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Abstract

This study was performed to evaluate the microbiological contamination level of raw beef from retail markets in Seoul,
Korea. The sampling and laboratory test were performed according to the procedure of “Standard for processing and ingre-
dients specification of livestock product” and “Korean food code”. Enterotoxin of Staphylococcus aureus isolates were
detected using VIDAS® and PCR-based methods. Listeria monocytogenes serotyping and genotyping were carried out using
Listeria antisera and L. monocytogenes Fingerprinting kit, respectively. A total of 48 samples were collected from 16 retail
markets (butcher’s shop: 5, department store: 6, supermarket: 5) in 2011. The level of total bacteria counts in the butcher’s
shop, department store and supermarket were 4.4x10° CFU/g, 3.9x10° CFU/g and 1.0x10* CFU/g, respectively. The concen-
trations of Escherichia coli of these three retail markets were 6.4x10 CFU/g, 7.6 CFU/g and 2.0x10 CFU/g, respectively.
Salmonella species was not detected on all samples. However, S. aureus was isolated in the 3 samples (6.25%) from each
type of three retail markets. L. monocytogenes was isolated in the 4 samples (8.3%) from department stores. The level of
contamination of these foodborne bacteria was less than 100 CFU/g. The enterotoxin-encoding genes of S. aureus isolates
were sea, seh, sei and sep gene. The gene similarity of L. monocytogenes isolated from two retail markets by Rep-PCR
showed 57.8-98.1% and 68.1-98.1%, respectively. These results suggest that the HACCP guideline for environmental con-
trol in slaughterhouse and retail markets should be provided to prevent cross contamination and manage foodborne patho-
gens such as L. monocytogenes and S. aureus.
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(BD, USA)ellA] 35°C, 24A17F vlleF = 3,000 rppmoll A 203
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Places: ?ﬂ’%“é} o ¥hgo] Bt Sl 4°CollA Bt
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GeneAMP PCR Buffer 2.5 uL, primer mix 2 puL, Ampli-
Taq® DNA polymerase (Applied Biosystems, Foster City,
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25 uLZ 3FTh PCR WS- 278 94°Col| A 27.:2} initial
denaturation 2] £, 94°Col|A] 3037t denaturation, 50°C
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2 #(Ministry for Food, Agriculture, Forestry and Fisheries,
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oletZ #elaL Stk AT FHY A¢ HAAY Avd
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ol AT
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Table 1. Total bacterial counts and E. coli counts of raw beef from retail markets

Total bacteria counts (CFU/g)

E. coli (CFU/g)

Markets Mean (n=3) Minimum Maximum Mean (n=3) Minimum Maximum
A 1.5x10° 1.3x10% 1.9x10% 3.2x107 93 7.3x107
B 5.5x10% 4.4x10? 6.5x107 N.DY. N.D. N.D.
Butcher's shop C 2.9x10° 1.4x10° 3.8x10° N.D. N.D. N.D.
D 3.1x10° 1.0x10° 1.9x10° N.D. N.D. N.D.
E 6.7x10° 5.8x10% 8.0x10° N.D. N.D. N.D.
F 1.9x10° 2.9x10° 3.9x10° 1.2 N.D. 3.6
G 2.2x10* 1.9x10* 2.4x10* N.D. N.D. N.D.
Department store H 6.5x10° 1.5x10° 1.6x10° 42 9.1 93
I 1.5x10° 9.4x10* 4.2x10° N.D. N.D. N.D.
J 2.2x10? 2.0x10! 5.2x10° N.D. N.D. N.D.
K 1.1x10% 3.0x10' 2.4x10? 2.4 N.D. 3.6
L 2.0x10° 1.1x10° 5.9x10° 46 23 93
M 1.5x10° 1.2x10° 1.7x10° 7.4 3.6 15
Supermarket N 4.3x10? N.D. 1.3x10° N.D. N.D. N.D.
0 2.2x10* 4.4x10° 4.4x10* 50 N.D. 1.5x10°
P 9.6x10° 2.3x10° 2.1x10* 1.2 N.D. 3.6

UN.D. Not detected.

