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Physiological Characteristics of
Listeria Monocytogenes YM-7

Young-Mog KM, Uk-Yeon PARK, Jong-Soo MoK and Dong-Suck CHANG
Department of Food Science & Technology, National Fisheries University of Pusan,
Pusan 608-737, Korea

Listeria monocytogenes has been increasingly recognized as an important food poisoning and
pathogenic bacterium which is Gram positive, non spore forming and facultative anaerobic rod shape.
Bacteriological and physiological characterization of L. monocytogenes YM-7 isolated from a patient was
performed.

Optimum growth condition of L. monocytogenes YM-7 was at 37¢, pH 8.0 and 0% sodium chloride
in tryptic soy broth, and then it grew pretty well in the range of 8~40C, pH 5.0~10.0 and up to 7%
of sodium chlorlde in the medium. The highest hemolysin activity of hemolysin produced by L.
monocytogenes YM-7 was shown in the stationary phase of its growth. Hemolysin produced by the
isolated strain was stable at 4C and pH 6.0~8.0, while it was gradually unstable by increasing the
storage temperature.
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Listeria monocytogenes(L. monocytogenes) = Gram % coleslaw AF ol & AT, 19834 5 dA}
A, FEZA TF22 Bhemolysing BAsHE AFE FHAzZFAAN AT SR A4 S22 (Fle-
2 AN AELE 59 ARAME 54 b5 371 ming et al, 1985), L8] 1987 v, AHL, G
oo URHAE Bt o2t BEAEY FAE T T 59 FEAYNME 2l2H e orF (Listeriosis) ©f
9 ALEFAENNE HEE FEo] & T2 HAZE F L monocytogenesdt 4F AFZALE
g4 dx, of#F Hol FHZY WARE AFY AAAFHoZ F7 FM Avh(Farber and Peterkin,
F3E F7to] wat ZAA HiL itk(Johnson et al,  1991).
1990; Bahk and Marth, 1989; Lovett et al, 1986). FAUdANE FYAEY F72 Listeriatt o] 2
T3 o] T AR JHER B ofde B, 37, AR dd 2AS AU ARHo] AFGE dA o]

}.

2%, 3¢ 59 A4AS &4, 7 ALF, FAE AL Y AE o Fo Ui @77 AY AR
TFEAE JEAE 5 A9 UFEY EFAN FE Aot
92 9108 (Farber et al, 1987; Skovagard and Mor- olo] B AFNME L monocytogenest 2 ¥

gen, 1988), 53] 1980 tholl Eol¢t o] Fel 3 F=H Abal ¥Ad FoF ARE 27| Az WAA
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& A §8A40) 73 L monocytogenes% B A 2. CAMPAIH

Aato] o] 7 WA B4, A pH 2 £8 EFIddY £85 #AL A% CAMP AL WY
=49 SA)d Beld AEY AAE Histc vo] HYF(5%) FAH BT Staphylococcus aureus ATCC
t}, 65387} Rodococcus equi ATCC 257295 AM&-3tich.

A= g9l i 2

I Fo] WYL Hook;hﬂe IR L EaeY Aﬂ

#ata] W A(ICRA, 16~18g) 9] H74l FAH10Y

. Al 23 53 mh g F AR 2 SAsEd 52 ool At

NEE ﬁ—’FE g ad ol FAIEE 4o #x9  sd Wddol de Ao %73 HStelma et al,
Aoz HE Fesgoen, falﬁ«l 4& Fig. 1 1987).

Listeria Enrichment Broth (LEB)
at 30C for 24h~7day
Streak on LPM plate

at 37C for 48h

Pick up blue colonies using Henry’s illumination
TSA-YE Agar

at 30C for 24h

i | | I

Oxidase Catalase Gram stain Motility

I l |
| | l | I | l l |

Citrate Hemolysin  Urease Indole MR-VP  Acid from TSI Nitrate ~ CAMP
Glucose
Maltose
Rhamnose
Mannitol
Xylose

Fig. 1. Isolation and identification procedure for Listeria sp.
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Listeria monocytogenes YM-79] A2 54

4. L. monocytogenes2| Z40f F&E 0[RS &
Holx}
D 2%

L. monocytogenes®] 2o wAe 259 dFe
TSBH A (NaCl 0%)ol} 275 HEF % 4, 8, 20, 37
2 40Col A 9] wi % AJZHhE F4o WS LPM &
H v A (Table DE ZH3

Table 1. Composition of LPM medium for Listeria

sp. isolation

Agar 150 g

Glysin anhydride 101 g

LiCl 50 g

Na(l 50 g

Pancreatic digest of casein 50 g

Peptic digest of animal tissue 50 g

Beef extract 3%0g

Phenylethyl alcohol 25¢g

Esculin 10 ¢

Ferric ammonium .citrate 05¢g

Distilled water 1000 mi

pH 70+0.1
{Additive)
1% Moxalactam solution 20 ml

2) 9% ¥ % pH

L. monocytogenes®] A& nAe G8 v ¢
pHY 9% g& 5= 2 pHE 77 233 200ml
o] TSB iAo, 37Tl A 24A12F Aufdg wfokel S
HEs 3 37CAM A= wlok(140 cycle/min) 3FH A
T $44EZ UV-Visible Recording Spectrophotome-
ter (Shimadzu Co., UV-160)& A48t 660nml A
T3z A9,

