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s 9 09535 (LRSS bt 5 i ool S5 il 5 on 56 (S5 I L8 gl s g2ly Sl L (K257 5
S o) gy

vy



Ol ol

oyl (e 31 1o )lows (lSsS ot bbby Cem (e 9 (2lolid (bl

Ol 53 et st Josle LS50 0 Lt
L oy 3 gome 5 oo Jlgal ol w5 o
s o LT 0 el S 5 G 50 sl
—=Ne s (Grant et al., 1998) ol it 3 5
Cand s o 4 (535 250> B Cisie ol L
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.(Hartland, 2003; Hanifian and Khani, 2012a
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23 &S Glodos ol glalde s Kooy 0/ i
SL S SYsh Dde a4 Lpd 13 3 Lol
S gy Sl s e B b e
o Sl e s sy sblie s gdae bl 4 SL
Gt 5 by Gl Sl e ensE 15 Son 55
Robins-) il (Cifufs ol Lo Sl3ssken o
.(Browne and Hartland, 2003
b 5o s L BLS I 5o Sladllas O ) 55
C.«_w‘ 4_2'.9\.’ VLM‘ °J’i)j:—“[i ﬂ_‘;’ DLl L{m’l‘./jjjf'}/
Soltan-Dallal et al., 2004; Sharifzadeh et al., )
e 5l S Slidllae ol slaasly L s (2005
oo gy e Sladi sl 5o (S o870 L 2 352 5
Gho 3 VA g gs Sl 4 a5 L Lol il o
il ol (gla o 3 1308 sken (SIS T 2 Lt
> (Hanifian and Khani, 2012a) 3, 20Laul 30
b (S 5 fpe Osml sty plde 0
Sy oy sl b d 55 68U pl s gy Jlas|
la B,y 3l 2t aadllas ol s 1Ll dal
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Llas 315 eslial s)pe (Koo 0) Ly
Thisted Lambertz and Danielsson-Tham, 2005; )

Fredriksson-Ahomaa, et al., 2007; Hudson et al.,
adllas sl 5> .(2008; Hanifian and Khani, 2012b

SOben 5 3l Glaa s plulid 5 2bs) Gl 50
sail glao3 PCR b3l s (Ke)s82 Lt
gl sl s Ol Gus g Olge 4 VirE

..L“..ajf oslazul

Xg Cld b St Sl 5o akds 0 Do ey
Hanifian and Khani, ) 4% esls Csw, 11044
DNA  ~l 5l ¢l Jsl osd osw, (20122
A S Yo 53 ess s gy 5 L3S el
V) s edS 05530 51 ey 5 23 S Bl i
O S L ANSII S-S I C WS
PCR il 2B 0hd Cute Sspe 53 b us S
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.(Hanifian and Khani, 2012a)
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(S 550 01 Lt o 3 Gkl g o 51 sy 25 e
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o sSIIDNA s> « DNA/RNA ;| g le ol
L PCR sty s S eslacul e J 28 Olge
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e 128 8 bl 5 Sy gles Jol e b
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a8t ol Sy JSw Y0 e a8

b oud o (gaiged )3 IuiaT ol Lisanpt (203, ~
PCR ‘_,39)
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O L S S C‘fa:_m‘ DNA 9 J bbu.:_m‘ 2000
S sle (deionized) ods 1530 5— ;.j AP
Sielesl 53 Sty byl s S |- DNA/RNA
YX Ko s 2y S VV/0 JL—& PCR
Ci Jj_»j.i.d 1+ «(Fermentas, Germany)
DNA v;fu Yo s (Eurofins, Germany) , !,
5ol sdis 30 ool O350l b &S 5 g S
Yo ol¢ e (CinnaGen, Iran) DNA/RNA

e



yywa. ul.m.n) Ai L:'L’, A o)Lo..Z (\A)s.)

