J East Asan Soc Dietary Life
19(2): 295~300 (2009)

PCRS 0|23}

1 6_}_1—]7_

h o g5

4
i
Y
dg
e
£

=
K3

=5 W Salmonella sp.

295

Sl Salmonella Typhimurium 22| &

=2 3
2les -
SRS, PSS EANGTAE

Selective Detection of Salmonella sp. and Salmonella Typhimurium in Meat by
Polymerase Chain Reaction

Jong-Won Joo™,

Kyung-Pyo Hong® Yong-Hui Kim” and Sang-Buem Cho’

'Dept. of Companion Animal and Animal Resources Science, Joongbu University, Chungnam 312-702, Korea
*Dept. of Hotel and Foodservice Industry, Joongbu University, Chungnam 312-702, Korea
3Animal Resources Research Center, Konkuk University, Seoul 143-701, Korea

Abstract

The specificity and sensitivity of oligonucleotide primers were examined for the rapid detection of Salmonella in meat
samples. The oligonucleotide primers used in this study were designed with the modification of mdh and invA sequence
in the chromosome of Salmonella Typhimurium. Through the subsequent analysis of the specificity and sensitivity of the
primers, two types of oligonucleotide primers, SLM1 and SLT4 were selected for the detection of Salmonella genus specific
and S Typhimurium species specific, respectively. The lowest detection limit of each primer was represented as 1 cell
per reaction when reacted with a prepared DNA solution. The detection efficiency of the two primers was analysed with
beef and pork samples intentionally contaminated with a mixture of Salmonella culture, and three preparation methods
-, namely direct reaction after extraction, enrichment after extraction, and DNA extraction after enrichment for PCR

reaction, - were also compared. No differences were found in the results according to meat sources and preparation
methods.
Key words : Salmonella sp. Salmonella Typhimurium, rapid detection, meat food, polymerase chain reaction.
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W7es 9 AW FEE(10'~10° CFUmL) &
B} e 10°~10" CFU/ML 2 "ol=|& ©do] AUTHON et
al 1996, Lee et al 2000).

PCR A& PCRE S33}o] 8913 4= gl x| %
27} D83 o] 9lov}, Wst W= g AR
ol B eite] &gt 54 A7) MES ol E o] 83t

= ) 3t N F gAY SF 7
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o] #2o] 7}53ltHdung HK 2001). %3} PCR Xehy o] 4
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1. Microorganisms ! HiQF =74

Aol A8 ARl 3552 CCARM(Culture Co-
Ilection of Antimicrobial Resistance Microbes, $h=) 2 2 F-E
Fofuketon, Z+7t Salmonella Typhimurium(CCARM8153,
8107, 8100) S. ardwick(CCARMS8110, 8109, 8106), S enteriti
(CCARMS050, 8047, 8042), S risen(CCARM8036, 8034), 1
2)31 S derby(CCARM8026, 8025) & 283ttt =t
ol o] EolA A A-8H FFEZ = Campylobacter je-
juni CCARM131573} C. coli CCARM 13078 #F3 A-8-3}
3L, Escherichia coli K12 AW & stATA( 7)ol Al
Rkt ZF #FE2] v 9kS nutrient media(Oxoid, 3)2
o] 88t 36Tl 24A17F B v g3t Fof) ARE-SFAATE b
2t O AH AlEE A5 S i NaCl &
N(0.8%) 0. & 3|Asle] A7)t A IL7]o] 10° cfulg 5
o] H=E EFstAch

2. Genomic DNAS| ==

20717t FRF wi e ZAHzbe] = wikols ¥4)Eel(13,000
rpm - 10 min)&te] Al 355 o] Eit SHFTE 2~33]
A2 T ARSIt E=RjE AT FAE 1
(2% CTAB, 2% PVP4000, 1.4 M NaCl, 20 mM EDTA(pH 8.0),
100 mM Tris-HCI(pH 8.0), 2% 2-mercaptoethanol)ol] 31E}3k
3, 4] 1 mLe] 6 M guanidine HCI-S- F7}she] 183 745}
Al W & 2 mL9] chloroforms X 7}ake] 738bA wwksk

th. o] FFHE A3}, isopropanol 2 mLE 7}
Zof] ZFabA wRkekea, 13,000 rpmol| A} 587 9412

sokAlo} S @i

3ot AAR pelets 271 70% ethanol S ©]-&3ke] Al
gt Fof] Aol Azt Gl E FUAIAL, THA] 1 mL
o] TE-buffer(pH 8.0) &Aoo o AFol| AME-SIATE

