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Abstract

Nowadays we continue to face challenges to the safety of our foods. It seems clear that
contaminated meats provide the major route of listeria monocytogenes transmission from the
environment to humans. L monocytogenes is the most important species associated with
disease in humans among the [listeria sp. The cwrent incidence of symptomatic listeriosis
caused by L monocytogenes is uncertain. Although the number of reports in the literature on
listeriosis are increasing, it is likely that they are actually unrecognized or underreported
because of a lack of awareness on the part of some laboratory workers who fail to isolate or
identify these organisms. To get the information of sanitary development, we survey various
meats (beef, pork, etc) in Kyongbuk area. Samples were collected from local meat shop at
Kyongbuk area. Total sixty six case were isolated and identified from one hundreds and seven
samples. L innocua was the most abundant in listeria sp. Among 66 isolates, the number of
isolated L innocua was 43 (65.2%). The numbers of isolated L murrayi, L welshimeri, L
monocytogenes and L seeligeri were 12 (18.2%), 7 (10.6%), 3(45%) and 1 (1.5%), respectively,
but L grayi, L ivanovii were not isolated.
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Listeria spe 2173 04~06m2 gram%43,
vlopEA wFe2A HUERE AYn U3,
-04CelA 974 0T A= AF2= ¥7t
Y1, pH 50~9.0 H9e] 2z F29]
7bedty, wiEE 343 3Fo AYsie &
B 2n Y. Listeriade L monocyto-
genes, L innocua, L ivanovii, L seeliger, L
welshineri, L grayi, @ L murrayi®] 7522
22950 o|8 3 L monocytogenes= 1930
A Syt o] TN ET} Fobd AAd A%
=302 listeriosis®] FJFo2A s F
A3 Yo, B ol tigk MAIR o]Zo]
€ 19809 AEA G AFEe 294
£& B9 gREo] ALFY §F 2 f7HEEol
AF®, a8, A8l L monocytogenesS
2gge gurldA 15~51%, a:7)el
62~72%", 2 X ;A 11.8~80%" P =
& 2 §7rEE 25~20%YE T =4 YR}
2 gen £ dgdM e AlF 15 FAE
9] 70% AHEolA L monocytogenes’t HEE
doe BEx2 AEAH Eog dexl At
AQE. Listeria T2 T8 A vl
AHog Aeld AL A8AEN 292 9
7b oo E3I A oA HEFEHo] L3
& 5402 7tEAFol ¥R FH2 BEdy
gxigte AE - FAEo] Fof AlgeA Azt
7VeAdel 3 gy o o vAER A
AR oz PEINAYG F2lo] 7hedtd FT 9
AZS d¥stnz Azke A7 Yo,
o] AW AT AlFoAE F UehA] @
T GAER, "ol Mol = Ielm AgE
Ao g X AY AIDSY ¢33 2 e A
Hog ozl & T SR aFNAA F
2 TP,

A ARA7)1F(WHO)'®S Food and Drug
Administration(tFDA)$} United Status De-
partment of -Agricuiture(USPA)E ¥} #3F o
] JAZAFEo] SAFS XT3l 1 ol &
AYE A F3 HE & Ues HFESA 1
cfu®l L monocytogeness &43tA fATH=
BaAsE(zero tolerance level)?] Al ZE-&
AAst o] #oll eHd B AFE] &

3 itk B 2344 E dAnkx geR
L monocytogenes@® EAH & &I}
A FH F&5HAA AlBHT e 2SS
A L monocytogenes®) 29 7VsAS B9l
1A B AEE AAE .

ERCET

A= xHH

FEE AP ARE 19999 69RE 199
9 YA ABAG00A AZ 48E 2 &
¥5)eIM FAY 8L Agstdt ARE
2 4 e @ AZol B Ye FHz
FARE Ae AHoE Hgon, T ny
29 293 4% W A8 2FW An 2
Ao ot WAL ofo] mttenel Hohd 2
Fagc,

M2 22| HH=|

Al#E2lE listeria enrichment broth (LEB)
9} palcam agarg @ ¥ A"Hux|2 A}4-3}
Aot Baldo} it AssbE A= blood agar,
semisolid media, B8} ®}X|(rhamnose, xy-
lose, mannitol) 53 API listeria Kit, VITEK
Model VITEK ]JR, Biomerieux, USA)E& o|&
3t ct. LEB9} palcam agarg F{5ol =<
F 2SI EEsl FFReA LK/TE Y
ZNZ ¥ Z4z+e] supplementE& Hristi 2
Aol A= EFE sample bagdl] 225mA £
F3t1 FAH= petri-disholl 12~14m¥ & ¥
3l plateE THEo] AL83¢ T}

Sheep blood agar base® $]¢} & uhio
2 4 § 0C2 W7 F 5%°] sheep
blood& F@H o2 Hrlsted A8t

Mz 2y o 435ty SH Uy

EFNE9 JHlE 9 AETE(EERERA
A1998-343.'98. 6. 26)F FHAE A|@He]
D] EA G Fotd st (Diagram 1).

