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Introduction

Tha hybrid striped buss calture indostry
has expanded substantinlly during the past
soveral years with 1.8, prodoction of food
fish estimated to be nlmost 9, D, (K
pounds in 1985, As markets expand, it
becomes inéreasingly important that
product be properly handled to ansure
market demand. In addition to the
traditional whole fresh fish produoct, new
products are baing developed that will
raguire more processing faeilities which
camply with faderal standards.

This brochure prn'nd:l Emdu.lme to naw
and ssasoned farmers in the proper hand-
ling of their fish from the farms to the
consumar, Current information on sanita-
tisn requirements and prodocts as wall ns
the HACCE model for sguacalture s
prasented, Further, nnigue nquocalture
eafety conslderations are diseussad
including a Hating of FDA low regulatory
priority drugs and substances for use in

aguaculiure, Adhsrence to the information
contained in this brochurs will belp
maintain hybrid stripad bass ns a high
guality and highly desired produet.

Quality

There are thres basic tenets of quolity:
(1) qunlity is the extent to which a product
fulfills a cnstomer's needs and wants; (2]
customers are batter able to recognize poor
quality than identify what is geed quality;
and (1) eartain bagic aspects of guality are
non-negotiable (e, consumers and
CURLNMETS reguire that p:l:udul:l‘.u are gafe and
wholesome). A step above the basies is that
the product must meet the customer’s needs
and fulfill all of its expectations. Customers
demand that "thay get what they pay for".

Quality encompasses all activities of the
business aperation. In mont cases, cusbofmn-
ers who demand quality are willing to pay
the extra cost, provided the product delivers
top quality.

Quality loss can begin during the
harvesting process and continue throoghout
post-harvesting activities. Physical damage,
adhering dirt and filth to the fish, bacterial
spnilage, pnd enzrymatic and chemieal
changes all contribute to the loss of quality
in fish. Quality loss will ultimately impoct
price and reputation of the campany,

Immediately upon harvest, delstarious
ehanges cecar in the fish. Thess changes
pocur a8 & result of enzymes, bactoria, and
chemical nctions. Deleterious changes ean
be minimized and the rots of degradation
rediuced by propsr planning of harvesting
and pest-harvesting nctivities, gener.ll
eleanliness, good temperature control, and
rapid movement of the product threughout
the distribution process,
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Post Harvest Activities

The first step in maintaining quality is
to harvest the fish quickly and efficiently
with minimal stress. As soon as the fish are
removed from the pond or tank, they should
b rinsed with elean water to remoye
bacterin, mud/dirt, and sther adharing
extronsons matarinl. The gill areas directly
undaer the operculum shonld recaive special
attention as mud and debriz may have
nccnmiulated during the removal of these
fizgh from earthen pands or tanks.

The fish should be "chillkilled” quickly
using an ice slurry tank to minimize
bruising, stress, and quality loss. Good
planning is important at this step, since any
substantial delay will result in some Inss of
qunlity. As the harvesting process may take
gavernl hoors te complets, a building, ahed,
ar, Bt the very least, white tarp shoold be sat
up to provide shade to store the harvestad
iced, chilled, andlor packaged fish.

Mast fish farms will not have a suffi-
cient number of chill tanks to hold all of the
hnrvested fish. In such sitoations, fish
farms will use the “chill® tank to "kill" the
fish. Tha fish are then removed from the
tank and plased into insulnted containers
whaere flnked or crushed jce is used to chill
the fish to the desired final temperaturs,

Determining Ice Requirements

Determining the amount of lee needed to
chill the fish to the desired temperature 15
dapendent on: {1) expected weight of fish
harvested; {2] initial temperature of the flah
andd the ponditank water; (3] volume of the
chill tank or container; and (4} amount of
thermal loas in the chill tank or ios box due
to hent transfer from the outside environ-
ment,

The approximute amount of loe nesded
by the fish farmer to chill & known weight of
fish to the Anal desired temperaturs can be
caleulated from the following eqguation
{mdapted from Kolbe et al., 1985

Wi = WF [.85] [T1-T2i / 144

Whare Wi = weight of ice needad |ibs)
WF = wmaight af lish (1bhs)

T = initlal © wratura of

water |*F

T2 = final desired tamperatun
af tha fimk [*F)

As an exampla, the estimnted amount of
ios needed Lo coal 2,000 pounds of fish from
T5"F to 32°F can be caleulated from the
egquation developed by Kolbe In this
instanes, WF = 2,000 pounds, T1 = TH°F,

