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Application of “Sponge Model” with Disinfectants
for the Inhibition of Listeria monocytogenes

Myung-Suk LEE
Dept. of Microbiology, Pukyong National University, Pusan 608-737, Korea

The antimicrobial effects of two disinfectants commonly used in food industry on Listeria
monocytogenes ATCC 15313 were studied. The two disinfectants tested were commercial benzalkonium
chloride (BAC) and sodium hypochlorite (NaOCI). Their effects were studied on cells suspended in
disinfectants (in vitro) and in the sponge model with the disinfectants (in vivo).

When cells were exposed to 0~0.1% BAC and 0~150 ppm NaOCI for 20 minutes, BAC and NaOCl
concentration more than 0.25% and 100 ppm showed the antimicrobial effects respectively. This
organism decreased rapidly during the first 0.5~ 1 minute followed by a slower decrease during the rest
of the exposure time.

Fifteen ml of cell solution (about 107 CFU/ml in the TSB) was mixed with 15 ml of disinfectants in the
sponge (6.0X4.0X4.0 cm), BAC and NaOC! concentration more than 0.1% and 300 ppm showed the
antimicrobial effects, and at 0.25% and 800 ppm diminished in cell numbers 3-log cycles during the first
20 minutes.

In the case of sponge model, 15 ml of cell solution and 15 mi of disinfectants (0.25% of BAC, 800
ppm of NaOCl) were suspended in the sponge durmg 20 minutes, washing with 200 ml of sterilized
distilled water, and this sponge was transfered in the 100 ml TBS, and then incubated at various
temperature. The cells were increased about 1-log cycle during 24 hrs at 5~15C. And the others
temperature, the cells growth was in proporation to storage tepmerature and the cells were about 10°
CFU/ml after 1~3 days incubations.
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vz Zo] 78 sponge (Li, 1979; Scheusner, 1982) &
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tic soy broth, Difco.) ol & HF ] 35CHA 244
7t ok (o 10° CFU/mD) 8ol AH&-8tgch #49 &
AL BE YW Yo 2 TSAY (TSA+05% yeast
extract) WA E AHE3te AZ3ATh (3, 1994).

2. AZH

%4 AUBAEALL  benzalkonium chloride (0] 3}
“BACT, AdatstdT )% z}iﬂ} 31822 sodium
hypochlorite (13} “NaOCI”, f3t& )& 5 (pH
NE 348t AL83kA o] 9 NaOCl¥] F=& #
i 942%8 =4 (Horwitz, 1990)3+49 ppmo 2 el
Eipel=s
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Kolmer '8 (Kolmer, 1951; Lee et al,, 1989)°] w
2 AdAE dFF FER AN 47 10m
i Ad#d £F53 vz gE AZEY 01
mi¥& HE3 9 A2 HFo2 #EFHY 0.05
mi¥ & vz EF FYE TSB 10 mlol HF o 35
T A 2447 WFF A& 650 nm A FZ = (spec-
trophotometer, Shimadzu, uv-160) & 233t} =
Zole AEA gl g7 Al Ags 10mE A
&3t 99 FEE Pz APt

e 3wy
4. Sponge modelOf A ARH &nf Alg
1. AIE 23 % x| ZFo] EtAsL B3 {fU1EE 5, BAG #
B AYo) AEH TFE L monocytogenes ATCC U= spongeE AHWAZ MFslo Fig 13 2ol
15313010, & 79| 4FA AT AL TSB (tryp-  modelingdte] A4 &35 4835t & 60X4.0
15m! of 15m! of washing with filling with 100m!
test solution disinfectants 200m! ot water trypton soy broth
1 l 1 |__,transfer_1 l
storage at
20 min various
temperature
—_—
] =] ] ]
stomacher stomacher stomacher stomacher
{ 30 sec ) ( 30 sec ) ( 30 sec } { 30 sec )
Fig. 1. Protocol ot “sponge model” for the test ot disintectants.

