s
PSS s (i) ¥ S (6K glades13) ¥ S

] 0l o.D)JT (La:)

S BSY )Lkl 4y o el (5 g A
Ad eslaial Cis dals Olgea PTCCD VWYY s
Aol jlaae MIC cble w5l Oluadl ol

(V) s (IS SITSA Lows 55, 5 Sals

oW
SIS g b besedil LS 4 ler
olla= Eliker- Trimethoprim leswe 5 oli osls
IS8 2L S slaaisad oot ) Olabl 1 g
Sy p oY 03T amz A plil SYBE s <)
Sa b 4 ol lad gu (e 55 e g gad opl
23 Ly a4 3B b g pl LD gLl oledsy
QYL e PH b IS o F ke ) 5 F°C gles
Ol Ts 5 1o 1 Fr ke b ke /) syl 2

Sus Ll bl ulg s Loy 5T

oIY eI Yl o s IS

PTCC: 1330 & ylliw! (S gm 9 L1 (41 g Aby (S195 Qo> ¥ Jou>

(/) o 3 ! (°C) Lo
PL
f Y q v £ S v
8 FEY 0/0) VOF Y/ WA A o/ L1
L
LAY AT NS SRR V/FN \7AL4 \VAk4 \V/YF 0/04
R W]

\AJ 108 @obuo 35 (683,55 (5591 9m9 S doliliad



http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

n L1 s s
W s oo

AT 3 gop i Sl

(Dl JS s

(P<0.05)weoi _alisro (Sldo 38 38 PTCC: 1330 8 5filinw! (Sdsgw 9 L1 (Sdgw Ay .YV I

AN 3 o8 ke Sk
5

(P<0.05)alisee (S pH 38 PTCC: 1330 &libiw! 439w 9 L1 (S gw Ay ¥ IS

—l L1 ¢ 4w

Wi o

AN 3 Gop Gda Sl

Y Yo ¥

GLE sl g a2 by

(P<0.05)alizro (SWalod 18 PTCC: 1330 & y/bili/ (S guw 9 L1 (G4 g Aby .6 b

Applied Microbiology In Food Industries

Y



http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

. SRSl (Bt g 3 et S| 0 I unlTY g TaT5TY il s Zl Sl b (19550l 51 omy

& 1ae dlgo slud Jole

Sl 035 VF 5 AV Y MM Ll eds 63 gl
o3lizal Cte dals Ol geas PTCCIVWY 5l liul (54 g
F Jad> s @u}urt,,a,\;:m,a OsiT cpl s
sl 0l 03497
03 dLDodilur (g g y3 Ad pte dla s
S8 & Lo sl sl 5 rsias] o s 55 skl
el ity PTCCI YT 3kl 4y g ) ke ola
3kl 4 g 4 by 0 L pte Al bs oS Jb s
Stz Ly pde dla b 4 Lo Sl SThsnl 5
S ediS Cmilon Chile fila> Ll s iy el
Sodkdldr G s el sl 0Ss, A
PTCCYY 5,k (6 v 5 puiS Y oS o5 5y

eb)_,Tb d)u\?).) ol Jl.’\'i‘ MIC d)&&w}f

R PR

g,;“.‘fb j‘ oslaul Lﬁ MU (_)5 J}..é"- c,.lb' FAEY BL
Mpwcjjdeﬁ\&gﬁyjaj\ﬁligioﬁdj
}g.w:' 29 ,a:w. & j)}))ﬁ‘djjbou }.iﬂ-'ﬁ ;*‘)“,545

el 0 eJ)}TO

PTCCAYYs Sy sS85y 315 5oy S il
Gb 33 il s 5 (L JS Olsew)
1 el A5 B o a0k 3,05 (S5l sl
(el ply ils FV/0 5 04/A MO/KG Oljm & s 5 4
PRS- PRCINSNE S (ot gt = o T NTRpere
LS ) oo s Jad gy 1 Sl s 055 5 5113
S odilar Sa s Sl edd mlAaul S, S sls
ol s 5 S S5l S ST e S SSY
3 e sl gl eSS il S35 p
aibeie 5 (8 JS8) 5,05 s Sk I il ST stind