T2 = 32°F. Selving the eguation:

Wl = 2000{ 854 75-321 144 results in
approximately 507.6 pounds of ice needed to
cool 2,000 pounds of figh from T6°F to 32°F,

In practice, much more ice is needed to
efflicient]ly cocl the fish to compensate for
I]!H.'II:I.BJ !D-EI'_ ThI‘IE lhEmﬂl ]umn CEREL hﬂ
estimated from ics consumption studies
described in the next section. A combination
of the resulis from thermal fce consumplion
studies and the above squation can than ba
u=ad io estimate the total amount of ies
roquired to chill the harvested fish to the
desired fnal temperaturs.

Iee Consumption Studies

Uee of a shaded area and an insulated
tank will reduce the amaount of outside hent
which leaks inte the chill tank. Thermal
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losses can be caleulated, but more acturats
eptimates can be determined if on-=ite
meltage studies are conducted under astoal
working conditions. Water chillkill tank
temperature tests nre casy to conduct and
require no fish to conduct the study. The
insnlated chill tanks are flled with an
eatimated guantity of ice and watber.
Temperatures are recorded at set time
parieds nnder aclual fiald conditions.

lee meltage tests for boxed fish can alsc
b conducted in & similar manner, The
contaifers or boxas are filled with ice and
weighed at the start of the test. AL sel
periods of time, under actual field condi-
tiona, the water is drained and the containar
is waighed ngoin. The loss of weight is an
indication of ice meltage due to thermal
lozses (Huss 1955)

Chill Tanks

The fastest method for eooling fish is
with chilled water, although the practical
difference versus flaked ice alone is nof
graat (Husa 19801

Add water to the level of the ioe mass in
the chill tank before adding the fish. As the
ioe melts, add more ice to maintain &n ice-to-
water ratio of approximnately ane-to-one,
Crushed or cubed e {8 the most desirable
form for use in the chillfkill tank.

Fish should remaln in the ehill tank
until their core temperatures reach &
minimum of 38°F and as close to 32°F as is
practical. The freszing point of water is
A2°F. The addition of 3% salt to the ice
iweight-to-weight basis) will reduce the
freezing point of the ice water slurry ta
approximately 28°F, chilling the fiah more
rapidly.

1
Fimrvastad Tinh should ba guickly ohii-klfled inan oo wesar
BUITF.

Box Chilling

The cooling rates depend oo the surface
area of the fish per unit weight of the fah.
In other words, “the thicker the fish the
alower the conling rate” (Huss 1996).
Similarly, the warmer the fish the longer
tha cooling trme.

Flaked or erushed ice should surroand
the fish. lee should be placed on the top and
bottam of the container for maximum
cooling effectivensss. Floked ice will ehill
fish maore rapidly than croshed, cubed, or
block ice. The cooling abilities of erushad
nnd Aaked jes are similar. Crushed ies,
howaver, will last longer than flaked ice,
and is, for that reason, the recommandad
form af ice for chilling boxed fish (Huss 194865,

Fish should remain in the ies until their
core temperatures reach 8 minimom of 38°F
and a8 elose to 32°F na is practical. The
time needed to eool the fish to the desired
temparature must be determined on o furm-
to-farm bagis onder nctoal feld conditions,
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Figurs 3
Fish bairg ioad and baowed

The effects of time and temperature on
conling rotes of fish are shown in Figures 3
and 4.

Figum 1.
Tirrss nsssoied 10 000l indepidusl feh B aperoEaley 32°F
using ice (MFI 1801, reprodissd with permdasinn
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Sensory Evaluation

Before making finel arrangements fior
harvest and sala, & snmple of fish should be
removed from the pond or tank and evalu-
nted for their sensory characteristics. Whols
fish should be examined with regnrd to the
spnaory characteriatics shown in Tabkle 1.

Tabls 1.
Sanaory chimscsaiaad By haiveslng whsle Tmh.

