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Abstract

Contamination levels of pathogenic microorganisms in 145 cases of beef, which were
distributed in Gwangju province, had been investigated in each distributed stage and also
monitored by general bacterial count and E coli count index.

General bacterial count of beef from the slaughterhouse was 10" cfu/g less than the level of
promotion(lO5 cfw/em®) and E coli count index was also under the level of 10° cf/cm® recom-
mended level of the ministry of agriculture and forestry. Pathogenic microorganisms were
detected from 23.2% of samples in the consumption stage, 12.5% in the slaughtering stage and
56% in the transporting and processing stage. Staphylococcus aureus was isolated in the
largest number and its ratio was 9.0%, listeria monocytogenes 5.5% and salmonella spp 1.4%.
There were no samples that bacteria had been detected dually. E coli O157:H7 and
campylobacter jejuni were not isolated. In raw and chilled beef, isolation rate of pathogenic
microorganisms were 13.3% and 165% each. Especially in raw beef, L monocytogenes was
isolated in 3 samples among 30 cases (10%6) and S aureus in one sample (3.3%). According to
a scale of meat store, isolation rates of pathogenic microorganisms were different. It was
28.6% in the small-scale meat store and 16.7% in the large-scale meat store each. Four cases
(16.796) of S aureus were isolated in the large-scale meat store and seven cases (20.0%) of L
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monocytogenes and 2 cases (5.7%) of salmonella spp were isolated in the small-scale meat
store. S aureus was isolated in two places among 10 feeding facilities of the elementary
school. This result shows that the sanitation of elementary school feeding facilities is so poor
and more careful policy consideration is needed. Eleven strains of S aureus isolated showed B
-hemolysis on blood agar, 1 strain @ -hemolysis, and 1 strain y ~hemolysis. Isolated strains of
L monocytogenes were reconfirmed in 560 bp by PCR.

Conclusively, these results show that the sanitary condition in the stages of slaughtering,
transportation-processing and consumption influences the degree of pathogenic microorganisms
contamination In beef severely. It is necessary to apply thoroughly hazard analysis critical
control point in a process of beef distribution and also to develop rapid test methods for
microorganism diagnosis. This effort is very important for the supply of safe and clean meat

from farm to table and helpful for the improvement of public health.
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E coli O157:H7 &2| ¥ &3

T ¥ 22| v FAAE 10 g€ mEC
broth(Difco, novobiocin 20pg/mé3 7}) 90meol]
st 37T, 18~ S W% &, &
d wgas F3y e Hdd) F§Asiy,
cefixime(0.054g/m¢) 2 cotassium tellurite(2.5
pg/me)7t A7FE MacConkey sorbital agar
(Difco)¥ fluorocult E coli 0157 iA](Difco)
o = HEFslw 37TColA 24417 viFstd
ot wiF & odd =L MacConkey agar
2! eosin methylene blue(EMB) agarel %3}
of 247t v Fat At

=d ¥ FF &2l A" MacConkey agar
ol lactose &3 e L EMB agarollA =
Mol F&3YE Holx IZo| &l E coli
OI5788 42 o] &3 SN AN
€30l dojute ol UisiAE triple sugar
Iron, IMVICAIEE AAl8kaL Vitek system
(bioMeriux)#} VIDAS(bioMeriux)& A}-83}o]
HF Azt

Listeria monocytogenes =2 ¥ X

o ¥ =22l vl HAMEE 10g¥ F 3t
o] 90me2] modified UVM broth(Merck)el] ‘go]
37C, 2473 vkt vik-& PALCAM
(polymyxim acriflavin lici cefatazidime esculin
mannitol, Difco) Aejul]=]o)] &M HZ3l5 37T,
48A1ZF vl ekt oS, A" M EE tryptic soy
agarell ¥4 HFsta 37C, 4N &F Y
st} 88, +54, B3 54 55 4Y

s
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(ATCC 25922)F °]-&38F CAMP(Christie, Atkin
& Munch-Peterson) A18-& v £33, &3] Al
5 o2} 7k Asied Aats AXsan.
HAZ #Fog Yt Vitek system (bioMeriux)
# VIDAS(bioMeriux)Z ©] &3t th.

