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Abstract

Ae a part of investigation for listeriogis, we attempted isolation of Listeria spp.



from commercial freezing and refrigeration foods. Seven(8.3%) strains and 10(9.5%)
strains of Lislersa spp. were isolated from commercial freezing and refrigeration foods,
respectively. Isolation ratio of each species was 6(3.2%) straing of L. grayi and L.
innocua respectively, 1(0.5%) strain of L. welshimeri and 4(2.1%) strains of L mo-
nocylogenes. In the isolation ratio of Listeria spp. originated from each class of food,
2(24%) strains of L grayi 3(36%) strains of L inmocua and 2(24%) straine of
L. monocyfogenes were isolated from B4 freezing foods, and 4(3.8%) strains of L.
grayi, 3(29%) strains of L innocua, 101.0%) strain of L. welshimeri and 201.99%)
strains of L. monogylogenes were isolated from 105 relrigeration foods. In the bio-
chemical properties such as fermentation of dextrose, esculin and D-arabitel were
presented positive, and a-mannosidase, a-methyID-glucoside, growth at 4T, methyl
red, VP, catalase and motility test were presented positive reaction. However, all
isolates were presented negative reaction in the tests such as glucose-1-phosphate,
indole, urease, nitrate reduction and oxidase test. Also, all isolates except 4 strains
of L. monocylogenes were not presented B-hemolysis on blood agar, and presented
negative reaction in CAMP test with Staphylococcus auerens In the antimicrobic su-
sceptibility, most isolate of Listeris spp. were susceptible to 12 antibiotics such as
ampicillin, cephalothin, penicillin, amikacin, gentamicin, erythromycin, kanamycin
vancormycin, tobramycin, carbenicillin, tetracycline and trimethoprim/sulfamethoxa-
zole. Four strains of L. monocylogenes were susceptible to all antibiotics used in this
study except nitrofurantoin. Of the 4 strains of L. monocytogenes, one strain was noted
to habor plasmid DNA of approximately 48 Kb molecular weight. The serotype of
3 strains and one strain of L. monocylogenes were classified into serotype 1 and 4,
respectively. Four strains of L. monogytogenes could grown at various temperature
such as 4, 10, 20, 30 and 40°C. Particularly, these strains was recognized the growth
at refrigerant temperature, 4T, by incubation for 48 hours, and reached almost at
slationary phase by incubation for 96 hours. Also L. monocylogenes was presented
growth at wide pH range, pH 50 to pH 10.0, and not allowed the growth at pH



4.0 and pH 11.0. We were conducted to explore the growth effects of L. monocyiogenes
on various chemical factors used for prservatives such as sorbic acid, propionic acid,
dehydroacetic acid, sodium nitrite and sodium chloride. The inhibitory extent of L.
monocylogenes against these chemical was shown in order of dehydroacetic acid,
sodium nitrite, propionic acid, sorbic acid and sodium chloride. In particular, L.
monocyfogenes was presented entire inhibition with 1.5% sodium nitrite and dehy-
droacetic acid, respectively.
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Table 1. Kinds of collected sample in this study

No. of
Class Sub-class Total
sample
Cheese 18
Milk 17
Refrigeration foods Ham 22 105
Sausage 23
Processed fish meat 25
lcecream 16
Processed meat products 30
Freezing foods Mixed fish & meat products 17 B84
Freezed Mandoo 16
Freezed Pizza 5
Tatal 180 189
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48417t M= FoEHHAC
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A& 34718 =T F 0.6% yeast extract?} H7HE Tryptic Soy agar F & vl ==
SEska 3st, 24413 o kg o2, S dY4ALE dAIBI Listeric B8
API kit (bioMerieux say® o &#« FH3HEH.

Sample 259
1

225mé of UVM modified enrichment broth
: 3
Homogenization
4
First enrichment
{Incubation for 24k at 30C)

:
¥ 3
Streaking on Oxford- Collection of enriched
Listeria-selective-agar cultures (0.1mé)}

+
Inoculation into 9.9mé of Fraser broth with 0.05%
Ferrie ammonium citrate
4
Secondary enrichment

(Incubation for 48h at 351)
. 8

Streaking on Ouxford-Listeria-

selective-agar

i

! ]
Selection of suspected colony {3~4 colonies)
: 3
Streaking on blood agar or tryptic soy agar
containing 0.6% yeast extract
+

Incubation for 24h at 35
Biochemical test

L 2
Identification by API kit for Listeria
4

Serological test

Fig. 1. Flow chart for isolation and identitication of Listeria spp. from foods.



