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Introduction
Federal legislation' will iii the near future make ade-

quate safety assurance programs mandatory for all food
processors. It is none too so<ai that the seafo<><l industry
should be aware of this development and be prepared
for it. While seafood is no morc sensitive to processing
hazar<ls than other fresh foods, the particular methods
used by seafood processors require individual attention in
designing a safety assurance program that ivill match the
industry's neecls.

In order to comply with such proposed regulations,
food processors SHALL set fortli, IN WHITING, the
procedures they use to identii'y the control points in the
processing operations and the hazard associated with each
point, and to establish adequate control measures and an
adequate monitoring plan for each point. In short, it will
require food processors to establish safety assurmce pro-
grams based <ni the rational aod systematic approaches ol'
the Hazard Analysis and Critical Control Poiiits  HACCP!
concept.

This bulletin is iiitei>ded to cxplaii> HACCI' anti explore
its applications in the seafood ii>dustry of the Pacific North-
west. The process models given for fish smoking  Fig, I!,
cooked and picked crab processing  Fig. 2!, and cooked
and peeled shrimp processing  Fig. 3! in<licatc suggested
processing steps; other models of processing methods are
aIso possible,

~ Thc "Consumer Food Act of l976" passed the senate
in March I976, but the house failed to act on it before its
adjour»ment. A bill similar to above is expected to be
introdiiced in the current congress.





EXAMPLECATEGORY DESCRIPTION

Wheat, starches

Citric acid, sugar, salt

Special foods intended for special populations

a. Sensitive ingredients

h. Compound ingredients �0% or more sensitive!

c. Ingredients stored in a phmt where sensitive
ingre<lients are processed

d. Nesv ingredients

Compound ingredients �0% or less sensitive!

Ingredients of agricultural origin not previously
shown to be a source of harmful microorganisms or
chemicals

Ingredients historically free of pathogens or
resirlues

Adapted from Bauman, H. E., Food Technol. 28:30, 1974 �!.

TABLE 1. Pood ingrc<licnt hazard categories in order of decreasing risk

Infant and geriatric foods

Eggs, milk products
Spray-dried shortening with more than 30%
milk products
Chicken fat premix stored in an egg plant

Spray-dried Savor with 24% non-fat dry
milk



EXAMPI.ECATEGOHY DESCRIPTION

I lent processc<l f<>ods usuallv co<>sumerl without
a<lditi<n>al cooking

Non-heat processed raw foods often c<msurne<l
without additi<>nal c<>oking

Formulate<1 f<>ods usually consumed after cooking

N<m-heat processed raw foods usually consumed
after cooking

Raw seafoods usually consumed after cooking

TABLE 2. Seafood hazard catcg<>ries in order of decreasing risk

Crabmeat, peeled shrhnp 5 smoked fish

Shucked molb<skan shellfish c.<ten raw

Fish sticks 1« breaded shrimp

Fresh or frozen fish fillets 5 cooked mol-
luskan shcllfish

Live crustace;m 5 molluskan shellfish



cnsitive ingredientI processing step
on sum er abuse potential

+ +1, Sm<!ked fish

food can be assigned u huzurd classification as shown in the
third colu»»i <!f T<<hlc 3.

Some <!f the seafood products cari be classified accord-
ing to the hazard class assignment s>stem us follows:

2. Cooked aiid + + +
peeled shrimp

3. Fish stick + + +

4, Salmon in round + 0 +

5. Oyster in shell + 0 +
6. Dried fish or jerky + + 0

In esse»ce it is <difficu to find !uiy seafood product
absolutely free of potential hazard as < raiv material, or
any th!!t can bc assumed to withsta»d the extreme al!use
of the c<msumer. Even bone dry jerky containing sufFicient
salt could become h!<zur<lous if <H!e imagines so!nc extreme
cases <!f ahiise. Bealisticallv, however, we have to de-
termine the hazard on a relative rather thun <bsolutc scale.
The Inter»ational Commission on Yficrobiological Specifi-
cations f<a Foods  ICMSF! has addressed this problem
and published its seafood risk categories �6!.

