Loy S lis ales e
AT Sl (OF al) il oled o2 Jlu (}I'lgllldl
PY-VY Slomis Article

O aw 5l 0l (55l mer OLS a2 Lk god 53 Migall glamslin b,
‘ﬁY|j ClS ‘uj-ﬁﬁf d’zj) 4w \;

v s ) " Ya LT
Lol 5hed ol ol ¢ LK 31 e e

(it s S0 8 S Ay Sl ST il GLils it s S 05,5 ez S Al ool ST oK syl ulils
bt s S0 8 S Ay Sl ST el skl

oS>

Sl iy 3l el .l 0Ll 53 e (Sl S sans 038 bl Jelss 5 e S S Misalle 1iits s 1Bl
5 bt Ol Gk S 68U Slosar bl 5 s sl il 5 pasiis gl S sk
bl Baa b addlles ul ool dejls CiS gladae S 5 8 Sslge 5 33 Ol 55, VB Y OB 4 (5w
Y s 5 b OGS amlin 5 OUS ax g S8 8 slaised 5o selle o pbss Gl PCR JSUse 5,
a3l iS

SLaelKas b 5l eks (sl o LS s dged Fr S p oS — b Spso w lasgy cal e ) s 5lse
Sl 0505l 5 S G5 Ser (has aw Sl el L b Wpe ol 53 Siselle Gl A3 el O e ke
il (233 piomen (23 S 415 s 3,50 (A 05 255) PCR 5 (SAL-VIA96, TECRA =S) 15V o( sloosh 52
A3 S amlis SuG L i 4w S

190 5TV 00 5 4 PCR 5 15N (iS (ogs am olol y SUisallr sl b st 3550 SUa 66505 g gomen S o ail
BPW Lo 53 ielals alsl (3o 6 al o G b Lgimvd (sla ja) g 5PCR iy 5l ealinal b 45 3l 0L gl o
Sgal pasie oIe Wiseld 53 ) Wisalle s /N0 r Shs s Canle Losle Y UYY Sl 5 015

ol 3351 b Spedle e Gl skt 4 03Y gl 5 Syl POR S5 a8 53 0L ey ol gl 150 et
238 ealgiiy QM8 slge 03 Ssedle sy 2l Gl s cpl 5l eslizad )

invA e s gle a5 5815 d ¥ O el oS O

A ole crage il ol B 43 ole OLT allis sl s

Verr e Sl b e aan i s glaspiS s 45 e s 4adie
V7 0ke Sl oomed 358 (o o3 iselle Dl 3550 0 8 i 1y (Sl Glac e sans IS5l doa B 55
o=l P03 s s P i 5 e slew Osdee sl (i Sedas ilad oo sl (Salmonella) Sl

V) s o s Sl s Ol (65l B @_ﬂr_w Ol 5528 55 Migedle il s Jstne Sl0S
4«5 (Enterobacteriacea) awl SUy ol osl gl a0 M galle ol Sl culag Obsle 55158 sl e tf oS

S bb-;—>- l—g ol 0339 L;*—;«Jﬂ )}b 37 Lol 5l S3sms Sen 058 S Al ol ST o sls TS e sl el G
sabokbar@kiau.ac.ir s < ey SANTOIVARYY :als




Oen 5 ) e e o S 5 V(ST 50 Ba5 4w L O 55 LS i sl @ 5ad 53 D sedles (gl anslie o, IYAY Sle odsl esled (i Jlo das S slos

U f @ ole Ol v Odan) @lp 5 3L 05 S35 5
Ll 5l 0l 55,V

e slge 53 Misedle oLy gl 1Y (5, 51 eslacdd
ol S s Camlor 5 Sl al glos 23 L1
3o SRV e G el bl cnl s aled e il
S8 Glas IS 5l 4 Sler skl slaobsle b
e (S5l Gl S ol 2 Ll dledd as e 5 A
el YL slaa 5o O o e lS

Sl 1 s sbely S5 gl i) gl 5 ais
=Sl s el 03 50 sl 15 (Sobe Slags SL 2L
iSO emeb sli s ulasl s aS (PCR) Sl pads slo s
Ol (555 ;B 3l el ok Sl gl Lad sl ;5 DNA
Aolas o el ased 53 1 68U ke SO b
Ao o 00 05 Sl el SO ) cpl Sl el L
=l a8 b e b S ool Sl Sl 4 csl
b2 LR PCR sla s plsl S o SOl 1 T g
= e B Sledd os y S8e e SL e 55 DNA
(ANY) Sl axils ol on 4

s bodigalle by 12 PCR sl s ¢l 5l 0550 45 S
3 s 350 Sl &ses LT jzi o3 Ll aoal ol 03 S
S ol 5l end w6 8 sl gl b glalases
O o a3l bl s bl e e sl
o Odwy Sl ol aalllas s ol 3 G, ek
b Sl ks gl s 5 s Ol o oS
osle .l (Buffered Peptone Water) BPW (¢ ;L. S o
PCR IS5 iy olisl sy onl 5l Bds s S
i3S Sk pai 53 Dsallu (a6l YE) my o i3, S
aglie 555 0L b e Sl el (65T e S wx >
g kil 28 5 1V sy 55 b o S

