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Study on the Bacteriological Observation and Hygiene Control at Fishing Ports

Jun YokoyAMA

Abstract

Generally, fishery products reach consumers through such a distribution channel, from fishing grounds to
fishing ports, local wholesale markets then processing plants via consumption markets and subsequently retail stores

and finally to consumers.

has not been sufficient, compared with that of the chain from processing plants to consumers.
clarifies the issues in current hygienic management at fishing ports.

The hygienic management in the process from fishing grounds to local wholesale markets

This paper firstly
Secondly, analyzes the factors that largely

affects the hygiene conditions for fishing products, such as water quality and sanitary conditions of working areas
at fishing ports through a case study. Finally, proposes a hygiene control scheme and a method to estimate the

hygienic level at fishing ports.
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Table 1-1 The list of fishery product collection/distribution hub ports (150 fishing ports)

Prefecture Fishing port Prefecture Fishing port Prefecture Fishing port
Hokkaido Chiraibetsu Miyagi Shiogama Wakayama Susami
Senhoushi Arahama Kushimoto
Tomamae Akita Hachimori Katsuura
Furubira Konoura Sakai
Suttsu Fukushima Matsukawaura Ao
Kudou Ukedo Tottori Sakai
Kumaishi Ibaraki Otsu Shimane Emoto
Otobe Nakaminato Taisha
Shiofuki Hasaki Kazue
Aonae Chiba Choshi Hamada
Fukushima lioka Okayama Shimotsui
Hakodate Katagai Hiroshima Kusatsu
Shikabe Katsuura Yamaguchi Shimonoseki
Usuyjiri Kamogawa Senzaki
Sawara Futtu Minato
Otoshibe Kanagawa Misaki Hagi
Oinaoshi Nagai Kagawa Hiketa
Noboribetu Odawara Aji
Harutachi Niigata Neya Ehime Yawatahama
Mitsuishi Nou Fukaura
Samani Ryotsu Kochi Murotomisaki
Shoya Toyama Shinminato Karyougou
Otsu Himi Saga
Akkeshi Ishikawa Takoshima Shimizu
Ochiishi Fukui Echizen Tanoura
Habomai Obama Fukuoka Hakata
Odaitou Shizuoka Yaizu Nagasaki Nagasaki
Rausu Yui Kumamoto Ushibuka
Utoro Maisaka Oita Nagasu
Tokoro Aichi Nishihazu Saganoseki
Aomori Kitakanegasawa Isshiki Matsuura
Kodomari Toyohama Miyazaki Kitaura
Ohata Shinozima Shimanoura
Shiranuka Onisaki Kadokawa
Misawa Mie Toshi Kawaminami
Hachinohe Anori Aburatsu
Iwate Otababu Shiratsuka Meitsu
Noda Nayaura Kagoshima Akune
Taro Kyoto Taiza Usui
Shimanokoshi Maizuru Kushikino
Yamada Hyogo Mega Eguchi
Funakoshi Murotsu Makurazaki
Otuchi Hayashizaki Yamagawa
Kamaishi Kariya Uchinoura
Ofunato Ikuha Koniya
Miyagi Kesennuma Tarumi Okinawa Nago
shizukawa Kasumi Maeganeku
Onagawa Wakayama Saigasaki Tomari
Ayukawa Minoshima Itoman
Ishinomaki Tanade Ishigaki
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Table 1-2  Constitution of respondents

Residence Rl\i ?ul?xfs Rate (%) Il’\i (;)til;ti)age (;)1)
1) Hokkaido/Tohoku 168 11.2 11.9
2) Kanto Area 518 345 332
3) Hokushin-etsu 95 6.3 6.1
4) Chubu 177 11.8 10.3
5) Kansai Area 247 16.5 17.8
6) Chugoku 85 5.7 6.0
7) Shikoku 47 3.1 32
8) Kyushu/Okinawa 163 10.9 11.5

Age Returns Rate (%)

1) Twenties 260 17.3
2) Thirties 335 223
3) Forties 288 19.2
4) Fifties 316 21.1
5) Sixty and over 301 20.1

Gender Returns Rate (%)
1) Male 748 499
2) Female 752 50.1

Occupation Returns Rate (%)
1) Farmers/Foresters/Fishermen 4 0.3

(Fishery-Related)
2) Farmers/Foresters/Fishermen 7 0.5
(Non-Fishery-Related)
3) Food-Workers (Fishery-Related) 1 0.1
4) Food-Workers (Non-Fishery Related) 22 1.5
5) Company Employees and Independent Enterprises 765 51.0
(Excluding the above-mentioned)
6) Public Servants 64 4.3
7) Housewives 347 23.1
8) Students 40 2.7
9) Unemployed 149 9.9
10) Miscellaneous Others 101 6.7
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Table 1-3 Summary of responses

I. As a measure to maintain hygiene in operating areas of the port facility, which of the following should

be emphasized ? (Choose 3.) Returns Rate (%)
1) Waste water should be processed prior to discharging 1,012 67.5
2) Locate wastes well away from the operating area 738 49.2
3) When products are displayed, shutters should be closed to prevent bird and animal access 852 56.8
4) Floors and equipment should be washed down with sterile water 1,099 73.3
5) Wash down tires prior to driving transport vehicles into the operating area 416 27.7
6) Pave neighboring areas completely to prevent dust from flying 185 12.3
7) Liquid detergent and sterilizing agent storage area must be locked 181 12.1
8) Others 17 1.1
1L ?)mong the product quality assurance measures listed below, which should be emphasized ? (Choose Returns Rate (%)
1) Always use sterilized water and ice 982 65.5
2) Effectuate strict product temperature control 1,140 76.0
3) Prevent product exposure to direct sun light, rain and dust 869 579
4) Always use containers of appropriate size for product 129 8.6
5) Prohibit placement of products directly on the floor 529 353
6) Take measures to avoid direct exposure of products to transport equipment exhaust fumes 535 35.7
7) In frozen storage, the freezers must be locked 314 20.9
8) Others 2 0.1

III. Of the measures to ascertain knowledge of hygienic practices, which of the following should be

emphasized ? (Choose 3.) Returns Rate (%)

1) Hand-washing prior to entering the operating area 991 66.1
2) Compulsory sterilization of work boots prior to entering the operating area 849 56.6
3) Wearing of clean work clothes and headwear in operating area 796 53.1
4) Prohibition of eating and smoking in the operating area 508 339
5) Health checks prior to entering the operating area 626 41.7
6) Periodic seminars on hygienic practices for those who handle marine products 409 27.3
7) Continuous checking of compliance to hygiene rules and keep records of reminders 318 21.2
8) Others 3 0.2
Of the three policies presented above, which one should be emphasized ? Returns Rate (%)
I. The hygiene policy for the operating areas 577 38.5
II. Product assurance policy 496 33.1
III. The policy to ascertain employee knowledge of hygienic practices and compliance with hygiene rules 427 28.5

