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Abstract

Many sanitation control problems due to aging facilities and equipment were identified when applying
an HACCP system to a flatfish (Paralichthys olivaceus) aquaculture farm. Specifically, the major problems
included a lack of awareness about worker hygiene, lack of management of the use of fish medicines, and
vulnerability to secondary contamination by cross-contamination owing to a failure to separate breeding
tools used for healthy and unhealthy fish. Therefore, the management standards on the farm regarding the

surrounding environment, facilities and equipment, breeding tools, feed and medication, and the hygiene of
practitioners must be improved. The hygiene management standards were divided into different procedures
such as the management of farm hygiene and environmental sanitation, facilities and equipment, fish
hygiene, feed, medications, water, and the stocking and shipping of fish. For each procedure, we
established the management standards, inspection period, inspection procedures, and how to deal with errors
that occur, to enable hygiene management by a small number of managers. Additionally, an inspection

system and record form to

implement an HACCP system were developed to maintain systematic

management. The management and inspection of all aspects of the farm were designed to be easily

managed by the supervisor.

Key words : HACCP, Sanitation Control, Aquaculture farm

I.ME
1990t ©]F =l AE9 A&ZFQ =8}
THlo]l FAbEef thEt 7|Tof H-SEte] Thekdt

ogt o W A =g R ofuEl QFojAlR
o] ek, FAHEOloFE g TOoE Qg
=2, Aol Aatel dish 3918
2o FoRd, A w9 7 T 7E EA
Aol wZ¥o] AUTHKim et al, 2011). H= P+
A= Fagakze] gk ule] AAkEshdw

+ Corresponding author : 051-720-3040, protjee@korea.kr

- 1179 -



X2 . 0lxy| .2
Al AR 9 @ A% B 71 F(HACCP) 24
o] F0AS QAata kA Ao tsh 9] AekAA

state] Au|zbelAl QPG kA FAHES

o
THEI Al Bk FTA |42l dinlst
o] %7 olFFAAY FAHES ST LA =

<ol

2012 B7HA o FFA el HACCP= 488t
7] f18kel 19091 AA7F FA% HACCP A 9A}
dom Ad"oe] Ao o]F HA= 809
el &skar, AT, AW, AEA el A sl
U 1 & HACCP o|ANd= =5 A3
T 2020, |94 674, Fol 9L, Widel
4Nz, A 3704 Solth

&27&e] HACCP o|BAE 2 5538w HACCP
71w sAueIEs A7 FHAACk St
(The Ministry of Maritime Affairs and Fisheries,
2013%). olF 9887 IE=S V=, EU sollA
AEAATH FHoE A 83tal 9l GMP(good
manufacturing practice) 2} SSOP(sanitation
operating procedure)°l] TA3FO] A|A]E
201395 5€el o] AR IIES

standard
Zlolm

7N sk

ZiO]E]r(The Ministry of Maritime Affairs and
Fisheries, 2013-150). F21golq AT 7FS

AFA Al AgH ook dh= HATe A
Al Az, A8 2 A diFd 2 A
AL ojdA oldqsty FUEHE ZIIME f
gt x| E A (NFRDI, 1996; Chang et

2010)5 AR sk FA Brbel AekE
= A Aot
g, WA= S FHolF $ Akl 7P

09 #EAGEEOR AYHo] £2S Fuks)
A Agskn Yok 2AA FAE FES 0@

3 g]lolt,

g ;‘(] oo]:/ﬂ

Az Agstr] dsixE 71ee olWshy] A%
SREz, 5 4R FF AR EAE v
wofof spAINL, Foje] gk HACCP 445 FE
(Kim et al, 2012b)3F 1+ o] 2lell= |A| F2)%
A AL F Qe AT EAE vk EA
Z3kS7] o)t

B AFeA s dAe §4
S1Ave] e HACCP
2ol A ZE3ojof & 7]
&7, Als 9 okl EH?E
AAlete] HA kAol HACCP 2§ ¥

—é‘
22 w40 @ 5 Q=S H9

i

e mlo
Yy

_ﬁ
I
dr =
do
> Ol
=)
)
o
o2

N

=
QLN

=4
[e

el Sy
o, diF
]latod %*ﬁﬂrﬂl"ﬂ
4‘1}51211?} AR
A2 }3‘1301 A
dor, AME F wate s WA 9%
B2 S ol Fo|HA] &AL SItHFig 1], 5
é*cloi%%: 34%5}71 e AR
gol g} watol

