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Abstract

An auction house at the place of origin is the endpoint of the production stage of fishery products and
the starting point of the distribution stage. It plays a key role in the distribution of fishery products as
large quantities of the product are collected here, and it is where the price is determined. The primary
sanitation management in the auction house may affect the freshness and quality of the products for
subsequent distribution and processing. Nevertheless, this aspect is mostly neglected. In addition, the current
laws are ineffective as the announced sanitation management standards are not presented in a specific and
obvious manner, and thus, they are rarely utilized in the field. Therefore, this study aims to develop a
hazard analysis and critical control points model for an auction house at the place of origin, which is a
food safety management system with considerable recognition and reliability, to ensure that high-quality and
safe fishery products are supplied to the consumer.
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<Table 1> Description of fishery products

Type of fishery product Fresh fish

Common name / Scientific name

Mackerel / Scomber japonicus

Harvested area

East Sea, Gangneung, Jumunjin

In chilled sea water

How the product is Surrounded with crushed ice V
received Under refrigeration
Frozen
In chilled sea water
How the product is Surrounded with crushed ice V
displayed/stored Under refrigeration
Frozen
In chilled sea water
How the product is Surrounded with crushed ice/chemical coolant (gel packs) V
shipped Under refrigeration
Frozen
To be consumed raw
Intended use
To be cooked by the consumer V
General public V

Intended consumer

At-risk population (Infants and young children, pregnant women, older

adults, and people with weakened immune systems)
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<Table 2> Description of the process of consignment sale for fishery products

Process

Description

Landing

At the landing site (wharf), the catch (fishery products) are landed using the vessel’s gear,
quay mounted fixed/mobile cranes, fish pumps, etc. They are also landed by manual handling
using a landing net or container.

Fishery products must be unloaded quickly and carefully from the vessel.

Fishery products should be unloaded onto a clean raised platform or into clean plastic
containers, live fish holding tanks, etc.

Fishery products should never be allowed to come into contact with the ground and should
not come into contact with unhygienic surfaces and materials.

Sorting

Fresh/frozen fish: Unloaded fishery products are put into a fish grader or sorted by hand
according to species, size, weight, condition, etc., and then they are stored in a container
which can be easily cleaned.

- Fishery products should be chilled to a temperature of around 0 °C at a 1:1 ice to fishery
product ratio using good quality ice.

- When icing, place a layer of ice on the bottom of the container and then place the fishery
products on top of the ice. Next, cover the layer of fishery products with another layer of
ice. Repeat for each layer of fishery products and ice.

- The containers should be insulated and provided with a cover. The containers should also
have a drainage hole on the bottom to allow draining of melted ice and blood.

Live fish: Unloaded fishery products are sorted using tools like landing nets or trays, then
stored in live fish holding tanks or containers.

- Live fish holding tanks should be designed, constructed, and maintained such that the water
quality will not cause fishery product contamination.

- Live fish holding tanks should have a filtration system removing particulate waste from the
water, a pumping system maintaining water circulation to keep the water continually
aerated, and a temperature control system.

- Water for live fish holding tanks must meet certain standards®.

- Water drawn directly from the ocean must be disinfected using disinfection devices such as
ozone or UV systems.

- Bivalves that share the water system with other fish species should be placed in a separate
tank closest to the water supply source and receive the cleanest water; they should not be
mixed in the same tank with other fish species (crustaceans, finfish).
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<Table 2> Description of the process of consignment sale for fishery products (Cont’d)

Process Description

¢ Sorted fishery products are displayed on raised platforms or pallets on the auction hall for
sale. The auctioneer and the prospective buyers should check the types and quantities of
arranged fishery products before the auction.
Prospective buyers make a bid for fishery products during an auction.
To maintain the freshness of fishery products, everything is done at a rapid pace. Furthermore,
Display/ since a cold environment keeps fish quality high, if possible, operations should be executed in
Auction chilled or refrigerated areas.
+ Storage temperature
- Live fish: optimal temperature range in which fish and shellfish will remain alive and
healthy.
- Fresh fish: around 0 °C.
- Frozen fish: -18 °C or below.

¢ Fishery products are packed in boxes with ice or chemical coolant (gel packs) for transport.
The boxes should be insulated and provided with a cover.

Packing** - Use at least 1 kg of ice to preserve 1 kg of fishery products (1:1 ratio).