Polymerase chain reaction(PCR) ZZ &l A
& : L monocytogenes2] primer A2+ hly A
SS1 5'-GAC/ATT/CAA/GTT/GTG/AA-3' ¢
hly A SS4 5-CGC/CAC/ACT/TGA/GAT/
AT-3'2 Bioneerol A28 stgth”. DNA
%22 hovine heart infusion brothol] over-
night BR¥AIZ] 7Y 15meE ependorf tubecll
$ol 14,000rpm, 2¥3 941 £ 3§ thE PBSZ
13 AASFETHE00uL). ©leIA  triton X-100
1% 100p(+DW 200u8)oll ¥f-3ld 100C, 5%
ZH 89 H €S YoM WdAAHY olE
template =4} PCRel] &3¢t} PCR mixtures
premix(Bioneer)& AH8-31% 29, template 244
¢} primer 22 E¥3t, PCR 21< 95T 4
B $238tm, 94T 18, 55T 14, 72T 1804
30 cycle %3 & 72C 108 ¢ ¥hgslz,
4CAM AREAct 2% agarose geldllA A7)
dE3 F FF ARE FAEA

Salmonella spp 221 & &3

7 ¢ 22l i FAAE 10gE 0mes]
buffered peptone waterZ 37ksla] 37Tl A
24N 12 S wgd F, o] vjgA S 2FF
o) ZF ujA], = selenite cystine broth(Difco)
10meol] 22t 1S F7vsts, $A9 rappaport
vassiliadis(Difco) broth 10m¢ell 0.1m¢E 378t
o] zbz} 37°CHE 427CollA 24A12H8%t 23} St
viokatdah. Zrzel S wlgAE  xylose
lysine desoxycholate(Difco) agardl]l E=&3 ¥
37CelA 24712F v FatAct.

S ¥ gelAH : g2 g sl
TSI agarol] =5l 37°CollA 18~24A]17F vl <%
3lx, ARdEgdo s FRE e T daNe
aFSAS HEYS Ak, olo] Ay
ZAALE AR} Saimonella spp] HE #<1
< 98t Vitek system(BioMeriux)Z VIDAS
(bioMeriux)& °]-&3ld ~z2]d3tTh

Staphylococcus aureus =2 ¥ =3

s ¥ 2zl v HARAIE 10gE sto-
mach bagell FdH o2 3 st] 0mee] 10%
NaCl& #7138 tryptic soy brothell H&3she]
35~37CoA 18713t S vl g, wiFY S
Baird-Parkerthx] =& 4337t U E 24F
FHuR| o] A FHFsd 37Coll A 24412 wll
&3tk

E o #ol MY FEld S 43T
wix|o] &A 37ColA 18~24A17F wigqt ¥
5% HF o] F¥¥ tryptic soy agardll FF
3l 285 & AASFA . catalase, coagulase
2 FEHAEE HASATE S aureusd] HF
S 93 Vitek system(bioMeriux)®
VIDAS(bioMeriux)°ll 4] 2Z2]d sttt

Campylobacter jejuni =2

7 % 2ol sie:As 10gS 0mee
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(Difco)9t &3t 37C, 4~5A17 1| 3718 =
AR 5%, COz 10%)1A 4t Aed S
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vine serum 5%} cefoperazone(4mé/ £ )ol F7}
2 389 campylobacter jejuni-free agar
(Difco)oll ¥ F71uid71Q1 Microphilic
Bug Box(Ruskinn technology)eilA] w]&713
ZAC R 42TCoA 487 Mg o= 14 #38
FS A=Ak 23k £ wWEFE am-
pylobacter jejuni-free agar(Difco)ellA 427,
24~48A17F B 371 A 202 WS

4
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spp, L monocytogenes, S aureus, C jejunid
on, g3y 22 A¥AHE JdUh

SR aT)e AddiMae 2 cEESE

BFBAA £&270 Azv)e] dukARFSE
98 AANEU0°ctw/arm o] Enjx=
10%cfw/grivte 2 JYelygth =3 =53 43
719] RS FRE A7 200/ o]
2 HZHAHTable 1).