Table 2. Prevalence of Salmonella spp., S. aureus and L. monocytogenes in raw beef from retail markets

Markets Salmonella spp. S. aureus L. monocytogenes
No. of Positive CFU/g No. of Positive CFU/g No. of Positive MPN/g

A 0/3 N.D.D 0/3 N.D. 0/3 N.D.
B 0/3 N.D 0/3 N.D 0/3 N.D.
Butcher's shop C 0/3 N.D 0/3 N.D 0/3 N.D.
D 0/3 N.D 0/3 N.D 0/3 N.D.
E 0/3 N.D 1/3 10 0/3 N.D.
F 0/3 N.D. 0/3 N.D. 0/3 N.D.
G 0/3 N.D. 1/3 50 0/3 N.D.

Department store H 0/3 N.D. 0/3 N.D. 1/3 28

I 0/3 N.D. 0/3 N.D. 2/3 3
J 0/3 N.D. 0/3 N.D. 0/3 N.D.

K 0/3 N.D. 0/3 N.D. 1/3 3.6
L 0/3 N.D.D 0/3 N.D. 0/3 N.D.
M 0/3 N.D. 0/3 N.D. 0/3 N.D.
Supermarket N 0/3 N.D. 1/3 10 0/3 N.D.
(e} 0/3 N.D. 0/3 N.D. 0/3 N.D.
P 0/3 N.D. 0/3 N.D. 0/3 N.D.

Total (%) 0/48 ( 0%) 3/48 (6.3%) 4/48 (8.3%)
DNot detected.
=} 1738 AZEER O, L monocytogenes= W3 Awt &

Salmonella spp., S. aureus, L. monocytogenes 3&

ASST 2¥E

A5 AT 2HIRPE HE AAF O C|277HA] ESlA
7V, 1 5 59 oY dAE AXA "ok B A
AMNE &Y HE A A5 Ao Ko 2R Y
Salmonella spp., S. aureus, L. monocytogenes 3% oS4
o gt L AAENE ZASH v}, Salmonella spp= BT A
FoA AZFHA LEAUTHTable 2). ©]ol Wl S aureus
£ % 30625%02, B8, ek, diavEelA 22}

5
47(8.3%)°] HEHATE. S. aureus o) AZH A8 2
AFFL 1.0x10" CFU/gol A 5.0x10" CFU/go|leH, L.
monocytogenes= 3.0 MPN/gol| A 2.8x10' MPN/g2] 452
2A4 F g5 Ve LEgES BF g9 100 CFU ©]
stE ZARE I o8 g AI= Park 5 (2002)0] 4]a17]
FEGAANA S aureus 9.0%, L. monocytogenes 5.5%,
Salmonella spp. 1.4%2] £88-S B2l A&7} FABHA -
g, Kim 5 (2005)°] 215305 e] A GAQ] =58 &
A L. monocytogenes?] FE|E0] 0.42%% ZAE AL,
Ra 5 (2002)7} Jeon 5 (2011), ZL&]3l Park 5 (2002)°]
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=AM Salmonella spp., S. aureus, L. monocytogenes,
C. perfringens 53} 22 WA vEC] AEHS B
sttt #19F Zo| =5AolMe B rdEo] thkst
A BEET gon), oleid Ago] Agurlon 23}
g 745 A 7T 2 3 Fo= Qg 23k 9. Yo] A
3 7Ps4ol slek. mebd, A% Pl el 2aEe A
Foll 1 vlaEe] 2907 S48 H23517] Aol A
S5 A HAFET ozt Al gk Bk
AT U} ololHol & Ao AmE.

S. aureus®| =4 78

S. aureus?} A735= WYX A} £ enterotoxine |
18 TR7F 4214 o, dAl E<19 32 168(A, B, Cl,
C2,C3,D,E G H, I J, K, L, M, N, O)°]t}. o}F]7}X]
A 255 A AT 8] geiA A o,
S. aureus % SEA, SEB, SEC, SED, SEE9| 2|3} 2]5=0]
95%% AAA3hL 2Lew, ulal syrto] AZE A5l
o3t Ao g ®Husial it(Jarraud et al., 2001; Kwona et
al., 2004; Letertre et al., 2003; Omoe et al., 2002; Orwin
et al., 2001; Willaims et al., 2000). ©] < 75-87%7} SEA
o] 93t AlF=07 Bkl UTHYouichi and Minoru,
1997). £ AFelA A5 37 daoA E8E S
aureus 775 OS2 VIDASY ZAAPEH]of oM<= A=
2 A ARE AR bl IFDE AQE 67 EFolA
kA WSS B GITH(Table 3). FE3F PCR 7Afol| o)&}ed
A= 8-S £4% v, Fig. 1949} o] Exvjdo] &
ot 155 AL BE 75 sep FRATF 1R
or, G} NI AN E2]§ 35 sea, seh, sei 3
o] f2AE BA0] HAalE e A zA,