- Ice and fishery products should be placed in layers in the box.

¢ Fishery products auctioned (or packed) are transferred to buyers either manually or using
electric forklifts, conveyor belts, or small trolleys.
Transport ¢ Ideally, the wholesale fish market will provide a chill room for storage of fishery products
that cannot be transferred immediately to the vehicle. An alternative is to store the fish, with
ice, in an insulated container that is kept in a secure accommodation.

¢ Buyers load their live fish into a live-fish car and pile their fresh/frozen fish packed into a
refrigerated vehicle with the help of a conveyor belt or forklift, and then transport fishery
products to wholesalers, retailers, or processors.

Loading/
Shipping

* Korean Food code: Chapter 6 - 5. Specification - ©}) Cooking utensils, etc. - (1) Fish tank water (as of June
2020)
(D Bacterial count: Not more than 100,000/mL
@ Coliforms: Not more than 1,000/100 mL

** Fresh fish and molluscan shellfish only
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<Table 3> Hazard analysis worksheet for fresh fish

Firm name: Firm address:

National Federation of Fisheries Cooperatives (OOO Suhyup) 123, OOO-ro, Gangneung, Gangwon-do, Korea

Common name / Scientific name: Type of fishery products:

Okhostk atka mackerel / Pleurogrammus azonus Fresh fish

Method of distribution and storage: Intended use and consumer:
Stored and distributed on ice To be fully cooked before consumption and consumed by the general public

@ @) ©) @ ®) 6
Is this step
a

What control
measure(s) can be

List all potential

Is the potential food
food safety hazards i

safety hazard significant

- 98¢ -

Lrocessing that could be associated (introduced, enhanced, pstfyfhe (decision applied to prevent, crtical
steps : : S 3 that you made in column 3 i control
with this product and ortehrr’m(r\l?ted) a%\] t};ls ; h?llnl;nayf_, ort r]:;imed . point?
process. step? (Yes or No, s significant hazard? o "o Ny
Pathogenic ® Fishery products may contain pathogenic bacteria as a result of harvest water contamination,
bacteria poor sanitary practices during harvesting, or transportation.
. . . . . . = Harvest vessel
(Vibrio vulnificus, = Pathogenic bacteria growth is a result of time and temperature abuse of fishery products. control
V. parahaemolyticus, Yes = Time and temperature abuse occur when fishery products remain at temperatures favorable to = Proper icing of Yes
V. cholerae, and pathogenic bacteria growth for a sufficient time. fishety products
Listeria monocytogenes) =]t is reasonable to assume that without proper onboard vessel controls, pathogenic bacteria )
growth will grow to unsafe levels in fish at the landing step.
Landing = Scombrotoxin (histamine) formation is the result of time and temperature abuse of certain
species of fish that are generally known to be capable of producing elevated levels of
histamine. ® Harvest vessel
Histamine Yes ® Once histamine is produced, it cannot be eliminated by heat (including retorting) or freezing. control Yes
formation = Rapid chilling of scombrotoxin-forming fish immediately after death is the most important = Proper icing of
element in any strategy for preventing the formation of scombrotoxin (histamine). fishery products.
= ]t is reasonable to assume that without proper onboard vessel controls, certain species of fish
will contain unsafe levels of histamine at the landing step.
Sorting Pathogenic bacteria No = Not likely to occur at this step.
growth
/],iljftlizl Pathoggern(::\,tgactena No = Not likely to occur at this step.
Packing Pathog;rn(;;tgactena No = Not likely to occur at this step.
Transport Pathog;rn(:; tEactena No = Not likely to occur at this step.
= Pathogenic bacteria growth is a result of time and temperature abuse of fishery products. = Controlling the
Pathogenic = The primary control method is to manage the amount of time that fishery products are amount of time that
bacteria exposed to temperatures that are favorable for pathogen growth. the fishery products
Loading (V. vulnificus, = Time and.temperamre abuse at one step alone might not r'esult in unsafe fishery pxjoductsA are exposed to
/Shipping V. parahaemolyticus, Yes However, time and temperature abuse that occurs at successive steps might be sufficient to temperatures that Yes

V. cholerae, and
L. monocytogenes)
growth

result in unsafe levels of pathogenic bacteria. For this reason, the cumulative effect of time
and temperature abuse should be considered during the entire process.
® Under ordinary circumstances, it is reasonably likely that pathogenic bacteria will grow to an
unsafe level in fishery products at the loading/shipping step.

