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Bacteriological observation of fishing port for hygiene control

JUN YOKOYAMA, 22 HISAE KASAI3* SATOMI MORI,?
HiroSHI HAYASHI* AND MAMORU YOSHIMIZU?3

Planning Division, Fisheries Infrastructure Department, Fisheries Agency, Chiyoda, Tokyo 100-8907, 2Gradu-
ate  School of Fisheries Sciences, Hokkaido  University, Hakodate, —Hokkaido 041 — 8611,
3Faculty of Fisheries Sciences, Hokkaido University, Hakodate, Hokkaido 041-8611, *The Japanese Institute of
Technology on Fishing Ports, Grounds and Communities, Chiyoda, Tokyo 101-0047 Japan

To control the hygienic conditions of fishery products from catching to landing and processing, both qualita-
tive and quantitative bacterial observations at fishing ports must be considered. Four fishing ports, Shibetsu and
Rausu in Hokkaido, Yui in Shizuoka prefecture, and Hakata in Fukuoka prefecture, were selected and the distri-
bution of coliform bacteria and human pathogenic vibrio species were studied at these sites. Coliforms and
Escherichia coli were observed from all four fishing ports, while Vibrio parahaemolyticus was observed from Yui
and Hakata fishing ports. The number of V. parahaemolyticus in the surface seawater varied seasonally from <1.8
to 240 MPN/100 mL. E. poli and human pathogenic vibrio species were not observed from electrolyzed, chlorine
disinfected or deep seawater used at these four fishing ports for hygiene control. The disinfected seawater or deep
seawater for hygiene control was effective for washing off the bacteria from floors and equipment at the fishing

markets.
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Fig. 1 Location of sampling stations at four fishing ports.
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B8 kO ICHEEN A, ISR, BOAV OIS
WOEEEBKZ ERERRE N 0— MRKkE, BX
UCRYE VA BWTERL 72, BRIk L TERER 5
NBHOINTARLE Y 2 —, #ERKERMTZEN L LU
R MK ERFREFETSOEREIECE HICR
BRIcftL 7=, KR (TEMP), pH, BHFE®mFZ=E (DO),
ES5EE (SAL) 12\ Tid UR-21 (HORIBA) % H
WTHIEL7z. SSIEH 5 AABEEE (GF/B, What-
man), £%ZXE (T-N) 34 F IV LAELE, LFEH
MEERE (COD) F7 VA VBV T VEEAY Y
LEIC X BBIERTT - 726

SEBOAFE EARFREE Y REICERR L 72506
0.1mL #%E L T, 25°C T5 HEIFSMICEEEL, H
Boo-——¥»0EK1lmL b0 O4BEFEZHEIEL
Too Eio, EEEERFRIEM (RPHLF) T37TC, 24
R SEIC ISR L 7o B A OABERDAIE L 72, EHE
ETL A LEF TV ABEERKICOWVWTIE, 10mL %
0.45 ym 7 4 )% — HA (E£ 47 mm, Millipore) TH
WL, 74V F—EERKFREEHIC R D ) TREEL,
HE am = —Hh SRRICEH L.
NBEBEEIZIVNLEAD LB R (RBHEE) T
37°C, A8 Wrf Rz %, MPN (54E) I & 100

mL FORMER & L TEH Lc, BRI W Tidy
IUNLEAD ECHE (RFHEE) TEERMBICT4.5
°C, 24 B§EIEEE L, MPN BEIC L) KIBEREHH L7

Vibrio parahaemolyticus 1%, 0.45um 7 ¢ )V % —HA
THB 10mL B 5\ i 10 FFHFRL 2508 10mL = A
BL, 74 VER—m7OET7TH—E T ERL
) TR0 A, 37°C T—BREEE L /o, RKRICRET
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) T37°C, 24 B EL, ThXfh—BHeFZ2/H
ETH—V TV I EHKE, 37°C, 24 KRR L
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direct PCRIC #t L, BB M % V. parahaemolyticus & L
7-o BBHERIRIC T V. parahaemolyticus LMG2850 #k %
#R L 7
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W " AW CAEERZHIE L 72 RIBITIIBUK DR
DK EHAL, BERERDOI, &k, BHEEETE
EROMBBS SHEERAS RS, ERAESLUES
BECTIEFEABRIC—EX V7 ICFESh sl &
»o, ERREZRT D7,

REEKE S OEEREKIC L 2HEAREDRIIER
B LR 4BEMHZROTHICBVWTHSRAEDORMS
FUMBOKY, BHEER XU HLEE CIT L
ZRERBIU T +—7 U7 bOXAVIEEEKD B\
T EEER KA 15 BREATHL, KTH10cm BAOE
B -BEFORE X VAR —IVKERD {10, HEKRm
D100 cm? ZWEFE TS WY, TOMELZEED
RIEKICEL, b 5HEBRE, BEbICEKERERz M
WTAEREBEBIE L 7,