CITPIRIRS
A_s}_a_: I 89 » WJ;_J"MA Q)M@M}}i u;"

M&ﬂéue@)}j‘oﬁdjjiez uLSd;-)}

£y

LalS 5 ciloe slagslem 0Ll 53 (58U ol o558 Ll
S g (ama 4 5 ava>) o35, 5 ahexr 5 S L
(F=0) Ilass o 3ol ) e slan yonms 5 055
LG YU sl 5 (Salmonella typhi) <5 S ol
© e 033, 3wl Jule (Salmonella paratyphi)
Salmonella ) iy o), S Mgl &S > 55 Ksd 0
e 0353 4 Lzl s ool Ul (choleraesuis
LS el [ SU ke S Sishe 5ol O 55 S
5 0l oy 4 OlF o Mgl ol5sley Jolse 51.(2)
s b 313 ged 0L a3l St 03 s T LSS
o 3l s SLE oSk glis s ST g g o 5
V)l o Jame Oligee Ik Js s 0305 40 1 65k
2 S e 3 S 53 55N 0355 52 6 AL Gl mren
Aot ol Ol slad sk (sl 48 &S o 5 1
YO A Sn s ojs el (S5 sd s sl STy s )
o Ll il sas s Sselle 51yl
L il 4558 53 a1y Lol Slisall i shuei
Obe ol 3148 o o (Bungori) s, 55 & 5 (Enterica)
ol S8 (650 658 05 S s sK 5
(Enterica) S il Jals 458 557 4 15 0] 458 Ll ol
L)ﬂj/lp (Arizonae) L'jﬂj/’¢(Salamae) P,
i (Indica) Gyl 5 (Houtenae) s 34 (Diarizonae)
edld gilaldr (sladsoll 31 748/0 T & .ol ol

(A Xt 1535 S gales a6 5 e 550 DL
Pl s @S Sb (S S sl S
5 elbd Sl (S5 s e SO g3 LS 53 plac e
Lal 33,8 e oslizal lags ;SU s 5 ool sl asiels
Gk S edae SISt (5 gms Se ss el
= ol 3 Ml = 020U 5 obs,
slasSh as Gl dol Gk (nl 515 25800 s
DLl oS el pgs 5 Lgd o o) s Ul sDls e
Sl S35 5 slordse i b i ool

o= :y;w\\{.n;&ﬁl}&k}@%@dw)



SSKas 5 531 mmim (poimn o 58 5 1V IS0 gy b 018 53 LS g 5o g 3 Mgl () amslie o, AFAY Sl sl ol it Jl s s Son sl

Ao e SO 5l e e 8 130 °0) s o s
o e sl AT s 5 Al Y Dde 4 G il
53 2,8 1,5 eslinul 3,5 PCR (5l :DNA s Ol 5
S e Gl S Jas 5l (6 L dgel &S adle
Saeis il Al e S A e azils ;y (BPW Lams Slie)
03l Jamen 3l g0 ol (gl 4233 )+ e s 0 Fo e
tsebastl Gl sl Slinvd 05 JIs oSS sk 4 as S

s F:5- GTGAAATTATCGCCACGTTCGGGCAA-3
osla = LI R:5-TCATCGCACCGTCAAAGGAACC-3
s S YO Ll e LPCR 215 .00 50 ) 15 S
il A S A S 110 GRS DNA 25 S 0 Juls
iy, Sa /A ANTP Mix (100uM) =5 Seo /0

ity Ko +/Y PCR 3L 2l Ses Y/O MgCly (50mM)
¢l><ID.D.W S5 S V0 5 Taqg DNA Polymerase cﬂjj

Vereti, ) JSilusa 5 ol&aws ;5 PCR STy aslsl 55 .43 S
i 5 Y by Ll 5 U (K el 48 capplied biosystems
53 33,8 il 455 A0 sles s pldnl Ods sl
Ol a5 A0 gles 53 DS Sl il eld a2 YO aalsl
i 3lS ol a3 08 sles s Jlasl s ) e 4 31,5
a8 ol ar VY sles 5 Ol fisb aids ) o
s VY gles 5o ol 0 hsb Calg s 5 483 Y e
05 4 PCR Y puames 5 plodl 42350 oo w318 5l
50585, SN 5 Jame by 0yl s 2o 53 V0 55,8
st i Wil e (8L 518 S Ly S
LS Lot 3l 5 et J S Olge 4 (ATCC:14028)

Ao S eslinal i J 1S Ol ge 4 (ATCC:25922)

