BhEs 1441

BR O TR M2 T 3 DO EH A =X KO fEH]

A T, HE B

] VRS L RS R A SR 2R I

B B ANIECIE. RSB RAORE JiEE BT 72012, AR (NaCl, KCI, CaCly, MgCly) DA ~DOEH
B O BN RIE T REZR N BRROWMAEY FI R M AR T D EOERA A = X AW THLMIC
THIEEHBEL,

5% NaCl #KIZ 24 RERRIRE L2 R oo B Fim (75 Y OMBHED 5 A X TR D) (ZHHR 0.1 mL A& SE7254,
EANES 1 cm FTORATE Eo7T2, ZNOHOFERIY ., NaCl A& N EH OGRS 588D, HoR AL
FUT BRI VRIS, RIS, BRI TR AR OE R ChHa7—7 v [, aF—7 v IV, 747y
FrBIOTI=0 D 4 ORI~ w7 A (ECM) X2 -7 IZE B L. BHFEED ECM 2o 3~ IR
DD B SN TR ETLT=,

ZOFER FHE ECM Zo 3 7BITHE W T, 5 BLON10% NaClEEALEIZ LY & EBE O E B IIHISh D2 EAVR
STz, ZILHDREFRED . 5 BEW 10% NaCl WP EPEEOZH~OMNE - RAZILE T LA =ALELT,
ECM 22 /3B A~OfFICKTTHIHIER R B 2 b, SOIC, WENREFRHEOHERER T (sea) BN AF7
ANV BB RIE TR DOWTRFTLTZEZ A, 5% NaCHAIRIZIRIE L7237 RUEKE , LV ERTBLOKRGEIC
BWT, BHRBIR T BIOASAT T OV AREIB S FORBSA BT Lz, ZIHORREY, 5% NaCl Hiki, &
HIEH DO HRIEL T B I ONAF 7 OV AR R FOFRBREIH I RNEL TELIENRBINT,

AWFFEORRLD | L, R BE O R AZIHI 57215 Tl 2 OFEMER 1 OF LG I T 5 rTRetE
DIRBEI, Atk FEFRICHE TR L 7= R MR O N ERIC 31T D8 B 1 0O 26 B0 U R - DO R HLIZ DWW TED
ZEEMN TR A W2 K0 R A7 B A D BRI T D721 TNETZNEE . TD,

1.% 8 VLB PN B A DR ETE IS OV TR EATV, €0

2011 4, 2o CREE IS MM RIGE O-111 12X
HEM AT HEFALEIC, HEEORROL MK
FTORLENREE>TVD, BREO BT EEITIIT DGR
IZBWT, BRHEESBEICEROREI AL TNODE
FCh BRNEBIZETRALLSG A SR m D
INEAD - TIX, Bz - BRE CEARWATREMED B D, £ DT
B, BPEEOBRANITA~DRARLELE B G FHHIC
B 5.2 DINFIZHOWTHLINITAZ8E, BT HE
\ZEDIEYBEE 2D L CEETHD, Fexld, ZE
TIZ, R B2 BN OREE 7 1E% FLH 37280 O FLRERY
TR REGHZEE BHRIEL T, TV H UM Rt B AR K OF

BN RIT, WERDIEADBEEH NIV T D IR
T MY LB IOE N R DDA BITL T
By TIVAIVMEERRK (pH 11.5) LEAVEEMK (pH 2.5) %
BFRAL T 528, pH 5 (89 pH 7.0) L7020t
(NaCl) ZECAZ 800, AN BN O E s
B2 T HEHERS T, RIFFFETIX, RN BA O
B EE LT 72010 R TLLTEXLNLE
FEHE¥E (NaCl, KCI, CaCl,, MgCly) &R ~D A H
DT R AT THEL TR BROWMAEY 1%
AR DO ER AN =X AT DOWTHBENIZ
THZEEHRIEL,

