WAY Hlee & ol O oylads ¥ 090 ke dlge cublagg

23 ST s (SuSY s iU cullad  (paanb Cilises acdile 1 dallbo
s VbLd iy

Y %)
GRIZ o ¢ (§30R0 9 pan>

Ol Gy (2138 dlge Cuiligg 09,5 Hboliwl ¢ Kb jpald 0uSuES ¢y p5 A1y oMol B3] oKeisls -
Il 5205 (B oS il ol 0550l b CS 15 dmngi g 35 A0 =Y
mohammadi@iaut.ac.ir : bl Jeiue ol g #

QVIAY: e (s AV/F/A salie il o)

sS>

3 03l 3590 s 32 S WS 5 3500 M5 Y a5 GBS 5 5 45 Gl b 01348 S e
= Slos S 51 b (gl b ASL o Al 5,50 s 39530 G Ol gy FDAIFAO haw i 45 ddb o 0l3é sl ge
AT ctS SaSY Gl Sh dds g e Sl 5 el 2,8 OAKEe S1 S ol pls Bl e oo p S (slais S
3 ol e glac Bl S adlas cpl 5o At (559 sy Ok 0590 sk 53 Cllas Ol i sbml sl 48T AL s
o 330 oYU s 5l edd ag Leu s (Starter culture) F5T ks SaSY slag iU sl 5 Ad, 6 4K sles
22 3K )95 53 Laasigad g B WSl iy ladised 4 p 5 00 p S5 S V5 Y o Bl s el 23 S 1S
slaibayl 5 Sl cis S8 glas S Jiolemd . hidd 650345 55,1 Sode 4w grdds 4353 Y0 5 A slales
Vot glachle 55 b adlas ol ol el » s f ploml Ve 580 X N0 A Gho glasgy 5o by (plend 558
b PH Jg5m 51 canilos 4 55 5 5T S SV glas L A, (P<H/0Y) Lls pre pals Sl 05 52 ¢S5 S
Gb 315 LS 1) aab ISP/ 0Y) (gl5 sne sk o semede 4353 YO (slos izman AS i (SAK g3 53 Oudey Al
0 13485 Sy Ol gy il 5o Sl (sles 53 (154K ol jen 4y p 8 53 p 55 S £ 51 faS ST 55 e canlllas ol
S 5l eslital 3500 (VLIS 2y 3 b

618K slos (VLI o ¢ ST S (ol 1 glS W05 1g

vy


www.SID.ir

R O 9 (Sho>o g pud

e SN Gl cdleb s gl iliee clacdale i adllas

(i) eSSl s S S 5 S
Rl e e R )
e S Glas 8L s oS s Sl Sl Ll
e el (Hurst, 1983) 5,15 LSS 5 s jases ¢ it
GOl Oloy e il 3l 5 (s5lespesl Sl el
w0l (b g3 GLalde ¢ 2 (gl s oty gla oy
oslial ols lalde 5 el 5 pu S glacad S
eSS e O3l Sl 4T s sl
Olgme a Ll o el jls oglael JSleds Wl g
58 3 eslid sy 53 Wl sdieS
.(Thomas and Delves-Broughton, 2005)

i 53 el 3 LS e ) G
Sl s (SsY glag S s, Sl
sla Sy uss ¢l aS Asl . (Starter culture)
Ay J S e 5 Ody 000 J sk 5o 2
plasil Sl Odn s ()52 sslan sl S
X 00) el il slaclale 1 ot addllas oyl
S SV glag S (S e S5 ST 58
ekt g i alacd s 5d Slodpar 5 S5
560 5 Dy M ey ss b VLIS s
b 2 Shas Olpn 036 los | s
Ak

g, 9 S0
O U Jgloxo (6 5Lwodle] -

el 38 S0 ke U loe 48 612
Sigma-Aldrich Inc. (United Kingdom, EC 215-
Il +/0Y Sudu S dewl 2 e Vv s 807-5)
A Ve UMD s O cble B as > (pH=A )

80 ol 3l esliul Ly e (841U = V)

3

Aodo
O35 S5k 5 28 slse o5l W55 e a0 0l
Ceal GLls (plds slse Sl (3 55 las s
S eslial ay Jolad SESCE pae il (53L5
Lds ol T3 L s et Lo )16
Olas s Ly Il gl sls OF gl a4 5,10
Gould, ) s s e 5 1, Y kS <8k