=) A s S BUa TPCR gy o) > pend (5
S =SL 5l slasd o S oad (Detection limit of assay)
s Lis a4 oboy s b aS Sl Olsele)
033 L 53§ SL sl s O Az 533 S
o) sl (efu/ml sample) 55 5 o Ji)15S s 3l aseie
o s S eslinal eyl slal 3w R Sl sk
el Ol el b M padler el o285l S O 5

#¥

) 3 Sisell Slsl s i plil slaileal Lol 25 01,6
5,50 PCR 5 15V i ag; a5l oslinad b bs & pas
L i aw skl 5 S (285 izman (23S 15 )
s S amlie SouS

L ol slse o Wadlselle obs) i sms oo sy (I
e sl oleln s bl S5 amsSe S
10F) 238 el 5 o 4l e 0 55 0

s O Jaee Sleslinad b bl 8 (3l 8 5 )
(BPW) sl (5 5L

O I AP N I IS0 P e DS (W
ol ey T 5 (TTn) vy sy Sbasl S
(RVS) &yl s SetVlo o /IS 0 e Ll s
Sl Lol ol 8T Lases Sl eslizal b (g5luli —Y
(PR/BGA) | 503 /0Lis ;5 e ,8T 5 (SSA) 8T 92
Loes (la0 sl 3l oslitl b gl g o ga e Y
Ssoal S50, S5 cpsd lases (TSI Jlspal gddan
5 J5l =05 Al g s Lamms ST 051 Jas (LIA)
(MR-VP) 5 S5 5=, Je Lams (SIM) 5 >

DL A e slap o o 5l eslinad b S35l m 2Ll -0
Ml ade

S G b badlselle bl 5 kate & 20 Y ) (0
Soss Ol GeS ) s S eslinul SAL-VIA96, Tecra .S
oba) Jsl @b BT 0T 3 8 A8 o Cons 15 g sile
O 5l 5 cmul sdicas 1Y el Sals o 4 Olsol
35 gn o3lizal oS pellir (03 ST (SIS 5 o sl
Sl e A el oS el s b Gillas S J1 e
Jsb 55 O LV olans Lo sl (SO Joloes (6,5
S e gAY Sl e Ik e 3 e gU Y 2
S e kiSaS e ES b o 5 el s S
5 s Mpadler j g a3 50/ Sl VL L (obes (5555
L A e Olge a4 /Y 1 S oul sl

O sl s DNA sl sl 4 1) 53 PCR i) (=
S5 i Y L5 ke kg ke T 55 0 g8 b S



SSKas 5 531 mmim (poimn o 58 5 1V IS0 gy b 018 53 LS g 5o g 3 Mgl () amslie o, AFAY Sl sl ol it Jl s s Son sl

A, LT

5 Gl (233 alons gl andllas opl 53 gl LT (5
ladge b 5l Mgl S pn und 5 L35 sy 4w Sy
Cot S e nS Sl bl OgpmneS s el 4 8
awslie sl & (V7)) W S eslinad paseid gla 5y,
£ =2 ol asend Bl obsy By 4w Sl @L”J
A3 S oslinad IS m 0 &bl Ose31 5 SPSS i3l

b asl
S b ol Sam e 7 Ol Sl g seame 3
S Sl 4 03,01 (LO0) 4 503 YT (55 55 S
Sl st Ete s el gy ab> o 53 s S
3 Ll Lot ol alo o it 6500 PCR s
GrSatyai LS gme pls b oLl L ples
4SS S S o e ot 65 Oty O S o
e ke S 050 P a Al e a5y 50 7
L OlSam g wigad &0 31 (0¥F) 5,40 YA § yamen > S
Coie ool 31 (SOl at b e 1Y) ols,y s
g as s Gl PCR 5 (650 5m5 500 (o5 53 5 250 236
S asse W el @l bl g bl i Ol s
i amgS Y s b Olsellr (2813 555 Ll o

.(;_JS[S 6"“) L34 03l
L (/50) 3550 YA 3lsd cwy 3550 Sla 4 ged gaoze )
=l ol Ls als el & o341 PCR g,
S me ok L AU 6550, Se iy LPCR oo
S eslial b 655 m,5 (o b odd I (@ 5alls Tl

238 b T (5 5 bt s s (S

e e s ok VY B b el s o35
VL sl lacd; OF 5leslized b s A3 S
las Sk aalsl 53 s S aslal 1) Jos 53 (651 J sk
O Ll poilow s SplS o 51 ) e ) 53 35 5
e DNA @505 03551 Coday Sl 5 0k sl 25 Soe
=g olome 5l 25 Sen 0 s 8 eoliad OLE S,
Ve e A3 S LI PCR S| 4 & (DNA (g51>)