4000 gk FOOR
Clanr, Brighs: Eywi DCwdl; Buiihme
Mulgng: Nlack MPopil Cloudy; Cray Pupi
Eraginl Aod: Frea of dils Browen 10 O ay
Sirrm; Clear Mucus Thizk, Yellzw Mucus
Fismm ifal EMSG0 10 Fsihi Boft and FHabibry;
Fouch; Thght 16 1hi Erperifny Irem Bom
Bara
Irvidt Tareaioee; Slight Sl Apriisaiial Fuind
Samvand Scanl Sl
Aines Lighily w0 Goates | Ciul; Leage Chismities
Bdn; Brigea Cober: Pissing
Faw Minning
Cormglets Wiadlnng Balty Ingnimgiets
snd Evmcerssnn, Ewrity Evizcarstor; Cuim:
Lining Intmct, Skghi guitadi Anrse Locaa from
s Fingh
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The Gah ehould alse be fillated and
evaloated in the raw and cooked state for
color, odor, and Aaver characteristics. The
fillats should have good odor and flavar with
no unpleasant off-flavors or odors. Parti-
gular attention should focus on the dork
{ateral line muscle meat, as this tissue tends
to deteriorate mare rapidly than the white
musele mant,

Cooked fllets can ba prepared by placing
u twa to thres ounce portion in & covered
dish in & mierowave for bwo to three minutes
on high power. Attention should focus on
determining the presence or absence of
gensmin, earthiness, and blue-green algae
Aavors and odors, in newly harvested fish
(Toble 21

If the fish hove besn stored on ice or
frozen, they should alse be evaluated for the
presence of sourness, rancidity and
ammonis. The detection of these character-
igtics should be cause for rejection of the fish
(Table 2}

Tubils 2
Hengary oramsmsnnses uied in (e rejection of fixh

(benmmin/Dry Musty - Flewar and odor assocated
with ruisly old bookos.

Earthinaas - Flavor and ndor aasocisled with
ﬂ%th wndercocked boded poteto, seil, or musdy
i

2-methrylctomeol (MEBLWet Musty - Flivor and
odor associntes with mud and blus-groen slgas.

Somnaas - Tasla asration produced by adcide,
Thes teste of vinegar o lamaon are typioal examples,

RAancidity - Flavor sssocinbed with sirong,
axidiped, rank, acrid flavor,

fismmomis - Flaver and odor sasocisled with
ETHTIONES,

Packaging and Transport

The fieh should be chilled to ae €loss to
A2°F na possible for maximom freshness.

Temperature of d fish can be
maintained, but it is not easily reduced.
Packaging materials have different abilitios
fur affoctive insulation of seafocd products.
The insulstion properties af materials used
ta package senfood are shown in descending
prder of effectiveness in Table 3 (MFI 1891}

Tl 3
iredmtion propeisas ol dilfemes srieres cbed [0 paokage
mmafaods [NFA TER1, eproduisd with peramissiond.

+ Urethans Foam GOOD INSULATCOR

= Polyaryrana Foam
» Shraddod Papsar

& Dowble-vwallad
Codrugated

« Exoedsor POOR INSULATOR

Basic packaging guidelines should be
followed to ensurs that the product arrives
at its intended destination in ex-cellent
quality, Guidelines include: (1) the
packaging should be chosen aceording to its
durability, insulation ability, ease of
handling, and water tightness; (2} fish
should be illed to as eloge to 32°F as
possible; (3} pre-chill the inside of the pack-
sging container before placing the fish in the
econtainer: (4) chosa the proper eoolant (e.g.,
gel refrigernnt, wet ice in sanled bags, or dry
ieel; () put coolants to abserb heat on the
top and bottom; and (8) minimize the time
betwean packing and shipment (NFI 1991}

The proper slzed container ahould also
be chosen to hold the produst and refrnger-
nnt with & minimum of extra space. Excess
alr space reduces efficiency by satting up
conwection air corrents in the container,




& Tha Mybrid Stripsd Base lndustey

FROM FISH FARM

The fish should be placed in polyethy-
lene bags inside the packnging container to
pravent drip loss from soaking the package.
Bagging the fish with three mil or double
bagging with two mil polyethylens is
recommended. The cuter box shonld be
constructed of corrugated paper board ar
solid fiberboard. Banding and other cutsida
sealing methods should bo designed not to
gut into the packaging box (NFI 1981).

