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Abstract

Staphylococcus aureus is one of the major pathogens that can cause staphylococcal infection and food poisoning. In this
study, we compared conventional culture methods and real-time PCR for detection of S. aureus in artificially inoculated
milk, sausage, raw pork, and vegetable salad. The performance of a coagulase test for confirming S. aureus was also com-
pared with a colony PCR test. Bulk food samples (500 g each) were artificially inoculated with S. aureus and divided into
20 samples (25 g or mL each). All samples were added to tryptic soy broth (225 mL/sample) with 10% NaCl and incubated
at 37°C for 24 h. After the enrichment, broth cultures were streaked onto Baird-Parker (BP) agar with egg yolk tellulite, and
incubated at 37°C for 24 h. In addition, 1 mL of broth cultures was collected to perform real-time PCR. Two suspicious
colonies from the BP agar were picked up and plated on nutrient agar and incubated at 37°C for 24 h followed, by a coagu-
lase confirmation test and a colony PCR analysis. There were no statistical differences between culture methods and real-
time PCR in food samples with low background microflora, such as milk and sausage. However, a significant statistical
difference was found between the culture methods and real-time PCR for raw pork and vegetable salad. Furthermore, the
colony PCR test of the presumptive colonies on BP agar for confirming S. aureus is more accurate and efficient than the

coagulase test for unprocessed foods.
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Al 713171 WthMoon et al., 2004). E3] 2% o4
H SIS B9 52 (enterotoxin)E A3
st FE, AAL 91749 5o s Feke 54F 4
F=S do7Itk(Rall et al., 2008).

SFrA)3E o] okEeLA X (KFDA)YO| A W8 8+<] 2003-
2007 AFE @A) FAld wEw AT 9
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A Bax ES) o]FojX L A THhttp:/www.foodnara.
gokn). 20079 QXEjololale] AFE WA H o] w
=9 FATEPTT HFS GGAE 20% oIS §
AT FAlEo] AEAI8H S H (Much er al., 2009) &=
M 20070l S/ B 7FEEolA 400 oo AR
ST 55 Wao] s} FAAFN FAE
ST Y7 T8 AR AAE Atkhtp:s/
www.foodnara.go.kr).

AFE W) T2 A0 PAFEATHO] o3 A

e}
F5 A s A5 AN A% A4 T oJskaa)
= 2 AL

£ S5l Aes B AFelA ST
AgsiA HEE T Ue
Sk 2l ol ok o] A3 B mlaAlE ookt
39] BAMO| SAIE EF AP S vt Adeui=]
£ o]&3t Wgoltt. 18y EF AIFEHQ wiAHe oY
Hj A oF AB3kehE] SRIFAARE AAof slug s
7V B AR s o] A HH S olv e
9] AE AS 4 = Do) Qltk(Palomares ef al., 2003).
AT T AT UHFE O 2 mannitol F3l%, coagulase
AAS, enterotoxin AJ4d5, thermonuclease A2 7}
AaL QJojA olEgt o 71| SAE0] EF Al AL
SHaL 3lom I FollA 53] coagulase FRINHL HF
Hog FAMF TGS sk dy] ARSE A Utk
(Palomares ef al., 2003). 18]} coagulase= Staphylococcus
anaerobius, Staphylococcus intermedius, Staphylococcus
hyicus, Staphylococcus delphini SNA= A=W o]2]st
T550] 2EA Egld s 7] wjEol| coagulase
RINFS Ak EFAIFHS i o919 2
= Jed = de 7FsAdo] UthEllender et al., 1995;
Marin et al., 1992).

wEbA oleldt EF AIEWHES Jidsta Bekslr] st
F7HR] AEHo] Q7EE AAolH AR AFTE]
A&3tal Zegt 1ES Q8] W 7PHelu {34} 7]
e Z83 AEHY &8o] SUskal Atk(Han er al,
2008). o3& A7 F E3| real-time PCRY-S |83
Al@Ho] Al&star a32%] HhHo 2 g =t o]
WS PCR S-S AAte R RUE™ & + 3lu
F7HQ1 A719s ER1Fge] Ba glo] =FHo| AA
S AEEH FAAIRAY Aol BT ket
A Aema I Aol A& FRTE BT

