Bhpk#& s 1047

P BT DI T R R R B i A E 7 U A B 3B A58

SR 2

FRRSRE T 7 W ZEHT

B FE BRSEICE, E<OD R E AW RS ORGE FIENFIEL, Zud i R EASFIREE B2 L TH
AIABDY, )\ AL OZ BEFRIITFERE (OLEB) | EREN T, WERRIIAMESCERAZ IR TICLIZL 0T 1
FEDORIF LR ST2b D THD, HFEDOF TR NRDOHDDNABIEHETHY, HERIRDK) 80% % 6D, D
AT, BRSO BB HIRIE Sy OB N TR/ TUVD, 2007 4EICBEH 9 BRI O ILFPHIC 725 KB 5 2%
ET VAR FENREAE L, TOFRRE I D OA I EThoTz, IBRE 7 VAT i P T, 2D
IR IR PEEAR I VG Y ST AR F T TIMBIS A+ DR A B RHZ LI LV B RHLF &3, MEWEAINE (TDH)
FL U TDH B 7 (TRH) 2 RFFT 26 ODMREIEEK THY | EREH TIIGRE 7 VA 2ED 1% LT TLINME
FEL TR, AR TIE, A S OITFEOHEE R OEME S EX MBI AR 2MEEALMCL, P EEK
DIFEGEDFERMEZ DWW TR 22L& HRYE LT,

il U7 R A b T R AL A AL | S 9T FE 36 K OVKGHTE MR AT~ T, B TR SRR i D — R 4 L O R e
TUAORRITIE, FFEFERE IS LU R E 7 VA SRR EEE A E L 15 YR Z i~ SOITHER R~
R E T VA TR 72355 OHEIZ DUV TIlR T2,

AR IR OB RS 8 FE 11 fhDO 6| 7 ST IREEDS 3 135 6% DARME S/ OBLGL T, 4 SIS IRE 10%
VL D@ty O T oz, B KITEMEIT AR 72 O T 0.84 725 0.91 Aw, =i/ DL T 0.77 725 0.83
Aw THY, B ORENEE K DTEENEL B OREEE K SIEEMENZ &b T, Ry DA Wt =EL
P T IR, RN 9] 10° BT, RS9 A L S0 ITHIINL 48 FERIT4 121349 100 f5LL EIH L <
Too TNHORGITGRE T VA RRITHERIN T BRE T VAL Th, T ICHEEBIIMR TERRo7, it
Sy DI OBIELEEA BT, — BRI D ORI R TROWE R T TERY, 48 FEFZ O # kD
b MRS N2 D o7, ZNHDORIZIBRE 7T VAT YIRS T IR E 7 VA ZHHEL T, 7 <ITRfEhz
lpot=,

FRAEL 72 T AR D MR B S L2 B L C AR 25 O B CIR— R B 5 i < L SRR HGE LTR BB 72 L AT A B 1
MFHZEDR3 >TSSy OB Tl — B LT CHERF S ALz, 2L CTili G OB Tl ke 7 VA3 A fFE
F O CEZRVIRRE THERFSIL TR, IBRE 7 VA DIGYNAELTEL T WX T I T L% 2 b, Wik
BAIZIBWT, IR EZ AR T 2K TEMED @ <RI A DY | M B L OMGRE T VA DIHYDY AT D@ E£D,
— 05 IR AL T D LR TEMEITAEL 720 ME B L OWGRE 7 VA OIEYO VAT K T35, K5 O A&
s IET D56 IR E DR T K EEOEINCEE T 5 M ERHHEE 2 b,

1. AREM FREE B2 LT H AR DY, MRl 4z RIFFRIC
TRENI, G<ASRIZAWERBORETER  1F, B (OLR) JLXliTh e, ZOERIIE TR
BRIN, A ZITWEPNTEI, LT, HRPEDDS OIS 3 I LI TND,