The boxes should be palletized to hattor
maintain pockage integrity and product
temperature, Figure b shows s generalized
example of the warming of single packages
versus cartons during transit, The size and
shape of a container has a diroct effect on its
ahility to mainkain temperature. In a single
package versus palletized containers, the
aurface aren in relation to volume is larger
and it will warm fuster (Graham 1985),

Figume &,
Ganersl mapmple of the oeis of weeming of sisghs pacisges
l pasona duting Barst (apsd fiem Grehem 1R800,

/.-"“"uu'

)

,-f";,a*"'{
ko /';Hﬂ

-] 1 2 | L i
Tirms - hensss

Figure & ghows a genoralized axample of
the effect of load position in the truck an
temperntore of boxed product. Fish boxes at
the adge and cornars of n truck worm faster

than nt tha center. Air spaces shoold be laft
batween the boxes and the truck walls so
that cold nir can be circulated (Graham 1985

Figare A
Gimrarnl axampis of afect of iempersture on posibon of loand
Ldmgaed fraim Grabam 1883}

b a L] R m -]
Thre: - BEw

Labeling Requirements

The insulated hoxes should be clearly
labeled with the name and address of the
packer and receiver, produoct identification
information, and net waight of the fish.
Ideally, the shipmenta ahiculd be labeled on
the outside of sach box with the words
"PERISHABLE FRESH BASS" ar
“PERISHABLE SUMNSHINE BASS".

Air Transport

Alr shipment of seafoods requires that
the air bill includes the name and address of
the shipper and consignee and indicatas the
number of packages and weighis of the
shipment. Inclusion of o 24-hour t-llﬂplmn
number is required on the container as well
as on the air bill. Ideally the shipments
should ba lahaled on the outside of the
container with the commen name of the
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species such ns "FERISHABLE FRESH
BASS", "FERISHABLE SUNSHINE BASS® or
"PERISHABLE FROZEM BASS®, Om tha
putside of the container the contents should
be identified s “LIVE®, "FRESH", or
"FROZEN".

Further Processed Fish

Bume infermation is svailable from the
Nrtional Marine Flasheries Servics (NMF3)
on the composition, sensory characteriatics
and starage shelf life of hybrid striped bass
{.Johneke ot ol , 1888; Jahncks 1289), Sensory
studies indicate that newly harvestsd fish
have a mild total odor and flavor intensity
with moderate ewestness, The flesh is
moderately flnky, alightly fibrous, moist,
paft, and easy to chew. The dark lateral line
flesh mny have a slight earthy flavor, which
ean ba reduced by deep skinning the fillet to
remove some of the dark laternl line muscle
meat.

During ieed or fromen storage whele fsh
or headed and gutted hybrid striped bass
ratnin quality for a longer time and have a
longer shelf life than fillets. The additional
procesatng of fillets results in larger exposed
surface arens which seeelerate quality
depradation due to enzymatic, chemical, and
bacterial action.

Rasenrch studies showed that if fish are
handied and packaged properly, iced skin-
lens hybrid atriped baga fillets had o shelf
life of npprocimately 13 daye. Skinless
fillats stored ot 0°F dmrulnnped m'ul:a:dptlhh
rancid, oxidized odors and flavors at six
months of storage. The highest guality in
these fillats was maintnined up to six days
in toed storage and four months in frozen
starage (Jahncke et al., 1888; Johncke 1085),

In contrast, toed headed and gutted fish
have o shelf life of 16 days. Hended and

gutted fish had aceeptable Aavor and odor
for more than 12 moenths in frozen storage.
High quality in thess fish was muintained
up to nine days in iced storage and ten
months in frozen storage (Jahncke ot al,,
1988 Jahncks 198%).

Sanitation

The hyhrid striped bass industry is
growing. To readh its full potential, tha
indusiry most expand beyond the whaols,
fresh fish market.

An effective sanitation program is need-
ad for further processing of volus added,
high quality finfish products. Effective
sanitmtion conaists af twoe components
covering personal hygiene and product
whelesomeness,

Finfish must he processed in 4 manner
that reduces enzymatic action, contrals the
growth of bacteria, and prevents ontsida
contamination af the product. Processing
plant personal must be educsted on the
basics of persennel hygiene requiremanta
and proper food handling prosedures. The
Good Manufacturing Practices (GMP)

(21 CFR 1101 are published by the Food and
Dirug Administration (FDA) and deseribe the
basie sanitation requiremants covering
plant groonds, hullding conetruction and
design, equipment and utensils, sanitary
facilities and operations, peat control,
potable water, acceptabla processes, and
personnel practices. The GMP documants
ean he obtnined from the FDA and state
health departmants.

