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& ol vl AAol7le), 1= A A7)ske tha Aol 3]
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o] Ao ALgE EFE L URTFEZME Salmonella
enteritidis ATCC 13076, S pphimurium ATCC 14028,
Campylobacter jejuni ATCC 33565, E. coli ATCC 12288,
Listeria monocytogenes ATCC 15313, Staphylococcus aureus
ATCC 15365 So|H, 0|5 FFE-L AFAKDifco, USA)S] AA]
o wetd HieF B SAAZ sl HusEd 2848 gz
3 S u gl AHEskc

EAS

AN AHE EASE B2 15 A - 28] SAFNN HA
SR AgozA, AT AZHY FARYE o F
WA Yo AN AR W SRRl 4
slo] A% B, o2 T W) Hold ARz 47
A Bl 2F AFLAE ZAl] FASA

AZE NTLYE ZAle -3 8 HaMBe 22 H S

TAS e 4F ATL9E RAkE A AAE S
A AAXNA sPsle YHFAUS H83819, Ve
AFFA 9k HHEL AOACS WH (15, 23)°l whr] =33
< 9xez qdct. 1 FATFY FAL, WEEEse =
AL 2 ZRATTFY R2AM AFET WEHHATERA
Salmonella &, S. aureus, L. monocytogenes, C. jejuni, % E.
coli 0157:H7¢] £&] 2 54 o] e Mg A= B4
7} 7] B33 Aol e} FUEA FRIATE).

w3 SAA 7P e AR B 47 WA ol
£3) A GAAE mlF 20 mgs FBIEE AxR
WS HFE AR EAST 234 &L viAE] EAseR
TRl ol5 gEd WML H&d ulel FUS R A
zpoll wlebA 7HE AELLEY Salmonella -T2 QAT S
gl vl sEAL shod, W] AR A &) thefM = ZARIITH

S. aureus, C. jejuni, L. monocytogenes, A E coli O157:H7
] EojFo|aL A3 74589 PCRIYH

S aureus TES N&3la EolFHl HES 3 HF £3)
AHEE 4R 50 BHWHOEAN coa B nuc-genes F
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O157:H7S FAA} F2olA 2143 FHELAL Call TS
ol F3t yid 2 eae-gene2] EA|GRE PCRE FF Gl
stolaled HE25H StYoH, C jegunid] Aol Cardarelli 5
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(13)2) ¥l wWebX CIF-primer (410 bp size productyS E4
3] PCRE S334aL, L monocytogenesS) 782 A3hetd
EXAALZA CAMP test (Rhodococcus equidll 579, S. aureusOll
)k Listeria W3 E A (Difco, USAYS o183 Y 5
A7A Gske FEo| 75 S gEstch 2ea 4 7F
W pCre) 53-8 viEste ME FEe AHTAS g A
58 AL gz2EFE ol8F dERIEA 52
MacFaddine?) ¥7712(12)9l et 3 FFL 2433
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W e 2 ST,
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o BHel 8PN QFE T F1RHS
o sk Sa HaAel g 98 FA Fe
AEe] At 2 BR BFdYle =85S F7E stk 280le

o}y ARFF Zwo] Ho|xm glo], HA] Y7 Ay
o glojX FHeFH o g 7HE T gl

o] AME o EutErTE AP SHA TU7Fs
3 A5 YT SHaA FRadolA ol S AL 7t
s Fr NS Salmonella LBE FANTY ©1o1A A
S ARG A BA LT A hF DE AT LT AR}
Q42T FAHAT e 2AARG)E TR vk Ut 8t
gk o} AR FEHRAY TA YA thEk AL 2}
B 2 A3 oY 71A] o|RE {8l ids] =EFE 44
olt}, webA o] AFME EATHS vl AFTTA Y =AS
o tlEA PlAEL S AHS AL, ofv] BaE vt Sl= Al
HAANA ) ALY HHELAE FAL AR Hlsle 5ol
AQl ztol2 Ttz shH, =3 EAFA dAM Bt &
Q) PAEA WL AeEr) 93 BFHoz sV £3)
ALEEE Y] RSl A o83 AFH e Bl o)
T 2AWLLA 814 ©1F HsiM B A= B Y
o) FRE S A AT ol A W =AY T
A dHIRALE B3l A8E AT & FRAF 2HdolA
Az Z3g A 1570 Al - 29 BAFCA FAG F 115
Z=0] Algol tsiA Itz ZAYERE WPES FE3te 289
AT E gyon, ofe}t 2 2AMEAE AU