would permit
pathogenic bacteria
growth until the
loading/shipping step.
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[Fig. 2] Critical Control Point (CCP) decision tree.
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<Table 4> Determination of critical control points (CCPs) for the process of consignment sale for fishery
products using a CCP decision tree

Fishery

products Process

Ql

Q

Q3

Hazard

Yes—Q2
No—Not a CCP

Yes—Q3
No—Not a CCP

Yes—CCP
No—Not a CCP

CCP

decision

Landing

Pathogenic
bacteria growth

Sorting

Pathogenic
bacteria growth

Yes

Yes

CCpP
L-1

Live fish  Display/Auction

Pathogenic
bacteria growth

Transport

Pathogenic
bacteria growth

Loading/Shipping

Pathogenic
bacteria growth

Yes

Yes

Yes

Landing

Pathogenic
bacteria growth

Histamine
formation

Yes

Yes

Yes

Sorting

Pathogenic
bacteria growth

 Histamine
formation

No

Display/Auction
Fresh fish

Pathogenic
bacteria growth

Histamine
formation

Packing

Pathogenic
bacteria growth

Histamine
formation

Transport

Pathogenic
bacteria growth

 Histamine
formation

No

Loading/Shipping

Pathogenic
bacteria growth

Yes

Yes

Yes

Landing

Pathogen from
harvest area

Pathogenic
bacteria growth

Yes

Yes

Yes

Sorting

Pathogenic
bacteria growth

Molluscan

shellfish  Display/Auction

Pathogenic
bacteria growth

Packing

Pathogenic
bacteria growth

No

Transport

Pathogenic
bacteria growth

No

Loading/Shipping

Pathogenic
bacteria growth

Yes

Yes

Yes

A wofof sk

o= ARk T,

A A G AolE A A 7

o
O
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<Table 5> HACCP plan for fresh fish

ol

Date Signature Production description
2000.00.00 H. Shin Fresh fish, Okhostk atka mackerel
Firm address Method of distribution and storage
123, O00-ro, Gangneung, Gangwon-do, Korea Stored and distributed on ice
Firm name Intended use and consumer

. . - . . . ) To be fully cooked before consumption and consumed by the
National Federation of Fisheries Cooperatives (OOO Suhyup) - l :
general public

Critical control point

(CCP) F-1 Landing

Pathogenic bacteria (Vibrio vulnificus, V. parahaemolyticus, V. cholerae, and Listeria
monocytogenes) growth and Histamine formation
Fishery products should be chilled to a temperature of around 0 °C using a 1:1 ice to fishery
products ratio on the harvest vessel using good quality ice, and all lots landed should be
accompanied by harvest vessel records that show the catch and amount of ice.
The adequacy of ice used to store the fishery products, and harvest vessel records that show the
catch and amount of ice.

Significant hazard(s)

Critical limits for each
control measure

What

Visual observations of the adequacy of ice in a representative number of containers, and review

Monitorin How .
g of controls documented in the harvest vessel records.

Frequency  Every landing of each lot.

Who Landing supervisor

If the internal temperature of the fishery products at the time of off-loading from the vessel is 4
°C or less, add ice to the fishery products or re-ice the fishery products. If not, reject the lot
and discontinue landing of fishery products of the harvester until evidence is obtained that
harvesting and onboard practices and controls have been improved.

Corrective action

When visual checks of ice are used, periodically measure internal temperatures of fish to ensure
that the ice is sufficient to maintain product temperatures at 4 °C or less; perform histamine

Verification . . . . o
analysis on 1 incoming lot every 3 months (18 fish per sample); and review monitoring,
corrective action, and verification records within 1 week of preparation.

Records Landing record
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<Table 5> HACCP plan for fresh fish (Cont’d)

Date Signature

Production description

2000.00.00 H. Shin

Fresh fish, Okhostk atka mackerel

Firm address

Method of distribution and storage

123, O0O-ro, Gangneung, Gangwon-do, Korea

Stored and distributed on ice

Firm name

Intended use and consumer

National Federation of Fisheries Cooperatives (OOO Suhyup)

To be fully cooked before consumption and consumed by the
general public

Critical control point
(CCP) F-2

Loading/Shipping

Significant hazard(s)

Pathogenic bacteria (V. vulnificus, V. parahaemolyticus, V. cholerae, and L. monocytogenes)

growth

Critical limits for each

S should be limited to 2 h.