Should implementation of policies such as these above result in a rise of product prices, would you still

buy the products ? If so, how much price increase would you tolerate ? Returns Rate (%)

1) I will not buy if the product price rises 592 39.5
2) I would tolerate up to about 10% 693 46.2
3) 1 would tolerate up to about 20% 193 12.9
4) 1 would tolerate up to about 30% 21 1.4
5) I would tolerate up to about 50% 1 0.1
Do you l}ave any requests or qpinions on the hygienic policies of fishing port facilities ? Returns
(Relatively Numerous Opinions)

Implement good hygienic management system in fishing port facilities 305

Inform the public about hygienic programs of fishing port facilities 65

Make efforts to keep prices stable 38

Initiate environmental improvement efforts in port area and neighboring beaches 32

Prevent falsification of places of catch and cover-ups 26
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Table 1-4  Status of hygiene control in fishery product collection/distribution hub ports

On-Going Programs (Numbers correspond to those in Table 1-3.)

Implementation (%)

I-1) Measures for drainage (Pier area avoided ; seawater in—take is located) 40.0
I-1) Measures for drainage (Filtering system installation) 46.7
1-2) Waste bins (Relocation and container sealing to avoid exposure) 74.0
1-3) Bird/animal shut-out (Remodeling and construction) 60.0
1-4) Sterilized seawater (SW) (Requirement for use in washing containers and floor) 67.3
1-5) Vehicular tires (Cleaning requirement prior to entrance into operating area) 62.0
II-1) Clean water (Use of sterilized water and drinking water for product cleaning and cooling) 72.7
11-2) Temperature control (Installation of temperature control system and record-keeping) 13.3
11-3) Measures to shut out direct sun light, wind, rain and dust 60.0
1I-5) Prohibition of direct product placement on floor 76.7
11-6) Vehicular exhaust (Modification of exhaust system to redirect emission gas) 48.0
III-1) Requirement of hand-washing practice 88.7
III-2) Sterilization of work boots 40.7
I11-3) Wearing of clean work clothes and headwear 90.0
II1-4) Prohibition of drinking and smoking in operating areas 76.0
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5D, ZOFARHIBIREM X H 2 DI DO»T L FE
U7z, JH8RIZ, ALHBEOA & —Y 785 & KPR 5 1R
YRR ATIE 9 2 #E T & AAREAES, AN ORFEFICTH
LB D2 % 207 5 Hhi IR LS, NE OWER N
S BHAGEIZ D) THLE 3 2 FRISHE R OGEmiaE, Sull
D S F U U BB O 8% 52 1) 5 1E R R 15 2%
ZEEE L 7o 7z (Fig. 2-1), AEIC H7z2 > T, HHETOD
HIBE O R BA DO WREMEOE», KBS EL %5 8
Ao 10 A Z0REA & L, F 7R OB st
ERLC, JuiEs, AN, WE, S o &g
REGE L, ISR OMEECE FHA L 72,

AHB e HE

HEEK

2008 £ 8 H7» 5 2009 D 9 Hiz &t 10 B, JbimEiE
FIavs, RS, IR, BRIRTSE - 3
T, RS ko I BN, TSR, o
AD O B> CRIANEK 2 M EMRE W A o — Mok
BWBLURY B2 AW TEREL 72, FREIHE & B
DEEHIKG L CEEAT S D W THER £ > ¥ —i12, H
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Rausu

Uhwajima

5

Fig. 2-1

P Es O SN FR R R /K BERZARTRIFZERM IS, TR & B
WSO NI R A EUREKETT T > & —I12, s
O FREHIAERA T AR EE Ry Hh I EI5E T35 0 SR EE E OE
BICHBRICHE L 72, KR (TEMP), pH, ¥EfFiRHRR (DO),
HAMEEE (SAL) 1I2DWTiE UR-21 (HORIBA) %FWwT
HIE Uiz, HEYERE (SS) 134 7 A 58 (GF/B,
Whatman), €% %= (T-N) 13 N 37 AETE, 6%
FERERE (COD) Z7vh )R~ A VA ) v A
B X BREETo T HEBRF S, 1973),
EEEEE

EKFERARESHE (Yamamoto et al., 1982) FIHICER
L7301 mL 2B L C, 25°C T 5 HMIFRIICE; %
L, HBou=—%» oK I mL H7- 0 OLEEEERD
Tzo Flo, BRHEFTROPARERM CRUMEE) T 37°C- 24 I
IFKENCEEE LIS E OAERBD HIE U7z, RIBEHEUIE

Location of sampling stations at 6 fishing ports

FIANLEAD LB EHT 37°C « 48 Wik, MPN %
GAE) W&V 100mL HOFHER E LTER Lz, Bt
FHEHZ D W TSI VAN LEAD EC 5 CRHMEs) B
BT 445°C - 24 FERIEZE L, MPN R & 0 KIEHEHK
PEE LU,

BRE7) AEIE045um 7 4 V¥ — (HA SV KR7)
THEHOmML & % Wi 105ARL 7250k 10mL % 5 34
L, 74NV —%270ET7H—E TV FEH EHEE)
WCRED T, 37°C T—HEE LTz, RRRC T VA )7k
Y7KIZ & B MPN ik (3AE) T377C-24 R L, 21
Fh—HEB%R2 707 -7 ) FEHIC B,
37°C- 24 BEERE L C, o= —2HBEL bR E
RETVAERGEE Lic, MEDI7uET7 -7V 4
Bt FOREf o 0 =—% toxR (Kim et al, 1999) 75 4
~—% i\ 7z colony direct PCR 2t L, B3MEZ A E 7Y
AW E Lz, BRI RE 7Y A LMG2850 %
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HER L 72,

& 3

K&

REEDOKE % Table 2-1 127 U720 AKBIZRARES
T OMERREETIT 14.5°C 25 17.9°C O T, fbiggsT
X 22.00C 05 28.5°C, FHIBHETIX 242°C 225 247°C, B
FHEPEE T 267°C 9 5 269°C, HLHEIETIZ210CH 5
27.9°C OEFH CHIE X Tz, DO IZEOE T < BRNEG
HIE EEL 2 AEAICH Y, 2.3 mg/L 25 99 mg/L D

