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ABSTRACY

Yh! s 'o nt Iy 5!!ppor ted P! ojc'ct ! s a lmed ar examin ing present
and develop!ng aspects of seafood processing aid marketing in North
Caro! ina, as a working example Fo!. the Coastal F'Iains area. "Pro-
cessors" as di stingui "hed frorr; "Handlers" are defined, vhi le com-
mercial landings of important species, . x-vessel prices, and
-easona! availability are shown for three coastai regions.

Seafood freshness is the most important requ!rement for pro--
cessing, requiring that rapid cooling and adequate sanitation be
initiated promptly at sea. Adequate hold insulation helps achieve
rapid ooling, while small refrigeration units for coo!ing air
holds are suggested as an additional improvement.

Good Hanufactu ing Practices for unloading and subsequent
processing are explained in the guideline publications listed.
Subjective and laboratory tests for f,eshness, and requirements
for freezing, thawing, glazing and packaging are explained in terms
relevant to the local fisheries.

In North Carolina i!ost process
from existing shore handIing I'acil!
v!Qed to show what appl!es to mo
ment of processing and packaging fa
! n te! ms of un! t ope! at! ops > bul Id!
equi pment requi rements. Ident i f I ca
productivity, yields, product mix a
dictions of processing feasibility.

i ng ope.rat icns have evoived
ties. [ Ow patterns Br e pi 0
opera L i ons. hog i ca 1 deve! ap-
e i I i ties "; s t.," erefore explained

g compo;!eats, and bas.c
Eior. of such factors as labor

nd plant output enter into pre-

Technological aspects of marketing inc/ude such factors as
quality, "frozen" vs. "fresh", inspection, consumer preferences,
and use of seafoods as economical protein sources, Urgent needs
for future development of processing and marketing are listed in
Section 3.0, the most important being to develop and promote
excellent frozen products capable of having the same acceptability
as p,ime fresh unFrozen seafocds.

Recent grey trout process':-ng exper!ments are used to demon-
strate how handling conditions at sea affect subsequent unfrozen
and frozen shelf lif» after this fish has beer; packaged ~hole,
or headed ard gu'ted, or in the form o< fillets. Subjective rat-
ings at time of landing did rot fuliv predict shelf life deter-
mined by triste oanel evaiuarions. 6 *onsume, pane'I applied higher
ratings thar the laboratory panel, ' ut both could r ot dist'r.guish
between cooked !illets from un.f-o.en and frozen fish, "Superchiil-
ing'' was shown to offer potenti=1 for Improved distriJuticn methods.
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PREFACE

The material presented in this publication was developed from re-
sults of the pilot research project on fish processing and marketing.
in addition, relevant information was compiled from previous publica-
tions, appropriately referenced. This report provided a bas!s for dis-
cuss!on at the SEAFOOD PPOCESSiNG AND HARKETiNG WORKSHOP, held at Hore-
head City, N. C., Ju'ly 29, 'Ig7$.

The information presented at the Workshop included pertinent in-
formation in this publication, Supplemental inforrr!ation and recommenda-
tions as a result of the Workshop will be inr luded in two types of sub-
sequent publications. Firstly, a report of the research finding of the
project and recommendations for further research will be pub'iished. Sec-
cndly, a pub'lication will be prepared on finfish handling, processing and
marketing systems for the Coastal Plains area, using North Carolina as a
working example, This publication will include a compilation of current-
ly available information which can be used on a practlcai basis for assist-
ing fishing, processing and marketing firms.

The authors wish to express their appreciation to the fo'llowing Ad-
vwsoi y Task Force rl!embers for their helpful advice ir promuiga ing plans
and guiding the direction o~ the inves.lgations repcrted e"ein:

Hr. Pau'! Allsbrook, Div. of Com!rerce and industry, N. C. Dept. N.r..R.;
Hr. St".niey R. Beeb», Coastal l'lains Regional Commission;
8r, Jack Brawner, U.S. Dept. of Co!!!merce, N.H.!..S.;
Dr, A, F. Chestnut, U.N C.. lnstitu e of 9:rine Sciences;
Dr. 8, J. Copeland, N.C, Sea Granr Program;
Hr. ~.'.>arlc-; Davis, Charle Oav!s S=afood;
Nr. J. Roy Duggan, Ki;!g Shri.,p Co.:
i~r. Lewis F. Durr.:, N.r. F'sheries Assoc., l:-~c.;

Clayton Fulcher� Fulchcr Fish Cc.;
Jack Greenfieid, U.S. Dept. f Commerce, N.H.F,S.;

Hr, David Harrington, Georgia Narir!e Resources Extension Program;
Robert J. Hines, Coastal Prains Center for Marine Development Serv!ces;

Capt, Thurmond Kern, Georgia;
Dr. D. A. Lil lard, U. of Georgia Dept. of Food Science;
Hr. Edward G. HcCoy, Division of Harine Fisheries;
H.r. H. P. Hefford, U.S. Dept. of Commerce, N.M.F.S.;
Hr. John Reintjes, U,S, Dept. ot Commerce, N.H F S.;
Or. Theodore R. Rice, U.5. Dept. ot Commerce, N,H.F.S.
Hr. Jack Rivers, U, of Georgia Harine Resources Extension Center;
Dr. Kenneth Roberts, Marine Resources Center, S.C.;
Hr, Harry Seagran, Southeast. Ut.ilizat.on Research Laboratory, N.H.F.S.;
Dr. Uirginia Sidwel}, Southeast Uti!ization Research Laboratory, N.H.F.S.;



Or. Terry Titus, Clentson University Dept. of Food Science;
Hr. A]vah H. Ward, N.C. Dept, N, E,R.;
Hr. S. E. Waskeiwicz, 81ue Channel Corporation;
Hr. Phi 1 l i p Youngherg, U, S. Dept. of Con>merce, N.H. F. S.

Ne i l S. Webb, Cha i rr;an
Seafood Processing and Harketing Workshop



In addition, we would Iike to thank Dr. Roy F. Hartin, Directo ~
Science and Technology, National Fisheries Institute. Inc., for his
guidance in planning c, rtain phases of the project.

Also, we are grateful for the dedicated work of the following per-
sonnel who conducted various portions of the stud''.es, assisted In com-
piling the data, and prepared this publication

Hrs. L.inda S. Burgess
Hr. Gene L Crow

Hr. Yeith W. Gates

Hr. David A. Hill

Hs, Harj arie E. Sun
Hs. Joyce A. Taylor
Hr. Hichael D. Taylor

The help and assistance of Hrs. Frances P. Turby:i'fl In connection
with the taste panel is appreciated, The cover design is by Hs. Leslie

Hiller, UN" institute of Harine Sciences.



SEAFOOD PROCESSING IN NORTH CAROLINA

1.0 INTRODUCTION:

The Seafood Processing Project has been conducted by the Seafood Labora-
tory since February, 1975 with the following objectives:

A. To appraise the North Carolina seafood processing indu try as it cur-
rently exists.

B. To define some requirements f' or expanding, diversifying and improving
seafood processing activities in North Carolina.

I.OI Audience:

This study is intended to help those concerned with improved utili-
zation of the coastal fisheries and to help them define unsolved
problems. Its thrust is directed towards:

A. Fishermen

B. Seafood Handlers and Processors

C. Advisory Services for A. and B., including those supported by
Coastal Plains Regional Commission, UNC Sea Grant, NCSU School
of Agriculture and Life Sciences.

2.0 SEAFOOD HANDLERS AND PROCESSORS:

2.0I Ports:

Page 2 shows the coastal portion of North Carolina ko which this
study has reference. Those ports  unloading points! handling mast
of the catch are shown in capital letters while fess active ports
are shown in smal'I letters.

2.02 Districts:

Page 3 shows a division of the North Carolina coastline into Northern,
Central and Southern Districts, a logical separation in considering
processing aspects while coinciding with NMFS reporting of commercial
fisheries statistical data.

