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Abstract

Background: Salmonellosis is a significant public health concern caused by Salmonella spp.,

commonly found in the environment, water, and food ingredients.
Objectives: To analyze the contamination of Salmonella spp. and Salmonella Enteritidis
in meat samples obtained from supermarkets in Mueang Loei District, Loei Province,

between April and August 2023.

Methods: A random sample of 300 grams of meat was collected from 3 supermarkets,

including pork, chicken, and beef. Samples were collected three times (April, June, and
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August), totaling 27 samples. Analysis included nonselective enrichment, selective
enrichment, and selective plating. Confirmation involved: 1. Conventional method with
Gram's staining, 2. Biochemical tests using triple sugar iron agar (TSI) and motility indole
lysine medium (MIL), and 3. Conventional Polymerase Chain Reaction (cPCR) for genus

and serovar confirmation.

Results: From a total of 27 meat samples, 81 isolates of bacteria suspected to be
Salmonella spp. were identified. Among these, confirmation tests revealed contamination
with Salmonella spp. in 8 isolates (9.88%) of chicken meat samples. Upon further
confirmation at the serovar level, 7 isolates (8.64%) were identified as S. Enteritidis.
The study results indicate that the type of meat significantly affects the contamination

levels of Salmonella spp. and S. Enteritidis, with statistical significance (p < 0.05).

Conclusions: In this study, Salmonella spp. was found from chicken samples and most

of these isolates were confirmed to be S. enteritidis.
Keywords: salmonella spp., S. enteritidis, biochemical test, conventional PCR, raw meat
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NansAn: Mnilednisuau 27 fethe wudefirnninazdiu salimonella spp. 191 81 isolates
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AMyluR@IINEUALIRSLABDLIED LAY
Jminlay meowalanisdialisiuiuiaia
Polymerase Chain Reaction (PCR) Faudu
N139399IATIZRTTAIINTINGT wazaAIY
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WuANULEUN M RUTEUIM 4 °C Uad9

1NAULINTINIATIZRT Salmonella spp.

TuesuftRnisnielu 4-6 dalus
miﬂi'mvml,‘?}la Salmonella spp. 31N
Fregraiiodns

1. MIATITIATIIGU Non selective
pre-enrichment F3i0g13 25 ¢ Taflu tryptic
soy broth (TSB) U311ms 225 ml aglaszau
AEe9197l 10" waziwgmanlmdnfuduy
181 2 ﬂﬂﬂﬂuﬁqmmﬁ 37°C (Juran
24 1’

2. AM13MTIVIATITRTU Selective
enrichment Yideiumsifiusuanly non
selective pre-enrichment U3u105 1 ml
#1889lu1913 5-tetrathionate broth (TTB)
USums 10 ml wazdn 1 ml dreadlue1mns
rappaport-vassiliadis soy broth U313
10 ml ﬁwﬁaﬁqmmﬁ 37°C Juraan 48 Filug

3. N15MTIINATIERIY selective
plating thidferndunou selective enrichment
717U 1 loop full U1 streak asuu selective
agar U Salmonella-Shigella agar Wag
brilliant green bile agar ﬁﬂlﬂﬂm‘ﬁqmwgﬁ
37 °C Hurian 24 Hlus vinsmdenialadl
finninandude salmonella spp. Ineviily
W0 Salmonella spp. UUBIMNSIAB T
Salmonella-Shigella agar aztinlalaiids
fFINAY Lﬁ@x‘ﬁ]’]ﬂﬂ’]’ﬁﬁl,%ﬁ] Salmonella spp.
zanansald thiosulphate Jslinandnduans
sulfite wazufalalasiaudalid Wovhugizen
fuman (ferric) Seviliaamduds Tudude
Salmonella spp. vueTsEsde brilliant

areen bile agar axillAlaildunsseu « Huduadla
desanide salmonella spp. axlsiananseld
dhaauaalpald anduinisiiuielnens
11l streak UUEJ’]W]?L%‘ENL%@ nutrient agar
slant 1un1g stock culture
nsasRtuEuiuNa (confirmation test)

1. M3foudLnsy (Gram’s staining)
L‘ﬁammaaué’mﬁm%mﬂuau%ya MEATNAIUY
wivalas 1-2 ven Beidefidenis smear
atualasudadesiisliliust arndualas
ks linelgy ieidunseiado (ix)
Tidauuuivalan nend crystal violet Trviau
508 smear Wy 1 uit szalasaiingu
nepaEnsazas iodine Uy 1 wdl sealanie
vhndy wans ven 95% ethyl alcohol el
w1 20 Junt vealasdnetindu wazven
safranin Wy 30 3unft vrdlad@aeiinay
wavilWdosnelindesqanssmindidsens
1,000 11