The mandatory FOA Hazard Analynis
Critical Control Point (HACCP) regulations
contain provisions enconraging, but nod
requiring, Sanitation Standard Opernting
Procedures (S20Ps) in eight sanitatiton
areas, The eight areas are: (1) safety of
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water that eomes into contoct with food or
fond contact surfaces, or water used in
manufacture of iee; (2) condition or

cleanllness of food contact surfaces, utensils,

gloves, and garments; {3) prevention of
crass-contamination; (4) maintenance of
hand washing, hand sanitizing, and toilet
facilities; (6} protection of food, packaging
material, and food contact surfuces by
adulteration with chemical, physical, andfor
biological contaminants; (6) proper labaling,
storage, and use of toxic compounds; (T}
control of employee health conditions; and
(8} exclusion of pests from plant (USSI News
1896),

Common Detergents
and Sanitizers

Prarequinite sanitation procadores
within a facility in conjunction with a
HACCP program can help to ensure that the
fish are produced free of harmfuol bacterial
and chemical hnzards. Sanitatlon programs
follow four basic steps; (1) pre-rinse of
equipment to remove food particles and dirt;
21 physical removal of food particles and
dirt by detergents; (1) rinse with potable
water to remove detergents; ond {4) applic-
ation of sanitizers to control both pathogenic
and non-pathogenic bocteria,

A variety of detergents and sanitizers
are usad in the seafood industry (Table 45,
Quaternary Ammonium Compounds (Quats)
are eptionic surfactants used on floors,
walls, and aluminum equipment. Iodophors
are compounds which contain free elamental
indine and funcibon as antimierobial agents,
Active chlorine compounds (especially
sodium hypochlorites) are commonly used as
sanitizers. Acid-anlonis sanitizers
{aspacially phosphoric acd) are particularly
suited for stainless steol and can help
prevent mineral deposits, Additional

information ia available from local state
health departments (GHese 1991}

Table &,
Commen detengests o SENAES used In eDoENsing
smteagds CAdepoed from Fick 13317],

Emanriien Bunkitzer Concentratien
i
Qrgasic Matmai Cumermany 200
Plassic Craims Iodopher 25
Porous Sudlacad Agrae Chisring or FaLt]
[usimmery 200
Starions G iwel Agzhd Banitiees 130
Active Chiorinata 00
ndaphar T8
Aubher Daits gy i ]
Walls Aniha Chinrine 200
LT TEs R T 200
Wister Treaimant Arive CElonra ]
Wi Aitiva Chlodea 1,000
CrateaPalis
Fwrd Dipe Vi phzgE v 26
Acttem Chicrne -i]

Unique Aguaculture Safety
Considerations

Pegticide Action Levels

Aquacultured products are wholesome,
Nevertheless, aguacultured products ean
present some unigoe safely hazarda, The
FDA s responsible for ensuring the safety,
whaolespmeness, and proper labeling of food
prodocts, ensuring the safety nnd effective-
ness of animal drogs, and protecting
consumers from economie frauad,

The Environmental Protection Agenay
(EFA) has established federal nction levals
for some pegticides in fish (Takle 5,
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Violative concentrations may oceur in animal drugs as well as unapproved drugs of

farmed fish from pesticide runoff into Low Regulatory Prierity (LRP) for aqua-

production waters or from contaminated cultured species. The FDA is not aware of

feedstuffs. any safety problems azsociated with the use
_ . of LRP unapproved animal drugs. Regula-

Animal Drugs and Vaccines tary action is unlikely if the drugs are used

) for prescribed indications at the prescribed

The FEdE]:E'I Food, D"“EF- _ﬂ'“d Cosmetic dosages; an appropriate grade il:]:]aer]; good

Act (FFDCA) includes provisions for management practices are followed; and

regulating the mu{mfnutum, distribution local environmental requirements are

and use of new animal drugs and feeds. followed (NAA 1996),

Table 6 provides a list of FDA approved new

Tabla 5,
Tha Teclaral sction leval for pesticides in fish. Product recal may ocour |# pasticide concamiralicns excesd 1hese bevals