-179 -



OFEE: (B 1%, BREA BT ICLIZb 0T, i# T
DEJR

QFEE (F) 1, KR E OB EFE T IZLIZH D
T, BRI REH O R

QW (F) 1%, ST ESCERAZRE ZHRE T ICLIZb D
T, HEEDRIR

B, b NRDOBHDIEEIT, 2RO 80% %5
OEANEFETHDH, Flo, AHFEITHRD NRDOBHHKE
B THY, BNFICBITER— ATV OFERIEE
BCHEALIHD D, HBEDOKERMONRFELNZ DA
T AR SR T O RE Th DO E A G DE T
AT ITRES DI S O RE . THE | k(b
L BRI ENZ DN T, BDETEHOBEDSIC
L OL T REEERH AR M ACHE RN Z LD
NEURTHD, F72, 2007 FEIZBIH 9 HRTHEE LK 620
N&HUTeA DR LD KRR e 7 VA B R s
FAELLEIENOL, BAE O AL O 222 12>
WL ERIZELZED TWD, I, FEicSFiZn T
WHENEDO DL RN %5 2592 T, BHEre s
ARIE BRI IE D W R L O SO BB E OB A
Fn DBV NCE B LWV ST E RO R B2l b7
S TWND,

A TGN MBVLBES U TR WA DRERE D A
T %AE ST, A ONRRA LT, B, LEITECTED
fOFAREL R EE I ZHZEZEVIEY HENDFRAE D
(R SORBEN R RSO —2THD 2, HFbz
kAN CE I BLE 7 R CIE, A > TRl O HgiE A
MADHZET, MO RWIRAFDR AREL D, AR, A
T FREOREA# AL CERSh D ETho
7o RO RIEE M O ENS | BRI OEH &2
LTaBSE 2 A7 DA TP NKRE LD TOD, Infii7e
B DA T E L, REE REICHEAL, BRERE

IR AT DORFIEIZE Fh o B LR OB I2dY,

B S a R ST DKPEN L& ThDH, 10% LA LDy
PR EE T IR R B E OB T B, SHIC
FIRRENTRELRD ), LILEE, T TAKDOHS
AL, RIE XA T DA B FETHY, 5% Btk D
BB EDOLDNZ\N, ZOADH T, HE SRR,
024703 BL RFERE I Z T AL TS, K
AT EORINE RS- A B, ZOEHE A7 DA

HEFETHY VYL IR E 7 VA OHEFEIC# L Tz
EEZLND,

BRE 7 VARG AE X, R E 7 U4 (Vibrio
parahaemolyticus) DI M AR TG Y S T= T JE A
A FTNIIMBAARA 7R RE TR ARDZEICEVAEL LR
FTHY, ZOFRIERIL FHRAE THDHY, FAUNET.
SRR W FEER Y B E B R OIER S ST
Wh, BIETIL, BAZE LT U7 ik, bk, a—nmy
X, FK, T 7Y LA R T O RRYSE DI AN R ES
AUTHY, MBI CH B EYYE CTh D, ZDREYE
VL SRR O BRSO BT s Tl — AR R TR HE
BCITHIRIRDO SOV EHIZZFEL TS Y,
RETVAT, WHEEO RO 7T MEMEORIE THY
1950 4EIZRPIROD SREFHUE CRA LI T AR P H1E
EIELL T, B ETR RSN e W R R RO —
D ThHDH, ZORMBEIT, A A D <, i 4o
TCIE, 10 LIRS CHGET 5, -2 D4AEFIC
T PBVETHD, ZOABIIL, EBITE DDV
RZENDL, MEARBIOVRAKIE CHD, IEEIT, K
23 15°CLL ETIERFIT/R D720 T ETIE 1ZEALE
DG TEGIIyES, S0 hEREMESL T,
FRCERB A LEN DD, BUEETIZ, Z<D HARABF
ZEHI L0, HRAEEL Teh~DJFIEM:, BT
ABERPAT, 1996 4ET VT b E- T HTRERIC LA 1
FEIRFAT/RE | WRIAEFH | EWFH, AR
W FERES AL TEIZ, BUE, RE 7 VA ERGYET, &
dh FRCKEER SR Lo i AN K0 5 B9 WHO
X FAO IZEVEEGRARD B, AR CoMNMFEB IO
IKERSDIGRE 7 VA OJRFNEFERIC L D5 Y5 %
DIZ THEHETHLHEERIN TS, ZOME N RT3
Ol EEIT 2O DR RE &L T, RV
(thermostable direct hemolysin, TDH) & TDH FE{EL .75
(TDH-related hemolysin, TRH) 23/ REALTUND, FFIZ, &
DFEDIMIEFEREGH EC A BLR VDR TG P
AP RFEL T, TDH AERAICHER Sh, B EE
FPDORGRE T VA TRYE O EZMrB L OV R M5
YREICBIDBRE 7 VA DOKREIZEB T, ZRHOH
JFPEE R T L BmREAENRESNL TS, ZLT, 2
NOOIRFMBIR T2 R FF T DE KD B2 7 VA K
YUt % 5| S 2R PEERE CHY | BREEH C o R
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BERRO AL, IBRE T VA RIROD T 1% LIT
T, BREKB DI M E R E D BET D2 L1
THREETHY . FOSBECIL. mEREIRE LB LT 5,