(1992
JEPE T PV U SOV IS PP 1 FPL I oo
L 5 3 s 5 e SY iS5V sl 58
aS Al e ol Bl 53 ealinal 550 s S
sl sl SO Ol ey FDAIFAO L
.x_,fts 3, s» (GRAS=Generally Regarded as Safe)
sk slacde sl 3,4 (FDA, 1988) il
|5 Liles S pae l3sslen S 3 O 1) sl
3 e 3 el A S AL 5 (Gla o S 5S SN
cu &b (Delves Broughton, 1990) .05 5 4>
LD50) 3,lus ol oo ol 51 iU oy i
ol o SV ssd s Jyene Lol wlie
s sl 3l oesle 5 (0 035 p S LS
(Thomas and Delves-Broughton, 2005) 4l s
I b 1S sl il s e A &S
Heinemann and Williams, 1966; Jarvis ) Spd oo
~dls Sd Tt Ot (and Mahoney, 1969
3525 S go 5T Ales ool o Cuoslie 21580
= (Szybalski, 1953; Hossack et al., 1983) »,l.u
¥8) oo ks Yo JsSse 035 gl ghin oS 5
S35 a3 Saeded b 5 e 5L (asgel dd
o p S slag S

‘u‘-jﬂ/i{ Lr A sLa <

vy


www.SID.ir

ke dlge cublagg

)sm_w..l._i‘\.él_\éwj_f);p_fb_(?»'\}id‘
0> aemy S Ve iy Sl ey oS o
« (Chr. Hansen, Denmark) <., « .y laolsd
ez sliml gl s 8 Ll dsys +/0 Yl
Sles L slindl 555 51 aids Yo 0ley e 5 Ladl s
GBS 3 Sl ey A0S s g a3 T
= 65, - (Parchment paper) c—we )l 28
5ol am, B (g5, J5l S Sl as s ¥l
e S o L (Rotamin) cels sy oKws o
e S g Oy = gl e 53 03 S (g
S s a3 TV Wil S5 55, SO Se
o M e o slaas sl pH Bl 3l e 5 A S
JoeSS 5 5 2 S Gl gl el L)) sk
soamin Y Sl an i slads s O, Ayl b
V0 A ) b S 515 e pendi a3 A Ll
(b 013455 glos S oLl splaiety e
YO s A las 53 S5 5o, 80 e apn (Glads ge
LA (5,134 e pedis 45

s Ladeli Sy Jiolt) s Sa DLt
e PH o) ol B 58 5 (e S 58 oSN
S0 2 kD e (P (S dss 5 cugb) Ao
122 8 el i glad s
Coll) ST et wle il 5 alolioL -l
(i
oy YV sles 53 i ladd sl (513450 Cdlaze 0
O 352) o e
A sbes 3 sy laas sl O 0555 Isb 53—
(V0 5 A lass,) oo a3

Yo

e lacd; g lp s Ad L el (§ ke S
(Thomas and Ji esliul o il , Lais T
Delves-Broughton, 2005)
e

e e IS s b s sl
OLaul 3T oliad o5 gzl o SL5L8 55 L2Vl 3
e Sl el Sl S L el il Al ey B0
(OS2 ey ) g B ey VG B ks
LSLAJ DL u.))\_>.- oL<.I~JJ 9 5},&:;’25\.’ QKIMJ ‘J”LQ'.’.)%
Js_ibjg oﬂ)j&»b: 4.;.:U Vo ol “ UAW 4}.-)3\/\'
Ol (I sles la Lo 5lesssuly b
N i S bz 5 ekl Il 555
Mgy s g S SUS ) @ S kS
U ot 4 53 00 (gLes 53 ¢ o ol skl
S Sl & o gaendis a3 53 VA Glos 53 5 055 50
a3 YV gles Uty Geew Al 03 52wl adds
J‘:ﬁ)j" iju‘j M.SL}.\N SSB B ev\.ibjf S
L& S 4 33 a (FD-DVS FRC-65) L se 5 5
mfyw;jjffydungbﬁﬂ Jols g5l
«(Lactococcuslacti subsp. lactis) ,..sVas S 5
st S A58 5 S 555555
«(Lactococcuslactis subsp.
Sl S a5 8 5 Sy sl il 5
o (Lactobacillus delbrueckii subsp. bulgaricus)
) b ga 7 eSS s
(Chr. oii3le o5 ,5 el s2es 3.1 (thermophilus

