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ERESEETHALEVATIVTZHERRED/NM T T 1 JLLR O HIH

JEMRASA AR KB AEMBER B IF

1. ARDOBH

AWFFECIL, Listeriamonocytogenes( Y A7 U 7 &) & Pseudomonas aeruginosa (fkfiRE) @
RIBIRAEERICB T DA 47 4 )V A(LAP-BRERRIZ X 5 & IR O /ER ISV TRl
SRR

2. AROLEMRVERDHE

A DE 1T, A AT 4 L ABFORIE AR IIGFIET D, 20 BF IZ@0 A R
L AMMEZ A L, SanCER I 213 Uik 4 72538 CRIE & 72 > TW %, L. monocytogenes
¥ L OYP. aeruginosa 133512 BF JERKE To 0 | FFICARIE T OHE%ERE 2 A ¥ %, L. monocytogenes
[Z& DY AT U THEL, AR ICRAE LT <L ZOFETHRIT 16~38%IC HET D,
P. aeruginosa & H ARBREE UL < WAE L, HHA - HUAEME I 2 @O 2 £,

AR TOBF X, H—OW TR I TWD b DTG L7 Hhx REOMAEN 25 e
RETHELTWD, ITETIE, U AT U 7 HE L AMOME TS 117z BF OBFE H1To4
TWBHMNL < 1E72 <, L. monocytogenes & P. aeruginosa MDIEA 12 X 5 BF (B9 B AF%E
L LTI, —FOAHRTH D, ERIRFTEOILKIL, A _J:éﬁﬁljf&@?fﬂ?ﬁ' IZRWCHFE L
TV DN, RIESRM: CHIBE AT RE 72 M 12 K 5 BF 35| &l Z T A ik L OURYYIE DA M
BaIh b, £ 2 TR, L monocytogenes & P. aeruginosa % (iR CIRA R #E LIE
i S 72 BF OFEIC OV TR~ 72, L+P-BF 1%, JiAEWE R L OV R LE 3 LT
FEFITEVEPUE 2R L, RIS IZ BV T BF B &2 1L 9 5 B URIE S vz,

3. BIFShH R

HHE OE D BF Z B LIZ S WRIRSFE TIEAL S 41D LP-BF ORFEITIA E 52 »> T
W, AR LA E W E 2> B S5 BFIZEFIZEBTH O . T OFER
K O'BF A FIEE BRI 5 2 & T D O BF IZKT 2 A DENLIZEH 55 5,

4. RREDFEBRUHER
4.1. REBAHZE

L. monocytogenes ATCC 19114, 19115 35 X TY P. aeruginosa ATCC 7700 = H L7, 2xTodd-
Hewitt Broth (100 uL)% 96 /X7 L — NMI3E LTz, BRI E LTFHy by dF—8, F
A VM Lz, EDTA(RMMIRIN E L CHEH SN TV D)TIRER & LTHEMLE,
BERINPERIR % 50 pL, H—FHiR® 2 WIZRAHIRE 50 uL %2 96 X~A 7 127 L— KT
PR U 7=, AR ERIE. K9 100CFU/ML & 72 % K 912 LTz, K53 (10°C, 15CE LV 3704,
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7 U AL NNA G Ly YLtA]LE T BF 8%, Swab 15T BF HOE KA HE L7, L+P-BF
DR EL 2 EmFE KEE -, L. monocytogenes % PALCAM Listeria-Selective agar TZ L€ U5
H L7, P. aeruginosa DE%iE. BF FORERND U AT U TEEEGIWTHEH L,

4.2 #RRUEE

F v by X —81L37°CTIL 15.6 png/mL LA EOPRE T, L+P-BF, L-BF, P-BF D2k % 411
Hil9 52 ENTE, LOLARRL 10 BEON15C T, 1,000 pg/mL Z¥sh1 L C ¢ L+P-BF,
L-BF, P-BF DJERZ T 5 Z LA TEF, F v b U FF—EIZ L HIKIE TD BF BN
hRITBIE SN2 o T, F72, 10CB L WNI5CTHA > 0.78 pg/mL LL LD E T L-BF
OO 2T 5 Z EIXAEETH > 7208, 37°C T 50 pg/mL THIFNI TE Rd o 72,
ZL T, T4 50ug/mL ZRML T, L+P-BF 3 X W P-BF O ZMGIT 5 Z &8 T
& 72> 7= (Data not shown),