S S 6l 5 a edd slawl Ay Sl e dilS Camilas

L1 4y g 2 o L ¥ ((PTCC: 1330) o bl 1) (o™ fas tL il y & o Sl o 0.0 I3

B Cymogs L (b L o ST IS

e @I @luo 50 60,2, 5dgmg S aolibas



http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

oo g Slwl,> ‘

PTCCHIIT 83105kl dy guo 31 0k g y5iasl cyuus B § L1 & g cynus b Lrgh ourd Sloml iy pire Al b gols £ Jaur

MM cws p b Jd

Lisi o il polisassgw oy Shstiw]  ushpw ool osiys] o sS oS sl
P W " L1
A 4 AR 3llwl G4y g

PTCCTY 3 liliw! 4 gu 3 ool ! Sl o b 9 L1 g pms b MIC wyp bS5 .0 Jou

Ligit 39 57T polisogdge  Slogs y5Usiiws]  wgisw osheal  wsis3l a5 5T shidlissl

Yo (D

3o Vool

Vo

Vot

)P L1

)l

O 1kl (54 g

Asy Sl s Ak il Sote p S lag ST ade Ll e
S ske 08 Gl S p bl aS (6,8 sl T
slie 'be sbul &b Sl esle pl syl gl
s Jobo oolgs Fss sl 5 ey

‘(Y‘\)>}‘i'u;°6f§l{

okh o T g5 B s o

308 STy (s Couy 5 (LD s )
53 Ay Sl eslimel b ¢ i gy VBT 050 5T
SUY PH 5L 0/F 5F S PO 5 Fr ) °C slales
N gl 53 Ay dile ol L0 se5T (rran
&> 28 M5 il o b s shokae U
550 e (o gl 5 Jetalies A 5 oDl e 1 LS
S s b Gilbe s lald wulis G0
5 Ll (YY) 0L s LYEL o
GLosT S LSl (YIS
D)l ok Sluls 5 5 aise  wlin olad s
OHSen 5 (g3bals e 5 (Y A Gomes g% 3 (V)
R PR RV - o YU gt gt o JAC1 O3 0)
35S O Saime b g S Gl e (T
5 0LLE SN 5 el 5 (Y00, en
s G e ) (YO, 5 Loles iass o
05 s adlas pl 55 (1Y O )l ol I 2

S 4ol 9 Cx

S F Ol pee S esie b s gladle s
olizal & 1) 35 a5 e ¢ glad Slaodi eSS
Slas sloy Llos S 3 shane a0l LS 5 |
@Y oarl Sl s (ME lse G b Sl e Jae
4 Ol bl ) pamls S dies Sls) 2 p
irsosl eSS skl 1 B sl ley
25 ol st s bt 5 MigeSl ! ST 20
EAL Gl 5 AL Aile ol 5 (05,50 LS S5
Ll g or S Y eSS TY Wl oS s sla
6> osilam Wil plad el S o Kl
S S el S e el S g LS
3,8 @il ans s dsb s (YA AL
e W S Ol eSTY S SSTY
el 038 Iy B S Sk b (s S
I SS s s sk 2ol U (slankzy b e s STl
15 Olgl 3 3,8 1de S 53 0481 &S WoT ¢ls
50 Y s S Y Lo g sl b
Shosyslp 33 Fe) oA Olgea 5 ods =