Table 1. Primer and probe sequence used in this study

= presumptive screening WO 2 AlME-E Mol oz}
AR de] o4 Heke] digk PCR 811 54 W<l
colony PCRHol| @35 oz ALE-E 4= glojA] 1 o] g9
7IelgAe 2 EUE Y= A o|tHAlarcon ef al.,
2006; Goto et al., 2007; Yoon et al., 2008).

o]2]gt Real-time PCRYES &3 X474t A0
= 2 79 54 33 F3A (target gene)’t AHS-El=
AoZ HuFE3 Q=Y coagulase A coa)2} HEA
AR extracellular thermostable nuclease -F-AAH(nuc),
T3 FHIEFFRE F SolH o2 EASE cyto-
plasmic protein A AHfemAd) 5°] U TH(Riyaz-Ul-Hassan
et al., 2008, Suarez et al., 2008). ©] FolA] femd F+HA}
+ coagulase Y ST/ B 7EA|AL 7] of
B o] SAAE vlAR ALLsle] AT TALHULS
ekl A& 4= Uth(Riyaz-Ul-Hassan et al., 2008).

olo] & AFoxe AT FFol 47| tE 2t
7FEAET HI7FS ARl A IR AES 9
8 £F A1EWH WAET femd FRAAE FF A
2 ARESE] 244171 ool HZE o] 7}53F real-time PCR
HE sl AEEE rista wiAyollA] ARSE =
AN T coagulase ER1A|E T} real-time PCRH-S
283 colony PCR AI@WHE Hlalste] F HPHzEe) o
4 sYS AsstaA sk

ST

Real-time PCR#0{| AlEEl primer and probe A&t

Real-time PCRHoY| ARS8 primer2} prober] g2 2H2)
IS femd F-7AF A E(GenBank accession no.
X17688y2 H[RFS.Z prime express software(Applied Bio-
systems, Foster city, CA, USAYS ©]&3}od 86 bp ©|]<]
chromosomal DNA sequencedl|A] #2515}, Probe2] 5'
doto| = 33522l 6-carboxyfluorescein(FAM: the r-
eporter dye)E 32T Z:<Ql non-fluorescent quencher?]
MGB(minor groove binden)E &¢] A&t g
oligonucleotide primer®} probe= ABI(Applied Biosystems)
off F& AArste] AR8-51THTable 1).

AMERT e Y ek
Real-time PCRY 2] Eo]A HAAHIFAAE|A ZHAL

Primer &Probe

Sequence (5' to 3')

Location within the femA gene

femA Forward
femA Reverse
femA Probe

AATAATAACGAGGTCATTGCAGCTT
TGGACCGCGATTTGAATAAAA
FAM-CTTACTTACTGCTGTACCTGTT-MGB"

757-781
843-824
783-804

1) FAM, 6-carboxyfluorescein (the reporter dye), MGB, minor groove binding (the non fluorescent quencher).
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inclusivity test, 2/45-°]4d ZA}: exclusivity test)S ¢Sk
ST AT 1 9] FFELS "= FDA(5100 Paint
Branch Park way, College Park, Maryland, 20740, USA)
2 S AH] 211 (108 Yangjae-daero, Seocho-gu, Seoul)Z}
k&) o] eFE9FH (5 Nokbeon-dong, Eun pyeong-gu,
Seoul)ol| A A|FREo} ARS8} O™ (Table 2) 2350l HE
7] 98] AFRE BT TATTL A EAE AYAF
= S aureus PH A1S AFESERTE 93} 70°Co] WEE
#lo] A FFE &3S F nutrient agar(Difco, Detroit,
MI, USA)ell E@ated 37°CollA] 24A1%F &<t vl Fatsitt.
Tryptic soy broth(TSB, Difco)oll 10%2] NaCl(Junsei Co.
Tokyo, Japan)E Ho] vjFel-S A 23+ 3(10% NaCl TSB)
nutrient agar(Difco)ollA] ZF A&+ HES FE(loop)=
3 wjokeo] Ha3k 5 37°ColA 24417 ST ulFEFR
t}. HE-S 913 75 phosphate buffered saline(PBS, pH
7.2)° 10012 3]4%F H nutrient agar(Difco)ell 100 pL
£ E9stal 37°CollA] 244171 viFst & et 5 Al

T= AT
Stof AL8-8ATt.