2. IRAE
2.1 BREJTVABEKRBLUEERZE
FERIALL - GRE 7 VA R IL, RBREICRFL T
HDHEEDILIRIFMEFEE (tdh BA&TME, oh B5T
Both) 2 LTz, B e 7 UA DORE2& X, L-broth &M
T, 37°CTHI 18 IRfffIRFE L MBS U T LB ZEREGHE
FBLO 1% NaCl IIEEYEFE RIS EICBAAL, B 1
ml H7VDOEEEan=— 7 U NMEIZEDRD T,
2. 2 MEEEREEFERE T YA ERS AL
— B E BB KOG RE T VA E B EHE T D701
W FEREE T, LB FEREG M, A= AHESE R (H K
RUERRRASEE) | 1% NaCl NIEHEFE RS H, TCBS 2K
BeHb (i) . CHROMagar Vibrio (CHROMagar 35X
OPIHAET) A U7, — WG B A T 272012 1R
WIERBEHAEHLIZ2 IR T VAL, ZDAFIC
WOy H LT D012, 1% O NaCl ZINz I-AERER R
e AR T, — B SO I id, AR YEFE R B

BEO 1% NaCl INEAEFEREL AL, BRke 7 VA
EEDOREIL, ZDORIREERHLTH D TCBS ZEKE;
1331 0Y CHROMagar Vibrio Zf# L7z, &2 THFEKRE:
Hx, 37°CTA > FaX—hLTZ,
2. 3 BREBARDIEDREELKSFHEDBIE

FER LSRR G, EREE L DA—R—~v—rry
NCAFL7z (Table 1), SEE SO IEEIL, TR
FEMERT (C-121, IS5 ERT) 2 AW CTHIEL | K5TE
PEIZOUWTIE, KRTEMERT (Pawkit, 74 %7 A) & AW T
HEL7- (Table 2),
2. 4 —BRHERBLUBRETIFESAEDHD

YT IVNIERE

L& R OB R T U L D5 YA~ %
72002, B 7D 10 g (2 90 ml DR A B K%
HAWTIREL, 2 0RERE B AR, 2L TAHIR
RS TR R G FICBEREL , 37°CTA v FaX—hLC,
ABLZFEEEZan=—T7 T, EEE RO, W
B ~OGRE 7 VA OHIIEFRICEAL T, lBRE 7Y
F OIFFIEFEEE L-broth T—Wibsa8 L, — B4 1
ml 729 10" DEEI /2D INAIRUIZ 4, £ 1 ml 3%
&% 100 g O R IR OB Ysd 7, 2nbo

Table 1. i FL7-HE &5

[SLEES E3 o R4 WiEE &RFTEH

A FHBEE £, BIE, LM, REGAKY BOEEE. M. BARE. MARB X, A BIKSRY. BETF. SR (F/B A
%) ER.VILE vh RS NTUhER, BIELEFI(E4SC)

B LWNMEFE VDN EE) L UDINEFRE . BIR. SEBEERRRN . BONE. AR MUK . VILE wi, SAGREH (7 2/B8 %) . pHEREEH, B
B SRR, BEN (I8, hOF /(1)

¢ oY oY 1. HEIFA c

D LINMEFE WA CleigsEsd) | SERR AR B BOHE. TmABIK M RY. VILE v, SRRRRH (7 R/BRSE) | JBRE, A S R A

E FHBEE FH, BIR. AL BRI, BREEF. 0N, EARE, MARB R, A BRSO, BETF. R (F3/B A
%) B VILE v RS HEE N\ TUARR. BIEHIEFI(ESS2C)