& ES

KE RERDOKE% Table 1 IZRL 7z, KIEIZFEH
Wk K OEEEE T 14.5C 26 17.9°C O#FH, H

HErEcl 22.0C 226 28.5°C, E4 T 21.5°C »»
5 27.9°C OFEHA CHEHIE S N7z, DO FEDI CE L %
HEAHIE EIE L R AEEIICH D, 9.9mg/L 545
mg/L O#FFCHEE I/, T-NZHBOTELS, BHAT
FE chERNPALN, SSE LU COD b EEHH
w, EEEER XU HREEE CIIEARBEE TE K5
EEABEIN/, 7= pH (L 7.8~8.5 DHifH, SAL
I+ 2.5~4.0% D& THE S N7,

AEH RENEKOERBIT RSz W7
BE, WFhoBEETL, #BK1ImLH72D 102~10°
CFU/mL %R L, HiKZZR SNk -7z, WKFR
B b BRI OME T L L 72586, #CFR
B A WS a0 102~103 fEEWEE R L 72,
BEO L BRI A NS LERTOF HE MEER R L7
(Table 2), EEEEDOEERBKOAFBITEL, 9
AT 1.5%x10° CFU/mL, 10 A #i T 1.9x 102 CFU/mL
f%oto

WENEKOXBEET, EEEEBICRT % 10 A#

Table 1 Water quality at four fishing ports

Fishing - Position TEMP g DO SAL SS T-N ‘COD
port (C) P (mg/L) %) (mg/L) (mg/L) (mg/L)
Rausu 1 Sep. '08 A 17.1 7.8 45 3.9 23 0.51 2.5
B 17.6 7.9 5.4 3.9 3.9 0.47 3.0

C 17.2 7.9 7.0 4.0 15 0.21 18

6 Oct. *08 A 16.1 8.0 9.9 3.6 %7 0.31 13

B 17.0 8.1 9.5 3.5 7.0 0.98 1.6

¢ 16.4 8.1 9.4 3.3 3.7 0.26 1.7

Shibetsu 1 Sep. '08 A 17.9 8.2 8.4 3.1 7.1 0.26 4.5
B 175 8.1 7.9 3.0 4.3 0.35 4.0

o 17.7 8.2 8.3 2.9 4.6 0.34 3.3

6 Oct. *08 A 15.3 8.0 8.9 3.6 5.1 0.46 1.9

B 15.3 8.0 9.2 3.6 4.1 0.51 1.8

C 15.2 8.1 8.7 3.6 3.9 0.19 1.7

D 145 8.1 9.1 3.1 NT* NT 13

E 15.7 8.1 8.8 3.6 NT NT 1.9

Yui 18 Aug. *08 A 28.5 8.1 4.9 3.3 10.0 0.72 2.1
B 27.3 8.1 5.5 3.2 5.8 0.60 2.2

C 27.0 8.2 6.4 3.2 7.5 0.65 2.3

28 Sep. "08 A 24.2 8.1 7.8 3.4 5.1 0.32 1.7

B 22.0 8.1 8.7 3.3 1.8 0.60 2.0

C 24.1 8.1 7.7 3.5 3.5 0.16 1.6

Hakata 25 Aug. 08 A 27.2 8.3 8.2 2.5 10.0 2.00 15
B 27.9 8.2 7.2 3.2 10.0 0.61 2.3

& 27.4 8.5 9.9 3.0 12.0 0.83 3.8

27 Oct. *08 A 21.0 7.9 5.8 3.4 1.8 1.30 1.8

B 21.2 7.9 5.9 3.4 2.6 0.77 1.8

g 20.5 7.9 7.3 3.3 3.0 0.89 2.2

*: Not tested.




EOMEFHIRE 65

Table 2 Viable bacterial counts, coliform counts, Escherichia coli counts and vibrio counts at sampling stations located at four fishing