207 RECHAHY WM n|ME HAEE
o

X FEHE 237] 14574 W3}
FECAE HYA rlAEY LG ESE &
Fe7ledA 2 AvdA e RSt
Al A3l 8 WUA vy B HEE
AM|RANA 232%, =5TA 125%, &
- 7L 56% FELR AEEHAT, AE
d T#2Z2E S aureus?t 9.0%E 71 Bol A
E5H U2 L monocytogenes 55%, salmonella
spp 14% ¢©2.2 AZHUYT 5 HZ:d A
BT e E coli O15TH7® C jejunic
AEHA ¥RcHTable 2).

o

T

Mao|et HEsoMel H
£E

Aa7)eh Aol Ao HARnAES AAL
& A3, Azl e 133%e 52 el
A3, BASAAM 165%2] & FFoz HAS
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100%9] AEES EJ}. S aureuss BAS
dlAM 11578%F 12728 104%= AZHYUxL,
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eElttH(Table 3).
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avdAle 437 Sojde] FrYz Wl
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286%2 HEES 291 M E 16.7%9)
HAE2ES B4k 53] 98 F4ERvgaA
S aureus7} 4710] Eal=o] 167%2] AEEL
Hol vk A3 dAegdidME L mono-
oytogenes 773(20.0%), salmonella spp 27
(67%)¢] AEES BHTable 4).
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Table 1. The general bacterial count and £ coli count in beef at slaughterhouse

No of samples

Range (cfu/g)

ltems tested (%)
General bacterial counts 40 (100)
E coli counts 40 (100)

22 (55)

<10'  10'-<10° 10>-<10° 10°-<10°  10%>
2 (5) 4(10) 22(55)  12(30) 0
18 (45) 0 0 0

Table 2. The isolation rates of pathogenic microorganisms by distribution stage of beef

Stages No of No of positive (%)
' Samples (%) E col®  Sal® L mond® S aureus® C jejuni® Total
Slaughter 40 (100) 0 0 0 5(12.5) 0 5(125)
Processing 36 (100) 0 0 1(28) 1(28) 0 2(56)
Consumption 69 (100) 0 229 702 7(10.2) 0 16 (23.2)
Total 145 (100) 0 2(14) 8(55) 13( 9.0) 0 23 (15.9)

®Escherichia coli O157:H7, *Salmonella spp, ‘Listeria monocytogenes, dStaphylococcus aureus,

“Campylobacter jejuni.
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Table 3. The isolation results in raw and chilled beef

) No of No of positive (%)
I{lndS 0, -a b d .. -
Samples (%) E coli Sal L mono® S aureus® C jejuni Total
Raw 30 (100) 0 0 3(10.0) 1(33) 0 4(13.3)
Chilled 115 (100) 0 2(1.7) 5(4.3) 12 (10.4) 0 19 (16.5)

abede See footnote in Table 2.

Table 4. The comparison of contamination at small-scale and large-scale meat store

No of No of positive (%)
Meat store o a b c d e
Samples (%) E coli Sal L mono® Saureus” C jejuni Total
Small-scale 35 (100) 0 2(B7  7@00 1(29 0 10 (28.6)
Big-scale 24 (100) 0 0 0 4(16.7) 0 4(16.7)
Total 59 (100) 0 2(3.4) 7(119) 5(85) 0 14 (23.7)

abede See footnote in Table 2.

Table 5. The contamination level of beef supplied to elementary school

No of No of positive
samples E col® Sal’ L mono® S aureus® C jejuni®
10 0 0 0 2 0

abede See footnote in Table 2.

ZSEtngalto S8 £217|9 2T Table 6. The biochemical properties of Staphylo—
N cocecus aureus isolate:
294 njgRe] ogdoz AI A4 5 >
2YE 2580 FA4LE gates A 4 Properties Results
%, listeria sppe ¥ EHU2Y L monocy- HemOlYS%S a 1
togenest TE|=A| &% S aureuse 20.0% Hemolys%s B 11
o] 4&ES BYHTable 5). gj;l‘;l;’esls r 1
22l S avreuse| Hzisty M Coagulase *
Phosphatase +
¥ ¥ S aureus 13759 AY38H Jib DNase +
Table 6|4 B ul9} Zo] 2HFA], catalase Colony pigment +
A4, coagulase test B L2 A blood agar©ll Cellobiose -
N o8¥F 13 A4EF 117 7 £YF 13 Maltose +
L po Mannitol +
ojitt. S aqureus= X5 phosphatase, DNase Marmose .
Aol e maltose, mannitol, mannose,
o waga Sucrose +
sucroseE &8l Xylose
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Fig 1. Isolated listeria monocytogenes 8 strains of electrophoresis photograph.

