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Abstract : This study was carried out to investigate the serotype, and antimicrobial susceptibility and analyze
the plasmid profile for the 145 isolates lof monocytogenesolated from livestock products and these
product processing plants in Gyeongnam, Korea. AlL.ofmonocytogenestrains belonged to serotype 1/

2b (57.9%), 1/2a (20.0%), 4b (11.4%), 1/2c, 3b, 4c (each 2.9%) and 4d (0.7%). Serotype 1/2b, 1/2a, 4b
from each source were found predominantly. Serotype 1/2b was predominantly higher than other serotype,
and there was no significant difference between serotypes isolated from livestock products and product
processing plants. 4b was major serotype isolated from raw milk and pork, and serotypes isolated from
beef, chickens and slaughterhouse were 1/2b and 1/2a. The susceptibility of 145 diramerafcytogenes

to 14 antibiotics commonly used in veterinary and human therapy was determined by disk diffusion method.
All of L. monocytogenestrains were susceptible to amikacin, ampicillin, cephalothin, chloramphenicol,
gentamicin, kanamycin, neomycin and penicillin.monocytogenestrains had the highest resistance with
colistin (100%), oxytetracycline (44.8%), tetracycline (43.4%) followed by erythromycin (2.8%), spectinomycin
(1.4%) and streptomycin (0.7%). Tetracycline resistance, and serotype distribution of the isolates from sample
sources were significantly different. Resistance to at least one antibiotic was observed in all of them and
7 different resistant profiles were recorded. The most common resistance pattern were CL-OTC-TC (colistin-
oxytetracycline-tetracycline) (42.8%). Among all tested isolates, two different plasmid profiles were observed.
Of the 97 examined strains, 14 (14.4%) contained either the 8 and 11 kb plasmid or the 11 kb.
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19, 24, 31, 32].

o] 2 FHH 0= 13F9] subtypeRF TH
oFES doy|E AR 4HA ot [14], A A
23l B2 F2 BeHE serotypé 1/2a, 1/2b2
4kbe) T} [25, 28, 39].9]=¢l4+= L. monocytogengd .
HE FAE, ASAE, AL ok 5o AEaHY
PASE Aow BEoe] Q} [11, 14, 18, 26]=1
M= AES w7fE § faEEolEe] AR IS
VAT, 25, A%, A AdARdA, 28 7t
= 9 Alo]dA] FolA L. monocytogeneg$ Tl -2
2 9tk [1, 4, 5, 10, 18, 22z &} e B
= @59 A Font AP FAAE FEE UL,
serotyp€ o735 type T} type &£ E-FEo] At Al
A A<l serotypg] X & HW serotype 4 9 7
=+ 4], serotype 1/2a, 1/2B8! 4b= 7t} vl=k 54
oflAl =2 Holuh AYGHQ Afe)7t e o2 By
o] glom [25, 28, 39]3HH, dH 2 B4 serotype
Zrelle A3 A #A = A9, serotype 1/2b, 38! 4b
el A3 AAZE e AeR e vt [17].

L. monocytogenés A E-2 ] tsled 24=4o] 9l
ol 5= Ao] dnbAel Asfoltt [22] zeht 2

chloramphenicol, erythromycin, streptomycin, tetracycline,

vancomycin®@ trimethoprin®ll thai4 QA4 WA TS
7} E8sArhs Aot A [10], o8 vakelA WA
< 7}4 L. monocytogengs )& 2o A B2 9l
t} [8, 13, 16, 36]0]Z AR o] ©3HH Gram %
XA Fo.2XE transferable plasmid, transposoBs
conjugative transposofls 2]+ L. monocytogenes W
ARAAE FEste] ZAF WAool Frtehe 2oR B
astal St} [10]. ol oF 2 WA &2 AgR e
2 J4E Abdoht FEAA AR B A= FFHo
2 Bk olve} 715 AAEAE0R 74E P=E
2 dgs g 791 o= duA At [27, 36).
2 A FlldFe A S B53) Listeria 110
Lz FIFERAL Yot AE fif 12 o8 E
| diate] dwralor Zpgd& ek 7] Wi
plasmicE 72| B8k &e Aoz Budw gt
[27, 36].z&} A&7 Listeria 52| A2 o
& VoA oh Bals o] 9t [8, 13, 16]. Facinelli