Z 2T, BRI O T CEER LAl E LTHEHA SN TS EDTA 2R&EAI & LTHY
FUFRF—E, A ARG DY, BF EROMEIZIR LT ~/-, EDTA IL, &&F* L
— MEDILEWTH Y . TN HENHEEMEEZ AT 5, EDTA BT 5 B BF k% #ii
3 5I21%, L-BF (21 0.4%LL_E P-BF 35 X OV L+B-BF (213 2.0%L EORENRME T - 72,
Z ZTIX EDTA BRT BF FERUICHEORWRE S LT 01 BLW02% %M, Ty o
XF—EhH oI A v A EbE -, L-BF (X EDTA0.1%LL LB L Oy b F%F—
£ 15.6 pg/mL L EOFAG DR THHIN AR TH o7, LM LAaRnbH, 10C, 15CH IV
37CIZEBW T, EDTA % 02%I2F > 7 &%+ —+ 1,000 ug/mL Z¥{M L TH, P-BFBLW
L+P-BF OJER & M T & 725> 7= (Data not shown), L+P-BF O TOERMHNILT >~ b
¥ % —E +EDTA OAEDE TIIRARETH 7,

Table 1 |27 4 > > & EDTA ZflAHbETHAEORKREEZ/~rT, L-BF OEHKIZ. 10C,
15CH L OV 37 CIZHB VT EDTA0.1%LL B3 LTV A 22 0.78 pg /mL LA EOAE HHE T
PHIFRE CTH o 72, —F ., 15CERB L 37 CTIL P-BF & L+P-BF JE%IL EDTA0.2%E L OY
T A 2125 pg/mL THIFITE o7z, LLZen 5 10 CiZBW\ T, EDTAO0.1% +
nisin Cl% P-BF & L+P-BF I T& 72> 7243, EDTA0.2% Tlx) A 22 6.25 ug/mL
TR 2GR 0 B, 12.5 pg/mL TIXXH(ODsoo = 0.15+0.2) & AT E 7R AN 72UV E T
fil &7z (p<0.05),

Z D5 (EDTA0.2% THA 22 6.25 ug/mL UL k) TOD BF HDOEF % Table 2 127R7,
EDTAO0.1%+7FA * > 6.25 pg/mL @ & & L+P-BF Ti& 5.9~6.1 logioCFU/well DA FE A H
V. Table 1| TOfED X 91258872 BF JERINIHNITI T E 20072, —J5, P-BF JERIZZ D5
P CHI S 4L72(Table 1), AR DT —# % FLT% P-BF Tl P. aeruginosa O ¥EFH S HIH] L
TWD, FEIR L TV DD TIERWZ L3530 %, L+P-BF Tl BF 1 L. monocytogenes
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TABLE 1. Effects of nisin and EDTA on the amount of biofilms formed in the wells of polystyrene microplates by
mono- or co-cultures of L. monocytogenes and P. aeruginosa after five days in culture (unit: absorbance at 590 nm).

Nisin concentration (pg/ml)

