= ol MErS|X], H27 A M15(2001)
Kor. J. Env. Hlth. Soc., Vol. 27, No. 1, pp 75~82(2001)

AEESSE0

=Al
o

B ALE| Listeria monocytogenes 2|
2 Mo st oA

S5H - DAY - LA - 0|8
Ageiata B
) gAY e 2391403

Studies on Growth and Decontamination of Listeria monocytogenes
Attached to Food Contact Surface Materials |

Hee Jeong Yun, Young Lim Kho*', Seung Sik Na and Yong Wook Lee

Graduate School of Public Health, Seoul National University
*Department of Environmental Health, Seoul Health Junior Colledge
(Received 3 January 2001 ; Accepted 30 February 2001)

ABSTRACT

Microorganisms can attach firmly to food contact sutface material and the resitance of adherent bacteria differ
markedly from planktonic cells. Therefore, adherent cells are a potential contamination problem to the food preparation
because of their high resistance. to sanitation and heat treatment. This study was carried out in order to investigate
growth and decontamination of Listeria monocytogenes attached to stainless steel, glass and plastic. Listeria
monocytogenes cells could attach to all types of surface at three temperatures after contact times for 24 hrs. The numbers
of adherent cells were greater at higher temperatures, but not increased with incubation time. When recovery of adherent
cells was investigated, after 24 hrs, the numbers of adherent cells were about 107, 10'°, 10 at 4°C, 25°C, 30°C
repectively. Planctonic cells decreased by 2 log cycles after exposure to the domestic sanitizer. Adherent cells showed
high resistance to domestic sanitizers and that was dependent upon surface materials studied, being greatest on plastic
followed by stainless steel and glass. Adherent cells were more resistant to heat treatment than planktonic cells. When
adherent cells were exposed to the temperature of 50°C, 55°C, 57.5°C for 10 min, their populations did not decrease
significantly. When the temprature increased to 60°C, cells attached to all types of surfaces were completely inactivated
for 10 min.
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Table 1. Adherent cell formation of Listeria monocytogenes

- ChlpS are incubated at 4, 20 and 35 in nument
broth for 24 hr. A

. Adherent cell®
Planktonic

cells Glass Plastic

Temp. Stainless

steel
4 7.37+0.45°4.06£0.10* 448 £0.16" 4.90+0.40"
20 8.94%0.05 4.66+0.59* 4.68+0.13* 5.16+1.02%
35 10.87+0.22 591£0.07° 5.50+0.07° 5.68£0.03*

*Values shown are means+ SD.

FWithin columns(except planktonic cells), values followed
by different lower-case superscripts are s1gmﬁcant1y dlfferent
(P<0.05 ; N=3)

€Cell numbers expressed as planktonic cells=log10 CFU/ml

adherent cells=log10 CFU/cm>
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Alcier 520 9&P, Listeria monocytogenes= 20°C
O I BE BEAZIE 25 o] 2 59]
o3l 3193.27, Scanning electron microscopy® ¥
g A} 2EQlE A AFE Foli} Fo] Wel T
AL, F2le] F-2 wg- vzl gt Aol Hdd
S T Aol o] FEE. FehaEe]
B A iR, 22 sl ARF AR 3}
Aok e, e FEEE A ¥AEL A
FIA7} e Bausjgle). £ Age] A= 4C
S} 2CIATE Fole] FReh RABAlE Flg
2he)7} QL HP>0.05), 35°Cell EfHol W 42
Ae] FFFYTHP<0.001).