Process time from landing step to loading/shipping step should be limited to 1 h if the air
temperature at the time of off-loading from a vessel is over 27 °C; if not, the process time

(1) Air temperature and time when off-loading

(2) Length of time taken to finish the process

What from the vessel. from the landing step to the loading/shipping
step.
Monitoring How (1) Visual check of the air temperature and (2) Calculate the time using a digital watch.
time in the landing record.
Frequency  Every loading/shipping of each lot.
Who Loading/shipping supervisor

Divert all the live fish to an intended use in which it will be heated (i.c.,
consumption will instead be consumed cooked for safe consumption), divert all the live fish to a

Corrective action

non-food use, or destroy all the live fish.

fish intended for raw

Check the digital watch and digital thermometer for accuracy and damage and to ensure that it is

operational before use, perform these same checks daily at the beginning of operations, calibrate

Verification the thermometer once per year and the watch as soon as an abnormality is found, and review
monitoring, corrective action, and verification records within 1 week of preparation.
Records Loading/shipping record
we gAE A AolE s CCP MA(RF  # #AHEY JbA e E & Qn SaE
WAlA akZo] oMeld A ASH 11 ebdel diak aula AEE dud & ok
MER 0C S SRR WA Se, GF Apare] 2008 FAE FERE AP
f RE FARClE ol8Yu AEE A% & el ey adagel A4 du AN 9
& HolFE oA 71Fo] HyHolop g, ccP al A ¥ 9 A<k AAE ZE HACCP
M2(gF 31 E8h @A)l = ik FF Al w9 R FEE A 9 SUAEE
710l 27°C ol A9 A 9 F3k GAZA 600 TR A G AEARE] At}
o] AP A 1ARECE Aol sty 27°C HAE=gE AAYE #ol7] 9% ‘HACCP T
ke A 24RO R AgEofof g2 Al 7] Al ESP X AgS skl i, FAE
+o w2 A4l FHolA BTG Al dE5 AEdEE 9
AR Q1 S714Q1 HACCP system =% 3 AEdd71E Adsta, 22 5 FaHE &
Aoz Tt A, AL o2 § H] @7 W3 gl AoPE-{EAEE Adoldt of
FAREY] 27] AR AREE oA O A A 2EdkE Sldl AE 2erA
odel AEddy AAE FEITE ks A B AR wEn A7) Age dde 9
w2l 7H 2 dFE v AR FEE T M ARl gE AAARL A8 2



S48 AX|SIEFEC] HACCP 2 i

& w4 Bcee A4 s FAARL Aol Al
Hojop & Zloln, wEh =l A
A 91387 HACCP REe o2fgh 4 Ao gt
Fol evel A glebge] HACCP A2F &
o AR Vx Az FEHo FAES A
A st Sue] A4 At ojmpAEd e

2 Alagt.

References

Cho YJ, Jung MH, Kim BK, Jung WY, Gye HY
and Jung HJ(2015). Effect
freshness on quality and safety of anchovy fish
sauce. J Kor Soc Fish Mar Edu, 27(4), 1194~201.
http://dx.doi.org/10.13000/JFMSE.2015.27.4.1194

FDA(2019). Fish and fishery products hazards and
controls guidance (Fourth edition - August 2019).
Retrieved from https://www.fda.gov/food/seafood-gui
dance-documents-regulatory-information/fish-and-fishe
ry-products-hazards-and-controls. on June 28, 2020.

Jang DS, Kim YM, Lee MS, Shin IS, Lee HJ, Kim
JH, Park KS, Oh EG, Kim YM and Lee
EW(2010). Understanding of seafood safety.
Pukyong National University press, Busan, Republic
of Korea, 11~12.

Kang JH(2017). Structural Change and Development
Direction of The Fisheries Port Market. J Fish Bus
Adm, 48(4), 1~10. https://doi.org/10.12939/fba.2017.
48.4.001

KHPI(2017). Korea Health Promotion Institution. 2017
Food Safety Experience Survey. Result report.

Kim OY and Lee JK(2010). The Study of Seafood
Logistics Network with RFID. The Korea Society
For Simulation, 19(2), 43~49.

