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ABSTRACT—Highly lethal Listeria monocytogenes, causing bromatoxism through
vegetables, dairy products, meat products and shellfish etc, was examined for
possible contamination in market beef. USDA, FDA, Malthus and Modified Cold
Enrichment methods were used for the detection of Listeria spp.. Samples of
domestic and imported market beef were collected from local meat shops at Seoul,
Korea. Total two hundreds and six of Listeria spp. were isolated and identified
from beef samples. L. welshimeri was the most abundant Listeria species in
market beef. Among 206 isolates, the number of L. welshimeri was one hundred
and twenty-one(44.8%). The numbers of isolated L. innocua, L. murrayi, L.
monocytogenes, L. grayi, L. seeligeri, and L. ivanovii were 49(18.1%), 14(5.2%), 12
(4.4%), 6(2.2%), 2(0.7%), and 2(0.7%), respectively. Detection rates of Listeria spp.
varied among four methods. The highest detection rate of Listeria spp. in market
beef was found at USDA method and that of L. monocytogenes was found at
Malthus method.
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2 A9E 98] A1E" Al%E F Listeria enrichment
broth, Uiversity of Vermont Modified Listeria Enrichment
Broth (UVM Listeria enrichment broth), Listeria pre-
enrichment broth, tryptic soy agar, yeast extract, Fraser
broth, Fraser broth supplement, Listeria selective
supplement, Lithium Chloride-Phenylethanol Moxalactam
agar base(LPM agar base), Oxford agar base(OXA agar
base), Oxford antibiotic supplement, Moxalactam
antimicrobial supplement, Motility test medium, Phenol red
broth baseE2 DifcodAl2HE TYstg o, Malthus
pre-enrichment broth(Polymyxin Acriflavine LiCl
Ceftazidime Esculine Mannitol Agar(PALCAM)), Malthus
pre-enrichment supplement, Malthus selective supplement,
Malthus disposable cell& Malthus instruments3)A}= 2E
T4 8511, Sheep blood agar base™ OxiodZ|A}2HE]
U3ttt Xylose, Manitol, N,N,N,N,-tetramethyl-p-
phenylenediamine dihydrochloride:= Sigma3lAl2HE 3
At
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Malthus Method
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2317 AR 25gS FRHoE AP %L 24§
HF g Petri disho} =ttt 225 mlel Listeria Pre-
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28 2Bt 30°Coll A 24412 k3t ch. of widey
< Listeria disposable cello] HF3}7jH| Listeria
disposable cellS 98°CollA 30&E7F B#d thg 30~
60% Fob 2o wst F Listeria selective
supplement& H7}3tch. 2 F B Pipette &2 v FY
0.1 mlS NH st Listeria disposable cellol %3}
t}. HEF Cell& Malthus systemo]] A} wjFatgch. o]
B Ao A Presumptive positive(Prespose)$} Suspect
2 Jeht AL Subcultured}g 11 Negative 2 UERG 3
& Subculture®}z] ¢tt). Subculture® MOX agaro
35°CollA] 48A17F ui<F shich. wdE A F Mol W
#F & TSA-YEd| Streaking}oj 35°Col| A} 24417F <
wjo¥s ¥ Biochemical testZ A A|8lo Listeria spp.&
2 FAsA
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Table 1. Incidence of Listeria in beef samples by USDA

method (Sample No.=60)
Species No. of positive Positive %
L. welshimeri 37 61.6
L. innocua 15 25.0
L. murrayi 5 8.4
L. monocytogenes 0 0
L. grayi 3 5.0
L. seeligeri 0 0
L. ivanovii 0 0
Total 60 100

A4 28 F BANA AT F 2 EHES U
7ColA 7 Bt MBI o WY 0.1 mig UVM
modified Listeria enrichment broth 10mlo] H£3% F
32°Coll A 48A17F wilkslHT). o] 22 OXA agarAtol
Streakingdted 35°CoflA 48A17F wjokalict. OXABAA
A Listeria &9 Hel g vepd g UIE Adste
TSA-YEo| Streakingd}e] 35°Col|lA] 24A17F wjo¥gk %
Biochemical test® A A%} & Listeria spp.& ¥&] A3}

Aok,
AE 23 Y DR

B AYL 417 AR 60715 4712 2] 2HE o] 45}
Listeria spp. ¥ A%, ¥8 433t 2 Al H 7]
Listeria spp.9}  9-& ZAIF A= &3} o),

USDA® o] 9%t Listeria spp.o] A& &L % A&
6071 Foll 6078 EF(100%)7} Listeria %4 0.2 viERTEH
o] Foll M L. welshimeri7} 37/602 R Listeriad & 7}%
E2 61.6%E Yo, L innocuas AN E 6074 Fo 1574
(25.0%), L. murrayi= 57§(8.4%), L. grayit= 37)(5.0%)2}
HE2&€ Bt a8y E ouhgel dddME L
monocytogenes, L. seeligeri, L. ivanoviiv 73 & X &¢ct
(Table 1).