Herald 572 Listeria monocytogenesS 10°C,
21°C, 35°CellM 22k ¢ FFAA scanning electron
microscopy=- HABIEH] HF-E BE Lx6A] 2H
el € Feof A FAFEICiT B asjglon,
Listeria monocytogenes= o= 2} BA¥E|= A o2
RrE|al 9lo) =3 Stone SV Pseudomonas fragi
7h 4°Co} 25°ColA 2EQlE| A 2Elol] FAbEE AR
2 2398 2%, L2090 $22 Aol P Aow
Huslet. o a1ce] A% 2 4] Asish el
oxt, £ AR A4 oot Bekame] e

£ &= uE el RAFHGH

Herald 522 10°C, 21°C, 35°Col|A Listeria
monocytogenesi} Yersinia enterocolitica®] H&A %=
e 2T} e FEdvasie] ¥ A4
e o)zl sl

Listeria monocytogeness 10°ColA -1} $-Fol]
A e 5 Qe o AlEE 3 MeklS A
5, e lE s e biofilmS: AR Ze] =g
71E e, 7] A AR E Eegiohs
BuPy} glom] eRubAe] EA3lNA Listeria
monocytogenes’} ] EHe] of 2 AT ¥ 0
= gle] B M2} 20) Listeria monocytogenes®
pleldE] ¥ olel, AR A1Fe) oo FEA e}
92 T3 A AAA R 9= sl ¢+
o] FAL AN = de RIS & S glH

oJFA FEE F& IALEEAC) ALQ0CHIA
747 BEF N, FAR] $918 AR A3H(Table
2, Table 3) fre]3t 7he FRHA AUTHP>0.05).
aeb 2 A|RL] FHAE 2442 olifel] o)
oJAM, oL o) ol URTHFE FIshe Ao e}
shork, 79 o HETaE 1)zt £CIN Seks
Solle] P S B9 p<0.05), 20051

Table 2. Population of planktonic and adherent cells of Listeria monocytogenes after incubation in nutrient broth at 4 for 7 days. A

cell types days
0 1 3 7
Planktonic cells® 7.99+0.29 7.37£0.45° 7.72£0.06 8.12+0.12
Glass 0 4.06+0.10 4.08+0.07 4.39+0.02
Adherent cells Plastic 0 44810.16 5.14x0.17 5.40£0.36
Stainless steel 0 4.90+0.40 4.63+024 4.58£0.36

AValues shown are means+SD (N=3)

BCell numbers expressed as planktonic cells = logl0 CFU/m/
adherent cells = logl0 CFU/cm?

CValues in rows(except 0 day) are not significantly different (P>0.05 ; N=3)

Table 3. Population of planktonic and adherent cells of Listeria monocytogenes after incubation in nutrient broth at 20 for 7 days. A

cell types days
0 1 3 7
Planktonic cells® 7.99+0.29 8.94+0.05° 9.91£0.17 11.14+0.32
Glass 0 4.66+0.59 4.4410.04 4.94+0.62
Adherent cells Plastic 0 4.68+0.13 541£0.36 5.75£0.04
Stainless steel 0 5.16x£1.02 542£0.95 5.4610.26

AValues shown are means+SD (N=3)
BCell numbers expressed as planktonic cells=logl0 CFU/ml
adherent cells=logl0 CFU/cm?

“Means in rows(except 0 day) are not significantly different (P>0.05 ; N=3)
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(glass bead)S ¥ vortexingdl= HPHS AM-3lR=d
Krysinski -2 o]} 22 Wle] ofzke] MlgsAdol
bl Shlel, 2R TS P3| AsRe
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2. 528l Listeria monocytogenes®| XS4

o2 Hay g2 A e E EA}%}aib
H|(Table 4) 2447} o] ZAs}st F 4°Co] BAgH -9l

= 107 CFU/mi, 20°CoA= 109 CFU/ml, 35°Col| A
= 104 CFUmIHA Z7)sled g2 Al7lel] 31 20
Al AFES A T i dEl Zaled, A
79 9% ] oI5 28 S Bheet

A Fel| oJspH, $-toll Listeria monocytogenes=
HE3 4°Cel] BT HE 2ol vk s

Table 4. Recovery of adherent cells of Listeria monocytogenes
after incubating in nutrient broth for 24 hrs

Adherent cells*

Temp.