What is critical control point'7
The critical c<!ntrol point  CCP! is dcfined as u point

TABLE 3. Food. product hazard class assignment



in the processing steps where the failure to effectively
control it >nav create an UNACCEPTABLE HEALTH
RISK, The time and temperatu<>c specified f<>r smoking
fish is an example of this and the control here should never
fail, The CCP should be under CONSTANT CONTROL
by humans or by machines and the pe>4'ormance of the
control step must be monitored and d<>cumented.

All other processing steps that involve the control of
microorganisms are the control points. Failure to control
these points might not result in a definite health hazard
but it would indicate a p<>tential risk not to be ignored.
Many steps in seafood processing fall into this category.
These will be discussed individually in conjuncti<m with
the model HACCP for smoked fish, picked crab meat, and
peele<l .shrimp.

Microbial hazards of seafoods
The microbial flora <>f seafood directly refiects the en-

vironment from which the seafood is extracte<1 �4! . Micro-
organisms co<ne associated with the gill, intestine, and slime
of the fish. The mud attached to bottom fish, cr<b, and
shrimp is another source of microorganisms. If >nicrobial
buildup is allowed to occur in the fish hold it wiII further
add to the microbial load of seafo<>ds,

Since thc microbial quality of seafo<><l is so dependent
on its environment the sessile shellfish is especially vul-
nerable to pollutants introduced into its growing waters.

The follosving list of pathogenic microorganisms are
characteristically associated with seafoods. Their c<mtrol
should be considered critical. The important characteristics
of these mien>orga>iisms discussed bel<>w are summarized
in Table 4,

1. CLOSTRIDIUM BOTULINUM

This a>u<cr<>1>ic, sp<>re-forming bacterium is f<>und in
soil, sediment, fish intestines, and water, Seven different
types of C. botulinu»> designated from A 1<> G:>re presently
recognized, Types A, H and E are >nost commonly irnpli-
cated in human botulism. Types A and 13 spores are heat
resist;mt and re<i>irc heating at or above 250 F f<>r over
15 minutes t<> destroy them. Salt  NaCI! in excess of 10,.<,
acidity below a pH of 4.6, or a temperature below 50ol'
will prevent the growth of types A an<I 13.

Tvpe E, C. hotulinum is found abundantly off thc
Alaskan, W <shington, Oregon, and Northern California
coasts in sediment, intestines, an<1 gills of lish and shellfish,
1t is less resistant to heat than types A and 8, and could
be destroyed by heating ator ab<>ve 180OF for over 30
minutes. Type E canm>t gr<>w in seafoods that contain salt
 NaCl! in excess of 6;,'. or acidity below pH 4.8, but it
can gr<>w and pro<h>ce t<>xin at temperatures at Iow as
3''F.

2. VIBRIO PARAHAEMOLYTICUS

This marine bacterium, closely related to the Vibrios
tl>at cause <nortalities in salmonids reared in saltwater,
occurs naturally in the marine environment. V. parahae-
>nolyti<:us is heat sensitive and can be destroyed by heating
at or above 140~F f<>r 30 minutes, It <loes not grow at
temperatures below 41~F or at a pH below 5.0, but it can
tolerate salt  NaCl! in excess of 10<~<,. It can, however,
grow so rapidly under favorable conditions that a moment' s
relaxation could invite a disastrous consequence. A more
detailed account <>f this bacterium is given in an earlier
publication  8!.



TAJ3LE 4. Growth and heat inactivation characteristics of food poisoning bacteria important in seafood processing



3. SALMONELLA INCLUDING S. TYPHI AND S.
PARATYPEII

This group of organisms originates in diseased humans
or other warm-bh>cried aiiimals. They can bc c:irricd i»
apparently healthy individuals for varying time periods
after recovery from the diseiise. Seafood can be contami-
nated directly or through p<>lluted water.