FCHIE S Nz, T-N IZEOTEL, BN TIEE L & 518
FIDA 5, SS B LN COD b AW, ey, it
HrsE L OFRISE TIIEAEETE < & 2 HEAVEE
ENTz, 728 pH 1X 7.6~8.5 DHiFH, SAL 1% 2.5~4.0% D
B CHlE s iz,

EFH
YN K D AT ET D W THEARTER AR RS I & A5 HE
FERSE D a2 HE U 72356, iSRRI T

JERREZC BRI SE R S B 720,  HKIER AR
2RI E DT 100 fEEWEZ R LTz, HKFERY

Table2-1 Water quality at 6 fishing ports
L. .. TEMP DO SAL SS T-N COD
Fish D P o H
ishing port ate osition ) PY (mg/L) (%) (mg/L) (mg/L) (mg/L)
Rausu 1 Sep. 08 A 17.6 7.9 5.4 3.9 3.9 0.47 3.0
B 17.1 7.8 4.5 3.9 2.3 0.51 2.5
C 17.2 7.9 7.0 4.0 1.5 0.21 1.8
6 Oct. 08 A 17.0 8.1 9.5 3.5 7.0 0.98 1.6
B 16.1 8.0 9.9 3.6 2.7 0.31 1.3
C 16.4 8.1 9.4 33 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 17.5 8.1 7.9 3.0 4.3 0.35 4.0
C 17.7 8.2 8.3 29 4.6 0.34 33
6 Oct. 08 A 15.3 8.0 8.9 3.6 5.1 0.46 1.9
B 15.3 8.0 92 3.6 4.1 0.51 1.8
C 15.2 8.1 8.7 3.6 3.9 0.19 1.7
D 14.5 8.1 9.1 3.1 NT* NT 1.3
E 15.7 8.1 8.8 3.6 NT NT 1.9
Yui 18 Aug. 08 A 28.5 8.1 49 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 279 8.2 7.2 32 10.0 0.61 2.3
B 27.2 8.3 8.2 2.5 10.0 2.00 1.5
C 27.4 8.5 99 3.0 12.0 0.83 3.8
27 Oct. ’08 A 21.2 79 59 34 2.6 0.77 1.8
B 21.0 79 5.8 34 1.8 1.30 1.8
C 20.5 7.9 73 33 3.0 0.89 22
Uwajima 15 Sep. 09 A 24.7 7.6 23 3.6 31 23 81
B 24.3 7.8 3.7 3.7 8.7 2 8.2
C 24.2 8.1 5.5 3.7 8.2 1.8 7.7
Fukaura 15 Sep. 09 A 26.9 8.2 5.6 3.8 1.2 0.22 1.1
B 26.7 8.2 5.2 3.8 29 0.56 1.5
C 26.8 8.3 6.0 3.8 1.5 0.33 1.4

*: Not tested.
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BgHZ 2568, WIhomEsTd 100 CFU/mL %
AL, HEEERSNEhoTz, B L EES AR
HEBES D S DSEWEZ R LTz (Table 2-2),

WHERIE KR OKRIGE L, BERESICB T % 10 A%
BT, W OBEEENTEKD S bR S, BOOMED
o ES L B LS5 1 DS HED A TH o 1z,
WA OE N I b B2 o7z O3 TR B ¥ T 92X 10
MPN/100mL D&%/~ L, RiZHE#ET, 10 A
3.3X10? MPN/100 mL DIl %R L7z, RIBEFEIZ DWW T
X, T2 L ABEROBE X% 0 FEOMEERLID,
X 2 fEICEl e WEERTHIE b boTe, BBRE T
AL, HEREES X EL IO & O HHEH
SNz, HKEOE W 8 AIZIE, £ TOELL SRS
Nizd OO, HKED 242°C LIFIE T Lz 2 BHOFER
WKBWTIE, £ TOEMRTHRIERALUT & ooz, WL
BT, ¥KIR T 27°C FEEE & [ARED&M4ET b - 7o bt
L HB L CE {240 MPN/100 mL O &R L7z,

z =

LR ENE RO BN ORI S, KIGE S AIGHEEEDS
SEEEND EOHmERDH D E&EH 5, 2002a; FH 5,
2004a), %7z, FESMETIE Z Ofho B E R RHER O 5 b
&SN T»5% (Venkateswaran et al., 1989), —/5, SEEX
13 i B EE R EAERITHRANCBR E 7 ) 4
BESRBhERE 2B 5 2 Y, IBRE T T ENIKEE
& BENE Uz, Wbl O 2 ¥k EEK £ 72
WBEKABEDOKTH L ZENEELL, ZOFEFEKkELT
I ATHARDEARE 2 AKISRKRD &5 3 X 5 R KIBEPKIG
B, BRET Y A E R EOMBEMRIE S nZ Lk
Keies,

ZDXIBEREREE 2T, AFETIE, Hilf{ HACCP &
FEO—BRE U CRFEMEFFEENM T T 2 LiRER
EHOBHEER I Z, [ U < s oM, AN
FRER A REHl 0 B EL A, DU EIPEER O FHIS ¥ & B
7, B L UIUNILER DL i 238 E L, WENOME O
SEERRORE R T 72,

B s O KE IF BRI L 0 AR 145C 0 5
285C L REL Bixo/-Z kichnz, I LItk L,
DO IZHETE R TEL k2 HAS A S, MIZT-
N IO TR BN TEEL R 5HEABAON DK E, #
IR LA TR AL L T3 2 L aMfEbil
720 ZDIEH, pH T 7.6~85, SAL i3 2.5~4.0% DO T
HES N, FFET 5 L2 BRRELEVIEIRD oo
720 HHENOIK DR D FEAKFER R TIIWIh
DL, 10~ CFU/mL OfEZR L, F7-3k0 L %
2 &, NEFIERGR L EfkC, ESEERD o5 EE %
R, HEEEIZ R S e h o T KIGHEIZREFA D 10 H
HZRRWT, TXTOWRENEK,» SR S iz, K
KEHE ZHRMUNRR2BET % &, ARBUIRRE O &

LYW B, SC TS HRIEELSED SN T WS
(GEFH: 5, 2002b ; AFHE, 2005), HH OWEAKFTORETEAE X
B RV EHEE SN A, WP TORBEOZEEIC OV
THBEFFEMRET T 2 082D %, WEMELE 7Y 4 T,
[B €70 A WA KR OB R, KA EREREER T
2 B L LRI B W)L T T R T OB S D S
ENTze L L, WKENN 242°CUTFIET L 2 EHD
HEACIIRHBRUT L 2> TH Y, dikiE L RHEEDR
IR E Nz,