ports
Fishing Diate Position Viable counts Viable counts . Coliform E. coli V. parahaemolyticus
port (SA*; CFU/mL) (SMA*; CFU/mL) (MPN/100mL) (MPN/100mL) (MPN/100 mL)
Rausu 1 Sep. 08 A 7.1x104 1.5x10! 68 <1.8 <3
B 9.0 x 104 5.0 x 100 330 68 <3
C 1.4x104 5.0x10° 330 20 <3
6 Oct. 08 A 5.5 %104 1.5x102 68 <18 <3
B 5.9x104 3.5x 10! 68 <18 <3
(6 1.2x10¢ 4.0x10! 78 <18 <3
Shibetsu 1 Sep. '08 A 1.1x104 2.5x102 490 45 <3
B 1.4x10* 4.5x10! 230 130 <3
C 8.9%x103 4.5%10! 270 110 <3
6 Oct. 08 A 3.0x104 3.0x10! 230 <18 <3
B 8.7 %104 2.4%103 1100 20 <3
C 4.7x103 <5.0%x100 78 <18 <3
D 2.3%104 5.7x102 490 45 <3
E 4.2x102 <5.0x10° 2 2 <3
Yui 18 Aug. '08 A 8.1x10° 8.3 %102 9200 220 15
B 2.8%103 7.0x10! 490 20 21
C 2.3x103 2.0x10? 220 20 9
28 Sep. '08 A 1.1x10* 3.0x102 1300 330 <3
B 1.3x103 2.8x102 1100 <18 <3
C 5.8 x102 5.0 x 100 78 <18 <3
Hakata 25 Aug. ’08 A 4.3x104 3.5x10! 490 68 43
B 1.8x 103 4.0x10! 460 130 29
C S 4.2x104 1.5% 10* 130 <1.8 240
27 Oct. 08 A 1.3x103 5.0 x 100 490 2 <3
B 4.7x103 1.5x10! 95 4.5 <3
(0 2.4x103 1.0x 10! 110 6.8 <3

*: For seawater agars (SA) and standard-methods agars (SMA) counts, incubation was done at 25°C for 5 days and 37°C for 1 day, respectively.

BBRNT, WENOBEENTEKD B b KSR 24 H X Table 3 Effect of electrolyzed seawater, ch}orine disin-

. R L o fected seawater and deep seawater on viable counts

N, EOOMENMOER &I L & - 72D %k from the surfaces of boots, floor, apron and forklift tire

@AT% e) f:o (’%V‘]ﬁiﬂiﬂl @fﬁﬁ)% HED - i:@c—c‘t EBH: Fishing Water for . Reduction rate (%)

kT, 9 AR 330 MPN/100 mL DfE# R L 720 K ot Wwashing ~ Materials ——————
BEEMIC OV ik, FHT5 L ABEROBE L% > <
10 f DR R L 7o88, ICh 2 (il 7\ E R R T e et 186
WE LB o 7o, V. parahaemolyticus EHZ, HEHFEE A N".f* 45:2
B LU L EEOHENEK S DO ABIE SNz, HEKE Tire NT 35.8
PRVEAMICE, 2TORRPOIBEINLLD Shibetsu Electrolyzed ~ Boots ~ >99.9  25.0
D, WKIED242°CUTICETF L2 EBORRICEK seawater Floor 75.6 65.0
VOB, ETORRTRERRALT L7, HEHRE Yui  EBlectrolyzed  Boots  67.8  86.9
T, KR T2TCREE L RFOEETICH - 7chit seawater Floor  <10.0 94.6
TP &l L T < 240 MPN/100 mL OfEA R L 7=, Apron  <10.0  <10.0
BKDBR N RS L ORBIERBERMNC L 2 REDR Tire 97.1 NT
BREEED 10 AHIC 31T 5 B 2E R L 0.10 mg/L Hakata  Chlorine disin-  Boots 91.4 56.1
THY, RERIL9.7% Th-7, HHEEI AT fertelssametsl Hloor §88  NT

3, BRhERIEEE 0.26 mg/L T& 0, 99.9% LA EDF *: Not tested.
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B RAR I NI, BLHEE8 Al LU 10 AioR
BHEREEL, TN ZNn0248 K0 0.20mg/L TH
D, EHIC99.9% L EDOEERHEIR S N,
REBKS S OBFRBKCLDHEREDR Lab
DOEMMK, REEFRBT NV Y LRINEKD 5\ i
FRB KT LRC 4 BHROMBIC B W TRIE % 1t
B LICBOUEY: « RER)R % Table 3 ITR L7, P
REDRIINBROABEBIC L > TRKELERRON
OO, KT TOWMET 0% BEDORERR
Boniz, THOKICOWTD, BEERELZKRE 90%
BEOBREDRNBEON/I, 7+—27 U7 DXL YT
b HILEE THEBEDRAE O N/, BEICH L i3k
BRTRDZENRD b - o,

1 £

WEIRROME#FIAL T, Er 8@t AT
SN TE/RIEDD D, EHRETN AT O OE
BT 5B EHRE . EE, EMfEsH 9 5 imil
M e B 150 D 55 101 EE (67.3%) AN
BEEEL T3, CDd, AEHKEDOHELZFOT
CARBECKGEBES TSN, 07 RPEMEOS D
WMEIN TS FLE, V. parahaemolyticus 12 k. 5 £
RESEML T/ L2ERIC, FRISFEICEELY
BE B RESEEAERTRANCERA Y 7 ) 25K EH E
EBMML 7,

