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Comparison of Conventional Culture Method, Enzyme Immune Method,
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ABSTRACT - The purpose of this study was to compare the conventional culture method, enzyme immune
method and the PCR method using species-specific primer in the analysis on the Sal/monella spp. found in domesti-
cally distributed pet foods. For the study, Salmonella spp. were detected from 175 samples. From the conventional
culture method and the PCR method, two samples (jerky and corn gluten) were determined as positive. Also, from the
enzyme immune method, one sample (corn gluten) was test-positive. The study revealed that application of the PCR method
with species-specific primer allows better distinguishment between the species of the strain collected from the samples than the

conventional culture method and/or the enzyme immune method.
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Materials and Methods

YunE W EEFE

2 Ao AR W EECN, 2Y%o)) AlEE fE
A AFRRE 934, AFE 8278) 1758 %*4*8}914. A
NE F N5 E 7N 52%8(29.7%), 12%0] 3
HE 938 (53.1%).2 o]FoiA

KT d T Escherichia coli NCTC 12923 (Bioball,
BioMerieux, Marcy-I’Etoile, France), Listeria monocytogenes
NCTC 11994 (Bioball, BioMerieux, France), Staphylococcus
aureus NCTC 10788  (BioMerieux, France), S
typhimurium ATCC 14028 (MBL, University Boulevard
Manassas, VA, 20110, USA) % -80°C W& LA cryo
bead (Microbank, Prolab Diagnostic, Richmond Hill,
Canada)®] H &= o] A= E coli ATCC 8739, E. coli
O157:H7 ATCC 43844, S. abaetetuba NCTC 8244, S.
enterica serova Typhimurium ATCC

enterica subsp.

13311, S. enterica subsp. enterica serova Enteritidis ATCC
13076, S. senfienberg KVCC 0590 #+5& 3ll-5A7]1L,
nutrient agar (NA; Merck, Darmstadt, Germany)°l] 4=
Zate] 37°ColA 24A17F wFsted Aol ARE-siTh
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A5 DNA 5% DNeasy Blood & Tissue Kit
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PCRY | AH-H Ea}o]”ﬁ‘:‘ Kim &' A343E
#3138+ Salmonella sp. 2 serogroup A, B, Cl1, C2 5-9]
Zglo|H S Zhzt A A S tH(Table 1). ol Salmonella sp.
5o] FHAEE invA, S Dublin 5°] §XA2= vagC,
S. Enteritidis £°] FAAZE spvAS ARt
Samonella sp. A, D group 5°| FHAZE rfbS,
rfb] (B1) % rfb]
rfbME

=H](Daejeon, Korea)

Samonella spp. B group 5°] FHAZ=
(B2), Samonella spp. Cl1 group 5°| FHAZE=
ARE-SFATE. ZH2te] Zetolu= (F)Al
o F& A&sted ARE-sATH
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Table 1. Species-specific primers designed for detection of Salmonella spp.

Strain Target gene Sequence (5 to '3) Amplicon size (bp)
. F: GCGCGAACGACGAAGCGT
Salmonella genus inv4 R: CGGGTCATCCCCACCGAA 151
Salmonella enteritidis spvA F: GCAGACATTATCAGTCTTCAGG 351
R: TCAGGTTCGTGCCATTGTCAA
Salmonella dublin vagC ilggg ggégfﬁg?ggﬁgggég 108
F: TCACGACTTACATCCTAC
Salmonella group A, D rfbS R: CTGCTATATCAGCACAAC 721
F: GCGATGACCTTTTTGAAAG
— 5 /o] (B1) R: TAACCGTTTCAGTAGTTC 903
almonella grou
group r/bJ (B2) F: AGAATATGTAATTGTCAG 882
R: TAACCGTTTCAGTAGTTC
F: CAGGAAAATGATTACACCAAT
Salmonella group C1 oM R: TAATTACGACCATACTTATCTG 1,422
F: ATGCTTGATGTGAATAAG
Salmonella group C2 rfbJ (C2) R: CTAATCGAGTCAAGAAAG 820
PCR £4] o B 2RUE B A8t Sefolse) B
iy 2 g2 Re o8l Samonella spp.E FEUES =93} 1 ulL o-cyano-4-hydroxycinn amic acid