WA Table 19] AN E A 67 A =AF FAHAS
o tieted TR WATTSs 2 TRl e oF
= 2AL Aoty WA FAlEse] LUEE AS 1 gd 3.1x
10* celle] FFOIAL, AT LT AH 1 gF 2.0x
10° cell®] FFo|glon, TEATTFFY QUE 44L& 1 g9
8.8x102 celld] 02 FAEITH AR R FATS,
TEg 283 TEATIFY] £42 QA5 Ee Ao R &
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Table 18} AT} AlFEA 2 Al§oMe] v|PE LEE 4
Gy vimshd, AukE o 2 =AFA A AlSo] AlEdA
o] A% HTEE 10~100 T5F oS £E02 B odE AF
& B2l Roz BAEL ueby A&d 4FL A58 7
3 A7Z Hole vl I o]FEME EARE A F &
EGAE AXe FFEUA Agel E2ARY AT 835
o A 23 FEFHANMY AdF oA FAEE F7H
Q 2¥g7Fd o3 LAET} B} IAEHAE AoF ALY
Ak BAF A3 AHE ALRHA T, o] IF HHE FIMA
Hl24 B8 ZARE FREJGT AZ4E AT w2t
FEHRN LEESE WFY) HRME Bk BAT AN
2 okdpaE)e} SHlE FHFo] ATHT YL WS F= A
g2 AGHAT 283 EAFE wd o|F HHNA olF F
o] WAewe 44, A5HA 1tag 2 AT &=, 7Hi
xe] ARexe A, MEXR Bl Bt HAHE
HA =3 2o st e E e FLeEY e B
AL AES h Y sdsiol & g Bl

39, Table 20] Aol A o7l Al - £ AN
A Agoll st Aol 455 ST BEsl 7P &
3] 2E) Y Salmonella 7 TSt LAEE ZALSIA
th & 30579 EAL FolX Salmonella &2 63.3%(19/30)4
Bale-s Jehident, o] 48L 20058%0 -3y B
A& - A7IN G AHRA L] A2 Salmonella £TY] LIE

Kor. J. Microbiol

AR 68.8%2] A Brhes thd WskA|E & Aole oid A
o2 Byt ATH O 2 Salmonella ST LIFE A3l o]
AME ALY AgASe] A Bl&d FFEOE 60%0]d
H2E 2 9% AAE VeIt bt S AlS Ak
NA Salmonella &%) SEE FA43E A3IA AlFTAIRJ] A
AHANMEE =AFTHE AT FFHoE FFEA 0|2
V4R 2ok A 9= Qb el Frojdo] AlFE AAlst
£ Aoz 1Y

EAENA BEE Salmonella 89 ZA AHAME A
& - A7IAG e FHAET 31 o) AlgA Sl A2 A A}
S} Ak Poiien, =3 HAAA] BIFHE A3
dozx Alge AFE BT 7P dBAde] 2 S
enteritidis7} 33.3%(1030)2A 7173 Btar, ojojA] I $-87
A 7 AujAQ dHF o2 FALE S muenchen©] 30%(9/
30), 2811 AHE R3S O £Fo FEAA 7T 2
Bysln Qs @AY S pphimurium©] 3.3%(1/30)] TAE
ZAE et et Al gAST EAS AR LEE AT
33 o] ExRe] FA AFE A9 IXE o] EIE S,
zte) A AETil B2 4RSS A T 4 AU

A& 7124 ZN BAH ¥ +F9 Salmonella T2 &
el Boh A e A8E SRz}, ZAE B g
3l AFEE T3l Ax 157 A] - 2] =AM F 115
Z=9] TAIS-L SAslY 7B 02 Salmonella 2] S A=

Table 1. Comparison of microbial cell counts on the chicken carcases collected from six provincial poultry processing plants

Region ) Microbial cell number/g of processed chicken meats (cell/g)
. No. of chicken carcase
(Province) Total cells Coliforms Staphylococcal cells
Kangwon 5 1.8x10* 1.8x10° 1.5x102
Chungnam 5 54x10° 1.2x10° 2.6x10°
Daejeon 5 3.0x10* 3.0x10° 1.9x1¢°
Jeonbuk 5 5.7x10* 2.3%10° 22x10°
Jeonnam 5 3.0x10* 1.8x10? 4.9x10?
Gwangju 5 4.7x10° 4.5%x10° 22x10°
Total 30 3.1x10* 2.0x10° 8.8x10?