237k Bk

2

oS
o 1>
O

NAETE EBoel ABote
A4Q%e ALy AF AH A5

H3lo] olaala 9= %“‘Xo‘% 79 AN, A

%0 M ol ¥ e rlo

¥ o
)
olr
oX,
o



Wx| QAE HACCP 82 9I8t fuaalol thet ol

HACCPE 2&3t7] Qe 7141 AlA, A FTFAMEFA T A232A48 ] gl <
v, ARSET, oFE 9 AbE ], FARES Q1A ko] AREsR WA FakEe fEle s
ol thE Wsprh glojop & Zlom wdHW,  FY|E(MMAF, 2003; & HFAM E, 201000 3
olF #IEE & Sl HATEIIFo] HlmAl B FAAL] & A1E (Sanitation Standard Operating
Q3% Zog Fy Q) Procedures, SSOP)S 1LA|5}%1 9™, HACCP &§

A HACCP o8& S8 ¢4 EA=2 9
2. AX| EFAADE I EAKSSOP) S >F-3ojoF St

T

[Fig. 1] Hygiene management in a flatfish (Paralichthys olivaceus) aquaculture facility

A, Worker sanitary apparel management. B, Management of the feed mixing machine and facility.
C, Breeding tool management. D, Management of the surrounding environment.
E, Medication and feed management. F, Breeding building management
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<Table 2> Example of a daily sanitation checklist used in a flatfish (Paralichthys olivaceus) aquaculture
facility

User Supervisor
. . .
Sanitation Checklist Approval
DATE: (YYYY-MM-DD)
Personal Sanitation Checklist [Disinfection activities and harmful insect elimination
Worker Hygiene Boots Disinfection Trays Breeding Tools and Goods Checkli(;icgarmful
Name of | Health Sanitary Apparel Place Sanitation
worker | condition Gloves | (number + name of room
Clothing| Boots & cap go0ds)
Change/
clean/
disinfection
Name of disinfectant
Frequency Once weekly Once weekly
Notes Once monthly Once monthly
(Continued on the next page)
. oo . Drug
Aquaculture Facility Sanitation Checklist
Management
Cleanliness in the [ Acceptable . . [ Acceptable .
surrounding environment O Unacceptable Waste separation and collection 0 Unacceptable Drug Name Use History
Entrance of harmful insects or [ Acceptable L. N [ Acceptable
animals [J Unacceptable Condition of shipping arca [ Unacceptable
Cleanliness of breeding building | [ Acceptable Condition of feed storehouse | [ Acceptable
and water tank [J Unacceptable (clean and organized) [ Unacceptable
Sanitary  apparel clean and | [ Acceptable Tools for handling dead fish | [ Acceptable
properly stored [J Unacceptable disinfected and properly stored [ Unacceptable
Tools clean and properly [ Acceptable Breeding building washed [ Acceptable
stored [ Unacceptable and drained [] Unacceptable
Cor}tro}led ”-condmon of [ Acceptable Feed managed using a “first-in [ Acceptable Fish Disease
semitation facilities and foothold [J Unacceptable and first-out” polic: [ Unacceptable Management
disinfection trays P policy P =
Dead fish properly separated | [] Acceptable [ Acceptable Disease Clinical
Window insect screens intact Assess-
and stored [J Unacceptable [ Unacceptable Detected ment
Drugs properly stored and | [ Acceptable Condition of cold storage | [ Acceptable
organized by use [J Unacceptable and live feed facility [ Unacceptable
Drug storage room locked [ Acceptable Toilet and sanitation room | [ Acceptable
and secure [ Unacceptable clean [] Unacceptable
Sanitary apparel for visitors [ Acceptable Condition of cleaning and [ Acceptable
clean and properly stored [ Unacceptable disinfection tank [ Unacceptable
Toxic materials properly [ Acceptable Feeding equipment clean and [ Acceptable
stored and labeled [ Unacceptable properly stored [ Unacceptable
Corrective action when deviating from normal operating procedures Treatment of Dead Fish
. Volume
Reason for Deviation Corrective Action Taken Volume of of Method of
Total Stock . Treatment
Carry-out
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<Table 3> Example of a registry used to track medication use and fish shipments for critical control
point (CCP) management in a flatfish (Paralichthys olivaceus) aquaculture facility