he dlge cubligy alzee

Sl 5 a8 S 03 e A S L s
i Lo slaaS 5 (red bull’s eye) aseine ail>
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s et D b gl Gla0 sl 5o A
Weagant and Feng, ) Ll sl| (Ko 4575 07 L
b sbal 0oy ey A2l skw o 2001
&l ST BHI lass 51 48 5 ¥ 5low ool oo
Fle LS sy o s DNA L 2l
KWk el s S eslesl VIFF 5 ail S
Co 6L s e Sl PCR Ay el
b S 15 (Y Jsdx) ame oleand o sla il
B35 900 Lkt (S04 12 g0 od —

a0 136 ke (SUISLS 5575 5] Ly oS ol L
e Sl lale Wl G ol sl
SLOsasl (S S5 Ly Slaals e
oo Sl an S 5 aS (V) dsdr 55 pode alerdse
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VOl sy G a BT s 4 e gl
Ol Sl adn ) Sde 4 g 4 o
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0 e s o grmdos a3 VY ples a0 SO olg
JLesl (final extension) olg anw s (gl adds
Thisted Lambertz and Danielsson- Tham, ) 4 S
bp sail 05¢0¢ bp A_L) PCR J;2>s (2005
(Ao V) 3,81 U5 5,585 2830 3laze (VIFF 03 Ve
by p sl L S 515, 5 (Invitrogen, USA)

(Merck, Germany) (,—J L ;> VJJ/U_L"’ v/0)

38 bl
099y U sy 0 Loy (oLl g (g5Lulis -
.. l~s

d 0 PCR les] 53 o (glodd o6 (lad sal

s ViIrE G ail glads 5 (S Bl aely Jl
Vo s 3 4S) gy e el 6t & pad 5l o3l
Sl Gl G okd (1040 g 4
b 53 (Gl 0 wle 4 Aoy /0 ) oL
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5 lalas .(Hanifian and Khani, 2012b) & osls
BN LHEI SRV § SNCINVIPTNSUIVION WP ST o
V=Y s Lo gleaS , BT CIN lass 5 s S
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S350 5] Ly (§ i S (F) Jsdr o
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2 @ sl ) 53 mes .l sl 03l OLE
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=B bl s ALP (bl 3 Cote amd
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032 ygly yond SBAI90S (229,50 (Sl sblesl -
ot Sl g5 S Sands ey p e L
Jobs il el lags SU ol e el
LSS58 5 b S wsilen sz slags U
OBV 23, e gladd )l .25 S el
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Jsre sl St Skl e S g Ao
(Merck, Germany) 8T <ilS ey Jaes 31 (55150
YY b s (pour-plate) b s CliS &g w
ooled Gl s cele YE Ol 4 egend 4
Merck, ) 8T LU 5, Clps lases 3l e 2 JS
(AU YE Ode 4 sends 453 YO 55 (Germany
5 S oslizul (Hanifian and Khani, 2012b) el
oetllS Lme 55 S S et s
£Y los 53 (Merck, Germany) LT w151 - Sl
Silsr Luls o s, Vool 4 epede 4z

(Domig et al., 2003) &b 4, & 50
Solel Jelod g 52 -
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Sl 5575 5 Ly 0 dile BL e g0 VO LA eals el cute PCR ibesl Jyl > e s
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ALP slads el js (il Gexli slag SU)
SSls 0051 5 (ANOVA) (g bl s 5l e 5 oo

Sy (p<+/*)) ,l3 —=s(Duncan’s test)

2 3 4 L
L, (V- - bp)VIrF 5 (FOF bp) ail o) 4 by e slasl ssalie g sleg r>9.1..\.§| L PCR Jguazae t_;)'.,aTgﬁ'u) PRI R RV AN e
ode a0 jled 9 e gl T o T slassled e dall N icuse aald P o) - - bp o316l L DNA ladder L (€257 oo/

ALP _oloil ams plel 5oyl b glad gas
Jodr 3 Ll el o 5 e ALP s 55 4
Sl 4 s 5 i gad Ao 5 3l 4 (8)
oLl 05,5 a5 milig Lasls slag sSU slaws
YEY ¢ gamme 31 codal Gl s bl ol 0

o aoe (NVV/0V) & gas YA 0505 stuls ol & 5l

o5zl b g )5 iligy pasls sl Sl Glae Bl £ (Kle) slaws 9 ALP 0ga3T amyss 1F Jgor

HIB (log cfu/ml)

