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Development of an Hazard Analysis Critical Control Point Application Model

for a Olive Flounder (Paralichthys olivaceus) Aquaculture Farm
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Abstract

We attempted to apply the HACCP

system adopted in the food industry to a olive flounder

(Paralichthys olivaceus) aquaculture farm to ensure the hygiene safety of farmed fish. In this study,
HACCP system procedures, including HACCP team organization, critical point determination, establishment
of standard limits etc., were established using Codex 12 procedures. To determine whether hazards were
critical elements, we evaluated the likelihood and seriousness of each hazard element. The likelihood of
residual medicine exceeding the acceptable limit in shipped fish products was demonstrated to be a critical
hazard element. Management of the shipment stage was determined to be a critical control point (CCP).
Checking the records for stock and release and maintaining a history of medicine use before shipping the
fish were suggested as monitoring methods. The standards for acceptable residual medicine were set based
on relevant laws and regulations, and then the limits were adapted and established for the CCP. An
HACCP plan applicable to olive flounder farms was established.

Key words : HACCP, Application model, Aquaculture farm, Paralichthys olivaceus
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<Table 1> Hazard analysis and critical control points (HACCP) team members and organization

Role Name Responsibilities Background
GILD » Aquaculture farm administration « Fish farming, years
President r-iong » HACCP management *« HACCP regular course
Hong . .
» Supervision and record approval completion
*« HACCP documentation manage- ) )
. » Fish farming, years
Semior 1 jung ment « HACCP educational
Manager ~Iung Sa L HACCP fulfillment ~ educational program
» CCP monitoring set up in company
*« HACCP documentation and « Fish farming, years
Breeding Ryuk-Do breeding management
Manager Oh  Record keeping for young fish
and breeding management
L * Manage aquaculture farm « Fish farming, years
Facilities e —
M Ju-Do Je facilities
anager  Record keeping for facilities
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<Table 2> Product (fish) specification
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1. Product name

* Live olive flounder or brand name.

[\

. Aquaculture industry license
number and date of enrollment

« Input license number and date of enrollment.

3. Draftsman and date of
preparation

 Draftsman and date of preparation.

4. Final product characteristics

« Live fish (olive flounder) 100%

5. Hatchery fish standard
(at shipment stage)

« Size and other properties
» Heavy metal content
* Residual antibiotics

6. Precautions during storage and
distribution

« Fish should be alive and under no stress during
distribution and transport

7. Sorting and transport

« Transporter information

8. End use

« Sliced raw fish
* Product life cycle information

9. Customers and sensitive
groups

» General public
» Anyone who is allergic to raw fish should not eat fish
unless it is cooked

10. Other labeling requirements

* Producer name and contact information
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[Fig. 1] Process flow diagram of the olive flounder production line
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<Table 3> Hazard analysis worksheet for major and minor materials hazards. B, Biological hazards. C,
Chemical hazards. P, Physical hazards

Process stage Potential Hazards Hazard Analysis Note
o B: Pathogenic * Disease outbreak due to contamination by |Field check by
Nursery receiving microorganisms pathogenic microorganisms when introducing | aquatic animal
young fish. disease manager
C: Chemical » Chemical residuals within fish bodies Ditto
residuals introduced along with young fish.
P: Ditto
. « Disease outbreak and death due to .
Water Elicfg(t)lrlofgizlr(l:ls contamination by pathogenic microorganisms ZZ?ttifgcationquahty
g in breeding water intake.
C: Chemical * Fish bioaccumulation of heavy metals
cc;n tamination (e.g. ,mercury,lead,cadmlum,etc.) ) and '
in breeding chemicals taken up from breeding water. Ditto
water Potential human health hazard through
consumption.
P: Ditto
« Stocking of raw fish materials infected
Feed ) with'pathogenic microorganisms such as
storage Raw fish | B: Pathogenic Vibrio spp. and parasites Organoleptics
Jstock materials | microorganisms « Proliferation of pathogens when feeds are
stored too long or at the wrong
temperature.
* Deterioration due to improper storage of
C1: Formation of| raw fish materials
harmful materials | « Deterioration when feeds are stored too Ditto
C2: Heavy metal | long or at the wrong temperature
contamination » Heavy metal residual in fish captured
from contaminated sea
P: Ditto
Feed F 1 }])3 ’ (fjontgmn(liatlon » Contamination of aquacultured fish with Feed lit
storage forrnu a y Iungl an pathogenic microorganisms and fungi found cee . quality
/stock eed pathogenic within mixed processed feeds certification
microorganisms P
Sd deAdmirrrllaLl?;il;gg * Human bioaccumulation of chemicals after Ditto
feed consuming contaminated fish
P: Foreign « Entrainment of foreign substances such as Ditto
substance iron fragments, plastics, efc.
Aquaculture drug B: Transaction
storage : receipt
. » Improper storage and exceeding the
géteLn(::Sys of drug expiration date may decrease drug potency | Ditto
or create side effects
Workers,  tools -~ and | B: Cross « Disease outbreak due to cross
materials used  in|contamination contamination between humans and animals A medical report
aquaculture facilities | outbreak
C: Chemical * Disease outbreak due to contaminated '
Human, apparatus, | hazard facilities, materials, breeding environment, |Ditto
materials efc.
aquaculture facilities p- Ditto
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<Table 4> Hazard analysis worksheet for use during breeding and shipping. B, Biological hazards. C,
Chemical hazards. P, Physical hazards