-173 -



AR, 15 BITRL EREE ROE TR ESCE LD
PEATHEHRICBL TIE, TORBEC T O NS, 5
FEN o N C O B HAE B T~ DR 783 A TV D
12, BRI T 2 AEM O EIZBEIL T, RRICE
LN~ 7 A (BECM) X2 0B (27—, 47
X7 F L, FI=V ) IAEM DM BT DN RES
AUTWDBAIR  FEED WA WS 134 7< |
WEEARHR AN Z 0, Z2T, BRNORE SRR OEAL
%5y TéhDH ECM Z_7BIZE B L, ZOH THLRNE
HIZEL AT HaT7—7 2 I, a7—5 IV, 747 8%
IFUBLIUOTI=VO 4 FIZOWT, BRPREOAE
ECM ZU R IBE D EREER R DLEHIC, BT 5
B D ECM Z 2 /_0 B ~DOR T D0 5B A fig
BAL7=,

BRUATEHTIIE BRI BREAT L HER
WS, BRNERERIIRIE T 528 T A& L
B EEOFEREALIHG LTEESNZHERER
IE L&, BRPFEOMARMEITED 35, £, A4
74V AT 2 & o TR DR A 72 AL & 72 5T
DH3, EARR I A~OFEITHED FFEDBIRF DI BN
EHHNLIERR, B FRAFEL THEHUNKER
IRHZEVRESILTNDBS, ZHETIC, IR, pH, R
I B E DB 1S SAF T 4V N E 2 DB
DUVVTHEZIIVTWVDY, S OFEBIZ OV TL, 1ZEA
EHESN TR, 22T HENAR T HRAOERE
RARBRNAT T 4V LTERAZ RIE T BT ONTY
FREtLiz,

2. IRAE
2.1 BEBNERNRAORMEDIKEICEZLEE
2.1.1 oA

AEHL, B RROT ay 7 WERBRICHEL T, 3 0BHT
T A I - MERS LVt S, RENICHRAE . W
AT 3 H LA EBRICHE L 7=, SRBRERICE 7 2y s
A& BEEAIIZHE2 cm X B2 em X S 2 em DL IRIZEL
T CTHYNT, EERZFRE ORHE ST Tl (FRiEDO AD
FFIRDNEST 1)) DR DFEFEERIL T,
2.1. 2 BBAB~NDEADRE

MilliQ 7K. 1%. 5% L 10%D & FElE (NaCl, KCl,
CaCly, MgCl) ¥&iZ %45 % 100 mL 92 A 417z 200 mL ¢

B —PZHE 2 em X A 2 em X @& 2 em DAL RIS
SRUTZI R Z 0 %0, 545, 15 47, 1 BERE], 24 I RTIRIEL
W D 3 T D R HE O IR 8 A R R B 1 5 R B AR B
(SZX10, OLYMPUS) THIZLT=,
2.2 BBBE~DRENBHESREDHE-RAIZEZS
e

2.2.1 BHOREBSIVIEBR~DRBRADZEE

AEHT. 2. 1. 1EFEER. B RHOT vy 7 AR
WZHEL 7o, RBRERTICA 7 oy 7 AZ BEREAYIZHE 3 em X
i3 em X @& 6 cm DS HIRICE T Thy iz, L#ER
] OO MR 7 1) 23 22 1B (RRAE 0D A D J5 A1 ASHEST 1)) D PN
OFREMAERIL 72, MilliQ /K. 5% NaCl V&% 4 4 200
mL T2 AF7 500 mL OB —H—PNIZHES cm X453 cm
X B 6 cm DNLITRIC MU= 7% 24 R[] 4°C Ci&
EL,
2. 2. 2 #HEREMSLVEER RO

Staphylococcus aureus C-29 33X Salmonella enterica
subsp. enterica serovar Enteritidis NBRC3313 Z7#RBRIZ ik
L7c, —MBEEFR Lo & H BRI 30 uL 2 BHI(BH{LY)
ARSI (3 mL) (ZHEFEL | 37 °C T 24 RS
7o, Bi& 1% ~ AT a—TIZEWIROREERE 100 pL
EPRE PBS 900 pL Z37EL., BB L=, ZORETRE
PBS T 5~6 log CFU/mL 35X 6~7 log CFU/mL D
FEIZATIRL , sRie 1 ReR] DAICEREBR I L 72,
2. 2. 3 EEREDEBA~NDIEE