A an Sk s Ll sl o
L lglis) i) aw (Shs s Comla o2 el (o
o b (Shs s Comlo «2ds gl el s 6l (e
S oo e L3S B Jadr b llas  olss s
WIS gy e 2 LS S Ci S Sl alaai s
S e S 8 Sl il e B PCR 5 13N
i 05 YO 055 4 (Ssls a3 V0 035 0550
Loy Das a8 k50 S5 e Sl a3 0 LS
A Lt 3 gls 55 S 5l g, S L e
(ATCC:49990) e LS5 sty (ATCC:25922)
NSt (ATCC:33672) Liid g, sla o
O Lk o5l (ATCC:8090) 5T 5 2w 5 (ATCC:12022)
Lo dols a3k s conlas L3l sl pss Caad
Sl syliiloal a5 0 5 (6 SL Osks Ve
5l edd 4 (ATCCs:9068,14028,13314,23564,51741)
B e Jlsie 0350 e lided S bl O3l &S 8
g oL @z OF Sleslial L aiped Ve a5V e e
e 4l YO 5 bl e 450 YO S 5 s S
5> SMS s 1,8 cela) 5l S Ad Jols ks

L a9 slad sel .uu‘;\ﬁduu&)n“v sles

;;’Li))\ S50 uf«j)w;}“)}wu» ‘a;wwélﬁuu‘;ﬂ\;)y 6Lﬁd‘}ﬂ)ﬁ 2\ JJAJ}-

s

\:/\:MJLA;'

Ss

TP +TN

Accuracy (AC) =
TP +TN +FP +FN

Sensitivity (SE ) =

TN
TN +FP

TP
TP +FN

Specificity (SP) =

IS e FN (O3S e FFP (a8l e TN (8l coia TP ( S5 5 SP sl SE 35 :AC s

£0



OLen 5 g i s e S3S 5 1V J S0 50 s 4 b 0L 55 LS s sls 4500 53 Msedle (gl alie Lo, AYAY Sle sl osled i dlo das Sos sl

AL 1 DT
af L

10000, 1001
Ophe VB ) (ool gla igad PCR SN pmme 5,505 5801 Y IS0E
s s el s S

S 03 el R 050 R e e Jla e D elias
53 P/ )) Al e OlS o gladi el Sl e 8
S s Cemlar (oo e bl bl @B Y dsa
YO 5,50 3 Migadle obsy sske e gy 0 )90 Bg)y as
el 0 03l L2 e oo 4503 YO 5 ala e 4 ged
Cou

2 slge sdiSes T (15 (Sole slacs SU 51 S U selL
YL g sdias 0L GdimS (ol gl 5
S edd sl e CLSar gz S35 s Sisells (150)
Fr b S Olpl el 53 il e 01 e slaelKs 5
Glag 1St a lie el ol Sadl 55l Slyl 3 G me
SLa e yons f g s & Mgl O e 515 Solo
P PN S | PR | PSP B i O R W
Slas o 5 g bt G e ol S AL s
OF) 355 o 6555 Al Ol

OF Sl 5 slal 383 ol (St Jom ol 53 05 (ol
S s S 3 e le p i Ol G5 L3 Ok e
Sl 30 o Il sla) € 0155 el e 5 DS
el 03 G35 5 el e s S0 4T b gl
M slse 5o L Msadle sz s YU s 5 235 L Ll 6
Sl 0be) Jobe Sl b pasld Co s das 0L
sl S aan 1 U g By Il aax G S Sty
e am kA e WIS e s Sl pagr Dl 5581

J_gua_:_ﬁr_,i.?u_:_;_wui})..ujf anol 53 Cosae 4t

44

LS o ladigei 5l Jeol PCR Y a5 50 8012 (IS5
o e lisell) e J 35 (CH (Gl i V¢ ) DNA S S
(Ve 5 0 gla Opna ite b dsd (OO glad s

(A Lz ) e 28 (Co Olipeller Cute (la & 50l

Shossa Vool ao by 55505 80 glad ) S s
el 0l 0l QLS OlS 4z o (sladd gl

oy = ol rbu‘PCR Bl J_o.al:- QY}M‘ Y Jg...“a
DNA 5l eV U 05 doe Vo ol Calis slacs,
ey el g e, S s, C‘,ﬁb}o\.‘ybdjzsph
FsSe 00 5l 5K 0 e iy (nl 53 &S ol
uﬁ‘f"‘" cCJJfJ\J; aJW\J)yaMdfw\DNAM‘}N
Voo Ol e ok sl dal i elal 1y obsy ds o 2
3503 e Wgad Sl e 53 5L J sk

Lol s glabis SUsalle o os 51750 ,3PCR 5, L
S e Yy sls gl oy b SL plulid Ol
S ol ml ool anslia (Y Jsd) 34 7TV 5700

DL LS e 05251 LPCR 515N aciiS iy, o

ClSar s gls wisad 3 Mgl obsy ) anslie Y Joi

oS 1531 PCR (5
o)
M (Mpys) | slaws (epys) | sl (Aeeys) O3l
Y¥ (/00) YA (¥V) T4 (/£0) e
YV (1¥0) YY (707) Yy (AY0) e
[ENCAKED] [ENCARED] [ENCAKED] oo
V) OIS e
P (0 ) A s