KMI(2010). Korea Maritime Institute. A Study on the
Current Status and Improvement of Post-harvest
Management in Fisheries. Research report, 1~241.

of raw material

KMI(2015). Korea Maritime Institute. Policy direction
for introducing a clean fishing port. Research
report, 1~58.

MFDS(2014). Ministry of Food and Drug Safety.
2014 HACCP Consumer awareness survey. Result
report, 1~26.

MFDS(2017). Ministry of Food and Drug Safety.
Easy-to-understand HACCP management, 1~290.
MIFAFF(2008). Ministry for Food, Agriculture,
Forestry and Fisheries. Research on the actual
condition of the local fishery market and the plan

to activate it. Research report, 1~292.

NIFDSE(2017). National Institute of Food and Drug
Safety Evaluation. Study on monitoring of fisheries
hazardous factors for advancement of sanitary
management in fisheries products auction center.
Research report, 1~334.

Ryu DY(2012). Evaluation of histamine reduction
through histamine measurements in anchovy and
sandlance sauce during the manufacturing processes
and the prelimanary risk assessment. MS
dissertation, Korea university.

SHA(2017). National Seafood HACCP Alliance.
Hazard analysis and critical control point training
curriculum. Retrieved from
https://www.flseagrant.org/wp-content/uploads/SGR 1
32 _final-to-print.pdf on June 10, 2020.

Sohn YS, Yang SR and Lim YH(2001). A Study on
DB Construction for E-Commerce of Seafood. Ann
Meet. J. Distrib. Sci., 55~85.

Korea(2020). Summary

production trend. Retrieved from

https://kosis.kr/statHtml/statHtm]l.do?orgld=101&tblld

=DT_1EW0001&conn path=I2. on January 20,

2021.

Statistics table of fishery

® Received : 24 November, 2020
e Revised : 15 February, 2021
o Accepted : 15 March, 2021

- 293 -



Appendix

<Appendix 1> Hazard analysis worksheet for live fish

Firm name: Firm address:

National Federation of Fisheries Cooperatives (OOO Suhyup) 123, OOO-ro, Gangneung, Gangwon-do, Korea

Common name / Scientific name: Type of fishery products:

Puffer fish / Takifugu rubripes Live fish

Method of distribution and storage: Intended use and consumer:

Stored and distributed in chilled seawater To be eaten raw and consumed by the general public

(1) (2) (3) “4) (5 (6)

List all potential Is the potential food What control Is this step
food safety hazards safety hazard measure(s) can be a
Processing that could be  significant (introduced, Justify the decision applied to prevent, critical
steps associated with this enhanced, or that you made in column 3 eliminate, or reduce control
product and eliminated) at this this significant point? (Yes
process. step? (Yes or No) hazard? or No)
Landing Pathogenic bacteria No * Not likely to occur at this step.
growth
= Water drawn from the marine
. environment in a holding tank can
Pathogenic - .
. be a source of pathogenic bacteria.
bacteria . -
_— . = These pathogenic  bacteria are
(Vibrio vulnificus, .
V. para- transmitted to fish through contact Water ualit
Sorting - pare Yes with tank water. quaitty Yes
haemolyticus, . control.
=It is reasonable to assume that
V. cholerae, and . . .
L without quality control of water in
Listeria mono- . . .
cytogenes) growth the holding tank, pathogenic bacteria
4 will grow to an unsafe level in
fishery products from the sorting step.
Display  Pathogenic bacteria . .
JAuction arowth No Not likely to occur at this step.
Transport Pathogenic bacteria No = Not likely to occur at this step.
growth
= Pathogenic bacteria growth is a
result of time and temperature
abuse of fishery products.
= The primary control method is to
manage the amount of time that
fishery products are exposed to
temperatures that are favorable for = Controlling the
pathogen growth. amount of time
Pathogenic * Time and temperature abuse at one that the fishery
bacteria step alone might not result in  products are
(V. vulnificus, unsafe fishery products. However, exposed to
Loading V. para- time and temperature abuse that temperatures that
. . Yes . . . Yes
/Shipping haemolyticus, occurs at successive steps might be  would permit
V. cholerae, and sufficient to result in unsafe levels pathogenic
L. monocytogenes) of pathogenic bacteria. For this bacteria  growth
growth reason, the cumulative effect of until the
time and temperature abuse should loading/shipping

be considered during the entire
process.