2.03 Handlers and Processors:

A. Handlers: Operations limited to receiving, washing, sorting,
icing, shipping.

B. Processors: Conduct additional operations such as described be-
'low:  page 4!



2. 01 Ports

FISHING PORTS

7677

F36

I

v,5

SCALK

III a I ~

7676

1. Rockyhock
2. COI ERAIN

3. WANCHESE
Stumpy Point

5. Washington
6. BELHAVEN
7. ENGELHARD
8. Swanquarter
9. South Creek

IO. Low'land

II. Hobucken

12. Vandemere

13. Bayboro
14. ORIENTAL
15. ATLANTIC
16. Sea 1 eve 1
17. Dav I s
18. BEAUFORT-HOREHEAD C ITY
19. Ha rkers I s land
20. Sneads Fe rry
21. W I lmington
22. Wri ghtsvi 1 'I e Beach
23. Carol ina Beach
24. Sha]lotte
25. SOUTHPORT
26. Holdens Beach

COASTAL NORTH CAROLINt

2 II XII 'I II la I. I 0

tII '5O 4' %II Il ' ll'It'll ~



2.02 Districts

NATiONAL HARINE FISHERIES SERVICE

COHHERCIAL FISHERIES STATISTICAL DISTRICTS



2,0 Seafood Handlers and Processors

Finfish:

Shrimp:

 a! Shells and veins
 b! Glazes and freezes
 c! Packages

Crabs:

Oysters and Clams:

 a! Repacker
 b! Shucker-Packer
 c! Produces clean clam shells

Seal'lops;

 a! S~uc~s and p~c~s
 b! Freezes and packages

6. industrial Finf ish:

 a} Grinds and/or freezes for bai ts
 b} Dehydrates for anima'l feeds

 a}
 b!
 c!
 d!
 e!

 a!
 b!
 c!
 d!

Dresses appreciable amounts
Removes and preserves roe
Salts and/or pickles and/or smokes
Glazes and freezes, whole or dressed
Employs special forms of packaging materials

Picks and packs crab meat
Steams whole crabs

Further processes crab meat
Produces c'lean carapaces



2.03 Handlers and Processors

SouthernCentralNorthern

128HANDLERS 220

PROCESSORS

69
29
18
22
12

21

3

9

Finf ish

Shrimp
Crabs

Oysters c Clams
Scallops
Industr ial Fish

+SOURCE: "North Carol ina Seafood Processors", N. C. Dept. of Natural and
Economic Resources, Divi s ion of Commerce and Industry, 197X'.

3. 0 RESOURCE:

3. 01 Comme rc i a 1 Land i n s:

Commercial landings of important sepcies, seasonal peaks, and ex-
vessel prices, based on data collected by NMFS, are important in
planning handling and processing operations.

FINFISH:

SHELLFISH:

 Page 22!
 Page 23!

P, Crabs, B! ue, Hard
0. Crabs, Blue, Soft s Peeler

A. Alewi fe

B, Bluefish
C. Catfish F Bullheads

D. Croaker

E. Flounders
F. King Whiting
G, Nullet

H. Porgy  Scup!
i. Sea Bass

J. Grey Trout
K. Spotted Trout
! . Shad

N. Spot
N. Striped Bass
0. White Perch

": N, C. HANDLERS AND PROCESSORS, b Districts
Number Concerned with Ha'or Cate ories

 Page 7}
 Page 8!
 Page 9!
 I age 10!
 Page I I!
 Page 12!
 Page 'l >!
 Page 14!
 Page 15!
 Page 16!
 Page 17!
 Page 18!
{Page 19!
 Page 20!
 Page 21!



3.0i Commercial Landings

P. Ciams, Hard, Heats
5, Oysters, Heats
T. Sca l i ops
U. Scallops, Calico
V. Shrimp, Saltwater, Heads on

 Page 24!
 Page 2g!
 P.ge Z6!
 Page Z7!
 Page 28!
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3.0l CommerCial Landings'
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3.02 Sport Fish i.andincns:

A. Ang le r s:

U. S. ang'lers caught 'I,G bi
cording to "1970 Salt Mater
ported that the coasta! are
Fast Florida Keys accounted
total, indicating ,'t to be
important species caught irt

Species Million Pounds

Total of landings of these and other species ir S. E. coastai
area = 404 mi 1 l ion pounds, i.e., more than 25k. of 1.577 bi 'l i ion
pounds U. S, total.

B. Head Boats:

1
Hur, tsman surveyed the f i shery
Charleston involving ir. 1973 a
crated offshore and 13 inshore:

extending from Hatteras to
total of 23 boat,s of iihich l0 op-

Dr. Gene R. Huntsman, offshore Oemersai Fisher!es, NHFS, Resource Assess-
ment. Seminar, September 18-1$, 1974.

Barracuda

Bass, biac~
Biiifishes

Biuefish

Catfishes

Croakers

Dolphin
Qrurl, B lack
D um., R.,d
F1ou, iden s, Summer

Groupers
6, ur' ts

Jacks

Kir.gf i shes
~sac! erei, King
Hacker e',, Spani sh
i'org i es
Pul f rs

Sea Trout, Spott«d
Srappers, Red
S napper'S . Ye 1 1 Oint a i 1
Snook

Spot
!unas

11 i on pounds of f i sh i n 1970, ac-
Suvvev' ~ in thi s study, i t was r e

a extending from Cape Hatteras to
for r.;ore than 25k of the U. S.

the most prolific area. The more
this southeast area .~ere as foi loins:

3 ~ 7
12 4
12,5
19.3
16.6

27.6
li

M ~j

-b G

33
lg,~

3i
! a.6
2L.n

j-

20.V

5 7
20, 2
I I',.a

5. '.i
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e. 02 Spec i f i c Pequ i reme<1ts

<F l NF! SH:

Stov<aqe rules.

»n ana» foe.3 ~
gedI for mos'-:-.ffe ':ive iie- t re<;Iova!

to re! !eve pre"..'vr.'
f y

Special hand]ing ::>aaed of Si .e.

8 pf}: y I ce E«f I t. !~i!! t d< ess I;ig,

H. ' 3<ge Fish'

The:0< IG;''' g r!I C., SI 3< If''. d " !orna'/ s'.
Cer ta irf pcc; es.

effected either by the knife being in-
nd aS near the head as pOssible so aS

th" fish., and as far as the backbone
eries  doobie cut method! or by cuttinq
!ls Isfngle cut meL<hod!

"Evisceration � Fi»h to be market d if, <-he fresh or frozefE state
shall be eviscerated as SOOn as pOss!b',e after it haS been drained
of blood, preferably within one hour after being caught. At at-
mos pher I c te< Epef Rt uf es 0 ovel $ r �l F! the f I sh IT<ay not be kept
unevi scerated for mor'e than four hours".

SHR,IH~:

IEandling on board should be as fo!<loss

Col I co!E ' eCoIEda! y pl"Gd<,ICt, S
Avoid trarpling, or pi lirq deeps
~rOteCt F rOlri sun and drv!ng ef re
E<<fas!r t h<}rafiqE I y v'! 'I;i Cl an ea L9
Heading I » de- I f ab ie '.vhefE p' 3 . i I
I C ' I'g Shoal d I c -'aSCd ' 'i u  ' nq
d I s,!i rs i nii «I <-;!Ti ! bi f oughQg<< 1 , 'fi< l
Bra i ! i'.q rv';oi « I! qv d' ":u: be
SOD!":I! OISgLFi'. L treat!rorits iruSt

"f~oyal Res<>lut < ol of 8 April l96G on the qua f I t v coilt ol oi f I s.! and f i sh-
eri es IEf'oducts." l Har ch 'icff}l . 5]orsk ! <vr i de< d No. l rE, l 3 Apr i ' l e<F l,

pp- ', 0-20 l

<.'1

D.
F.
r.

ice'bed sho!ild be about 6'' d

daggc > I Ce should not 9c us
ice bu I ef' ot g f>et!I< efi f I
:- sh l aye "S Sifou f 8 bP. af af'

:-hc; ce

Sne',i:inn shf>v'd be P .. lc'e:',

!Ce shio;:id be used generous

"ihroa' r.'utt bing - Shal l be
trodvcedi belov the g'l let a
not to amiage he carbones
SO as tO Sever the mair. art

acro s the hea<'. and «he gi

0,' I ng each sepaf ately.
on deck,

c - c< 'v'nd

3 t -'=. f

or per mi t ted.
t I imeS t'ie Ive I ght Ot the Shf imp,
crusiie-I

'! nha «pared.

be control l d . 1 order to be ef-



C !»