o SU b () Y P Q) 55 e eslinal Sl

! Escherichia coli
2 Salmonella
3 Listeria monocytogenes

Applied Microbiology In Food Industries Yo


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

2lag olgo olud Jole

e 5 g0 Hlgs (Gl 4 S Cowli s
oy CiS 5o el & Caslie sy b LTS
53 s o Ol ials Wiy o g bl il
bl s Slge sl s oS plslen] Loy fagsy )
osls OLES Culg 5o ol Ol Cwgles ol @ Q.L(é..&fz/
ot oS I SV eSSV 3 sl A
S sy C;LA)CM‘;}“ g S 2ol s
Sy 2 2295 53 (V)53 pgs S o
g Lol kb 3y i 318 gl g0 5 L
S Ab gl poshonls 5 sl o sS 6S sl A
5 db adlas j s Cb Sos 1 olasl g, L
Gl el Sh Cou el W (Y0V) OLSes
MQM@@}:J|:\>QL&3}M@)J€§}:§
el MRS L 3> or 05 pb opd> ST
Slp ogllas glos 5 ¥2°C los 53 sl ) 5 ST
sk ol asdllas 55 .(V0)5 5 ¥V °C o5 Cuw) Mg
M5 6l e sles (i sl (85 5
B3 ¥ eC sl
Gt A 1 OWYAP) cdazes 5 s andllas 5
el M5 Gl alr By g el Sl ekl
sholey e (vf Gl S L) 5 Ldd S
s el i sl s) o sSSS phdl] Wil pldE
S s bl pislesisn byt 5 jimmi iy ppds jiuds
(YD 5 53T 55 e BT (6, )18
53 Wi 8 5 5 e Sy et ST 5 10
5 shesdisn WO L &S Ls S I M17 Lo
e S Mg Gl e s glats J S
Ol 5 andewl cbes (_‘y" > Taguchi statistical 5, L
@SS Il (e S plnil (S e S
oo b3l 03 5L 2, ukul (gbaa g (555 aw s ST
gl @l ol s G5 ol Sals s L]
S8 oS 5SSV 2S5 o] sty g
g R R I
S S bl 5 6 1S M g0 (A gl

| SLREFSL (B ¢ 3y | 00l o> uetlTY s 50 TY 1 0y 7l yiw! (s U (19 S0 il 1 oy

5 gasia ey (o i A8y Sl eslinal b s
alsl y3 5 Laseie 5y S J5 5 edd S5 g
elril SDS PAGE I eslizul b ¢ 5 5 ol il Ayl 5
el 05 mnd (Y IOLan 5 WVl zass 55 Al
23 (A plonil sl oolazl el 5 LPCR 355 L
Li 0313 0L 5 b esliul Bay opl 5l g ol Liass
55 Ll sl esls LK L 5L i Yer g asb y S
b 53 el 05 d(TIOLr 5 Loles ags
5 6obls e Sldllas 53 .(0)5 S slawl L5 5L S IVF
PSS Y (YN Gdes 5 (Y)Y )0LKn
el ez SSU A5 G5 S 5 5 S
o 4 313 0L 5,55 SN 5 i 1 e 5 s
DBl olde gbaos sl 3 55 g ol I S Wil

A

5 Lol gaddlae b Gll j5 ol ey 5o

G Blie 53 S Y e SV (TN s
0303 0Lt (g9 Seakd lab it p S 5 e p S (sl
05 SOisl L) pde dla b ) nl 53 (O)!
O35Y 5 s sl o sis) eSS shdle] e
VW Y MM 55w oy STl st e o 8
15 okl g o5 Srds Sl 1 Ol &S 5
e el Sy A pde A ki ST 5550 50
(F) sl 035 A MM (Y AWV)OL,SK0n 5 WVl zass o
3 el g (YOVP)OLSKer 5 (o3bels e andlas s
02 MITMRS Lo 55 53 ST o s8 oS 585Y
elnil e MRS Lisa 55 Ay ol 33 Ol 5 42
Lioedls Ol ey ol s R P S P )
el 53 G lasise b 5 o slpsl oS oS shiles]
33 (Nkzer ule sl 4 A °Cs FV L Ll
545 pbsil MRS Lses 55 sl M5 S0l g
el g Lol 5 55 sl sl S S hle] sls 0L
LS a slowl iy oS lge dlla ¥4 °C (gles 3V (g
Ol (s adlas 53 (VFAY) 5Kes 5 (g3bels