Table 2. Isolation frequency of Salmonella spp. in the chicken carcases from poultry slaughter houses

No. of chicken

Isolation frequency of Salmonella spp. (%)

Regions - : o ;
carcase No. of isolation positive carcase (%) Serotypes of isolated
Kangwon 5 3(60.0) S. enteritidis
Chungnam 5 5(100.0) S. enteritidis, S. muenchen
Daejeon 5 1(20.0) S. enteritidis
Jeonbuk 5 2(40.0) S. enteritidis, S. muenchen
Jeonnam 5 3(60.0) S. typhimurium, S. muenchen
Gwangju 5 5(100.0) S. enteritidis, S. muenchen
S. enteritidis 10/30(33.3%)
Total 30 19(63.3) S. typhimurium 1/30(3.3%)

S. muenchen

9/30(30.0%)
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sl ZARRE A= Table 3914 YR vhe} 23t A1)
ZAE BAS FAA BT 67504 2E @AY Salmonella
&7r0] He|Eo] AAFHOE 583%(67/115)2) &L B
AR o] 4L AEH ABAS(68.8%)F 671 Al - =] =AS

EASY) ABLH AL 189

AEA 20 mgLEEY FAHET FHI AAEAE FH
) 23 Aoe BAHUL BE &A1Y ¥= UL 5 A
AL 5 Yok, ASAA A wxE =g WA, F7HHA ¥
237+ B4 Bl tishM T2 27t dojoF & Ao H]l

A BEe HH(633%)S T3] A = 2AAER TS, 19, 22).
AlEE ik 28l o) AFL ¥E AR vlaE oA, a8 SHFUAE AARIA gEFA HddATy

] 22] ASANY Salmonella E2& AU 34%(9, 14, 22),
Acre] AAHQA 67%(18) LT WEFE AlSe A
63%(16)E s LEE AHy} vlage W, vFe] AHET= A
33 B2 QPE AF o, AMycie} WEH=9] AHT= tha
HS8 20 0EE A AcE EFHAT AF vt
T 3] A kHdl Alge) BRE SsiME HEHH
Q) AT A)2EQ] HACCP AE2 K}l A3 o)d)a} g}
2 AAL 712HAQ 3AEY AAPAARE HAF o
Hatn, EAMTUANME Bt HF|n H3AH] HeR
ALS Agsta, ojolM wat B F7tedY 787 =& 75
FRNME A A eaE FA437)7] A B} 53
Q oA e] o] WA AIAR FL Tk, 8, 14, 18).
39, o] ATAME EASS AR FAHe AEs 9
3 B FU EAGNA AS] nAEGA] EFE AsiA
&3] A8l YE AEA (G A2ANY A thaj ZAM}
At} Table 49+ 5] A3jolA Jehd ulel o] WA AaA g
F2 FAT 2ASNNE BiHE ASEos SAITe W
T2 A oF 1008 B Tt EEUATT 22 Fo
3 Aoz ITEFTFF ANE i XHFAK H
A AS ATl TR ZAhaHyT FEFA] Gt ofgt
Aol T&H o]FEME TLATT A9 SAJo] Gl of
PHE 2 WSS B3l YT, EF A 97 AT
o]71% 35y, thF3t BAFRAME &3] EAjste HATE
A FAAL WA e AdAe] ted] Astths 54 Wi

Salmonella &9 LE=d| thk vIILERANME HA MAS
& 733%% LEES a8l3 HlAE ASES 713.7%Y 43S B
o, AF e A2 BYE 295 4FE Byt A=
FEEATF A} BYS A2 A 20 ppme] FAFE o] 83
FAEY wogE on A& Ry Azl HAFdH U=
Salmonella &0+-9) JAEH = FR1F A9E LH3R] 3=
Ao ZAEATK1Y, 21).

Z 4HA uie} o) ASL Vg SFHROE AF v E
o] eAETt AHCE gL Ao 4HA dewl 2 oFE
E35 ANAANMRE Ul S84 GAZE AT BAHoE
Hosl Ao 2 AAFEAE F53A] 3l wdshe2 sl
ArtelA FohsiA DHEHT AR Qs AgedA BAEA
AARE LFETt B& ol glan, o]FA EATHE AHE
= AgME Az 3 vlEgt% Samonella $$TE& R
AL AS- WAL G BAA Y FEHAH-L ATt viHslY F
718 4eute)] Qi AAo7IE T, 6, 7, 16, 17). £ A
B FEAME o] FHYA2H M thE ofudt 7IEE
o= AR H=Ee vl YR 2o #AZ HAlge] o
e Al Sotd Ao HHE 29 S5 A%
o] AYHL Yohe F= FAFCIY 28z =AAHAY T
2Ry Fol A& B Arle FES ZFELS HE 9
o Fu] A2 k250 FL& Y7E A 2ARRY
& fEdle a5 E o] 8% FAMPIE HIRIt dA7t
2] pgE olmg F4 2 AEUHo Ty I HAF A