0/ ~ j3ec I f I c I< ceo! I I e>I'rents

feet j Ve and ZO ! imit residua j Su'f'. te, Rece~ffen<!ea:lieth<?d
p Sifr.;�:.  !!1 !.'I, e 'aS><et; "; � .=,.:!'..',O  .';; .'.r~.'; Sadiu,...

<'j1e ' I I'>jer ~ I Qn I aS t ' n "I a !' '!t ! n? I 'I''te, jh<«'1 > ei iO'c< i i g . i?e
Shouju be V; <jOI-n: S j !' SI?ager; 'sin ' = ', n 'ne So!�'.<t! ".-: ard

re?,OVa!

I S iC'
t?IS<,j: ltc

<?c-.ekC t

Liv cra: s should not "e i;1 direct contact <'>i ti1 i ce. i vo'd
l einperature r< duction. I?cad ra~ cf aLS c ..ter! Orate quiCkiy>

?. o Inin j I?;!re Sr.Oi i age: eSu! t in~' 'r! ml shy cleat t xt ere.
i!-,p"  tant cons i dern; i ons I r<c! ude:

rap ", <'
eve<> '!

!jthe

al «.c<', C: CO,'~l;c!! <i="'S
n-"'-'. < n-<, =. exc ': .- i;.<;

!> ,nc, ud I! Ic

1 a Ce I S! Ol«
dal. -. ' l:c'' .. ! a .  < a' ' " -'" a+ e~ta �' at fve ~iA3: I I'<j-

-;ip at;-.o;phere.
c  -. 1. ' c  >ne <?-3'?<,! <' ' "'«' i "'--' <!" ' -!<

I !  T I

~zh<1! j f j=,h .~r.= t!- .;-"-,, -'-ri =ha'. 1 ->f Se;? foodS e," j jy COnf-ai»inated
.-?2 l,i -' 'u', < nF Sa; ' ~ a< 'J j" r!',>c!»-; iln . !Ql!dj i n c	 cj < roue- !' <n'1 ~ > Ceui

e ' e<',u: < e" ! ! Ve "C I I Ver' y' > ~> t .".. us'=':I< I'!»O ~ tefiiVe ' a! ui '-' I! 1 p ' I<
;>X' e<IC! vials�'. j i: v.

';he '," ,j -!.1
I

S �!, IC G..
i'ar!<eS!.er Si?Ou

he.: s!.Oc.'; "!! t

pot ae >e '!>!ate.r

! u f <» f f j I <c I! I d 5
H r> ' G I I" <1 c r e a S !

Iq '' e' '!! > 1 !

Ce!pt, cg Onc' I',!,I ,' < V fO< j! I 1 ! r><[>
'!'ate" j ror! happ "o'- ':c -'  Q>i ",g ';:t eas,

<! a I'ac; S

gild Nasil I n<c'

Ur !;as'1lng .>I ti'

inc!i!d i q 5 l! ~e > shoal c! he !.ept a<ca > f re!!, czech
sac!:s, o. cont;! >Ger s:houjd be cie:n.

I l3ay l:~! i "< ln<.' '-e=!'P<L< OF> -.:

Boat. ! 0 ds sh !u id "e sa!11 ta 'g and 4!>e» I I '..' ! <?ed. Cat.."
S iiaceG I Oil? 5 u» . S! <e! T F' re.»' rO<lf <'« I!1<: anu pc"!' e, aO! ';: 0 I
s,.rayed x; th clean sa it, eat<*I . '<!pon urioa<,' n<., ca'.ch
O. GX.'raneauS I»atter. True'» t a ,SpCrt -heu'd prOVi.e C
dl ained O' ".Ere«hOIdi,'<q ar». 6> jO=d ',v< I '.� i<ed.

�; r;afn ", I li I ",h, C<ab wa te S I I!'lp headSj!1!!DISTR'lL PRODU<:i

l<,«ep ! «es h

i<a~le- C.oo! !nn o~ C ! ch

'ieat fro:,! se".foods. ! t is! ce pl ov I cjes t. 'e !Ms: !i'iea is c' e« 'v ' I g

jol<> I !r~
<ca '.; ~ .
> ~ <!:;!= ".'�! I I

ho..KI n>3
r!.o' el «'> i
,- 'OI-.»r

;hc;: i.,: >r cjea? .

Q !<<le I u i<; a!<C 'I deci ~

Ij? 'St e Ke<p!t
! j l:.» avo'<:,ed,

=!ioul o Oe

6 I lfua j

!1oc<! d l3e re< .

i. an, <!ej i-



4.03 Rapid Cooling of Catch

A. Clean Ice:

.~u t be n}ade fror. potable v<ater, dci ivered and stored under
sanitary corditions.

B. Col  > l c.

Meit ir o 'vh!! e aboard tr e boat mu t bo minir i . ' ! n .e s. y
i re ha' Io,~er; ool ing va lac;

Zi ai"p, e:

Fish;;c'ghing 100 pound at 7C}', requi res,.t least 25
pour}ds of ice o red''ce te}r} per ature to 32 F

He! gh! i!}Q 'IQ } pot}nds at JC} F req >; } es about 33 pounds
of slush ice t > acco.:}> i is.�: the sa}T}e «ooi }n=-  
' } ! .. 'm-
pos inq net} /i er ! ",hor ".q}u! r:.n!«nt on the c.e~ anc! ! ncreas ing
refrioera.ion cost-,

f 2

Superch!! led ! ce  be'! oi; 3 ~ 'F j does no 
cool I nq ab.'! i ty'.

ad}  appt ec! ab 1 '/ to

8>! a;,}p I e:

up'�ose trc.' } e }s at

',2r Its .'bil''y to chill fish is 3';-' greater than !ce at 3Z

~ea'4a' Qr 'ce  r>elGY ! ' ! ! s on }v s I! ght1$' !'Vol e 8. feet! ve
c:<1! inc ".i -;:! tnar, ice made fror fr=ah water.

I laked }. s. Crus e ! Ice:

oe avo! de !

ng.

Jange r, large lumps }ih } O'I! bv'u! se the; a ton si.o } }
F ir!el' divi ic } ice al-'-.o resul ts in quicker cool i

Aa<n! lrj " f ct

I ce cannot re,"'}ove h; at f rom sea~cod v ' out me! t! ng. TI.e
g }'..Ii! n e f e,' t o ~ m  1 tied , 'e ! na'" or e! } ec'; ge p! eserrat ~on

also the only basis of refrigeration e~pi yed aboard >!orth Caro-
iina; ishing boats, n}aking it es. ent! -I to ul>y understa !d its
use:



4.03 Rapid .oo!!ng c! atcf!

1 i p MJ '! r' ! n tile no! d ~ anc't bi ounh tn? 4uQv i no ! ee t ep chal ge
tv or l'ic! f ac to '

-,erg i -i e c

a;;d' t-' r p r: r -' t '-.' r '-'

f'!o '- d os se-'

ho'' rfs ~'r- r'.,; t;;;! = i.�- f,-nf

oc ui'!ds
h s .<Sou Y!vo

6 ''.! s~uar�
F[

- 3: t ~ s te!! ! n~~~ l,clpn

Ho 4 '. nsu! a t! on

The insuf f ion mo."t !'sr<' 'n !<or th ".aroi i na ! ': soraved-on nt!! vu! ethane
r!sa.!"". 3as! ,o st eps ! n i ! s ap 3 ! ea: ! on ! nvo! ve.

P. "pa ':.' 'c. <of-

�;:ust b c iean, Free o~ qrease ru: �,, then p! imed wf th
su', tabfe paint. 4'ood i!:ist be free of qrease and c3! rt, d'or;;p!ate-
's dry. The foav!:: s .:pp1ied witf! special spravfnq equi pmer t,
t ' ghti'y' bond i: q to these s .!r! ac.c.,s.

B. App1v ir,q Urethane:

should be at feast 2" tl>icf<,, p! ovldfnq z s!~rfece levei with
-.' ructurai merrber's so that .,kin ran be r adify appli d.

 ;. Sx!!> Hater! a f '='.'

f'faster, f ibreg! ass, "SDA approved «iastomer, or thin stain'! ess
steei sheet i nq have been used in v; r icus inst a11at fons.

Cos ".