HE3 em XA 3 cm X &S 6 cm DS HFIRIZ Y RLTZA
R a7 BT, BEASE, WO RICEREREIR
% 0.1 mL(5~6 log CFU/mL) £7-1% 0.01 mL(6~7 log
CFU/mL) ARy hUTz, SRBIO B ABL< T2 | PR K%
GERLXLIAT T I —F T —L 2R, T
D ENDT NAIRANTHESTZ, £ 2 OFREEKIREN
(4 °C) T 24 ReIRAFLTZH OZ BTG YL (BTG YR D)
FEEIT., 4~5log CFU/KR ) ELT-,
2. 2. 4 EOERYREERDAE

24 WL . &R DR A A CRETW (M) | £
75 1 em(0 em~1 cm) | &5 2 em (1~2 cm) |
75 4 cm(2~4 cm) , KD 6 cm(4~6 cm) DALE
TUIBrL 7z, RAREOEEIT, HEBOEZOMEZ 90
mL @ PBS IZA#L, 120 B AN~ w7452 & Tl
L7z, B UL 7-3UBL O I, B A A~y I —48IC A
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AU, JEEE PBS % 90 mL MNx, A< dr— 3y /3% —
(iMIX; Interlab) {ZC 120 ANy ¥ 79 A2 L TR
NL7z, Ab~v¥ 7% PBS ([CKDERMEARIEZ 0.1
mL o, AT RUEKE IV =y MR, YT
FT1E XLD ZERBEHICIRE 27— VR TRAA LT,
48 IRFfHIE R R D =—HAFHIIL 7,
2.3 ECM 2N\ Y BEIZHELEEBFREEICHT S
NaCl Dgz2

2. 3.1 NaCl LEEBEHRDFAR

S. aureus C-29. Salmonella Enteritidis NBRC3313,
Escherichia coli ATCC 10798 %45 % —HakE L, & FHs
&% 30 puL % BHI (B RAL ) R AR H (3 mL) ([ ZHEREL |
37°C T 24 WRGEIE R LT, 8%, ~(/uFa—7
ICABFEIROETRNE | mL Z531EL, 4,000 X g T 5 43tz
OOBET AT LTS THRAZ SR L, PBS T 2 EHEL
T BIREE (0%, 1%, 5%F3 LN 10%) 0 NaCl 5% CH
ML C 10° CFU/g LT, B 7o B RRETR IS 1 RFRAT LA
IR BRICE L 7=,
2.3.2 ECMAUNJEIHEBELE-BEHREEDEE

K ECM Z o _0E (25— 1, ad—F IV, 747
T3R7F =100 pg/mL, 73=2=50 pg/mL)200 uL T
B 7= HLIEE 96 well plate |2 (10° CFU/g) 100
uL 2%, 25°C T2 BEf AL FaX—Tar Lz, HiE
WA BRELT-#, 200 pL DTV HIMEEMAK, BevEEMR
7K. PBS DIEIZ 3 [EIHEF LT, fH35 LI E % 55°C T 20
SYRIBAE EL . TRUNT 95 pL D 1% 7 VALV SAF Lk
T, 25°C T 45 RO SE T L, & well DI
DY EPRE /KT 3 HY AL TERZEL, =IE T 30 45
2 RHRS T2, 95% 4 /—/L 100 pL % well IZNZ T
15 5 RI AL | 530 nm OWEEZHIE LT,
2. 4 BENESRRUNAMFI4IILVLEEEEFICER

Y%
2. 4.1 HREKSEIVECM 2o Ba—T405 7
L—rDERH

BHPEEO#FERLL T, HRUAPELENEOEAT
ROERE DFEF staphylococcal enterotoxin A (SEA) Bix
FORBBEZF T2, ECM X~ 08 1%, Ba 7 Rk
B DVRRRAYICATE L7227 —7" 0 1(100 pg/mL) % FHV Nz,
PRAFT 4V BB OV, HBETRYEKET icaD
BRT-, PVERTIBIOKRIGEIL, csgD BIE DL