5. L. monocytogenes7t Misl= BEEL

D 282549 XA

37Tl A 24417 Al ¥ g WS 5miE 300ml BHI
brothel HEE F 37CelA 1A A A7 w3}
HA 4AZo g 1ml¥ e Fdt didEel
(6000X g, 10min, 4C) 319, 244 N2 membrane filter
(Milipore, pore size, 0.45um) 2 473 A& £HE54
AYE 2542902 AHgstgr

2) 78" x4

LUEA HAlde HAFIFE AHLEAS 0.1% 9
bovine serum albumin®] ¥r¥ 001 M phosphate
buffered saline (PBS, pH 6.0) 2.2 AAgt AddTE
A H3te (1600Xg, 5min) 2&34< 43 A= wHEdo
Ao &£48 WAETE 001 M PBSA HEE27l 1
% S deste 8§85 HAld AL&sH T

3) £¥EL 59 A

L. monocytogenes7t A3 2sle 883 Matar et
al.(1992)¢] Wil wet At gARezR 3
A 2£8=2 1mte} 001 M PBS 1mlE 4i0]A 37C
ol A 5EZF wrA g thgel 1%29 HIET 1miE
7hata, oA 37CA 4587 H5E & dARs
(1600X g, 5min)3te] & A A AL 540nmolA Y &
BT E EA3A L monocytogenes’t Bt £
A9 84L& ZAY

g Ao 7t AP T 50% & FHse LIS
1 €38 99 (1 hemolytic unit: HU Z 3t §8EA
< Yehgich

4) £8=529 FHA

OR-

SE7} L. monocylogenes?t A3 §E 549 84
of H]Xe Y golry] 93t FujE L¥EL
S8& 4 20, 37, 50 2 60T BASHAM Aztdz
=g WsE s Mg F 48849 wae
5 3% e wgez AU

® pH

pH ¥W37b L monocytogenes”t A34H3t §8 549
A oA JTS Lolr7] Hatd pH 50~90
o2 7b7 =AY PBSY 2E4AE 111 ¥E2 £F
o 1A TS AAAZ F 589 WeE 459
o £8gA HEle 5 3)F Ze Wyoz 233
At

Zn ¥ 1%

1. L. monocytogenes®| 22} % &3

AgoAM Feld #F F LPM s Ac]A AFFHq
AN &g Listena $22 F7339 Q54 4
4L 4 ZF< Table 29 2t}
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Table 2. Results of physical and biochemical tests for Listeria sp.

. o CAMP Acid from
Strain Gram Shape Mot Cat Oxi Nit Cit TSI H,S MR VP Ind Hem Ure Mou
Sta Rho Glu Man Mal Rha Xyl

L. monocytogenes
ATCC 15313 + shotrd + + - - - MA -+ + - - + 4+ - 4+ - 4+ + - -
™7 + shotrd + + - - - MA - + + - + + + - + - + + - ¢
L. innocua
ATCC 3309 + shotrd + -+ - - - M -+ + - - - - - + - + + - -
L. ivanovii
ATCC 19119 + shotrd - + - - - AMA -+ + - + -+ - + - 4+ 4+ - 4

Gram; Gram stain, Mot; Motility(20~25°C), Cat; Catalase, Oxi; Oxidase, Nit; Nitrate, Cit; Citrate, H,S; H.S,
MR; Methyl-Red, VP, Voges proskauer, Ind; Indol, Hem; Hemolysin, Sta; Staphylococcus aureus, Rho; Rho-
dococcus equi, Ure; Urease, Glu; Glucose, Man; Mannitol, Mal; Maltose, Rha; Rhamnose, Xyl; Xylose, Mou;
Mouse pathogenic test.

28739 8 Gram ¥4 dddolden, & EANES A8 L monocytogenes YM-7 o2k 3
54 &3 2% 9uA) A EHNA 3~5mm ok H3ATh
of AFAQA 4 BFe Fo FYHUL, mannitol
3} xyloser= ©|-&3tA 235} rhamnoses | & & 2. L. monocytogenes2| S4|0| H&tg ojX|=
2191 Jone and Seeliger (1993)2] ®.119} UX & At SHoIX

HFdFul Ao e £¥EHS B2 A £ D 2&

459 L dvenovii ATCC 19119% 2% £884<¢  TSB WA AES L monocytogenes YM-7 T &
JehRST v L monocytogenes ATCC 153132 =l @ 43 ES Fig 200 vehhsich,
L8340 AAR] o} HFP oA £HEAS
Eh A @ethe Kathariou et al (1991)9) E.19
Zoke,