Material pf: s appi ieatfon cost is ab-ut QQ /board foot.

EXBB1p 1 e:

80 foo t raw ier 1, 167 sqt!are feet o; l oil sur:. aoes to be insufate '
wi th average uretnane foam thief.ness of 3 inche-..

?,- yns '

fi'. ' Q   I, .w'e I t h 

pp 'a   !: '' ~ <e ~ ~ E'

tv! ! nG th' ea -' Rod.
cr;.1 s u r ~ su!: 9'

The ! T!pof ' 9 ice o< rap! if 'T~e; t!
k he ca+ .:f-: '. n ..>! ..'cr t' -~~f! v-

.!!!e wa'p' tn ~ue-'.<' up tn"". ~! oca'is,' s

5'.~: t a . t!n'e the <oe s apof. ie<f.

"! e.'-; ex c n a n '. '-:

ol vr r!.! ~ 2 t

n 5! Got E!
8, ', 1 >'0! r.G ovk'' nva'

I n <!'" ' rrla t8 i on tB t w! th
coo!! ng has 4!- e!! ='.»'p l a! r~e f.

add 1 ! !'t. d ar!ount o'
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5. Q2 Gu! ue'.: nes for Seafr o< Har!d 1!".! an  Process; r ~ Pl ants

1-! nt! sn.

� r '!San: tat! or ~:-'co.";!-.endat! on'. for F -e h and F! ozen F! sh
Plan.'.-'', C~! e, F is!:: ry .' =cts - 8, >ll FS, Seat-le, !."/>!:.

�! "Draft Code oi Pract! ce f'o! Frozen F! sh'. ,Or ganiza!: io; For
; conoi!1 c Cool er at i on and Devel ;:pment int0, nat! ona! ! n-
st i tute for Refrlr~era ion, Pari s, t'P6$

�! "lr spection r uidel ir es for Fish Proce.sing Plants", N. C,
Food and Druu Ahmin'strat ion, 19/0,

B. Shrimp:

�! Revised Draft of Practice fo: Shrimps c r Prawns". FAO
Dept. oi Fishe. ies, Rome, 1974.

C. Crabs, Bl

Dave 1 opi:!en t of I i p r-"!ved
inr.; ..ci~ni ques fc- North
'webb, 0t el 1!, Dept. Food
1<74

Hand! ing, Holding, and Transpori-
Carol ina B!ue Crat", angel, Crm,
Science, N, C, State ~Jniversi ty,

 ?! "Technical Qperat! ons Manual fer the Blue C-ab ! ndust! y",
f":i 1 1 or, Mebh, Thama--, Dept. Food Science, N. C. State
Un i vers i ty, Sea Gr an '. No. UNC-Sf~-74-12 �1�4.

D. Oysters and Cial s'

 lI "San!tation of the Harvesting and Processing of Shellfish"
National Shelifi«h Sanitation Program manual of Operations,
Part il, U. S. Dept. !Ev,', !965.

�! "Laws �Pui es and P ega > a t i ons ",.el at i ve to the San i ~ at i on of
Shel 1 f i sh", Dept. Health Serv! ces, N. C. Dept. Human Pe-
so!,r ces, 1 973,

Scallops

lity Controi ard Dperatin~ Nanuai for
~!ebb who!!,as, De~r; od Sc i ence, N.
N, C, Di v. Cc n!rercia; and Spr rts F'' s

�! "Pules and,epu! a'. l on» 'e! a; i ve to tl;e San i tat ion of Scn!-
lo ', !E~- .:. -' ta' e r. ' 'I ' c' rl'~'. t !

F ' S.'! !nsp " , 'v >,~.egui at- :o!!S ', rhe Ca'>ada
l2 Jan. I 9p~

Gaze.t=', I l, No

indus',rial Fish

I I ! !IQua
t ry'
-,!ty

the Scallop indus
C. St,at i,ln!'.'r-

he r'! es �! ~/68 ~
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5.0! Seafood Quality ' riteria

 i! '~iScera - Smao',l1, shiry and adher!ng 4<i Wali Of
Vis<.erai CBVI<y

uits ir
to "ex-

ITletihocl which
Fx< mpi e:
i1m-type

I'itefr<ai tern

Drganoiept! c - '-'ipprai sei a."t "r covi<ing res
texti,re, flavor and odol rat ' Ags of good"
eel ient''. Cooking is based on emp'vying a
does nor mask rdes'rabie ch.-:ractefistlcs.

F'iace . hp ur seasoned product i f a boiiabi
pouch, immerse i» boiling water, COOk tv
oera .ure ~60'F �1'C'.

Objective Tests

'.,I<! Faras! te gubsta<t! ai iy iackfnq.

Laboratory Cri <ei-! e in' IUd» yoi tl1e bases  u!idef
3Q mg/100 gm!. trimethyiamine nitrogen  u:idef- 3 mg<'
100 g!If! �arid hydrogen i an coficentrat ion  b' low 6.':.
m I c i oeqli I vs. ! .

0:- gona fept i �- chanc~'Ps due to !~actor i a i qro'~'tf1 may I n!
t ': a11;:e Ca! Sed by an ..rabic coiidit.ianS n Under'! yi fig
sur faces, ai<ing,,e;-, boards,. d bottoms r suitin -: i-!
"b" lgi ness" an o ''vr «e el~bi!n; hydi.ogen su'lf ide.
With exposure ta OXygen, aernbic Orgariisms can mu! tipiiy
rap i d il 4 ! ! con< I t. ' Ons are f .vora i I P, Qeinera t! ng sUch
of; odo s as s 1 i qht musty, swept, ml L I<y . soapy af'!U
yeasty. i.:er e. a I 1 y,-i c f ab i C I og i 61 spo i 11qe in f i sh
the pr lm '; ic of I n; au< f i1g ' 1 yo changes. R "nc I di tv

Ji!' g! d by taate Oar!. is dae not lieces~av I iy CO!! e
I 3 t!=' by': ' i. O' lier li et!;< os 0! file.-'5 ur !,"!g i Gt ox! de l! Oin i
peroxide, TFA ar!d 1 idire riumLer. Lfridoubtediy, a~i da-
tiOn Can be an, irpCrtar t fact.:r in tl e OnSet Of V: '
f 1 ayers.

Becter I 0 1 og i c31 exami na' I Qns I nc 1 Ude tati 1 plate coul'! t
and exam! na t 1 ofi for patl ogens i f 5- fety i 5 in quest i on.
HOWeyer, Such indices have n t bepni esrab'1 i Shed Sp;.Ci f-
ica! iy for North Carolina finfish ard i t is doubtful
thiat such va1ups c-ri be reiaied to organo!eptic < hanges

"The Freezing Freservati<fn oi Food "�Doriaid K. Tres: ier, ed., The
@VI Pub'«!Shing Co., inc, > ! gu8, pp. 1,.9-i/6.

"i!i Crob! Oi agy of FoodS an.l Fo::d i'rvcess ing", .I< hn; . Ni cker son, american
Fisevier cubi i shing Co., l9;<", pp. 152-15>.

3. "'5yfiiposiufff On FOO<JS: LipidS a!id Tn ir Oxidat':on". H. W. SChuitZ, ed.,
The Ayi Pubii shing Co. � inc., 1962., pp, 17!-175.



occorr lng xj t! ! r> accep.-ab.> 11:>;1 s p< f reshnc ss

-'~cess d >o' ' lone,;i 1; = h;" s'92 '.ho ':o b:.: n Bc or a!:ce w! 1.h
a ! g 'Po' Q 'i ' 1 ! Qo' '+' '-- '->ed I"' ad ~ cc ' Q' '".r .~, 1.J . L~hrp

i>o l i o, ' n~ !ro -e-"..'

l3! ess ing ancl: 4!t". 1;,.>',;,'>o'' 'c be c ear,'',y c'0. "A!."
't r I i>ir'ed > it a, cc>r d .,i e:i' t ! bi s!, c' '::~.!e rc l:-'! react   c e

r oz+'

!<i' 'r "" ".'!»o ei 1:+l a i' 'Qen1!' ar

"'"o" >' " ' /inc to> ' cd 1'-'~ '>'' I,i <ce '.c '<ii o. ~ 1'c,'htIy
-'-' ' ': e. e!> t K.'xc iver=..

