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Abstracts : The study was carried out to examine the distribution and survival rate of Listeria
monocytogenes (L monocytogenes) from various source of waters using improved isolation method. In
comparision of enrichment media for isolation of L monocyrogenes from water, the isolation rate and 50 %
detection limit of the pathogen were higher in UVM modified Listeria enrichment broth (UVM) than
Listeria enrichment broth (LEB). On the other hand, when compared the selective media for isolation of the
pathogen from water, the isolation rate was highest in culture at Oxford agar followed by Fraser agar, and
LEB agar. In order to improve enrichment method, 100 ml of water samples with 0.1 CFU/ml of L
monocytogenes was inoculated into 10 ml of UVM concentrated at 10-fold, and: incubated for 24 h at
36 C. Isolated frequency of the pathogens in improved enrichment method completely corresponded with”
common (filter) method. Of a total number of 147 water samples from river, lake and sea, the pathogen
was isolated from 1 of 39 (2.6%) river water samples and 1 of 75 (1.3%) sea water samples, but no
pathogen was isolated from 33 lake water samples. Serotypes of 2 isolates were identified as type 1. L
monocytogenes decreased in number from 7.2-7.4 to 4.2-4.7 log CFU/ml for 1 week poststorage (5 and 2
07C), but the pathogens were able to be detected in river and sea water until 8 weeks after storage.
However, in tap water, L monocytogenes were decreased to undetectable level after 2 weeks of storage,
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Listeria 922 ZAM3Q @9l € 4 AV A
oAl L monocytogenes®) 78 @ (D) 10°~10* cell
FEolny’, 53 AR, fof, HARRYA FoME
AedFol v wF @) wE of Mgl g 29
HAE AEZHAA ) F2AET gl

AE 59 7E AR FE Listeria 70 ¥l3 3
A EAss vE A 7o) B Wi 38 2
g7 deidE Sauigol Bastt AqEoIRE
L monocytogenesE ¥#5h= WH-2 £3) Food and drug
administration (FDA) % Food safety and inspection service
FSIS)9] 715 what Saat oHth,

Z7ulX 2 FE Listeria enrichment broth (LEB),
UVM modified Listeria enrichment broth (UVM) So], A
e ¥.2]v) 2] 3= Oxford agar, Fraser agar, modified McBride
agar (MMA)% Lithium chloride- pheylethanol- moxalactam
agar (LPM) 52 AR5 TP, olE wiAl: A4F Se
AMBEHRE Listeria 45 23l £2 A2 FH
HI o BE B AFE & 7 2 Mduriga
9] B1FAE A A7E o] oY) #A) Bl
A HANFE FEE de REE 100 9 8 045
m pore size membraneo] A3l A, A4 FEisie] 4
AEE 7 widste B vkl Wy e AMgsiz
AT o)2 we X' HeHAe] BetT, Al
Zro] @Wo| &85 E AHo| gl7) el B} 7HHs T
EEHQ Feluryg fdsiord "eido) 2 7HTh

=2 A L monocytogenesw 73, A3, LAIE
g, HIHE SollA 0 ~ 24 %9 ¥a4E Yehiin, &
ABke] Felo] FE Y99l AeE HyHe] P
T8 o] 2 &, H¥ ¥ EY oM 1~5749 Et
Azl 7hea T, g o1F R 12 AES 61 %7}
o] o] AU HTPE uFo] B uf o] o
SEE FANES AHEe AL A sie AHE
Ae & #1de] € F Avh FhdAdes 4% 2 A%
50 28E L monocytogenesE BE)Etg e B 9l
ou NEgelMe BE U I AEAE 7S HIE
o} B 5 o,

£ AfeM e A8 2 TR E L monocytogenes
o} ¥elg A% A WHE FEE, o HYA e
34 2 AEAS ZAWIS Listeria 7959 9%
A 7|Z2AHE AAFZA Fic)