3. Serotyping
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Table 2, List of ablibiotics for antibacterial susceplibility test in this study

Concentration Concentration

Drug (ua) . (pg)
AmpicillinCAM) 10 Vancomycin{VA) a0
Cephalothin{ CF) a0 Nitrifurantoin{NF} 30
Penicillin{P) 10 unit Tobramycin({ TM) 10
Amikacin{AN) 30 Streptomycin{SM) 10
Gentamicin{GM)} 10 Carbenicillin(CB) 100
Kanamycin(K) 30 Tetracycline(TE) 30
Erythromycin{EM) 15 SXT® 1.25/25.75

¥, trimethoprim/sulfamethoxazols
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Table 3. Isolation rates of Listeria spp. from commercial foods

Lisferta . L%
Na, of = spp- (%)

- Ty L. grayi iﬂﬂ{;m m&imm mxs
Freezing foods 84 2(24) 3(38) - 2(24)
Refrigeration foods 105 4(3.8) 3(2.9) 1010} 2019

Total 189 6(3.2) 6(32)  1(05) 4(2.1)

aHY & Aol FAE HEX FEFL | - 44 A 3F YEHES &7
TEF 242 2 o5 T JFAHE ol HE 1Y 9 L monocylogenesT
cEHedne Adtes s ¥y - HARHY SN 424 BH 332 g
Bieluzst FUAMNEAH & FF o148l Listeria TFol B2l Ao Be}
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Table 4. lsalation rates of Listeriz spp. betwean freezing and refrigeration foods

Foods , Isolates (%)
Sample
(No. of . : L L.
(%) L grayi L. innocua
sample) welshimert  monocylogenes
Freezing F-1 = 1 s 1
(84) F-2 1 - - 1
F-3 1 1 L =
F-4 - 1 =
Subtotal 4 (4.8) 2 (24) 3 (36) ] 2 (24)
Refrigeration R-1 1 o =
{108} R-2 1 E 1 =
E-3 1 1 = =
E-4 = 1 = 1
R-5 1 o - 1
Subtotal 5 (4.8) 4 (38) 3 {29) 1 (1.0 2 (1.9

Total(189) g (4.8) & (3.2) 6 (32) 1 (0.5) 4 (2.1)

%  contaminated sample with Lisferiz spp.

o8 L monootogenes®] 2E W #&d Bl FHAF ZAFE ol FojReh 7
o g At dr.

2. wElde Ay 44

g2l dg Adsterd 4L Table 5914 & 2] £2ld 25 glucose, esculin,
D-arabitel 2 ©48E 284 %, z-mannosidase, a-methyl-D-glucoside, 4]
Ao ¢8, MR, VP, catalase ¥ 54 A ¥(Fig. 2)ol4 ¥4 ¢E& 2oy,
glucose-1-phosphate, indole, urease, nitrate #8414 5 oxidase 4| HH £
25 s4veg dehi k. =8 L monocylogenes S A AE 2T 25 UG
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Hul = M p-8-WE el 2] B35 eo, Siaphylococcus anrenss2] CAMP A #
of 4 &4vrg2 dehflo] Doyle™, Lovett™, Seeliger® Jones™2) ®2] 7|23 ¢
X &} ;

Listeria spp.2%E L monocylogenes 2] THE Hdu|A]Me) 2 FHdE L}
il -4 82 B, Staphylococcus aureus™ HE CAMP test FAH LM o 21
A4E7He st 28y L monocylogenes ATCC15313% Z& TFE &, 3, T o
o2 Azg A Aol o p-EEE UehdA &7 2o ZE L monocylogenes
27 p-2¥E JEddn & 4 gl dEM L monocyiogeness] 8§
FHE fAttele S aurense] tHE CAMP Al¥eo] 4 HH=ojo} @ Aoz 4}
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L. monocytogenes

5C 37C

Fig. 2. Mofility test of L. monocylogenss at different temperature. (after 24h of incubation)