EDTA Temperature

Culture %) °C) Control* 0 625 125
10 0.19+0.0la 073+0.08b  0.73+0.16b  0.76+0.16b
0.1 15 0.19+00la 056+0.12b  0.65+0.16b  0.63+0.24b
L.m. ATCC 19114 + 37 0.17+0.00a 041+0.01ab  0.38+0.15ab 049+0.24b
P.a. ATCC 7700 10 0.18+0.0la 058+0.11b  036+0.16ab  0.19+0.03 ac
0.2 15 0.19+£0.0la 054+023b  054=004b  040+0.17ab
37 0.17+00la 036+0.05a  020+0.04a  025+0.04a
10 0.19+£0.0la 051£0.09b  0.61+000b  0.57+0.01b
0.1 15 0.19+0.02a 0.63+0.08b  071+0.18b  0.66+0.20b
L.m. ATCC 19115 + 37 0.17+0.01a  0.33+0.05ab 0.48+0.09b 0.57+0.09b
P.a. ATCC 7700 10 0.18+0.0la  0.56+020b 028+0.14a 0.15£0.01 a
0.2 15 0.19+0.02a 053+0.12b  046+028b  0.41+025ab
37 0.17+00la 038+0.11a  028+0.04a  027+0.04a
10 0.19+£0.0lab 029+0.09b  0.16+00la  0.16+0.02a
0.1 15 0.19+00la 029+005a  024+0.06a  022+005a
L ATCC 10114 37 0.17£00la 042+0.13b  020+0.11a  0.18+0.09a
10 0.18+0.03ab 027+0.08b  0.16+0.02ab  0.15+0.01a
0.2 15 0.17+0.03a 024+0.106a  0.15+£0.03a  0.14+0.02a
37 0.19+0.02a 024+003a  014+00la  0.13+0.00a
10 0.19+£0.02a 024+008a  0.16+00la  0.15+0.02a
0.1 15 0.18+0.0la 030+0.04b  0.18+0.03a  0.18+0.05a
37 0.17+00la 034+0.14b  021+0.13a  0.19+0.11a
L.m. ATCC 19115
10 0.17+0.02a 025+0.03a  0.18+0.04a  0.16+0.0la
0.2 15 0.18+0.01a 0.16+00la  0.17+0.0la  0.16+0.01a
37 0.19+0.0lab 025+0.03b  0.15+0.00ab  0.13+0.01a
10 0.19+£00la 061+0.11b  0.61+004b  0.57+0.08b
0.1 15 0.18£00la 056+0.11b  0.70+0.17b  0.61+0.08b
P o ATCC 7700 37 0.19+00la 037+0.06ab 046+0.12ab  0.51+0.15b
10 0.18+0.0la 062 £022b  0.18+0.0la  0.15+0.01a
0.2 15 0.19+00la 064+ 0.17b  0.62+0.25b 0.48+0.29 b
37 0.17+£0.00a 041+0.14a  024+0.07a  035+0.11a

*The value of absorbance at 590 nm when bacterial suspension was not added.
Different lowercase letters within a column indicate significantly different mean values (P < 0.05).

Abbreviations: L.m., Listeria monocytogenes. P.a., Pseudomonas aeruginosa.
ISR SN hoTe, F1 2D L &0 well ZHEZ Lo 7= swab OIRIEIRIR &2 @7 A 3 5
HCHIF T2 L CH L. monocytogenes (3% HH S 419", EDTA0.2% T A > 6.25 ug/mL UL |
C L+P-BF H ™ L. monocytogenes X6 L TV 5 & 2 BTz, Z OfERIX, L+P-BF TILP.
aeruginosa /% L. monocytogenes & {RA55# 95 Z & T tolerance % 1518 H AL TV 5 Al HEME & 7R
LTwW5s,
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TABLE 2. Effect of nisin + 0.2% EDTA on total viable counts or viable counts of L.
monocytogenes in the biofilms formed by mono- or co-cultures of L. monocytogenes
and P. aeruginosa at 10 °C after five days in culture (unit: absorbance at 590 nm).

Culture Nisin Conc. Total counts Listeria counts
(ocg/ml) (logio CFU/well) (logio CFU/well)

L.m. ATCC 19114 + P.a. 74+05a 56t04a
L.m. ATCC 19115+ P.a. 7.6+0.1ab 56t03a
L.m. ATCC 19114 0 — 58+05a
L.m. ATCC 19115 — 59+02a
P.a. 70+09a —

L.m. ATCC 19114 + P.a. 6.1+£03a N.D.
L.m. ATCC 19115 + P.a. 59+0.5ac N.D.
L.m. ATCC 19114 6.25 — N.D.
L.m. ATCC 19115 — N.D.

P.a. 39+1.1b —

L.m. ATCC 19114 + P.a. 32+0.6b N.D.
L.m. ATCC 19115 + P.a. 25+04D N.D.
L.m. ATCC 19114 12.5 — N.D.
L.m. ATCC 19115 — N.D.

P.a. 30+040b —

Different lowercase letters within a column indicate significantly different mean values
(P <0.05)

N.D. : below detection limit (< 2 logio CFU/well)

Abbreviations: L.m., Listeria monocytogenes. P.a., Pseudomonas aeruginosa ATCC
7700.

5. SR OEE
- L+P-BF ¥k & L 0 I @ nisin & EDTA THIHIT 5 7= DO SE DR
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2) Tomita, K. and Sawali, J.: Preincubation of Escherichia coli ATCC 25922 with NaCl increases its
attachment to lettuce surfaces compared with other chemicals. Biocontrol Science, 22(3) 137-143
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3) Yamakawa, T., Tomita, K., and Sawai, J.: Characteristics of biofilms formed by co-culture of
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