A i oo
o

et al [13}2 U 2 21EeA Feg L. monocytogenes

7o) A=A gg WAFe SEEE v,
A F= 21EfE L. monocytogene§ A 5k £
=t sl Kolslad et al [231& 21E#3 L.
monocytogenes <] tF--o] plasmicg E-5-5F% )3 )

o1}, Barbutiet al [8]2 olElE]9] SA1E F L
monocytogene A = AW TFE B Ho=
plasmicg E-f-3 FF= QAT stch.

o]t A2 oe] AT-E st B u gl olE
s 213% # L. monocytogené$ serotypet--= A
of we} xpelzt A, =, WA er AT &
glo] Frtekal s & F vk wEkA ole e AR
2 BAREo R stz AQE A HA G5 T
itk ole AEEA 9 AFAAAA FAARA T
E8NE F7) WA= B THE ahte] AR O EA] 9

N

Lekal vk mEkA B AE i olge] o
Hal SAE Holste 2 il e AEE A4
&, AlS, 9 2 A BAAEERE 2% L
monocytogeneg-5-5<] serotype-Z o} AJEZ
g ARAE FABEAL, °ol8 FF-E9] plasmid profile]
HAGEHE 2ASEAT

WE o

It

SAZF

AR A YT -5, B5, AS, 4F, =5,
SAA 9 A AR Bed 145 7459 L
monocytogenes ARSI TH B E 75 15% glycerol
< -3t tryptic soy broth (TSB, Difco)l F-#-3ho]
-70°C deep freezeflx] HE8H L, A 2838171 A
ol triptic soy agar (TSA, Difcej 3% At w]Fsle] A
Faturt

Serotype BF

#4)%F L. monocytogené$ serotypes:F+= FDA H
H [34]1 w2}k Denka Seiken (Tokyo, Japaiy] #|=%
Listeria O antisera (I/ll, 1, 1V, V/VI, VI, VII, VIII, IX)<}
Listeria H antisera (A, AB, C, 0§ AR-3sI3it].

(1) o 44

Brain heart infusion agar (Difce) 93 A+
0.2% 21 gl 2F 10 mg/mt F=71 =7 F§-3
121°Cel A 3087k b st WZA1Z] v 3,000
rpell Al 2087 PRl s 2 AAES 0.2% 24
4 50 M= A F-fated o ARESHTE Snk
52 slide glassl =383 11, VIVI 33 Ag]4]
ArUE)E 1 drop¥ HoEF L 3¢ 19 F0)& &
gteted 18- ool SARHSS e AL PHe=
W4 stE . o w1l antiseral] ¥HL W= 1 2 IV
antiser&, VIVI antiseral] 54 wj= VI, VI, VIII, 1X
antiser&g AF2-3l] slide S A RHS-2 A 539

&
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2 HIY 24

AL brain heart infusion broth (BHI, DifcojF-f-
SHIA (0.2% agard 71l 48] Atiu] gl 2= BHI broth
off FFsle] 3PCHA 2447 Mg o2 1% formalin
AL G5,E EFo= 533 H antiser& U bottom
plated]] 2 drop¥ #3}7 antiger: ZFz} 0.5 ml & =3
g & 50C g2zl WA WAste $HARE
At

kAl 72524 4182 Barry?t Thomsberrg] #8 [9]
o ZF3lod disc-diffusion methost 443} ). A A
A= (BBL)= amikacin (AN), ampicillin (AM),

cephalothin (CF), chloramphenicol (C), colistin (CL),
erythromycin (EM), gentamicin (GM), kanamycin (KM),
neomycin (NM), oxytetracycline (OTC), penicilin (PC),

spectinomycin (SP), streptomycin (SM} tetracycline
(TEys =3heh 1455 ARE-skaith. TSB 18%7F Wi
3k 7S 1P CFUM 522 Z4 slod Mueller hinton
agar (Oxoid)EHol F3F A& th disc inoculator
(Becton Dickinsorg AR&-ate] A TlAAE HESt
I 37Cell A 24-487F s T. 2] A= zone

diameter interpretive standard (BBL sensi-disc antimicrobial

susceptibility test dise] wet A ] AAS =43}

o] =7)7} 8 mm (CL), 11 mm (SM), 12 mm (C, GM,
NM), 13 mm (EM, KM), 14 mm (AN, CF, SP), 18 mm

(OTC, TE), 19 mm (AM, PCE.t} A A} 22 512
WHTo s Wgsitt

Table 1. Serotype distribution ofisteria monocytogeneisolates from livestock products and product processing plants
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Plasmid £&2l