FDAMRio o1& Listeria spp.o} 22&¢ ZAIE 23
thE wyln 2al 271x)9) w2 (OXA agar, LPM agar)s
olgdte] YL AT o WHolA LPM agar:
73.3%(44/60)2] H&&E JehiALL, OXA agar(39/60)=
i o2 65%E BQ). L. welshimeri LPM agar(27/
60, 45.0%)2 OXA agar(24/60, 40.0%) o4 Y E& 7
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Table 2. Incidence of Listeria spp. in beef samples by FDA method

D. W. Gu, C. I. Chung, D. K Jeong and E. S. Nam

(Sample No.=60)

LPM OXA
Species
No. of positive No. of positive % No. of positive No. of positive %

L. welshimeri 27 45.0 24 40.0
L. innocua 6 10.0 10 16.6
L. murrayi 5 83 2 33
L. monocytogenes 3 5.0 1 1.7
L. grayi 2 33 1 1.7
L. seeligeri 0 0 0 0
L. ivanovii 1 1.7 1 1.7

Total 44 73.3 39 65.0

Table 3. Incidence of Listeria spp. in beef samples by
Malthus method (Sample No.=60)

Species No. of Positive Positive %
L. welshimeri 20 333
L. innocua 18 300
L. murrayi 2 33
L. monocytogenes 6 10
L. grayi 0 0
L. seeligeri 0 0
L. iwanovii 0 0
Total 46 76.6

€8¢ 2. 1832 L innocuat LPM agars} OXA
agar’doll A FHAZ B 10.0% (6/60)s} 16.6% (10/60)E
B} L murrayi= LPM agaridol| A 8.3% (5/60)8 \}E}
WL OXA agardtolME 33% (2608 ebd. L.
monocytogenes™= LPM agar9} OXA agar’}oll A 5.0% (3/
60), 1.7% (1/60y8 tetWch. 22la L. seeligerie LPM
agars} OXA agardollM 3tux HEEHA Yga L
ivanovii= OXA agar®} LPM agaritoll A 1704 (1/60)2) 7
Z 8¢ HYU)(Tadble 2).

Warburton(l99l)%€— OXA agar} LPM agar7} L.
mqnac)rogenes% #23=d  Modified Mcbried agar
(MMA)RT ©f #5900, OXA agare} &7 LPMo]ut
MOX & & % 3lUE o) A3} Listeria spp.8 3|
BA7led €4 o Frheln, 229 Plating Mediag
AHggo 2 Ql&ke] L. monocytogenese] 3% o| 46% o)A

Table 4. Incidence of Listeria spp. in beef samples by
Modified cold enrichment method
(Sample No.=30)

Species No. of Positive Positive %
L. welshimeri 13 433
L. innocua 0 0
L. murrayi 0 0
L. monocytogenes 2 6.7
L. grayi 0 0
L. seeligeri 2 6.7
L. iwanovii 0 0-
Total 17 56.7

olu o B& AAAH XS BYdT s9g.” a8z
Tiwari(1990) 5o ©l3l8 OXA agar?} LPM agar®t} tj
L. monocytogenes& 2)st=dl & 4L 71t §)
2 gh,'" van Netten(1989) 5& L. monocytogenes] 2| &
A&l AHEEE F& wiAE LPMo] OXART ¢ Ftin
AT whebr], B gl ALE3 FDASH 9] Plate
A& LPM, OXA F7H2 & 2148 A5}, LPMo] OXAXRT
©] Listeria spp.¢] 3|532 g4 A)7)E A0 2 Yehygr},
Malthus %8ol| 9§ 4J17)4 9] Listeria spp.o} A& &
& AR 6071 F9] 46707F FAH oz JEIG oW 76.6%9]
A28S B9 o] HHEME n}2 7R 2 L. welshimeri
7} AY =2 33.3%(20/60)2] A&ES JeElYgon, L.
innocuav= 30%(18/60)01R131, L. murrayi= 3.3%(2/60)2
WERG O™, L. monocytogenes= 10.0%(10/60)2 JER:tTH,
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L. grayi, L. seeligeri, L. ivanoviie= 3P E &3 gttt
(Table 3).