2. ManadpuLieBuiufonaau
193 1A% (Biochemical test)

2.1 MsVAEDURIBEMNSIAITE
Triple sugar iron agar (TSI) Bideumageu
Toeld needle streak asfiRanthvosmaanoms
slant 91NHUTWNSUNg (stab) asgdauans
yesvanne s (butt) Yuitgamail 37 °C
Junan 18-24 alus dunanisiUdsudves
gmsTiuSa slant wazfuaen (butt) Ty
o Salmonella spp. wdanaldsad stant (K),
Butt (A), G (+) wag H2S (+)
2.2 MSVAABUAILEIMSIATE

Motility lysine indole medium (MIL) 1ng
stab Wenmaauadluluemms MIL ﬂuﬁqmwgﬁ
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35 oC Juwian 24-48 Falus antunenans
a¥any Kovac’s reagent aqUURINLN®DINNS
0.2- 0.3 ml LAIFULNANITLAAIIULAIULAS
Tnewde salmonella spp. Inaifiuau eswn
ylanunsaassansdulaa (indole) Mnnsnezilu
tryptophan ¢ levenaisazats Kovac’s
reagent aslUTunasnermsdsliiinianiu
dung LLaz@jmmmmaﬂumim?ﬂ'auﬁsuaﬂL%a
funsnszaneeenainses stab sadudevsdin
Wamnanilulanieaan (flagella) Tnede
Salmonella spp. Tnaduuan
3. N1IATIVABDUNIYIINYLULANG

mewmatin Conventional Polymerase Chain
Reaction

3.1 n15afn DNA 910438
Salmonella spp. Yudefiiiunsmegou
MeTwailun restreak VLB nutrient Uil
gl 37°C Wuan 16-18 Flus lensu
namhdemnarangluindulasndousuns
200 pl uazwanldduilodentusiopios
Vortex mixer antutgeluirdes water
bath figaumgil 95 °C 1uszeziaan 10 wiil
LaTANAZNOUAdAIEIAS0Y Centrifuge
#1337 10,000 ¢ t¥uLaan 2 unil ANENS
avane DNA Tdl3lu microcentrifuge tube
mﬂﬁ?ui’mwﬂ%mmuamamu%qm%aamaaxma
DNA fheneds nanodrop spectrophotometer
uaziiu$nw DNA Tiflgauvndl -20 °C Liltese
nsneaeulutunousely®

3.2 UfA381 PCR m3nTaaLite

tudurdavandialngly Primers AU

sio Inv-A (796 bp) Fsuszneauluse Forward
primers (Inv-AF 5’-CGGTGGTTTTAAGCG
TACTCTT-3’) Waiw Reverse primers (Inv-AR 5’-
CGAATATGCTCC ACAAGGTTA -3")! uay
Primers fiflanusunizsiodiu -1 (316 bp)
Fausenauludie Forward primers (E-1F 5'-
AGTGCCATACTTTTAATGAC-3’) uay Reverse
primers (E-1R 5’- ACTATGTCGATACGGTGG G -3”)
Tngsmnzaode Salmonella Enteritidis®
Mntwannaildannsin PCR udnset
AewwAlla agarose gel electrophoresis 1ay
Tdnszualnding 90 v idunan 70 wift way
ATIVADUIUIAVDINANAR PCR A elALLas
ultraviolet lngifguiuv1nAYad DNA 11msgu
(standard DNA ladder marker)
NSIATITINE
ThnamsamTinyidonnieds
UNUSHUIBUINULNATFILYRIUTENANTEN TN
A15170EY (atfufl 416) Feponanuauly
wszsUnyaiRienns w.a. 2522 3e3 Mviun
ANV EIATEIU Vdninaeiieuly was
A5N191UNITATIINATIZN VDIDINNITAU
QduvEsivhliAnlan lnendnsasianidedn
wtfu uazuguds tntdn 25 ¢ 9wdemsan
liiwuie Salmonella spp.®
Tunseflusddeluadsilldndn
NTIATIERNaN @D Aie AT eiNaTD4
mdelngldadfidmssauniiiomeaiaud
$oray Anady drudeauunasgu way Chi
square Test TutsAnnudesiuiifosay 95

(95% confidence intervals)
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IINNANTTILATIETNAUATNN
@AM mesogailederisiuuiaun
27 $oghe Mnlednina 3 wdaldun L‘ﬁamﬂ
deld wanileth Tneannantsinuiluduneu
selective diagnostic isolation UU81%19
Brilliant green bile agar way Salmonella-
Shigella agar lgvnsdmdentaladifinnii
auifude Salmonella spp. Fetnsay 3
isolates 910 27 fog1e TSI LA