S8kt PCR E€42 PCR FH 7 #+& &
Zglo|ME 7}z} A xdke] A28l THTable 1). 4]
DNA, 5X Tag-PCR Mix (GenoTech, Daejeon, Korea),
Zglolw @ DWE F 20puL 7} HEE WHSES E3s)
o] A3} th MiniAmp Thermal Cycler (ThermoFisher,
Waltham, MA, USA)E AR&-3te] 94°CollA] 55 RESAIZ]
T 94°ColA] 40%, 55°COllA] 40%, 72°C < 132 F 35
cyclesS WHSAJZATH

AE #5of sl PCR #4118 A3t D group o+
o]

i O ot

PCR HFgo] B4 SEAE 3 uLE 1.5% o7tz 2 A9
welle]l F3le] 200V Aoz H7|gsste] SEAE
of % % A7E BRI
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A% PCR F34H=9] 97]141€ < National Center for
Biotechnology Information®] Basic Local Alignment Search Tool
(http://www.ncbi.nlm.nih.gov/blast/yS A3t} 7328817 T

MALDI-TOF 0]8¢t 2ajs
)AL TSA wiR| o] &7 37°ColA] 24A7F vl 3}

solution (CHCA matrix, BioMerieux)g Z7}5}3 4204
7Az3IAh 7132 A7 Sfol=E At 719] VITEK*MS
(BioMeriux, France)& ©]-83}] A4S AAeAt. 29
EY B2 93] VITEK®™MS IVD system v2.02 A-8-3}
RAL A A AxATE AlFet grelHel] v2.03% H
W3 A EHS WAF(E coli, ATCC 8739y A&
sl A A S AT VITEK®MS 4 A3 3k
o] 90% ool A FEE HIE 45 Fad 2432
AHE-3HA T

Results and Discussion

FoligEo] et 24

Sl 23 Salmonella spp. A& AIE Table 2
of Jepligicth Wi 5E Al 5 Axdel B4 Ax A
81 EF SAS=Z Salmonella spp7t HEZA &3

A5 94 T 68 NEEE 1F, 48 91 13, &
T 259 14, A 13, i 33)el A AEugA]
o= Yeoy, oiEF2Y Y erid 2 A
set #AAR Sx, TP, Ser2FE AR 24
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== Citrobacter, KlebsiellaZ HZF R1E oW ol
T AgujR|olAM YEE YeERRITE Bang 599
Toll A Sl F(n=50)°A] real-time PCR3} Z-ul
218t Salmonella Typhimurium % ZAZ}o)A] real-time
PCR A3} 324, Saufdiol o3 &4 A3} 2859 Al
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Table 2. Comparision of culture method, enzyme immuno assay, and PCR for the detection of Salmonella spp.

Postive sample/tested sample

Culture method

Enzyme immuno assay

PCR

Result Identification Result

Identification

Result Identification

Sample 2/175 Salmonella spp. 1/175

Salmonella spp.

Salmonella Enteritidis
2/175
Salmonella Schwarzengrund

HAHAIH Ko 29t 2
A AMEE AR T S-SR, uiTd Als 27
oA g o g EFITHTable 3). E4AHAE2 B4 4

offt
=0{£
BN
o\
o
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b
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-1 7o ] T o % o]‘g‘
3 AAE 238y AHE Salmonella spp. A= =7}

T Salmonella spp. F=7F 2.2x10*7.7x10° CFU/mL "7t
o2 HAE olste] FEoE FAAUIE B o]
BVs® AR BT Hyeon 5991 ATIA w4
M3 A% AAIIES ol stel B ¥z el

2= 202 Birgh vh k. B3 De Medici 579 <
TFAX= 7HEH Salmonella spp. & 10 CFU/25 g9
TOE FJEFS T A A& AAPIES] HI3E v
gt A A8 Aol e TS WA ot C freundii
7b EE FER EAEE AEAA BF S Y
o SRS, %, S50 WA S A& AAPIE
£ 0|83} Salmonella spp.5 AZE3H AT 3|
o] AL THEFAHEAA A mE o)A A
0|7} glo] Y3 AEFES UERTh Iyt o= ujA|
2 48 AR EE R S, A Y 55

W MlAEHe] A s SIS AXHEA A

of FFg mzith E4aWY7|H-S & IA S
St ASHORE TE AMlde] 93-S 9 on #47]
o] WA (6-79)el M3l 3YE TFHE= o] Urh
AFAME= 75 ALE 5 Salmonella spp. A& WF
HEA 1758 F 27, SAHA7HAA 15 9] 5
ot ©eALE]] SeaIFFRle ANt = 7EA] AEHY
Al FdEA AEHAL, SEoA= A A
Salmonella spp.”} A& A Th.