The orga»isms are heat sc»sitivc a»d destroyed by
heat at or abovr' 140 Ir f<ir <>vcr 30 minutes, It will >i<it
grow at ternpcraturcs below 42< F but will persist in
either frozen or refrigerated seafoods almost indefinitel.
Since small numbers oi tliis organism could i»itiate the
disc,ise,;i strii>ge»t c<»itrol measure m<ist 1>e emplovcd.

4. STAPHYLOCOCCUS AUREUS

'I'his org;u>isin resides o» human ski<i i«i<1 m»c<ius
mcml>raries. Seafoo<L, arc usu:illy <.»<it«min»ted with this
organism bv hurnrui liiu«llrrs through iiosc;md tlir<>at dis-
charges and infected skin lesions. Thc organism is extreinely
salt tol< rant and ea«withstiui<l 17',' NaCl. H«ause»f its
salt t<>1er;ir>ce tliis orgar>ism «an bc cr>ri< rrritrated in thc
brine and contami».it<> the r< st <if s< »for>d dipped iii that
brine �0!. It <".iiinot m»lriply at tcmperatiires he1<iw 44'Ir
b»t tlie toxin it pro<hiccs is heat sta!>1<;iii<1 e<uiriot he
<lestrovc<l even bv boilirig f<>r;i» hr»ir.

5. CLOSTRIDIUM PERFRINGENS

Although this <>rga»isrn is related to C. bo rrtiirrrr>i, it
does not produce the potent neur<itoxiri that C. I>r>tr<brrfrrrr
does, It is widelv distributed in s<>il a»d its presence in
seafoods itself rloes»<>t constitute a hazard. Thc org;misrn

does not grow at ter»pcratures below 5<J»F:rr>d is relatively
eiisy to c»ntrol by proper refrigcr.itioii. It alsr> re<luircs a
massive growth iii f»<al prior t<i lice<»nirig t<ixic.

If; > scafo<><1 dish is prepared fr<>m tlic cr>ntaminated
seafor>d and left unrcfrig<rriitcd, tlic spores of this <irgaiiism,
which erin not 1>c destroyed by heating iit >12" F fr>r less
tllilrl 100 minutes, thci> gerrriiiiatr., m«1tip v, >«id produce
toxiil.

6. VIRAL HEPATITIS

Tliis disease is usu<rllv c iiis«1 by i»gcstion of the raw
or und<rrcookc<l sl>c1Ksl> harvested from poll<<ted water.
Thc 1>epatit»s vinis originates in <liseris<d li«mru>s ai>rl not
in d<>mcstic or wild a>rim<>la. Alth<>iigh the virus is >mnatural
to the rri:iriric <»vir.»>>ment, it could survive in thc scdimc»t
for years. 13esides shellfish, corit'imiu;ited water iised for
scafo<>d proccssir>g could spread this virus,

7. OTHERS

There are other path<>geiis that c:i» 1>c trarismitred by
seafoods. Shig< U<r < <>use» dysentery iu>d can be transmitted
via scafra>rls if a person suffcri»g from this discase c<m-
tami»ates seafoods, Thc crysipeloi<l skiri i»f'eeti<>n has long
hccn kriosv»;>s,u> <icci>pational hazard of fish handlers,
There «ro nonmicrohial hazards as wc11, sii<h as mercury
and pesticidcs, Nernritodcs that caiise eosinophific enteritis
in pcop1<. tlirr»igh i»gestion of pickled or smoked herring
1>ecame kni>svn ir> Northern Europe. Ichtliyosarcotoxins
 puffer fish poison! that naturally occirr in s<>me fish, and
sc<»nbroi<l hali poisr»ii»g due to histamine released by
micr»1>ial actioi>, are also of co»cori>. How<>vcr, these are
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more is<>lated than thc widely distributed and general
hazards we have describe<1 earlier.

Tabl<> 5 lists thc food pathogen» a»d seafood items es-
peciaHy vulnerable t<> each pathogen. The table is con-
structed fror» the 1CMSF recommended microbial s»n-
pling pl;ii> �6!.