Glass Plastic Stainless steel
4 7.02+£0.19® 6.78+044 7.19%+0.23
20 9.63+0.17 10.26%0.33 10.08+0.19
35 11.31+0.31 11.47+0.24 11.234+0.13

AMeans in rows are not significantly different (P>0.05 ;
N=3)

BValues shown are means®SD (N=3)

€Cell numbers expressed as planktonic cells=log10 CFU/ml
adherent cells = logl0 CFU/cm?
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tilo

73%3'& BolZl sgont F 3lEEe] ehutet AAHE
HGRIL 3lef, 4°C0) WAL=} o ol TAE F2
o] QPRI 7} opdS Boddrglr). 53], nldAde] v
3 WA Listeria monocytogenes= #-2-| ‘3}1“’} A&
Ak VR 3 2716l AT E] o B, whe &
5‘/} deat BAolr] SAo] 2318 T kel A
oz ool ® WAEe] Rk ¥uh g Folr)
Hoghe o 4 itk b

A

3. L= J/HE FMKO St Listeria monocy-
togenes_-l Xty ;

o Rag FA|xe 4% sAS- —Z|—H1'1ﬂ7ﬂ°ﬂ
o3 AL &A ] (Table 5)EkIE), A °;_]H]'H]Z;ﬂ
sanitizer I} sanitizer [I2 1A17F 82t A2|gt 23} 4
WA B S 10° CRUMmI A28 7Has
Hgjont, FEA ] A3l ob B3t glsiH-
o302 34 A) (antibacterial sanitize)® 1A ZFg3
2l Ak AuHIAIS Fej g 2pelrh vEhgA] ok
of FAAS T gl AR Eeni(ps0.05).
Seit Sehame) ARl Selsl ek Lhehg
SHpe005), SHte R, FFAR A1) AHEHT
913 pyrithione 0.02% &H°o8 F& X3 @5’4'
(Table 6) F-5H|F-& 105 76 CFU/miE BAF FhA
sl W, ¥AATE A8 7ok g o716
A APV 5] Ao Beksel, sl
2", $98) oz fos DA »}wn}
(p<0.001).

KIYSHlSki &0 2ElE A" —E}i‘%‘."ﬂ TZ]'
H AFS o8 AlAlE Mgt 23 aeielEa
He} Epael| K25 Aol v #sHAde] i‘:}—T’— st
of 2 A} dA)35 ‘

w27l AREshs dukAAG sAlAlRe
3 AFSdE AT o HFE £ 4

ow, 73k A} sfejeks RaaFelT ¢Jaks o]

Table 5. Effects of domestic sanitizers on 1 hr culture of Listeria monocytogenes attached to surfaces. A

. Planktonic Adherent cells
Sanitizers - - -
cells Glass Plastic Stainless steel
Sanitizer 2.078 0.65 0.17 0.80
Sanitizer 2.08 0.88 0.56 1.40
Antibacterial Sanitizer 2.22 0.75 0.23 0.84
Means & SD° 2.12+0.09° 0.76 +0.1148 0.32+0.214 1.01 i0.34Bf

ACell numbers expressed as planktonic cells = logl0 CFU/m!
adherent cells = log10 CFU/cm®
BMeans in columns are not significantly different (P>0.05)

CMeans followed by different lower-case superscripts are significantly different (P<0.05 ; N=3)
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Table 6. Effect of sodium pyrithione on 24hrs culture of
Listeria monocytogenes attached to surfaces. A

Planktonic Adherent cell

cells Glass Plastic

5.76+0.36°¢ 1.18+0.09° 0.19£0.17*
AExposure to 0.02% sodium pyrithione

BCell numbers expressed as planktonic cells=logl0 CFU/ml

adherent cells=logl0 CFU/cm®

©Values followed by different lower-case superscripts are

significantly different (P<0.05 ; N=3)