2 E

A2 real-time PCRES] AZ3H (detection limit)S
ol 7] flste] AESIAE B4 AFL o )
M (pure culture)e] AZ3HA| 9} *‘EOHH-J AEHE &
oli7] fjate] pro] At & widdelA A=
FHAIE dolrr] Y3t 10% NaCl TSB oA 37°Co| A
247 7F wokE AT =T W] 1| mLE EdE
PBS 9 mLol| 10852 A3ttt 3|4 AL dAd=
100 uLE nutrient agar(Difco)?ll =% (spreading)d}d 37°C
oA 24X Wi & o FE AFEITE HEgE 2Fe] F

o 4O,
o Mz

O

Table 2. Inclusivity and exclusivity tests by real-time PCR

Strain Reaction  Source
Staphylococcus aureus PH Al + FDA
Staphylococcus aureus PH B1 + FDA
Staphylococcus aureus PH C1 + FDA
Staphylococcus aureus PH D1 + FDA
Staphylococcus aureus PH E1 + FDA
Staphylococcus aureus PH A2 + KCA
Staphylococcus aureus PH A3 + KCA
Vibrio parahaemolyticus ATCC 41664 - KCA
Vibrio parahaemolyticus ATCC 33844 - KFDA
Campylobacter jejuni PH G15 - FDA
Clostridium perfiringens ATCC3624 - FDA
Listeria monocytogens PH B203 - FDA
Cronobacter sakazakii ATCC 57329 - FDA
Escherichia coli O157:H7 PH B19 - FDA
Salmonella typhimurium PH A16 - FDA

YSource-FDA: U.S. Food and Drug Administration
KCA: Korea Consumer Agency
KFDA: Korea Food and Drug Administration

Z A9 AZIE olr 7] Yt F AT 7 F
3.5x10' CFU/mMLS] -9} F 11x10° CFU/mLR] ob 4
EJEOH 1088 SHAE 3] 218 S AR wjjoked |
Z A%F3laL, 10% NaCl TSB 90 mLE ¥
blender"] Bag mlxero(lntersmence Boston, USA)S ©]&
sle] 30%7F TR} sl S5 wjoklal A Aol A
o) WiFhS 34 WAMZ 247} | mLYS 23] DNAZ
= ¢ 5 ABI prism 7500(Applied Biosystems)S A8
3} realtime PCRHS B3 #A&AS B4514c).
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=1 q% 0}7] ﬂ%oﬂ 7* él% @g; 25 g BEE 25 mLoﬂ buffered
peptone water(BPW, Difco) 225 mLE %718} stomacher
blender?] Bag mixer®(Interscience)S ©]-&8}] 303t o
Aslstar, 100 fLE ot 108,= 31435 345
nutrient agar(Difco)ol] =E3}e] 37°Coll A 24A]17F vk
% AT 2 24

& AT 5 29 F 27 s00ge) F0E AE A4S

off FHEE=ATE HESIAT. 500 g9 WSS 25 g%
WH ABZ ro] B APS HAS W 2 4
At 7ol wet Hag & jY] FIMES A T Us
HAEHo] 2Epde oy oJuagES B A¥g4e=m 11
#ate] Aol AL AMERQD 7k A= 1-100
CFU/500 g9] S L =abqigto], Aol B A s
719} e Y EdE BHrh w2 4RI 1-1500 CFU/500 g
o] FAFT eA o] AFHEE e SFUEL AT 3
Aol 1 mLolA] 100 uLE Il g FHilod AE A &
o En% HEHUD. AE 2R PIFE=ATHY 5
£ 1o AR EUT FHOA 100412 Hsjo] Sfo)
ARE 4 29l ol we} Aelel R1sst 4
Bl FEAE FHI] SIslo] RE Aeol AF 250
o FAE A 10° CFU/MLE 100 uL &g 443 o
Z 7} HerE PBSE 100 uL HES o4 dx2s =%
A7 ABE AYRHoM RE MBS PE T 242
Fok #ColN HUTO A A AF A nw B2
frAFSE 814 SollA] sl 8-S AR

o

WIS 0|88 HMEE TRl HE
EE ADH ARG AT FULEATH) A
o gaEeloREerad A%l Aol = A
=

NGRS Aol 4
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Sample (25 g or mL) + TSB with 10% NaCl (225 mL)

2

Streaked onto Baird parker agar

2

Selected suspicious colonies

n

Streaked onto nutrient agar

h

coagulase test

36—37T,16—24h

36—377T,18—24h

36—377T,18—24h

Fig. 1. Flow chart of conventional culture methods.

