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Purpose of Aquaculture is:
Sustainable Production of Safe Seafood

* Production of Healthy seeds
* Release to ocean or culture pond

Disease Control %
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Health Management
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Health Management

* Salmonid fish are important species for hatchery
reared and released fish.
* Viral diseases remain one of the limitations to
successful propagation in aquaculture.
Loss by diseases reached 30,000 million yen,
4 to 10 % of total production of finfish and shrimp
aquaculture in Japan.
- The incidence of disease has been decreasing now.
- Diseases outbreak in hatchery and seed production
facility are controlled.



Diseases of cultured salmonid fish in Japan from
1978 to 2007

IPN (6.1%) ~-This disease was
*..invaded to Japan
S .with sockeye salmon
Vibriosis.""."." ".eggs in 1970
(6.9%) .. - (Yoshimizu, 1996)
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Methods currently used to control
viral disease in salmon hatcheries

- Hygiene and facility sanitation.

- Surveillance and health monitoring of a mature fish.
- Disinfect the eggs surface just after fertilize and
eyed stage.

- Use a spring water or disinfected river water

for hatching and rearing.

- Health monitoring of hatched fry.

(Yoshimizu, [Biosecurity in Aquaculture Production System |
World Aquaculture Society, Louisiana, pp.35-41, 2003)



Prevention methods conducted in salmon hatchery
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Fig. Health control of cultured salmonid fish
at the hatchery.



Surveillance and health monitoring of mature fish
(from 1976 to date)
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An Improved Method for Isolation of Fish Pathogenic Bacteria

and Viruses from Mature Salmonids

Mamoru YOSHIMIZU and letsuichi NOMURA
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Research stations in Hokkaido and Tohoku from 1976 to
2009.



Disinfection of water

- UV 1rradiation

Use a ultraviolet light
Widely used, relatively high cost
Change a lamp (8,000 hr)

- Ozone treatment

Ozone gas bubble and brome oxidant

High cost of equipment and running cost
Using high voltage

* Electrolyzer

Use a hypochlorite produced by electrolysis
Equipment is simple and cheep
Electrode are able to use more than 5 years




2IHNV carrier SHNV carrier Disinfection of eyed eggs
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Number of hatchery
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Number of the hatchery from where IHNV was isolated.
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Recently, commercial sized-rainbow trout
iInfected and farmers loss the income
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Farmers request us to develop the effective vaccine

and disease resistant strain

- Recombinant IHNV-G protein expressed by E. coli and yeast

 Formalin-inactivated OMYV .
 Formalin-inactivated A. salmonicida with adjuvant.
 Formalin-inactivated St. iniae with adjuvant.

* Polivalent vaccine against vibriosis, furunculosis,

streptococcosis, IHN and OMVD.



Vaccination
-10*~10° fish/ day
-IM injection—very hard work
-High cost

i

Research subject
 Development a machine

- Establish a recombinant vaccine
DNA vaccine



Newly developedfﬁaéhine

for injection

Vaccination

Automatic vaccine —
injection machine

(Kasai and Yoshimizu, Proc.
FISCUP,149-150, 2005)







“The Risk Assessment with Hazard Analysis” is
world standard to provide a “safe” food.
Consumer require a Safe and Worry-Free” food.

Food Chain Approach is important.

-Flow chart of fisheries products from fishing to consumer -
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Principles of Hygiene and Sanitation Control

In Japan, many seafood products are distributed without
being heated, like a Sashimi, Sushi etc., there is a

danger of their quality deteriorating sharply with the

passage of times at each stages after fishing.

- Temperature control is important in order to inhibit growth
of pathogens and spoilage organisms.

Reliable hygiene and sanitation controls at all stages from
fishing until products reach consumers are vital.

- This requires a system for quality control that integrates
the hygiene procedures in all industries involves in
the procession and distribution.

Kasai et al., Proce.JSPS-NRCT Int.Symp., 12-17, 2004.