S — s 8Ll Hansen, Horsholm, Denmark)

cremoris)

Streptococcus


www.SID.ir

R O 9 (Sho>o g pud

e SN Gl cdleb s gl iliee clacdale i adllas

(slroandi s 5 o sdalo sl
Metrom, ) Jlizws ;e pH Lo 5 pH (5565100

.(Sadler et al., 2003) = S ol (Switzerland
O3l 53 03,8 SList gy am Cosby Aoy (o
a>,3 V'YX Y ¢les ;5 (Oven drying method)
(International Dairy cele N ode gl 5 o sends
D sy o S (6 ,SeslLl s Federation, 1993)
(Carpenter et al., 2003) . el (Mohr method)
Sl Julox g & 55 —
S Osd) Al 5 sl an B s andllas
S ol el s a1 S5 g s 5 (Gl
oS olde ) L SL glaes S Jbolat
ool 3l ol laresls &S il 5ls § LS
ol s g g b g sl ags S
O3l L aesls - Sle aslis s ANOVA (4051
54z 3,52 SPSS Slidle 5 5 (SOl laalsdis

RO I We:

sl
Pl cuis (S g g8 2 ol 1 -

5 NGO s sl a5 o | J
S Ak o gl ped 53 ST ciSila S S 58
53 0S5 S U5 8 Y ) b il slac il
Olis =) 5 =) ojled Sl gas 55 s 5 4 (p S

el ol 0315

a3 Y0 5 A Gles 53 (eSS Sus Jpb 3 -
(e 580 slass,) o sendos
(950 (S phalejl -

sl el Sy (o Se 05,5 55 adllas ol s
V) Slie (255 4 (sl BekE Gl b S 55 55
Doy SlaanS 53 odd (San oy gl 8 5l e S
D) iy S 535 mle ke 88 sl
Voo Sl 5 Ao, 05558 (s s 0/0 R
Y ool a5 A 56 (Merck, Germany) (Ao s
e sl s S Ses Sosstul baw i ai
Ol plam 33 Y0l ods 4 St 5 0 gl
(Stephan et .3 g liSalbee S gk - j5 YV
At e Vsl L JL e slacs, al., 2007)
— ) s ) g O ) e 4o S,
Y Sliis Cby ad ) e Sl e o 4 (e
sl LS s (ol oy 5o e 5o 2] e
SSTMLT7 s La e s S8 8N aoled s 5 isu
33 U gamdos a3 Y0 (gles 55 (Merck, Germany)
ol 5 3yt Sds s Gl kil
,> (Merck, Germany) ,5TMRS s La . sl SV

| S L 4 =YV gl as

(Anaerocult A gas packs, Merck, (s;lsa —
Hanifian ) < 3 oLl 55, 4w s «; Germany)

.(and Khani, 2012

Y5


www.SID.ir

i Slge sl

B (J5S) ol 86 Ly B2pg/g B4pg/g W6 pg/g

=
o
J

(ch).: w.‘.'.:)\ﬁ .\?‘}) slaas
O R NWAUIOGON O
1

15 30 45 60

(Gay) Ob)

< B (J ) b 86 Lo B2pg/g Dapg/g W6 pg/g

[y
=
J

(pf,.s oy & ag) sldas

iy

OFR NWRARUOAOANO®OO
1

15 30 45 60

(j})) b\.ﬁj

L)""-‘-““l“‘" 4> 5 A LSLGJ ) 6)‘34{3 9y 5 619).\ U‘:““‘il" aliseo

S 5 (A 35, o5 VAo cfulg) sl jals
|Og ud}%dw)—&m“_’s:b)jb‘))lﬁszﬁfsyb‘@‘
l0g @ (515455 6,55 OLL L, 5 vl il 531 4/Acfulg

sl mals AVAcfulg

A4

(4/0 log cfulg) La 55 S 5V adsl medls o

e Mg 0l 5s (WY log cfulg) s o kil SN o
S e e T A
el o «4/Y log cfulgl) Ooew ;= i 095 b 5o
K gy e (135 653 b 53 I RS lad e