Malthusoll €3 Listeria spp.2] Detection@gj&
Disposable Celljoll Listeria spp.7} A&381HA o] Fo] o
At o8 e AEE 717 BAe) g HEE 71
232 EHHAA WYl dejuE Conductance]
HYE 25 HoEMN o] WYL Listeria spp.B P&
7198 ALERE A oy Bot Al gE2A7E B
7t QAL Bt ohe} Listeria® HE 7| A
A USDAH S} vl g & o Hagol Aol7t &
Atz #o.

Modified cold enrichment method& ©|-83}o] Listeria spp.
o] A2 88 ZAEATH L welshimeris 30718} Al8Fl
1370{43.3%)e) A& &E H00, L monocytogenesst L.
seeligeri& 2}7} 6.7%(2/30)] H&&& B99. 28y L
innocua, L. murrayi, L. grayi= &= A&k} o] Wi
OXA agar& A}8-3}o Listeria spp.2] H&-&9] 56.7% A=
2 UehtAigt e whgel] ws) 73&&e] geiin =@
o) 3] AAA] HEgo] EXolE BYn TR At B
o] 28 5o] 3xto] AT LA THTable 4).

Shelf(1989)e] 2j3t® o] F& W% ZAgME F ¥
o} Fou £3] A2 AL o] FPR2E YE
won 47, oldAGEe] AFREA st AHEgol
7+slekar e '® Carosella(1990)0) €51 USDASQ] Ate}
779l FSIS (Food Safety and Inspection Service)]
Microbiology Divisiono] wul= AHe] Hmrl&e] L.
monocytogenes$t Samonella®) H&&E ZARREH Al
B 6587) & 41709k 2151 F 36707} L. monocytogenes$t
Salmonellad] 29%¥ Aoz Jeiyon %o w3
Cottin(1985) 5& 270l2lel HE 428 T3l % 5147)
o] =49 AF 287 ¥, A2t2 5 Listeria spp.& A}
v AR 429 3% HPELY 4%2 FE L
monocytognes7t L7 E]o1'® T A3}l L. monocytogenes2)
2488 VML T I BN e 4%ES
Zzte] A&A 29E /M A, 2Ry I FF
A7l dde FALCH Luppi(1988) Fol 23 ojgd
olol| A 1137119] A4 A8 F 137/0(12%)7} Listeriadol| L
ggAcia g

$713R & Ao A7) FEe AF Listeriad]
Qo] Ues e AT YB|HR, Kem(1993) F&
99ie] gAg TEE AR &d oM AGHE
Listeria spp.8] 2488 ZAIYEU 10%9] Listeria spp.
Z 7%7} L. monocytogenesZtil B35t o™ A& 2

Table 5. Incidence of Listeria spp. in beef samples by four

different method (Sample No.=270)
Species No. of Positive Positive %
L. welshimeri 121 448
L. innocua 49 181
L. murrayi 14 52
L. monocytogenes 12 44
L. grayi 6 22
L. seeligeri 2 0.7
L. ivwanovii 2 0.7
Total 206 76.1

2 R 94 Aejol i BGAE HAFERe2 474
t}. Jeong(1992) ulT e {7tFFNAM IR @7 A&
A 89 Listeria spp.2} 2980 23%7} 9322 YElgn
=23 o] F& ¥ &xolA L. monocytogenes7t 7+F%
o] $7dA 29 42 & nYEET PA 4G HE
o] Y& ujx&d] FAHZ Stainless steel FANA] Biofilm
€ YA 3 B P BEvte] g e AL
Z BaEnglel,” o] F& odd ¥ ALz «ye
g84e 9 o F71 A712 o

Tiwari(1990)2} van Netten(1989) 52 2t 9] M9 F
7 Aae GHpAE g8 4ENAN Listeria spp.o] &
€& jMzed & =8¢ Fousd® E 499
USDAWY 2 294 53 @A YA Fraser broth& AH8-%
A3 & WiEY) o] B Listeria spp.8] HE&E A
t}. 3 Kornacki(1993) $& #, $7133 o022 87
A8 s}t SAZ o BE] L monocytogeness] He&L F
A& Positive 3o 76.7%% el Fraser brothoi]
24, 48A1F wiYY A 33, 35702 PEFHAULH, L
monocytogenes7t 191 E B E Fraser broth 484
7ol Blackened 5|21 0.2 2 Fraser brothujolj ] 484|137 v
dat = & Aanglc?