81 isolates ka¥UNINYININNTHTIVFDUAN WL

AugIUINeIIE Gram’s staining N5NAAOU
N9TALIAIE Triple sugar iron test WagnN1s
Nadau Motility indole lysine test WUL%EJV]I
annanduide salmonella spp. MUIU
Wamum 22 isolates udr3uhlunsraaounma
Tlnanasnewmaia PCR uiledudilusduria
Wa¥ Serovar wansAne wulde Salmonella spp.
$71u3u 8 isolates (Fovay 9.88) Ham13197 1
wazlusnuiinudude s. Enteritidis S1uau

7 isolates ($oway 8.64) FI9n5199 2

A15197 1 USunaudie Salmonella spp. inuludiegnailodniainnisnnainsgimenadia PCR

SuIUvaLFIREeTI AU AU
Feassnaudn  iednd Tuusiazads Salmonella spp. 37U A1UYN
1 2 3 (isolates) (isolates) (%)
ony 0 0 0 0
1 el 0 0 0 0 0/27* 0
ot 0 0 0 0
vy 0 0 0 0
2 ol 2 0 3 5 5/27% 18.52
ot 0 0 0 0
ilony 0 0 0 0
3 el 0 1 2 3 3/27* 11.11
ot 0 0 0 0
394 8/81* 9.88

= o & 4 o ' o ' & o &
NNYLNA: * N8 99UIUTBNRENANFIBET I UNSINULAAZATY Laza1aITudie Salmonella spp.
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A15199 2 USunaudie Salmonella Enteritidis Anulusiag1991nn15n5197 A 1veemALa PCR

Fuuvesiiageiiviv J1UU
Feasandudn iidedng Tuusiazae S. Enteritidis EietY AIUYN
1 2 3 (isolates) (isolates) (%)
ony 0 0 0 0
1 ol 0 0 0 0 0/27* 0
ot 0 0 0 0
ilovy 0 0 0 0
2 el 2 0 2 4 a/27* 14.81
o 0 0 0 0
ilowy 0 0 0 0
3 ol 0 1 2 3 3/27% 11.11
ot 0 0 0 0
523 7/81* 8.64

= o & A o < ' < =}
Wll'lﬁllﬂﬂﬂ: * ‘Vill']Uﬂﬂﬁ]’]u'JuL"UaWLLEIﬂ"ﬂ’]ﬂ(ﬂ’l@ﬁl']ﬂuﬂ’]imuLLﬂaZﬂiQ kazAINILUULTe Salmonella spp.

dwsumsiiaseideyaniuai
Fanssaitemananud fovay Auade uay
drudosiuuninggiu wazadAdeeyunu
felfReudioumiadsveade Salmonella spp.
way Salmonella Enteritidis ¥033HnfI9E14
(ilewy 1flold waziileth) sassndudn
W 3 wids uazsEULIUTLRUMIDENS 3 e
Faluduvesadaildlunisnageuie
Chisquare Test dlevinsnaaeuauuaneg

[ & v

SEMINIVUAVOIUBANT 19@TITNEAUAN

W 3 U uavsoURUTLiufegns nude
Salmonella spp. W Salmonella Enteritidis
fnuludlony old wandot femaunnssiy
agnalifuddymneada damsedl 3
WANINSATIZHaa T U081
F9ATTWAURITS 3 Wt wazgaa LAy
fhethan 3 ads (e fguigu wasdwnay)

wunlifianuuanansiusgslitudfgynia
a0f F99N9199 4 Way 5

A1319% 3 NsiUSeUgUEe Salmonella spp. Wag Salmonella Enteritidis 91nA70814

Wadnine 3 viia

Salmonella spp.

Salmonella Enteritidis

ZeCLgl U isolates AUYN (%) X2 P-Value 913U isolates AUYN (%) Y2 P-Value
vaaay fvngau

uﬁawg 27 0 17.753 < 0.001 27 0 15324 < 0.001

Lﬁlﬂlﬁ 27 29.629 27 25.925

\ila 27 0 27 0
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A1919% 4 NMSeuiBuRe Salmonella spp. way Salmonella Enteritidis 99nA9@TIWAUAT

4 3 LY
Y “ Salmonella spp. Salmonella Enteritidis
RWEATINAUAT  — .
AU isolates AUYN (%) e P-Value AU isolates AUYN (%) x> P-Value
fivaaeu fivaaeu
1 27 0 5271  0.075 27 0 4.066 0.131
2 27 18.518 27 14.814
3 27 11.111 27 11.111

M1999 5 NsSEuinuLe Salmonella spp. ey Salmonella Enteritidis Tul@isauthou

Afudeguilodnd

Salmonella spp.