ME 3 Yy

BAEF
A3l 3+ Listeria monocytogenes Scott A (serotype

4b), HPB #503 (1/2b) ¥ HPFB #12 (1/20)2A vt}
Health and Welfareol) A} #9F ¥olr] 270 C 2] BE 0
BESETE AHg Mol Zkr] Tryptic soy broth (TSB,
Difcoys]l HEate] 37 TollA 24417+ 4 338 Aol v
¢ F 2 ugs Efey ASHES5E HMsle #
& 10° CFUm 522 35t

s ¥ Mejux|e| FRol =i& L monocylogenes
of 22|88 ¥ 50 % A& v|w

L monocytogenes 3 #7-& £ & R4 15,30
% 60 CFUmL7t HA 2% A58 9 mle) LEB
(Difco) 8 UVM (Difco)ell 217) 1 mi¥ HZ 33 30 C
A 24~36A17F S MFE ohE o) il 0.1 M E
Oxford agar (Difco)e] wWiFsld o+ #2&3 50% A&
A BASAT Aol A= 15 30 2 60
CFUmMIE H&% A|8E Oxford agar, Modified LEB
agar (Difco) 2 Fraser agar (DIfcojel] 2}7] 0.1 ml¥ H=E
B}3L 37 Coll A 24~36A17F wlksle) 7 B85 50
% HEIAE AU 7 ulAE NE = 7
Z 5 3 1204 = 6AEE AHESQ, HREA
Fauj R o= Oxford agar&, M= Trypticase soy
agar (TSA)E AR&-3lsich

X gAML monocytogenes®| HelE st &
o ey i

B AgeM Almg Wge Mg 78 01 CFUME
B4k AlE 100 nlE Stomacher 400 filter bag (Seward
medical)oll H3aL of7je) 1002 F&3ld 9HE UVM
10 8 H7Fale 30 CTolM 24~36A17r 27 whkaleg
t}h ohE o) #iokey 0.1 meE Oxford agare] Wijoksled #
2 &8 2AGE Q22 E BE oqH3sle g8
= 71&9 7ok, & 100 mle) A8 045 yn pore
size membrane (Advantec)ol] Hg AAEL Fpai=
g ARE-ERIT

xEs X slToblM L monocytogenesel £ 3
&3 Ad

BE, AFAE H uRE F 47 ABEEREH L
monocytogenes’® F-81819h. & AR 100 mdE stomacher
bagoll #5}7 o7]0] 108 2 5% UVME 10 m ¥ 3
7hated 30 CollA] 24~48A17F 3 tha o] Wi
0.1 m¢E Oxford agar H¥o]] T2l 37 TollA] 244
Zb wierEtsdch. Listeria & 579 HA A& vehis
colony& 3~5708 TSAe} F&ul kst o8 Lovette] w+
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Holl w2} Gram 94, S -hemolysis, camlase 4§74,
esculin, dextrose, mamnitol B! xylose &A1Y & H4
& L monocytogenesZ FHE TF Listeria O
antiserum poly type 1 ¥ 4 (Difco)& AMg-8lo] AHYL
2Haaoit

B 2 L monocytogenese] MEH

L monocytogenes& }E (COD 130 mg/ £ ), TFE (&
¥4 023 ppm) ¥ ¥}ISHE (COD 1.5 mg/ £)o] HE3}
o 10° CRUIme 502 348 A8 100w 4€5 T
8 20 Tel 247] 3 wHgo 2 HF|F 105 F< 78
AE g =AM '

& AE Agl AHEE AE ¢ uistEe] COD: ¢
7t A HANFALEYL R, FEEY IFELE OTA
el mel BASADY, Fo AEY ANYS & A
%9} 135+ Oxford agarol 213 wiU¥sted colony 8
AT, 2F o|FREHE F5vt 43 A A
o2 o tated UVMe] Z3 § T Oxford agarol WY
gl 7o AEARE Helsigoh

SAEH

B Ao d& A= SAS B HIAE o] &3}
o HALYIHAL, FARE F4L smdent ttestF
olg-3td AR

# o

S ¥ Heuix|e| FZRol ©E L monocylogenes
o] #elg % 50 % HEFA

ZF wiAdAY 7 BEE& 9 50 % AEAE
Table 13} 7t} UVMelAE 36A18 & 294 (81 %),
LEBY M= 36418 Z 284 (78 %2 Fe&& veh
Rev, BAEH o492 A3, Oxford agarl 2
A B ulde A o4 %ol BEe FAEA 22 F
&g YR (E<0.01). E§ 2t ujA]ol e 50%
AE&8A = 05 ¢ 08 CFUmLelSdch