F ¥ 8 913 Al8¥ USDA, FDA, Malthus, MCES]
1A MEES FEET FEE TFo wdet o4 Ao
g Wt M ™ o2 USDA 9y & Red Meats} Poultry &
EAgted 2ole o] ™ FDA W2 o 4§
& BAlghed 2ol o] UTh” USDAHY ] 718 ¥
& Listeria spp.d &€& BAFIZ o i
Conductance@ o] 83 =HF zH&AAA Malthusri,
LPM3} OXAE o]8£% FDAWY, 223 MCES£o2 Y
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ElkA| gt USDAYIH 3} Malthus W& 23E£9] Listeria
spp-2 AEstn JHsA Belshr]9)ste] FDA wyac
of 24~36A7 © ol 28T of WU & L
monocytogenes Malthus¥l ol A 6719] A8 7} HE 5 o]
7HE Be AEES JeEUled FDARAA 47,
MCE¥Mgoll A& 2719 H&&¢ Jelsith. a2y 42
71 ABoA 100%2] Listeria spp.2] 7&&< uJEMA
USDAYHOIM = L. monocytogenes7t &% A 9o}
USDAHMH & L. monocytogenesHth T2 Listeria @2 ¥
gl o AL Aoz AYzhE)

Listeiraw 1529 &F(Red meat)} 7}3SollA L.
welshimeri, L. monocytogenes, L. innocua7} %o} 73&5 1,
Johnson(1990) T2 715X L. monocytogenes B th=

& Listeira spp.7} B Bo] 7#& 501 L. monocytogenes
ol¢jell Th2 Foll o7t 2. Ho| Bol = Utk Jej7hA] L.
monocytogenes7} ListeriosisE ' AAA 7|+ T8 HAAd #
o2 AT gl Farber(1991)sh Gellin(1989) Sof o}
Bl L. seeligeri, L. welshimeri®} L. ivanovii% <17tel 2
e AT Basuoh®® B YoM,
270709 A7) ARl A L. welshimeriz} 12171 (44.8%)2
Mt B HAELE 2¥oW L innocuas 18.1% (49/
270), L. murrayi 5.2%(14/270), L. monocytogenes 4.4%(12/

270), L. grayi 2.2%(6/270), L. seeligeriz} L. ivanovii= 7}
7} 0.7%(2/270y2 LFebTH(Table 5). 2#juh 2707)9} 41
71 A8 F 206(76.1%)N 8ol A Listeria7t 72331,
64(23.9%)A 57t HAEHA FkeAgE, Alg2 HH3
B E 231717} Listeria spp.ol 298 Aoz Jehch. o)
G 8|S 2h7e} AlRs) olw b HEE(Malthus,
FDA, Modified cold enrichement method)ol2]a)r]
Listeriae7t A& =2 F3k-& 28k, & shute] 24 (USDA)
o oJsiA] Listeriae7} 7%= Listeriaeqto] EA3tE=H
o2 HF387] Wio|ot.

2 AgA Uerdt Listeria spp.d) A&&& 959
AEed v ZA EFLHUR BAe dv L
monocytogenes, L. ivanovii, L. seeligeri®] 71Z &2 9
=3 A BlRg HEEE RAT. o] T2 AR A
o] AL <ko] #& AHH & T4 glol AR
AR, =0s He] ozl Al Bl AlE e %o Al
TE AGAY = 917] W&o =agols R A 2slo
FEIA, oihe] YA tsl HACCPHY 52 ol &
g AAHA A7 HAH ks, w& 53] $-2jvted
ARE Y H07] K35 HEsE Aol o)
ek =7h2 2l £ 19} Listeriosisol thgh 8t x4} g
A ololl thgt $1 4 tf o] nlE ol & Ro T AzbH

22 99

o, FAE, SAFE, TNFE B HAFES doBAH 5L AAESS Jehl: Listeria
monocytogenes?t U Al® H37ld o HAeA RE ZAMSIETE. USDA. FDA, Malthus,
Modified Cold Enrichment Y 47} & o] 83} Listeria spp. Z4%&317] 3§ 4@ L AA A}, =4
Ha7l AR £LF A7) AlR7t g AW A SPozre YA, F 206009 Listeria #EE
o] 217 AlgolM E2l FRAHUE L welshimerizt 1217](44.8%)2 713 Zo| HEHYo 1.
innocua 4974(18.1%), L. murrayi 1470(5.2%), L. monocytogenes 147} (4.4%), L. grayi 670(2.2%), L.
seeligeri 271(0.7%), L. ivanovii 27§(0.7%)E. WEFStTH 47}2] ¥by 0 2218} Listeria spp. & &L thok

HAl JEbtem, ) &o M JHE ¥ Listeria spp. &8-S JENIR L USDARE (A &€ 100%)
ol 1, L. monocytogenesE 7V wA 223 vy MalthusHHg (10%)0] o}

& 28
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