U msing) o sS oS slslea/ b Loy 9 CiS Lases 53 Lsls

kg 1o pleo jo (699,55 (599w e dolilad


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

Log s Yo L L mle SIS 5Ly S 2y, ol
e 3 Slied euly Ly G100 WSTsliw
&l (TANOLr 5 T ass 53 (M)A ealizal
Lol PH 3 6551 dols 318 5Ly 8 51 adss
ol oslizwl NaCl lal> o 0 (gpiams I oslizal
Lyla iasy o el lapw s S (FF)Cw
MWl A5la o5 S Jol s 31 (glo3 28 (b 0 Con
skl G ok pielS G e g0 b ) ¢ T
SIS sl s SASl ¢l g
F 30 IS S S5 6 Sl KL ¢ g ol
Y0 °C slos 5V s anbeal 53 abgy o gy ST sy
L ol o2 MRS Gu@uﬁw\;\fu@ﬁwhyw
sdkdldar 45w 3 dlg sl Lud 4l Tween-80 7 V/0
3 9 Tween-80 ;| s,k MRS broth ;s ¢ iags -pl s

Y)Le e ¥V °C (glos 5V an

o b (gl gimen (Y AWV)O, S0 5 15 SIS 0
gl Sl S S i O sladisai 5l ol
Oppor & L5 S el 5y, 5 Yo LS L
Sealital b el g5 Soakd b 35 5l hassy
S sl 1 eslizal b $Salr 3 lasl b,
A s e el el 15 e Ol greas sl s/
5 ke 655 @S b S o )5S Jolee
el YO /Ml 0T sls Sl w0 87 8T O smn
@uwalw.ﬁcbdg‘i{x;ﬁ 03 S alsl
S ks (eSS YO °Csles s YF M S
S ws 6, S ol atiylsil bl s (g 18wl &
GG Lol adias O Sl agl Omes
AFO) el o
G g 99 Sl qw(mr)ob&@jr@u
Cub L3 STy 5 s DLl 0saST L L) el
5 ld Wae sl S Hlp 53 Sl ol gos 8
das o Ol aass 0T oo el Al oL
G (0 Kan 5 sy alie 3550 5o

cab b gaw s 5SL L. lactis subsp. ITAL 383 ws S

oo g Slwl,> ‘

pslie OT & L1350 oS S 53 sls Ol sl
°C los ¥ (g donl 457 Ui 03l OLis ga s OT jau5
M5 slp bl b o e @S ale S 0,55 YY hy ¥F
e 53 sm nl (05 Soadd Sl s (s ST
Olyea 1y OT oyse A7 sl 5 £S5 T
DL 5 S g S Ol 0 LIS S
(Y KU o b yae e ol 6
(V)G adlas 53 0L Saa 5 5
ok enn s el il gl
o Mo (o bl s 4y g A (Sa o 2 ST
O et anlllas OT 3 .ol plail ) 0151 (i Y g
S b (o S Sl o 6l o R
Lsy pe A s o ol 5 as oslizal Sals s,
skl 5 esasl oSS il Sto 0 8 G055,
SR 95 cpl 53 edd I (slad gu aS7 3ls QLA v o
GRS Nl Gl Lyl plie o5 Sl Cuols
SRR P e Sbase eSS
oslizal 31 S 5ley S a5l ol has 5 gobels
55 000 Wb LT oy Sl Sl w5 A
iy p el 58 OO, 5 05l) g 5i8 anllas
@ S Fa B8 53 sl oSS sl i
Loy g Gl Galee polie (bl OT ks (o
Cadl b adl 5 sl gyls gre 5 andlas 3,50 6 ST
Loy el Sl ool S 0L
KU ONERIRC SR g VT
okl 5y s VY 1 (YHVY) Loyla andlas s
S dzils oL Sas Edlb 4 g FA i SSTY
oy sl Sy 3 oslinl b Lol Jiagh Opmes
OT j3 s slals gladigw gl tlbeiT 5 wls
O paisel ey Gl eslimel L adles
Sephadex Jj o sel 1é 5 55518 Jsls 318 gilag S
Sasz 5> S Jom 53k Galls o 55Ty G50
L S S IR SLEV. ="

Applied Microbiology In Food Industries vV


http://amfi.ir/article-1-30-en.html

[| Downloaded from amfi.ir on 2025-11-01 ]