LRIV C 2002 0 S HEFE L T 2 AEKE R S
BET L, KWEOK[REMORESE, BOREITK
L ZEbosiThE, KEETOREBZEMIR S
Zeds (GEHTEK, 2009), SEIOFERIZFIE 6 S 2
EPOKEEHDLTWE EEZ OGNS, S5, &
BIOFHEFER» 5, BNIEKOAKEEED S 5 SS & COD
EIzDOWT, KEMAEEHEZRCCERLERLE LS
Tro BAH CEBGENEL 2 DD TRV, At L
TOKREZRSHEKRONKE £ LT, £z, ITEOHIEN
THREBRRPEBE 21TV & T BIEEE D & DS 2
£25E, T LIEKOKEREZEZLDED 208D S
EEZoND, IZIPEOMEEERHZ 2200,
DEAEENZ L0 b O EED, SEBRETLRTERS
TN,

B=E KFE - KIBEEENRE L
AABOIHEZAIRE

HIBEDOTFE CABGEB L CKBEHHEL-2TD
il o S i, oAkl s EEE ORI DA
BEAEL L CHODRNBEIHVONTWS Z Ehs, KET
IR B & OREGERE 2 5T B 1 2 RO
FEER RS 2 2 & 2 HINZHE 21T 7o RNEED
b EELEERTEORESHIETHY, BHEOKRE
SIIEERTETH 2, KEWTIRBRE 7Y A HE
—(iEHD T3, ZOFEE»ISBRE T ) A FITEK
BOECHEOIRICEW TS psnz, —/T, KB
BB L UKRBEREIZ W ThOWE» S ot vz,

29 L7cth, 4E 2921 & % fadk oy o FilAkEG 1 =
T 4000 b > 22 5 109 faps %R CHHA T 2
KOBUKIEZ DWTHTE LIz & 25, 43 s S EE2H
D, FREUKIFEE U THENTEK L& 2 72 84% 12 b7z
% 36 WHRIC L DIX D T LML 72, Z DD 7 #EiZAKHE
AEFHL Tz, &7z 36 ke 28 #EA3E5] X FrEimE O
FHIHEAR D & DEUK E DEIZL, Z0fto 8 &, Bz
HiE 2> & OBUKDS 4 4%, WEENOHT 5 OBUKDS 4 T
Holz,

YEDZ &m s, ER»SRUKLIEKE 2D % £FIH
TG, TDIFEAETRBES X UCKNBEFSEEN
TWw3 EEZ 6N, Z I TERETE, KEEB L OKRE
HENREORESEN TV Eh, £7280 X5 LR TR
BENYEAKICEA L TE TV A DI OWTHHEL 2,
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DHRTHEREDIEIE

FEKHNC IR S ERE L T 528, & b OTEEID
B L BREOWAL S IARBE RSN TS G-
K, 2009), KIGESAGEEHIARIEK TAE T 2/
T3z, Insi3e NPEYOBEHRROMETH D,
AIBEROIRE L 2> T\ 5,

KEITIE, BRI £ OME AR E WS T4
BN T W LA, HRAHEKEIME L, AOEE
DARNILERHHR T O FEE LT 2 2 L #HIE, b
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YEEOIES, A S & UFEEE, &1 36 s % ¥EE L, KIGH -
KIGEREDS ¥ OFEE 38 S N 2 pFRIEHEK 2 RICHERET
HHE1T- 7z (Fig. 3-1-1),

HE e FH &
A7KERRIERER
2004 527 H 27 H» o 29 FIZEIL 9 gk, 55 4 Ok
B, TbbBmGds, EEAES, PREAE, KEE, 7
TR, BEUYE, TPIGHS, RUESiEs L ORGeE %, 2004
F6H 14 HICIHEHE 10 fEE, 55 301388, $4bb

FUshire  yp s

Fig. 3-1-1 Location of sampling stations at 36 fishing ports
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Table 3-1-1  Viable bacterial counts, coliform counts and Escherichia coli counts at sampling stations located
at 9 fishing ports
Fishing Date viable counts viable counts coliform E. coli
port (SA*; CFU/mL) (SMA*; CFU/mL) (MPN/100 mL) (MPN/100 mL)
Toyosaki 27 Aug. ’04 7.7X10° 7.0X10! 2,400 7.3
Tomamae 27 Aug. "04 6.3X10* 1.0X10! 460 36
Hatsuura 27 Aug. '04 9.9X10° 4.0X10! 460 460
Teshio 29 Aug. 04 4.1X10* 2.0X10 150 <3.0
Nishiura 27 Aug. 04 77X 10° 1.1 X102 2,400 150
Yagishiri 28 Aug. "04 3.4X10° >3.0X10° > 14,000 2,400
Haboro 28 Aug. ’04 24X10° >3.0X10° > 14,000 2,400
Maehama 29 Aug. ’04 6.2X10° 20X 10! 460 20
Teuri 29 Aug. 04 1.3X10° 1.0X 10! 460 3.6

*: For Seawater (SA) and standard—-methods agars (SMA) count’s incubation was done at 25°C for 5 days and

37°C for 1day, respectively.

LAWY, REuhaE, WRads, HIeas, (URRkEEE,
BRI, WX, B, JIAES L O aE
#7%, 2003 4 8 H 29 HICI3Em 8 iads, 55 1 DITEE,
b b EEE, RS, SR, REmAYE, &
fEVE, DRGESs, UM s L UL BRGEsORImEK E
HHERAA R N A v — MRS 2 VW Tk L, B
#1172,

x5z, 20066E6 H9H, 8 516 H, 108 25H, 2007
FESHSHBXU 10 A 16 HORE S A, 1&F 10 g3 b
B EFLaE, 1k (Z49H) e, BALEaEs, REwsEs, L
e, KW, FHEE, WEkes, Ok, &
WEWERCB VT, FENORE A Z FERRICEKL, &
BRizfit L7z, Hb¥ T, KR (TEMP), pH, BiFHEEE
(DO), HERE (SAL), ({LFHIERERE (COD)IZDW
THEHE L RO AR X > THER2TT> 12,

%%, /iR (TEMP), pH, #fF#EEE (DO), HSRE
(SAL) 122w TiZ UR-21 (HORIBA) %W CHIEL 72,
LRI R TSR & (COD) X7 vA Vi~ v B Ah
VY ABIC L BHEERT> T ((ERF S, 1973),