F MNOEEE ADE, BIR. FEEERAURE . T R NE RAERE BERE. BONE. 2N, LA BRI B REF S, TEAA. SRRk A
(FR/B%) B EHE. IR SvIVER YO

G f=CiEE = BHE BIR. ERE, 73/BR, BREEE. KM (CHII0)  ABIMKS#EY. VILE YL, Bk (F/B: A
%) B BN ISR, TR R R FEY

H f=2hsy =2, EDSU, HEGAY, KEa, BIE, TX AN BUERE. 73/ BR. RE. BETF. ABMKS B VL A
Evbh B, ARE (7/E%) . 0 BnenE. B8

| LAMESE WACEEEM) RV OFS O, FEEERRE . BIE, BhHE. LN, A BIKDEY. B8, BETF, VILEYE, A

(ARFERKR) SR (7/B%). ER. BUH . B A TUHER IBRR, fL/\0—X KEFH| (EHENa)

J SIZHAED L L) 185, ER, B, B8 BOF . FABMKS R, VILE VR, SRH (FI/BE) 8 (F A
YUAUAL)  EEM(ERIS. BESS) . EH

K LWNMEE Wi BIE. YA SEEERVRH . SAREH(7S/B%) . JUE0—L VILEYE B, Bk (HE)  REH (R4 D

VB2 BB IERI(ESSVE)
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Table 2. - TEGE A S OHE /3 I 8 LK 35

[EEE & BHIRE (%) KOFEME(Aw)
A FCHER 10.4 0.79
B LWAMEE 5.4 0.88
c Zohit= 37 0.91
D LWhMEE 35 0.89
E FCHER 10.4 0.81
F WOEEE 10.8 0.83
J f-CiE3E 5.7 0.88
H fohEU 3.9 0.91
| LWhMEE 46 0.88

(BAKFERK)
J Pl Y 2 0] 5.6 0.84
K LWhMEE 18.3 0.77

VTN EERTRELIZEGEL T 25°C T, 0 K, 6 I
M, 12 B, 24 BER, 48 BEEA L o X—hRL 7z, FEGH]
TEDT- DY T VAT, FRD I FE L=,

3. RBEREEBE
3.1 MRGADEBRER

W= R D BREE CAF AT RETE o T B S 2D
T, ZNHDIFEM L H 57 IR 0K o 12 G~ T
(Table 1, Table 2), ZHHDHEFEOFTHEASNTND
BT, VW, 722, FSAL OB, REZOWREN

AENTELDFAFER DY, FI DSOS NELESH,

—EIZIEEL TWDIED DD ST, ENLDHFTY, A
IHCEEIROANRDBHY, &2 TO~— v N THADITHIE
MWTET IFEA L DOREMICIHEL T, FARE R L OV
FARELDME STV e, AU T, 72 A BINK Sy
it SN TRY, bR A 2 X0 —/8
BRFHLIZH DI TND L) ThoTe, BRBHLOA
F ., ESCAEE OB R, 22, 22
S, ATHARFRAT O =FZ O IH7e 85X, ITF
BIREN THEMEENTEXI-b D THHEE 2D, ZHHD

LI ITIE, S Z < OFEO MBI BN Z HILTND
AT, BEOITFEDORDEAEMEZBFL T, &
ESFRWATERE LIS R TIERWESI D E bR

%o Flo, TNHORMIT FEEEPEDNTNDZEN
bind, ZOHAEOFEENE, BEORFEESND I,
HELOROT 72 bWV ST HI TSN TWDDT
1T72NTEAIMEE 2 BT,

BOXEOR AL ORI O 55D
&L FEEETAREL, T2 A BIKS finCmaveh L, TR 1z
B2 HRT, FECaFET, B4 ICRETHHMT,
BB IEANZ, TORAFIICBT 2 HBYT, BRI HERIL.
M B2 B CERSN TV,