AEE Fdd 7S B5oE FaFHes
A AE2F IAF(2Bg)S 225me] LEBe A]
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Add 25g sample to 255 m¢ of listeria
enrichment broth (LEB)

L monocytogenes®] ¥HFHQ1 E4& Table

17 2ov [isteria spe Table 29} Zo] &8

API listeria Kit (VITEK)

Diagram 1. Experimental procedure on identifi-

} A3 CAMP test, FENAES Fal TE3IA
Homogenize for 2 mins .
l B -hemolysis test : Listeria sp= #2l&
Incubate at 37x17C for 24 hrs
1 Table 1. General characteristics of L monocyto-
Streak a loopful (10x¢) onto PALCAM agar genes
Incubate plates at 37£17C for 48 hrs L s i
fcubare p 1 Characteristics f},%i%tft\ée
Examine plates for typical colonies Gram stain N
. . : . . T S}.lape Short rod
Confirm colonies as Listeria sp Diameter 04-05
(Gram stain, catalase test) Length SR
and biochemical tests Oxygen utilization 0.5-2um
(CAMP, hemolysis, sugar) +

Facultative anaerobe
Motility at 20-25TC +
Catalase test

|

cation of listeria sp Oxidase tes.t . -
B —galactosidase production +
& HFAA stomacherg ol&d FA3) £ ~hemolysin _ production +
o 37+1°CoA AA|TF ToF ZFuk FAT}. CAMP react%on @th S aure'us _
e Melu)x] palcam agare] ZFU|YAS CAMP reaction with B equi n
FAA JTLITAN 48242 wjYF Qg LoThamnose -
8 we Fe Bog geidd Yoe Mgs Dol .
o agPNoR IR VEH catalase F ol
A4S #lstn A Asiatd 54E 2A8HY * . Bergey's Manual of Systemic
listeria spE ¥4 8t} Bacteriology, Vol 2. 1986.
Table 2 Classification of Listeria sp
Species Hemolysis Nitrate Fermentation of Pathogenesis
(beta) reduction  Mannitol Rhamnose  Xylose (Mouse)

L monocytogenes + - - + - +
L jvanovii + - — — + +
L innocua - - - \'a - -
L welshimeri - — - \'A + -
L seeligeri + — - — + —
L grayi - - + - - -
L murrayi - + + \a - -
*V : Variable
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79 884 S A7) 98 sheep
blood agarel ETFE A =Bl 37T
oA 24A1ZF vl F F listeria spel £¥AHS &
#3tsict.

CAMP test : A-hemolysis Al@dA B3
d #FE CAMPAIET) #eld5g AR
79 staphylococcus aureus o thd)] Ao =z
1~2mm FASE FojxA HEstd 37CelA
24AZE v St F BESIA

2 o

MROlM /isteria spel HEE

280 A FFIRA FE 4% 712H
BE A7) 93 AEAFe KA AL
21-8-9] [isteria spe] LIFFTE RAIE v O}
7 & BRE AU

Listeria sp2l A&EL FA18 107715 66
(61.7%)°] listeria sp ¥FL= Vel £
© listeria sp 6659 F¥ ¥ & L innocua’}
43(65.2%) F= 7V w1, 718k L rmurrayi
1257(18.2%), L welshimeri 75(10.6%), L mo-
nocytogenes 35(4.5%), L seeligeri 15 (1.5%)
T2 2 FEH UK Table 3).

Listeria 2Bl ME8X EM

7YX 8ol B2l listeria spS] A3EH
EXL Table 4914 B nie} o} AFF7}
£354E 2o semisolid agarol4] umbrella

Table 3. Incidence of Jisteria sp isolates

Positive isolated

Species No©  Ratio (%)

L innocua 43 65.2

L murrayi 12 182

L welshimeri 7 106

L monocytogenes 3 45

L seeligeri 1 15

L grayi 0 0

L ivanovii 0 0
Total 66 100.0

* . The number indicates that of positive
isolates from 107 examined samples.

shape©. 2 AgtL, catalaseFdolAUth L mo-
nocytogenes, L seeligeri &= W& &3 )
Aol A hemolysis % staphylococcus aureus$}
o] CAMP Al@eA 44dE JYehligier e
42 41Uk