BAEH T2, BCM #3781, a7 RUEREIZ O
T, =27—5 10100 pg/mL) &, P/LVEXRTBIOKEG
BV TIE, 73=2(50 pg/mL) % FHV 7=, NaCl ALE
F IR OB LY ECM Zo "B S LR T
FEOERIZOVTIE, 2. 3. 1BLU2. 3. 2L[FHEIC
11272, 7285, ECM XU /X0 B ha—T 4 7 L TR
btz arba— iz,
2.4.2 Y7ILAAL RT-PCR [CLBELEFHREED
HIE

ECM 2 /378 CHERFL 7= JLJES 96 well plate |Z 12 k)
% 100 pL 0%, 25°C T 6 BifilAFa—Tar iz
% HESREIRABRZE LT, 100 uL 0 PBS Z N2 C AR
L7=bDOAERFEL, 4,000X g T 5 fELL-#%., EiEx
B, EAZEILL, RNA OffiHAEFT>7-, RNA filiH
RiboPure-Bacteria (Ambion) # . v D7 aha— 1
I\ZfE>C Total RNA Z4hH, #EHIL . RNase free water |Z
IR LT, 0 K E (GeneQuant pro, GE healthcare
Japan) C 260 nm & 280 nm OWLSEEZHIEL , RNA JE
EHlEE A fif B L 72, IR\NTC, PrimeScript RT regent Kit
(Takara Bio.) A T RT-PCR %177~ Total RNA #f
HNEZ 2 27T~ — Oligo dT 7' T7A4~—&HW
TcDNA Z AR L7, 10 uL D209 Total RNA £
2 10 ng ORFEICRDICHMLIZ, VTV ZA A
RT-PCR (% SYBER ExScript RT-PCR kit (Takara Bio.) 33
L ONF O B 3B =296 - T, Real-time PCR &
(Thermal Cycler Dice® Real Time System II; Takara) {ZC
1To7=, WERERGIE 10 pL 9% 2 pL 2 VT, 20 uL
DRGSR TIT VHA L RT-PCR %47\ ), mRNA OB %
HIE LT, $ 7 LD mRNA A IET 572512, 168
RNA Bl FZ2NEIEESL THW, 7714~ —I13,
Table 1 (T/RULTz, B FRIEIL, a2 hr—IlE
FHRBEE | ELTREOMX & TR,

3. ARHER

3.1 BBRBNBARADOREDIREICEZHHE
Wh% 1,5, 10%D &R (NaCl, KCI, CaCl,

MgCl) 120, 5. 1547, 1, 24 FEREIREL C, RiriOREE

BEMREE CEIZRLT- (Fig. 1) , MilliQ /KIS LN 1%4 FRE A

% (NaCl, KCI, CaCl,, MgCL) |[ZiZIE L7z i Tl IRffH]

FRAB ORI i ORRHED EIEAY AL 72572 (data not
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Table 1. Primers used for real time RT-PCR

Length

(bp)
ceq 5’-AAAATACAGTACCTTTGGAAACGGTT-3’ 04
5-TTTCCTGTAAATAACGTCTTGCTTGA-3'

5’ GCGAAGAACCTTACCAAATC-3’
165 IRNA 5’ CCAACATCTCACGACACG-3’ 120

< D 5’ GGGTGGATCCTTAGTGTTACAATTTT-3’ 108
-aureusiea 5 TGACTTTTTGGTAATTCAAGGTTGTC-3’

& Enteritidis csob 5’-GCCTCATATTAACGGCGTGT-3’ 0
- wnterhas csg 5’-GGACTCGGTGCTGTTGTAGC-3’

ol eseD 5’- CCCGTACCGCGACATTG -3’ 200
Leoness 5 ACGTTCTTGATCCTCCATGGA-3’

5~ GCGAAGAACCTTACCAAATC-3’
S. aureus 165 rRNA 5’ CCAACATCTCACGACACG-3’ 120

o 5’- CGGGGAGGAAGGTGTTGTG-3’
S. Enteritidis 16S rRNA 705
5’- GAGCCCGGGGATTTCACATC-3’

Gene Primers sequences

MilliQ water (Control

NaCl (10%

KCI(10%

MgCl, (5%)

Omin Smin  15min 1h 24h Omin 5min  15min 1h  24h

Fig. 1. Effects of various salts on structure of meat fibrous
Each meat sample portion was subdivided (2 X2 c¢cm) and dipped in various salt solutions. The dipped samples were stored at