3.2 BEBERDENEELKDESE

A [alfE F U 7= TS O 45 FRO MR A b DY R FE L
DNT, ESABEBE LMD BB ORI T, B
JEIR 3 05 6% DR X AT D= Tholz, —FH., £
SAHDWEEE 2 B LU DB O 1 5, EbICH
FEDS 10% A2 DR THY | @i DX AT OWFT,
fEfER BRI RIES T Wb E b, A E
WZOWTIE, | @ Z AT DA DT, 2O
AWBEEIRIE D H AT DLD Th o7, ITET, HEH
NIV ST DRE % RO DA 3D DT | JEFH TR
FBENTWAA I FEDIZEAL 1T, RISy DFAT DY
DTD, AR T HIEB TORETZREIZL, 1 mEx kR
UIZEAE DB T, BBA AT DY a—/r—ATHRES
NNV, 1 S, SIS DOXAT DA DT, 2k
JESATCIBE OM T, HIRTHRESN TV, ZEho
DT INFEHEN TWDIRE T 1EE B THDHE,
HPIRIEDS 10% LA L@ 02 A7 12 @3 Hdh 4
W, TES O, @RS RA RS TR Lo ThY,
SIIREEDS 5% Hite DRI 53 D2 A7 1@ 3 i3 T,
M (10°CLAT) 1 &72 5Tz, KEER SN T3,
BUERE, IR 10% 2L C RIFHIEOFLHE
RN QB EE 2B,

K FEHIZONT

HOTIREEDS 5% Btk DRI/ DY A 2OV,
JESH TR S DT 5283 CETz (Table 1), &
NEDKFTEMEE, 0.84 Aw 705 0.91 Aw THY, A
FER10% LA B0 @i oy O ek £ i B~ Ty M ) 3
FHivIz (Table 2), —J7, HEAPIREEDS 10% &2 % D
53 AT DR AL, AKPIEMEDN, 0.77 Aw 725 0.83
Aw Tholz, ZNHDZENS, NS D L&
IIFET 2 HBADE G KRERD KPTEEME T2
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LB Z v AR 5y D MR TR TEED &L R

HL oy DR i IR TE MRS I 2 bbb no 2 &

D3, — AN RSSO DB O YR S IR EE LK oriE T

R VINSL Y SISy N Aoyl

3.3 EENDEREBRICET2—RBEESIUEX
EJUA

IH oy O T LT, A D (RYEIREIE 5.4%.
KITEMENE 0.88 Aw) E7-ZHi 3 (AR T 5.7%. K5y
TEPEIT 0.88 AW) IZDWT, IBRE T UAIC L DIEY &
i O — I A AT T, Fo, R ENOY T
[ZBER D E TR E 7 VA E R 7= 55 A DR OR%
W RGARE 7 VA D Bl A T 7=,

FEE Y R RS M1 35 IO 1% NaCl o0 RS HE 7 K 5 i % )
WTC, RIS A TR T2 A AT, 0 FEfE
TI0*FEEDF T, 25 CTORERIM T HEEBITH
BITHEINL, 48 FEREIFTIX 10205 10" OFEHCTh-7=
(Fig. 1 A & B), [AERIC, 72285 ETld 0 BRI T 104 F2 %
DOEET, 12 BESOWETIHZUTELbIT2L, 24
IFH, 48 REMERF R T 2L EHICEEITIEML | 48
R ClE, 107 EOE R ETHINL7Z (Fig.2 AL B), £

REEX M

>

1E+09
1E+08
1E+07
1E+06
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

Wl 5 E 7 U3k

O st 7 uA7mm

BE# (CFU/mI)

SCCTTTTTTd

0 6 12 24 48
A U Far— MR

(03 CHROMagar Vibrio

1E+09
1E+08
1E+07
1E+06
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

W 555 J U
O e 7 uAEm

BEH (CFU/mI)

0 6 12 24 48
A 2 FarR—MERE

HHOY T BT, FEIL T A AbNT, £
LC, 0 IRFfE & 48 IefiZ- Hei L€, — MM BE 20T 100 %
PLElzHnL <z,

W TN DGR T VL BIE G E R T L2 A,
WOV T NT, GRE T VAL DI Y IEGR T &
7>>72 (Fig. 1 C £ D, Fig. 2 C £ D), SHIZ, IHRE T VA
BRI A OEEOEINER I A, il
L, 0 BERCIE, SERLI- R E 7 AR5l
DNTETD, 6 KRR IZIE, EBOLDH 7L Th | IHRkE
TUAERRH T 52N TERLApo7= (Fig. 1 C& D, Fig. 2
C & D), ZOIH7%5M F Tk, RIZIBRE 7 VA D5 Y
L7zEL T, B 7 VR CIGRE 7 VA IIIEGE 5
TEMTEPIT, FERL TLEIEEB 2 DL, S RE L
DOEEZEETHE, IBRE T VAITEHEIEOME THY
1 7275 8% DIEITIREEDGAE T T, VEIH T D2 L0560
HIVTND, [T 7 UL, MR EE DA AT 5.4%,
22T 5.8% TholzltaEXLLE, IBRETVAD
HIHIZFIRE Ch D, LINUIGRE 7 VAP CE o
T=DIE, ZNHDOKITEWEDEN T2 72 8E 2 Hib,
— XA — B 3K STEMEDS 0.90 Aw DL CHESE