—IRERELR, KBRS L UXGEEORIE

WK FERARET ISR B U 7250k 0.1 mL 2 ¥ EE L
T, 25C T 5 HEFSMIcEE L, oo =——#» ol
A 1mL b7z 0 OEFRBERE LTz, F Tz, BHEFER AR
i GRBHMES) T 37°C « 24 PSS U Te & D&
BEHDHIE LT, KREEEFEUIS NV ANLEAD LBRHIT
37°C, 48 WfikFEE, MPN L (54K 1L D 100 mL H
DEHERE UTHEB Uz, BN DLW TSI NN LE
AV EC Bl CRpMbE) CIEIEMNC T 44.5°C « 24 5
#FL, MPN I XY KIEFEBEEHE LT,

& e
—MAEES, KGERES L UKGEE

SEIL O HHEE DO FAHE R & Table 3-1-1 12, EHOMKEED
FIAFE S % Table 3-1-212, 2003 E43 ORI Ok D TR
FS5 % Table 3-1-3 12, 2006~2007 £E12 2 THEM L 7238
FDOWHEORED 5 b, KEFHAREHE % Table 3-1-4, —fik
B, KIBHEBEERB X CKBEE O HIE R R X Table
3-1-51ZR L7z,

K FERSEAR S 2 B CHE U e — AR EuL, @t
T 1% 6.2X103~3.4X 10° CFU/mL, & 3 T % 5.2X 102
~12X10° CFU/mL, 38 T 13 48X 10>~1.1X10° CFU/
mL Th o7z, FHEFEREIN % AV THIE U 7e— AR B
1%, 3B TIE 10~3.0X10° CFU/mL B, SEHRTIX 5 LUTF
~6.8X 10> CFU/mL LUk & 72 5 1z o BRZEIL DI & HefL
TIIMRHLRMEZ 2 2558 (3.0X10° CFU/mL A L) &
oz,

Bk, EEB L UERRT 36 WO KBRS L UK
ISES % Fig. 3-1-2 8 X UF Fig. 3-1-3 1R L1z, KIGHEEE
BlZ 7.8~1.4X10* MPN/100 mL DL _F o &1 CTHIE X h,
KIBEHUZ 1.8 LLTF~2.4X 102 MPN/100 mL O #ipH Tl E
INniz,

28, 2006 > 5 2007 FAZ U THIE L7238 10 ik
T, EHLEEE H D720 5 BORELIT-77e F 0k
Behrsd L, KEIZH> TEKBDOENEHIC DO 3E
{, COD I3k < 7 2\ & 75 2 T, KEFEREE &
UKRIGEBUC DWW TIE, KIGEREECII A % 7 3 R
WC—EDMERNZERD SN o7z b DD, KIGEITHE S K
RODE W 2006 4E 8 H 16 H Iz 10 faykrh 7 s TR E %
w7z,

Z =
AEITIE, JLHEEA O 36 HaEk OEPNHEK O ARD %
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Table 3-1-2 Viable bacterial counts, coliform counts and Escherichia coli counts at sampling stations located

at 10 fishing ports (14 June ’04)

o =

53(1), 2010.

Fishing port vi*al.)le counts via:).le counts coliform E. coli
(SA*; CFU/mL) (SMA*; CFU/mL) (MPN/100 mL) (MPN/100 mL)
Odaitou 2.8X10* <5.0X10° 45 <18
Nemurohanasaki 3.4X10* <5.0X10° 2,400 45
Nemuro 6.4X10* 3.9X10? 790 20
Betsukai 5.2X10? 6.8 X107 20 <18
Senpoushi 32X10° 5.0X10° 130 45
Konbumori 1.0X10? 5.0X10° 230 45
Horomoshiri 1.2X10° 5.0X10° 20 20
Akkeshi 1.2X10° 4.0X 10! 230 <18
Kushiro 9.0X10? 5.0X10! 130 20
Shiranuka 1.2X10° 42X10? 230 <18

*: For Seawater (SA) and standard-methods agars (SMA) count’s incubation was done at 25°C for 5 days

and 37°C for 1 day, respectively.

Table 3-1-3 Viable bacterial counts, coliform counts and Escherichia coli counts at sampling
stations located at 8 fishing ports (23 Aug. ’03)

Fishing port vif?)le counts coliform E. coli
(SA*; CFU/mL) (MPN/100 mL) (MPN/100 mL)
Zenigame 9.7X10% 460 43
Shinori 4.1 X 10* 1,100 75
Sumiyoshi 4.4X10* > 1,400 93
Hakodate 3.6X10* > 1,400 9.1
Hakodate port 1.6 X 10* 240 23
Kamiiso 1.4X10* > 1,400 460
Moheji 22X10° > 1,400 43
Toubetsu 7.3X10% 1,100 75

*: For Seawater agars (SA) count’s incubation was done at 25°C for 5 days.

KIBE B L CKIBERE 2 S RIS RS 2 2 L 2 H
MR 21T - 720 SIEFAE LB, wdt, RO 36
WEL T CRIBRBEES R S 1, FRCEIL oI & bt
Jil, TEFE O E OARIGREES & CKRIGHRED S E %
RUTz. X IR 10 HERIC DWW, EHIEE 2 55729
VZAE 5 BIOFRE 21T - 7o o RIBEHFHENC DWW T, FRfaHES-
NE W « S EREOENIIK IS WETHEL, &
FraEs - W « RRGRES O ENTEK TIMEWE THERS
LWz, WINDFTHIC X 2R LIZEFCR oo
s, BERMRORBRFED S EL R TS
WTIE, ENROSKIGRERCRRNCER SN TnD
LSRR RN, KIGHEF I RREEICB LW TEFICL S
AKOBELOEEELTHWSORTWS DT (U5,
1999), AFHE DFERIL Z N S OO EEPNHE KT 25
LA NTHBARESENDH S Z L 2R LT 5,
HEROKE D% T R8N, FHCN, 28T
1%, 2@ L T 10>~10° MPN/100 mL OXBER A
i, 05 OMOMUTICH 2 EERETIZ IS8T

~3.5X10° MPN/100 mL OKIGERESHRHINT WS (38
5, 2002b), F7z, O Ta VAV (Ley et al,
2002) = Cryptosporidium parvum OET (Ono et al., 2001)
EWV o T FKEDIGNICTAET 2EYD, BB % vih
ZHNNOTROAPLHOMPLICERT 2 7 Fh o sh
TnaZ s (R 1956), BGRA%E TN 228
W, REOEBIZE N 2WMAEMPHINCHRE L, WO
FE DK B X OO AIE 3 2 SO ENEAK % 5
LLT0BEEZOHND,