Table 6 lists the appropriate coiitrol measures for these
pathog«ns as i<laptcd from thc Uiiitcd Natioris Food and
Agri<:«It«re Organizatio»  I'AO! booklet <>» Fish and ShcH-
fish Hygiene �!. The tables are modified to accommodate
specific n<!<.<ls <>f thc Pacific Yorthw<!»t »c:ifoo<l in<histry.

Model HRCCP system
IIACCP is»ot co<>fi«ed t<> microhiologi«al mo»it<>riiig.

The processing plant layout, construction, proper operations
of processing macliincry and refrigeration systems, co»-
veyers, chloriiiation system, the brine strength and tem-
peratures, ctc.;<H need to be monit<>red and their proper
operatioiis recorde<l.

Sometimes, microbial testing may be needed to monitor
the above. For example, thc niicrobial loa<l of the coiiveyer
belt should be known before establishing a proper cleanup
schedule. On the other hand, the microbial control measure
may not reqiiirc microbial testing. For example, proper.
control of cooking tiine and temperature during smoking
is a co»tr<>l step to ensure safctv from C. hot<<I>r>u>» in a
fish smoking operation, which eliminates the need to test
for C, l>ot«lin«»>.

I. HACCP FOR HOT SMOKING FISH

Regulatio»s thiit govcni fii»li smoking ire quite specific.
Sanitation regulations for manufact«rc, pro«essiiig, packing,
or ha»dling of I>«ma>i food that include specifications for
plant ai>d groim<ls, cq«ip»>e»t iind»tc»sils, sii»itary fii-
«iliti«s and co»trois includi»g water supply, sanitary opera-
tioiis a»<1 proccssiiig «o»trois irc spelled out in Part 128,
Title 21 of the CODE' OF FEDERAL REGULATIONS
 F«' feral Begi»t< r 34:6977, April 26, 1969!. Sanitation
recommendatio»s i» in<>re re>«bible form can be found in
Fisheries Facts-8 published hy J, P. Lane �! and another
by J. D. Clem and S. Garrett �!.

Regulations that specifically govern smoked and
smoke-flavored fish are spelled out in Fcdera/ ftegister
�5:17401, Nov. 13, 1970!. '1'he HACCP program de-
scribed here»vill aid the process»rs to produ«c wholesome
smoked fish, as sveH as to meet the req»irement of this
regul at a»i.

Fish smoking is a single-pr<><l««t process. Thc «om-
ponent i» fish, the product is smoked fish, Smoked fish is
iii the seafood hazard category 1  Table 2! because of its
potential hazard of C. bot<<lir>un'. The major compoiieuts
of the critical c<>ntr<>I points are; I! smoking temperatures
and time; 2! the water pliase salt  AVPS! content of the

WPS  water phase salt! =

 
% salt in finished product

X 100
% salt + % moistur<. in finished product

11



SENSITIVE SEAFOODPATHOGEN

a. Smoked fish, including kippered and cold smoked, eaten uncookedC. botahnum

V. parahaemolyticus a. Cooked picked crabmcat
b. Frozen cooked shrimp, prawns, and lobster tail
c. Fish eaten raw

d. Frozen raw shrimp, prawns, and lobster tail
e. Frozen raw breaded shrimp and prawns

a, Freshwater fish from warm waters

b. Contaminated shellfish
Safmonella

a. Raw or undercooked shellfish from contaminated watersViral infections including hepatitis

a, Smoked fish eaten uncooked

b. Frozen cooked shrimp, prawns, and lobster tailsS, aurcus

TABI E 5. Bacteria pathogens and the most sensitive seafoods

Adapted from ICMSF sampling plans for fish and fishery products  ]6!,



CONTROL MEASURESPATHOGEN

C. botulinum

V. parahaemotyticus

c,

a.Sabn one !la
Sanitary handling and processing
Adequate cooking

Viral infections including hepatitis Proper sewage disposal
Adequate cooking

c,

a.S. aureus

C. perfringeru

Adapted from FAO, Fish and Shell6sh Hygiene �! .