S: sponge(6.0X4.0X4.0 cm),
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Listeria monocytogenes <)

Table 1. The antimicrobial effects of
15313

FHAE

$13 AFA “Sponge model”d %

benzalkonium chloride on the Listeria monocytogenes ATCC

Congentration
NN

\ 0.005 001 0.025 0.05 0.1
min

05 1.067* 1.055 1075 0.860 0.009 0.007
1 7 1.062 1.024 0.010 0.002 0.002

2 Z 1.032 1.045 0.002 0.001 -

3 “ 1.018 1.062 - - -

5 “ 1.026 1.021 - - -

7 ” 1.052 0.982 - - -

10 % 1.060 0.768 - - -

20 ” 1.072 0.180 - - -

* optical density at 650 mm

Table 2. The antimicrobial effects of sodium hypochlorite on the Listeria monocytogenes ATCC 15313

e (it g 10 20 % 50 100 150
mln
05 1057 105 10%5 1021 1078 1088 -
1 2 106 1030 1036 1032 1027 -
2 2 104 10% 1035 10% 007 -
3 2 1019 1025 104 0423 0005 -
5 ’ 1023 103 0082 032 - -
7 ’ 104 1064 005 0021 - -
10 2 1027 102 0006 0005 - -
20 ’ 1082 1037 - - - -

" available chlorine

2 optical density at 650 mm

X40cm (& 15g) 749 spongeE FEEZ & Ao
AZAZ 3 2utR)o] A 1¢F7]) Hdd T o
FHHAOZ vinyl bag (stobag 400, Pbi)el &7th. 4
719 #jF AE e 15ml (%F 107 CFU/mD) st 2T Al 15
mlE H7H8ta] 30% stomacher (Pbi, type 400)A17]
2027 oA BAF g 200mle] FH
o] stomacher (30 sec) A% ¥ spongeT EHH
2 %‘ stobagel THE 100 ml TSBE A7}
£ ARsto d4o] WEE BEh
ol EH—’?‘—‘TLEE AA oA 2 e AdeE 9§
o] &Y3A ddsad.
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1. &H| el L. monocytogenesoll CHEH AR E—’.

BACY A% 0.005~0.1%7A, NaOCIS] 2%
QLAY 10~150ppmeE 44 2As4 KolmerE’i
Holl et A8 AAE 247} Table 13 29 Ve
Ak

BACO| 79 0.025% o9 F=ollA 058 ol
@ﬁ‘iﬁre VER %132 NaOC1 7% 100 ppmo] /gl
A 2% oluo] A7 EFE Jehid

AdAe f71E EF gt FFge] 438
Ao AR Gds s 4 AAEFAA A
3 AL B #TAY ddge] i 1%
BAC, 0.04% NaOCIol A Staphylococcus sp., Escherichia
sp., L2 1L Psudomonnas sp. 5 30| H#AHA
01 k= (1992)€ Rusn it 282 AL

L
T
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50 ppml Al L. monocytogenes ATCC 7644 20% ©IH
of AF Z#E JeHL, BAC 001% °1%F Fx
A 12 ojfe] AdEthE Ei (Mustapha and Lie-
wen, 1989) 3T 3.
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s Aol g Aoz veiytth

2. Sponge model0l|A{2] Al
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79 15mlE sponge’t SOIAE stobagell Fel 30
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2¢] e At

7

6
_ 5
E
£
3 4
T
(&
o 8
o
—
2
1
0 »
0 20 40 60 80 10 120
Time (min)
Fig. 2. Inactivation of Listeria monocylogenes

ATCC 15313 in the sponge model (fig. 1)
with various concentration of benzalko-
nium chloride (©, 0.05%; O, 0.1%; A, 0.
25%; @, 0.5%; @, control).

BAC 005%AA & 2413 B¢ #F WE7 A%,
01% o4 B8 27 &% Yehlo] 05%9 B¢
30% T ol AEHA gtk 025%9 BE A

08 UL FF7) 3og A% T HUAW, 1
A3 fadHe Aoz JERTh

A& AFA A G2 A$, 001%94 &
78< vehdy) ARste 0025% olddME 302
olujol} A#EL vehd A vlwstd o 104 B
Aganzt 4 J9ed (Table 1) R {718

o P
|
x &

Benzalkonium chloride 0.25%
10

Log CFU/mI

@,
)
©
1

control

Log CFU/ml

Time (day)