i

O

J

L. monocytogenes 883 U MY MESA

L. monocytogenes= 2-100 CFU/g2] A& Ao 2w 21F
ellX Ag5s dod o i, WAREANNE F240]
7FsstER A% FHFA 2P o7t B e sth(Kim er
al., 2006). 53], 53] 5 Hi71E AFHse vt 4
- listeriosis2] Aol thak tiu]7} glojof & AHo|tHCho
et al., 2000). =3}, g]2E|gjolE WA Ay 797
2ol gk A1&g Jak Q1 S I8k L. monocyto-
genes® W3t Y 2 FH13 5o 2 AP desit

Table 3. Detection of enterotoxin genes of S. aureus isolated
from raw beef

No of. No of. positive
Market Isolates VIDAS PCR
E 1 + R
G 5 +h +h
N 1 - +

D5 isolates all positive.

(A)

700 bp —
«—SEI 641 bp

500 bp —» <« SEH 524 bp

«SE8 113 bp

100 bp —»

(B)

500 bp —> «—3SEP 535 bp

Fig. 1. Agarose gel electrophoresis patterns of PCR products
from enterotoxin type of S. aureus isolated from raw
beef. (A) S. aureus enterotoxin primer set 1 (A, B, C,
D, E, G, H, I), (B) S. aureus enterotoxin primer set 2
J, K, L, M, N, O, P, Q) Lane G1-E; S. aureus isolates
of three retail markets

(Allerberger and Fritschel, 1999). 02} H d+of wjeba 13
A oldos TRsolds BB e 1 F Be
AT oA ZAPL R OH, At FEO
2H|golE 2] 90% o]ato] 4b, 1/2a X 1/2b7} H3kar
J= AR Wuslal T} (Farber ef al, 1991; Newton et
al, 1992; Smerdon et al, 2001).

B ATl ARelae] BldlelorEe) W b
< AEstaA Y-S AR bl BE 357 122§
A=A} o]8)g A= Kang & (1991)0] ol 24,
g7, 9, 7, 0, SEARE 2 SEAIR T
A B2t L. monocytogenes 838 ZANA 1/2a, 1/2b,
4b7} Aslar o= Ha19} Farber} Peterkin (1991)0] A}
T FE9 gzHEols WA 90% o)/do] 4b, 1/2a
1267} Astal v Barehs xjolzt IATE A5l 9
T 128, 12b, 1207} 55 o153 ksl Bargk A
A= FAREATH

TS, 2 ATl 37 Aol A EeIgh L. monocy-
togenes 95(H: 55, I: 355, K: 157)0l st /334 4
TS A7) f18ke] PCRE AAISH vl 2153 7d ol
Al e T AR YAE0] 80% olskE YERY
of #Fo] FE7 o AeE EAFAT Hef 1 S
mf ol el @Rt F38H] A 57.8-98.1%9)
68.1-98.1%2 ZAIEglom, B AlzolAd Fel® H )
el 27(H-b2} H-c)9} 1 Ao 272(12-b9} 11-a)= 98.1%
o] YX&S YERITE o3t A= 2 Hd 985 =
= A5 FHAF Al &, Tk, A7 Y AhET 2 0
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Fig. 2. Fingerprinting patterns generated using the REP-PCR products and dendrogram showing the clustering from nine L.
monocytogenes isolated from three retail markets (H, I, K).

ofgt wate Yo HAS 7hsAS Hi 3 = A=
AtRETh AAZOZ Jeon 520110 A7, Z, =0}, A
2 59 ZAA=TANA S, aureus®}t Salmonella spp.2] =
S AR A E70) Biste] ARS $ dwbAldrrt S
10> CFU/g 71k A2 Husnt. L3 2xle] &=
ol HEH S aureusd 739 2477F B9 WA A W
AL = Q= Hal(Wei and Chiou, 2002)0] waha] 2}
AET AR & A AIHT A5S ANt AR
WA AL 257 5o AE e Gaol wak 5 A
B3I=E sla, 1k, 2, =t T A3t ARE-Slge
Wb 253 WS SHe 5 AR F RHe] Ba
st Ao g AlgHTh
£ AFelA oA 55 Fufishe A5 oA
E23t S aureus B L. monocytogenes TF7} A8 &
Aof| ojate] o] TF F YR wAe Y 7FsAde] A7)
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