FEH 52 A mannitold| M L murrayi
E 12/127F (100%)7}, rhamnoseol A= L mo-
nocytogenes 3/3(100%), L innocua 36/43
(87.7%), L murrayi 12/12(100%), L welshimeri
7/7(10096)7} 18} 3L xylose M= L welshimeri
7/7(100%), L seeligeri 1/1(100%)°l| A1 Z+z}t <k
quke-g Bt

agla AEE2%FY EeE 3539 L mono-
cytogenes®] A31EA A4S VITEKI APl

Table 4. Differential characteristics of the genus flisteria

Characteristics L monocytogenes L innocua L murrayi L welshimeri L seeligeri
Motility 100 (3/3)° 100 (43/43) 100 (12/12) 100 (7/7) 100 (1/1)
Hemolysis 100 (3/3) - - - 100 (1/1)
Catalase 100 (3/3) 100 (43/43) 100 (12/12) 100 (7/7) 100 (1/1)
CAMP 100 (3/3) - - - 100 (1/1)
Mannitol - - 100 (12/12) - -
Rhamnose 100 (3/3) 83.7 (36/43) 100 (12/12) 100 (7/7) -
Xylose - - - 100 (7/7) 100 (1/1)

* : Positive rates (Positive number / Number of listeria tested)
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Table 5. Biochemical characteristics of three L
monocytogenes isolates by VITEK test

Well Medium _ . . Positive
No Abbrev Principal Component rate (%)
1 PB Pepton/glucose 100
2 BAC Bacitracin 100
3 OPT Ethylhydrocupreine 100

hydrochloride
4 HCS Hemicellulase 0
5 6NC Sodium chloride 100
6 10B 10% bile 66.6
7 40B 40% bile 33.3
8 ESC Es culin ferric 100
a mmonium citrate
9 ANC Decarboxylase 100
base control
10 ARG Arginine mono- 0
hydrochloride
11 URE Urea 0
12 TZR 2,3,5-triphenyl tetra- 100
zolium chloride
13 NOV Novobiocin sodium 0
salt
14 DEX Dextrose 100
15 LAC Lactose 0
16 MAN  Mannitol 0
17 RAF Raffinose 0
18 SAL Salicin 100
19 SOR Sorbitol 0
20 SUC Sucrose 0
21 TRE Trehalose 66.6
22 ARA Arabinose 0
23 PYR Pyruvic acid 0
24 PUL Puliulan 0
25 INU Inulin 0
26 MEL Melibiose 0
27 MLZ Melezitose 0
28 CEL Cellobiose 100
29 RIB Ribose 0
30 XYL Xylose 0

listeria kitE ©]83% A= Table 5 ¥ 634
k. VITEKA PB, BAC, OPT, 6NC,
ESC, TZR, DEX, SAL, CEL A@8dM& 33
(100%) 2% F¥L Baoen 10% biled
40% biledl & 242 23(66.6%)9F 137(33.3%)
Tt 48 BAh = TRE Al¥dAe 254t
o] L BA 666%2 AHE HA Fuh
% APl listeria kitdldE 35(100%) EF
ESC, a-MAN, DARL, RHA, MDGdA <
A< Bo L monocytogenesS 3T F <l
At

Table 6. Biochemical characteristics of three L
monocytogenes in API kit

. No of
Test Reactions Dositive(%)
DIM  Differentiation of L 0/3 (0
inoccua /L monocytogenes
ESC  Esculin 3/3(100)
@ -MAN  -Manosidase 3/3 (100
DARL D-Arabitol 3/3 (100)
XYL D-Xylose 0/3(0)
RHA  Rhamnose 3/3(100)
MDG  a-Methyl-D-Glucoside  3/3 (100)
RIB  Ribose 0/3(0)
GIP  Glucose-1-Phosphate 0/3(0)
TAG D-Tagatose 0/3(0)

]

a

ZRET ZAYMAT LA @ R o g7
o] ZARRF =& 87, =AAIE 9 HSFHo
A ARFZ F BBAIEAM = L innocua 1035
(77%), L murray 265(19%), L welshimeri 2
F(1%), L wanoviiZt 372%)2 HAZE HAH
£ Buet £ AYolM Eel" listeria spt
AENEs} vssdon, 7 FVo] USDA,
FDA, Malthus, Modified Cold Enrichment%
4 WEE o83t MEAN FSHAAN 7Y