Process stage |Potential Hazards Hazard Analysis Note
« Proliferation of pathogenic microorganisms when
Feed B: Pathogenic producing feed wusing contaminated raw fish Sanitation
processing | microorganism materials management
/mixing contamination « Infection due to improper sanitation of feed g
preparation equipment and storage containers
« Unintentional addition of drugs to drug-free feed
C: Chemical * Drug residuals present in feed due to improper| Sanitation
contamination washing and sanitation after preparing medicated| management
feed
P:
Nursery El:ic}r)(?(t)}rloflfir;ﬁl » Disease outbreak due to pathogenic bacteria or Sanitation
receiving gan virus infection in incoming fish management
contamination
C: Chemical * Drug residual in fish due to “dipping” drug| Sanitation
residual treatment when introducing young fish management
P:
e Outbreak due to entrance of pathogenic
Breedin B: Pathogenic microorganisms with breeding water intake
& " £l « Infection of healthy fish by diseased and dead Sanitation
microorganism fish t
contamination s - managemeir
» Cross contamination due to normal use of tools
previously used to handle dead or diseased fish.
» Use of non-approved drugs Sanitation
C: Drug use * Overuse of drug and medical supplies above management
standard dosage g
P:
B: Pathogenic * Cross contamination due to the use of a Sanitation
Fish-grading | microorganism specialized selection tool with both healthy and management
contamination diseased fish. g
C:
P: Damage to fish | « Damage to fish by a selection tool Sanitation
management
Fish-grading B: Pathogenic e Outbreak due to entrance of pathogenic Sanitation
microorganism . . . . .
(final) contamination microorganisms with breeding water intake management
C:
P: Damage to fish | « Damage to fish by a selection tool Sanitation
management
Shipment B:
C: Aquaculture :E?n%arrlesl;(iigaaclcign{lrllsgl)c; teodf f;ig s after consumin ccp
drug residual : g g management
medicated fish
P: Damage to fish | « Damage to fish by transport tools Sanitation
management
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Question )
: Is there a hazard at this process step?
l l
No Yes — CP
l
Question Do preventive measure(s) exist for the identified
2. hazard?
l l
Yes No Modify step process or product
l l
J Is control necessary at this step for safety? — Yes
l l
0 — ot a —
! N Not a CCP CP
Question Is the step specifically designed to ecliminate or reduce the likely occurrence of the v
es
3. hazard to an acceptable level? —
l l
No I
l l
Question o )
4 Could contamination occur or increase to unacceptable level(s)? l
l l l
Yes No —  Not a CCP — CP !
l l
Question  Will a subsequent step or action eliminate or reduce the hazard to an acceptable !
5. level?
l l l
l
Yes — Not a CCP — CP No — CCp

[Fig. 2] Critical control point decision tree. This decision tree will be used to reduce risk after first
drawing up a hazards list for each HACCP plan and hazard analysis
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<Table 5> Critical control point decision tree for ingredients
P . Hazard Question CP/
rocess stage azards
g 1 2 3 4 5 | ccp
* Disease  outbreak due to  pathogenic

Nursery receiving microorganism contamination when young | Yes CP

fish are introduced

Nursery receiving * Chemical residuals and contamination when No | Yes | No | No CP

young fish are introduced
« Fish disease outbreak and death due to
Water entrance of pathogenic microorganisms with | Yes CP
breeding water intake
 Fish bioaccumulation of heavy metals and
chemicals in breeding water; potential
Water human  health hazard due to fish Yes cp
consumption
¢ Stocking of raw fish materials contaminated
with pathogenic microorganisms such as
Feed o .
Raw fish Vibrio spp. and parasites

storage . . . Yes CP

materials |  Proliferation of pathogens when feeds are

/stock

stored for too long or at the wrong
temperature
« Deterioration due to improper storage after
Feed catching
Raw fish | « Deterioration when feeds are stored for too
storage terial 1 t th i t Yes CP
Istock materials ong or at the wrong temperature
» Heavy metal residuals in fish captured from
contaminated sea areas

Feed » Contamination of aquacultured fish with

Formula : . . :

storage | g pathogenic microorganisms and fungi found| Yes CP

/stock within mixed processed feeds

Feed . . .

Formula| « Human bioaccumulation of chemicals after

storage | goed consuming contaminated fish No | Yes | No | Yes | Yes | CP

/stock

Feed g la| » Contaminati ith foreign objects such

storage ormula ontamination with foreign objects such as |y CP

feed metal or vinyl.