Plasmid %)= Sambrooket al [30]¢] ¥l whet
HAAEE T A F5-8 TSB HE6le] 35°Col4] 15-
18X 7k v ek v 48] (15,000 rpm, 1 minsted
d2 o 4L 1 m solution | (50 mM glucose, 25 mM
Tris-Cl; pH 8.0, 10 mM EDTA; pH 8.6] *#*17]3
oAl 94 B8 st e A& A A3 lysozyme (2
mg/m)e] 718 solution | 400p & 7}3ke] A F-f-3
I 35Col A 3057+ A A 5F . o 7] solution 1 (10%
SDS, 50 mM Tris, 10 mM EDTA) 10alZ2 7}sle] 35°C
oA 3087} #&-A)17] & high salt§% (3M potassium
acetate, pH 5.2) 25012 #H 716t -20°Cel| 2087 &
thE A4 BEste] 4 AL 3t ohs 5%
phenol : chloroform& <& 7}5le] 94 B-ajg 3 4=
9o ice-cold ether 1 i 7}8}. -20°Cel|~] 3087+ #
HAAZTE o] FHA] 70% ethaned 7}ste] 4281
T A&A oS TE 908 &8989 2S 21719
3t plasmid profileg =AFSFATE.

i
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Serotype BXE

25, A%, 46 2 297 f9 L. monocytogenes
1407 3t serotypel-E= Table & 7o) 1/27} 81
F(57.9%EA 7P =& NxE Yeh)9la, 1/28 20
F(20%), 4= 145-(11.4%), 1/2c, 3b2 4c= 4 4%
(2.9%), 4é 17+(0.7%) <) At

) 79 fdd serotypeREE AR A9 ¢

Listeria monocytogeneserovars

Source No. of isolates
1/2a 1/2b 1/2¢c 3b 4b 4c 4d uT

Beef 6 1 4 1
Pork 16 1 8 6 1
Chicken 17 8 3 3 2 1
Raw milk 10 5 5
Imported beef 2 2
Slaughterhouse 73 23 48 1 1
Poultry processing Plant 7 3 4
Milk plant 9 4 1 4
Total (%) 140 28 81 4 4 16 4 1 2

(100.0) (20.0) (57.9) (2.9 (29 (114) 29 (079 @149

UT, untypable.
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& $dT 67 F 455 12b, Fe 12ac|9th =&
FHT 1657 5 855 1/2b, 4b, 128 4d= 27 15
(6.3%p]Ath AS e 175 F 85% 1/2b, 1/2c™
Wt A7} FF, 4bz 25Ut A fUld 167= U
2be} At 7} 5elQlth =& fEllet 73TelAME U
27} 48%, 1/2a 23, 3b%t 4b= 7} 15T =A%
Sl 7FelAE 12b 449 1/2a FFolith 648

{L.o]

& el oFellMlE 1200} dc 7t 47, 1/2¢= 15| ATt

oM Z=N

L. monocytogene 14% LAY E-do) thel 7440 A
DA+ Table 2} 2t} CLIA= 100%, OT®I 65
F(44.8%), TE 63-(43.4%), EM 4~(2.8%), SP Z
(L4%) % SM F-(0.7%y} W& WERI AL, AN, AM,

Table 2. Resistance to antimicrobial agentsLofmonocytogenessolates

Number of isolates (%)

Antibiotics Disc potency Q)

Resistant Intermediate Susceptible
AN 10 0 0 145(100)
AM 10 0 0 145(100)
CF 30 0 0 145(100)
C 30 0 0 145(100)
CL 10 145(100) 0 0
EM 15 4(2.8) 0 141(97.2)
GM 10 0 0 145(100)
KM 30 0 0 145(100)
NM 30 0 0 145(100)
OTC 30 65(44.8) 0 80(55.2)
PC 10 U 0 0 145(100)
SP 100 2(1.4) 0 143(98.6)
SM 10 1(0.7) 12(8.3) 132(91.0)
TE 30 63(43.4) 3(2.1) 79(54.5)

Abbreviation; AN; amikacin, AM; ampicillin, CF; cephalothin, C; chloramphenicol, CL; colistin, EM erythromycin, GM; gentamicin,
KM; kanamycin, NM; neomycin, OTC; oxytetracycline, PC; penicillin, SP; spectinomycin, SM; streptomycin, TE; tetracycline.