-» «,e " Sho; 1".: ":,c exr . e' ho1>iing . 'rue needed 'o
as -'-i! e '>oo~ ~>' ' ec>coo ' ! '' y and n>U'.-: 6 ia'v'e bee!! he l d
coint';Ii' >',',; y, !- . t ien >   -,P'

>'a~'ng " -'ho !d t>' sul - ic,er1:',v ch c!: co prevent oc.
cL!r,";nce or oxidation and dc;hydrat ion.

 c! Drip Los» � 8 -.1at've1y sme11 d: i p
pl ac:t ce, Or! 9 ickier'.. r'> fiU!c.'

' ' =<ne i'>hen ' > Q..e!! f ! sh i nalAs

f'r".el ',' i>' t!'holt 3! d ocr e;;te~ ! 3! for

~pi e'Jl

F res'!!

I-rosh sl>r imp s1i p !r s; ii o,e; one another,,:ar!di ric. dr y1y,
; i theo'; ot. 'n. ! ve '.~c.,-, are f i; .n ! 1.=.' .e., and semi � tl 8

i.0o! " She:':d not sq~v,11 of h,idro-er, siii f ide o, «m!;:oni.-;.
t eetec':...h:-o.!1:.>~i 1'. 'si:1 ite, s�1f ', 1;e =,i',ol. shoL;d

i>o 0 Bp

=,;.ec: -:;.; re o+ '- lac,': s:"v".'.

-'.t ' -'>.'e''!is a> '. '-'i � ! -".' o! ~ e '"" < o ! '»n:>nd

',e I ~u c i! e i i:r! - "-.en1 1y h,-,rd l c c',, 1!;din! c.;a j s ''ndaraged!
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5, D3 Seafood f!ua I i ".y C".i;er i a

 ,E! Organolep ic " F! aver, o i<sr ar d tex u! .. oood tc ex-
ec, !t,if aft< r !;'!uch co.!king, de;; i ! i ej,' . 5..'3 4, rgl f
!j }

Lsnoraf o! y Cr it: ria - Checks f ar -r im.. tordi r.ion der'rig
f i rs.' l eve Rays ! ced sf o-age ba- ed on cor! tents or
cogcn saga~, acid so! ubie orthor!ht!spha'.e, an< 'act it
ac fd. Fresh! y caught sl rirr'p nas a pH oi aboui g ~ 2,
creasing gradually fo 8.0 and above !v" ere hp~ qua! i' y
becomes unacceptab>e. ''&lack spot''  melarics: 's}
caused by a corrniex oxicative re ct ion, Bi sr!I I'it<=. co»!-
pr!unds, u erI in .t=,,or trr!l, should 'e u ed iudlciou: ly.
Ons-.~t of spai Iage rr!ay be in flea'i ed b i;nr.:rease in t-i-
methylan!ine ni trogen, voIat i fe acids, >/ sler «mrrionia,
sulfhydryl -,roup a ad a raf. id ri se in tot. I pla e
counts  bacteria! content}. Carrol I, Re se and 'rrard
der!on.trated «nzyr.;ic ar;;.' bacterial effects on cellular
structure by employing histologic,.l methods.

�! I rozen:

Shrimp ihas excel ier.t freezir!q characteristics provided the
raw material has beer: selected for oprimum f reshress, prop"
eriy packaged, and held at sufficiently Im storage temper"
a use:

 h} Color � F ree of' g r ey i sh-v!hi te d i sco I orat i on,

 i} Glaze - Used if packaging has limitations in protective
value. Should be ur!iformly appl! ied, avoiding ice ac-
cumulations.

 j} Storage � Similar to 5.03 A. �} {a}.

 k! Drip Loss � Similar to 5.03 A. �}  c}.

C. Crabs, Blue:

Qua Ii,.y criteria or crab meat is di;cussed in the publicatlor",
ii:ted urcler 5.02 C. �!, pages 26 to 29.  although assumed thar:
crab meat car.not be successfully frozen, appreciable amounts are
in fact held in frozen storage as a necessary r!ethod of keeping
up:!ith custome- demand.

D. Oysters and ' Iams

Fresh shell-'ock should 'av. shells tight1y closed, r.eat bright,

6. "t'icrobiological Study of Iced Shrimp: Excerp:s from the 1965 l"ed-
Sh~imp Svmposium", B. J. Carroll, C. B. Reese, B. Q. 'dard, U. S. Dept.
of the Interior, Circuia- 284, Hay 1968, pp. 13-16.
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6.0 Vrocessi 1g !nVcstfgatfoil

6.0 VRQCESSING INjjESTIGATICN:

This weri. v'as undertak=;n to provide qiuidan e on some basic problems of
czficcrn xo North Caf'nl! na processors, jn;:iud'!>a:

A. E feet o1 Condi tions at Se~ Upon Storage ',.I~aracterist fcs 0 Iced
or Frozerf Finf i sh.

8. F!ndinq S!@pie Approaches to Processing and Packaging.

~ejc.;ting Su I table Methods of .Judging Qu.-. - '; ty «nd '.=he j f bl fe.

Th!Ose 1 Lejjfs p j csc!" ted iO f a 1" i n !CCt i Or! l> i Ci throu''r R. 0 h fd a g r;-a-.
dcal Qf rejcvaj1cj ~ E 1 th! s invest! cat',on i*.,'I fe «he .'~pj Eeet'orfs oi

sea!c'1 '!re di sc'» i cd in: uccceding 'i-ct ions, .5 ..FOGL.i.' IliIG, c i IT ILG,
3.0 iMARI',h. I ivy INVL ICA'i I "f"iS, nd 9.li FL I'I.!RF %FLEA!,CH.

I'lans for thj s Process inq Invest iga;ion 1,'cre broadly ouLl ined by ihe
Pi 'Iot, ish P! ocess.ng p object ',as,'. ForE: . meet! nq Janua y j6, j97$ at
Mr f.".htsif! l ic 1'ica:.I, !,. f.. It i;;;-- dec;drd th;1 the i~nrk wou>d be coj."
rr! ned tc a s! nq I.�; ' omj,",crc'; '1 'y,'fipo~ �-"jft;oecias, I ." Gf ey Tj'ofit,
-vnoscion 'cgaf!s.

i f +c'!t a' 3 i '-i'i '"' Li f' Ii

r~ ii "'- 4 a iil 'gi ! Lc., f  i'.' i, iifnu - '1'.! '

.-'Bli!', .",C a  f» . t j

i Ijn r'Oi!1r;.«g- " !

.: .live'ea lup.

lt'. 'rout

ui

i'JF! <,ht � Lc'fr',til Rel a' i orf= h i p

j0
oi Bv I o "d
:! 7c rp

! .'e i' s . Lo processors jr! i
'iejde, as sho;vn or. sage

Data oi possi
'.'o! !fps and

Her r inc
c s t 1 jjf:-' r
'r

' Assos sfi1E n L 0-, tHE. '.;" aK f ! s.; I.;so�l-;,e .-i su 2rc', c,. I anagE!lief,z F .-Bn �
AsoE cts ot i.; "c !I: sfioi--; Iri I'Io" ti. Caro!;a~", .:..'I!ri 'f. Msrr lrer, Vhf~
I ia"-! " '9 f''h ' f~o! n ' .'Ljii c .:n ':cjs! f'y. i!; 5,

'IiJ  .. i

kh', 'E rrout, '.ard

in; .',Eie ~~ i,!1 t-.'rff;s of' s:. a! cs -. loan i he
.;.'. o.~ r d-, . 3ec;« -,- -.. of <�.; r;.- b j e i a <3 i r»! s

s f. ir ':-I;i ' f v "i 'f i' ii tr r=ii' lifo'
r';-~ye O,' <;re t j--1 d. ~=.iO!i:,;,

Cyntfs!'. fof rcga i! s
  yr!os .! o!1 iieb u I osus
C >".:O C. i O 1 a r i. ri a r i jf S
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On three occas i ons Hi chae1, ay 1o» o. the =ea food ' aboratory vier t
to sea aboard he "Sonya Ci lenr"', perated by Captain i«ri l 1 ie
Ethridge, Jr. of Manchese, These trips, which started three �!
weeks apa! t on 1/26/75, 2/16/7~, ar: t 3/9/75 were aimed at observ-
ing finfish handling practices�and at collecting two basic,am-
ples:

A. Average of trout caught during trip $00 lbs.
B. !rout, superchilled with sa'lt-ice 500 ibs

Upon returning to Wanchese the vessel was unloaded at the feei!ity
operated by Willie Ethridge, ill. Sample A was colterted and
packed in ice during the unloading, sorting and icing process
whi'le Sample 8 was removed i rom a pen ir the boat hold, packed in
salt-ice mixture. Both samples were trar sported to Horehead City
and he,ld overnight in the cold room at Ottis' Fish Market.