TABLE 6. Control measures against seafood pathogens
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b.

a,

b.

b.

C.

a.

Correct processing
Cooking just prior to eating food

Sanitary handling anrl processing
Adequate refrigeration or freezing
CooLing just prior to eating food

Proper sewage disposal

Prohibit seafood harvesting from the polluted waters

Prohibit seafood harvesting from the polluted waters

Sanitary handling and processing
Prohibit person suffering from cold or open infecterl wound from hanclling
food

Frequent brine change or adapt spray or injection system

Rapid cooling of food after cooking



smoked fish; and 3! the storage temperature of the smoked
fish.

Tw<! alternate smoking processes arc pcrinitted. Fish
smoked at or above 180"F for ii<!t less tJ!i«! 30 ini»iites
sh<ill co»taiii water phase salt 1<.vel iii excess of 3.5<: and
must be stored below 38«F, Or, fish sinokcd it or;>J>ove
150 F f<!r»ot Jess tli;«i 30 mi!iiites shall c<!ntiiin water
phase salt level in excess of 5.0'; a»d must hc stored
below 38"F.

Thc smoking p«x.ess iliagram is sh<>w» in Fig. 1. Thc
control measures for 3 CCI's  brining, sr»«king, a>id
fiinishcd product storage! arc <lcscri1!ed below;

CRITICAL CON'I'KOL POINTS

A. BRINE
� Prepare l>ri!ic in s«fficient strength so that the briiic

level of fish will reach the desired level within 12
hours 'it 38«I . M<!re specificallv, rneasiire and record
the amouiit of salt added, the volume of water, thc
salometer rc;idii<g <«>d thc tcmpcrat«re <>f tlie brine.

� A g«ide on brine preparati<ni is available from the
Oregon State Univcrsitv Sc;i Gri«it Officc �!,

� The rclati<>iisliip J!ctwee» s«1t coiicr<itration and the
brine c<>ncentratioii of smoked fish riecds to bc cx-
perimcntallv determined.

I3, SMOKING
� Regulations specifv that the internal temperature of

fish and the oven ter>!pcriturc during smi>king bc
continually mo»itorcil and rrcorrIed.

� The smoking process of not lower than 180'F for
not less than 30 minutes is based on the coldest

OTHER COiNTROL I'OI NTS

c. EVISCERATION, CI EANING AND FRESHWATER
RINSE
� The entire gut content must be cleanly removed and

the fish thoroughly ri»sed with approved fresh
wii tc<.

a,

b.

part of the fish in the oven. At least a sample from
each oven load should be analyzed for water phase
salt  WPS! level anil recorrled.

STORAGE
� Thc smoked fisli slio«kl be kept below 38 F and the

storage temperature should bc continually moni-
torc<L

RAW FISH
� Examine for fresh»css i«id wholesomeness.

� All cvisi.'crated fis1! or fish in the round not being
used i>n>nediately should be kept below 38 F.

FROZEN FISH
� Clieck for wholesomeness.

� Frozen fish should bc kept frozen ui>til usc. Defrost
iit or below 45 F.

DRAIN
� Excess water shoukl be i]rained at or below 45~F

for oo longer than 2 hours.

FRESHWATER RINSE AFTER BRINING
� Rinse to prevent salt crystallization. on the skin of

smoked fish «id drain to facilitate proper drying in
ove»,

14



FIGURE 1. Fish smoking process



f. COOLING SWIOKED FISH

� The smoked fish shouId be cooled to 50cF or below
within 3 hours i!nd subsequently cooled to 38".F or
below within 12 horrrs after smoking.

g, PACKAGING
� Package should be labeled with plant name and

location, the <laic <!f p!!<kaging a»d the oven load.
Record shouklbe kept to provide positive ide»tif>ca-
tr<!l!.