2lag olgo olud Jole

M 3l g0 gl 5 (G5 05,146 O ey o3lizal 51
5 s adlas 5 agn ol G (Pl 0l o)
5 Coaylly (YOP)OKer 5 daw (Y0190, K0
(UL 5 GsLT (0L
5 ol 50l 4 B 00 sy K05 5 (VLS e
Slre gME JoSe & Olpen S ol (S ST
0yl gSS 5l gn blie 53 o Sl o g 5 35 oo 03Lizul
O Oldzatils (ol by (FY (FY Y8 & AVl e
e 515 S0 5 s 5 (sla s ST 21 e o
G5 4 S e b IY S s b
2 e dlge kiS5 laa s hagh Coesl

.MJ@ ‘:)L&J b &ﬁ)‘-’ 9 &‘-LG LSLAL’JJ‘J; J‘ g;b.;l:r.ﬁ
Lyl 55 g S Gadss 5 il b Ol pioman
s olew o SL S (gl 0T 5,5 5 a & lesT

gl S Gl Ragh 03 5 30 e
w4 Bk by S el s ST

RGN PR up:ufwe

&b

1- Mirdamadi S, Agha Ghazvini Sh. comparative

study between inhibitory effect of L. lactis and
nisin on important pathogenic bacteria in Iranian
UF Feta cheese. Biological Journal of
Microorganism, 2015; 3(12):72-92

2- Song A, L.AAlIn L, Lim S. H. E, Abdulrahim R.
A review on Lactococcus lactis: from food to
factory. 2017; 16:55

3- Alemayehu D, Hannon J A, McAuliffe O, Ross
R. P. Characterization of plant-derived lactococci
on the basis of their volatile compounds profile
when grown in milk. International Journal of Food
Microbiology 2014; 172: 57-61.

4- Malas B, Mihamad M, Yazji S. Nisin production
condition optimization and its effect on Bacillus
cereus and Listeria monocytogenes. I. F. R. J,
.2017; 24(2):900-903

5- Khemaria P, Singh, S, Nath G, Gulati A K.
Isolation, Identification, and Antibiotic
Susceptibility of nis+ Lactococcus lactis from
6- Fahim H. A, Khairalla A.S, Elgendy A.O.
Nanotechnology: A valuable strategy to improve

| SLREFSL (B ¢ 3y | 00l o> uetlTY s 50 TY 1 0y 7l yiw! (s U (19 S0 il 1 oy

L. 18CtS ol 4 4nd b 45 A4S o A 55 03 28
Lg\.av,..:}@ Jls X 5 5,15 subsp. lactisATCC11454
S S Sl 5 s lsise bt daz Sl S e S
da;ﬁcftgué,:spﬁtﬁ); Lol S n Jlga 1y e sy
S E (oL 5 uS Ly (FY) Col Jb i
o M ey S L lactis WNC 20 4 s 45 Lsls
b e H1dE ) alize 0S8 51 & p &S AS
3 s skl i pad lS G sl sse
‘U‘i‘ 2 o}y& .,\.564 )L@.a b u"}’i}j/u"}{}rj{"b/
@uﬁ‘};&ww Ljapb- 43.“.%.4 DL OA.ATA:,«w)ﬁ{ GL:J
laa o bw g G5 el S das e 0L 5 3yl
Sl e e 0 8 LS (glag e
NG s psboocls 5 e slss!
wle Ay Lols 56 (00K 5 oS
jou\‘i:wuué.ﬂ}ﬁ w:;’ﬁ/yw;})/};'}/y&u@_thj
g & G il el 5 L3S )y ) e
JSPoe RPRYGIUM ERECA 77 N VI I IR P WL W s
Gasdesl 53 Lolactis 10-1 4 gu Jow 5 oid S 57
LOT b s gb . Cbls 1y 355 Ol g i &L ol
7L plp audesl Y edd pwdige 9 (g 4 g 93 A
S g 5 iy 5 5 AT ) el A5 o i
6o o Joke a5 plie gla)ley oS 5
4 g o Jgho iy sl Ol el ialeT slales
Wl ol b Ly YV 5 ¥ °C51 28 Y0 °C (gles s L
4 S ¥ °C glos 3 odeTluwndy el Gl
how a2l Rash o e SYL bl L
AJL:..A 4;.:@; le.ﬁ) jv b. J"‘J" thﬁ < @J:.w‘ bu\.&\-’u}