SSKas 5 531 mmim (poimn o 58 5 1V IS0 gy b 018 53 LS g 5o g 3 Mgl () amslie o, AFAY Sl sl ol it Jl s s Son sl

e N e W g slaals )8 W g bt (gl iy
G 1Y oy 5l Oliie 1AAQ L 3 ool sl
OA) W3 g0l eslizal o148 3l e 450 55 Mgadle slulis
ke 52 e 0V TNE 2l ) o S
Y e o=l 00 ol st sl eV e 5 Sl ooy
5 (Kumar) 5le S YooV Jlo s as as § L5 s cela
oslaul obys lalde 5o Mgl ooy sl 1Y s,
(08) s5a5 4l PCR 5 oS g, L1 Of mls 558
o d L Mgadlos Cio 3yl 50 Ao s axdllas ol o
03 5 IYV/S S INYIN LYY s 5 4 PCR 5 15V cois
ol Sl e ol el slaasl L L5 oS o
G5 S an Mgl Ll sl op 2l oS (5550
S 3 YAl 5 (Y Jsds) ws S jascie PCR
Sl e Gladsal 53 i sl s s1n 1Y)
VeVl ray el sl A o e L eslizal
() caslos g cslis Ve o =gl (:)'31 Oy Codke
Lo SLpss wlakad by 6l PCR o, 5l eslind
Lags SU Lasis slp 1 sloaldlGss (S5 5 Conlom
ks S Sl Gha U8 i (rl b tnles gl al 3
YUY el ks, se o SUDNA axas Sl LS
e=5 2has Sl s PCR Gla by, 58 Al g csla
53 elodd gl 08 5l pe (sl a3 Ssalle 5 S
S PCR g, sl eslicwl L (Aabo) 51 Y44y Jlu
Gl 55,5 oLy ol ladgel 55 1) Mgl
230 Ve 3 ey (S osed 5158 OF sl 17 s
gl o anl SLs 3l a5 AP L lesT S5 55b &

(YY) ol ol pod 4 e doet
&~ |, BAX-PCR 2y, Bailey) LL Y44A JLo 3
gl 53l L3 eslinal 3550 (ol sl se 53 Sisadlr 23,
ol gl 4l 5y ed anslie CiS 5 lnkad Es, L1, O
Loanslio 55 ) ool Camwlas 5 S oS 5l LS
55 e ol (YY) males o VL i3S S, b,
&l BAX-PCR iy, 51 Yoo¥ Jiw s 05 landlas

4%

PCR 5 15V S gy S5y 5 Sl 2357 sl

s 52¥1 PCR SPSIFAC
Y¥ A Yo 3l o
Yo YO Yo 3l A

P e
\ v I A
0 o & (g
7aA A8 JARD <35
/45 Y JAER Sl
i JARD JARR S

CiS sla o Sleslinal g 4 ses adsl s3la g8
Syt 5 Sl sl s an slags 8L Gl (g ooliass]
Slo et Sl b S Rl Gla IS kel et
) 5550 eolinal (505, Glacs 5 (oloocd s
ol s Dbl av s S s iy wars L
Gl ol b Glemr odSas G 4 (e Sl 03500 £
Glr oo gons 5 Lacisie 5l (S her il § 50l
Jlazm| 4 Cod 1y Oliils ol glaans 55 50 sdle
& e ol 03 S Sliagy O Jler glags Saes 535
S s m bl Gl aba s gl dLs
Aol sl gy b e s e gME slse 53 SUselle
Sporsan S ol 4 o e 5o b pladeel IS e
Waadlw obss Gl Ld gla 2y, e Sl 03,51
AL laos sl Gt 2 S Y ) 4 0l
PCR L 650 o55 lalad obos sy 5 ol )l
5o a5 s Lol by e 1 gl o Ll
R e T S-SR (R
g3 o= S lams )b as Lles S o,Lal (55l 55 S
Asd e e Lo aalsl 5o b b5 )

o = b Jsd BB S s Soelem Y )
ol glalaS 5 das e ALl ol sl 5o Mselle
S Ulsme g ojg ol psll ao o ol 3ol a0
L Olesle (I35 DLl s omme o SO sE o)



Oen 5 ) e e o S 5 V(ST 50 Ba5 4w L O 55 LS i sl @ 5ad 53 D sedles (gl anslie o, IYAY Sle odsl esled (i Jlo das S slos