Under ordinary circumstances, it is
reasonably likely that pathogenic
bacteria will grow to an unsafe
level in fishery products until the
loading/shipping step.

step.
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<Appendix 2> Hazard analysis worksheet for molluscan shellfish

Firm name:

Firm address:

National Federation of Fisheries Cooperatives (OOO

Suhyup)

123, OO0O-ro, Gangneung, Gangwon-do, Korea

Common name / Scientific name:

Type of fishery products:

Oyster / Crassostrea gigas

Molluscan shellfish

Method of distribution and storage:

Intended use and consumer:

Stored and distributed on ice

To be eaten raw or lightly cooked and consumed by the general public

(1 (2) (3) (4) (5) (6)
' . Is the potential What control
List all potential food safety .
o measure(s) can be Is this step a
. food safety hazards hazard significant . . . .
Processing . Justify the decision applied to prevent, critical
that could be (introduced, . s .
steps . . . that you made in column 3 eliminate, or  control point?
associated with this enhanced, or .
L . reduce this (Yes or No)
product and process. eliminated) at this sienificant hazard?
step? (Yes or No) & ’
= Pathogens from the harvesting area
are of particular concern in molluscan
shellfish  (oysters, clams, mussels,
scallops, etc.) because (1) environments
in which molluscan shellfish grow are
commonly subject to contamination
Pathogens from from sewage, which may contain
pathogens, and contamination from .
harvest area: . . . = Controlling  the
L . naturally occurring bacteria, which may .
Escherichia coli, source (ie.,
; also be pathogens; (2) molluscan
Salmonella, Shigella, Yes harvest  waters) Yes
. shellfish ~ filter ~and  concentrate
Norovirus, Male . of molluscan
. pathogens that may be present in
Specific . . shellfish.
Coliphage (MSC), etc surrounding waters; and (3) molluscan
T shellfish are often consumed whole,
either raw or partially cooked.
* Under ordinary circumstances, it
would be reasonably likely that
pathogens from the harvest area could
enter the process at an unsafe level at
the landing step.
Landing
= Fishery  products may  contain
pathogenic bacteria as a result of
harvest ~water contamination, poor
sanitary practices during harvesting, or
transportation.
= Pathogenic bacteria growth is a result
. of time and temperature abuse of
Pathogenic
. fishery products.
bacteria .
_ . = Time and temperature abuse occur = Harvest vessel
(Vibrio vulnificus, when fishe roducts are allowed to control
V. parahaemolyticus, Yes ™y P Yes

V. cholerae, and
Listeria mono-
cytogenes) growth

remain at temperatures favorable to
pathogenic  bacteria  growth  for
sufficient time to result in unsafe
levels of pathogenic bacteria in the
fishery products.

= It is, therefore, reasonable to assume
that without proper onboard vessel
controls, pathogenic bacteria will grow
to an unsafe level in fish at the
landing step.

= Proper icing of
fishery products.
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Pathogenic bacteria

Sorting erowth No = Not likely to occur at this step.
Display ~ Pathogenic bacteria . .
JAuction srowth No Not likely to occur at this step.
Packing Pathogenic bacteria No = Not likely to occur at this step.
growth
Transport Pathogenic bacteria No = Not likely to occur at this step.
growth
= Pathogenic bacteria growth is a result
of time and temperature abuse of fishery
products.
= The primary control method is to
manage the amount of time that fishery
products are exposed to temperatures * Controlling  the
that are favorable for pathogen growth. amount of time
Pathogenic bacteria = Time ar}d temperature a.buse at one step that the fishery
(V. vulnificus alone might not result in unsafe fishery products are
. ) ‘ ; products. However, time and temperature exposed to
Loading V. parahaemolyticus, .
/Shipping V. cholerae. and Yes abuse that occurs at successive steps temperatures  that Yes
’ ! might be sufficient to result in unsafe would permit

L. monocytogenes)
growth

levels of pathogenic bacteria. For this
reason, the cumulative effect of time
and temperature abuse should be
considered during the entire process.

= Under ordinary circumstances, it is
reasonably likely that a pathogenic
bacteria will grow to an unsafe level in
fishery products at the loading/shipping
step.

pathogenic bacteria
growth until the
loading/shipping
step.