(1455 ¥0 °C (slas b ol OLISes 5 a2 g3,
2l s DK 5 LS Sl b

SSSY el slas S amino slaolE s (O Kty

Dairy and Non-dairy Sources. Czech J. Food
Sci.2013; 31(4):323-331

YA 1o pleo jo (699,55 (599w e dolilad


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

19- Tafreshi S. H, Mirdamadi S, Norouzian D,
Khatami S, Sardari S. Effect on non-nutritional
factors on nisin  production. Journal of
Biotechnology, 2010; 9(9): 1382-1391

20- Dworkin M, Falkow S, Rosenberg E, Schleifer
K.H, Stackebrandt E. The Prokaryotes: Bacteria:
Firmicutes, Cyanobacteria.2006; 4: 212

21- El-hadedy D.E., El-gammal E.W. Cloning of

nis gene and Nisin purification from Lactococcus
lactis subsp. Lactis Fc2. African journal of
biotechnology. 2014; 13(53):4711-4719

22 -Sieo C.C, Wong B.T, Abdullah N, Ho Y.W.

Effects of Extraction Methods and Age of Cells on
the Whole-cell Protein Patterns of Lactobacillus.
Research Journal of Microbiology, 2007; 2: 727-
734

23- Badr S, Abdel karem H, Hussein H, El-hadedy
D. Characterization of Nisin Produced by
Lactococcus lactis. International journal of
agricultur & biology, 2005; 7(3):499-503

24- Hwanhlem N, Biscola V, EI-Ghaish  Sh,
Jaffre’s, Dousset E , Haertle Th, H-Kittikun A ,
Chobert J-M. Bacteriocin-Producing Lactic Acid
Bacteria Isolated from Mangrove Forests in
Southern Thailand as Potential Bio-Control Agents:
Purification and Characterization of Bacteriocin
Produced by Lactococcus lactis subsp. lactis
KT2W2L. Probiotics & Antimicro, Prot. 2013;
5:264-278

25- Todorov S.D. Bacteriocin production by
Lactobacillus plantarum AMA-K isolated from
Amasi, a Zimbabwean fermented milk product and
study of the adsorption of bacteriocin AMA-K to
Listeria sp. Brazilian Journal of microbiology.
2008; 39(1):178-187

26- Chollet E, Sebti I, Martial-Gros A, Degraeve P.
Nisin preliminary study as a potential preservative
for sliced ripened cheese: NaCl, fat and enzymes
influence on nisin  concentration and its
antimicrobial activity, Food Control 19. 2008; 982—
989

27-Moshtaghi H, Rashidimehr A, Shareghi B.
Antimicrobial Activity of Nisin and Lysozyme on
Foodborne Pathogens Listeria monocytogenes,
Staphylococcus aureus, Salmonella typhimurium
and Escherichia coli at Different Ph. JNFS. 2018;
3(4): 193-201

28- Suganthi V E, Selvarajan C, Subathradevi V,
Mohan Srinivasan. Lantibiotic nisin: natural
preservative from Lactococcus lactis. International
research journal of pharmacy, 2012; 3(1): 13-19

29- Saeed M, Alikhan W, Shabbir M, Issakhan M,

Randhawa M.a, Yasmin |. Bacteriocins as a natural

oo g Slwl,> ‘

bacteriocin formulations. Fronitiers in
microbiology.2016; 7

7- Gomes Bruna C, Lizzianek. Winkelstroter,
Fernanda B. dos Reis, Elaine C.P.De Martinis,
Biopreservation, chapter 11Food microbiology and
food safety.2009; 294-311

8- Zacharof M.P, Lovitth R.W. Bacteriocins
Produced by Lactic Acid Bacteria A Review