PCR o5, Ly 5 IY/F 5 I C/OVY s 5 & 1SO s,
e s TEVIY 5O ik 53l b iy 55 b
deos o Lo adllas 5 (s opl laanl L Sales
5 oS s L olSl s 8 s sl St 3550
s il ol ((Y0) W3 S aules 155 5700 5 5 4 PCR
CiS sy A Caws L PCR Sy YL coules
Sy ae Shas el S {’JN s e Ol s Ikl
Sl s 4 bl aas e 0L (6 iy el PCR
5 Al o5y Bl b S s cnl el sl
Sope SSen pb o S by Jo Al e el
oosy gold (standard) ol iy oS s 513 eslind
Al e oS

b PCR ) oS das o 0L ol anllae glaasl
53 1 gellor (§5SU 3de Vv 55l asds LUl el
o Ul e by el pl o)l |y pasis G slse 4 sed
eils 50 e Jelges sl i gleaambie L
oslal oslall B35 235 5 Lol 4 Odeny Y5 51 S
S el Clir ol Sl einvd gl el )
Sl 55 5l D palle isis Slads s (515 (Sloslalld 0
L =ob Sl s osls sy WadUsadle 55 s 05
A 53 b e BLSHI s 50 68Ul sl sles
L) e ol ol sl sl sl sl i SV
o=l o3 s Lo s (00) Clods SolS s SL e
S s sl Jdw Ve s s alis e
e ol as e LIS sl i ol sl 1y /) e
3ol L PCR Sy a8 @b S amd v Ol
Slad i jaseis js glesliG s oS invd sla ol
oy ST AL 4zl W5 e SUsells 4 03 )1 gl 5l e
& y03 L3 5l ey el Y SIu= PCR iy, s S
Sy 5 e B R al e Sl Dl LG
338 o ST e Kas Gy 3

5> Py sl b § e 055 5§ e i S So T ISt
L oUT Ll .ol osls Eo 5o w8l an g glapis S

A

2 3 gl ol 55 OLSLe b S 4 sad 2 Sisalle Ls)
ssb s aS e i S A5 VYT Ol Sl adllas oyl
L 3psme W)Y dis g ok o3 01 D gl slaai 5 L (gas
5 Ll il Cute Si3S 5, Loy ee MY 3 PCR 35,
PCR iy, L Sls Ola sladd sai 51 SUsellr ol 3550
Vooh@ el Sy L s Y Sl VA sl
Sl 5 (65 0 a8l pl s Cole 3550 V0 5l 5 50
Ol Hseme ClS gy 4 Sl PCR Sy, 2
Q) das

PCR- S5 %y, 5l (Hong) Kga baw s Yoo¥ Jlo s
OLSle o8 sbadi i 55 Miselle oL, sl ELISA
sl Yoo oais 5558 ols, a2 T eslizad
035 MV LS a 3N 5 Sgallw Il b 5 (g S
) e

oy A O1,Sa 5 (Eriksson) 5SSl YooV Jle s
33 sl Slisy &y s 51 PCR 15 oS
bl sy pliml 5 S OLSLe Sl e e slaes 5ol
(83 4 S Las s olis Oldis w\ slaasl (. Lsls S8
o Tl o 4 5550 sl i) Sy s ol
oS Sl G oS5 35 il ¢ 58 G
claasl L Kalea adlae opl 3 5505 13 01 55 Ssall
s PCR sy Sy 5 Caulas Ol ol oo
AP SARE

5SS By 98 Ol Kaea 5 (Farzan) ol 3 YooV Jle s
ol s S sl S s Sselle Slsy sl 1y 1Y)
S S 5s 5 oo 4 3l 0L L s isls 13
o mls Ll ol sl s TAY 5780 5w 1Y)
AYF) 5540s u.?ljﬁ- - ol adlas o ool o

ClS sy 95 0L 5 (Byigor) LI YV Jle s
5 (FDA) L ol sa,l5 5 e olosl bau 55 ol 4o 5
53 Mgl sy 1w 1L PCR s, s 51SO-6579
olpe s gad aglle o3 Sl S 5 0pelis 5 f e 2SS
Logle STYY 00 o 5 FDA 55 b Sliselle 2ot



Oen 5 ) e e o S 5 V(ST 50 Ba5 4w L O 55 LS i sl @ 5ad 53 D sedles (gl anslie o, IYAY Sle odsl esled (i Jlo das S slos

«=~PCR SN Sy ges eslial (gile g8 dds U I WU P NP r)‘}lol%@d S8 8w
AL s S Olss a5 Sl olantl 5 el Sl el 0Ky bl ol 5l Skl
ST LE Sl (i Saas g5 slye 53 LIS S el pgs Sy A3l e 5k 53 s 4,6 STy
Sos o3 bl Ll bl s 6l e sl Sa 4SS el losss e e s SU sl el
O ol a5 3ls 1) 25 ol gls Suss PCR g ol ol e e el bhas o gliE (g,
A b Al Gl e B 4l (s slaaz gy ons, 5o Lag S ol g 0 oS0l
03 Slos S Slidod ol 3V f e 55 5 OLSLe i S 33,8 o LesTons, 3 Sipedle 6 5SU (6,551 5 g
38 el Cipie 4 5 (Sol mbe glalid sl p 0l (Y 5 Y9)
L:""‘) u.:\ DL J..s‘j;@ PCR LB'.’.SJ 9 U,»LW;- ui_}) K}