Table 3. Antibiotic resistance of. monocytogenessolates by sources

Percentage of resistant isolates

Antimicrobial
agents Beef Pork Chicks Milk MPS SH PPP Total
(n=9) (n=13) (n=15) (n=10) (n=10) (n=75) (n=13) (n=145)

AN 0 0 0 0 0 0 0 0
AM 0 0 0 0 0 0 0 0
CF 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0
CL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
EM 0 0 13.3 0 0 2.7 0 2.8
GM 0 0 0 0 0 0 0 0
KM 0 0 0 0 0 0 0 0
NM 0 0 0 0 0 0 0 0
oTC 33.3 154 33.3 20.0 50.0 60.0 23.1 44.8
PC 0 0 0 0 0 0 0 0
SP 0 0 6.7 0 0 1.3 0 14
SM 0 7.7 0 0 0 0 0 0.7
TE 33.3 154 26.7 20.0 50.0 58.7 23.1 43.4

Milk, raw milk: MPS, milk plant sewage; SH, slaughterhouse; PPP, poutry processing plant.
AN, amikacin; AM, ampicillin; CF, cephalothin; C, chloramphenicol; CL, colistin; EM, erythromycin; GM, gentamicin; KM,
kanamycin; NM, neomycin; OTC, oxytetracycline; PC, penicillin; SP, spectinomycin; SM, streptomycin; TE, tetracycline.
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CF, C, GM, KM, NM% PG 8%l djsir= 2% 7+
479 Ve QAT

@) # 2gF 2 s

L. monocytogenedd5rol o3t 2] g #
S FAFE A4 Table 304194 7o)
Fel 7 1457(100%), OTCI tlsldd= =& o
oAM= 60%,-+FA24 el 72 50%,-F5% 2 AlS
el & ZF 33.3%, =A% o 23.1%, Q-5
20% 18] 2L =558 FAAME 1549 U9 ES Ve
Wk WAL vekd OTCeF TEO tist ff 2 A
52 =27 49 7(58.7%), 54 21 F(50%), $-45
(33.3%), 415 (26.7%), -4 1 7(23.1%), ¢ £ (20%) =
EZ(154%P.5 5933, EM= A% 59 +(13.3%),
E=H2Q.7%),201 9 0H, SPIAE A£(6.7%), =% %
ol T(1.3%) =7 =9kt

(2) Serotyped WAE

WiaE
CLM = 4%

Table 4. Antibiotic
strains by serotype

No. of  Percentage of antibiotic resistance
Serovar strains

testeq CL EM OTC SP SM TE
1/2a 26 100 O 53.8 0 0 53.8
1/2b 84 100 48 464 12 12 464
1/2¢c 4 100 O 50.0 0O 0 50.0
3b 100 O 75.0 0 0 50.0
4b 13 100 O 231 0 0 23.1
4c 4 100 O 250 0 0 25.0
Total 131 100 O 473 0 0 47.3

CL, colistin; EM, erythromycin; SP, spectinomycin; SM,

streptomycin; OTC, oxitetracyclin; TE, tetracycline.
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resistance ofL. monocytogenes
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Serotypel] W& U2 EEW = Table 4} 7o)
OTC ¥ TEOIA = t} 7o) 3b(75.0%), 1/2a(53.8%), 1/2¢
(50.0%), 1/2b(46.4%), 4b(23.198) 4c(25.0%] <=°]
T, EM A= 1/2b(4.8%), 28] 7 SP} SMell A& Zh
1.2% ©]9Jc}.

(3) AN Hx

kAU ¥ Table Bl49} 7o) 14545 R%7) 1
A o] okAlel diste] WS eI, B T
9 WA F4 vehidd = cL @AlAadE e 75
(53.1%), CL-OTC-TE 3|3 ¥ 2 627(42.8%), CL-EM-
OTC-TE 44382 2%(1.4%), 28] 7. CL-EM 2414
A8 15(0.7%) )tk o Eulsd @2 w9 CL-
OTC-TEWA E-& &34 57.3%,%-83]2% 50.0%,5-
$ 33.3%, A5 26.7%, =AF 23.1%, 95 20.0% 2
B 54%0°)9%, CL WAE-2 9% 80.0%, =% 2
SAA 7 76.9%, 5 66.7%, 45 53.3%, 5484
50.0% 2 T2 40% o)At}