4°C.
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shown) , —77, 5% NaCl &RITIRIE 7= JClid, et
TR R T OBRHEDOEIE N 5 | &R E T2, £ D
fthd 5% HEYAWR (KCl, CaCly, MgCL) IZIRIEL T2 JT T,
IRFFRIRRAE LS PO T FRe i ORRHEOREE DB L LT, FT2.
10%& FEIE IR (NaCl, KC1, CaCly, MgCly) 12215 L7~ 1A
ACIE RERHIRRE ISR R R OFRHED IR A A< e

77,

3.2 BRBRNDRENVEBPEEDOMNE -BRAITEZD

B2 488
Foa

#HE 5% iV (NaCl, KCl, CaCl,, MgClL) £7-1%
MilliQ 7K (o b —/ W) (2B L= FTe da i (R 5 1)

Table 2. Effects of various 5% salt solutions on bacterial adhesion and invasion of Sa/monella Enteritidis to chicken breast

meat (inoculum size of 0.1 mL)

VETRE) O FEEEICYLERTEIK 0.1 mL (FI3 @
4~5 log CFU/H ) ZHEfE 1L | 4°C C24 BRRTFLTZE
A, MilliQ 7K, KCI, CaCl, 3L MgClL A#RIZIRIELTZ
R TiE, BiZ 6 cm PLEWNEFE TR ALZAS, NaCl &
HITIRIELIZA A T 1 em DLERETETRA LR -
72 (Table 2), [FFED FERZFIFE B AU [FIAR T, HEFE A
WEOH%E 1/10 £(0.01 mL) (L, PAERTBLOH
BT RUEKE TIT 272224, MEIZHBV T, MilliQ 7KiZ
RELZA A T, BIE 6 em L ERNESE TR AT,
5% ATV TIRIELIZ W Tl 1 em BLEIZNERE
TIEALZD>>7= (Table 3)

Control 5% NaCl 5% KCl 5% CaCl, 5% MgCl,
Surface 2.73%+0.06 1.41£0.97 1.10£0.95 1.82+0.04 1.88+0.25
Surface~1 cm 3.40%0.05 2.57+0.57 2.47%£0.14 2.60£0.04 2.52+0.11
1 cm~2cm 2.03£0.02 <1 2.27+0.17 2.00£0.13 1.32+1.25
2 cm~4 cm 2.30%0.02 <1 2.242+0.18 2.39+0.17 2.60£0.21
4 cm~6 cm 1.65£0.16 <1 2.27%0.03 2.73£0.15 2.36£0.09

Fresh chicken breast meat samples on the skin side were inoculated with 0.1 mL of S. Enteritidis NBRC3313 (at a level of 4

~5 log CFU/skin). The inoculated samples were stored for 24 h at 4 °C.

Table 3. Effects of various 5% salt solutions on bacterial adhesion and invasion of Salmonella Enteritidis and

Staphylococcus aureus to chicken breast meat (inoculum size of 0.01 mL)

S. Enteritidis Control 5% NaCl 5% KCl 5% CaCl, 5% MgCl,
Surface 2.83£0.04 2.44%0.08 2.40=%0.09 2.31£0.04 2.64%0.07
Surface~1 cm 3.16%0.02 2.88£0.05 2.95+0.07 2.62£0.09 3.02%0.10
1 cm~2 cm 1.10£0.17 <1 <1 <1 <1

2 cm~4 cm 1.49%+0.20 <1 <1 <1 <1

4 cm~6 cm 1.42+0.10 <l <l <1 <1

S. aureus

Surface 2.99£0.04 2.91£0.04 3.17%0.06 2.76%0.03 3.09%+0.05
Surface~1 cm 2.84£0.03 2.91%0.03 3.22+0.02 3.11%0.06 2.88%0.06
1 cm~2 cm 1.20£0.35 <1 <1 <1 <1

2 cm~4 cm 1.59%£0.11 <1 <1 <1 <1

4 cm~6 cm 1.89£0.26 <1 <1 <1 <1

Fresh chicken breast meat samples on the skin side were inoculated with 0.01 mL of S. Enteritidis NBRC3313 or S. aurus