AWIFEC B W TRIGRFEDS = W E TR S Iz F L
% - NEWE - S REBOBREKIZOWT, Z0LENh
KIGEFHEOERIRE % 2 5 &, ARKETIE, fE» o0
3 km ORI KM DOWOD3H U, FWIEER & 130 0RfE 7z
FHBEICH B2 b b &3, FEREEOA D DOz
FWTW 7z, KD S KEBEREDTHA L T 5 1]HE
WD 5, KNEWRETIE, FEEONEBICARE) OO H
2720, T Ih5KIBEEDPTRAL CTOL2REED D 2,
VR v Tl 58 300 m OIS IC EHEE ) O
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Table 3-1-4 Water quality at 10 fishing ports

Fishing port Date T(I:,Eg;P pH (mz?L) S(/(;og‘ (r(rzlg/]])_)
Usujiri 9 June ’06 8.7 8.1 10.0 33 NT*
16 Aug. 06 20.8 8.3 8.4 2.7 2.368
25 Oct. "06 149 8.2 7.7 3.0 1.392
8 May °07 11.4 NT 11.9 2.9 2.96
16 Oct. 07 17.0 8.3 6.8 32 0.464
kakkumi 9 June ’06 9.3 8.2 9.1 32 NT
16 Aug. 06 20.4 8.3 8.1 2.7 1.6
25 Oct. *06 14.6 8.2 6.6 3.0 1.952
8 May ’07 9.9 NT 114 3.0 0.432
16 Oct. *07 16.4 8.5 8.0 33 2.496
Osatsube 9 June "06 8.6 8.3 9.3 32 NT
16 Aug. 06 19.8 83 8.4 2.7 3232
25 Oct. "06 14.8 8.2 6.5 30 2.304
8 May 07 114 NT 11.8 29 0.944
16 Oct. ’07 16.4 8.6 8.0 32 2.096
Kinaoshi 9 June ’06 8.9 8.4 10.2 2.8 NT
16 Aug. ‘06 20.0 8.4 8.9 2.5 248
25 Oct. *06 14.5 8.4 9.0 3.0 2.352
8 May °07 10.1 NT 122 2.0 0.816
16 Oct. 07 17.1 8.8 8.4 32 1.808
Yamasedomari 9 June *06 8.8 83 10.2 33 NT
16 Aug. *06 21.6 84 8.8 2.8 2.64
25 Oct. *06 14.9 84 94 30 3.632
8 May 07 10.3 NT 13.0 30 1.2
16 Oct. °07 16.6 8.8 10.0 33 2.112
Oma 9 June "06 9.0 8.3 10.0 32 NT
16 Aug. '06 22.1 84 9.1 2.8 0.944
25 Oct. ’06 139 8.4 9.4 3.0 1.552
8 May 07 9.5 NT 12.1 3.1 0.224
16 Oct. *07 16.1 8.8 9.3 32 1.712
Toi 9 June ’06 10.5 8.4 9.8 33 NT
16 Aug. 06 24.1 8.5 9.0 2.8 1.328
25 Oct. *06 15.6 8.5 9.2 3.1 0.432
8 May 07 124 NT 12.8 3.1 0.08
16 Oct. °07 18.5 8.8 8.7 33 2.672
Shiokubi 9 June "06 11.8 8.4 9.4 34 NT
16 Aug. 06 23.7 8.4 8.7 2.8 1.12
25 Oct. *06 13.6 8.5 8.9 30 0.992
8 May 07 10.0 NT 11.0 3.1 0.784
16 Oct. ’07 17.7 8.8 8.3 33 2.56
Ishizaki 9 June '06 12.5 8.3 9.3 34 NT
16 Aug. "06 25.0 84 8.7 2.8 1.776
25 Oct. *06 14.2 8.4 8.5 3.0 0.592
8 May 07 133 NT 12.7 3.0 3.088
16 Oct. *07 17.1 8.8 8.7 33 2.464
Shinori 9 June *06 133 7.8 NT 31 NT
16 Aug. 06 254 8.3 8.9 2.8 1.552
25 Oct. *06 153 84 8.7 30 1.072
8 May 07 12.7 NT 10.8 3.1 2272
16 Oct. *07 17.9 8.8 8.8 33 2.848

*: Not tested.
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Table 3-1-5 Viable bacterial counts, coliform counts and Escherichia coli counts at sampling
stations located at 10 fishing ports

Fishing port Date vi*a!ble counts coliform E. coli
(SA*; CFU/mL) (MPN/100 mL) (MPN/100 mL)
Usujiri 9 June ’06 1.1X10° 1,600 49
16 Aug. 06 49X10* 1,700 110
25 Oct. ’06 2.7X10* 3,500 33
8 May 07 2.7X10* 490 <18
16 Oct. °07 22X10 490 11
Kakkumi 9 June ’06 1.4X10* 1,600 49
16 Aug. 06 6.2X10° 1,700 68
25 Oct. *06 5.4X10* 330 2
8 May 07 9.0x10° 230 14
16 Oct. *07 42X10* 110 <1.8
Osatsube 9 June ’06 1.6 X 10* 1,600 17
16 Aug. 06 34X10* 330 45
25 Oct. "06 7.2X10* 460 7.8
8 May 07 5.0X10° 170 4.5
16 Oct. ’07 1.1 X10° 49 <18
Kinaoshi 9 June ’06 1.5X10* 1,800 17
16 Aug. "06 5.5X10* 4,900 790
25 Oct. ’06 43X10° 230 45
8 May 07 9.5X10? 2,400 14
16 Oct. *07 3.0X10* 330 4.5
Yamasedomari 9 June *06 1.9X10° 1,800 4.5
16 Aug. 06 3.0X10* 490 130
25 Oct. *06 1.0X10° 33 33
8 May 07 2.7X10° 330 4.5
16 Oct. *07 2.1X10* 230 4.5
Oma 9 June 06 1.6 X10° 1,800 350
16 Aug. "06 49X10° 45 <1.8
25 Oct. "06 29X%10 790 170
8 May 07 7.3X10? 230 <1.8
16 Oct. *07 77X10° 490 7.8
Toi 9 June "06 1.3X10? 130 <18
16 Aug. 06 6.3X10° 110 40
25 Oct. *06 5.9X10° 17 <1.8
8 May 07 4.8 X107 33 <1.8
16 Oct. 07 5.4X10? 110 <1.8
Shiokubi 9 June ’06 7.0X 107 170 <1.8
16 Aug. "06 6.8X10° 78 45
25 Oct. *06 2.0Xx10* 49 4.5
8 May 07 1.3X10? 17 <18
16 Oct. 07 5.8 X107 23 <1.8
Ishizaki 9 June 06 3.5X10° 170 <18
16 Aug. 06 3.1X108 20 <1.8
25 Oct. ’06 34X10° 17 <1.8
8 May 07 1.0X10* 23 <1.8
16 Oct. *07 2.4X10° 7.8 <18
Shinori 9 June ’06 7.8X10* 1,800 540
16 Aug. 06 49 %10 1,100 170
25 Oct. *06 1.2X10* 9,200 540
8 May 07 8.5X10? 3,500 1,300
16 Oct. 07 7.6 X 10° 3,500 2,400