AZE 500 g& FATH 48 93l 472t 25 (32 25 mL)
o= 1/]——r01 207)2] stomach bagol 225 mL2] 10% NaCl
TSBS} M4 ¥-& U2 Bag mixer®(Interscience)S ©]-8-3
30x3F st Sk o|FEA dEsE 20709 AF A
% Y 2 A dRTET A 37°CAA 24413 F
T v st Al A= Baird-Parker(BP)agar(Oxoid,
Hampshire, England)®ll eggyolk tellulite emulsion(50 mL/
L, Oxoidy& H7}ete] AREStaict. St wijF & e wf
&2 93] BP agar(Oxoid)dll St vlgAS FZ(loop)=
= (streaking)dFe] 37°Co| A 2413 vl ST, vl ks
% BP agar(Oxoid)ellA] £k $o = ZoMel e 3
Ho] U= A 24 FZFLS nutrient agar(Difco)ol] %A
Y 2700A 7 wjFe F HEZ2F coagulase T
ANFE AAIBt PEFH-E BHSHATE Coagulase &
QIA) &2 staphylase test kit(Oxoid)E AFE-3sle] l7wd
2 AFsiRAed 18] a0kt vt ) B ZE A
oIS UEE S A% T Y8 Aol ol 3
o4 ks FxZ(loop)E Fal Aok Aol & F9E
e $RTE Beke $0] A7 PAEEIPE
o7 e Coagulase FHOo= FFHE FFEL
_-a,-_ colony PCRH< &gt A< Aol ARSIt

-

4

DNA F& % real-time PCREHE A28t A& HE

AR AREERE FLE AE W Fd 1 mLE 1.5
mL FHo FHal 20,000 gollA] 38 S AAEE A
o SRS AAS & Z42E] pelletell 200 L] sample
preparation reagent(PrepMan™ Ultra, Applied Biosystems)
S Yo S o838k pelletd} 2 £33 - 100°C

oA 108 T B F A2oA 383 A3]aL, THA]
20,000 golA] 3% B TA] AalE] o] A A

(5 pL)= 96-well microwell platedl] LA} Z2+2] primer
9} probeE 900 nM2] FEZ 3|45} 2.5 uly ¥l om
TagMan® gene expression master mix(Applied Bio sys-
tems) 12.5 pLE go| HF &=Fo] 25 ul7} HESE v
T ABI prism 7500(Applied Bio systems)y2 A28} 50°C
oA 2%, 94°CAIA 1023F HEEAIZL S0l Fo]o] 94°Co]]
A 15%, 60°CoA] 132 13]2 3] 40 cycleS HFS-A]
ZAth. Ct-value(threshold cycle valuey= E371H e} IX|A

o] W= cycle Fro2H# FZFukgo] doji} Ct-valueZ}t
15-37 AFol9] oFd=E zkS JeldA] &4 M= 9] (-
value BT} A A9 PO B EFo]
ofubA] AU 37 o] CtvalueE: Uellie= 4= &
goz gass

Colony PCR & 0| &8l £[Z &2l AIE

A =
Ay HE ﬂo]’\]f’“’ coagulase SFRAA| A A
oz dgH Mgt lmL«] PBSol| 353+ & 9]¢] DNA
F= 92 real-time PCRYS AR A& A 59

3174 DNAZ A8k

coagulase 214

FZ3}1 real-time PCRYHS

A2z} Bl

X ofm
X
o
1
AT
1=

21FHE FU3 AFS coagulase IAF, colony
PCR 3RIA|E, real-time PCRH L] AEAr} 22t A8k
17 o)de] A A7t 23] g wizbA] s9e AES
AAEte] T AF AAE Akt BAEAS stk &
A T2 W) GraphPad Instat(GraphPad Software, Inc.
San Diego, CA, USAYS AFE3le] 95 %2] AZSHAE 2t
31 v AHe] FRIAIERER] coagulase ERAAIFH I colony
PCRHE Hluste] F RINFEY He] FASHH 79
ZHP value)s EA3IH ). &3 vl X]HH2] colony PCRW
A9} real-time PCRY 93t AESZE vlustd &
AR F-2ZHP value)E 233153 Th P valueZ} 0.05
wlRiel A AR 7} whtte] HoRh 2 e
2 ekt