Aeujzlo e F $&3 50 % AESAE 22}
& ZA 3= Table 29t 7+o] Oxford agaroll X v 364 & 5
254 (69 %), Fraser agarol M= 36A1E F 244 (67 %),
LEB agarol X+ 36A1 8 F 214 (58 %)7} ¥-ElHA2
EATHA FoAE gtk B3 2k AufAo]Ae]
50% FAE&AAE 27k 21, 22 B 2.3 CFU/ml ol th

Table 1. Effects of enrichment broth on the isolation rate
of L monocytogenes from 36 samples and the
50% detection limit for each method

Enrichment % of positive.  50% detection
broth Samples detected limit (CFU/me)
None (% 26
(direct plating)
LEB 78 08
UVM 81 05

LEB, Listeria enrichment broth ; UVM, UVM modified
Listeria enrichment broth. After 24 h enrichment with each
enrichment broth at 30 C, cultivated on oxford agar for 24 h
at 37 C. Nane, cultivated on Oxford agar for 24h at 30 C.
* The direct plating result is significantly different than
those for enrichment in LEB and UVM (P<0.01).

Table 2. Comparision of isolation rates and the 50 %
detection limits of L monocytogenes in different

selective media °

' % of positive 50% detection
Selective medium 1o detected limit (CFU/nt)
TSA 100 ND
(non selective media)
Oxford agar 69 2.1
Modified LEB agar 58 23
Fraser agar 67 22

® Data are averages for two replicates. Water samples were
then inoculated at following three levels; 1.5, 3.0 and 6.0
CFU/mé. An amount of 1 m{ was directly plated and
cultivated on each plating medium; ND, not detected.

XFETUM L monocylogenes2| E22lE HEt &
et §3}

L monocytogenes® 0.1 CFUml &2 2 HE$ AR
100 miel 10912 F&3 10 mle] UVM W& 37}3}
o S wWjgata 7|Ee] iy vl 23 A3 Table 3
oAe} zr}k Fouy EE 208 FeA o] EElHo
100 %2 249 &< Jehiivh
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Table 3. Comparisons of common and improved method
for recovery of L monocytogenes

No of samples No of positive %

Method

examined samples
Common” 20 20 100
Improved® 20 20 100

* For isolating Listeria, 100 m{ of water samples (0.1 CFU/
mf) were filtered through 0.45 ym pore size membrane that
was fransferred in 10 m¢ UVM modified Listeria
enrichment broth.

® 10 m¢ of 10-fold concentrated UVM was transferred in
100 m¢ water samples and incubated for 24 h at 30 C.

XNus ¥ 85+ & L monogylogenes?l &% W
¥y

FE, AFAE L utE F 1474 2Z5E L mono-
cytogenes] BEEAEIE ZAMG A3 Table 49 7tk
FEAME 39 A8 F 14 (26 %), BlREAE 754
E 14 (13 B9 #2&S JeriA, AFAE
ME BAR F 1% 2EHA gt Fald 27859
YL serotype 122 EFHAUTH

Table 4. Prevalence of L monocytogenes from different
source of water

Water No of samples No of positive
sources tested samples(%) Se
River 39 1(2.6) 1
Lake 33 0
Sea 75 1(1.3) 1

B & L monocytogenes®l AEY

4B, F5E 2 uistBe) 10° CFUm 53¢ 7€
HEs 5 T 220 Tl BEsY 42 A5AHE
ZAME AF= Table 59 7ok X9 o B 73
log CFU/me ©1N% Zol A& nptEoME 157 Fo
B 475 43 log CFUm FELE Aoy BE
Sxo #FARl] 85 ol AEEUL, FEEAME 2
FE 4 78 HEA 2L AR FasHc

I #

A% B9 wjopdol 28t Listeria 78 ¥23he A
S 47 gow, B3 ¢ 7 A3 74E nQE 2490
B AEABANE 7 B8 &) ¢ B gy
ABE AFE "R HEse @ BHE ARSA
BT, T WAE AHEE A 7o F41E gAA T
£ 5l Listeria 4% £7M0E § AE S Wi
< ojg3tz A