*: For Seawater agars (SA) count’s incubation was done at 25°C for 5 days.
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BB E, 2005) & U CEET 2 KIBHEEFE 1,000
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Mz T, A4 IXFF V) OEEC > TEBY, BFED
I X D EBANEY s N A REME /R S 17z (Table
3-2-1),

29 Lo e E 2, BN KOKRIGERS L O
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F IO BT 2K ORGEBEEREHEL, 205

2 B 53(1), 2010
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Table 3-2-1 Water pollution test results of fishing ports showing coliform counts of over 1,000 MPN/100 mL and in Aomori

Prefecture presence or absence of in-flowing river

Fishing port (arca) Date TI:IMP coliform pH DO SS T-N COD Pattern of
Ke) (MPN/100 mL) (mg/L) (mg/L) (mg/L) (mg/L) river mouth
Hachinohe (Same) 31 Oct. 05 13.6 130,000 7.5 7.0 3 2.06 33 Pattern 1
Hachinohe (Konakano) 31 Oct. 05 134 16,000 7.8 7.5 2 2.00 1.6 Pattern 3
Shiranuka (Shiranuka) 24 Oct. *05 16.5 9,200 8.1 7.2 3 0.29 09 Pattern 1
Jusan 3 Oct. 05 16.3 7,900 74 97 2 123 38 (Iga‘tﬁzr?a]fe)
Shiranuka (Yakiyama) 24 Oct. ’05 16.5 5,400 8.1 7.8 2 0.24 0.9 Pattern 3
Shimoburo 25 Oct. 05 13.8 3,500 8.0 7.8 1 0.16 0.7 Pattern 2
Shirasuna 17 Oct. 05 19.7 3,500 8.2 7.1 <1 0.14 0.7 Pattern 1
Kugurizaka 17 Oct. ’05 19.4 3,500 8.1 7.0 2 093 1.3 Pattern 3
Iwasaki 3 Oct. ’05 21.5 3,300 8.2 7.1 <1 0.19 0.7 Pattern 3
Shimizugawa 17 Oct. 05 18.6 1,700 8.2 8.1 <l 0.55 1.0 Pattern 3
Inou 17 Oct. 05 20.0 1,400 8.2 7.2 <l 0.15 1.0 Pattern 3
Noheji 17 Oct. *05 18.3 1,300 8.1 8.1 <1 0.27 0.8 Pattern 1
Tairadate 17 Oct. 05 18.3 1,300 8.1 6.4 3 0.26 0.9 Pattern 2
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Fig. 3-2-3 Location of sampling staions off the
Tokachi coast

Fig. 3-2-4 Location of sampling staions at the
vicinity of Kami-iso fishing port
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Fig. 3-2-5 Location of sampling stations at 3
fishing ports
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Table 3-2-2  Water quality at Kamiiso fishing port and sea area (29 Sep.’09)

Position T]?MP pH DO SAL COND TDS Seawgter
(0) (mg/L) (%) (S/m) (/L) gravity
Kp-1 20.9 8.2 7.1 3.6 5.5 33 26
Kp-2 19.8 8.3 6.8 37 5.5 34 26
Kp-3 20.6 8.6 11.2 3.6 5.4 33 25
Kp-4 19.6 8.3 6.8 3.6 5.5 33 26
Kp-5 16.4 8.3 10.7 0 29 mS/m 0.19 0
Kp-6 18.1 8.4 8.5 1.5 2.4 15 10
Kp-7 20.5 8.2 7.0 3.6 5.4 32 25
Ko-1 19.5 8.4 7.4 38 5.7 34 27
Ko-2 19.6 8.4 7.6 3.8 5.7 34 27
Ko-3 19.5 8.4 79 38 5.7 34 27
Ko-4 19.6 8.4 7.7 35 53 32 25
Ko-5 19.4 8.4 79 38 5.7 34 27
Ko-7 19.8 8.4 7.7 3.7 5.7 34 27
Ko-8 19.6 8.4 7.8 3.7 5.6 34 27
Ko-9 19.6 8.4 8.1 38 5.7 34 27

ag?

Tokachi coasi —\0km

:

=
8

Coliform counts MPRMCS mL]
=3

.1
i 9.3 &8

Fig. 3-2-6 Distribution of the coliform counts (MPN/100 mL) of the Tokachi coast and Kamiiso fishing port.
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3-2-31R LTz, BB DOREFKOAKR, pH, SAL, &
EBR, SIRFEEYE, KOLEICKE ZREZXR Sk
Molzds, FOTIRKD: DEER, SAL, SIEFER
Vi, kolE T BxsE2R Uz, FHOZELE
"2 e, 8 AKBED LR EE&bE T pH 5 Lz, 11
A 5 B EIZIZFAFEOEER Lz,

RNT, —MERE, KGR, KGREICOWT, 5
H, 8H, 11 HOUERS % Table 3-2-4 1IZ7x L 72,

HATETRSARIE 2 iV CHlE U e — i Bug, Fh%
FHE T 12X 10°~1.6X 10 CFU/mL, $S8 % T 33X 102
~92X10° CFU/mL, {F&H T 1.2X10*~5.1X10* CFU/
mL &2 TE D, FHEGRENRLEOERSE R L . 1
HEFER B 2 AL CHIE U E, BRI T 30~1.6X
10 CFU/mL, 8T 5 PUF~1.5% 10 CFU/mL, {F&
BT SLUF~75CFU/mL & %2> THB Y, Wik
P b EWEEZR TR E -7,