AN

TR E
Real-time PCRH2| S0|=2} TIZt=

P T e BolHo 2 EAEhE femd A}
o]g-sted Ak A|Zt3 real-time PCRE] S-o]:wo} 717t
—E Table 29} Table 3¢ YERHUTE & 729 AT T

F7roll sl real-time PCRHS Eo|=Z2 ZHAlSE 2

o BE FAE ATl real-time PCR YVdWkeo] o
W kel AT A o] ol TR 89 HEA

9 & o>‘ ol m[m
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Table 3. Detection limit of real-time PCR for Staphylococcus
aureus from PBS, milk and vegetable salad

Inoculation level . Vegetable
(CFU/mL) PBS Milk sgalad
8.0x107 + + +
8.0x10° + + +
8.0x10° + + +
8.0x10* + + -
8.0x10° + - -
8.0x10? - - -

S A3E HUK(Table 2). Real-time PCRYS] H&
1S 223 A3 PBSO|A+ 8.0x10° CFU/mL7MA] 7
Zo] 7]7)—0}311:}- Lo} ok Mo 7+ 8.0x10*
CFU/mL$} 8.0x10° CFU/mLY] ©AI7IA] HEo] 71531
Th(Table 3). 72121 el e 7F A9l /1
© B HIZESAER] ofx] Aeles AE W AT
7} ol Mz o] S AR AT FF
< kol AR o] AHsE L oo W=l 3o)r) Y= A
o=z Alg@r)

o rlr

¢

MEo| 57| AT Sot WEY
BT 72 FAT A9 $HE 35410
0x10' CFU/g, 1A 317]%= 2.7x10*

CFU/g, ok ¥ =% 11x10° CFU/g 2 YEh} 723
I B7FEAE 2 AT Y zkel7t ﬁlﬁiE}(Table 4,
Table 5). 2t A& o] SATH HluEAS fsix= 500
go] g HES 25 g¥ 207 AAEE RS W

O‘t}ﬂ 7%4.(207]] E = 17H o]/\h,]. 197H o] o}_q 01:/\% /\n
E)F Ustor oFHl ole] ot HFETEE AT F
7} AL AEQ 79 AARol= 42 12-14 CFU/500
g7} 13-30 CFU/500 go] & FEo] o Al
F7F B2 A =HiA7)S} ofajdE =l HA 2ufjol A
At 408714] =& 25-90 CFU/500 g} 1205-1240 CFU/
500 g9 HEFol 77 a7 UtK(Table 4, 5). °o]= A
3} offol] EAste AAlTe] FAEEGTT S
AAete] HEEH YIS PA= R AAAH o]}
A= Aol 3 Oﬂi Hyeon 52009y HSY BEF
g HollA] wjA R Al HEHS o]8ate] Ardele]
AEHE vl o}‘}i—cﬂl i G 29s A7) fsEiA
W&o A= 32-43 CFU/500 go] v HEFHo] Fasts]
A9k BE2E] R A 1,635 CFU/S00 go] Ho HES
| Fesint. ol A5 o EdM s e AFol
I3} =& 57t Ldsolol Y AF AAE s F
Nom Aoz BEH ofxfo] B FEo ATt
| 288 Aeolle AF W EAske =2 559 4

A
o ofsf St oM HFEe] TA o] A= 7] o

o el

jug

l

O ¥
O:

U

Table 4. Comparison of culture methods and real-time PCR for detection of Staphylococcus aureus from artificially inoculated

milk and sausage

Number of positive samples/number of samples tested

Samples (Number of Inoculum levels

Culture methods

. Real-time PCR
background microflora) (CFU/500g) Coagulase test Colony PCR False positive

Milk 12 5/20 5/20 0 5/20
(3.5x10' CFU/mL) 14 7/20 6/20 1 6/20
Total 12/40 11/40 1 11/40
Sausage 13 2/20 2/20 0 3/20
(9.0x10' CFU/g) 30 8/20 8/20 0 12/20
Total 10/40 10/40 0 15/40

