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Evaluation of PCR assay to detect stn gene of Salmonella in chicken
meat and lettuce samples

Nattamon Niyomdecha, Seksun Samosornsuk, Nattharee Thanawan, Worada Samosornsuk * .

Abstract

Consumption of Salmonella-contaminated foods causes foodborne illness, which is a major problem
of public health in developed and developing countries. Chicken meat and lettuce have been reported to be
contaminated with this pathogen. Although the culture-based method followed by biochemical confirmation is
a standard method, there are many limitations particularly time-consuming and low sensitivity. In this research,
we used a developed PCR assay from our previous study indicating high sensitivity and specificity to evaluate
the efficacy of Salmonella detection from chicken meats and lettuces based on Salmonella enterotoxin gene
(stn) target. The limits of detection from artificial contamination of chicken meat and lettuce were studied. With
an overnight enrichment step in Buffered Peptone Water (BPW) performed prior to the PCR assay, it could
detect Salmonella, which was 1 CFU/ 25 g chicken meat and 100 CFU/ 50 g lettuce, respectively. Total of
120 food samples including each of chicken meat and lettuce for 60 samples from local markets in Bangkok
and other provinces in central part of Thailand were tested with PCR assay of stn gene and culture methods.
Using the culture method as gold standard, the sensitivity and specificity for detection of Salmonella by the
PCR method were 84.6 and 90.5 % in chicken meat and 69.2 and 97.9 % in lettuce, respectively. Thus, our
developed PCR assay can be applied for rapid Salmonella detection in food samples especially in chicken

meats.

Keywords : Salmonella, PCR, stn, chicken meat, lettuce

Department of Medical Technology, Faculty of Allied Health Sciences,
Thammasat University, Pathumthani province, Thailand

* Corresponding author: (e-mail: sworada@hotmail.com)

J Med Tech Phy Ther e Vol 27 No 2 e May-August 2015 133



YN
Salmonella \Wwrsaungranvesmsiialsa
fAanreluszuumalduesluaunaznuinIszunaluy
naelszimamlan” Fadanansznude LIV
d’ v [ I o =
mzdedldasznalumimuquguaiiluinnuna &
mstsznamsalasiesas 75 veanguiihenanrenu
- 9 da X X oy
inanamMsvlsemusnIniweludleunwiniieda?
a [ d v d 1 é’ o/ Vl IVL vVl 1 (2)
uazndaAnNNgnd 1w 1egns 1 1n lla uasun
FalszmalneiminanuazdioaninvngHan el ivian
é’ 5 I o v
analunazuentszmaiuanuiuninsedaining lae
1 l:' 1 ds’ ld‘ o v 1
WIgeggansaseanitolnnmnelaliunlssina
1= A % (3) o gj é’ Vl ld'
manMlazauriuaium® dauaunnyediialin
¥ ,&’ :5’ 2K g a' o o ,&’
geanannmaduilenyevnuiudidiag wenaniile
dadeng o udrdeanansany Salmonella Ynidouluin
wazualdla® dnmeaveniilufiedraniainusetu
49’ = d' \ a 49/ 4‘ L% o
WounaziaNFdeanomMsAaIde 199AANNNINNN
vilnalugduuudnadasationsulssmunvudaa lag
msnealud a.¢. 2004 NUszmABINgEWLITD S. Newport
Tudeuluinmavensunliiigiheni 350 s1e® 1
A.f. 2012 ansgonidmldizonduminmarenyssquia
NINUNANAVAUNNNAI8ITIUBIINAMIAANTAIN
fuamimsvuidlene Salmonella® nazluaideves
Rodriguez-Lazaro wazaaiz” il a.6. 2014 asiawy
130 Salmonella Juilouagluinmaviendsiesas 50
YoIMIEIMNIMATOY  NTZVIUMTIUMITATINNIBD
Yuidleunaieduommsnifumnasyiuanatiufe ms
INZIBDIINNUMINATDUNNTUAN UAZINIHNADIINT
Id ::dd' v 1 o 2R v é’d =
Hhasnldnannuad 5 ulwennuna Mgl
mananmatiaseedunlslumsitameselagds PCR
MulasuanuaulasasimsanenIdeedianar g
199ndszansanveanatianianulinazaiy
TN 1AZANIIAAAITETIAINMIATIIN TG
pg13n Faansadssgndlilunassmmstuilen
YoIBD UM IMNATLLIUMINANDINT MIFIAAANN
Uaeadsdeuslnauazanmsuniszinavesogau a
Feildaszifulszansamveaunaiia PCR lunsnsia
X o X v,
WIE® Salmonella NnFI9gNMIUsziAnitinlnuay
9 - X 4 :
Anmanenlagasy saldmmsanaiemnamga
. . ) 1 Ao A
(limit of detection) MAMBINIMININasIMsUUoU