WWW.SID.ir


www.SID.ir

R O 9 (Sho>o g pud

e SN Gl cdleb s gl iliee clacdale i adllas

(P<2/0V) ulsmme Hsb 4 Y 555 B sl cOd
350 B bbb s8N slias a5 3L 58
LSl gl g alS RO
S SV Lo S el o 1 -
BU1 slod 43,5510

sb—apsh—abpsY a3 ol s
Ao iy Slaiisad b3 ST i8S (ola S 8 58N
eSS 58T ) il glac il
23 oS d gk a3 YO gl 3 (5 s
il o el OLES =Y 5 il =Y s s
slag SL el 5 udy = el (SISl
b a3 Al 3 Silel cis Sy

Sl sed JU; O3 s a5 Y0 gles 5 i

Dl pme Sl sl el 61385 0,93 b Abl sles s
O s Sl i SsY glag S (p<e/a )
stlachle s ol s sedaias 3 A ey
Yoo U s iz A gl 5580 55,5 55,81
la sk ubasY s dv a5 YO Gles s
Aty gy b ol (Sasylssh S Silel el
) dems sk a5 YO Glos 5 La skl oSY
eSS N st Sale i slaalised 5310 5,
BLI los 55 o Yozl oS el 0T Sl ol

D P S (S e S e

Oy = g 0533 b 48 315 OLES ilyls U
e i 8 03 el 0 S5 8 Y ol e o
L oalie s Sikl cis sV glas SU sl
il L Ll (9> /00) 555 s e J S 65 8
0S50V 5t sl Glasles 3 el Sl
(P<+ /o)) ol san sk 4 SSY slas SU oslaws
AL oo 0l LS Oy = i 053 b
Lo 5558 55 iy s La o skl 58 (U
Vsl oble o a Soushiid oy 5wl
Oy = 0033 by £5 53 el p 55 S
Ay S Sl eSian L bl SN sliss
Vo Sl s 2l 2alS (CFU) S eaias i
53 15 als sl Slea B s oY sl p S5 S0
215015 LS Ans plosl bs e S S 58 3 50
Lol slis
o A gl 53V0 55, L5) Oy o) b
b 0S5 S ¥ sl gla i s (b
S slasles b aslis 53 (SsY sbags SL sl
(P</01) ol mme ssb @ b (VL Glaclale
Vst Gsls sla i 5o oS s ol il
ol (SSY slas SU sl el 0 S5 S
A S sl Bt 154K 0,3 b el sl
3 Dgline b sl SV 4 Sl La S S 2SN

_U’:“H- 6,93 > L_ijjjsj:sy .,\_«i) g_djj}')‘w

YA


www.SID.ir

e i lge il

= B (JzS) b 26 L0, E2pg/g D4pg/g W6 pg/g

10 -
N 9 -
R
> 7 -
Y 6
:}3 4_
3 3
V2 -
N 1_

0_

(] 1 8 15 30 45 60
().JJ)QLA).
= B (JzS) b W6 L0 H2pg/g D4pg/g H6pg/g

11 -
o 10 -
L s
5 8-
4 74
g 6
;5 -
Loa
33
R
> 1

0_

(] 1 8 15 30 as 60
(J}J)d‘aﬂj

slacdkle ).:fl: o5 i sadiges )3 () lawsS s 65y 5 (al) layualuwlgs™ (5 lsslil Blmil £ (. Kla) slass ks P,:.!)Kl =Y loges
Oogembs 4355 Y0 slos 3 (5,154 59, 5+ (b o> el cilise

LY s ) 555 (P<2/0Y) Sls pas pH Ol ks 2 bon g5 348 Sluogas
Dlas 5 S a4 by e sl Coi pH sl Sl (A3 YUY-YV/0) cosb s (glgmme 5o oS

6L.b4._v_5~ 6‘}—’) \/Vo 03 9d > 45\ 39, el J}LS 6““)"’" &/ WV=£/Ve) pH J ("L‘p)" Y/Y=Y/¢)
Sl gas (51,2) 1/00 5 (sl pfjj.i.\.a £ o> 55l e LSJ‘“—Q 3 Odm)y g Al B b

G35 s G Ul (el 0 S5S T sl 2S5 202 2 Gl sled G0 e (200 0)
Al SSY sl SL el i el ol Gladised 53 o0 s pme sk