Processin<1, packing ar.d subsequent storage shown ir. the Test P!ar,,
page 51, was ca-r!ed Out tl!.. Cay a<ter reCeipt at OttiS'. SinCe
different conditions and durations occu, red during each sea trip, !t
was the e.f.cts of these uncor.trolled far' or> w'-:<ch were to be
evaluated iri terr!a Of StOi age Ci!aractel.i sticS.

The. effect of these vai ying co idi tiaris:zt sea were o be measul ed
on a nu",!ber of pricessed samples. as foiluw-.'

Packa<le.dP- =.ervat l- r:

F Storacie

Ashore

Preservation

at Sea Processed

Form

ice  .-' 32'Fice g 32 F

Round

Headed ' Gu ted

Fi 1 let

ice S! 32'F Fz He. ld 0 0 F"

Si ~ 28'F S 1 i~ 28*F Rcu rid

Headed 6 Gut.ted

Fi11et

i z Held IP O' FSr F- 28 F Round

l-leaded r. Gutted

Fi 1!et

Storage - up to 90 days Fz = Frozen

Si = Sa!t-ice

A tentat !ve predict ior! of shel f 1 ife in frozen storage can be made

r o3 corn o <cion as Radiated tv s*oraqe:

Round

Headed 6 Gutted

Fillet
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by examining the ratio of protein to fat in f':nfish, This is
shown or' page g3. Relat'.ve Uitdbil'ty of va! !ous species a»
determined from experience is compar, d with Prate!n/Fat  . -,F'}
ratios calculated from other d=--ta. 'Aid:-i'. used proxImate compo-
sitions for some varietic. of finfi»h larded in North Caroli!*a
appear on page 5 i. Again, these are examined in terms of P/~
ratio. Grey trout  >"'.":~I f i si!'i; s shown to be in the i imi ted shel i
Iife range when iudged on t,hi» ba»I»

Analytical data, appear'.ng on pages 55 ard 56 indicate rhat »hen
grey trout components are xar!ined separatety, there are areas
ever, mare likely to present preservation problems� i.e. high
levels of suocutan ous fat. and ir. bel!y flaps.

th published estimate» a»sigriing
'ife to out, led to defining
ting the laboratory taste panel,
urposes of this study, a !hedonic

as representing the "Good Accept--
the illustrated table.

ihese consider~tions together wi
2-3 month prime quality storage
a standard to be used in inst. uc

TI'!Is is shown on page 57. For p
Rating of 2.5 to Li.0 w=s defined
abi',ity" predicted fo! trout in

6.0ii ~Ex erimentai P",o"~easin

Evperimentai processirg of samples collected from the three trips
resulted in the following yields:

Yi eldProc.ssedSample
 Initial Preser'ation!

Count
Farm

A  iced! 674
56'

SHAG

Fi iiet

13  S.i.!

H  Iced! 82

 S I ! 68'
59'R

SH~G

Fi 1 let

P  iced} SHEG

Fi 1 let

C  S.I.} 61'

53~
100 SHAG

F i 1 let

Fstima'es of !abar 'nvoived in this experir ental processing appear
on page ,58.

6.03 Compositian as Related to Storage

SHf G

Fillet

SHAG
F i 1 let
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C0~PosiTIu~ 0ATA

Protein
Composition and Ratio

Patfinfish

Hoisture Proteir, !P! Fat  F! Ratio Ash
P-F

E 9. 4'".

9-Black: Sea Bass

8 l .~e f i sh

79.V.

3. 3~o?0 I 0

Croaker  At tant i c! 79.2i' l7 8y

Flatfishes

Kinqfish

8 I . 39.' I6.7%

3 o« 3,0g

I2.2>Hackerei

 Atlantic!
6/.2i 19.0«,

I'<uI ' et  St r ', ped! I9.6l:72.6z 9 2.8 l,3

lg.Q l. 1'I8. 0':,.0cean Percl.. 79,7~.
 At I ant i c F edf i sh!

l.2':

16, 2<,

70, '~~

6r.

3, 4%%uPorgy 6 beep I9.0~'-

'8 6i

5.6 I -3

I,9 l.3

1, I I.2

Shad

'l 7! pot.

'« calf! s h

': Uok«ed

Bi o' I<;«'i

76. 7'- "! �6i,' 1.?

6I . 4i 2<. 6-'

: oi'rce: Loiipos it ' !r: f; one's � 4 a'g Pr  est ed "; i-.pa! e«I'',',qr,  U i i q',"a i
.d".o k N-...

6.03 Composition as Related to Storage

4.0 l.S

l6.0

6.2 1,2

8. I

20. l l .2

6, I I.3

I.6 l.6
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6.03 Compos i t ion as Re'lated to Storage

3?I
«r! ~  
«7 CIII

~ I
i
i
I
I
1LL'> LM

'I

f

I
1
I

cryo oof
iD

'i
~ ~ t

c5
i
I
I

~ L>Le>I

"I
I
!
I
I
I

O &I
L«j C«tr

~ l
r~

I
t
l
I
I

OX' Lr'tO 
~ LO I

t

I>
'Tt I" '

j?Lo o L>j
Lrh M' I

C! ~t
I

!

-I
IX? M I

I � I

I
I
I

N' o ttl

-j c COI

I
I
r
I

ct-c' c? r
I
c I 4'Lt

I
'rN & 
D LOI

I
I

LA Ctc'It
1

!

t
1

ol
I'~ C! 

I

f

L>LO Oat
~ im' 

4>;

1
r

1

M ~f
t. QrCL

L3 LCJ I
-.j
I
I

F

'I

I

c. f
f j
I

tJ

I I

1

I I 1 I
ILI i

I I
oh

I I

1 I I
i I I I

4.
I

1

I

~l

O it
 

L4

r
«? 1

1 I I 1 I
I !

I

I

I

r
I
1

L>

i I
V
4,.
I jj

t

I I I
I I

I I I I
I

I

I I t
r

I

I I I I

I I

I

i t  
I I I 1 I
I

I j.

t j I I
I

I I
f

!
C:  
r

 

LL

LF

L4i

KI
mit "g

Lt-

I�
j. Ft

J I

f i
 LI

I

I
I

I 'j
I

t I I
I

 
t t

r

8 o os>I
Lrj I
R CLt I

I

O M
~ I

 N 674
I
I
i

I
OXO O~OI

CL t

t�
LC r a

j

1I
I
I.yo L "I

' 

!~ 
I
I

t

I
t

+I
I

j
II

tic I
Cc> 1

!
F

1 I j

Ll I
I
I

TJ
r I

I
I

I
I

W ~t
Ctt CI4  

~ I
I
I
1

I
~ CZ? I

O'9
~ I

Lr! ~
I
I
I
I

W>t
!L I

W if
'1c

I I I
C% I?Ltf
Lrc M I

I
I

I
4:
 LI

I
I l I

j4

I I I r I

LA Ltd
~ I
I

8+ c?Lot
D LO 1

w cC>t
j
I

I

c?8 t

-I

1
t
I

rM W-I
C r

Ir

I

CQ LAt
tf
f
I

c?LO C?!'t
tcCc CO I

I

I
i

c,it

~  
F'~t

CLc cM 
rett

6'F

FI
I
I
f
I
1
r
I
 

j L
I

ll.