Table S. Comparison of culture methods and real-time PCR assay for detection of Staphylococcus aureus from artificially inocu-

lated raw pork and vegetable salad

Number of positive samples/number of samples tested

Samples (Number of Inoculum

Culture methods
Real-time PCR

background microflora) levels (CFU/500g) Coagulase test Colony PCR False positive
Raw pork 25 8/20 2/20 6 3/20
(2.7x10* CFU/g) 90 6/20 1/20 5 3/20
Total 14/40 3/40 1" 6/40
Vegetable salad 1205 19/20 16/20 3 17/20
(11x10°CFU/g) 1240 18/20 6/20 12" 7/20
Total 37/40 22/40 15° 24/40

*Significantly different between coagulase test and colony PCR.
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ol A L Ao daot 2esle] AE AR 9%
g mAE Aoz AlmE.

=
=

21 W] = AT 7F 1.0x10* CFU/g ©]sle] =4k
7HEAER] el AAIR A v FRIA AR
coagulase EIA|EF} colony PCR AT 183l real-
time PCRY-S ©|-&3 41& HEH# vlust A3+ Table
40l e} CBE AN 54T A vzt 4
7L Azt 54, FEoE et AFel FAEEST T
o] LAHA FSS
ATHCAZ HAA)).
Ingham 5(2003)2 BP agar= A3l A A Z =AM
o] AZel JoA FHojd HAelds vepditia ® s}
Atk B AFAME ok 2AIR Q] 79 e Rl
A AT TS ALS e TEe] A dAEHA|
ool delgdo] w9 F& FASE Uegton E3] 9

7I2AZ0| 2821 AA|X|0|A HYX|H 2} real-time PCR
H

10 0

ka9

l° g

FIstgon dade] eR/e

il

9] A9 A thET2] BP agardll=
ZH 2k 34 tiETe] BP agardll= ojugt T
B AA] gt vl F2 S YeRSIthFig. 2).

—} 2% AMEZHE coagulase BQIAIE, colony PCR &

A&, real-time PCR A&ZA37} Zb2 H43E 1) o)
S ARt 23] U wi7hR] st A8 /\]’\]’5‘]'04

AF A7E Fitste] FARRAS STk 7R

fr AEY 75 HIAHRI coagulase ERJAAI G A= 40

FAEEATE

31:1*
b

o—irli&r&

-
Hmﬁ:{

s
Hol BE F & 12709 o] AZEJ=T o] F colony
CR ERIAE Ax} 11709 Aol HEH] 119 9%
3o] AZEE A Table 4). Real-time PCRH-S AE-3E 2
A A7 11719] Fdo] AEE o] miAHS] coagulase
RINFI= R AEA ZHel7F AR S} colony PCR
NG A= s Fd AHE YR o A7EA|
HPH 7R 15—74]5‘1 frojxks =R FUTHTable 4). &
AR AEL] 735 v AH < coagulaseﬂ} colony PCR &<l
AE A7 sl 407le] AE T 107]9] ol AE
Hol Ygde AEHA %}QIE}(Table 4). Real-time PCR

N
w 1o
>

Oﬂl

-

I~

4)

Fig. 2. Comparisons of positive and negative control from milk and raw pork samples. 1) Milk (Positive control), 2) Milk (Negative
control), 3) Raw pork (Positive control), 4) Raw pork (Negative control).
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S A3 AEHE Ay 15709] o] HEE o] HiR
H9] coagulase E2IA|8 3} colony PCR 1A @R} 570
B 7Y B AES UERIIAIRE Al Bz FAA
Frolxe WHEEA] BUTH(Table 4). 7HAg] 3 Foll
AT F7F A et AR A S dEEiR] Aol
A SAEE Y] B 87t o Fo1A] coagulase
PRINFTC 2. AT HEo] §olg Ao
2 UEPdth Real-time PCRYS AMS-3E ST =AM
NEAE AT SAAY S5aA e 29 Sl
o 3-4do] AQHE EF HIAAIFEHE S thAlst 74
FoA ST ST A AR = e A Al
Aoz oA

p

H|7tSA1E0l M ={X[07|2f Ofxf M2{ =0l HHX|'Hat

real-time PCRE2| H|1

2% W] F AT F7F 1.0x10*CFU/g ©]73<l AY =
A|3171¢} ofal] M=ol A Bl X 2] coagulase FRJIA T}
colony PCR ERIAIES HIw3k 279} real-time PCRHS
olg-gh 214 HAEHH Blngh A= Table 5ol VERHAT