<Appendix 3> HACCP plan for live fish

Date Signature

Production description

2000.00.00 H. Shin

Live fish, Puffer fish

Firm_address

Method of distribution and storage

123, O00-ro, Gangneung, Gangwon-do, Korea

Stored and distributed in chilled sea water

Firm name

Intended use and consumer

National Federation of Fisheries Cooperatives (O0O0Q Suhyup)

To be eaten raw and consumed by the general public

Critical control point
(CCP) L-1

Sorting

Significant hazard(s)

Pathogenic bacteria (Vibrio vulnificus, V. parahaemolyticus, V. cholerae, and Listeria monocytogenes) growth

Critical limits for each Water in a live fish holding tank must be disinfected using disinfection devices such as UV or

control measure ozone systems.

What Presence of a record showing the normal operating condition and a certificate indicating operation
under a third party-audited quality assurance (QA) program that covers pathogenic bacteria.

Monitoring _ How

Visual check for the presence of a record and certificate.

Frequency Daily, at start of operations.

Who Sorting supervisor.

Corrective action

Stop the process, make adjustments or repairs to any malfunctioning disinfection devices, and discontinue
the use of the water until evidence is obtained that the disinfection devices operate normally.

If the disinfection devices continue to malfunction, either divert all the live fish to an intended use in
which they will be heated (i.e., fish intended for raw consumption will instead be consumed cooked for
safe consumption); divert all the live fish to a non-food use; or destroy all the live fish.

Verification

Review monitoring, corrective action, and verification records within 1 week of preparation.

Records

Operation history and certificate
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<Appendix 3> HACCP plan for live fish (Cont’d)

Date

Signature

Production description

2000.00.00

H. Shin

Live fish, Puffer fish

Firm_address

Method of distribution and storage

123, O00-ro, Gangneung, Gangwon-do, Korea

Stored and distributed in chilled sea water

Firm name

Intended use and consumer

National Federation of Fisheries Cooperatives (OO0 Suhyup)

To be eaten raw and consumed by the general public

Critical control point
(CCP) L-2

Loading/Shipping

Significant hazard(s)

Pathogenic bacteria (V. vulnificus, V. parahaemolyticus, V. cholerae, and L. monocytogenes) growth

Critical limits for each
control measure

Process time from landing step to loading/shipping step should be limited to 1 h if the air temperature at
the time of off-loading from a vessel is over 27 °C; if not, the process time should be limited to 2 h.

What

(1) Air temperature and time when off-loading
from the vessel.

(2) Length of time taken to finish the process
from the landing step to the loading/shipping step.

Monitoring ~ How

(1) Visual check of the air temperature and
time in the landing record.

(2) Calculate the time using a digital watch.

Frequency

Every loading/shipping of each lot.

Who

Loading/shipping supervisor.

Corrective action

Divert all the live fish to an intended use in which it will be heated (i.e., fish intended for raw
consumption will instead be consumed cooked for safe consumption), divert all the live fish to a

non-food use, or destroy all the live fish.

Check the digital watch and digital thermometer for accuracy and damage and to ensure that it is
operational before use, perform these same checks daily at the beginning of operations, calibrate the

VerliEion thermometer once per year and the watch as soon as an abnormality is found, and review monitoring,
corrective action, and verification records within 1 week of preparation.
Records Loading/shipping record

<Appendix 4> HACCP plan for molluscan shellfish

Date Signature Production description
2000.00.00 H. Shin Fresh fish, Okhostk atka mackerel
Firm address Method of distribution and storage
123. O00-ro, Gangneung, Gangwon-do, Korea Stored and distributed on ice

Firm name

Intended use and consumer

National Federation of Fisheries Cooperatives (OOO Suhyup)

general public

To be fully cooked before consumption and consumed by the

Critical control point
(CCP) M-1

Landing

Significant hazard(s)

Pathogen from harvest area

Critical limits for each
control measure

(1) All incoming shellstock must be from a licensed
harvester and be tagged with the date and place of
harvest, type, and quantity of shellfish, and the name
or registration number of the harvester’s vessel.

(2) All shellstock must be from waters
approved by the shellfish control authority.

What

(1) Harvester’s license and information on incoming
shellstock tags.

(2) Information on whether the harvest area is
authorized for harvesting by a shellfish
control authority.