Stainless steel
0.70+0.15®

A P PAAFE kA P glonz, dd
P e A AP o Sy 3

A ghowd, o) F05k) 2 A Sdiges
W A A AP 4 ol AEE D 4
et

Pseudomonas fragi7} 2~H|<l# 2 ./_‘: o F-F =l
AARAE el 2 seEde] g AvE By

o] A=, polysaccharide2} ¥h-g-3lc}3r ‘%EVJ setE
AFo| FAA e} AAN g Aok 313
o2 o] A= YoM LYRo| F-AE AldH| e
polysaccharide®} proteinss] E3l¢] A& E=nar
Hente] oS sjal il‘:}*— AME sleiee S el
o, A ol ERE Ealishe Aol AT
A AN -—3‘—“‘4‘2#]3}:: A& & st

Helke 50 whal>- AA7)xel 83 opAde] A
FARE-S A HepER o]F2] 3] dFt Al
Halol| FHodghoh 519101, B-lactoglobulin} - &
A AgFEHT} 25 FHo)] gl Al F
A& Aar| 7l 2 she] FAE AT B
2 ZRAIAE g Qlekal g BV glot HAYE
o] FolglE 7-¢ e BAIS) Zro] A HAH] o]
B Rell 7]l 5ot FAR 2N Ade] T4 4
W A 3% s EER, shije] Ao H-
2HE Azl & o ohE Aol vlebr A AlF

G @ AP QA AT FHE FA

o8&
= gl |
Korber 5302 #nie] L-5E53 AT} 72 XA
o] F2d Aol Aol digt mizkEe] dFg2 v
o dlgdEd o] Fwle] AAA X (roughnessys St

220) RS elsle] ATL BEH YL Ut
31 sjode, el AN P SEMO R BBE

eheele] mRie Ak FEe] web AFE Aol
HEA ste] A EIHE Azl A2 Mol

A1},

4, FAPE| Listeria monocytogenesOff X2} 0O
X= gk

oz 2A5 Tz BAHE sl Pk
5 A HQF=d| (Table 7) 50°C, 55°C, 57.5°Col|AM:
FfAlate] 22 101.73, 103.35, 103.564 7Asis] e
o, 3R AFE 25 ATFE RGErp<0.05)
o A £ Aol2] ZHls FIE Folrt Gt
(p>0.05). 7181, 60°Ce] Aol 25 Aol 7
57 e, ol GAE) FAAT] Alel &
A olele A d=lF, Listeria monocytogenes®)
Bl Qe 6rcel 10y e
APEAIA 4 Sl A eZ Hezint,

Oh E2e 2ol 2l 19020, 720 4
Listeria monocytogenes®. 9Ael& g A7} 747 §-
A9 o) def g Ao o Rk wwsjele
w, 65°CY] 58zF AEelr] 1Y FEATE ERET
glot, 747k FAFE MFE 14 log cycledte] 74
Stel Sieh. e, SR 790 3R ¥
Ao] 19708) BAATH ARl Golat 2]
7} sié] dolelE AEA dTHP>0.05).

Joseph 5'9& 277t A% Listeria monocytogenes
o} wijoel Zo) AlF-L 55°CollM A2k A} ujokd
So) ATE VAT gAt w RAATE A2 2
A81A] dSEAL, 70°Ce] 57k Aol = FAAE- <)
18] ApEEA) tekn Rosigle e e

r

Table 7. Reduction (Log decrease in CFU/ml, cm®) of adberent cells of Listeria monocytogenes. A

Adherent cells

Temp. Planktonic cells - -
Glass Plastic Stainless steel
50 1.73£0.07* 0.77+£0.25 0.19+£0.15 1.08+0.14
55 3.35+£0.39 1.07£0.02 0.33£0.10 1.00+0.46
57.5 3.56£0.19 0.76 £0.14 0.32+0.14 0.68+0.32
60 5.60+0.09 ND ND

AValue shown are means+ SD, Each trial was perfomed in triplicate.

BNone detected.
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