MereNUSINauaieny 1agnTIIMIBoNNMBENDMNS
PMIVUAUMNTITHTIRNWIU 120 Mve laglu
msmUn3e1 PCR 158U Salmonella enterotoxin (stn)
3 = d! 4 [ a _Aa d'
Wigwthwnesalslnsmesuazannzmsmiinien
NN aNNgARANNANUITeYeaigHY o
B wazaazs'?

TaauagismsAnm

1. wpafidelflumsanmuasmsinside

ATeildHumsinsanneaznsINms
anutasafomedimn aminedusssumand(lavii
021/2557) Salmonella e OPD-1 Sausnldan
fedensrvvesfaelsanerviassndrans
wannszinesagnmhinldlumsdninisiiasanisiu
L?jauiuél’aasiwaawwwi (artificial contamination of food
samples) Femsimnzizerlasl¥enmsiaoaie blood
agar LLﬁz‘]J'NLWWL%@ﬁQﬂJWQﬁ 35-37°C 1lunm 16-18
Flaa

2. MSINIFONNFIBEOIMNS

muwwm%mﬁamvfa Salmonella NNFIDYN
omnslEismasg® shlaslfiilelatiina 25 ¢ uas
finmaveaSinas 50 g ldasluganarafinunannise
uaziANeNIIMa) Buffered Peptone Water (BPW) ‘ﬁ
31 novobiocin 1l supplement avll 225 ml Avadiy
Lﬂ’%’m BagMixer (Interscience, France) Wunan 2 i
tngiigamgil 37°C iWunm 18 il nntuFamg
L%’e)amummm%q Salmonella-Shigella (SS) (Oxoid)
il 37°C e 18 $1Tue uaz Modified Semi-Solid
Rappaport Vassiliadis (MSRV) agar (Oxoid) ‘ﬁ 42°C
Hunm 18 $lus nasfignivedieismadadl

3. MIENAADUILIINMBEILIMNS

1 ml ¥83 homogenized sample ‘ﬁvlﬁmﬂmia
uadegeImMIfueImImal BPW gaihiniluan
azneufianuiEy 13,000 rpm e 10 it mdam
Tadhunuiia inansazans 1x TE buffer (10 mM Tris,
1mM EDTA, pH 8.0) 133103 200 ul axliluszneu
dufigamgdi 95°C 1hunm 20 wdt leasunanlyus
Wulwhudafufiduna 2 wnil mnduiluil 13,000 rpm
Wunm 10 it gadnladnuivil -20°C

134 MIssmaiansunnduazmeniniinge e U1 27 allufl 2 « wosAIA - RINIAY 2558



4. Ujn3e PCR
£ y do

A5IMITB Salmonella Mylnsimoiname
@oBU stn MAIsVeN alguu Hdonia wazamz™ g
1% forward uag reverse primers nimauthaalelng
MNMAVAI stnF170 5-ATCGCCTCCAGCTGATCC
-3’ e stnRH08 5’- GGTGGTAAGCGAATTGCTCG
-3 muauraavlaglfibnduunuiiededidue nay
ag X .. .
A19U10v01%0 Escherichia coli uazaInannaInlag
15@18u10909 Salmonella eowng STU-2 Tdnandan
=} Qy 1 A g 4 ad
HYU1A 339 bp ATIRNADUBUAIUALOULDNIYIT agarose
gel electrophoresis

5. msdssliuanuansalunsasimise
Salmonella MBNUMFANNFIIDINDMITNA0I Y
7% PCR

é’ 1 o c!' A

ielnuazinmeavennignmadeulagismsimng
womansnasg ™ Miimsduileuvense Salmo-
nella gnldmnsanulususeli

msnassmsduileuFelumedermns

fegnemmgninliluileoudii¥e Salmo-
nella eneving OPD-1 NfSinauansdaniu TaslSuanu
YuueaBe Az 0.5 McFarland 1agiiean1so
avlazduwn (serial ten-fold dilution) aulALSinauves
19 10°10° CFU/ml siuswiulaladiuy nutrient agar
A a o y £ o X
ieduiuanugndewedSnanse Iaudnse 1 ml
naudazanuiduiuadlluvasanaassid 9 ml ves
homogenized sample nlannmsfuaiiolnrisefinma
weunNIIal BPW snatlunanlviidiu

2 .