AFAETIE, #HK HACCP FXD—& & L TREM
BFEIRESThN T AEEfECinz, JLEEE
DOFEFEAE, RINFEATER OB S JOAML
WO S EE L /o, BRI AR SIS %
WNTL BEJNOWOANFERES S5, 1 OH & KAl
BOZETHHRTHY, EETHERET SR 5
OR DN /BN D DBUKD L, WK EMRERIC X
DRELEINTWS, EHEEDS, BOCHIBEN
THEOFEHAICEOEETAHIRTH Y, Bk cHEE
T AHUKD O RIGEFESLKBES DI NS L5,
BETROKE30m (L DBEEBKZFEHRL T
5o HIEED, BEMNICETRERIIAHRAT AHLRD S
WRICHEZIRR L TR0, BECHEET AEKITER
PORAKOE, WKEMEBICLVBELEI AT
5o BLHWERD, PASMBMNICMIE L EZETIRZVLO
DOERICENIBHRAL TEY, WETHEATEKITE
AL LEUKD E, EREAIC L VBEAEIN TS,

ABFFREOFRER, FWEDOKET ARSI X 0
145C 5 285C EAEL B/, BHEBREED
BOMCEEBRTEL Z3ERAA LN, #iC T-N
FHEOTELSEATEIEL RAERNA SN, pHIZ
7.8~8.5, HHIEREL 2.5~4.0% OEIFECHIEX N,
FLT B LD KRELBVIEIRD N 57, HEAD

MK DERE DK FRE TII WS hofEd, ik
1mL %721 102~10°CFU OfEiZR~L, /g0 &k
B A D BRI S BEWEE R T X HIRE
Ronikiroic, KIGEFR XOKBEICOWTIE, L
i, EEOE, WI»OHRATARBEICOWTELT
RERS MICIRE S N b I h 5720, OO %
BRI K DI & RN ALE DI 5 & & THEPIA
DA% D LBREMNHTESLZ LARLTED,9 4H
DOFEFER T, WEPICHIPEERAT 58481
MEANCHTE Z < Z & CHEDIAMIC b HMEREDORA
MEDRBRO N7z, —H T, KBETBEHBRED
10 HHIZBRWT, WINOEERNEK» L LEHE Sh
7o WRICKIBEZHMLUEREEBET S &, £ETUT
R DOREE & & DITHA T 5,10 FE O TOREIE
BBIEE S RV EHREIND D, BKFTOXRBEO%EE)
ICOWTESERFHMICKRE T A BEL D5, REELY T
A&, V. parahaemolyticus 754G KR D & W EEHAIC, H
s L ESREO TN TORE» DRE I, L
L, ¥KEN242CLUTIETLZ 2 EBDORBR TR
BHRALUT &7 - 7o,

KIBE T FNOWED S bEHE I N, BB
V. parahaemolyticus > 3 EEI NT/-Z L ¥4, HBNE
IKOBERIC D7z > TIREIRPLELE 2 5, FAER
Banb, BREZFEERS0.2mg/L U Ednid—EameE
I3 BRERIT 99.9% L7z > TWiz2, 0.10mg/L
DHEITIE, EELRENRIIRINEDL 572, BiE
FRREOE- X —BIUFHERHE LI, BICKEL
TBEREEIC A L OBETHUNEND 5,

BEEKICRD A0 & L CGEABE THEAI N TW
LWHERBRKICOWTIE, 9 AOFAERR» OiE% %
WBKTHDHT EBRHERI N, 10 BHIDO X > 10 4&H
&> THKRBGEHPRHEINEEERDHT EHD,
RO %8S 570 8 OXNRBLETH S L E % 5,

o, WEOBEETEYE 2 2846, KBITBOTHI
oD RN TAETECOFESOBERELYE2 S
WERD B, SEOFEZERERL L, WFhoB#EEd
—BEBEROHEIC S W THNREE & 75> 28, 8%
WEL E REE» DEERABEDO S NVEETIE NS v
TDIAXICMET HHMEPRECHEDKREICHE
L, FJv 7 OEADIRNEEIC R THELOBRE D
mTEBEEZLND, T LBHRICHT BREICD
WTiE, (EEME - S X FESREET S L REEKIC X
LWMAKBEGEBELR L E 2 bhb, SEIOFHE TlREK®R
BETEICEIMNRER AV VB R ER L 7o — A3 L
TV, ERBEICHNEAMBEEOSAL, KE
DHFEPRKE L, RELBEKITREA T 5 MECREICA
ELHHEOBEDRIMETE RV, LALASEb,
B DR WIEFERB IS X S BEE R R AR Hjzis
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