/stock

e Improper  storage and exceeding the
Aquaculture drug expiration date may decrease drug potency| Yes CP
storage p Y &P y
g or create side effects
Workers, tools and |, Disease outbreak due to cross contamination
materials used in . Yes CP
i between humans and animals
aquaculture facilities
Human, apparatus, * Disease outbreak due to contaminated
materials, facilities, materials, breeding environment, | Yes CP
aquaculture facilities etc.
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<Table 6> Critical control point decision tree for the breeding and shipment stages
Question CP/
Process  stage Hazards
1 2 3 4 5 CCp
« Proliferation of pathogenic
Feed microorganisms when producing feed
using contaminated raw fish
processing materials Yes CP
Jmixi « Infection due to improper sanitation
mixing of feed preparation equipment and
storage containers
Feed « Unintentional addition of drugs to
drug-free feed
processing » Drug residuals present in feed due No | Yes | No | Yes | Yes CP
Jmixi improper washing and sanitation
mixing after preparing medicated feed
Nursery « Disease outbreak due to pathogenic
. microorganism infection in incoming Yes CpP
receiving fish
Nursery * Drug residual in fish due to
. “dipping” drug treatment or No | Yes | No | Yes | Yes CP
receiving introduced with young fish
e Outbreak due to entrance of pathogenic
microorganisms with breeding water intake
« Infection of healthy fish by diseased and
Breeding dead fish Yes CP
» Cross contamination due to normal use of
tools previously used to handle dead or
diseased fish.
» Use of non-approved drug
Breeding * Overuse of drug and medical supplies| Yes CP
above standard dosage
* Cross contamination due to use of a
Fish-grading specialized selection tool with both healthy | Yes CP
and diseased fish.
. . e Damage to fish through the use of a
Fish-grading selection tool Yes CP
Fish-grading | . Outbreak due to entrance of pathogenic
: . . . . Yes CP
(final) microorganisms with breeding water intake
Fish-grading | « Damage to fish through wuse of a
. Yes CP
(last) transporting tool
* Drug residual in medicated fish
Shipping e« Human bioaccumulation of drugs after| No | Yes | Yes CCp
consuming medicated fish
Shipping » Damage to fish by a transporting tool Yes CP
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<Table 7> Establishment of critical limits (CLs) for critical control points

1. Shipment of drug residuals in fish

ignificant h . .
Significant hazard(s) 2. Exceeding the standard limits for heavy metal contents

CCP Shipment stage

1. Use of only approved drugs and medical supplies.

2. Heavy metal levels below water quality standards, as follows: total
mercury, < 0.5 mg/L; lead, < 0.5 mg/L.

3. Observe safe withdrawal period for a given drug before shipment

L
¢ 4. Residual antibiotic levels below the following limits: total tetracycline, 0.2
mg/L; flumequine, 0.5 mg/L; doxycycline, 0.05 mg/L; lincomycin, 0.1
mg/L; oxolinic acid, 0.1 mg/L; enrofloxacine + ciploxcin, 0.1 mg/L;
ampicillin, 0.05 mg/L; amoxicillin, 0.05 mg/L; sulfonamides, 0.1 mg/L.
1. Drugs approved for use in fish are regulated by the Ministry for Food,
Basis for| Agriculture, Forestry and Fisheries.
selecting CLs 2. Safe drug withdrawal periods are defined by law to prevent residual
drugs in fish destined for immediate consumption.
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<Table 8> Olive flounder aquaculture farm HACCP plan

sHRAZH2|7|E(HACCP) M2 7w

Significant « Residual drugs in fish
hazard(s) » Exceeding standard limits on heavy metal contents
CCP « Shipment stage

Critical Limits

» Observe safe withdrawal period for a given drug before shipment

» Check fish for the presence of antibiotics

CLs
(CLs) » Check fish for the presence of heavy metals
Monitoring What » Drug administration and drug-use records
» Keep track of drug administration with respect to receiving and shipping
o fish
Monitorin How . . . . . .
g » Establish the safe withdrawal period and require confirmation that it has
been met before shipment can proceed
Monitoring When * Several days or hours before olive flounder shipment (drug specific)
Monitoring Who » Representative or HACCP team leader
Corrective When » When the safe withdrawal period has not been observed, as determined
action by test results showing drug residues greater than the approved limit
* Reject shipment and report to representative
» Representative ~ will adjust shipment plan after reviewing drug
administration records of drug administration and usage
Corrective Method » Corrective action and its outcome will be documented by the
action representative
 Provide employee training on drug residual requirements and how to
dispose of drugs when no longer usable.
» Use of non-approved drugs is prohibited
» Maintain drug management records and perform inventory checks to ensure that drug
use and stocks are in agreement
Verification » Require a certificate of antibiotics inspection

» Carry out HACCP plan validation
» Carry out annual evaluations

Record keeping

» Aquaculture drug use and shipment registry (CCP monitoring)

» Drug administration and use records
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