C-29 (at a level of 4~5 log CFU/skin). The inoculated samples were stored for 24 h at 4 °C.
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3.3 ECM AU NV EIZHELE-EHREHICNT S
NaCl D&

AT = UIRBIOT4TaRI T ATONTUL, HET
ROYEKE DR RV EL, 27— IV BLOTI=
[ZOWTIE, PIVERTBIORGE R RAOICAEL
72 BCM Z2 RV BB LT a7 R BRI IS KT 975
NaCl DEBIZOWTIRLIZEZ A, a7 — 7 TOfFE
IZBWTIE, 1, 5 BXUN10% NaClIRTRIZ L0 A543
2L (Fig. 2 (A)) . 747 BRI F L OfFEIZBNT

(A)

0.50

i

0% 1% 5%  10%
(@) NaCl
0.30

ABS 530 (nm)
S () (=)
3] (V8] i
(=] [e=] (=]

S

—

S
1

0.25 A

0.20 A
0.15 A
0.10 A
0.05 A ’_[—‘
0.00 -

0% 1% 5% 10%

(E) NaCl
0.80

0.70 -

0.60 -

0.50 -

0.40 A * *
0.30 -

0.20 -

0.10 A

0.00 - T T

0% 1% 5% 10%
NaCl

ABS 530 (nm)

ABS 530 (nm)

1%, 10% NaCl WRIZBWTORTEDFEIRD LT
(Fig. 2 B)), F7=, 27—V IVIIME LTV VEXRTE
FOKRIGE KT D NaCl OFEEMFLTIZEZA, 5%
NaCl ERIZEV Y /LERT (Fig. 2 (C) .5 BLD 10%
NaCl ¥A 2 X0 KRG H (Fig. 2 (D)) D&M B
L7z, =0 O BBV TL, 10% NaClIEiRIC LD
VEZXT (Fig. 2 (E)) D, 1, 5 8L 10% NaCl I#E 280
KIGH (Fig. 2 (F)) Dff &G B LTz,

(B)
0.70
0.60 -

2050 A

£

=040 - *

[52]

030 -

&4

2020 -
0.10 -

0.00 - : L
0% 1% 5%  10%

(D) NaCl
0.40

::: ll Il

0% 1% 5% 10%

(F) NaCl
0.80

0.70 A
z 0.60 A
0.50 A
0.40 A
0.30 A
0.20 A
0.10 A ’—x—‘
0.00 -

0% 1% 5% 10%
NaCl

ABS 530 (nm)
(=]
(V8]
(=)

(=]

—

(=]
1

ABS 530 (n

Fig. 2. Effects of NaCl solution on initial attachment of bacteria to extracellular matrix proteins. (A) Staphylococcus aureus
C-29 to collagen I, (B) S. aureus C-29 to fibronectin, (C) Salmonella Enteritidis NBRC3313 to collagen IV, (D) S. Enteritidis
NBRC3313 to laminin, (E) Escherichia coli to ATCC 10798 collagen IV, (D) E. coli ATCC 10798 to laminin. Values

represent the mean + SD for three independent experiments. * represents p < 0.05 compared with the 0%.
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3. 4 BEAESRRUNAFT IV LBAEEEFIZER
2%

BN RE R EE O FHRER T (SEA) BHRNAFT
AIVITERRIC RIE T B OV TR LT, T DR %,
5% NaCl #IRICIRIEL 723 A7 FUEKE Tl 2 he—
JVEHHEL T sea (Fig. 3 (A)) 3L icaD &5 (Fig. 3
(B)) DFRBNA B LIz, HLEXT (Fig. 3 (C) B
FOKIGHE (Fig. 3 (D) IZBWTH, v ba—/ L e gL
T csgD BInFORENAEIZREAD L,

4. &% &8
BHHEEOBN~ORAZIHIT 571k LT, £H
H#2#8 (NaCl, KCI, CaCl,, MgChL) (2 HL ., ZNOIEEIK
SR A FR T DORHEDIRIEIZ B 2 DB SV TRETL
720 TOFER 5% NaCl FERITIZIEL T2 Cld, Rt
TR LA R OFRHEOREE 3 5 | EHFED ., Tl
D 5% R (KCl, CaCly, MgClL) I[ZRHEL-H 123
Wb RERRIRRIE IO R R OO IE R L L
7= (Fig. 1), HEEIMREEL CAEUDMEHRAAL (C1) X, ¥