See Lane �! ar>d Clem and Garrett �! for plant and
equipment cleaning procedures.

2. HACCP FOR DUNGENESS CRAB PROCESSING
 ~!

Cooked a»d picked I!u»gc»ess crabme!rt belongs t<> thc
seafood hazard category I  Table 2!. Crabs arc extracted
from an e»vir<>orner!t known to harbor C, lr<rtrrli!>rim spores
and the marine environment has to l>e assumed to contain
V. parah<ler>rolrgticrrs, Crab preeeSsing requireS eXCeSSive
human ha»dling, which increases thc opportunity for con-
tamination of the finished product with bacteria of' thc
raw crab a»d tin!se from the human han<llcrs  S. arlr<'rrs!.
In addition the picked crabmeat is usually corlsumcd with-
out further cooking.

'tVhen landed, crab is alive. Thc processor starts out
with a raw product of microbiologically ideal quality. The
flesh of the living anima! is theo!<etically sterile, The proc-
essor, therefore, has full control over the microbial quality
of the crabmeat that bears his label.

The key to proper crab processing is: 1! to avoid con-
tamination of thc picked crabmeat from the raw crabs;
2! to minimize contamination from the processing environ-
ment; an<I 3! to refrigerate promptly the picked cr lbmeat
at temperatures below 38 F.

Thc crab processing diagram is show in Fig. 2 and the
control measures for CCP a»d CP are sh<!wn below.

CRITICAL CONTROL POINTS

A. PICKING

� picking tables should be cleaned and sanitized with
50 ppm <.hlorine at each shift change.

� Pickers should wear clean clothes, apron, head
cover, and gk>ves, Apron shorrkd be cleaned and
sa»itized with 50 ppm chlorine at each shift change,

� Cooked and cooled crab should be picked within an
hour of cooking. Never pile up cooked crabs on
picking table that cannot be picked in an hour.

� No picker should be allowed to han<fle raw crabs.

B. STORAGE

� Packaged crabineat shall be stored at temperatures
below 380I' at all times or quick-fr<>zen,

OTHER CONTROL POINTS

a. LIVE CRAB

� To prevent active crabs from damaging each other,
place the live crabs at 45~F for 12 hours before
han dling.

16



FIGURE 2. Cooked and picked crab processing
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BUTCHERIYG AND CLEANING
� Check the condition an<i cleanliness of brush. Brush

sf!»»I<i bc svasbed an<i sanitized at the end of each
shift or every 2 hours.

� Remove c;!r >pace «leanly.
C  t i» halves.

� Brush off intesti»al content as completely as possible.
� W! sh;u!<lrins< th  h;!Ives in running water or by

sp> av.

COOKING
� Check w >ter tc>nperature at 2-hour intervals for the

co»ti>n!ous < x!k :r  b  fore c!ch k!a<l !s  >ddc<l for
batch system!,

� Cook at 212'F for IS minutes.

� Air-cool the cooked crab for an h<!ur in an isolated
locatio» rcn!oved fron> raw <.ral>s and heavy traffic.

� NEVER IIANDLE COOKED CRAB WITII
llTFVSILS AN}l BASKETS USED FOR HAN-
DLIXG RAW CRAHS.

� Cooked crabs should not be handled by those who
handle r.>w <.rabs.

� Do not cook m<>re crabs than the pickers can handle
in  m h<>ur after cooking,

BRINE
� Fresh a»<l chilled brine should be prepare l at each

break or every 2 hours of operation.

FRESH WATER RINSE

� Bri!!c slu!uld 1>c rinsed »6 in fresh potable water
spray within minutes of brining.

f. PACKAGING
� Thc p  ckag ng table shoukl be cleane .l and sanitized

witl! 50 ppm cbloru!e at each break,
� Picked crab should be pack: ged within 10 minutes.
� P  ckagcd crab sh,dl hc chilled immediately to tem-

per >h!rcs hei<>w 38'F,
� Packaging should be d >nc so that the package can

not 1>c n>isl! u>dl<!<l. Each package should display
"store hei<>w 38«1'" warning.