3. Oligonucleotide Primer2| X|=f

drdete] HES flste] AR Zeto]= Sdmonella
Typhimuriume] invA 34412} moh F3AAE 2238l Ge
notech AKKorea)oll ojete] FHdstAom, AHgE ZH2te
zglolH 59 A7|MLES Table 13 2t}

4, PCR =A

20 pL WSS V1S 2 04 pME] Zeto]r e} 200 £M 2]
dNTP Egli(Larovart, =), PCR buffer(20 mM Tris-HCI
(pH 8.4), 50 mM KCl), 1.5 mM MgCl,, 0.5 U Tag DNA po-
lymerase, 5 L2 sample DNA 3-& 2 pL 9] Al dEdS
template® H7}8Ath PCR 7L 94°Coll 4 587F prein-
cubation FA-E AZX Foll, 40 cycleZ 94T 30%, 50C
oA 30%, 72CellA] 30%3F ¥HEAIZ] -, 72TCol|A 10%7F
find extensionAl7]3 WHE-S FZASIF oW, A HHL
T1 Therma Cycler(Biometra, USA)S ©]-8-3}] =33} th

Table 1. Nucleotide sequences of Salmonella sp. and Sal-
monella Typhimurium specific primers based on invA and
mdh genes

. Amplicon
Primer uence (5' to 3 .
Seq ( ) sze(bp)
Salmonella genus specific
SLM1-For CTG CGC GCG AAC GGC GAA GCG TAC
386

SLMI-Rev GAA TCC CGG CAG AGT TCC CAT TGA AAT GG

SLM2-For CTC ACC AGG GAG TTA CAA CAT GG
SLM2-Rev AGC TCA GAC CAA AAG TGA CCA TC 284
SLM3-For CGC TCT TTC GTC TGG CAT TAT C

SLM3-Rev CCG CAA ATA AAG TTC ACA AAG 408
S Typhimurium specific

SLT1-For GTC AGC AGT GTA TGG AGC GA

SLT1-Rev AGT AGC GCC AGG ACT CGT TA s
SLT2-For ACA GTG CTC GTT TAC GAC CTG AAT
SLT2-Rev AGA CGA CTG GTA CTG ATC GAT AAT 224
SLT3-For GGT CCA GCT CTG TCG CC

SLT3-Rev CCG GGC AGA TGA TAC CC w
SLT4-For AGC TGC CAA CGA AAG TTG AAG TGC CGG TG
SLT4-Rev AGG CGC ATT CCA CCA CGC CCT TCT CGC 2o
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5. Agarose Gel Electrophoresis

10 ¢L 9] PCR product ethidium bromide(5 1g/mL)7} X
3tel 1.5% agarose gellol] loadingdt & 71952 AA)51]
o] A< thA] UV transilluminatorell 4] band patterns- 413}
Ak Amde} Fof tiste] So]Fo]al § Typhimurium <
o that] Eo]AQl xzetolwE Mbstr] 9]ste] PCR 34
< 33t Z4zhe] MlEe] digh amplification efficiency S
=39tk 7= DNAS AAI8HA] &l bacteria suspen-
song A ARSI eH, 1 xL B 100 cel o) X382
UEF st W5 ZIPAI AT

6. Z2to|o{e| BIZe Eot

S Typhimurium(CCARM 8153)2 7}7} 2 L 2 10°, 10%,
107, 10° CFU7} S =2 343} 3o Z}zbe] Zatolwo] o3k
N73E A AR
7. 24 MEZFE Bacteria == 2 DNA M=
Z}7} 100 CFU/mL 9] A xde} dgdo] S9td 4ar7)s}
1 gS 50 mL SF5el ¥ 2200 rpm,