Risk assessment for food safety
Hazard analysis (HA) of fish products

* No danger of zoonosis from fish to human
caused by fish viruses and bacteria.

« Zoonosis from fish to human caused by
parasite infection.

* Food poisoning caused by bacteria and
Viruses.




Food poisoning with fish products
In Japan

* Food poisoning caused by V. parahaemolyticus.

* Food poisoning caused by entero haemorrhagic
E. coli EHEC (O-157,H-7).

Food poisoning with oyster caused by human
virus; Norovirus, HA virus etc.

Parasite infection with odd taste in food.
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Model program for quality control
improvements for fisheries products.
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Hazard analysis (HA) of salmon
products

Entero-haemorrhagic E. coli (O-157-H7)
contamination.

“Sanadamushi’= tapeworm,
Diphyllobothrium latum larva, plerocercoid
infection.

Anisakis infection.
Listeria monocytogenes contamination.




Hazard analysis of “lkura” salmon roe
(Include a matured fish)

* Prevent the EHEC E. coli (O-157-H7)
contamination.

* Measurement the Diphyllobothrium latum
lavie; plerocercoid infection.

e Measurement an anisakis infection.

* Prevent the Lactobacillus sp. and Listeria
sp. contamination.



Diphyllobothrium latum
BARBLETHREFRSE
“Sanadamushi”

(RREBEEMZAT)

Plerocercoid in salmon filet

“Ruibe”’= salmon sashimi
1s a frozen meat

tapeworm
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CCP (Critical Control Point) of
fall chum salmon

- Introduce the sorting table and holding tank.

Separate the fish from ground.
Control the growth of EHEC: Cooling with ice.

Prevent the parasite infection : Freezing or
chilled .

For sashimi : frozen meat (“ruibe™).




CCP (1)

Before leaving port
Clean crushed ice 1s stored in a sanitary ship hold.
Fishing
Fall chum salmon are preserved alive in the hold filled
with clean seawater and ice.
Loading
To prevent damage to the flesh or roe materials from overloading,
the size of each catch is kept below a specified quantity.
Temperature control
The grounds seawater temperature, hold seawater
temperature and fish abdominal body temperature are measured.




CCP (2)

Landing
The salmon are moved directly from holds to sorting table.

Sorting and measurement

Fish are sorted and measured in plastic baskets according
to grades.

Preservation

After seawater and ice are placed in specialized tanks to preserve

freshness, fall chum salmon 1s placed in each tank and the tanks
are covered with insulated sheet.

The abdominal body temperature of the fish 1s controlled
at 8°C or less.




1505 are implemented for individuals engaged in ship’s
*' ers and auction market staff.
~ must be clean. Workers must wear

iz/)onboard the ship and at all woxhtat' ons. Fisherman must use
boots that are safe for work perfo

Stpuctuizes sueh.as deéks allew smooth dramage of wastewater.
- Seawater forwasﬁ_ﬁgnust be clean.
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Abdomens are held at a temperature of
8 C or less.

When landing, an individual fishing boat
confirms that the sufficient ice remains
in the hold tank.

Fall chum salmon are preserved with
seawater and brackish ice.

Care 1s exercised to ensure the size of
the catch does not result in overloading.

An individual measures and records
the temperatures of seawater, fish hold,
and salmon’s abdomens.

\ "Jn
SRRy
.e\t“\\\ \\v’o
. \\\4



N\ 014
- N\ E il
2 e v-E;‘l o) "' \ \ FEAR

e T

The salmon are moved directly from holds to sorting table.



= i erla'l that‘wﬂl become a source of pathogenlc bacterl_ T
on the seawater surface, and no contaminants such as engme fuel and

machme 011 ﬂoatmg in-the water. g

Fish are sorted and separate according to grades.



Sanitation control of ice and seawater for use: - -
» Ice use for cooling fisheries marine products is made from water
suitable for drinking and a bacterial inspection completed regularly.
- Bacterial inspections of the seawater for use are implemented at least
once a month.