Plasmid profile

Plasmid}.§-&-2 Table 64 7+¢] L. monocytogened7
F 5 14.4%(147)E erisdch o -2 e plasmid
EYES ASS 147 F 57.1%(@67), 5 137 F
38.3%(5F), 183 AR 135 5 7.7%(F)°)9l L, &=
5, 9F, =54 2 R glA e BuHA Gsieh

(1) gl tigt plasmid 2.8

CL-OTC-TE A &-& viehdl 14 di3t plasmid
B 432 Table PIAet o] =A% fallo 150
Al 11 K2} 8 kb Z719] 2% plasmid} HAZ=H A7, 13
FoAE 11 Kb &Y plasmid} A& ST

(2) o E2Fd plasmid £

e plasmid 2-5-43-& 2AeE A3= Fig. 1
olx et o] AR Fullat(lane 11) £= 11 % 8 kb

Table 5. Comparison of antibiotic resistance patternd. ofmonocytogenesolates by sources

Number of resistant strains (%6)

Resistance Total - -
patterns resistant strains Be€€f Pork Chicken Milk MPS SH PPP
9 (13) (15) (10) (10) (75) (13)
CL 77(53.1) 6(66.7) 10(76.9) 8(53.3) 8(80.0) 5(50.0) 30(40) 10(76.9)
CL-EM 1(0.1) 0 0 1(6.7) 0 0 0 0
CL-SM 1 0 1(7.7) 0 0 0 0 0
CL-OTC 1 0 0 0 0 0 0 0
CL-SP 1 0 0 1 0 0 0 0
CL-OTC-TE 62(42.8) 3(33.3) 215.4) 4(26.7) 2(20.0) 5(50.0) 43(57.3) 3(23.1)
CL-EM-OTC-TE 2(1.4) 0 0 0 0 0 2(2.7) 0

CL, colistin; EM, erythromycin; SM, streptomycin; OTC, oxytetracyclin; SP, spectinomycin; TE, tetracycline.
#Percentage ratio of resistant strains to total number of test strains from each source.

bTotal number of test strains from source.
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Table 6. Isolation rates of Listeria monocytogenes
harboring plasmids

Size of .
. . Resistance
Organism Sourceplasmid
(kb) pattern

L. monocytogenesP5 PPP 11,8 LC-OTC-TE
L. monocytogenesC10 Chicken 11 CL-OTC-TE
L. monocytogenesC58 Chicken 11 CL-OTC-TE
L. monocytogenesC59 Chicken 11 CL-OTC-TE
L. monocytogenesC60 Chicken 11 CL-OTC-TE
L. monocytogenesC61  Chicken 11 CL-OTC-TE
L. monocytogenesC62 Chicken 11 CL-OTC-TE
L. monocytogenesC63  Chicken 11 CL-OTC-TE
L. monocytogenesC64  Chicken 11 CL-OTC-TE
L. monocytogenesB65  Beef 11 CL-OTC-TE
L. monocytogenesB66  Beef 11 CL-OTC-TE
L. monocytogenesB67  Beef 11 CL-OTC-TE
L. monocytogenesB68  Beef 11 CL-OTC-TE
L. monocytogenesB71  Beef 11 CL-OTC-TE

CL, colistin; OTC, oxytetracyclin; TE, tetracyclin; PPP, poultry
processing plants.

Table 7. Relationship with plasmid profiles and antibiotic
resistant patterns

No. of No. of isolates

Source isolates  harbored %
tested plasmid
Beef 13 5 38.5
Pork 23 0 0.0
Chickens 14 8 57.1
Milk 8 0 0.0
Slaughterhouse 18 0 0.0
Poultry processing plant 13 1 7.7
Milk pant 8 0 0.0
Total 97 14 14.4

Z719] 2% plasmicg, 2213 5(25F) B A& f9
F(&F)ye ddE-8e FU3 plasmidt HEEAL, &
f 2 =24 fell(Z 152 plasmid bandl -5

A ke,

[l

il

Z&H P oks-2 L. monocytogengs 2 E F-A
25 B ASAE, AN F ok T HAFS AF
24 72+ A ek 11, 14, 18, 26128 2433 serotype
1/2b, 3bR 4b Zkell A5tz A7} = Aew By

o
i

o =

).

o

i)

Kb 1 2 34 5 6 7 8 910 111213 M bp

5000
2000
1000
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Fig. 1. Plasmid profiles ot.isteria monocytogendsolated
from various livestock products. The isolates harbored one
or two plasmids (Lane 1, 2,. monocytogeneB65, B66;
lane 3 to 10L. monocytogene€10, C58 to C64; lane 11,

L. monocytogeneB5) although most isolates did not any
plasmid (lane 12,L. monocytogenesM3; lane 13,L.
monocytogeneSH123). CH, chromosomal DNA; M, 1Kb
plus DNA Ladder (Invitrogen).

wo] girt [17].