Fig. 3. Effect of temperature on the growth Liste-
ria monocytogenes ATCC 15313 that had
been treated with benzalkonium chloride
0.25% for 20min in the sponge model
(fig. 1. ©, 5C; O, 15C; &, 20C; @, 30C;
¢, 37C

9] 27 (Hugo, 1991) ¢ spongeete WiAd &3} 2
Fdo] 7+4H A (Scheusner, 1982)2.2 FAE +
At

AA FAENN Listeriad 2l £8 ATE Wcells
/g =& H3L (Buchanan et al, 1989; Farber, 1991;
Lovett et al, 1991) 2 910} BACS 2 025%7
59 =2 AW Listeriadd $4E o= A%
o 5 9l Aoz Alg Tk FW dFN LA
A7 ¥ 2z Jojllx AP L AMde &F 98T
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Listeria monocytogenes & 52 QAE & 274 “Sponge model” 9 &

ol Aide] HEHUS e T4 & golry] 9
3t in vivo model system® & sponge modelS ©]%
gto] AlPFdE BAC 025%, 202 HIF F B2
Ao 2 5~37Ce 47 AR HEA 157U 5% 5
H3E 24% A= Fig 39 2ok

Bz21e 24 F4 18X107mis A FAE g
4 15ml9} spongedl A A 2W 7.0X10%mle ol
A& 208 Fole 7.3X10%ml7t F2ch o710l
200ml BF SHFE 7MY £ dd= 50X10°7
ml, 223 A spongedl &3 ¥ 100 ml TSBE %l
stomacher®@ dell= 24X10%ml7t A& St o8
5~37CE 42 ZAHE wjgF7lo AQe A, v g2
T 5& £5 € FH0 Ui 2o AAN
o] wjo} 7¥9le 10%ml A% 744 4 A,

AFAE A Z-¢ 1.8X107/mle] N8N BAC
025% 2 20% A EF A, TSB H7He 3¢ 2.1X10°
/mlZ Fo] & HAGE A x| whg F4 W
g7t dzA Jegd & 59 A$ 29F%F 3y #
o] AA3) F43te 7ddlE 10%ml ZEAA F25
AR 37 AS w19 10/mIAE T o
= AA8 Zaste AFE Jepid o) A
ol 41 BAC 0.25% & 20% A&l ob& 5~15C F x|
25ME 19 BHF 1logolst F48td 34 W%
o =7} 15C o3l Afole WY AFA Mg
dtajop 3 =7t 20Co| 4] ALE S FFE
H 5oldA £5F U WFojol & AoE Al AL

2) Sodium hypochlorite

& 4% 200~1000 ppm 7hA DAER AT
NaOCl 15 mi% 15mli9] TSBell W ¥FE L. monocytoge-
nes (7.2X107/mDE spongedl H7bste] A7k T4
W3EE Fig 401 YeRdo

AaAY TE7 FHESE A AR 4o
#Hz 2080] 713 Aol FUXI 1000 ppme] A
40% Aol o] A&HA dtth NaoCld Z4e
e =5 44t st 4AdwRgo] Wojxn
(Scheusner, 1982) #7]%0] &A1& #H$ Agdo]
tE Ahste Ao d8A 92 (Hugo, 1991), |
A& AAe Azl H29 A7 (Table 2)9} ¥l
w3t Hot® Fdg xfolg WEhAYT £ A3
A% 800 ppm®] NaOCl& T4 # EFe 208 %o ¥
230 ppm, 40%9= 213 ppm, 60F-o= 198 ppm, 90

Log CFU/mI

0 20 40 60 80 100 120
Time (min)

Fig. 4. Inactivation of Listeria monocytogenes
ATCC 15313 in the sponge model with
various concentration of sodium hypoch-
lorite (©, 200 ppm; O, 300 ppm; W, 400
ppm; @, 600 ppm; @, 800 ppm; O, 1000
ppm; 4, control).

Fol= 180ppm 18X, 1208 AF Fi= 170 ppm
og 74 FJY (% 150). WA g3 AgdE
800 ppme] FEZE 20% Aelstd 3-ogelde w&
Th AL A Aoz AEHAY sponge mo-
delol 243l AFENE Ao, 1 di=
Fig. 59 Zt}.