After seawater and ice are placed in specialized tanks to preserve freshness,
fall chum salmon is placed in each tank.



Fall chum salmon is placed in each tank and the tanks are covered
with insulated sheet.
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CCP (3)

Receiving Z(F AN
Fish and baskets are never placed directly on the market floor surface,
and the floor surface 1s cleaned with sterilized seawater.

Auction £

An auction of each special tank and fish box 1s conducted among
buyers and the market staff, and the salmon successfully auctioned
are transferred by tank to processing plants as needed.

Materials acceptance FEHHEA

The time required for transport from market to processing plant is
between 5 to 30 minutes.




CCP 4)

Production control ;: &&&

Salmon are processed based on the HACCP manual.
The control check results for several dozen 1tems, such as the health
management of workers and control of the water use are implemented.

Response to problems b5 7 JL¥}is
BXEPO S TIVbEHFEEINS.
AN/ V—AlRRHFEZREICOY MMEICRETES.
Problems that occur during transport are reported based on the
response manual, handled and recorded.
A system has been prepared so the recorded documents can be
presented 1n the event of a problem at the processing plants.
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In 1999, Shibetsu Town implemented a local HA-CCP manual, “Town District HACCP
Manual”, covering every step from fishing through market auction, processing, and
distribution for all marine products taken from the local waters off Shibetsu Town.

e 1= 20T HACCP o7 Gt 1

1#0h—&ia! /

gEe——

VP ORI
HREEHACCPICDNT
JLEEE, T ) EE KENRREERRGERR)
OHRTHEEET VREE L EEED STHEFTORK
EERELETVHRERRVELE L.
FOEFIBREBLONEREITT . WREIG. Bk IERENEEHACC anuii
OLEREF—EBILITEEL, BENICWEREH

J WSO, Flo. MIREIC S DMENFHERRS .,l [ - = D || RANICE, RENSREEOREMT (HA) TRES
««««« ek ¥

? ﬂ#ﬁ G NIFEEANGEL, #9PREERE L ORRERR
ENFLR, ! S, FH (CCP) %R, 7z v/ REERMENATIHLER
B SRECBUTSE, [T | FRERREHACCP R PN 3 3. RXORBRATELECERL. ANORSEE. N
HERR] EUT, MESENERDBHSERIAOK (< \ CY AT 8 B 2\ IoRSTeREcLRE-TLR.
ENELTHRE LAAEN ST - 11T - HAXTO |y : ‘ s q B 5 7

MtHACCPY a7 ILRERR] HRIESNLFE

N SITREXT
HACCP (BEATEEERST)

(Hazard Analysis Critical Control Pcnntrbl)

TXY (NASA) R
SREOLDICERLT. RENCRRRBLI TRHL,
HEOLTREEEL, RRORSUERET IHEL.

BOEREIOMHICBIBZHACCPHRR—ELOT
BEHLTLET.
RREEEHACCPERIELTIT LT, 1LHHOES 1 ------
BEIEHS, RENCHEBNTORLKET (82 -
B BREZHIBLTIT<ED [EE LTORE] T
BILEATBLET.

TS - FH EIPKENT - AT EERE - Ol

<> ARTHBRCAITHRKERRTS @)) <Hif> 1=y TEANSSEALL. EEENACET R N — L HME - NIRE
<aE> K CRETE <) - HE>T5RF Y HNTIHERICHNLHETS (B3) oyl <EBUAR> Bysit. FEOGHCERASYSTEIAN, SEIHY <EEHIA> NS <HEWE> NDEHSHETNBEEANICOLTRABEREN
<HE>  EWCEIMEPBOWHEMCRD. ~ERUTCAzRd  <BE> WERRURASYICIOMAKEANTHE, TTILBE-E | | oy  )\REFZNZENETHRERTRATS ,m RESRHTS. LTORMICHBIT, HEFE CESUTREL. BIAND, TRHSUTRTTORE BU. BREFT, EHOCEROTEHBINESDE