A HF 379 Be ek AR 2 T ETE
24 4 ExTS E33E tiF-E9] BP agarol] 7241
o] g o4l Heho] AR AT BP agarell A7 g
< P HH FHS AR HS e FHE H
UNoH Frggho] FEo] HA| FShrhFig. 2). ok A
H=9] 739 HA| BP agardl|A] A =jA]117]9] 7-9-¢} v
R g A7 A me 28-S YeRlE A
Zog A77} o} YA et o] 4A Lttt
(A7 A, T3 Aol BE Avitt 54 iz
BP agarol|A] & 7l o]e] g o4 Fehe] A E NS
] o]t JEEE coagulase FRINFS AAS A} &
A dE2TS 33 B& $=2] BP agaroll A coagulase %
do] AZEHATHAH 7AA]). SEAIRE colony PCR <1
AEH real-time PCRHY 2= 543 Y thxa9
Ay 247y 34, FHoE e A3 7= ¢l
ATHCAZ HAA)).

A S A 379 ofx AHE AME IA] 7 AMEFER
coagulase &<21A)&, colony PCR <123, real-time PCR
He| HEAATE 25 HAS Ul o)de] o Aot 2
3] Y& di7hA] LS APS AEe 7 AY A9E
rkste] TAREAS St HIZFEAES] A =AY
AAZo] 735 viAHQA coagulase FRJAAIFANA= 40702
AE T & 14719 Fde] HEHJAAL 1 F colony PCR
SRIAF A3} 37)19] AETro] o] HEH o] AAH e
2 11709 Yol =S coagulase?} colony PCR &+
QA 3He] TAIH frelx WAE ATK(Table 5). Real-
time PCRHS ARS-SH A&E Ade o719 Aol A
Z59] colony PCR ERIAFRT= 3707} B Aol

AZH N2 colony PCRHE I} real-time PCRYH Alole] &
AR fro|xe WAEA] UTHTable 5). ofxl] A= Al
Z9] - vlAHEQ] coagulase FRIAFANAM = 407]12] A
£ 5 37HY Fdol AEHAS Y colony PCR FRIAF
A3} 22712] Aol AEEH] 15719 Ygde]l HEHAU
S coagulase BRJIAEH} colony PCR ERIAIE 7He] &
AA 227} HAE] AT Table 5). Real-time PCRR 1A
= 24719] Aol 7HAZEE Y] colony PCRY R} 7)) 2
T A AEES JERIIAAIT colony PCRERIA| S
real-time PCRY Alele] BAA fofxf= s A] sk
THTable 5).

‘Aol B AEONA WA coagulase SR F S
AABIRE A5 2710l TS Y ME = BT real-
time PCRYMX.T} EokAwt 3271221 colony PCR 3214
¥ AT 7T e E AU Aol we A
ZXE BP agaroll X ST T 0] T E B
TEo] A 4 Atk AA| coagulase SR FANX= F
A4S YERAAITE colony PCR ERINFHAME 45 Y
el FZFES APl 20E(BioMerieux, France)S ©]-83}]
A BAES Fo) ST Azt o) Ael=olie
Klebsiella, Serratia 52 &2 ZAMENSH A A1
ZVNAME Yersinia, Citrobacter, Klebsiella, E. coli 5] Z}
7] & T2 AEJATH A v|AA]). WEbA BP agar
oAl Thkgt TEo] WS 7 7] Wil A g 9
A s Sto g 83 FEa77F olHar ot
o] oA Hehso] HE IRIAHEQ! coagulase T3
AR P2 hehhy] dEel] ol Pt ey
ANMe] AFE 7L ofEHE 4 dom o= QIS
SR1E ANE 48 4 Aokl A AZIGH