B FAERX M (MN1%NaCl)

1E+09
1E+08
1E+07
1E+06
1E+05
1E+04
1E+03
1E+02
1E+01

1E+00
0 6 12 24 48

A 2 ¥ a_R— R

Bl 5 %c 0 A
O Bt 7 uAEm

BE# (CFU/mI)

D TCBSEXIEH

1E+09
1E+08
1E+07
1E+06
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

W 55 T UAsERm
it 7 uAEm

B (CFU/mI)

0 6 12 24 48
A 2 Fa~— e

Figure 1. 774 (IKH253) (210 D —illm B L O e 7 VA4
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A REREX L
1.E+09 € If [l a5 26 0 oA3Es%m
1.E+08 b s

~ {Es07 O sae o utmEm —

§ 1.E+06 i

& 1.E+05

= 1E+04 [

® 1.6+03 i
1.E+02 |
1.E+01
1.E+00 v

0 6 12 24 48
A 2 F 1 R—

(o4 CHROMagar Vibrio
1.E+09 W 5% D UASERT
}:gg O s 7 UAiEm

g 1.E+06

& 1LE+05

5 1Ev04 d

o 1.E+03 ]
1.E+02 ]
1.£+01 ]

1.6400 =
0 6 12 24 48

A2 Fa~R— R

B T 32 R HE b (01%NaCl)

1E+09 (T B 50 5 gt

B8] M s 5 umm
1.E+07

1.E+06
1.E+05
1.E+04
1.E+03
1.E+02
1.E+01
1.E+00

BE# (CFU/mI)

0 6 12 24 48
A U FaA— R

D TCBSEX g

1.E+09
1.E+08
’_g 1.E+07
~= +
2 oo
21
& 1.E+04
@ 1.E+03
1.E+02
1.E+01
1.E+00

| =l 3
a7 utHEm

NANANN

0 6 12 24 48
A2 Fa~— R

Figure 2. 7 M (IR 50) ICB T2 —ME B LUK E 7 VA

AIRE T, ZLOBPHERKEDY G 0.94 Aw ML L TE

DOEFENAIHRIZ 2D LWV b LTS, A EIO M7 L

VIR B TR D o Ty | AR TEMEIHR< I 2 Hiv T

TeDT, BRETVADBHIET HIENTE Dol

BV,

3.4 BENDEBERICET5—RERHSLUE
KETUA

BRSO A S E LT, A TR 18.3%.

AROEVENX 0.77 Aw) ED D30T (HE A0 IR FE 1 10.8%.,
KOTEMEIR 0.83 Aw) L LTz, ZOAEEIL, T
NRDHHIEIE 7y DA B TIH e HERBOLOEH
H72 L CRLE SN COAIR M RIE D B WA I TH
Do

By DA TR O — BRI 1AL R T 5

ZLENTEID T (Fig. 4 A & B), £, O BEE TIL,

— RS 10° FEEE L BFRIARRL CTH  IRIE—E
Tdh-o7-(Fig. 3 A & B), ZOADHFEIL, HHEREM
18% LA L THReD TRREED BIEA 5 A TWD, ZDT=8 .
BEOWAEMOATTFZME FITITEL T oTc & 2

BND, — . OB T, Z O T LA d e B
TIEHDTNED 10% BETHD, ZOFKMH T T, D
FEEEDUHEIED DN EAF FTRE ChhoT2bBE X HiLD,
M TN DIGRE T VNI BTG Y E T T2 A,
W5 DY 7N THERE 7 VA DG a R T 52 LI
T&72)>o7= (Fig. 3C LD, Fig. 4 CED), ZL T, Bkt
TVARER LI 6 O WO AT ~T2L A, Wi
vkt 0 REETCIE, #EREL B RE T VAR TS
ZEMMTEZN, 6 KL, W7 TRk e 7Y
Faft T 52 M T&e</>7 (Fig. 3 C £ D, Fig. 4 C
& D), ZOXH7REM T T, IBRE T VA OIEGN T
STELTh, IFRE T VA IR T HZ N TE T, I