¥4

WWW.SID.ir


www.SID.ir

BRI > § (Ao g pud

e SN Gl cdleb s gl iliee clacdale i adllas

gk a3 A Gles 3 edd (5513485 gl el
LS ol (o1 Jlssad) 3 (P<0/0)) Sl ms
58U bes 55 el s 4 Wl e Vlens|
Lel ol 5 ) g8 5 (SeSY slag SL e 5
Al L Sl s gl 2

SLas 53 (Gl ABL) 28 (gladd sad (5512455

Asme 530 e PH Ly osedes 4353 Y0 550
A Al e S (/0V a8V ) il (p<e/e))
Al SN el W5 g edile BL S e s
Glac e Lol jlas lad soi PH a8 pooeen

MWéU\db); °ML§)‘J4<3)MUJM

7l () s 436 2 2 1g/E 4pglg —<6ug/g
65 31 T A
6 1 G
.
L
5.5 -
FAEE
—1 1
45 - : 1 1
4_
3.5 -
0 15 30 45 60
() 0L
<
7l 4 (JS) el 86 2188 duglg —<6ug/g
5 T -
6.5 3= T :
6 4
5.5
.
3 s :
.
L
4.5 -
4_
35 -
0 15 30 45 60
(95) Ok

pryRe: L;)I_s&g(f)fg)iyo? 9 F Y ) manl calisee lacdale b oo jlews sl i (5 laskiwl Bloul £) pH ol joims (Kl -F lages
oosadw 4,5 Y0 (O) 9 A ()


www.SID.ir

ke dlge cublagg

S S 5 5 el sladal ale ooy 52w
5 53 05,5 (Abee, 1995) X5 5 o =5l Jshe
SISV gla S el el slapS )
S eds SY s 53 (SSY lags S Lz
ol Ygane 5 s eslinad 3)5m 0 sy o
aalllas 5o Assls (S s n Sl e ke
TIVO 05555l L (YorV) O, 5 Kykkidou
el Gl (e 5 i 25 4 el 055 S
VY La s 80k ol s (Galotyri) (5,5 48
Gla Sy bis b ogede ez 3 & glos )3 535
Glag SL 2als ol Lol sl il o e
SLa 5SS 5V 5 skl 55V sl ol Lol
23l RS 5

= «(Ricotta) L5 S, Jsle o Ly 4 5o
s (Fresco) S 5 (Queso) ;.5 «(Paneer)
sl ) SN S 4l ) (Hispanic) Sl.s
oLl JSie e O el plpls 0 o0
sk 4y e (144Y) O, n s Davies s 55 o
e 03,5 Gkl b 500 S BLOL 0 4 it
Lo d iy aadllan ool 00s S g LS S5
A e B ks 3 T (5l 3 il sise
0550 slws S gl ooy o Lol s i e azia
3l il ke 33 e U oania 53 5l e

Lol Bl o i LoLa by los 3 pal Sl
Odd a2 (6105 Ol ds 5 L il 8l
(Delves Broughton .l .« Gl FEre e el
o -Y s 5k 1990; Leverentz et al., 2003)
e g D S B e SR

)

S 35 4 9 o

et AU S ke 53 52l i
sl oLl S slse 5 AT Gladie s
= ol S (084Y) Ol,LSs 5 Beuchat .o
b Jll A go oS 555 51 5 5 A 020
(BHI i 5 o5 w2 Kl o 1 sl sl
o=l s el s Lsls 13 axdllas 5 45 broth)
)'\J_:clyl,f);p_fb.i,a\ Chle 5y ol andls
iy Slad s b S s 0l w55 A
P bl 5o 38 sl sl sl
IS 53 s 53,55 S YI0 ke s el
J=i5n s Sbosl 5 pad S L0 Sl sl
(B. stearothermophilus) . slsso is ol o sl
Sy FraFo= 32 ol sl |3
Heinemann et al., 1965; Tramer, 1964; Shehata )
(etal., 1976

03558 L JablS o8 s 5580k Ol ke
VY sbas 53 555 T 51 S 5l b 0 S5 Se VO
ol a3l il 5, Y0 31t 4 g 433
SIS s Sl (Flavored milk) lsoab sla o
63l sl gals a5l slse Sy ol S
s sl g5l 52 Sl ) sl laeaS )
S esliul 350 b 01345 K Ol g el
(Thomas and Delves-Broughton, <« ula S
.2005)