S S S w2 AW EAlske dolle
AMAES HE IRIT T U= WHolH, a4H9Y 5
o] AEAEWHS A AR FANAE HE A8

EE A&sH AHE 5 U= presumptive screening
AL Aoz FAukET)

b
=
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&
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o
M2 R R o O e >

Salmonella spp.®] AE435 Hlwgt Az ASW A+ S B B 7H o3l Salmonella spp. &
o] Salmonella spp.2] 43S JAst] AEH TS Shlel F= 2 Salmonella spp. a2 S Enteritidis
Table 3. Species identification based on PCR using target gene
Target gene
Sample Source A vagC SpvA bS (rlgbl J) (r]g; J) bM (rég J) Serogroup

S. Enteritidis ATCC 13076 (0] X (0] (0] X X X X D
S. Typhimurium ATCC 14028 (0] X X X (0] X X X B
S. Typhimurium ATCC 13311 (¢ X X X (¢} X X X B
A Beef jerky (0] X (0] (0] X X X X D
B Corn gluten O X X X (¢ X X X B




ATCC 13076, S. Typhimurium ATCC 14028, S.
Typhimurium ATCC 133112 AR-3te] 5o] FHAE o]
&3 PCR W& A&s) weld79 585 AAskith
AAE primers Salmonella spp.2] & T8 lslr] 9
3ty Salmonella A, B, C, D 2152 £9| primerg A&
3 TH(Table 3). =+ S. Enteritidiss D groupo 2 &
FE= #5F°]1 PCR ¥4 A3} invA target gene®]<]
Salmonella A, D group2| target geneq] rfbS L S
Enteritidis2] target gene®l spvA gene2] W&ol EIE|%)
O}, S dublin®] target geneQl vagC, Salmonella B group
9] target gene$! rfbJ (B1, B2), Salmonella C group9]
target gene$l rfbM (Cl), rfb] (C2) o] Ve &
Skth. S, Typhimurium- invA target gene ©]¥] rfb] (B1)
geneRt W&ol 1oy Salmonella B groupdS 2313}
Ak BAARE 5 S3EA invA, spvA, rfbS geneo] wF
o A7IME 4 A3} S Enteritidis® LEFSES
™ Salmonella D groupS-Z ERIE AT} o] e A= 9
AdFe] A AgolX Salmonella D groupl 2 Q1
H vkl Fd3 2A4E e S5 279 AR
oA invA, rfb] (B1) geneo] Y= oW HA7IME &4
A3} S, Schwarzengrund &2 WENY} Salmonella B group
o7 FoFe). B AFoNE Salmonella D group 7
=S 98t Al X FHEAIH oﬂ/\ﬂ AR EHE ZH4IAL =
3 HiAH, G271 93 AEW o] 2o target gene
< ol&3F PCRYUR S A&t #iAY 3 PCR 4
A §x 9 S55FFH A RoA T3 Salmonella
7 AZEASL, PCREY H8Al Salmonella D group
Hol 7hs3ith 71 5Y oY 28 == wiAEel H]E)

PCR W2 #4344 ¥ DNA 5= ¥ v‘i‘—d% R
EA717b0] 2.3 2 TEE, G ERIA ARFGER) 2
Lol ofgk YA S HS wFS % HZE gl
£ sfofsitt. ZIFALZA] SN AR S Salmonella D
group 29 o5 1S Sl 71 HAE W ol9] target
geneS ©| 83 PCRYHE B WHor 34 A&
£ 21&3] miAg = dom MAA] AbERkd #E ¢
do= &g 7hs ¥ ZoR HukEh
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