2elgl L monocytogenesoll tist PCR &z}

PCR 7| o]&3lq Amr|dA HE2€ L
monocytogenes 8718 EIAFE dYHoR
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Fig 13 %] 560 bpA7]el SZAA 8 F
EES At

1]
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HYA vAdE 9g 2mrle egy 1
WAe IR 73 AHE E3ste wi$-
83 dolt}. A{AFe] S Ao
2N ESGA AR &y stEd
At 4Bl 9A § FEE F5HFE AXH
A, 293 AT FFYZ A3 HAA v E
o FHoZ uFe ETAY AAFW ohe}
AA g8 detelM g AF5o] dAsty
olZ A} FH e gz A,

=57 BHeyg vAE LEeTS Y=Y
=22 B HE Table 2914 S aqureus?}
125%2 333 ¥ FEo2A YA 3}
A7+ F9 HAalsLrt 65 fdEo]or &

AR T8 2Kz FdEolg of
=5 - nb- 7k - drfste A ol
& 2P 5 glon, o 71 8

o A =50 EEAY HAA vAYEE
o 2=t 4ok FW =57 HA A
F 2 2374 g dutAFsEE 5x10°w
o We R AFSFE 10%cfu/er PITOR
AT lon, WA EL AEFH A
= o gda FAstn Yo B dFeMe
A F57} 10°cfu/grl e 2 £&3e 4
A et st e, WATsE: AR E
A(10%cfw/er)ol 82 F&Fo] Aoz F5
g HolUTh

=% 9AE A 2 AR A AdF
SAFEL 2AIE & S5V wadw, 2o 7
+ Ud 5 =9 ?J_Hmlﬁ—?ﬂ 3.60~7.48log
cfw/erFEel AL, A F 2 HF N FoM %
Aol Mg +EE FAMRD, 29 47 <
WAl FFE 20~67log cfu/cr FFE2E B
FAre) Aot Akt

E coli O157:H7° 23 284 F9L2 1982
W onjze] e ZF9 uAItFoA E &
SHE H3 A3 553 28 HAE @ 47
ol A XHE Hud olF {4, d¥
4 Hn) 5 A AAdoz EFHo R T J
wroz waystn Y. B3 m Yo
enterohaemorragic E coli O157H7 Z43A}t

4

B F 52%e +&3% BdH] U, 16%

B AR 0 AME, 14%E ARF, 12%E & 1
23 5%E 71t AFo] AAAFoE 3
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o QoHY, 9Bl 79 1934 a7 e AbdA o
2 gxpdAel A, 1990 HYA digdE
o 9 A FApEAYe] H2E HuHIL
B a2 F oad o] Raddd”. 53
19963 5¥cle L7lokntd oFigw FJd
AZES AlZog ZRFRoz Iyt HYs
o 1996d 8¥E7A F 9578He E coli
O157H7 A7t B o]F 11%e] At
F3lAch olFolx A BT 1o 7|
el 3F v, d3& vES AFE A
Ul 2As 3 e Aot 2 A
M E coli OI57TH7°l AEHA &%ent
UM AFE AFFE0] 29 Y F UL
o2 AEAQ ZAA a8t

S enteritidise IWel I AFE dA9
AetzAl W4S BHFAY BadA Jd 4F
% Aol AAAEF TEA A Fo) AR Ee
vl Zo] 541% 2 HIFEA AFHT 52 Ao
2 Jehdi, olF B84 AF F sitEe]
524%2 7V Bskm, six 1) 325%, §a7l
6.6%, 2117 4.8%, TEAE 24%, AR 12%
#olgtka ZAH AT, ol& LA E vibrio
9} salomonellazt 242} 25.3%, 247% % 7V¢ &
gtz o theez IEATH 96%, AT
6.6% &olQqtin HudAtt. B AFdAE
=23 6. 7hEaAe HgqM e salmo-
nella7t HEHA  @Fkouy, Av|dAdA
salmonella spp?} 29% &AL, Ao
o] g7 ajle] g s nYE P&
o] W3E & glo] AFE M 7hHeAel
Z7iH e g &30 A4 #erh a7En

L monooytogenese A 719k FALRE
i e Z35E HBIAA 2%t Aol
e AT HEFeE Algd ol2rx dhe <
FZEALY|HO, 5 Y2 Ao =23
Aol E HE €L =AM ezdHEotF
284S U8 F A F € &3t A A4
X Zvzt 62%, 60% B 76%C2 Rustda, &
9] 231 F gxeijo} £ EElg&e W
g F o8A F 2L &3 A =AM #ZH
10%, 36.7% 2 633%°lAct. B AFdr =
olHule WL #£F0E =EWAlAE HE