3 ZAF A7) Al FAF A30)E A
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° 2 listeria sp 28 T A =FdA
= L welshimeri7} 448% =% 7V4 E& ¥ &2
AZHAx, °ldd L  innocua(181%), L
murrayi(5.2%) L monocytogenes(4.4%), L
grayi(22%) £22 Vel A& E A
o] Ao} tha Aol B 1y, BF
L monocytogenes BEth= ©& listeria sp7t
¥ 22 vg2 A2¥5g0] L monocytogenes
o|elof T}E Foll 3 2] Bel] Hu U
€ A& BdF3 Qo

= 3 5 AN FEY PEL g
OEA 294 S 528 9 ¥ listeria sp
ol AZES P& Ao Hol B ARJA &
¥ x] B3} listeria wo] At HFEhA
listeria sp7} 21 &°l 2@=o] UL &L ¥
A Z718HA Sl L monocytogenes®l HZE
7Vedx word otk AF7A L mono-
cytogenes?} listeriosisE HAXNI|E= T ¥
A o2 QAaHzm  glovt,  Farberst
Petekin'®, Gellin® Broom'?e] <&t L
seeligeri, L welshimeri®} L ivanovii® AM
qA AHE FEANIYn BE=3tn th
Seeliger™el] o18bH 10,0007 ]3] lister-
iosis7t 8¢ 2ulE AdEo] EnsA|vh
o] A= AA LAste AW ol e o
25 Aolzgtzm Wala gt

E3] L monocytogenese= 73 vlAEo]7]
wj &l Johnson FV& gl2w|glote] 440
< A9 g # gle Aolgtn 25 JExn
31t} Food Safety Inspection Service(FSIS)el
microbiology divisiono] "= A Ho] 2 17]
%9l I monocytogenes? HAEEE ZABIA
Ed A& 65871 5 41787} L monocytogenes
Jd e9¥ Aoz Yehygtzm 9. Cottin
578 A% 49 3% HE 29 M%=R
Bl L monocytogenes7} B EHoO] =&FA o] L
monocytogenes® LFEE F7M7IL Uz
&7 A ANE AKELS 72t FSH o
2 VA, 2RH oz IR A% A
Zgk 92 FAEG D

To

AZS w72 3§ listeriosis? AL A
AReR F7kete FA A &3 /FEH

0 ZE B]E3 Foluglgtely ®o] Frlsln
e, ol AA LA 7 SUlEe RAY
2], ol®H At 7|&o] WAHAAY o] FH
o tig A4 =7} FobR 7] dEAA = B34
sttt 28lY L monocytogenes7t A &8kl
A F e AFY FFY 7 T
I A A AT IR E e 9
g A2 7} glek BAA E4x o) AA 9=
AT L monocytogenes®] Q@2 A3l
Wzh ok $313,000,000(2500 )0l AFE
AF g o2 &493 vn Eastn
dom?  wmlZe] AWEAMNE (Center for
Disease Control)®] @ of o}slH vl Ayt
g 160074 o]do2 4009 o] AbdEt T
= Bayt g

T3 e 2xoM L monocytogenes®]
Aol 238 A FrRdes Q¥ Hast
Kol vl B AFAFEG DA AR
st Qe AST A" YA FAAe L
monocytogenes® 373 o] $Eide &
24 Q) listeriosis®] 7= AAAMY L 22
2159 Av|dge] MFsED, §3] 5 & A
< EA4E $2vEl e L dsin
oA s E HE A4 A7 =
o} L monocytogenesdl tigk A3 &1
7 BREG AR 288 23 i
gol AFEL 71549 Burl {1 oy
¥lE 55 glckx s Hirdel ®n®g zhete
w2182 listeriosis® 83 ZAFle]l E A
ojt}.

AAZr=Zol AEFuie] AFE WP
Fola <A A5t FEE A% FF
FE ARt o]27171A] BE WA
Hasts ey 2 F8 He
(HACCP)E ={i3tn 3tk o2 ofzigds
B8t el 3 AA 2= listeria £
Ao gt AL ABNAS =dstd 3
FAZHR pFAEeZ 9ol sHsd ¥
2 98 F A& Aoy, o Yoy} listerias
H £33 2 HAdAdy R ngES A Fo
22H AAs=d AL} 2 Ao Al
gt
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2 B

ARAA B AF5E5E fdsin
2 AES JeEhE L monocytogenes?t
AN 5550 ASHojd i A
Ao o Fx egHo] JYeAE
AR A3 o 2 AF S Ao
1. 755U A8 dollgd Lol e listeria sp
AT XA A 107A 8 3 667H(61.7%)
o} A|RA listeria sp’} AEH AU
2. Listeria sp® LFEEIEE ZAIG A3}
L innocua?} 43/66(65.2%)2 7V £ 2
282 2R3 L nurrayie 1278(18.2%),
L welshimeri= 771(10.6%), L monocy-
togenesi= 370(45%), L seeligeri= 17}
(15 %)M 2tz AE= A

PN i o i

HDZS

. e 1993 FEHF Listeria mono-
cytogenes®] 53 2 FAZZANA
TA13d. Korean ]. of Food Hygiene, 8
S1-11

2. Wilson G.S. and Miles A.A. 1946. Toley
and Wilson’s Principales of bacteriology
and immunity(3th edit). Vol. I, The
Wiliams and Wilkins Company : 401 ~403.