KIGEFEES L OGS E R TAa 2 L, SHOHRET
1%, FREGEEETIE 7.5X 10>~1.1X10* MPN/100 mL ¥ & O¥

3PATF~43X102 MPN/100 mL & HIE S iz, $RBaET
1% 3 LL F~4.3%X10 MPN/100 mL ¥ X ©f 3 MPN/100 mL
LUF, (5T, 3 LUF~4.3X 10> MPN/100 mL & & O
3LITF~30 MPN/100 mL & 7> 72, 8 HOFE TIZLER
WEHEBPEML, KBEFET RSO ToMET
11X 10* MPN/100 mL LA b, $REMEE( IO T 14X
10* MPN/100 mL DL E & Bl 2R U208, SEEMEEAHT
D)2 & it U 7o KB EHZBA IR T2 O8H
24X 10* MPN/100 mL % T4 L, WEOA D OTIE
4.6X 10? MPN/100 mL 127% - 7z, AT D2 EE
BT 43~4.6X 102 MPN/100 mL &, filifads & Hhigid 2 &
SFFERWEE R oz, BHEBORBRENZDOWTIE3
DUF~43X102 MPN/100 mL L HIFE S, FHEENTE
WEER LU, 11 HOFE T, ERSHE © siiEo X
BRI & UKIBEBOMET Uz, NGRS Hi
BT 24X 10°~1.1X 10* MPN/100 mL %7~ L, KIBEHIT
BT 3 LAIF~91 MPN/100 mL, $8EETIMT
~2.1X 102 MPN/100 mL %27~ L7z, 7 BESHEICDOWT

Table 3-2-3 Water quality at Kamiiso, Zenigame and Sumiyoshi fishing ports

Date Position TEMP pH SAL COND TDS Seawater
) (%) (S/m) (g/L) gravity
May *04 KA-1 13.9 8.1 2.4 3.2 22 16
KA-2 13.7 8.1 2.5 4.0 24 19
KA-3 15.2 8.2 1.8 3.0 18 13
KA-4 14.8 8.1 0.0 1.4 0 0
ZE-1 139 8.3 2.7 43 26 20
ZE-2 13.6 8.5 22 35 22 17
ZE-3 12.2 8.2 2.7 43 26 20
ZE-4 13.1 8.3 2.6 4.1 25 20
SuU-1 13.8 8.2 2.8 44 27 21
SU-2 15.6 8.4 2.8 4.3 26 20
SuU-3 13.7 8.2 2.8 44 27 21
Aug. ’04 KA-1 242 7.4 33 5.1 30 22
KA-2 24.1 7.2 33 5.0 30 22
KA-3 24.8 7.3 2.4 3.8 23 15
KA-4 23.6 7.5 2.0 35 20 13
ZE-1 243 7.5 34 5.1 31 23
ZE-2 232 7.6 2.6 4.0 25 17
ZE-3 228 7.6 2.6 4.7 27 19
ZE-4 20.8 6.5 0.1 0.2 1.2 0
SU-1 240 17 34 5.2 31 23
SU-2 26.7 8.0 34 5.1 31 22
SU-3 240 7.5 34 5.1 31 23
Nov. ’04 KA-1 13.7 8.1 2.7 43 26 20
KA-2 14.0 8.1 2.8 43 27 21
KA-3 13.6 8.1 2.6 42 25 20
KA-4 12.9 8.3 1.6 22 13 10
ZE-1 16.6 8.2 32 5.0 30 24
ZE-2 16.8 8.4 32 49 30 23
ZE-3 16.8 8.3 32 49 28 23
ZE-4 10.3 8.2 0.5 1.1 10 3
SuU-1 16.7 8.3 33 5.0 30 24
SU-2 16.2 8.3 32 5.0 30 24
SU-3 15.8 8.2 32 4.9 30 23
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Table 3-2-4 Viable bacterial counts, coliform counts and Escherichia coli counts at sampling stations located at
fishing ports Kamiiso, Zenigame and Sumiyoshi

Date osition viable counts viable counts coliform E. coli
p (SA*; CFU/mL) (SMA*; CFU/mL) (MPN/100 mL) (MPN/100 mL)
May ’04 KA-1 2.5X10° 3.0X10! 1,500 430
KA-2 4.8X103 1.0X10? 750 <3
KA-3 5.2X10% 1.0X10? 2,400 40
KA-4 47X 10? 7.5X10? 11,000 <3
ZE-1 42X10? 5.0X 10! <3 <3
ZE-2 1.4X10? 1.0X 10" 90 <3
ZE-3 7.8 X 10% 1.0X 10" 40~230 <3
ZE-4 8.1X10? 6.0 X 10! 430 <3
SU-1 1.2X10? <5.0X10° 90 <3
SU-2 79X 103 2.0X 10! 430 30
SU-3 1.3X 103 1.0X 10! <3 <3
Aug. ’04 KA-1 7.4X10% 1.6 X10? > 14,000 430
KA-2 9.4X10? 1.1X103 > 14,000 390
KA-3 1.2X 103 7.5X10? 11,000 36
KA-4 33X10° 7.3X10? > 14,000 91
ZE-1 1.6 X103 1.0X 10* 460 93
ZE-2 9.2X10? 1.4X10? 460 3.6
ZE-3 3.6X10° 3.0X 10! 2,400 36
ZE-4 1.3X10? 1.5X10? > 14,000 430
SU-1 1.8X10* <5.0Xx10° 43 <3
SU-2 2.8%10* 3.0X 10! 460 43
SU-3 4.4X%10* 2.0X 10! 15 <3
Nov. ’04 KA-1 1.4X10* 9.0X 10! 4,600 30
KA-2 1.5X10* 1.3X10? 2,400 <3
KA-3 1.6X10* 4.0X 10! 2,400 91
KA-4 1.2X 103 2.6X10? 11,000 30
ZE-1 1.1X103 <5.0X10° 23 <3
ZE-2 2.5X 103 <5.0X%10° 43 <3
ZE-3 3.3X10? 1.0X 10! 150 3.6
ZE-4 5.3X10? 1.6 X107 4,600 210
SU-1 1.1X10* <5.0X10° 93 3.6
SU-2 4.0X%10* 5.0X10° 43 <3
SU-3 5.1X10* 7.5X10% 4,600 <3

*: For Seawater (SA) and standard—-methods agars (SMA) count’s incubation was done at 25°C for 5 days and
37°C for 1 day, respectively.
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Table 4-2 Bacterial elimination effect of sterilized seawater and deep ocean water rinse on selected surface areas

Reduction rate (%)

Port Rinse Seawater Surface areas
Test 1 Test 11
Rausu Deep Ocean Water Workboots 86.0 NT*
Floor 94.4 18.6
Pier Wall NT 452
Tires NT 358
Shibetsu Electrolysed Seawater Workboots >99.9 25.0
Floor 75.6 65.0
Yui Electrolysed Seawater Workboots 67.8 86.9
Floor <10.0 94.6
Pier Wall <10.0 <10.0
Tires 97.1 NT
Hakata Hypochlorous Acid-Added Seawater Workboots 91.4 79.2
Floor 88.8 NT

*NT : not tested.
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FHEE(LEREEL, ZOHEANDOEELELZ L,
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