Aquaculture Drug Use and Shipment Registry

Drug Administration

Shipping Information

e
< s o 5
2 = Approval =4 o o Approval
= @ o =]
> Z g =] %) 5 =
= 2y 2 = @ = S =8 = @
) == =] o o o =i > o =.
::w 2.0 @ = - ::w ez} g [N = g
29 o > > © 8 g Efel = E ©
Zz a = a = £ z = = 5B = 7 %] S
¢ 2| o | E| 8| ¢ g &l o | o |72 2% | E 5
S| 2 | £ | 8 2 s | = e E g
309 03 =4 a 78 =1 @ ~ - <] 17
= S g s} = s S
=S 2 = (3] 9]
g el i Y
=] =} [=%

* Describe in detail all antibiotics and disinfectants used.

% After recording the final grouping date on the shipment water
tank, determine the end-date of the withdrawal period based on the
most recent drug administration recorded on the shipment water tank
or previous water tank.

o MPAtEe RS E§3tol
+ Aol =

, A = °
wp SR 7SS 2Ekd g glom, ARl Wk,
o]o} HhE, Aol sl distel i Bl 7] olof &
an Uh<Table 4 4! Table 5>.
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<Table 4> Example of a registry used to track antibiotic use and storage

Drug Use Registry

Name of Drug Withdrawal Period
Active Ingredient Storage Area
Usage Expiration Date
. Stock
Carry-in Carry-out Remaining Approval
Date of . Place of . Volume of .
Purchase Quantity Purchase Date of Use| Purpose Quantity drug stock User Supervis-or
<Table 5> Example of a registry used to track feed use and storage
. User Supervisor
Feed Registry Approval
Name of Feed Date of Storage Shelf Life Notes
. . Quantity . . Quantity
nti Quanti nti Quanti
Date Quantity Y Remain- | Confirm-ation Date Quantity Y Remain- | Confirm-ation
Added Used . Added Used .
ing ing
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<Table 6> Example of a registry used to track
treatments

Stock Registry

new stock introductions and preventative health

User Supervisor

Approval

Life stage

Species of stock introduced:

Date of introduction

(YYYY-MM-DD)

Name
(Aquaculture facility / Importer)

-Address:
-Telephone No.:

-Address:
-Telephone No.:

Contact information
(Aquaculture facility / Importer)

Transporter contact information

Transportation method

Size and quantity of stock introduced Size (cm'g) Weight (kg) Number of fish
Number of introductions

Nursery health condition [] Good [] Poor [] Bad

Drug(s) treatment required [] Handling [] Non-handling

Name of drug(s) used

Date of drug(s)
(dipping)

administration

(YYYY-MM-DD)

Tank No.

Total

Quantity of stock introduced

Disease inspection certificate received

Corrective when

from normal

action deviating
operating procedures

Reason for deviation

Corrective action taken

When deviates from the critical limit
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<Table 7> Example of a registry used to track fish disease and its management

SECRTPIRETE

Fish disease management

ol - ={7hA - 2t

==

Approval

User Supervisor

Date of outbreak

(YYYY-MM-DD)

Tank No.

Disease symptoms

Diagnosis

Comments of the
aquatic animal
manager and drugs
prescribed

Drug(s) applied

Withdrawal Period

Dose
Initial date of End date of
administration administration
User Signature
Fish disease Si

ignature

manager

<Table 8> Example of a checklist used for routine inspections of aquaculture facilities and equipment

e . . User Supervisor
Facility Inspection Checklist Approval
Date: (YYYY-MM-DD) Inspection
Inspection cycle: Once weekly Time:
Overall Assessment: +/ Satisfactory X Needs improvement
Facility Inspection Criteria Results Corrective action taken

Feed mixing machine Operating condition
Feed making  (mixing) Cleaning and  maintenance
machine
Cold storage of feed ?eed 1}§ed according to “first-in,

1rst-out
Cold storage Temperature acceptable
Cold storage Cleaning and management
Feed storehouse f1~:eed 1,17sed according to “first-in,

1rst-out

Storehouse of assorted feed

Operating condition

Storehouse of assorted feed

Cleaning and  maintenance

Electric generator

Operating condition

Machine and electric

generator

Cleaning and  maintenance

Liquid oxygen tank

Pressure gauge check

Liquid oxygen

Volume check

Oxygen Generator

Verify normal operation

High-pressure cleaner

Verify normal operation

Vehicle-disinfector

Verify normal operation

Fire extinguisher

Verify normal operation
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