70 WA R NRY/Y oY RV
3.5 BREMDIEDRELKIFEOEREMEAIC
52558

—RENC AT T DENTELH RS O R O
IIRELIKPTEMEDBIRE A THLHE, TR DZLIL,
ISy DB DML, ZUSITEE T, T EFoRIT
SHLTWVDDS, RE L, MRS D72 ST, —
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E# (CFU/mI)

BE# (CFU/mI)

E# (CFU/mI)

E# (CFU/mI)

RAERR

.E+09
E+08
E+07

W 5526 T UA e
O s #E 7 UARm

E+06
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E+02
E+01
.E+00

0 6 12

24

48

A ¥ F a2 ~R— 5
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.E+09

.E+08

.E+07

W 55456 7 UAsessm
E e 7 urEm

.E+06

.E+05

.E+04
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.E+01

.E+00

Figure 3. 7> D3iEE (mi7) [ZB1 50— E B L OBRE 7 UA

1.E+09 (]
1.E+08 K]
1.E+07 ¢

0 6 12 24

48

A 2 FaR—pEE

RERR M

B 545 7 uAsERm

O mxE JuAmm

1.E+06

1.E+05

1.E+04
1.E+03 K]
1.E+02 [
1.E+01

N

1.E+00

0 6 12 24

48

A ¥ Fa~—hE5E
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W 5548 7 UAERm
O st 7 UAmm
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Figure 4. A 1 (

0 6 12 24

48

A 2 Fa~—hE5E
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Study on Vibrio parahaemolyticus, Halophilic Food-Poisoning Bacterium, in
Salted Food

Yoshitsugu Nakaguchi

Center for Southeast Asian Studies, Kyoto University

Summary

In Japan, there was salted food called “hishio” for a long time ago. The salted food came from China
through Korea in old days. There were three types of the salted food. The salted food called “shishi-bishio”
was made by meat and seafood. This type of the salted food is the origin of “shiokara”. The most popular
“shiokara” is salted cuttlefish in Japan. It occupies approximately 80 % of “shiokara”. Many Japanese
consumers like low salinity rather than high salinity for the salted food now. The large food-poisoning outbreak
by Vibrio parahaemolyticus occurred in eastern area of Japan on 2007. The cause of this food-poisoning
outbreak was low-salted cuttlefish produced by seafood processing company in Tohoku area.  Vibrio
parahaemolytucus infection is caused by consumption of raw or partially cooked seafood. The major virulent
factors of V. parahaemolyticus are thermostable direct hemolysin (TDH) and TDH-related hemolysin (TRH).
The virulent strain of V. parahaemolyticus has one or both virulent genes. The population of the virulent strain of
V. parahaemolyticus is less than 1 % of total V. parahaemolyticus in environmental condition. The purpose of
this study is to clarify contamination and growth of bacteria and V. parahaemolyticus in the salted foods.

The 11 products of 8 kinds for tested salted foods were collected from supermarket near laboratory. The salt
concentration and water activity of these salted foods were evaluated. The 7 products is low salinity (3 to 6 %)
and 4 products is high salinity (over 10 %). The water activity (Aw) for products of low salinity and high salinity
was 0.84 to 0.91 Aw and 0.77 to 0.83 Aw, respectively. The products of low salinity are high water activity and
these of high salinity are low water activity. The numbers of bacteria in the salted foods of low salinity increased
than 100 times after 48 hours at 25°C. The contamination of V. parahaemolyticus for all products of the salted
food collected from the market was not detected. V. parahaemolyticus could not be recovered in the all salted
foods after 6 hours of inoculation of V. parahaemolyticus.

The salted foods of low salinity that are purchased in supermarket have high level of water activity. The
increase of bacteria in them happens drastically. Bacteria in the salted food of high salinity were constant.
There was no contamination of V. parahaemolyticus in the all salted food of this study. V. parahaemolyticus
cannot survive in them. The manufactures for seafood processing have to pay attention to low salinity and high

water activity in the salted food.
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