Foted AlEY Aar)et #HATE AA
S 7% 50 mLe] AlHg 84S o]Fo] APS 9
Hslgch FulE AR AlE 50mL T 25 mL =
R Terqg FolA @3 AR PCR 7oz Ardets
dlol] A-8-3}% 2 ™ (before enrichment), W <] 25
mL= T34 S H8E 7% 3ol PCR 7[Ho2 AF
3191 2. H(after enrichment), ©] & IH-= 3
3132 (bacterial suspension), Y A= geno-
mic DNAZ 323} 59 PCR 7112 283} THDNA so-
Iut|on). zkzy *LL«] Mg F8l gL v Ak £
H AA AR 50mL F 25 mLE I4EYE F A5de Y
211, D (pellet)S STE(100 MM H3HIEH, 50 mM Tris-
HCI(pH 7.0), 1 mM EDTA(pH 8.0))°ll &&3}ar, thA] Q4]
1-;__11]—3]_ Kol 017-].2. 2 mL %_ﬁ_:}:oﬂ L-;o] ?‘s xl;g PCR & HH
(direct PCR analysis)oll o] &3ttt A9 AZ 5 UHXA
25 mL+ BPW(buffered peptone water, 1% peptone, 0.5%
NaCl, 0.35% disodium phosphate, 0.15% mono-potassium
phosphate, pH 7.2) 225 mLell 7}3taL 36 CllA 4413t &
QF X8 v Fstint v o] SR E SOl Zhz}t 124 EEst
of AR F 3 BEL 1 mLe FF5F o 23 PCR
24& *.:_1/\] 319, UM A] 12 F5-& 99 5Y3 genomic
NA F= FHE AAA ALE3I9T FZFFH 02 agarose
geloll Al 4ozl PCR product bandE2] =& #ATst] A
Z =2 72} poor(+), medium(++) 18] 3L good(+++). 02
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1. Azl H4ES 9|5t Broad Spectrum Primer SLM
1} Salmonella Typhimurium Specific Primer SLTS| Mgt
FEZQ Arde}l AE pimers AEsly] 915k 247t
o] oligonuclectide primerell ™)t amplification efficiency S
Ao Amdetel it 18] 3 Campylobacter ol
gk SLM1 primere] && 24 Z¥+= Fg. 104 Ee A
2ot ot TS teksh B Al thete] PCRE
Fepg Ay, At 01751% TS Uehl= A=
UElstt). Primer SLM32] 7 M1ET= Sol]ido] vt
et Canpylobacter«] FolAe vhedo] gl REH
ttol A whg-o] Yelkom, T3}, Salmonela Typhimurium
Y= whgo] JeERA & }E}(Hg. 2). ©] £] primer SLM22]
739 WhgAdo] wig- wia, Soldo] vreh A 3ttH(data not
shown). Primer SLT12] 73-9-, 73} Campylobacter 9| A=
Hk-g-o] YElR] 949ko ], Salmonela Typhimurium#E gt o}
Yzt ohekst drde} d353 gt 8 o] UelstthFig. 3). 1
2L} SLT4 primere] 49 o2 B oflzt & F
o Ardg gFEAE BHSE) ] 231 S Typhimuriumell
ul Eo]z o 2 VEPGTHFg. 4). ©]2 primer SLT29} SLT3

Ladder 1 2 3 4 5 6 7 8 9

Fig. 1. Primer specificity of SLM1 in each bacterid species
mixtures.
Lane 1, Escherichia coli; Lane 2, SAlmonella spp.; Lane 3, S
ardwick CCARM 8110; Lane 4, S derby CCARM 8026; Lane 5,
S enteritiis CCARM 8050; Lane 6, S rissen CCARMS8036; Lane
7, S Typhimurium CCARM 8100; Lane 8, Campylobacter coli
CCARM 13157; Lane 9, C. jguni CCARM 13078.

Ladder 1 2 3 4 5 6 7 8 9

Fig. 2. Primer specificity of SLM3 in each bacterid species
mixtures.
Lane 1, Escherichia coli; Lane 2, Salmonella spp. ; Lane 3, S
ardwick CCARM 8110, Lane 4, S derby CCARM 8026; Lane 5,
S enteritiis CCARM 8050; Lane 6, S rissen CCARM 8036; Lane
7, S Typhimurium CCARM 8100; Lane 8, Campylobacter coli
CCARM 13157; Lane 9, C. jguni CCARM 13078.



Fig. 3. Primer specificity of SLT1 in each bacteria species
mixtures.
Lane 1, Escherichia cali; Lane 2, S Typhimurium CCARM 8153;
Lane 3, S Typhimurium CCARM 8107; Lane 4, S Typhimurium
CCARM 8100; Lane 5 Salnondla spp.; Lane 6, S ardwick
CCARM 8110; Lane 7, S derby CCARM 8026; Lane 8, S en-
teritiis CCARM 8050; Lane 9, S rissen CCARMB8036; Lane 10,
Canpylobacter coli CCARM 13157; Lane 11, C. jguni CCARM
13078.

