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1940),
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Seehger and Jones(1986)+& o| &9 4d#ed
18% pHE 6~92tx #ovt Conner 5 (1986)

2 pH5, 02 opd FaolME Agagicka siget,
ulel], o] el A pHE FA4olvt ofisle]Ad
ojgba & 4 Ui,

Listerias ©hZ < (genera) ?} 72317] Y84
= ohe 2 Ak ubg-g wlagko (Table
2).

o o} Hejulekell AHE-5l+= wix]§ Table 734
8, L8} Listeria enrichment broth(LEB)olA
2 ozol L. monocylogenes$t thE FE2| 4§
el 5 el et (Table 9).

3. 7o E8Ala

Listeria monocylogenest 42 f34d4 do
71 Aoz cARE A ot AAR
Bag wAde wA ¢%oh(Wramby, 1944
Potel, 1953; De Vries and Strikwerda 1956,
Donker-Voet, 1965; Stajner, 1971; Errebo

Table 1. Biochemical characteristics of the genus

Listeria

Characteristic Reaction
Motility (at 20-25C) +
Oxgen requirement facultative
Growth at 35C +
Catalase activit}} +
Hydrogen sulphide production -
Acid from glucose +
Methyl red reaction +
Voges-Proskauer reaction -
Indole production -
Citrate utilisation -
Urease activity -

(Seeliger & Jones, 1986)
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Table 2. Characteristics of Listeria monocytogenes and morphologically similar microorganisms

Characteristic

Organism Morphologic Moti{ity Hemolysis Catalase Salicin ~ Trehal ose
features (at 227C) production fermentation fermentation

L. monocytogenes  Coccoid, rods + B + + +
Erysipelothrix

rhusiopathiae Slender rods - a - - -
Lactobacillus Rods - a - +/- +/-
Corynebacterium  Rods - +/- +/- - +/=
Kurthia Pleomorphic,

filamentous + - + - -

Streptococcus Cocci - +/- - + +/-

Larsen and Jansen, 1979; Gitter ef al.,
1980),

vt 1983 m]=9] Massachusettsoll 4] 4
A5 =HAZe] fdgle] =lof listerosis7} ¥y
A o] glov] (Fleming ef al,, 1985), ©| =<2
utlZoll Hayes 5 (1986)-2 121708 Hf-+]89t
1408 FRAZZIE HAlsle] R85 1570
(12%)%F FFodzbr|Ee 270 (14%) 24 L.
monocytogeness 71435133t} (Table 3),

Marth(1986)= 1984 d 2} 1985l ©|=9
FDAoA] ZAH8E H 3w AollA] 650702] AAA2Z
2702 A8 (4,2%)E5E L. monocytogeness
+2fshdrke sigich, o] Adegne FAof db
Aulest 7 28 AL o] Lp ajalaixe Z
Foll fdgle] slvhes 7MdS ikt Qi)

ol
H

Table 3. Documented outbreaks of listeriosis associ-
ated with food in North America

No.of cases
(and deaths)

Location,
year

Food

Boston, 1979° Lettuce,celery 23 (5)
tomatoes

Nova Scotia, 1981 Coleslaw 41 19
Massachusetts, 1983* Pasteurized milk 49  (14)
California, 1985'  Mexican-style 314 (105)

soft cheese

(Farber and Loss, 1988)

(Farber and Losos, 1988)

+ =3 4% L. monocytogenes “HAA-go)
Salmonella =438 (°F 5%)3 79 vlssicta
stoict,

Rodriguez 5 (1985)-& AMZFH-9 As|qlofs i
A% 950 X857 HEE oF 45%7 L,
monocytogeness ZEsHA vt g,

Garayzabal % (1986)%5. ml=zlre] AHFA|H
2HE o 21% (280 AlgFelA 64)7F L,
monocytogenesol 8= Ak st

v]Z9] FDAoNA AAI F7hgahe] Ay o
o oJshd 35770 FA4F 97l (2.5%)0A4 L,
monocyltogenesTS T3 A ES A4dicte
o}(Anon, 1986a), =2{v}, olzlqt Alde] A
oA Abo} dortin Fbr] Rrohe AFFe] 232
ol o3k Aog FAFA,