B ArolME 25 BERRE L monocytogenes®] ¥
E % 2832 W 28y, XS 2 ey
B o] 7o EEAeie HENE FAEATE SF ¥R
A xe] # ¥2-&S UVMe)A LEBe M3t oF7t &4
vebgth ol Bailey et a¥s ol9t o] UVM,
FDA-EB 9 Fraser brothE A28t 71 &4 79 3
B &g v 2d Agela UVMe] 718 43l 2
2 dAEH, 50 % HETAE 0.5 CFUmE]] 2Lz A
20} Hol ARSBZRE L monocytogenesE 27 v g
& UVME 7 WAZ AHsE 2] 7k 2z ol
gl Atedh

By Aol e & #El&-2 Oxford agaro| 4] Fraser
agar 2 LEB agar K.t} ok7} 7 Wehdt) ©)& Bailey
et al¥s} o9k 7o) std &b go By AHAA

Table 5. Survival of L monocytogenes during storage in different water at 5 and 20 C

Waters Storage Time after inoculation (week)
temp(C) ¢ 1 2 3 4 5 6 7 8 9
River water 5 74 4.7 ++ ++ ++ ++ ++ ++ ++ -
20 ND 4.7 ++ +4 ++ ++ ++ + +
Tap water 5 72 1.5 - - - ND ND ND ND ND
20 ND 20 + - - ND ND ND ND ND
Sea water 5 74 4.2 ++ ++ ++ ++ ++ ++ ++ -
20 ND 44 ++ +4 + + - + - -

® Average (log CFUfm{) of three trials. ND, not detected.

Symbols; ++ , all growth in three samples; +, weak growth; -, no growth.
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Oxford agar’} 713 58 Ave 4374 dAjgch &
% Praser agart A1®|FAIQ] acriflavine HC1S) s=7}
Oxford agarol A Bt} 2w o)A} A H7ksel 7Hd &
A el geAzE 2P, Oxford agarol X
Listeria 9] Bol&Ql ZL&Ae] Fetg Al e
N g o) Boljt Mg 7Y W L monocytogenes
£ E#8ls A9 A2 Oxford agar7t 71 832
w7t ' Aoy Alg®oh

Yuty o 7 Bol|A Listeria §-& ¥&ldhs Wy 100
nd 32 250 ml &) AEE 045 im pore size membrane 2.
2 o3ated 11 2AE 10 w9 Listeria 23 Wi x|l o
FaT A 2 ApelNE oo 2 BHHIL B
£ A7) 228 VL NNE BHoE 38 09
Al A& 100 miol 108R 2 533 UVMH A& 713}
T 27 8 As 7 Feed 7139 Pl 98 A
o} A A AT WEpA B AgA A F
i} (Improved Listeria enrichment method; ILEMz} 3
FHe R FFZRE L monocytogenes®] A& 9% S
T HYgoll= B8, ARSEZRE 245 HYqd B8
A% ZFugolE HgaH 84 whge]l E AL
2 &3k

AL 2 e HEEE, &4 9 A9gEs 54
Z+E R GEo] #HUHE7] wiid WM 29E Y
2 gith B3] L monocytogenest= A Ao de B¥3}
T Ao F2o] 7bsalr] WiEel z2+E AW A
el ool & 4 A

B AN AHE EF iFEE L8t 8, A
FAE F v9E F 14T B2RE L monocytogenes?]
FEE 2 vl 283 v Bl MY Zhzh 1144 &
5o} 26 %9 1.3 %9 ¥l & JEpIATh ol¢k 2
& A= Arvanitidou et al®o] 8 1229 X Eo)AM
3.9 %, Van Renterghem et al'®c] w)7]o] 2] =}&}5of A
5.0 %, Luppi et al” o] oJeh]e] ZFENA 20 %, A EF
oA 50 % R Akl FA1ArHe B39} Frances
et al'®o] JFRES] untEF s WEM AE
2 guvhe AR vt Feke)dok AxS # 8
42| Listeria 292 EN8eU 45 §9 il
Q8 2940 © A0E A ol LEFIt FY
g Aol ARA, A58 5& XEE 29 s
Aol B& AArdA ANEE AHF JoE nFe} B
o MR Agzge] AEQl @, AT AFA, FAUE,
A, AA e HlHE-2 L monocytogenes®} 2.8l A
o) Bx @ty B F Utk o] £7e £a%, EA%
2 $7FE 59 A S ISR L monocytogenes