3. Bryan FL. 1969. Foodborne infections and
intoxications. In Riemann H.(ed.) Aca-
demic Press. New York : 272~273.

4. Lovett J. 1989. Listeria monocytogenes. In
“Food~borne bacterial pathogen”. Decker
Co.,

5 7F8 B3Y, 35H, EY%. 19%. W
A 231719 listeria spp £8. J Food
Hyg Safety 10(2) : 89~95.

6. F5x. 1990. Ao EHAS] st A
Adia, dxroFTRAGHA]  14(2):
137~150.

7. arosella JM. 1990. Occurrence of Listeria

monocytogenes in meat and poultry. In

Miller AJ, Smith JL, Somkuti GA, ed.

10.

11.

12.

13.

14.

16.

17.

- 347 -

Foodbome listeriosis. Society for indus-
trial microbiology. Elsevier Science Pub-
lishing, Inc, New York. : 165~173.

. Lowry PD, Tiong 1. 1988. The incidence

of Listeria monocytogenes in meat and
meat products-factors affecting distri-
bution. In Proceedings of the 34th Inter-
national Congress of Meat Science and
Technology. Part B, Brisbane, Australia:
528~530.

. Kwants W, Issaac M. 1974. Liseria in-

fection in west Glamorgan. In: Woodbine
M, Proc 16th Inter University Press,
Nottinggam : 112~114.

Walker RL. Jensen LH, Kinde H, et al.
1991. Environmental survey for Listeria
spp in frozen milk product plants in
California. J Food Prot 54(3) : 178~182..
Schmidt U, Seeliger HPR, Glenn E, et al
1988. Listeria findings in raw meat prod-
ucts. Fleischwirtschaft 68 :1313~1316.
Skovgaard N, Morgen CA. 1988. Detec-
tion of Listeria spp in feces form
animals, in feeds and in raw foods of
animal origin. Int J Food Microbial 6:
229~242.

Farber JM, Peterkin. PI. 1991. Listeria
monocytogenes, a food-borne pathogen.
Microbiol Rev 55(3) : 475~511.

Comner DE, Brackett RE, Beuchat LR.
1986. Effect of temperature, sodium chlo-
ride and pH on growth of Listeria
monocytogenes in cabbage juice. Appl
Environ Microbiol 52 :53~63.

Liewn, Rlaulz. 1998. Occurrence of Lis-
teria monocytogenes in raw milk in
Nebraska. J Food Prot 51(11) : 840~8&41.
WHO. 1998 Food borne Listeriosis Doc-
ument No. WHO/WHE/FOS/88. 5. World
health organization, Geneva, Swizerland.
s, A, A 5 199 =4 2
BAABAM ] listeria T SEE ZFA} &



18.

19.

20.

21.

AE=FAYAATA

Johnson JL, Doyle MP, Cassens RG.
1990. Listeria monocytogenes and other
spp in meat and meal products. J Food
Prot 53:81~91.

Gellin, B.G. and Broom, C.V. Listeriosis.
J Am Med Assoc 261 : 1313~1320(1989).
Seeliger, HP.R. 1990. Listeriosis-avoid-
able risk. In:Topic in Industrial Micro
biology : Foodborne Listeriosis. Miller AJ,
Smith JL, Somkuti GA. Elsevier Scince
Publishers. Amsterdam-New York-Ox-
ford.

Todd, 1989. Preliminary estimates of

- 348 -

costs of food-borne disease in the united
states. J Food Prot. 52 595~601.

. Cottin J Genthon H Bizon C et al 1985

Recherche de listeria monocytogenes
dans la viades prelevees sur 514 bovins.
Sci. Aliments., 5, 145~149.

LA E 1997, =AY @A =4 R &

AARANA listeria monocytogenes®] &
g =793 A 20(1) : 70~T71

L 8AE, vedE 1998 & 9AdE ©

A 2L BAAS Ui viAESE A,
3715 A 834 21(2) 1 158~ 161.

. Hird DW. 1987. Review of evidence for

zoonotic listeriosis. J Food Prot 50 : 429.