Table 3. Isolation frequency of major zoonotic pathogens from chicken carcases collected from chicken slaughter houses located at 15 regions in

nationwide
Isolation frequency of major zoonotic pathogens (%)
Pathogen
Salmonelia spp. Campylobacter jejuni  Listeria monocytogenes  E. coli O157:HT7  Staphylococcus aureus
Positive/

Total tested 67/115(58.3) 43/115(37.4) 50/115(43.5) 0/115(0.0) 35/115(30.4)
Serotypes S. enteritidis C. jejuni Serotype 1; sorbitol(+), Staph. aureus
(%) / 22.7) 42(97.7) 30/75(40.0) eae & uid 35(100)

Other S. muenchen hippurate(+), Serotype 4; -gene PCR(-) coagulase(+),
properties (57.3) 43°C-growth 27/75(36.0) coa & nuc -
gene PCR(+)

Table 4. Comparison of bacterial cells elimination effect of the chlorine (20 ppm) treatment in the chicken carcase rinsing-water at the poultry

processing plant
Treatment (20 ppm chlorine) Total cell (cell/g) Coliforms (cell/g) Staphylococcal cell (cell/g)  Salmonella spp. isolation (%)
Non-treatment 8.0x10* 3.4%10° 2.8x10° 56/76(73.7)
Treatment 1.9x10? 2.9%10! 3.9x10° 11/15(73.3)
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Table 5. Comparison of Salmonella spp. inhibition effect between chlorine treatment and non-treatment water on the chicken carcase rinsing

process stage

Salmonella Treatment water (chlorine 20 mg/L) Non-treatment water

isolation (%) 11/15 (73.3) 56/76 (73.7)
S. typhimurium 6/11(54.5) S. typhimurium 13/56(23.3)
S. montevideo 2/11(18.2) S. montevideo 3/56(5.4)

]SSO‘;;?;?’(‘Z/SO) S. muenchen 1/11(9.0) S. muenchen 18/56(32.1)
S. enteritidis 4/11(36.4) S. enteritidis 29/56(51.8)
S. senftenberg 2/11(18.2) -

= $5AXo] &3l Salmonella®} Campylobacter, Listeria 5
5 2 A4 FEAR ATFES ¢H8] AA =
Ag) B7Fss Ao deiA TG, 8, 9, 14).

HT ASEHY AHQ s ZAE A% =¥o] s 3
5 FoME AL IAFFIIE oldet BAS
9] 29U w7 eg Aeshe Wyol g0, AS 7E
= B2 A AiEd JAEAs} Qo] HE83)
o ¥IAE Z)sk AR, FjolA AEsaAd 0|2 kA=
AAG Anlst A Ao 288 2102 HAITK, 3, 8).

3 Table 3¢] AalME AFEE HIEst] F4t, B,
T, AR, A, 35, A5, 9, Uid, 5, A, HE, I,
B71AG 5 A 1570 Al - =] ZAFCNA AT AlS i3l
A Salmonella ST9) LA5 gk FEHQ ZAWIAE dH]|
ZA RGOS g B 583%0] LAEE Ve, e
Balg A3 ZAMAE tha ZolE B S muenchen©)
s7.3%2A 7P AMEe) BAEes ZANYL, 1 nees
S. enterinidis7t 22.7%% AR 53] ©] AHM M =
& ReAdES Jehd S muenchen BHF-L o]n 1993 o]
2 U $-8A0NA 7 Rl e g Be=al JUE Salmonella
FAYolzk Palel R3 FAHT AAFHe 4H R IIHANS
“,5,6,7).

w3 FU SAR AlSelA ARlA FEe dodle W
AR C jejuni®l BENEE 374%@31152 ZAE R OH,
WAL T FA3E dEAR] ALY JAFTEHeTEd
L. monocytogenesS] E-2) &L 43.5%((50/115)F2A C. jejuni BT
T & BA44S B o9} o] Campylobacter $51°)
wre Balg AAS Bl AL otz o] @Fe] el Wol
Listeria 2-72] 2] W] vlwate] B3shy gk 7o 54
(@E 714w, ) dAle] Al Wl Fol Azl tids]
zsithe 84 9 2 ol EE sl ddider FeA
Ho| Listeria 272 A3l wste] DolAA ghe €1d AL
2 ST, 11, 15).