Article. Biological & Environmental Engineering
Society, 2012; 2:50 — 56

9- Lopez — cuellar Ma. DR, Rodriguez- Hernandez
A-l, chavarria- Hernandez N. LAB Bacteriocins in
the last decade, review food biotechnology.
Biotechnology Biotechnological Equipment.2016;
30 (6):1039-1050

10- Moosavy M, Shaveisi N, Effect of temperature,
NaCl concentration and pH on anti-Listerial
activity of nisin, Iranian Food Science and
Technology Research Journal, 2015; 11(2): 211-
217

11-Nagalakshmi P.K, Sumathi R., Kanimozhi K,
Sivakumar T. Isolation of bacteriocin nisin
producing Lactococcus lactis from dairy products.
J. Acad. Indus. Res. 2013; 1(10):627-630

12- Kimoto H, Nomura M, Kobayashi M, Okamoto
T, Ohmomo S. Identification and probiotic
characteristic of Lactococcus strains from plant
materials. Jpn. Agric. Res. Q, .2004; 38:111-117

13- Jozala A.F, de Lencastre Novaes L.C, Cholewa
O, Dante M, Vessoni Penna T.C. Increase of nisin
production by Lactococcus lactis in different
media. African Journal of Biotechnology, 2005; 4
(3):262-265

14- Samarzija D, Antunac N, Luka Havranek J.
Taxonomy, physiology and growth of Lactococcus
lactis: a review. Mljekarstvo. 2001;51 (1): 35-48.

15- Mall P, KumarMohanty B, Patankar D.B,
Mody R, Tunga R Physiochemical Parameters

Optimization for Enhanced Nisin Production by
Lactococcus lactis (MTCC 440).2010;53 (1):203-

209

16- Svec P, Sedlacek 1. Characterization of
Lactococcus lactis subsp. Lactis isolated from
surface waters. Folia Microbial.2008; 53(1):53-56

17- Mebrouk K, Djamal S,Miloud H. Trimethoprim
and rifampicin a new selected culture medium with
for with for the growth of Lactococcus lactis
species. J Bacterial Parasitol.2017; 8(6):86

18- Kumari A, Akkoc N, Akcelik M. Purification
and partial characterization of Bacteriocins
produced by Lactococcus lactis ssp. lactis LL171.
World J Microbiol Biotechnol, 2012; 28:1647-
1655

Applied Microbiology In Food Industries v


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

2lag olgo olud Jole

biopreservation and food safety. The Journal of
Animal & Plant Sciences, 2016; 26(4): 938-948

41- Arauza L, Jozalaa A, Gava Mazzolab P, Penna
T. Nisin biotechnological production and
application: a review Trends in Food Science &
Technology. 2009; 20:146-154

42- Mokoena MP. Lactic Acid Bacteria and Their
Bacteriocins:  Classification, Biosynthesis and
Applications against Uropathogens: A Mini-
Review. Molecules, 2017; 22, 1255

| SRSl (B 5 e 5l ol 102 ek iSY sS55I 5 ool gl sl Gl (219 Km0l T o 2

antimicrobial agent in food preservation: A review.
pak. J. food sci. 2014; 24 (4), 244-255

30- Mohamadi Kh. Isolation and identification of
nisin producer strains of Lactococcus lactis from
Lighvan cheese. Journal of food hygiene.2018;
7(28):1-13

31- Azad A, Naghavi NS, Karbasizade V.
Optimization and antibacterial activity of
Bacteriocin produced by Lactococcus lactis isolates
from dairy products against Foodborne Pathogen.
International Journal of Molecular and Clinical
Microbiology, 2021; 11(1): 1416-1422

32- Ghoshoonizade R, Hoseini E, Mahasty P,
Shabani Sh.The antimicrobial effect of nisin,
against Staphylococcus aureus in minced sheep
during refrigerated storage.JFM.2015; 2(4):69-77

33 - Sharma M .Production of a nisin-like
bacteriocin from Lactococcus lactis subsp. Lactis
ccsul0ll strain isolated from milk. Int. J. Adv.
Res.2017; 5(8): 1857-1870