Monitoring How

(1) Perform visual checks.

(2) Perform visual checks for harvest site on
tags and ask the shellfish control authority for
the area in which the shellstock is harvested
whether the area is authorized for harvest.

Frequency

Every landing of each lot.

Who

Landing supervisor

Corrective action

(1) Reject shellstock from unlicensed harvesters and untagged
shellstock and discontinue landing of fishery products of the
harvester until evidence is obtained that the harvester has
secured a license and tagging practices have changed.

(2) Reject lots from unapproved waters and
discontinue landing of fishery products of the
harvester until evidence is obtained that
harvesting practices have changed.

Verification

Review monitoring and corrective action records within 1 week of preparation.

Records

Landing record
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<Appendix 4> HACCP plan for molluscan shellfish (Cont’d)

Date

Signature Production description

2000.00.00

H. Shin Molluscan_shellfish, Oyster

Firm_address Method of distribution and storage

123, O00-ro, Gangneung, Gangwon-do, Korea

Stored and distributed on_ice

Firm name Intended use and consumer

National Federation of Fisheries Cooperatives (OOO Suhyup)

To be eaten raw or lightly cooked and consumed by the
general public

Critical control point
(CCP) M-1

Landing

Significant hazard(s)

Pathogenic bacteria (Vibrio vulnificus, V. parahaemolyticus, V. cholerae, and Listeria monocytogenes)
growth

Critical limits for each
control measure

Fishery products should be chilled to a temperature of around 0 °C using a 1:1 ice to fishery
products ratio on the harvest vessel using good quality ice, and all lots landed are accompanied by
harvest vessel records that show the catch and amount of ice.

What

The adequacy of ice used to store the fishery products, and harvest vessel records that show the
catch and amount of ice.

Monitoring ~ How

Visual observations of the adequacy of ice in a representative number of containers, and review of
controls documented in the records.

Frequency

Every landing of each lot.

Who

Landing supervisor

Corrective action

If the internal temperature of the fishery products at the time of off-loading from the vessel is 4
°C or less, add ice to the fishery products or re-ice the fishery products. If not, reject the lot and
discontinue landing of fishery products of the harvester until evidence is obtained that harvesting
and onboard practices and controls have been improved.

When visual checks of ice are used, periodically measure internal temperatures of fish to ensure
that the ice is sufficient to maintain product temperatures at 4 °C or less; perform histamine

Vieitesiioi analysis on 1 incoming lot every 3 months (18 fish per sample); and review monitoring, corrective
action, and verification records within 1 week of preparation.
Records Landing record

<Appendix 4> HACCP plan for molluscan shellfish (Cont’d)

Date

Signature Production description

2000.00.00

H. Shin Molluscan_shellfish, Oyster

Firm address

Method of distribution and storage

123, O00-ro, Gangneung, Gangwon-do, Korea

Stored and distributed on_ice

Firm name Intended use and consumer

National Federation of Fisheries Cooperatives (OOO Suhyup)

To be eaten raw or lightly cooked and consumed by the
general public

Critical control point
(CCP) M-2

Loading/Shipping

Significant hazard(s)

Pathogenic bacteria (V. vulnificus, V. parahaemolyticus, V. cholerae, and L. monocytogenes) growth

Critical limits for each
control measure

Process time from the landing step to the loading/shipping step should be limited to 1 h if the air temperature
at the time of off-loading from a vessel is over 27 °C; if not, the process time should be limited to 2 h.

What

(1) The air temperature and time when (2) The length of time taken to finish the process

off-loading from the vessel. from the landing step to the loading/shipping step.

Monitoring ~ How

(1) Visual check of the air temperature and time (2) Calculate the time using a digital watch.
in the landing record.

Frequency

Every loading/shipping of each lot.

Who

Loading/shipping supervisor

Corrective action

Divert all the live fish to an intended use in which it will be heated (i.e., fish intended for raw
consumption will instead be consumed cooked for safe consumption), divert all the live fish to a
non-food use, or destroy all the live fish.

Check the digital watch and digital thermometer for accuracy and damage and to ensure that they
are operational before use, perform these same checks daily at the beginning of operations, calibrate

Viebleatio the thermometer once per year and the watch as soon as an abnormality is found, and review
monitoring, corrective action, and verification records within 1 week of preparation.
Records Loading/shipping record
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