{Adapted fram FDA 1008, Fish snd Fishery Products Hazards and Controla Guldae),

Delstarious Substance Level |ppm] Food Commaodity Reference
Addrin/Dieldrin’ 0.3 All fish CPG sec. 575,100
Chiordane 0.3 All fish CPG sec. 576,100
Chiordecone® 0.3 All fish CPG gec, 675.100
DOT, TDE, DDE" 5.0 Al Figh CPG sec. 575,100
Diguat” 0.1 All fish 40 CFR 180,228
Fluridamna® 0.5 Fin fish and crayfish 40 CFR 180.420
Glyphosate® 0.26 Fin fish 40 CFA 180.364
:::‘::;EEI:?EPDHMB" 0.3 All fish CPG sac. 576,100
Mirex 0.1 All fish CPG sec. B76.100
PCEs 2.0 All fish 21 CFR 109.30
Simazine® 12.0 Fin figh 40 CFR 180.213a
2, 4-p? 1.0 All fish 40 CFR 180,142

' The gusdancs levals are for residuss of the pesticides individually or in combination. Do not count aldrin or
dighdrin fownd at or balow 0.1 ppm. When adding amounts, da not count BDOT, TOE, or DBE found balow
0.2 ppm. Do mot count haptachlor of heptachlor epoxide fownd balow 0.1 ppm,

? Previousty listed as Kapons, the trade name of chiordacons,

* Tha levels published in 21 CFR and 40 CFR represant tolerances, rather than guidance lovals.,
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Information Sources

Esch nnimal drsg 18 spproved for apecific
species, apecific disensen, ot specific dosages, and
pparific withilrawsl Limes bo sniure so violakive
rediduas. Chesk with the FDA before asing any of
theme eompounds listed in Tahls 6 o listing
clnsakfbentbons may change.

Tha Guide to Dreg, Yaccine ned Pesticide Use in
Amnnrolture (Publication B-5085) is available Trem:

b D, Jaires Davis
Tuxas ALM Urdversity
102 Magle Hall
Cedlegs Station, TX T7843-22E8
Ted: 400/840- 74T FAX: 400/046-7103
Coaap: $5.00

IE ts alea nvailabls e slale Coaperative Bxlenaios
Services, stots Sea Gront Marine Advisory Servioes,
need paliosnal sgescsllarn naiocn Lsdas.

OTHEER FEDERAL CONTACTS:

Infarmation en approvad drsps, segubatioss, and
policies:

=  rifice of Surseillance and Complkance Cantar
ot Watarinary Madicine
| ORI
T500 Standigh Placs
Aoolvilla, MD Z0EER
301/5a4-9781

Infermation en the drag npproval proceas:

= Oflios of Naw Anirmal Drog Evalastion
[FFY-1 0
7500 Srandsbh Placa
Recivalln, MD 20055
A0T/Ea4- 16820

LUSDA Ankimal and Plasl Healll Iségéclion Safvices
(ATHIS) Licensing amd progrum palicy informotben:

= Vetonnary Blologics
APHIS
Roam B3B, Fedaral Building
G505 Belorest Aoad
Hywiaville, MD 30TH2
301 M436-E245

U 8. Environmental Protection Agesey: [Information
ony registratios requiremenia, tolerances, and
oxporimontal wee permita;

& Oifice of Pasticide Prograirs, EFA
Angiatratasn Diviaian {7506W)
Angisirataoan Supposn Bramoh
401 B Streat, SW
Washingion, DC 20460
TOAA08-8340

s Departmend &f the latariss; For asaiabanse with
mguacuiture INAD exemptions and related
Enformation

+  Motionsl Aguscubiwe Mes Animal Dinag
Applicabon Coordinedor
Redalia Sohnick

AGAT Edgeenter Lane
LaCroaas, Wi 54503-1088

BOR/TET-2208

1.8, Department of ke [nferdor: Informaties an
Invasligntional Mew Ankmal Drsgs (INAD)

+  National INAD Coordinator
Davi Sdakl
USFWS Bozemnan Fish Technology Center
Bopwman, MT 5BaT15
A0B/BET-B2E0

CONBUMER HOTLINES:

&= Tha Animal & Plant Hesth Inspection
Saraca |APHIE| Conaumssr Hockrsa:

BIB/232-0TED,

Consumer Hotline oan e need to report problems
with velarinary hiolegie or diagnostic eal lbts or ts
obfain informntion.

= EPA National Peiticide Tabsoem mun iaee
Matwiork |WFTHI: 1-800-868-7378.