Table 5. Biochemical properties of Listeria spp. from commercial feezing and refrigerated

foods
No. of positive
reaction
Characteristics I I
. L ominocua Lo welsfiomert
. (n=8) (n=1)  Mowocyigmes
(n=6) {n=4)
Glucose 4
Esculin

a-mannosidase
D-arabitol

Xvlose

Rhamnose
a-Methvl-D-glucoside
Ribose
Glucose-1-phosphate
D-tagatose

Mannitol

Growth at 4T
Methyl red(MR)
Voges-Proskauer(VP)
Indole

Urease

Nitrate reduction
Catalase

Oxidase

Motility”

CAMP for S. awreus
f-hemalysis

o o th @ G o o o G G o O O o & D O O & G O

D 2 @M 2 @D o o ;B oo o o & O S & Sh

[ =T — T I T I — = T N = T T = T — B e e e I I I

[ T T T I R " S — N — T — N - T ST =

*, Motility test performed at 25T,



2 A59M Ee8l8 L monocytogenes 4T = EdW| 2] A4fo] 2] p-&H(Fig 305
CAMP ~ ¥ (Fig. 444 Y4& vehle] AESA L monocylogens® 4 4
slgic)

Fig. 3. Beta-hemolysis properly of L. monocylogenas on blood agar.(after 24h of incu-
bation at 35C)

A B

CDeEuuE

Fig. 4. CAMP fest of L. monocytogenes. CAMP test done with 5. aureus. A, L. grayi:
B, L. innocua ; C, D, E and F, L. monocytogenes (after 24h of incubation at 35T)
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Table 6. Antimicrobial susceptibility of Listeria spp. isolates

No. of strains
Drrugs Cnn.c. . L. innocua L E
(g /disk) grayi (n=8) welshimeri  meonocylogenes
{n=8) (n=1) (n=4)

Ampicillin 10 6 ] 1 4
Cephalothin 30 6 6 1 4
Penicillin 10 units 6 i 1 4
Amikacin 30 6 G 1 4
(rentamicin 10 (i fi 1 4
Kanamycin 30 6 6 1 4
Erythromycin 15 L£] 5] 1 4
Vancomycin 30 6 6 1 4
Mitrifurantoin 300 ] 0 1 0
Tobramycin 10 5 i 1 4
Streptomycin 10 2 3 0 4
Carbenicillin 100 fi 6 1 i
Tetracycline 30 6 6 1 4
SET" 125/23.75 6 6 1 4

%, trimethoprim/sullhmethoxazole

w2 8 Listeria 32 4% 9 T 4933 nitrofurantoing %) 3 o 5.8 o} 4
thits] E& TrdE e A 2FEE BY L gay 655 NF, TM 2 SM,
L innocua 657 NF 2 SM, L. welshimeri 175 SM o121 2] A FA]okaf«] ofdls
& JeEhRl e o, 458 L monccylogenes= NFE A 2§ H F A 24| of] of 3l
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4. L. monocytogenes2] plasmid %
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Fig. 5. Plasmid profile of L. monocylogenes isolates, Lane 1, 2, 3 and 4, L. monocylogenes
[golates < M, L DMA digested with Hing



5. L. monocyfogenes S-2]52] ©AE

24 4T 79 L monocyiogenes] A EAHHE =4S A3E Table 730 #el
serotype 1°) 35 3 type 474 17 E § @52 A FDEEE Y FAENM 28
2FE T type 1= HH e, JAN N 228 257 type 1 ¥ 42
= qlct

Wrong 5 & dlgteld A&5 Ef2 28 #else T4 Awol4e] serotype
15 492 stgm, 2 72 e Mg 44 9 IRHEEE Lo Tl
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T4 939 KA B4 TR 14922 ERse AT AEYES
HE - WA Eel o {43 didgelrt §as das AEdo

Table 7. Serotype of L monocylogenes isclates

Source No. of isolates SecHe
Type 1 Type 4
Freezing foods 2 2 =
Refrigeration foods 2 1 1
Total 4 3 1

6. k2o 2 Fel7o 484

£ 22 45 8] L monocytogenes T 4T YT U v 3 F 2= Fig 6, 10—40T 2]
HAAAM WFE AV Fig 6-1% 2ok YHLEER 4TAM Wi 2=, oY
48417 H de 42 2709 P& vehiiz:, W ssN UeiME GeelM
G ASh e RAME ERES] 34F B0 0T 2244 g g THEE
d+F47 2719 F4& JehdRen, 2443 AT OD 061488 w2

—-5]=
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