Salmonella Enteritidis

\iou 917U isolates AN (%) Y2 P-Value 411U isolates AUYN (%) Y2 P-Value
finmgau megoU
[SCRIIL] 27 7.407 3.606 0.165 27 7.407 2.189 0.335
quieu 27 3.703 27 3.703
N 27 18.518 27 14.814

UYL * fio p-value < 0.05

aAUTIENa

mnmamaﬁmmzﬁ%@ Salmonella
spp. MNBgveiedn i 3 ¥ila laun
Lﬁamu dold wazideth Anwdeds Con-
ventional method 3sUsznaulusens Non-
selective pre-enrichment TagnnsimnzLaes
L%aiu Trypticase soya broth (TSB) uaiun
Selective enrichment Tue11s Tetrathionate
broth (TT) way Rappaport vassiliadis soya
broth (RVS) ﬁ]’mﬁ?uﬁ’ﬂﬂ Selective diagnosis
isolation Yu®113 Salmonella-Shigella agar
(SS) wag Brilliant green agar (BGA) Feanusn
Fauenideladsiuiu 81 isolates udI3IM59
é’ﬂwmzmaé’m@uﬁmwaqL%@Iﬂsﬁ'% Gram’s
staining Lagnadaaun1s Metabolize @13
Wiomssiinveadevionisnagoumstaail

oun Triple sugar iron (TSI) test wag Motility
indole lysine (MIL) test iiiaiunmsAnuenie
Wesmunarninazidudie Salmonella spp.
1aanu7u 22 isolates wazinUINSIAEABULND
Buduiamenaiin Conventional Polymerase
Chain Reaction @431nN15NA@UNILEILT
a4 vyl & X
gudulainduie Salmonella spp. 91nn1%
NF9TY Invasion protein A %30 Inv-Al"
PIUN1EAU Primer Inv-A forward wag Inv-A
= & o . = o
reverse YINUIBI1UIU 8 isolates Lilavll
AAT1ERUTEAUTLSINS IRenTIIASITITTY
Insertion elelment %58 /E-1 NINNILAU
Primer IE-1 forward wag IE-1 reverse WULY8
S. Enteritidis 97143 7 isolates I@EJVJH isolate
=, & A P o | & I = o v
Wueanwenlnainsisgaiialn 399inlA
fgrailalnfinuilde Salmonella spp. Way

21561591150a%81 UN 32 aUUll 1: uns1AY — LUW18Y 2568 41



S. Enteritidis TiN1u1105g11999U52N4
n3ENIE5IIUGY @TUT 416) Arfvualsk
MIms AT ERiet L iodn futidu/utud
i 25¢ Feshinude Salmonella spp.
Fslruazndndneinnlidelduingiundny
annsewulde S. Enteritidis annfiaeitalan
Ine S. Enteritidis 1ungu Non-typhoidal
Salmonella Fuiudetilsidenloafuazanunse
Ufusnnalaadldd waydauantandu
Zoonosis Lieannanunsoiingsmednilaei
019liuAns01n13 Wlouyuithdniivdniuan
U3lnA Saflaudssfiasinlsn Salmonellosis'®
Tnemnldsuidousunaniies 10°-10° wad
fleaiiinlsa Salmonellosis 1#° agalsiniu
wishegadelrlunsAnumadadaznunis
Yuleuvesiade salmonella Spp. Way
S. Enteritidis wsiguslananunsnanaides
Tunsiiinlsm Salmonellosis 1a tnen1susean
fenufeu 64°C Wunan 1 wit Tl iean
Vinandeuazanlenalunsiinlsagingnn’

nansanuilundiienaiivanetade
fidsmasielonalunsnunisdudouveaie
Salmonella spp. Wae S. Enteritidis Iuﬁ:ﬁmyj
deld waniiloh Wneddeneaoumaadinnuiy
HAuLANF9AUDENHTEE1AYNINEDH
Fam151991 3 leAATIZYANLLANGNYeS
nsifuSneiedniuiazUssinnasnudn
shsassnaudndnasfuinuiielilugamgd
figenin ilony uaniilet dlaerluiield
92YNINTIMUIBUUDINANUEATINIAIILEU
uigamaTisenanenalaligamgiifisannme
frzvzaeviodudinsfiusuiuweadels
Tnemsdnwadsiiaznushedaiioln fithi

waztdonUzUuinie Tuvaeiilenyudas g

SmthguuanamuaarinaNuduguReiv
el uiannnisdane luvaeidndunis
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