1
 L'

I
I

I

L'

P  

I

I I
~ � I

I I

l I I I

t
ttf
Lr I

1

I
It

 

1
I

4

92 1
r

l9

I
i i 1

 D
I
1

r

  I
I

t

I I I I I i

~ C«jt
CLI ~t

"1
r

I I I
I

c~
CB CQ,'

I
LLI W'31

~ !
r~m,

Q«r ~
rL t

'I
I

I

~ -~i
«r t3

~ 92
j~-. Wl

I?c> ~L>I
Cctjf
Kt

~ c
I '~j
~ r

!
'I

c?LL' 1

i I
P.:
 Ni

14

,o ~c.,

a .-~r

j I I
c?:. CLof

L E 

CLI C' jf

I I I I I
'N> v%1

4! tW 
~ l

W. M I
I t

Lc4 et~!
C>'.F j ~k
«! «O 

~ 1
I-- I

I
t
j
I

I' I
Ir I

lr.
I
I
F
I

r
t

 
I

I
I

t
icp

Lt.. I

I

I
t
I
t
I
j

I
I

i I
I

i>c, !

t

I

f
cN X I
~ l~t
I~I I

.I
LrF ~1

+ I
A C! 
C! .

I I
L>iO 8+ .'

I

t
f

l
1

o o c?tof
Lr'. CLtt
«I F I.." I

'i
~  CV

I

CW LLI>t
 M «?I
j>ct C

Cc  1

l
1

I
I.'

I

I
I

Cj I
CQ

c





}

 I!
sa

 I!

ml
.'3
r

K'
 . J

F.
} �!

Ag  
;r
Ag

1,

'r!
R'.

c+  

r

~1 1}

tK
 r
 }}

V

 ,'!

 j}
u L.~t

'4}

3
 !

 '

I '

C.

  I
I' .

J!+I
I!

l
 .J

Q

}

I j}
,Ig
O

hyper }n j;. a} P -ace. '- i' ,g

4Q
CO ~ .�

F.�

~ A  

C!
  .I

. ' }}

WP

f

1
 j}   %

I 

C:

92

F
x} CE
Q

  -

4J j}}

�,
 :}

41
 Il

4}
.C'.

� } � '



6, <3< Eloper imenta! Process i;lg

SM91 eS p!' OaI ed f Qr StOrage 'rr'ere We%he . < < I et 1 y ! fi Wite I q d! rl! ned,
dipped in g laiine-lemon j ui e-ascorbic acid solution described in
Sectior, !.G6, then again drained.

Pack ir,g fo!. iced �or sal t- iced storage, in,o! Ve i a raniq i ng th"
tnrae For!mls a I ~ e ~ roun i > sea! ed l'ceded a<'.deut ted a!I ! f I ! I etc"  
in !aver  in !<I" x 'll" x < 333" waxed -ra". ..on,  en" <orang Oiio-
'F i lm, di V I de! S betWee!n 1 aye! S . TOp Sur f a eS Were COVered aS
pieteiy as pos ~ <b~e with pliofi1m the boxes closed and surrounded
by ice, or salt-ice mixture, then he'ld in a cold room with ambiei!t
te"!per atu! e oY 34'F, Refrigeratir g riaterials were repleni shed
very few days, the produ  ts therel.',r be': ng held at $2 F arid at

about 28 F betweer; Sampl ir q ! rIte< vol s.

Pack inri for 'rozen storage 1 nvol ved arranginq the three forums
units conve!,ient for int..rmi"! ent sampl.ng, and wrappin in PYDc
f i lm. TheSe ur i tS We "e the!I arrar. >ed i ~ vaXed CartOr.S Of uip tO
2z  lepth. The car tons were p! aced on pe roI ated metal shelves
and Subjec".ed to rap! d l y  . I I-Cillateii a i r at below n F. Comp! te
treezing Occurred wi thin b I-;oi.rS. lifter 24 houra, the car! OnS
w .re pi=ced in l.g,i i! pl ict 7 l,~ bags ';;ll;ch wer, then packed in
sea ied corrugated master car! on.".. Fr oz;.n sarriples were stored at
under O' F' at Car teret Qui  k F! e,. zin < Co., irlc, Beaufor t,

6. Op F va 1 ua t! ori F! e t hod s:

SI!"ject i ve test inq invo! ved u. e of t!! tol lov,'.ng meth ds of re-
cord in<., obser vat i !ns:

Fish Rating Form � page 6CI
Raw Fi! le! Ra! inn For:-, - pag':
Cooked Fi 1 let Fat ing Fcrm - pa,.e 62
! Onaumer Rat! 'Ig FQ! m page 6
  Di re:tiOnS fOr Consuri er For i! � page 64

Gould and Peters discuss biocherrica! indices of quality 'n fisr,
with special refer. ence to frozen produc =.. I''Inst apparent in this
revie;" is lack of obiecti.ie methods capable oi indicarir,g urde i!.�
able flaVOr ChangeS pOtential'y objeCtionab'te tO ConSu rIers. Lab-
orat or" support was there fore limited to proximatre analyses and
the thiobarbituric ac.id react'on.

nOn Testing h . Freshness of Frozi ni F- sh", Edith Could and John A.
Peters, Fishing Ne!"-  Rook' !, l.t.d., 19/1,
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6.05 Evaluate ton Methods

PPCGESS I AG PhO JEST � l',&~A 5 t LLW= i RAT I NG I'�I<N

DaieEva t UaiDf'

Samples i»vofved



6.0> EX l;;.t. "." '"- iI>:-..
PRO".ESSING PRO.IE""; � ORGANOLI:PTIC PATINGS � CISOKED

Fva iuatcr Date I lfPe

AS 8 RE V'EA Xl QNS

H - Bitter

D � Discolored

 o'

F � Pi shy
N - b1ushy
0 - Oi1y

R � Rarcid

7 - 7ough



6.05 Evaluation Methods

/tate Age ard Sex of Ea
Bl-3CR HBBlp3.ing Fill.etS



March 3, 1975

XNSTRUCTZQNS

s'me vsy, bc.> you car. select tb= met|;o8 you li'ke best, provided

you confine i' to DPZ. JC or BicC~LTNG.

A sugge;t"d cooking met'iod: Bxush melted butter or margarine oo

botl< sides of f.i'i le.cs, v =y on pa~ca ski~ s'=de down, sprk<k'-e <ith

6 r3 t S C..R's1 Per S p s>>y j

.- Oo.-50 'J.' OV=CO "0 = ~ -'* . l;Ls Av, .es,';aQLi ':iQ'. '1&i!res SGSf.lp ~it4 fork,',

sUre QQ~ c' n; ~ e . i ' '- QQc'. '.. p~>" c es sf ter gorki'Dg ther.s ask each

merc!3eZ' Of yOVZ- f';Wc 1'; tO j'sag»-'S:-- -<,".:-sr;,i;, On On batsa S mapleS, plSC-

c".> .c". =~".'.; 3 n !-.'.-,e col~,:.r".: «reer.' 0 he s,~;.tel, xt-,-ressioo cvost

s cc!l beI.'  c.'.+ j J '.ÃoreuAR! rXP tcleX7 ra~El tg.OPS�. j',e chic'die,ss".8

consx8erred ~s . aP;caco;"stirg sz; sr~rage reacas,:n.

A8 ksve givpR 'voQ

fi.ed bp 8 gnome t x'

c ao sampl" s ot ' hre. t=out .il lets, exch identi-

Corm such as s rCaaals /Q, rs-Courses
Keep ref..:igerateds Al ..< illets must be cooked isa

i a~a' s g-cay- '"emon .i'Rc,.:s des Ted. 9%-e iQ
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6.06 Evaluation Panels

arid 64 w. re enoioyed ir, this cxperim nt.

6.07 r~x er'irrrentaI Results:

A. Observations at 5ea:

The three sampling trips unde."taken in connection with the
experirr.ental work were aboard a good trawler operated by ai.
cxce 1'lent captain. It. was observed that boat sanitaf.ion was
good, there was plenty r. ice, and hold pens were insuiat .d.

TI!r!e at sea, natural factors and catch rates provided dis-
tinctly oifferent prehandling conditions before processirig
was initiated:

3rd Trip'1st Tr! p ~2nti Tri

46

i"fed r UrASmall Large

4.o1.5 7.0

6.3

10''Hrs. f i om 7 'me Ca "ght
to Pl ocess j ng

Trip Xo. I provided the best preservation conditions before
receipt in i'forehead City.