NN3NTINLBD Salmonella n pre-enrich-
ment sample Uag post-enrichment sample

MIATINTIN pre-enrichment sample ¥
Taoga 1 ml Yoot uudazasadmiUanaRIdULD
elFns19m 31835 PCR uazdmisu post-enrich-
ment sample TUNIMNZHABATIBENT 37°C Wunm

& 1 o v a d X o as

18 #lus AewthllannfdulauazasIvIFea1875
PCR MMsnAdous1auIu 2 a3

6. MSATINNTD Salmonella NAAIBVYN
MITMUNBIAAIA

fMPYNMINIVNG 120 @iogNlsznaude
‘&/ 1 0 o/ ] o o
WoelAdmiu 60 fede wazinMAnaNIIUIU 60

J Med Tech Phy Ther e Vol 27 No 2 e May-August 2015

ERLEAN %alé’mmﬂmmﬂaﬂﬁﬁmmsﬂuﬂqqm‘wumum
uazdaniau o huvamanans laun assyd davis
anys 81med uazuuniys lufeuliquieu w.a. 2557
TasiAusnmnilgamgil 4°C deunsmize Salmonella
$reFsmasmnzide uasii PCR

7. MTUATIZANNEDA

IFrdnmsiensiiumse 2 x 2 oo
eunaildnnds PCR fumsmziFesuihiftmasgm
uaz TnemninesilFindssansnmueanaiia PCR
Ao anull (sensitivity) wazANUNIWNE (specificity)
Tagugaemanuigesilunamsnademsiuseiy
95 % (95% confidence intervals) uazl¥ Kappa index
Wielszifiuanudenadesszrinnansnseludedds
Taon Kappa = 0 = equal to chance, 0 < Kappa =
0.20 = poor agreement; 0.21 < Kappa = 0.40 = fair
agreement; 0.41 < Kappa < 0.60 = moderate agree-
ment; 0.61 < Kappa =< 0.80 = good agreement; 0.81
< Kappa = 0.99 = excellent agreement; Kappa =1 =

perfect agreement '

S
WHan3IANH

1. msissdivanuannsalunmsasanige
Salmonella NFINUMFANNTIVENDIMIIA0INY
7% PCR

NAMINTIINNTD Salmonella #1835 PCR 910
o/ 1 dy 1 o d‘ o b4 ﬁy 4
dregralelnuazinmarenignimldiluieudis
Pnaugenawnude 10°-10° CFU Tagmnamsifioy
NYUNAIZHIN pre-Uag post-enrichment sample ¥09
ielanazinmaven wuhlanuuandanulag post-

. g £ 4 by o

enrichment sample HUEINITDATIIM wonlSmnamla
An1IN pre-enrichment sample 9 pre-enrichment
sample ¥oalolAnazinMareNaINIANTIIAMgan
10° uag 10° CFU mua16iy uay post-enrichment sam

Lv, . vi 4
plevaailolauasfinmarenainsonyaldmgan 10
waz 10° CFU muamauda 3 1

135



7 8 9 10 11

12 13

« 339 bp

8 9 10 11 12 13 14 15

« 339 bp
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RnMareN (b)

a: Lane M, 1.5 Kb+100 bp ladder; lane 1-3, PCR products 310 pre-enrichment chicken samples ﬁ 10%-10°

CFU; lane 4-12, PCR products 910 post-enrichment chicken samples 17; 10%10° CFU; lane 12, negative control

b: Lane M, 1.5 Kb+100 bp ladder; lane 1-5, PCR products 310 pre-enrichment lettuce samples ‘ﬁ 10%-10*

CFU; lane 6-14, PCR products 910 post-enrichment lettuce samples ‘17; 10%10° CFU; lane 15, negative control
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