W Slassy L8 jllEws
E C AMB
W T A E AT T E e MV/EY AR} s
YAV E 0t M £ OVAY 00 £ AN VA /ov YA e

LS 55 50 E slap 35S C eg3lsn s slags Sk AMB ¢ rilig jasli slags Sk HIB @

el 2L S slaes S sl wi’v\:.am(p<'/'\>_)h‘;ﬁxn Sl Kl Ot 53 S e Gy > b sa

Sy L s (0 5e3 YEY s, 5e V1) dwos VY s
b3y V0) A3 MY s VirF 05 ol PCR
Slalles jn s esly el Wad god 3l (4500 YEY
L § 30 Olon ol Soda Ly S 5 ae

S 5 oS 9 Sy
b st § 30 Ol () Jsdr il g a5
V) dops /B S8 B b D slen (1SS 5 0
oo b S I s s S 5550 (503 YEY Sl 4
Bisobon L2355 ,07 b 2 @il O 4y PCR
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sl ekas0lis addlles nl sdel s 4 S
i 23, 53 VI 5 ail o) cosles
ol osa (F Jsdx) culiolen 0155 00
b deady SILL Coale L
5 S e (LIS LS b oS 0
357 sk s sales 5 SES (63K ren
sl ol s PCR iy 1 s S o Gl 545 @
Sl sy bawlis pyad A 5 virk L caendl
SHnV s ail das 51 es5505 S 03 4L » PCR
Hanifian and ) Aol b, 5 (6 S Cunlus
Doy Cawles ol gl s 1 (Khani, 2012b
(i 55750 Ly S50k Loty g (S gt
sL0s 2boy al  PCR gl sy 5 il o5Y
3 g5 ol a5 505 S
N Ced 50,50 bt 3l ) iy 4 O
Sl o 58 s Cueal 2L 5 Sl Slad sa
el slan 8 p Sl 5 S opl liolen 5 ol
b 3dmte GLACS s g o 03 S
oo DLl 53 (63 5dmn Sldad Jas <[SCinf o575 127/
ol 534S plae g g (g Me Lizs
BIOX Jals Lol (3l (6 lons 5,050 3l Ole
Hanifian ) Lib . \B/OA 5 Y/0:YV (Y/O:0 (Y/OA
5L Sasl, 4 4> L (and Khani, 2012a
e ol Gladamme 55 (S0 55T5 0 L (Slaey yon
3l OLSGl QI (5 0335 5 OLALS
Sy Sl =loben ol LB 5ol 2 slad s
Robins-Browne and ) <ol Joioes 5l ol lde

! 2 .(Hartland, 2003; Weagant et al., 1998

pdee ol SLa0 sl b 68U 055 Bilen (et

)

gle=e LB 55k 4 PCR i) b 5L opl ¢ 5t
RNV PR SICHTE JUUCCIPINECIPS [
Skurnik et al., Fredriksson-Ahomaa et al., 2000;)
asxllas ! 45 .(2010; Hanifian and Khani, 2012a
i b alie 3 ols DL edal s 4 S 30
ol s Vo LVIFF-PCR iy, oJslie oS
YL Gl VL aill-PCR i, 5 2t
e Slaal el 5o 1) ol (1G5 0 L
Al gmdse ol Sl o350 oLy 05 5l
CiS ey b amglis 53 PCR g, il ol
A Ll i3l e L5 sSs  Li ss Cogr
-V_M,:;K)\ G a0 B PCR iy, oS Clils ax g
TS Como fad e ol 5 il el 03 5 0 la
Aas a3 53U cou | PCR Oe3l 53 Cote