Salmonella &7+ T T8 43T BAEY C jguni=
ARgolA AEe fiste, JA Jied o Bl 7P B
o Aoz UdA Y, 53] wFe] 2AMEH AlS] A7t F
23 9P ANHIT, 198432 ZARIAME AR 108F
W 4999 2LANEE JElA, HAAIES] 9%AA C

jeuniZt B, 5o A% Fadyt drjEx siett
7007F~1,4008 %+ Gej7} AnE Ao g FEQri(13, 18). 18
I EAS 2 duze] A C jeunid FEHEE @A
37 Hote oF elAE =okow, fEdAe Fa o
9lo 2 M= A HISAQA S41E9 FHFoH, SAZEE o] I
< SHAZ wE FE3] 885 SHA &2 Zo] Yoz ¥y
Ay, B3] Ak (infective doseyS 10~500718] TFEE FF
3 RS2 Salmonella, Listeria -3 Mg o} 74 H& =2}
2% FEI 4958 4 A2 P AEe 1Y AT
o2 2~5U9 FB7I9} dAlel w1, AkES B0l 1257
A&EA Dok dEA k1o, 13, 18). oMY AR 53
AS3 7 2R #AGE 23 de C jegunidl] W AR
e U9 A% da3] mES Aol AE ¥ W o]
AT C jeuni®l LET AL AFL 1 9y} g Aow
Helo}

S. aureus®] L BT I Table 39 AFollAe} o] 304%
(BS/N15HEA HIIA 32 228 AXE BT, ItzeR 4
ZEuA BAASY S awens?] LALE 7 A= EE0A
o 23]y EAAZAUNY AT AR 57 22 #8780
B WHI BEAge) ' A= 4R v, 2, 3, 8). 2
1 o] AHol e AF7A I AlSfrene] viiddel disix
E. coli 0157:H7¢] EA)7Fs 3¢l el Azsta] SAzARet
ClE0] multiplex-PCR 71H(eae L uid-gene 5)S Ao 28
sle] 1 EA) 7hsAdel dlsiAe 2ALE SHAARE s AR
NA EAZ L AlgEAe] AfY BT FolAe A8(0%)
B EA gt o] AAE o5y B AFeME & F %
o] 7}Fo| o] @Fe ARl BaF= HFE|de 3
FEAo] g Ao UeiA U] wWEelth 2 o] 4F
3} go] U ZpFel A 1989d % ol Z Ealste] R
9 E coli @F 15059 HMNE E coli O157:H7S EAFF
ZAPIAE 28] FR1EA] e43%ThG, 8).

AgHo g ol AFEL T A5 A hEA
RS 93 7EARY] FRAYNA M=ol =ANA AR
FAE ASol Ul 4 AT dxel st ZARIEeH,
SAlel AFE A 7Y E3] BEEE Ag5-8% HAd4ATE
=9 Salmonella 57& BVIZSA C jejuni, L. monocytogenes
S qureus®) LGES} E3) E coli 0157079 UIFIME A}
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st adlal =AY GACA 7 E3] ARSE e Al
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ABSTRACT : Survey on the Status of Microbial Contamination of Chicken Meats Collected from Poul-

try Processing Plants in Nationwide

Yong-Ku Woo (Department of Laboratory Animal Medicine, Korea Bio Polytechnic College,

Nonsan-Si 320-905, Korea)

This study was conducted to survey the hygienic status of chicken meats on the microbial levels, which were
collected from poultry processing plants located in the local provinces in nationwide including the JeJu island
(n=15) in 1997. In particular, Salmonella spp., Campylobacter jejuni, and Listeria monocytogenes, which were
regarded as one of the most important entero-pathogens relating to food borne illness from poultry, were inves-
tigated on their isolation frequency including the other pathogens related on the food-borne illness. A total of
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115 processed chickens were submitted on the present study. In general, the bacterial contamination frequency
showed more or less lower (10~100 cells) than those of sold on the retail and super markets and department
stores because of lacking of cross-contamination incidences, depending on the total cells, Coliforms and Sta-
phylococcal cells count. While, Salmonella species, Campylobacter jejuni, Listeria monocytogenes, and coag-
ulase positive Staphylococcus aureus isolation frequency of chicken meats from slaughter houses were 58.3%,
37.4%, 43.5%, and 30.4%, in order. But the present microbial isolation data were a little lower levels than those
of sold on the retail and super markets and famous department stores in Seoul and GyeongGi province at the
same period. It seemed that the cross-contamination problems (including the human, environmental and instru-
mental factors) during the marketing stage (after the last processing procedure; rinsing step) had the major roles
on the increasing of the microbial contamination frequency on the chicken meats after the slaughter houses.