See Lane �! and Clem and Garrett �! for plant and
equipment cleaning procedures.

3. HACCP FOR PACIFIC SHRIMP PROCESSING  II!

The cooked and peeled shrimp belongs to seafood
hazard category I  T; hlc 2!. Pacific shrimp comes from
thc same e»viro»ment as the Dungeness crab. Therefore,
C. l>ot <lin  m hazard cannot be discounted. Shrimp, in
contr;>st to D>u!gcncss cr  b, is roostlv ha>vested during the
war>ner summer months and this increases the V. para-
haemolt]tie  s risk, The  ne<.hanical peeler has largely re-
placed hand-picking an� reduced the chance for human
contamination to a degree. However, it has increased the
chance for e<luiprnc»t-relatc<l contaminations,

The c<>n<litio!> of the shrimp received at the plant can
vary depending on the age of the shrimp out of water, on-
board han<lling practices aud the degree and care in icing.

C<n!trol of raw material and the proper care and sani-
tization of the processing equipment is eve» more critical
for shrimp than for the <rab <h>e to seasonal and handling
facto!w, The key to sound shrimp processing is: I! to avoid
contamination of the picked shrimp from the raw shrimp;
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FIGURE 3. Cooked and peeled shrimp prone sirig

2! to eliminate the microbial buildup in and on the proc-
essing mr<chir!crv; arid 3! pro!npt refrigeration of the peeled
shrimp to bein v 38 F. Quick-freezing is prcfcrablc to
refrigeration.

Shrin!p peclii!g steps rnid tlie control mcas»res foi CCP
and CP are shown in the diagram to the left and discussed
in the folio ving cxph!natior!s.

CRITICAL CONTROL POINTS

A, BRINE INJECTION
� Hrir!e is used to flavor thc shrimp. It <.an best be

<k!nc by ii!jeetii!g 1>rii!e in the flr!ished pro<hict, The
brine tank quickly accurrndates bacteria so the salt
tolerant and rapid growing V. parah<rcmolyiicru;
pres<sits a  peciiil tlireat for slirirnp dipped in old
brine at ambient temperatures.

B. STORAGE

� Chill tbo p,ick;igc<l shrimp to bclo v 38oF 1>y 10
miniites after packaging.

� Ncvcr expose the peeled shrimp to above 3b>F
temperatnre. t1»ick freeziiig is preferable to refrig-
eration,

OTEIER CONTROL POINTS

a. ICED SHRIMP

� The shrimp should have been  yell i<.ed in!d the
tcmperat<iro of shrimp at any point sho!rkl n<>t ex-
ceed 40"F

� De-ice thc shrimp. Do n<!t d<.-icc and re-icc.



b. DE-ICE AND WASH

� Icc<l shrimp should be de-iced just prior to peeling
bv immersion in potable tap svater. Wash the shrimp
as thoroughly as possible before cooking.

c, MACHINE PEELING

� Feelers and transport ducts should be cleaned and
sanitized with 50 ppm chlorine at each break or
every 2 hours r>f operati >n,

� Peelers ansi ducts should be inspected every 10
mmutes during operation to ensure no peeled shrimp
accum»h>tes <>n thc line.

WASHING

� Wash the pccled shri>np in a su6cient quantity of
fresh water,

e, INSPECTION
� The h>spent >r sho<>ltl vvear clean clothes, aprons,

a.nd head cover, Inspection should be done along
the c >nveycr belt with the running svater. If table
is used, the table top sh<>uid be cleaned and sani-
tized with 50 ppm chlorine at each break, or every
2 hours of  >perati<>n,

PACKAGING

� The packaging table should bc cleaned and sanitized
with 50 ppm chlorine at each break, or every 2
hours of operation.

� Thc peeled shrimp should be packaged svithin 10
minutes of peel h> g.

See Lane �! and Clem and Garrett �! for plant and
equipment cleaning procedures,
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