Wz7E BACY A+ A H&d A#E v
WAL AdA A9 A4S 5Cd AR WHe
BACET #&7|7F 94zt dAHoY & &5 2
AoMe A9 Hxs AF4E el

L. monocytogenes®l T3 NaOC19] HFol tft A+
o 93H £ #& 100ppme] FEAA At &5
3|4 gEEo Qo 18w & 4logd] Tt
ZagAut 22 2AdAM 7o stainless steel EH
Hago] 9low oF 1ogd #4T ZFAEGIL BY
(Lee and Frank, 1991) 393 Mafu et al, (1990,
190% FAMS 292 B3d u ok 28 L
monocytogenes LCDC 81-8617} Scott AT I ¢5 3
Ao M 50ppme FEE 2080y 2% AlEE
Ui B3 (Brackett, 1987)¢ A2 uFo] B
F7180 EA3AY oH HEHo] FaEof
Jow AHaunst 243 7498 & & Ut

g3
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Fig. 5. Effect of temperature on the growth Liste-
ria monocytogenes ATCC 15313 that had
-been treated with sodium hypochlorite
800 ppm for 20 min in the sponge model
(fig. 1). ©, 5T; O, 15C; A, 20C; @, 30C;
¢, 37C.

FFd wede Ao Zolsk YA L mono-
cytogenes California, Scott, 123 V, £ .2 At Al
g g WAel Zetga o ¥ Ay L= mEME
Aol7} 1A 5T, 35¢C, 25CY) £o2 Ad ATt F
gtom pH 5,7, 9 £ 2 A A7}t Foicta B1
(El-Kest and Marth, 1988a) ¥13L §lt}. 712l 1 TSBol
A 24A 7 MR Fol 48N 7 W% B AR 2R
AFujed o] mAMFE TR FTA WAl
g 44 Ag Az 3027t 73 AFFA

600

ol
Hr

H
Uy

a o)Zo Aw F#y} #FAgEv By (E-
Kest and Marth, 1988b) 51 $ith.

oje] Azg uFY L monocytogenes®] W
NaOCle} A gL dof wgdd, 25, g4 F
#, A8 €59 pH 5o wek Hojrt v A Al
7t A e FEGALFY TA: & 89202
Agate Aoz AlRHojAt gekd 8 4389 2
e AAE 4FEFF S48 A AFS T
ng AFzA (5%, AL RE, pHE 448 o
488 712 A2 B4E £+ UE Ao AFE
t}.

2 o

AE TN dutd oz A e AEAY
benzalkonium chloride (BAC)$¢} sodium hypochlorite
(NaOCD ¢} Listeria monocytogenes ATCC 15313l ti g
Ad a7E Lopry| Yatd AEA e & A ¥
X170 A$ Gn vitro)$} spongedll #& HAFdo 4
AT 3% (in vivo)E v L3}GTH

AA 0~01% BACS 0~150 ppm NaOCl (FEH &
#F)e 4 F=2 2AsH F$ 8N 2
BACS A$E 025% ool FxolA 058 ojuiel,
18] 2 NaOCl 100 ppmol M 28-ol o] A#a#E
YERIQE 2 o349 SRS 302 o) 47
245 Jegth

283 sponge (6.0X4.0X4.0cm)ol T v (o
107 CFU/ml, tryptic soy broth) 15mlst 919 27kA]
AFAE 4 9 Az AR 2H Hzx 208 7Y
AgaTzt 2943 1L ojFoe AV FaAT
BAC 0.1% olA%H AFadst veht 025% 9 72
£ 2087l 3logB TS FF7F FAFHUL NaOCIE
300 ppm ©1oA AFEGsE Vet 800 ppmel 3
S 202 7H) 3-dog FEY T HAHAT

o] spongeZ AA FFo| 837 A3t mode-
lingte] AoAe E3E APsATh 5 15mlél ¥
okel 3} 15mle) A A (025% BAC, 800 ppm NaOCD)
2 208 HYAZIFE 200me FHAZFFE Aok
= %A TSB 100mlol ¥ o] 5~37Cel A wjEFA 71
A 4o 43 AFRT F AIFA BF B
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