.L\I:ba.)wsgﬁas ‘5;491._;4

S 5 SKiS b bl el Cfl"‘ e slse 5 Mgl Sbs, sl

b3l OLes slas 5l adlie ol DS 5 53050 5 Sll Jelge 5 anils 5L 0l 5, F-Y 4 o)
oS Al el ST Kl s s S s 8 OF 5l Jole s 53 s BB sl o Sl g
Olel JWoS' ra gz cnl slrl 53 dileas (S Lo 4 e ) Sl 4 5 e e 1RV By 0 8
Als SOl Al s Sl 0330 6l S LS

References

1. Ranjbar R, Torabi R, Mirzaie A. Molecular typing of Salmonella enteritidis strains isolated in
several laboratory centers in Tehran by ERIC-PCR. Sci J Kurdistan Univ Med Sci. 2013;
18(2): 77-85. [In Persian]

2. Crump JA, Luby SP, Mintz ED. The global burden of typhoid fever. Bull World Health Organ.
2004; 82(5): 346-353.

3. Esmailpour N, Rasoolinejad M, Abdolbaghi MH. Cardiopulmonary manifestations of typhoid
fever: a prospective analysis of 65 cases in Iran. Trop Doct. 2006; 36(2): 118-119.

4. Mitra R, Houshang MAA, Hamid HS, Maryam D, Reza MA, Shima H, Nojomi M. Clinical
features of patients with typhoid fever and drug resistance of the causative isolates in western
Iran. Trop Doct. 2009; 39(4): 223-224.

5. Wain J, Bay PVB, Vinh H, Duong NM, Diep TS, Walsh AL, Parry CM, Hasserjian RP, Ho
VA, Hien TT. Quantitation of bacteria in bone marrow from patients with typhoid fever:
relationship between counts and clinical features. J Clin Microbiol. 2001; 39(4): 1571-1576.

6. Nietfeld J, Tyler D, Harrison L, Cole J, Latimer K, Crowell W. Invasion of enterocytes in
cultured porcine small intestinal mucosal explants by Salmonella choleraesuis. Am J Vet Res.
1992; 53(9): 1493-1499.

£4



Oen 5 ) e e o S 5 V(ST 50 Ba5 4w L O 55 LS i sl @ 5ad 53 D sedles (gl anslie o, IYAY Sle odsl esled (i Jlo das S slos

7. Brumell JH, Marcus SL, Finlay BB. N terminal conservation of putative type III secreted
effectors of Salmonella typhimurium. Mol Microbiol. 2000; 36(3): 773-774.

8. Ranjbar R, Giammanco GM, Aleo A, Plano MRA, Naghoni A, Owlia P, Mammina C.
Characterization of the first extended spectrum lactamase- producing nontyphoidal Sa/monella
strains isolated in Tehran, Iran. Foodborn Pathog Dis. 2010; 7(1): 91-95.

9. Bailey J, Cosby D. Detection of Salmonella from chicken rinses and chicken hot dogs with the
automated BAX PCR system. J Food Prot. 2003; 66(11): 2138-2140.

10. Hong Y, Berrang ME, Liu T, Hofacre CL, Sanchez S, Wang L, Maurer JJ. Rapid detection of
Campylobacter coli, C. jejuni and Salmonella enterica on poultry carcasses by using PCR-
enzyme-linked immunosorbent assay. Appl Environ Microbiol. 2003; 69(6): 3492-3499.

11. Hopkins KL, Lawson AJ, Connell S, Peters TM, de Pinna E. A novel real-time polymerase
chain reaction for identification of Salmonella enterica subspecies enterica. Diagn Micr Infec
Dis. 2011; 70(2): 278-280.

12. Sharifzadeh A, Doosti A, Gaafarian M. The comparison between molecular and
bacteriological detection for identification of abortion agents caused by Brucella and
Salmonella in sheep in Shahrekord town. J Microbial world. 2009; 2(2): 101-104. [In Persian]

13. Web address, Available at: http://www.isiri.org/portal/files/std/1810.PDF

14. Chen S, Wang F, Beaulieu JC, Stein RE, Ge B. Rapid detection of viable salmonellae in
produce by coupling propidium monoazide with loop-mediated isothermal amplification. Appl
Environ Microbiol. 2011; 77(12): 4008-4016.

15. Lim H, Lee KH, Hong CH, Bahk GJ, Choi WS. Comparison of four molecular typing methods
for the differentiation of Salmonella spp. Int J Food Microbiol. 2005; 105(3): 411-418.