2Fo| A FAT TS HEShs HHS o8 7HA

W HES £Rel Yo} S B AT P o
= A% 2AE 7] BEe] AF ERl Bk of
il S ARSI HAESI=Ul mEt AEEe] g
T ok B dAFdAe 7HAE Bl7EsAEel A 9] bl

W3} real-time PCRY Y HIWE &3] x}o]E& TASIY
o iR ARGA] Hl THEAIEOA O B 7o
ol BT = ke AME EAEIAH

AAZ 2Fe] et mER R} Ao R EA8t
SA F7F B2 A9l 5iE vAEY YUt ofF
= Bt 97 WE(Kim er al., 2003) AF= 92
stal st AES Aaixe 2Fe TRl o
) A= 9] 9ol dasitar AlsHnh 2 A
2 wjFo] Kol v7FEAEe] 79 vjAHS Bl

2 ] AT Y P Dol A
a 7] W&ol colony PCR ERIXE 2
A Aol B 3HA|TL real-time PCRY] 7
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] colony PCREE T} real-time PCRHEOIA X} 2o oF
XS AE 319 7] Wl H7E-2E| A= real-time PCR
Hol Hoh 832Q1 Zo = AR HTH

olygt ANE T & W 2 AFelA A ALt
real-time PCRH 3-4¥0] A Q5= 7|19 vix]Hy vl
wate] 24A12F ool Al&sHAl AEo] 7hssitkal oA
Aw =S 25F0] F Al Fob TR ZA S A
il ¥ AFE FodFo] EFQl AEFHY SuE
ARE-0] 7hssitkal o AZIt 17]al coagulase EHRIAIF
of o3t PTG e] AEL YA 27 Bol U
< & 7] Wit 1R st AES Fe 99 5
Aol & deasitty AZtEm 2 AFlA /NS femd
FHAE AR 3 colony PCRYH S 2 A4 A3
gk Wbl ofgk gl T N Bigo] AlEg A
o2 AAZITH

o OF
) =

AT EAF S AV FEOA s A 91
A A3S dod|= Algoz zAdAlel de] drishH
2F 029 o] dojid = glo] AFEY Hgle] Hrh
ool Al&star et FAZEA o] HE| ST EH=
AAoltt. & dAFtolMe ATy LEET tE vt
A 7SR vI7FE AN SRR HE
< S8 32 AR wiAHI AA] RS real-time
PCRYHS] AESEE BlustH ST coagulase
A7} real-time PCRY-S &-8-3} colony PCR &<l
AES Hlaste 7 54 58e ¥askith AR
7F A& AEQD ek AR ZLE|AL iE 08 Al
T7F B2 A A 1719 okl AeeE SR A st
o1FH o7 500 g 3-& mLe] MES 25 g% 207)9] AlE
AEZ o] AFSAS woll HAg 3 7 o) &4
A7t YR e SIS HEste] A real-
time PCRH-S A&t HAE54S Blastaict. sl
Al g53k 94 ek g1 5782 coagulase A8 real-
time PCRH-S &-8-%F colony PCR A FS H3Ps}ed
Hl Wl o Z42te] AFFE real-time PCRHOE A& 7
=3 Ao} vlasit.

2F W AT T AL SAF AR Ry &
AA] FollA AT EdTTS AEE 9l
coagulase 1A 83} colony PCR ERIA o] #2217}
AU colony PCR FRINFS o]&3g IRI5A A
9} real-time PCRYH-S AREEF 2447t A& A= Ax} A}
olol = HA] FoJxpr} It whHel| ATiE o2 Al
F7F B2 7 AER] A =R AT o)
coagulase AAHS ARSSH ST o] SR1IEHL
fra‘ge] wl-¢- "ojxem colony PCR SRINY Ao}

o221 ZpolE HGth. Real-time PCRAES ARE-SH 244
A& HEHe wiAE ] coagulase AlAM Y FE F
Ho 92 HAEES B 94 colony PCR ERIAIF HT}
ES AEES B AT 7 =2 AZME wiAY
S A AR F s G879 WEYS HAFS
o} olefgh A¥E e & o £ Aol ML real-
time PCRY-S 71& WiAH-S thAste] 244171 ool 4
M FAE YIS HET 4 3L coagulase B
AES dAE = de PHeE AR

“#ALe 2
B A= 20089 A= gl ShERgA7e] Aol
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