Fhdcte] 7t xdwe AEd SR8y HE
733 Table 494 7c},

AL

Listeriosist 1911 E7]oll 4] 2h=lojctn yb
A o] %, 1929dollE WY 5o 5EEHEH X
2 H A (Gill, 1933). 230l AlgtelAl4 & 1929
ol w]Fo4] Hgozg Helsigi+dl, Bumn
(1936)—"— L. monocytogenesﬂ olglo]e} Algle]
A 2T g 9 T Aok wyeh 19507

$ Qo
AT Algiels) W] £Al pskort A3 1 %
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Table 4. The number of milk samples analyzed for Listeria spp. in each season and region of Canada

Season
. Winter Spring Summer Fall ] |
Region 00/2-19/3)*  (30/4-11/6)  (6/7-20/8)  (23/9-4/11) 1o
Central 20 20 20 21 81
Northern 19 20 21 20 80
Western 18 20 21 20 79
Northwestern 11 20 20 21 82
Eastern 20 20 41 42 123
Total 98 100 123 124 445
*Day /month (Farber, etal 1988)
sge) F7hsn ol Aol Aol AezA AFETALY A4 2ahesie

= 198111 7hiche]l Maritime Provinceoll 4
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7ol g0l 9hs At (Schlech ef al.,

e 2 r\r
uju ;

28
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Fig. 1. Percent survival of immune virgin and pregnant
mice after rechallenge with 1x 107 viable L.
monocylogenes cells,
Closed circles show survival rates for nonim-
mune control mice (# =8) inoculated with
1 x 107 viable bacteria. Open circles and tri-
angles indicate the survival rates for immune
virgin (n=10) and immune pregnant mice
(n = 8), respectively. The P-value of significant
difference between the survival rate for immune
virgin and pregnant mice was less than 0.001
(Sano, et al., 1986).

Ao Aoz v H oH(Fleming e al.,
1985).

198513 1¥€48 697tA  Californiaol A =
listeriosis?} =AY el 869 wals 297 ]
ekl ond apetabF ol 2192 AlAJoldh
(Anon, 1985). olollthgh J&tzAle] 7 zlol 3}
u] Mexican style flesh cheese”} 3 alo|3d
ti 2o 2 vbelytEd phosphatase A @7, A
THZo|g 7t AlFo] Aol 2=UE Ao
2 A=l (Reed, 1986).
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Aol A o] & Foid 792 Al=fell Hdt A
52 Fig. lollA ®oiFx Qie},

5. 3 A

L. monocytogenes’c 19293 Nyfeldtoll 23l
xgog Fxate] ooz HeE Helsigledl, 3
A= A9 A mononucleosisE 91 9Tt ¥
of odejzirle] FA7b #xFEoNA debytedl
Gray and Killinger (1966) 7} L. monocytogenes
o} medxd widg eddh A2 o A

@ Al Aot} 404 o]/ll-p,] Aolol| il xjuted

@ HEZFl A #

® vlsote] ﬁ“‘é%—

@ A34 mononucleosisEe ZA

The Korean Journal ot Food Hygiene, Vol. 3, No. 4



244 K.H. Kang and I.J. Ryu

® 4<le] HEF

® A=

@ AAHd

=5%7

® E71% o5l

@ A=t

DR

@ 84 4

@ ofzdelol g Al
@ Ao Al

6. MEINZ % A

monocytogenes2| MZE

b L))

= Listeria
A X}

oo

Ho| & FolXe Listeria monocytogenesol
o A|F%e] o]l MusEm §lE Wub ohy
2}, WHORIME #4E 7 gles, v
gloll A5 of ol gt Arbbde] st Aol
AEE|o]o} & Zojr},

3, A% 7 W ARFol o] T YEH

1
'=|" o
AL Ao WA AAsmg Fod TA
°|
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Table 5. D-Value estimates for L. monocytogenes strain
Scott A in raw milk