KA. MR Lo o <P BHESHET. R, MNA, RAWEMBIL, BXTRILLS Tend. BRI 5 ~3 043RI WL, B8, T3 (29)

RERRTS. (@2) 1 0CHFRERTS (@4) ERRCRETS (BS) ,.m; ®7) <HEEE> KENTWCEICRESNMMHACCPY=a7iE || <FSIUME>REFONSTIL GRAROBMLE) LTI, MG
<S> RRDSIZyITMERBHTIEASRRBTERNSy | | <tU>  REALMSWACLDWAS>Y - AECELUNEDN. SUTHIENI, 8712 IHEE. EREORNES. R AR L
JEABAZNNIIHICHENS (R6) MSARYTIE, HYHTERMTBIHENG (H8) BRKORBELRTHECSSURR. RIS HERLERICORARALRITE UMM TLIS.

Town district HACCP promotion

This “Local Town District HA-CCP System” has been accepted in many fisherman’s
cooperatives in Hokkaido and Tohoku area, and created this system in many places.
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Limit factor at the fishing port
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Disinfection of water

- UV 1rradiation

Use a ultraviolet light
Widely used, relatively high cost
Change a lamp (8,000 hr)

- Ozone treatment

Ozone gas bubble and brome oxidant

High cost of equipment and running cost
Using high voltage

* Electrolyzer

Use a hypochlorite produced by electrolysis
Equipment is simple and cheep
Electrode are able to use more than 5 years




Prevention methods of food poisoning caused by
V. parahaemolyticus at a fishing port

- Tap water or disinfected sea water* should be used

for washing a fisheries products.
(*Disinfected seawater or artificial seawater)
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UV treatment Unit : SRR B D LM RREFEE
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Application of this method for the hygiene and
sanitation at a fisheries field

" Disinfection of seawater pomp up from the fishing port
was 1nvestigated using an electrolyzation.
- Viable bacterial counts of electrolyzed seawater from port
were decreased.
- This water was useful to disinfect the deck and hatch of fishing
boat, fish selection board, quay, and the market floor
at a fishing port.
- This system 1s suitable oyster and scallop elimination.

Kasai and Yoshimizu, Proc.Joint Meet.Korean Soc.Fish.Sci., Korean Soc.Fish.Resource,
Korean Soc.Fish.Tech., Kunsan University, 15-25, 2002.
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Electrolyzer to disinfect the port
sea water and unit to control the
chlorine concentration.




Disinfectant effects of electrolyzer set in fishing
boat on viable bacteria in seawater

ER4AEDRMICEYfF =B KEREEDRENR

_ Coli forms Viable counts _
Place  Chlorine Current Volt Bacteri
oncentration before after before after cidal
(mg/L) (A) (V) (MPN/100mL) (CFU/mL) effects

Shari 0.55 ND ND 23 <1.8 6.1x10% 1.8x10° 99.7

Rause 0.52 12 3.9 33 <1.8 1.2x10° 8.4x107 >99.9
Bekkai 0.52 24 5.3 33 7.8 1.7x104 5.6x10° >99.9
Shibetsu1 0.51 7.7 3.8 >1800 <1.8 1.4x10* 4.7x10° >99.9
Shibetsu2 0.53 5.4 3.6 >1800 6.8 1.4x10% 4.8x10° >99.9
Shibetsu3 0.55 125 44 >1800 7.8 1.4x10% 5.7x10° >99.9
Shibetsu4 0.52 6 3.7 >1800 4.5 1.4x10% 4.2x10° >99.9

ND; Not determined.
Kasai and Yoshimizu, SuisanGakkaishi, 69, 955-959, 2003.