Seleal b K0l Ly ol
20 LS 5o ol ladas 53 SlS e )
23 edle a Ll Hls, 5 (6 S Jes s 5l Ds s
L Ol B syl s gy el 228 55 o= b=
L (G50 Ly Slat o olad O (5,515
ool oo & Sla sz 3 oplply 5 sed S5lalis
s slaaised s Kbl Lo oS § 5t
S Gl el Casles amd o LIS
.(Fredriksson-Ahomaa and Korkeala, 2003) b
Saa by oS gl S Gl s Ol
5ol ek s S Ly it Ol e
Rl ¢S Sl paed SO ol 4Bl planil o) 520l
ol b 53 Sol pde el b s 68U
Soltan-Dallal et al., 2004; Sharifzade et ) LiL
.(al., 2005
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oyl (e 31 1o )lows (lSsS ot bbby Cem (e 9 (2lolid (bl

e gles 3 AL S ws e Oy Ol b
g 2 Glag SL S e A Gl Ll 2
LSS50 5 e s (ilsr ooy

338 oo a3
L (D-value) D sue a5 - Slaya g L
0/8) agds +/+Q L geeds az 3 WY 5 (S o575 0/
sla )l > 4 s 5o g (6 SL pl 1l (45U
a3 V) HTST 05l s gly (sles 5l S
Il o Co o as (V0 i 5 sl
Aol b el 0L 4l el =il Slllas 55 5 e
- RCR P JESUN P | 77N P SR S
(VR TE U B WP PR AN W PSS W S e
Bl s e LS dly /Y Sl S @ |y (S o5 0
L5 eyl gla, & s (Pearce et al., 2012)
Codes & g 453 VU Glas 31 a8 01l s el
osle_wl (Anzabi and Hanifian, 2012) 43U Vo
Ol 5 Ly 585 Jlesl ple D50 53 S LS
33,75 o JUsb b (075,51 Ly 0 e 505 50
b 53 Jd3 (p g ol addllae s nl
0o gimely e ds el 50 13 lan (LSt 5T
LSS il Lt 4z 81 A3 o 4 56 S0
ALP 31 i) o355l ot 055 V1 53 36 ey
sy S 5o B Lal s S sy (e 5 ot
248 el iz s Ll golulde ol 5 SL
035 0055 e L 0y o5 OLSKI PCR 2oLl
olasl e 2 1 Sl el e B oS
e il el (51 lalie s e 4 PCR
0L sl oLl 5 (g3luli o At o) sty
Anzabi and Hanifian, ) L2L 0 25 S5, U

pamedS BB LS Las 53 (G 5575 0 Lt LS
sl Gl 0Ll 05 s s o Vb el
sy Al L s s 4S5 aasatle Ol
Browne and Hartland, ) ¥, Jsle slals
L s e sl 5l a0l (gslalas Sl (2003
SO [P RCHUUN I PR TP PO
Sl 05 s @Il o535 5055 05 51 ) aslllas
Ol do ks b sladgei 55 0T obs, 5 VirF
d,ji_w.. C¢> (screening test) szfjbfc o)_pj
olon LSS0 Li 5 s pde b g2
S
e A S eslil Ll s pe glaas pod
Sey Bl lcis p, Ledd i glaalS
o3 sdeme oluls 5 SLsol s, e VIFF il slads
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Abstract

In order to investigate the presence of virulent Yersinia enterocolitica in pasteurized milk, 242
samples were collected from Tabriz retails from 2011 to 2012. The samples were enriched in
PSBB. Afterwards, virF and ail genes were exploited as target sequences for the detection of
virulent Y. enterocolitica. PCR-positive samples were cultured on CIN agar and MacConkey
agar. The selected isolates were confirmed by second-phase duplex PCR. For the biotyping of Y.
enterocolitica, certain biochemical tests were performed on the isolate. The pasteurized milk
samples were further analyzed for the enumeration of hygiene indicator bacteria and qualitative
alkaline phosphatase (ALP) test. Virulent Y. enterocolitica were detected in 6.61% (16/242) of
samples by ail-PCR, however, using VirF-PCR 4.13% (10/242) of the samples were identified as
positive. Among PCR-positive samples only 0.41% (1/242) were isolated by culture method and
confirmed by second-phase duplex-PCR. Based on the biochemical assays, the isolated Y.
enterocolitica was identified as biotype 4. Furthermore, 11.57% (28/242) of the samples were
found positive for alkaline phosphatase test. The results revealed that the number of hygiene
indicator bacteria in ALP-positive samples was significantly (p<0.01) higher than ALP-negative
samples. Since Y. enterocolitica is very susceptible to pasteurization process, Cross
contamination could be the main reason for the presence of virulent Y. enterocolitica in the
pasteurized milk.
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