RUC PP U VD L R B
e O K T PN F R PR &
330N e LS S s S e (65,8 5 0
5ol iy el gladul Sl


www.SID.ir

R O 9 (Sho>o g pud

e SN Gl cdleb s gl iliee clacdale i adllas

o SUoslaws il cle s3lily b 1) L
A s g e s gl s eSS
Yoo ST oo S (slaSL ol ol
S Yo 55 5l e el O s s s

W3l B glaad el plad )3 La e shenly 2SN

S5 35wl
STl (655l 5 iasiy p e islas
crb 3l I el s 58 dxls b
s 4 e e e 5 43S el
ol sl 0 1 L o (580l 3T ol 0 2y

el ods ST cis sV glags SL el
oy o sl S a8 casdllae nl b aglie o
SRR WIS RO CH| PON: o QUL gt gt 5%
el O 503, S W5 el iy W ane
oS o) dsmame (5550 Dlio st
D ek g:*-iL"JI (J...;- LSL“‘_;}Q E) d‘”"‘\)\“’
ed_aslis aadllas ol sl S 4 @l_:.?
sy Sl ciis oSSV glas SL conle>
Ldob o sl 0 o oy (SS9 3 eslinal
Vot slacble 5l =) s @ as g
Lo SL A, SIS e i 08 50 0 S5 S
Odeiy Aol b 5 03 S Cmiles S3lel cis SsY

&lo

Abee, T., Krockel, L. and Hill, "C. (1995). Bacteriocins: modes of action and potentials in food
preservation and control of food poisoning. International Journal of Food Microbiology, 28: 169-185.

Beuchat, L.R., Clavero, M.R.S. and Jaquette, C.B. (1997). Effects of nisin and temperature on
survival, growth, and enterotoxin production characteristics of psychrotrophic Bacillus cereus in beef
gravy. Applied and Environmental Microbiology, 63: 1953-1958.

Carpenter, C.E. and Hendricks, D.G. (2003). Mineral analysis. In: Nielsen, S.S., (Ed.), Food analysis.
3" Edition, New York, Springer Science and Business Media Publishers, pp. 195.

Davies, E.A., Bevis, H.E. and Delves-Broughton, J. (1997). The use of the bacteriocin, nisin, as a
preservative in ricotta-type cheeses to control the food-borne pathogen Listeria monocytogenes.
Letters in Applied Microbiology, 24: 343-346.

Delves-Broughton, J. (1990). Nisin and its uses as a food preservative. Food Technology, 44: 100,
102, 104, 106, 108, 111-112 and 117.

FDA. (1988). Nisin preparation: affirmation of GRAS status as a direct human food ingredient.
Federal Register, 53: 11247-11251.

Gould, G.W. (1992). Ecosystem approaches to food preservation. Journal of Applied Bacteriology
Symposium Supplement, 73: 58S-68S.

Hanifian, S. and Khani, S. (2012). Fate of Yersinia enterocolitica during manufacture, ripening and
storage of Lighvan cheese. International Journal of Food Microbiology, 156: 141-146.

Heinemann, B. and Williams, R. (1966). The inactivation of nisin by pancreatin. Journal of Dairy
Science, 49: 312-313.

Heinemann, B., Voris, L. and Stumbo, C.R. (1965). Use of nisin in processing food products. Food
Technology, 19: 592-596.

Yy


www.SID.ir

WAY Hlee & ol O oylads ¥ 090 ke dlge cublagg

Hossack, D.J.N., Bird, M.C. and Fowler, G.G. (1983). The effect of nisin on the sensitivity of
microrgansisms to antibiotics and other chemotherapeutic agents. In: Antimicrobials and Agriculture.
(Ed.) Woodbine, M., pp. 425-433.

Hurst, A. (1983). Nisin and other inhibitory substances from lactic acid bacteria. In:Antimicrobials in
Foods, Branen, A. L. and Davidson, P. M., (Eds.), Marcel Dekker, New York, pp. 327-351.
International Dairy Federation. (1993). Analytical quality assurance and good laboratory practice
indairy laboratories. International Dairy Federation 9302: 1-429.

Jarvis, B. and Mahoney, R.R. (1969). Inactivation of nisin by alphacymotrypsin. Journal of Dairy
Science, 52; 1448-1450.