HA gtz Eut - ZpFEAANA 2.8%, aHIG
AA 101%2] &S B olAL HF
ab|dA A 2fo] 71F Bo] olFojrte
AL BAFY. 53] 35 - AGA G A
33t RBu7|dA L monocytogeness 3074
Z 370] BEHo] 100%9 FAEFES B H
< BHeAd AEE 3t UA fRedS wet
e o AFFe] Fa o] & F
A& TN E AT,

S aureuse AFgolY FE9 ¥, Fu ¢
28 5ol FFst] o, dutde=w AR
3 AFgel BEEL 30~40%°]9, o1& F 20
~30%TFF7F AF5E 78 dF9 2L A=
FEAE YRR A7 A9 v BeA
Ied7Fe] REEe H~50%E, 252
20~25%A o 1A Alge] FAqAM Xx
A7d BREL 4~4%E vi$ YW, A3
Arge] Bl F 20%0A4 ER/d Pl HE
HAtk & olge] HFoAE 10~20%04
Al 40%7HA ol AEHIE ), EJF A
#AHE 4F AFAMZ o] o] 2 HER
AesE Aoz geid Utk B dFdAe
S aureus7t 9.0% FEoZ HAEHUR, 53
S2AAA 126%2 /M BA Jelga, &
H A A 10.1% 2H7LZ AN 28%FFE
o2 EZUAAA 71 Bel HEE 32 F
d9E59 YAV RFET9 AAGE el
BAZE Bo] LS & F AW, B3] A
Azl &g stAY gulE H$e dA9
PFF = zA|Fojol & Roln, £m:r]e] wWH
A mAEed BAE 93 HACCP7} 5875
S QA F AUk B Y S aureusel

=

54€ =¥ EHSZ2  coagulase type,
hemolysin type 2 enterotoxin type¥el A

2

g ZAS}A coagulase YT 27657F 68.1%
7} enterotoxing 4HFEH I, coagulase type
#} enterotoxin typeZte] 5|32 quvia 33
°18], hemolysin AT 276FF 74.3%7} en-
terotoxing AHY8+%1 3L, coagulase type en-
terotoxin typeZte] Eo]4d& 94| ity B
23J}t. B AFQE coagulase I3
28530 AL A
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C jejunic ¥R-Z734, AH-ARzgol
Bagol gl g Ay BLdTAg, 2dat
o] MAEN HESE Aol gdagdoz &g
gt gdhE 738 AF AR 9% H5
E EA gt} AF-ARE FEAS EEde
2 AEHFAE dFEH ke FVEE B
2% Q. ol e AFAEL BFTL ¢
£ BUdole AN AF HAIFAZA w)
AA At e AE Yehie Folth o]x
2t HAdA BAZ C jejunidl <3 FA
AAGAME BA AF AFA7E 71 =
e a0, B Apdie 2&2UA,
2t - FFEEAIY AujdA] BRoA o] Fol
AEHA &t

olie] B Aol yebhd uiel o] {5
TAE ASE AR RABIE AL ZE
7] Wizl wet o] dAE AXNEAM 2
Aol g2k ¢ ez AAAH m, A
718 QA ZA} o] Fojol & Aoz Erf ®
& ARA F FQ =Z% o] HACCP #2
o] 271%E HA3Z FYs=olof & ez B
o, SAEAYFANME ol W AT
Fo|9} AN T AE B2 W4lo] o]Fo

Aok & Ao Atsdnh

=

2 £

BEADAA FEHE A7) 14570 s}
FEAAEE B4 vAE 2G93 =E =
Al =&5TAIS 2o st dutaEs
o WAFFE BYE PG
1. =294 237)e dvtidse 8
AZNE  10cfwer D]  En|AE
10%cfu/cro) ko 2 vepgtc), 3 A
71 8% ANNE 1W0cfwer olst2
AE&HUAT
2. FEEAE ¥4 mAEY fHEE &
v AN 232%, =29A 125%, &
uk . 7bEEA 56% wo2 HEHUL,
A&d do2E S aureus7t 90%E 714
2ol AZEHYew, L monocytogenes
55%, salmonella spp 14% <22 HAE

A3k 8 AEE ANse f9eH &
3719 Ae] E coli O157TH79} C jejuni=
AEHA ¥kt
3. Anr|et ¥Ase] ¥YA vdES AA
g Az Aarlelx 133%, dA-SolA
165%22 +FEo 2 AEHUch 53 4
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