34- Abts A, Mavaro A, Stindt J.Easy and Rapid
Purification of Highly Active Nisin. International
Journal of Peptides.2011, 1-9

35- Holcapkova P, Kolarova Raskova Z,
Hrabalikova M, SalakovaA, Drbohlav], Sedlarik V .
Isolation and Thermal Stabilization of Bacteriocin
Nisin Derived from Whey for Antimicrobial
Modifications of Polymers. International Journal of
Polymer Science.2017, 1-7

36 - Hwanhlem N, Biscola V, EI-Ghaish Sh,
Jaffre’s E, Dousset X, Haertle Th, H-Kittikun A,
Chobert J. Bacteriocin-Producing Lactic Acid
Bacteria Isolated from Mangrove Forests in
Southern Thailand as Potential BioControl Agents:
Purification and Characterization of Bacteriocin
Produced by Lactococcus lactis subsp. lactis
KT2W?2L. Probiotics & Antimicro, Prot. 2013;
5:264-278

37- Moreno |, Lerayer ALS, Baldini VLS, de
Leitao MF F. Characterization of bacteriocins
produced by Lactococcus lactis strains. Braz J
Microbiol. 2000; 31:183-191

38- Noonpakdee W, Santivarangkna C, Jumriangrit
P, Sonomoto K, Panyim S. Isolation of nisin-
producing Lactococcus lactis WNC 20 strain from
nham, a traditional Thai fermented sausage.Int J
Food Microbiol. 2003; 81:137-145

39- Simek O", Con A. H., Akkoc N. , Saris P. E. J,
Akcelik Mustafa .Influence of growth conditions
on the nisin production of bioengineered
Lactococcus lactis strains. J Ind Microbiol
Biotechnol, 2009; 36:481-490

40- Akbar A, Ali I, Anall A. K. Industrial
perspectives of lactic acid bacteria for

£ 1o pleo jo (699,55 (599w e dolilad


http://amfi.ir/article-1-30-en.html

[ Downloaded from amfi.ir on 2025-11-01 ]

oo g Slwl,> ‘

Antimicrobial effect of nisin extracted from Lactococcus lactis isolated
from goat milk on some bacteria causing food spoilage

Homa Khorasani', Nadia Kazemipour*', Seyed Mansour Meybodi?, Seyed Mohammadreza Khoshroo?,
Mohammadmehdi Motaghi *
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Abstract

Nisin is a biological bacteriocin with many functions against food pathogenic bacteria. The
disadvantages of chemical preservatives in foods have attracted attention to natural preservatives such as
nisin. This study evaluated the antimicrobial properties of nisin extracted from Lactococcus lactis
isolated from goat milk. Ten goat milk samples were collected from around Kerman city under sterile
conditions, and Lactococcus lactis were isolated in the selected environment of Eliker-trimethoprim.
Biochemical tests were used to Strain identification and nisin gene confirm by polymerase chain reaction
with specific primers was used. HPLC method was used to confirm the presence of nisin using
bacterially extracted proteins. The antibacterial properties of nisin were performed by disk diffusion agar
method against Staphylococcus aureus, Bacillus cereus, Acinetobacter baumannii, and Pseudomonas
aeruginosa. The minimum inhibitory concentration of bacteriocin was performed by Provide serial
dilution in a microtiter plate. One of the four strains of Lactococcus lactis was identified and selected
with the best growth conditions for further investigation. The presence of the nisin gene in Lactococcus
lactis was confirmed by a specific primer and polymerase chain reaction method. The amount of nisin
produced protein was 41.5 mg/kg. The diameter of inhibitory zone for Staphylococcus aureus, Bacillus
cereus, Acinetobacter baumannii, and Pseudomonas aeruginosa were 13, 17, 14, and 0, respectively, and
minimum inhibitory concentrations for extracted nisin were in dilutions of 105, 10, 10° and 107,
respectively. Therefore, nisin extracted from Lactococcus lactis in goat milk can be a suitable substitute
for chemical preservatives.

Keywords: Antimicrobial properties, nisin, Goat milk, High-performance liquid chromatography,
Lactococcus lactis
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