(A)
1
E
§ *
S
=]
=
L
E
g
£
k|
D
&,
0.1
Control 5% NaCl
©)
1
E
£
S
S
=]
=
L
@
=
g *
2
k|
D
,
0.1
Control 5% NaCl

VDB EREVESHE | BRSRMASE LR D& B AR
ZERFLITEY, A NEICRIENRETHILETH
TG NEIKI IR T AR EARD | B
EMHEZINTODI, ZnbORERIY | HIRKITIRIEL
T2 RBRWTIEE O 75 R AZLE CELATREME D RIBS
e, £TC R ~DREN BT HEDORAICE R
DEBIZOWTIRFILTZ, ZORER, 5% NaCl I5#RIZ 24
IR FE]IR B L 7= A o0 B33 (V5 Yt O #fE o0 J5 A1
TE) [ZHEIK 0.1 mL 2P BS54 EANEN L cm %
TORMNIBE ET=22 M5, NaCl L0 B R O
WEALTHZET, FHORAELE CEDATREMEAVRIZE
A7z (Table 2), SH1T, WK% 0.01 mL 2SS T
BEtL7zEo A, 2TO 5% IR (NaCl, KC1, CaCl,,
MgCly) THEZINES 1 cm £TORAIZE E-72 (Table 3)

D, ZNOEFIC IV BN R T OMENE(LLT-2
2R, WO R AZTLE CE L ATREtES RIE S Tz,
INHOFERLD, 5% NaCl IFIE TlE, T OMOYEETK
(KCl, CaCl,, MgCly) LBz LT, o3 H DR AZ TR

T TEDZENHERS N,

(B)
1 -

E
]
=
&
E
g
2
k]
]
~

0.1 -

Control 5% NaCl
D)
1

E
§ *
5
=
&
E
g
2
=
]
&

0.1 -

Control 5% NaCl

Fig. 3. Effect of 5% NaCl solution on gene expression of staphylococcal enterotoxin A (sea) and biofilm master regulator

genes (icaD and csgD) on initial attachment of bacteria to extracellular matrix proteins. (A) Relative gene expression of sea
in Staphylococcus aureus C-29, (B) Relative gene expression of icaD in S. aureus C-29, (C) Relative gene expression of
csgD in Salmonella Enteritidis NBRC3313, (D) Relative gene expression of csgD in Escherichia coli ATCC 10798. Values
represent the mean = SD for three independent experiments. TGE; teaflavin-rich green tea extracts. * represents p < 0.05

compared with the control.
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WIZ, B EEE O A Z T 272012, RIS
ST DAE G R ORERLAL Sy T D ECM #7371
FEHL, ZOFTHRNRREIIEL T 527 —7 1,
aATF—F UV, T4 R T U RBIOTI= 0 4 FHIZO
WO, BHEFEHOE ECM Z2 /I ~DA 5 FEE
AR, FORER, 27— 1 BXOT T oI F 0
DWTHE, AT RUEKEPFERICAEL, 27 —7
IVBIRTI=ANCDO0 TR, PV ERTBIOKRGE N
FRRAAE LT, 22T B EED ECM #3778
SO AT DEIRD BT OV THRET LT, £ O
B, FHE ECM X2 _7'ZIZBWT, 5 BLD 10% NaCl
FRHRALERIC LY . BT EE O BRSNS Z L R~
7= (Fig. 2), ZNHORERID, 5 BLU10% NaCl %
R ERFHEDOER~OME R AZLET HERH AL
ZALELT, BRFICEFEND ECM ZL /X7 E~DfF
BT MHIER 3B BT,