Listeria & 91X H94& 7tA<T L monocyloge-
nes® L. ivanoviis 7+EE 4 = CAMP N E 2,
BIddFE S awreuso A £8EA0) #EHAL R
equidl Al 8840 BAHA ¥ T L ive-
novii ATCC 19119 S. aureusol X §8EA o] #&
A Fgpoy R equidlX £3840] BEHUL
ol e\ AT L monocylogenesT S. aureus A, L.
ivanoviie R equitol A £384& YelddE Ra- 2 ' .
lovich (1989) % Bille and Doyle (1991)¢] B.319} ] o 50 rimethn 100 150
RENE . Fig. 2. Effects of temperature on the growth of

g8 Bdd AY 23 2AAFS L dvanovii Listeria monocytogenes YM-7 in tryptic
ATCC 19119% AES w92t 59 oM A S_OY.E'O‘L‘C —O- g -m- 20c
sto] B4 E YN ALY L monocytogenes ATCC —O- 37C —A- 40C
15313 ¥4 & YA &gt
oA 2o MFHA, ENNF AW HFe L monocytogenes YM-7 T& 37CAN AT HE

L. monocytogenesZ A HQom oo F7pAel  Ho 30~37C7F HHFHLET: Seeliger and Jo-

Viable cell counts(log/ml)
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Listeria monocytogenes YM-79] A3 £4

nes (1986) 2+ Cho et al. (1994)¢] H1 9% 4] 3¢
o, 4Tl A= 4 BolA gof B2 L mo-
nocytogenes”t 4CA| X F2 o] 7153}tk Seeliger and
Jones (1986)9) Euole @3k e gCoAe
AAH 02 FA3ke W 120407 AAMGLE
3l 37T A H&3 HFAXE YER I

ol 3ol AHZ L monocytogenes YM-T& 4T A&
A8 XY AT el e T4l JHeHEE 5
T oty &= FA oH e M4 AL YA
oA AFEAL e oty FHE EHHL
2 A7 o]y Aoz ARdEr

2) 9EFE

L. monocytogenes YM-7 59 ZF49 X A4
T2 92 Fig 33 Zol, L monocytogenes YM-7<
A FE 0%94 #F40] /M3 S4%AL 44F
FE %M REVT Q48 ® O FE 348
49 F3E By oleld AFH= TSB v Aol A
L. monocytogenes Scott A7F 10% 9] A TN F
2 gthE MacClure et al. (1989)¢] B3 A3 ¥]23
EL AYG Lo F4o] 7bF FHTh

3) pH

L. monocylogenes YM-7 @& o pH 274
4 e ARE Fig 49 JEMIAT

L. monocytogenes YM-7& pH 5.0~10.0014 F2]¢]
7he8t o™ pH 80914 7+ BE F4& YUY
24 pH 407 110914 = Z4 3R Z3qA, ol ¢
A= L. monocytogenes”t pH 55~9.5 HH A F2
b= Seeliger and Jones (1986)8] Eioles thi
o7k A A, pH 4.3~5.29 TSB vl Ao A L. mo-
nocytogenes Scott A7} 54715 8tk Ita and Hutkins
(1991)8 229} Listeria enrichment brotholA] pH
5094 %2 7bs3tthE Cho et al. (1994) 9] ¥ 19}
T gisign w3 7Y F4o i AgEnd
FFoAs} vt HF pHE Rold ¥ A
E A= 949 B 0% 4 F40] dofd

ol Aol AFHE Hol [ monocytogenesT& 1FEY
A9} Z g U pHYHolA we F2 2 A
LAy FAFY 2n #EAY HYY 5B
o Fo] & of AEAA delde A Fo 242
488 Jo2 AgHE,
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Fig. 3. Effects of NaCl on the growth of Listeria
monocytogenes YM-7 in tryptic soy
broth.
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Fig. 4. Effects of pH on the growth of Listeria
monocytogenes YM-7 in tryptic soy
broth.
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3. L. monocytogenes YM-70| MMSI= EHEL
D 8549 9

L. monocytogenes YM-79] %4 E(660nmo) A} ¢) &

Fx)o BE £884L Fig 59 2T L. monocyto-

genes YM-7& 37Col A $EEALE 713 Ho] 4A3)

T, 3842 g AT B wat FxpF e
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Fig. 5. Pattern of cell growth and hemolysin pro-

duction of Listeria monocytogens YM-7 in
BH! broth at 37C for 140 cycles/min.
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Fig. 6. Change of hemolytic activity of the hemo-

lysin produced from Listeria monocytoge-
nes YM-7 by incubation time and tempe-
rature.
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Fig. 7. Change of hemolytic activity of the hemo-
lysin produced from Listeria monocytoge-
nes YM-7 by pH for 1 hour.
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