£ AT gadelse] e 5
o 5, 55, AS, 9F 9 A3 g4
monocytogene$ gt serotype®E & FALS
(57.9%), 1/2a(20%)2 4b(11.4%)} 90% o442 4
tH(Table 1). Inoueet al [21}e U E-o] A2 E &
oA serotype 128 12t} vl AlS 2 A -
TllA =2 EEXE Rt 84915, Simort
Ferrer [35F Z=#¢le] Als#2lE f-efl welA serotype
4b, 1/2a 12t} AA 3] & #3xE epdArkaL st
Atk FlollA & 5 [6]2 =571 2 A
23 o9 serotype 4b(36.6%), 1/2a(24.4%), 4ab
(17.0%yF o) ATRAL SERATE. o9 22 ATz o
g AFAEe Bt vlaste] B w gie fo et
serotypeE-oll WebA] thazle] zpolz et oA
Aoz 24k E 9 AARAA fdl7F2 serotype F
E 1/2b, 1/2a% 41 Z1 o= QG HUTt F # fr
g ¥ serotype-3=ol4] Aureli et al [6]2 ©|E|E]<] 4]
59 L. monocytogened48Fol] thste] FALS A
smoked salmonf-&l] <4 serotype 1/2a¥ 3a
44.4%), -5 L AX= Fd o 1/2b(52.8%) A5 F-
7 12a(59.2%) 2% SEla 1/2c(40.9%)R 1/2a(25%)
24 g8 felel wel serotypetEr) thE Ao
HslE T}

ol

A 3}7] {18}
ek L

v} 1/2b
A

=

e
A

o
A 4o

=

B AN 5, AF, =58 2 EAR F o2
serotype 1/252 1/2&} %2 EX& viepd whde ¢
2 EG fu gelMe 120" A} foe 2
FEXE YeldozA BEa9 fE9k serotypeitd]
g FAV U= Aew FFEHrh 19834



ey

A
gk

Massachusett$r] #2471 le] Hol LAk
A FzdEol 255 S RAA T A 7o
serotypé> 4byl 7 [15], 1981-199%14] A= Eu|g} &
HollAl AFES riRste dyorn TAT HF=
¢l 72| serotyp& 4bF T} [19]. 19853 Californiael
4] mexican-style soft chee§e¥1¥ AH g ol 215
= o4 B2 E serotyps 4bz AT [24].
ode] He] AFAEL BIE Tl & o) AEH-
L. monocytogenég$ serotype = 1/2a @ 1/2b ©] %]
al, serotype 45 #EH|E o R TAA F2
Zgo 24 [15, 19, 24],t+& serotypeX.c} Al &
Ao) e Aow F2FT) [7, 33]

e glolFol A g 2 MA A serotyped-
FoA AG W& Hol= YA, serotype 45 F-H

o) TIR-E-9) ekl A #4849 3L, serotype 1/2a, 1/2b

4 4b= At € v=eA =2 FXE el 9l
t} [14]. Inoueet al [21}2 LE-9 A|Fa)E Faf ol
A serotype 1282 12w} &2 N=E YeERfAT
3t92, Simong} Ferrer [35F 29919] AlwhalE &
g oA serotype 4b, 12| 1/2&} TF-E-0)3L, o=
T 120} 7P =2 EE 5 Jeido sk, o
e o A7AEY Aot Had o) FElae] fl
oF Aol whe} tha7he] zpole YA T, £ AF e
serotype 1/2b, 1/28! 47} A vebd A3} vz
o2 Btk w3 gaETols Y Wl E
@5 serotype] F-Xo} Ao YA s 9o
f 2 =5 8 oA serotype 4bF =2
2 ks g 7w FuleA = o]E
Fe AFATeEA gaEgolse] Ao n
7hs/d 2 wiAlE = Qlvk. op ke A Al 9
Q) Fo A Vel AEE AARESA FeEe >10°
CFU/g] 452011 [14, 18], ICMSF [20fl4 = 4]1%&<)
L. monocytogen® el tist S 83 ZALE 7|22 3
o AE 29 747} g 1000]5ke] £ kA 4
Folgt sHom, A T Bl = s d A
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