2 Bask AHoA 72 318 %, 11.7 % R 50 %] ¥
2 &€ BYov AL EAF B AANIM fEEHE o
FolME BEHA vty #AZ 7§08 AFA
u 337 SALE AL R ¢ B 16518 &7 9
oBEEH A ettt e, 8 e &
&2 #1500 %2 B8 &8 2ok A
2 &9} gl oM EElsA FhctE EEs
thools} e AL B A 498 & AvHse F
. 1tk Anonymous™ | o) 407 |7HEH A
HZ2RE A8 230089 S4B F 4 FF) L
monocytogenes$t Listeria spp®| 2.9 =10] 21.0 %9 EX
&, Bernagozzi et al® & EAIBHOlA] 240 %9 Bl &
2 Bystygch

olael 9] o) |-rpAHEL] HIoA EAISFL
Z&2d o)A L monocytogenes7t THF B H I U,
B Ao A BEE ¥ 5 AES b5E 2F )
Aekr7l FUEHE AHAM AF 8 A BAA FaHA
W HOE nfo] B o) ESe) L monocytogenes L3
& 2AEEY Z92 H4e fYol T8 9% &
Folgle AL WA g 4 fith wElA BF TAEY
L monocytogenes 2. that MAHeo|2 HAHH HF
3 ZAE esolel @ Aoy Erh

7e, 5B 9 ulgtEoA L monocytogenes®] AYE
Ao pELT BAglel BE ABAAN 1F Fo &
F7t 3435 Z4sgo 8FAR AESRY, TRE
daE 25 T A9 B 48 TR FAEE
th B8 FEEAA ol F48 AU AL FA
FEEQ AFHA7E 023 ppmoAHeE FE AAE o
o] Hael oaia &g Pol A APEE ARE
229t} Van Renterghem et al'>& Listeria #°) A&€
9rhe) BHE 337 BES Ao DlAAT HEEHAUL,
FE HEY £EY B BEolM 2 Y 7 AFEo] JHE
Utk s}t al-Ghazalish al-Agawi’= 54 FollA
235 o)A, ol 7% oA 87 BFEE = FU
F 2EHA $€ Axe ZAHUTI 3, Nissen
5} Holck’'e k2ol waiAA 2 Salo]iAlA )
10°~ 10" CFU2] #& HE2S AYPAM 4T 220 C
BELT o #®AIglo] 55 /¥ 2+ Azt 5 97
zpel whg} tha7re] Aol & VeI ek

olatn L& BIAE FaA B wf FEohd ugEe
A L monocytogenes®] AFEARL B9 $H R Z}5F 3%
EAe 99AE B w) & zelrt Ao 29|
BA L AEOI utetEAE 8F o]} AFo] 7t
=3 Ao R AE"ET
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Eoll A L monocytogenes2| #2818 913 A W%
WE AEST, o] MdAle B ) Y248 A}
8o g 7 HES Atk S 3 AguiR|l
WE L monocytogenes®] HEE3 50 % AEUAE =
ALSE v}, S Wi R]oll A= UVMO] LEBe] vlate] o &
g &°) B4, Agulx)o A= Oxford agar?t 71 &
touf the-o] Fraser agar ¥ LEB agar o|th L
monocytogenes® 0.1 CFUml +&2.2 FHE3 Al& 100
mle] 108} 2 3% UVM 10 mlE H7}std S wiek
3 A g BEel 7Sy Sadrel daet ¢4
dA &gl 27, AFAE L uigtE £ 147 A BEER
Bl L monocytogenes®) ¥} §& FENA 26 %, vt
EoA 13 %0103, AFX Bl o] RElHA 4
stk BEl$ 2379 WYL serotype 10Tk E9)
Z85W BE 21 (5 L 20 T)ol wtE L monocytogenes
o] AEAE ZAR v}, FED gt B8] Fre #
Z 72~74 log CRUMECIH Aol 15 Fof 42~47
log CFUmE #2339, BF 250 Aol 85
ol MEFATL, FEEAME 2F Tl F & HE
32 28 Axg zZ4sdoh
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