Fio, HRMUAETHETIE, HEERTITRE S EAT
LRSS, BRERERIRZIET 528 T,
HLI-BHRHEOEZREEZIHG LITEES N5

FeNE TSR, BT EOERIEIHD 35, Fiz,

ISAFT 4V BTN &> TR DT 72 L e 72
STV, BEIREE A~ E I B, FFED BT D
FHHENEmOOLNHIER, BE TR THREN
RESRLDIENRESN TN, 7T KEPEE O
AFT7 VAL T, MilaEREOME, HERBLIW
curli R AMERMER 222 0 B REE ) 708 D3RI 5 12
EEAREERIU, NAFT 0V DT H 4 K] 1
esgD 2o 7B curli HEEER A1 (esgBAC)
(CHLEDTEVEALIR - CTHHZENHES L TNDE, =
FTIZVIREE, pH, #RED | B E DBREER 23S A
TV Z DB OV TSN QWD IO
HEIZOWTRIZEAEHESI TV, 2T, B
PR EEOFEBLT (sea) TN AZ T 4V B
AT RAE T ROV TR LT, £ DR, 5% NaCl
WIRIIRIBELIZ AT RV KR, VL ERTBIOKRG
HIZBWCHEEEG T BLUOA 47 L A BE#EE ST
DFHNAEITHAD LT (Fig. 3), ZRHOFRERLD, 5%
NaCl IRIE, BPEEOBREBE FBIUONAF 7 1L
LBEEAR T O FBA IS LI ANEL TEHTEAVR
BT,

5. % DFEE

AAFFETIE, NaCl RN B E OB ~OfF 5 -
BAZHETHZEEZTLNIIL, ZDOAT=ALELT,
BHTICEEND ECM 2237 ~DF 3515540
FHWEHZ 2 BTz, SHIT, BR~OBEHFEEOF 4 -
BANCRIL T A F T4V LD B G- L TV A ATRE
PEDSRIESHL, 5% NaCl RN B BHE/ S AA 7 /0L
BB T OB PG T 2Z L6 LT, LasL,
NaClIFRIZED B HE O & R ADOIHIEHR &R
PEDOIHLDBEFRIZOWTIIALNT /2> TR, 22
T, A1%I1E, NaCl ZHOHIRICLA BT HEEOME RA
ZINHT DEREE TICI1T 58 B B O AR - D %
BUZOWTHLZL TNETENEE X TS, F2, 1
FICRBRL 7= FEER OB MR E S CORFFERH D%
B JFLMER F D FE RIS W TCIE, RFFA O BB bF
FEETHY, ZTNHDZEIT DN TESITEEMIZHE A~
A T KON R0 B AR A L T ETZL
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Summary

In our previous study, alkaline electrolyzed water (AIEW; pH 11.5) and strong acidic electrolyzed water
(StAEW; pH 2.5) treatment on fresh chicken breasts significantly reduced the inoculated pathogens as compared
with untreated controls. The pH value of the waste fluid becomes neutral (approximately pH 7.0) by
continuously-mixing AIEW and StAEW, consequently, waste solutions produces NaCl. Therefore we expected
that salts had inhibitory effect on bacterial adhesion to meat surfaces. First, elucidating the factors influencing the
invasion of food poisoning bacteria to the meat inside by and antimicrobial effect of various salts (NaCl, KClI,
CaCl, and MgCl,) on fresh meat were evaluated in this study. When the skin side of meat samples dipped with
5 % NaCl solution were inoculated with 0.1 mL of Salmonella Enteritidis (at a level of 4~5 log CFU/skin) and
stored for 24 h at 4 °C, bacteria invaded 1 cm in depth from the inoculated side of meat samples. Next, the effect
of NaCl solutions (0, 1, 5 and 10%) on attachment of Staphylococcus aureus, S. Enteritidis, and Escherichia coli to
dominant extracellular matrix (ECM) proteins: collagen I, collagen IV, fibronectin and laminin were assessed.
Each strain showed significant attachment to any ECM proteins. However, NaCl solutions inhibited attachment
of each bacterial strain to ECM protein in a concentration-dependent manner. We also investigated the
expression of staphylococcal enterotoxin A (sea) and biofilm master regulator genes (icaD and csgD) after
treatment with 5 % NaCl solution using real-time RT-PCR. Five present NaCl solution significantly inhibited the
gene transcription of sea and icaD in S. aureus and csgD in S. Enteritidis, and E. coli. These results will assist to
develop the novel control method using salts to prevent contamination of meat surfaces, for improving food safety

and quality.
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