Plan to create a fishing port based on hygiene and sanitation
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Fishing port based on hygiene and sanitation in Hokkaido
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Fishing port is a kitchen
i+ to provide a safe seafood
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Prevention of rain, wind, dust
and birds
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Clean water system to wash
. equipment and apparatus
~ etc.
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Skim to certify the hygiene and sanitation control fish market in fisheries port.
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Level of hygiene and sanitation management at fishing ports
CREOHEEEIES: KEFT 2009)

Level Definition Concept
1 A fishing port where necessary Specification of hazardous factors
minimum measures are taken for throughout all processes including
all items of hazardous factors to “landing work at quays” and
prevent contamination with food “auction and sorting and measurement
poisoning bacteria work at handling yards”
Implementation of measures from both
BRPEHEEOBAZSIET 5720, GEERNLE D viewpoints of hardware and software
B5HTNTOHEBIZEW THERKROHE 2T aiming at elimination of hazardous
BTV Ik factors throughout all processes
I
2 A fishing port where complete In addition to measures for level 1,
prevention of contamination with
food poisoning bacteria by taking Implementation of measures from both
various measures has been viewpoints of hardware and software
confirmed, as well as sustainability needed to satisfy each standerd
of the above condition has been
kept Implementation of periodical inspection,
checking, etc. for sustainability
FRERRIZ LD BT EHEOBRADRNT & DR assurance of measures
ENTND L EBIZ, ROFHUERR ST
W 2 Ik
3 A fishing port where a Regarding measures for level 1 and

comprehensive management
system for hygiene and sanitation
management has been established

A E BRI DA RS BRRHI D3N S 4T
WD i

level 2, establishment of systems for:

Operation and maintenance of records
Enabling information provision in
response to requests

(Fisheries Agency, Ministry of Agriculture, Forestry and Fisheries 2009)




. Hakodate fisheries port and market




Agriculture GAP = Good Agricultural Practice

-
Global GAP J-GAP

Aquaculture GAP (Good Aquacultural Practice)
Hazard Analysis—Setting the Critical Control Point

Hygiene and Quality Control Standard
* Resources Conservation—MEL Japan (Marine eco-label)
* Fishing to Market —Fisheries GP
* Aquaculture Farm to Market
—Good Aquacultural Practice (GAP/JAS)
* Production Facility to Consumer
—HACCP 4 Traceability
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Traceabillity for cultured fish
BHEADIN —HE) 74—

« FAEREELTOEEIZ ! Unit ofculture
HE/NEEE EEHNDE

Net pen culture: net
EEEE: 2 0BDEIE.
Tank culture: tank

- TEMFHBRATOER KA.
Recycle tank culture : tank

- HADEREE 1ZHE.
Blood stock : tagging individual




wmea 2mpixmase smsonzwmsss; CNECKINg list of cultured fish for

ERAOEES BESERE: 111
o _ trageability.
. A
Species 20
. £ [E#
Shipment Date Y, —
T (B EE)
Place B
%
Farmer Name A w——
Fry Origin = = 4 8
R [EREE
Culture. . o iziomm e a7 mX3S mxBE m{7ARE )
Condition % | 18] maeguﬁﬁnm EX= 7 Kg/m3)
DHEE H o
E (RmEmRs ERTAS | EMAN-XRS Ehiz
A | & |wmwrornerts [FE = 5 s
Chemotherapy | 5 | & %8 s p o
-1 g Wk &£ A B
~ TR & B B
Vaccine EEESZ T L RN
& | %AS 9B & B 8§
. EAL T SO HE (=5t OF - (EP) + E4AF - B
Dlet g S TLEAT
“ HEA
& | mm (EEESSH
= E ap ESHES (BRH)
E | A
o AR
Owner . T
= =
H
Processing n e
i
3

[_H#HERA EEHPAXRAEE illwimﬁg ]

-7~



Secure a safe food and provide
a worry-free product

 Fisheries GP, GAP
--- Introduce the HACCP system.

* Traceability
--- Establish a traceabillity system.

 Fare trade
--- Promote a fare trade.




Fisheries Good Practice

Hygiene and Sanitation Control
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MSC (Marine Stewardship Council) | #
MEL Japan

Fisheries GP, GAP

HACCP for US
HACCP for EU

Domesti

FDA System
HACCP for US & EU
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