Table 6. Decimal reduction. times (D-values) and 2z-
values of L. monocytogenes LCDC 81-861 and
Scott A heated at 50, 52, 54, and 56°C in cab-
bage juice at pH 4.6 and 5.6 (Beuchat, ef al.,

1986)
) D-value (min) at: z
Strain value
pH s0C 52T 54C 56C (C)

LCDC81-861 4.6 13.33 8.20 4.88 2.04 7.54
5.6 >60.00 20.00 8.93 4.74 6.45
Scott A 4.6 25.00 14.39 6.71 3.64 7.01
5.6 >60.00 34.48 8.35 6.80 5.63

Coefficient
of vanation (%)

Temperature D-value Range
() {sec) (sec)

52.2 1683.7 1612.9-1754. 4 5.9

57.8 289.6 269.5— 309.6 9.8
63.3 19.9 13.4- 28.4 30.3
66. 1 7.3 6.2-10.1 24.5
68.9 3.0 2.1-4.2 27.6
7.7 0.9 0.8-1.1 14.2
74. 4 0.7 0.5-0.9 30.7

*Z-value=6.3C (Bradshaw,1985)

NOTE : z-value, degree Celcius change required
to change [-value by a factor of 10.

Obiger (1976)= Listeria monocylogenes®l =
E Straino] =9le| HTST A-Fx7ql 71~74C
30204 25 AEelgctn 2 vl en, Brad-
shaw 5 (1985)< pH5~9 HYuol4 A=A+
o] &5l L. monocytogenes® D-value?} 71,
7CoAA 0.92%ctz SHA J.(Table 5), 10°
cells/mle] $Foz 293 8-+ ALATAE
of o3l AEF 4 ¢if Heletn HEAA
D-valuer Az z7e] ¢jste] =A Wb
(Table 6),

22{v} Bearns and Girard(1958)+F =t
o z7] AlF47F 5x104/mil olAHd
61, 7C 35%9l A-2AgHolA Atohdd 43
< 7lolekz. AAsller, Stajner 5(1979)2
o] & 5x10%/m/ §%3 75 HTST A3
2lact "l A dxzlel 74C 4229 7t A
Folls A& Ze] g 4 AUtk shgle

of F} ATl UM Zrlole WaAdew A
LAt A AER 4 ok & Ras) ke
v, #Zol|  Listeria monocytogenes®] WAA
strain® 2 FDAoll4 At Arol olziwd, ol
o] ko] Eoisirizhs Aol A A
Bxjgivhs A37 08 vl glck (Reed, 1986).

290l Ryser 5(1985)2 Cottage cheese®
AzFE 57.2C 30379 dAAoA L,
monocytogenes’t AZstP ki 31527, Doyle
=(1985) & =x)igo A=F inlet 2% 165+
2C 9 outlet €% §7+2CH 2% #F7=

“..
[

2
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Table 7. Selective and non-selective isolation media for Listeria spp.

245

(Prentice and Neaves, 1988)

Incubation
Sample Basal Selective | Selective Temperature/ Comments
Medium Agents Time
Blood agar Thallous acetate Best
base Nalidixic acid 30°/24+48h combination
from a variety
Sheep erythrocytes Acriflavin Not
Cultures +Nutrient agar Nalidixic stated
Brain Heart Infusion | acid
agar or Columbia
agar
Cultures Trypticase Gallocyanin Recovered
& Soy agar Pyronin 37°/24+48h 20 cells /g
Faeces Nalidixic acid of faeces
Blood agar Nalidixic acid 37°/24+48h Swab
Thallium acetate technique
Tissues Tryptose Thiaminium 37°/48h Commercially
glucose agar dihydrochloride 10% CO, available
Trypatlavin atmosphere from Merck
Nalidixic acid preferred
Nutrient agar Horse | Nalidixic acid 37°/24+48h +Tryptose agar as
Blood agar nonselective medium
Various
Samples Blood agar and Nalidixic acid 35-37° /24+48h
Tryptone agar None
Hajna-Perry Brilliant Green 45° Quoted by Gray &
medium Brilliant Killinger 1966
Green
Meat Extract agar Potassium tellurite Quoted by Gray &
Chloramphenicol Kilinger 1966
Sample Tryptose agar Nalidixic acd 37°/24h Quoted by
types Acridine neutral +ambient /48h Welshimer 1981
t ;
1o Peptone, yeast Trypaflavin 37° /4+48h Quoted by
stated extract, bovine Nalidixic acd Welshimer 1981
serum agar
Tryptose agar Nalidixic acid 37°/24+72h Quoted by
+dextrose Trypaflavin Welshimer 1981
Water, Tryptose agar None 37° /24h After selective
Sewage enrichment
Environ- Tryptose agar None 37° /24h After selective
mental enrichment
Samples
Silage Blood agar Nalidixic acid 27° /24+48h