16. Malorny B, Tassios PT, Radstrom P, Cook N, Wagner M, Hoorfar J. Standardization of diag-
nostic PCR for the detection of foodborne pathogens.Int J Food Microbiol. 2003; 83(1): 39-48.
17. Mihaiu L, Lapusan A, Tanasuica R, Sobolu R, Mihaiu R, Oniga O, Mihaiu, M. First study of

Salmonella in meat in Romania. J Infect Dev Ctries 2014, 8(1), p:50-58.

18. Prusak Sochaczewski E, Luong J. An improved ELISA method for the detection of Salmonella
typhimurium. J Appl Microbiol. 1989; 66(2): 127-135.

19. Kumar R, Surendran P, Thampuran N. Evaluation of culture, ELISA and PCR assays for the
detection of Salmonella in seafood. Lett Appl Microbial. 2008; 46(2): 221-226.

20. Kumar S, Balakrishna K, Batra H. Enrichment-ELISA for detection of Salmonella typhi from
food and water samples. Biomed Environ Sci. 2008; 21(2): 137-143.

21. Aabo S, Rasmussen O, Roseen L, Serensen P, Olsen J. Salmonella identification by the
polymerase chain reaction. Mol Cell Probs. 1993; 7(3): 171-178.

22. Bailey J. Detection of Sal/monella cells within 24 to 26 hours in poultry samples with the




Oen 5 ) e e o S 5 V(ST 50 Ba5 4w L O 55 LS i sl @ 5ad 53 D sedles (gl anslie o, IYAY Sle odsl esled (i Jlo das S slos

polymerase chain reaction BAX system. J Food Prot. 1998; 61(7): 792-795.

23. Eriksson E, Aspan A. Comparison of culture, ELISA and PCR techniques for salmonella
detection in faecal samples for cattle, pig and poultry. BMC Vet Res. 2007; 3(1): 21.

24. Farzan A, Friendship R, Dewey C. Evaluation of enzyme-linked immunosorbent assay
(ELISA) tests and culture for determining Sal/monella status of a pig herd. Epidemiol Infect.
2007; 135(2): 238-244.

25. Eyigor A, Temelli S, Carli KT. Evaluation of ISO 6579 and FDA-BAM methods to
complement real-time polymerase chain reaction for the detection of Salmonella in naturally
contaminated poultry meat and red meat. Foodborn Pathog Dis. 2010; 7(8): 921-927.

26. Goren E, de Jong WA, Doornenbal P, Koopman JP, Kennis HM. Protection of chicks against
Salmonella infantis infection induced by strict anaerobically cultured intestinal microflora. Vet
Q. 1984; 6(1):22-26.

27. Goren E, de Jong WA, Doornenbal P, Koopman JP, Kennis HM. Protection of chicks against
salmonella infection induced by spray application of intestinal microflora in the hatchery. Vet Q.
1984; 6(2): 73-79.

\A



Journal of Microbial World Origill al
Volume 6, No. 1, April 2013 Article

Comparison of bacterial culture, ELISA and PCR techniques for
detection of salmonella in poultry meat samples collected from Tehran

Mohsen Hosseinpourl, Azar Sabokbar’ , Amir Bakhtiari', Shahnaz Parsa’

' M.Sc., Department of Microbiology, Faculty of Science, Islamic Azad University, Karaj branch, Karaj, Iran.
2 Associated professor, Department of Microbiology, Faculty of Sscience, Islamic Azad University, Karaj branch, Karaj, Iran.
3 Assistant professor, Department of Microbiology, Faculty of science, Islamic Azad University, Karaj Branch, Karaj, Iran.

Abstract

Background and Objectives: Salmonella is one of the most important causative agents of food
poisoning and gastroenteritis in humans. Using the standard culture methods for detection and
isolation of Salmonella and also, the evaluation of bacterial characteristics by biochemical and
serological tests, need to take 4 to 7 days, accuracy and skill of the lab staffs and quality of
cultured media. Current study was carried out to assess PCR method for rapid detection of
Salmonella in poultry meat samples and to compare its quality with two currently available
standard culture and ELISA methods.

Materials and Methods: This cross-sectional study was carried out on 60 samples of poultry meat
collected from food stores of Tehran. The frequency of Salmonella was evaluated by using three
microbiological methods culturing, ELISA (Kit SAL-VIA96; TECRA) and PCR (amplification of
invA4 gene). Also accuracy, sensitivity and specificity of the methods were compared with each other.
Results: In total of samples, the incidence of salmonella were 55%, 47% and 65%, by using culture,
ELISA and PCR methods, respectively. Our findings showed that PCR based detection of salmonella
using invA primers and only with a twenty hour pre-enrichment of samples in BPW is capable
identifying Sa/monella with high sensitivity and specificity (both 100%) in food samples in 24 to 30
hours.

Conclusion: This study showed that PCR method has appropriate efficiency and sensitivity for rapid
screening of Salmonella. Therefore, this technique is recommended to evaluate of Sal/monella in food
samples.
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