Fig. 4. Primer specificity of SLT4 in each bacteria species
mixtures.
Lane 1, Escherichia coli; Lane 2, S Typhimurium CCARM 8153;
Lane 3, S Typhimurium CCARM 8107; Lane 4, S Typhimurium
CCARM 8100; Lane 5, Salnondla spp.; Lane 6, S ardwick
CCARM 8110; Lane 7, S derby CCARM 8026; Lane 8, S
enteritis CCARM 8050; Lane 9, S rissen CCARMB8036; Lane
10, Campylobacter coli CCARM 13157, Lane 11, C. jeuni
CCARM 13078.

o] 73-%- wkgAdo] ui-g- war, Folido] YEhA] SktHdata
not shown). ¥¥ <] §874 4 4945 53l opfet An
g} F3o thske] broad spectrume YERHE primer 2
SLM112] 32 Salmonella Typhimuriumel] T3} specific primer

2 SLT4S ul—a—l- /~ 01041;]_

B A3} go] PCR W PEshuA sk e 1
F fAAE Soldoz FEAYE PEoE g AT
= 2, wjFg Zavt glo] A o475 AR Yol A=
S o] AFel 29H MAES] AE U E JiEdEo
Th PCR W& o838t WA Alds AFo=2HH 3
Z317] St e 54 BTl Eo]5<20 DNA g714<E
ZHE AZS 918 pimerSe] A7 LSe] 2AHEY F
2 AW 8 e Tt e sl *}
L9t 7, A=, Q72 Eo|A Campylobacter jeuni,
coli 9] #elol #3ldA = flah, flaB FAE &85

o] A7 1 Q3 (Wegmuller et al 1993), ZollA Salmo-
nella 2] HES 95t himA F327F 284 v} 3lon
(Be et al 1994), Ste] ) F-ol| A Campylobacter2] 16S riboso-
ma RNA sequenceE ©]-8-3}] Campylobacter jejuni, C. coli,

RopAlob AR EE

v} ItKGiesendorf et
al 1992). o|&#3t EAAEEA 714S Ea HYdwe] A
ANAE= Al L% primere] A&z} —‘_ETo]/Ho] I %g_o}o:]
HA7IA =
AT7E 218 Foll AT

2. SLM3%} SLT49| ZHE DIz &5
Broad spectrum primere} S Typhimurium specific primer
2 Ade 747be] M3 SLT49] HA: AE T8 793}
7] 93t] S Typhimuriume] 52 10° cdl/tubel] A 10°
cel/tube7}A] Thkslst ol = =S SA% 47, SLM3
o} SLT4 primer 25 10° cal/mLolXFE HEE7] A 2bet
of Aitd primerd] A& A= HA 1 cdl?] AoZ e
el 1 83 WUl £ S0 2 ekt 5
FORNE AT A SOIPUT ohet 0
3 e Fa 890 83k olol PCR WS
Pt 5 01”«1 7Hd& #13l nested PCR ™42 PCR W'Y
3} &4 Ligase Chain Reaction(LCR) X+ Nucleic Acid Se-
quence-based Amplification(NASBA)(Hashimoto et al 1995, Uy-
ttendaele et al 1995)= W a5t LA 5= Wl thk A+
= g% B Stk

3. ARdElo 2YE AES
S. Typhimurium?| Z2Z&
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Fig. 5 Sengtivity of primer SLM1 and SLT2 to various
concentration of S Typhimurium CCARM 8153.
(a) Primer SLM1, Lane 1, negative control; Lane 2, 10° cell/tube;
Lane 3, 10" cell/tube; Lane 4, 10° cell/tube; Lane 5, 10° cdll/tube.
(b) Primer SLT4, Lane 1, negative control; Lane 2, 10° cell/tube;
Lane 3, 10" cell/tube; Lane 4, 10° cell/tube; Lane 5, 10° cdll/tube.
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Table 2. Results of PCR performed with food samples
with and without enrichment

After enrichment

Primers/ Before -
samples evichment  Badteria o o
suspension
Beef +++ ++ ++
SLM1
Pork + ++ +
Beef + ++ o
SLT2
Pork +++ ++ ++

+, poor detection efficiency; ++, medium detection efficiency;
+++, good detection efficiency.
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