[nformntisn oo peaticids prodwscés, humnn ond
mnimal pessorings, probective equipment, aafely,
haakth and epvironmental effecis, clean up, and

dinpoeal pracedieres
L FO:A DFlica of Seafood: 1-B00-FOA-S0 10,

Iaformation on seafsed safety, HACCF pehlicatsona,
proper uss of druge nsd chomicals, ot
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———————————————————————————
HACCP MODEL for AQUACULTURE

HACCP

The Food and Drug Administration
published & proposed rule to establish
reguirements relating to the application of
mandatory HACCP principles by processors
and importers to smsure food safety to the
marimom extent posaible, The Final Rale
describing the implementation of the
propesed HACCP-based inspection system
was published December 18, 1996 (Fedaral
Register 1096), and is schedaled for
implementation on Decambar 18, 1987,

Hazard Analysis for Critical Control
Point (HACCP) is a preventative syatem of
foed control that requires a hagard analvsin
be conducted on the product and process and
that Critical Limits (CLs) are set ot each
Critical Control Poiat (CCP) of the process,
A CCP is definad as o step ot which control
can be applied to prevent or eliminate a food
enfety hnzard or reduce it Lo an aeceptable
lewsl. When "renl time” monttoring of the
Critical Control Points reveals that Critical
Limits are being wiolated, spocific corrective
actions are taken to isclate all noneomplying

products,

Once the product I8 nopcomplying, &
gpecific hazard analysis ia performed on the
product to determine its proper disposition
ns well as to determine what went wrong to
produce the noncomplying product. Ones
the cause of the process malfunction is
determined, a "short-term" fix is
immedintaly institoted and a lang-term
golution iz identified and scheduled for
implementation. All of these activities ara
documanted through corrective aolion
reports, including the final disposition of the
noncomplying product

By means of these systematic monitoring
nnd surveillance procedures the "nice” from
the “necessary” controls are separated, so
that major arrors can be prevented. This
allowa focuaing of Pespurces, monay, peopla,
and equipment on the essentinl elementa of
a food control system.

HACCP Team

HACCP is & two-gtap process. The first
atep ia to assemble 8 HACCP team con-
sisting of people who have spscific know-
ledge and expertise of the aperation. The
tewm deseribes the food and method of
distribution, intended osers, and consumers
of tha product, Next tha team devalops a
Now disgram which describes the process,
followed by on-site verification of the flow

diagram

HACCP Principles

The second step requires the team to
apply the following seven HACCP principles
which are used to implement the basic
HACCPE plan structure.

1. Perform Systematic Harards fnalysas

2. Dotermine Critical Control Points

3. Establigh Crivicsd Limite

4. Determine Appropriste Commective Actaons
5. Establish Mandtoring Procedures

B, Eatabiah Ascond Keaping Systems

7. Establish Varification Proceduras




To CONSUMER Fhe Hybrid Striped Bass industry 13

Generic Flow Diagram

This generic flow diagram has been developed for finfish aquacalture which insludes
identified Critical Control Points (CCPs) (Figure 7).

Figursa 7.
Praduction llow chart for finfish agueculure showing the CCPs (NMFS 1897).

Eite Selection

o

“Water Supply

Culture System

k

‘Feed Supply —* "Production

Harvesting/Holding

Delivery/Transport

*Critical Conbtad Foink

Operational Steps

Operational steps in the nquaculture production of finfish range from site selection to
delivery and transpart (Tahla 7).
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Table 7 jcontinuaed),

contaminatian

Practicas |GMPs}

CONTROL IMPORT- PREVENTIVE
STEP HAZARD POINTS ANCE' MEASURES MONITORING RECORDS
&. Production Misuse of reglstered Culturs 5 Usa of approved chamicals or | Supervisory controls Chamical or drug
ar use of non- faciithes drisgs &t propes uga bags and
registared chemicals, concentrationg and harvesting dafes
pesticides, or drugs withdrawal times
Lo of Motice of
High antibiotic Uss in acoondancs with Unusual Oocurrancea
lenvla if the flesh |l &l Coaractive
due to nadeoquate Action (NUOCA)
withdroweal timas Do not usa human wasta
cantaminated fead and water
Human pathogan
COntmmenation of eh
B. Harvasting Nona Harvesling sita 1 s Meinan
and halding
7. Delivery and | Bpoilage Shipping 3 Proper (ergerature control Praper supardlaory
franspoa contrals
Micrabial or foreign Use of Good Marsfacturing

' The importance rating scala Is 1-5 with 5 being the most important,
! Raflocts the need for documentation of propar chermical or drug use.

Ay 8tég with an importance rating of 4-8 i considered a critical contrsl paint.

HIWNSNOD OL

Ausnpu) sseg paduis PUGAH ay]
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