Acriflavin

The Korean Journal of Food Hygiene, Voi. 3, No. 4



246 K.H. Kang and I.J. Ryu

Incubation
Sample Basal Selective | Selective Temperature/ Comments
Medium Agents Time
Modified Lithium chloride 35°/48h Dilute enrichment
McBride's agar Glycine in KOH before
Cycloheximide plating. FDA method.
Commercially availadle
from Difco.
McBride’s agar + Lithium chloride 35°/48h
Gum base agar Glycine
Nalidixic acid
Milk Nutrient agar Potassium tellurite
Viomycin chloride

e 2ol o] o] AEFAT T shaict,

@ Mzl M=

Listeria monocytogenes+ 1ColA+ 45C9 4
< xS AAG 4 glrtw 3o} (Seeliger
and Jones, 1986), 53] 4C Axol WAt
Al AAgee e AEA A ol ol F Fa
g FAlelth, &, 4ColAe generation timeol
1.5He|5 o]eid &xolx A7 AAd AL,
AL FFelx F4AE 4+ e H4E o +
AUk,

Marth(1986) = <dzi7kA] 5o A4fAF
A, AAF, 2ZYFR, 238)ol 103/miY
FFEOZ L, monocytogeness HEIZ, 4o
Al AR A3 54kl FA7NE AH 2EAA el
= 10°/miE FASIA R, 3~4FFolEe 2EY¢
Fold 10°~10°/mi2 Zstslgln, z9le] oAb
FAZFANME 107/m! FEoldctn i}, =z
3, ol&d 4= 659 Fob Aagle]l adlE #
AHAck At E=3, 25 KA L,
monocytogenes®] generation timeZ 4ColA]
35417k, 13.5ColAE 4.5~6. 0417k, 21Col4l=
22|17k, 35Coll A= 4180]d ek sl

=, Sipka &(1974)-& zAojz9 Az=F L.
monocytogenes’t Z7\olE Z7l3lc}r) Axp a4
Ut 540l had 28UFol= 1,34X10%/g
TFog EAsgicty R wéledcd, Ryser &
(1985)% L. monocytogeness i3t $F2 =t

& cheddar #jo]ZofA 434U 9] = AFolx 30/g
o} o] A&k 319

Doyle &(1985)& -5-71z2d ®x]Hfol
L. monocytogenes?t A-2-ol|A 12F olAL AE3}
gt 165F7F A xbFel+ 4 log cyclenbs 7h43)
Artn B mEigic),

g, FAFY AT dolM o #o A
of 3 AFr s ed, o|Ho| #sted Khan
5 (1973) 8- L. monocytogenes &) REH o7

ok
o

G

% 4Cold 202 ol AHY A%, A F 4o
s epligied SColdE %A gholeha
stk

1981 7hdt}e] Martime Provinceoll#] o]
i+ AFE0] 4ol L. monocytogenesoll 239
ki Alzjz o) Ao gltdbw Schlech &
(1983) o] ¥t3l=dl, &3] ok A& YPYalo
of WF o F97] «lEd Aolztm sk
tt. Conner 5(1986)2 c<hll3 Fxo4 L.
monocytogenes®] Ao d%L nlxE 291
Y 5L 5% AES 53 ol
ZF G20l L, monocytogenesE AZEs)ed 5Co|
BES 709742 AEIchn wich

Shahamat 5 (1980)2 L, monocytogenes”t
25.5%9] dEzolA 13297k A2 4 glew],
iz AEo] Z JE e vlAgn sgid F
37ColAM = 547k, 22ColA+ 3297 4CAAE
132947k A&k ¥ nsieich
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Table 8. Enrichment media and procedures for Listeria spp.