Kykkidou, S., Pournis, N., Kostoula, O.K. and Savvaidis, I.N. (2007). Effects of treatment with nisin
on the microbial flora and sensory properties of a greek soft acid-curd cheese stored aerobically at 4
°C. International Dairy Journal, 17: 1254-1258.

Leverentz, B., Conway, W.S., Camp, M.J., Janisiewicz, W.J., Abuladze, T., Yang, M., Saftner, R. and
Sulakvelidze, A. (2003). Biocontrol of Listeria monocytogenes on Fresh-Cut Produce by Treatment
with Lytic Bacteriophages and a Bacteriocin. Applied and Environmental Micrabiology, 69: 4519-
4526.

Sadler, G.D. and Murphy, P.A. (2003). pH and titratable acidity. In: Nielsen, S.S. (Eds.),
Foodanalysis. 3rd Edition, New York, Springer Science and Business Media Publishers, pp. 207-225.
Shehata, A.E., Khalafalla, S.M., Magdoub, M.N.I. and Hofi, A.A:(1976). The use of nisin in the
production of sterilized milk drinks. Egyptian Journal of Dairy Science, 484: 37-42.

Stephan, R., Schumacher, S., Tasara, T. and Grant, LR. (2007). Prevalence of Mycobacteriumavium
Subspecies paratuberculosis in Swiss Raw Milk Cheeses Collected at the Retail Level. Journal of
Dairy Science, 90: 3590-3595.

Szybalski, W. (1953). Cross resistance of Micrococcuspyogenesvar. aureusto thirty-four antimicrobial
drugs. Antibiotics and Chemotherapy, 3: 1095-1103.

Thomas L.V. and Delves-Broughton, J. (2005). Nisin, In: Michael Davidson, P., John N. Sofos, J.N.
and Branen, A.L., Antimicrobial in foods, Third edition, Published by CRC Press, pp. 237-274.
Tramer, J. (1964). The inhibitory action of nisin on B. stearothermophilus. In:The Action, Use and
NaturalOccurrence of Microbial Inhibitors in Foods, Molin, N., (Ed.), Almquist and Wiksell,
Stockholm, pp. 25-33.

\A)


www.SID.ir

Journal of Food Hygiene, Vol. 3, No 1, Spring 2013

Effect of different concentrations of nisin on starter culture of model
Cheeses manufactured from ultrafiltrated milk

Mohammadi, Kh.", Jodeiri, H.2

1- Assistant Professor, Department of Food Hygiene, Faculty of Veterinary Science, Tabriz Branch, IslamicAzad
University, Tabriz, Iran.
2- Director of Research and Development (R&D), East Azerbaijan Pegah Dairy Industry, Tabriz, Iran.
“Corresponding author email: mohammadi@iaut.ac.ir
(Received: 2013/6/30 Accepted: 2013/10/29)

Abstract

Nisin is a natural preservative produced by strains of Lactococcuslactis subsp. Lactis, has been
approved for use in food by the Joint Food and Agricultural Organization/World Health Organization
(FAO/WHO) Committee on Food Additives and has been awarded generally recognized as safe (GRAS).
It remains the only bacteriocin allowed in food as an addedpreservative. Nisin has a broad spectrum of
antimicrobial activity againstgram-positive bacteria, thus one of the problems associated with nisin
application is inhibition of starter culture and prevention of ripening, which is required for development
of cheese characteristics during ripening. In the current study, the effects of different concentrations of
nisin and temperature on growth and activity of lactic acid bacteria in model cheeses manufactured from
ultrafiltrated milk was evaluated. Cheese samples were supplemented with nisin at concentrations of 0, 2,
4 and 6 pg/g and stored at 8 and 25 °C up to.60 days. Microbiological and physico-chemical properties
of the cheese samples were analyzedat 0, 1, 8, 15, 30, 45 and 60 days. Results showed that addition of
nisin at concentrations of 4 and 6 pg/g affects (p<0.01) the growth of lactic acid bacteria and so prevents
pH reductionduring cheese ripening (p<0.01). Moreover, roomtemperature decreased significantly
(p<0.01)nisin activity. According to the results, nisin at concentrations less than 4 pg/g along with
refrigeratorstorage temperature could be used as a natural preservative in Cheese manufactured
fromultrafiltered milk.
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