247

(Prentice and Neaves, 1988)

Sample Basal Medium Selective Incubation Comments
Components Agents Temperature/
Time
Nutrient Broth Potassium 4° /4 days
No 2 thiocyanate 37° /48h
Tissues Tryptose None 4° /monthly
Phosphate Broth
Stuart's Transport None 22° /7 days Swab
Medium ) Technique
} 4° /6 months
Tryptose
Phosphate
Broth
Tryptose Thiaminium 22-25° /48h Commercially
glucose broth dihydrochloride available
Trypaflavin from Merck
Potassium
thiocyanate
Nutrient Broth No 2 | None 4° /7 days
Water ! } }
Sewage Nutrient Broth Potassium 37° /daily
etc. No 2+Tween 80 thiocyanate plating
Nalidixic acid
Nutrient Potassium 37° /24h Sub culture
Broth No 2 thiocyanate weekly from
Nalidixic acid 4° preenrichment
Silage Nutrient Broth Potassium 37°/18+24h Dilute in phosphate
No 2+Tween 80 thiocyanate buffer to
Nalidixic acid neutralise
Acriflavin lactic acid
Stuart’s None 21° /7 days Swab
Transport Technique
Medium
Trypticase Nalidixic acid 30° /24+48h* FDA approved
Soy Broth-+ Acriflavin method
Yeast extract Cycloheximide (modified)
Milk Nutrient Broth Nalidixic acid 4°/7+28 days Cold preenrichment
No 2+MOPS Potassium 4 technique
buffer thiocyanate 35° /24h
Meat liver Potassium
broth thiocyanate
OR 8.5%

Sodium chloride

*FDA modification requires additional streaking from enrichment broth after incubation for 7 days
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L, monocytogenes®] QAAE 5o dosto]
Buchanan and Gibbons(1974)ol 2 8} =

58~59C 104, Sneath 5 (1986)ol ¢}3sb4d 60C
30 ©]3}, Bradshaw(1985)0l &3t 71, 7°Cell
A D-value’}t 0,9x°]9, Z-valuet 6, 3Col,
Bunning 5(1986)o 9 st 71, 7Cel A 9
D-value7} 1,0~1,9x2] of={7}x2 HuzEef 3]
ct,

L. monocytogenes7} 2135559 A A
22 wHAHA g Al diate] Fm glont
of=l ¥ 347‘]7] 252 FEo] wrh,

2 Z7hA] ¥h& Al vl 2 E-$-F-ol| L, monocytogenes
7} 105/ml77PZI FEAE 7390l A& A 2ol A
HES + gle 7oz =o] 9ot (Bradshaw,

FAo| vun AF47) B

1985). 12fut Uf-2
= ZAfele Addel el os HAE

Table 9. Growth of L. monocytogenes and common raw
milk contaminants in. LEB® (Donnelly and Bai-
gent 1986)

Bacterial Strani Growth

. monocytogenes 19111
monocytogenes F5027
. monocytogenes 19114
. monocytogenes 19115
. monocytogenes 19116
. monocytogenes 19117
. monocytogenes 19118

el el ol ol ol i el
o+

. monocytogenes F5069

Staphylococcus aureus 25923

|

Staphylococcus epidermidis 12228

|

Staphylococcus hyicus subsp hyicus

aphylococcus hyicus subsp chromogene -
Streptococcus agalactiae -
Streptococcus ubcris -
Streptococcus faecalis 19433 -

a) Initial cell levels were approximately 5 x 102 CFU/ml.
LEB was incubated at 37 °C for 24 hr and scored as +

(positive visual turbidity) or-(negative visual turbidity).

K.H. Kang and I.J. Ryu
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158 43 +AE, 22z WRAEL v
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=
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dol, AFE Aol BHE UA¥H 52 Eolo]
of #5 s HLE FHS vhrlob B Aol
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