Tr f p fifo. 7 nac heavy ca tcihes whi ch coul dn b hindi ed expe
di tious iy, wh; le Tr ip I'lo. 3 encountered rough weather and
di f f i cul ty in stow',r q f.he catch,

P,, Paw Fish Ratings

ish handled u

Qi epai" ed
;ecorded and

twe~ n [ i;iv. i cia
tas .e oane is

c!!rre1 a

was cor.c I use

to the raw . r 0!!t
react I ori as 1 or!g
cond! t! un.

Length of Tri p Days

Av. Arab i er. t Terrrp,, ' F

Av. Sea Temp,, "F

Fish Quant./Tow

Hrs. before Icing

Hrs. before Salt-Icing

Ratings of a>] f
i!liats !"!andled

evaiuatfons were
reiaeior s'-,rps be
the I eact i ionis 0 ~
fa! Iee t.;: e. tabl

nf rouen in tf.e round, and of raw
ni co lnect! oni w! th Tds te Pane I

examiried in an ef,ort to f ind

appearance, odor when raw, and
to cooked sarr!ales. This data

t i or!.

I hat r< st r! f these obser. at i ons, appl ied
sai-,pi as wou! d not serve to predict cor suver
as th' prod.icts remained in good to exceiient



6.0 j E<perinenl a  Resu',ts

Forr.f i f which Part T. B.A.

Stored ~ am fr.rr rrb rrrbanr.e
Tf eat !!ent before

.reez;ng

F i l I et 0. 182
Fillet 0, 157

Iced
Salt-iced

0 066
0.8?4

Relly F.
Bell v '.

ROU f!Q
~ou -d

iced

SG l t i ceci

Fi l l =.t

r! ' let

d

Sa I t- Icecf

0 glQ
Hei!y
Belly

Iceu
Sa < t-! e  

! ceo
Sai  - Ic-d

Fj!let
 . f I l'~ ~

 »73
0 !

0,0�2
cp ir1 c-e c!

Be!

BetF '' l 'e .

, 'c.!! e s or!e t fl . nf�
r 'I'e f" .!e

sa:   �; c :-

.-.:i er ai=-,c r! a" ~,' va! res. ". ~ l .eve;! to
Cnc et O - .ig!;- ' ' O~ di ' iq q  r ~p' "

r;.-  d; ' r ~e:. r...! r,; t   f.e r � .-e-, t of

pc  i ir - o hier s a   f'p ' « s see'i's "'n?a, c- ~ f t .

La, soii i ce  biere

lie r  We f   r a t eC 

irfstance !the ab-

cld 0. 6! 7 fo'I t4c:
0, /2! and f . 22!.

< CCa» f  !rrs r ",! O f- r'r!radii- SpCi: i"Oi!r a l o

ted to the TBA t; st S f ljcct i; el v t
ric, fr! poOr to fair ccndif!On. ln Orie
ce va if.» were 0. i95 for the f i l fet
, .'ap, I f; the or.h 'r . he vai ';es

:vrir Iv

Br,.

ice

s or Qarr

tbe I i y
c sr

The TBA values appear! r'c or, page 63 we:e cleter~ined on
oi-ocessed anil froze!! sa !ples fry if Trip pNo. y at storage in-
tervalss of 6$ and j3 days. 4'hen th se f i gures are averaged
the foi ! ow i ng va i  les becori!e ac!parent:



T. B.A. VALUF~~ � GP,EY TR0UT SAHP' E5

T B,A. AHSORRANCE"TOWAGE F0PIW

O.i57

0,20!

3ei'l; F/vp 0.000

0.�]

Fillet

Belly FlapH G-G

Bei iy F]ap 0.000
0.02'

0. i39

i~ad Fillet< t-~z

Be i l y F lap

39
0.2 2

Fi iietSt-Fz

HGG Be < 1 y' F tap5 I-Fz 0. 233
9. 246

S! -Fz

c',-Fz Bel~iy Flap

12. "A Ne~ Extraction i~ethod for Deternining 2-Thiobarbituric Acid
Vale s of Park and Beef During Storage", Vernon C. ligate, Gary F,
Krause, Hi ] ton E. Ba i ]ey, Journai o" Food Science, Voi. 3$, pp.
S82->8~, ',870.

"ir ~o 3!

PRETREATYiENT PQRTi0N AMALYZFD

Absorbance values read in Spectronic 20.

0.!24
O.06'

0 654
1.01''
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6.07 Experimental Results

C. Cooked Fisfi Ratings:

Giaphs appeari ig cn pages ji to /6 summarize many he-
donic evaiuations for' odo;, flavor ana texture of
stored sampl ' hacked at various intervals, Tiie tab':e
o>-, page 77 interprets thes. ciaphs in terms of number
ci day- for Hedo-:ic Ratin,s oi odor, flavor and textiire
to decrease t- 2. ~. Rag=. g; def inc "Go=d Acceptab i i i ty'
as be; ng i~ th ~ 2.5 to 0,0 ';,eden! c range. it must bc,
assumed tha ocior, lavor, anu tex: i!re ai e equa 1 iv im-
portant. Consequent1y, the irst one to drop to 2,>
determ'!nes the shelf iife.

ibis work was intended to mieasure the ei ect of
col d i t i ons at sea i'ipci'i stol age pi ope t t es ~ Ob
servati'ns at sca shcwed that Tr i p 1 provided the
miost favcrabl handi ing cond'tions whi le Ti ip 2
w st ie least avorab le. in general,:esults of
t.ie storage: ests v;=re related to»hat occurred at
sea.

Sa'2- icing had a def ini te of i ect upon the shel f
1 i fe of unfro en sa r>l -: from �r i ps 1 aiid 3. The
bene I i ' s were not demo!i st r ated w i t ii t he f rozen
samp 1 es.�

 c! Processeci forins, i .e. Round, HFG and Fi! let did riot
show cons i stent di f e; ences in storage 1i f e. Thi s
!ndicates that if there is rapid iriitial chil'ling
and holding, a good she'if. life can be expected fror!!
any processed form

Perhaps the most noteworthy observation was the panel's
iriabil'ty to make a distinction between unfrozen and
frozen fillets.

�! Corducted by Laboratory Taste Panel:

The Laboratory Taste Panel was discussed under 6
Evaiuations were conciucted on samples taken from
frozen and frozen storage. As previously exp'.ai
those samples which had been packed and stored i
round, or headed and gutted, were filleted. The
so obtained, as well as those initially filleted
held in storage in this form, were then placed
sa',t solution for lg m'nuies before cooking. Th
sei vcd to ilkke the c'i oups wh!ch had been Initial
served in ice indistinguishable from those «'hich
been @reserved in sa i t- i ce,

These results are interpreted as follows

un

ried,
n the

f i 1 lets

and
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6.07 bzperimenta1 ~es.;1 ts

�! < anducted by an".'m'-r.

SL!cc' ssf4! market'In  '.==ends span ' <.3drcts i h! ch Rl e h: gf!! 'i
acce,. tab/e to "an":,,ef s. ' " .c;rotary tasle pane1s '.ry - c
Ql ed! «t sU! cj veI' t! ans b',it t le ccnsJm  . 'Ias f>e L !st 4'!I J.

ihe, oi-'', an f u'i ect! on' sf leg'~an on uaaes Q! «'I'
suppl fed to fami i i es «i th enaac!h ! 1 iets for a f""'i' < /
mea1.

as I C.'1: Ills

fa! Secure ed dvt! n> T!! p Ho, f, fc d, t,:e l y oz, !,'! 1e'; s
l azef>., th ~,' d vir en 4H da". aid.

:',b; S cur d dur erg Tr ic No, 1, sa1'<-iceci. then R az. f i 11ets
frozen, tha:~:-d;vhc'" 35 da;-', ale.

 c 1 '-'. re hUnf' ozen. v. wt. f 1 11'.= = 5 cz

 d,: ='Fresh-Un froz!'.n, av. ivt. f i11ets =- 6 to 1 az.

The above samp1es �ke! t anonymacfs by
packed f n trays, Gvc'I'A'! appecf vi! ';.! D1
atcd af off; Unt!1 d!sirfoUted to
camcared wfth e,ther 'c'' or "d". Na

prepared and cooked within 2f! hoc!r � .

Resu'.ts appear'',nc on pacfe 79 saba»' th
the foUl gto''ps wele rathef' simI1ar
be!ng bet'peen g' and b . H~e'+'er
to ha~ve been rece'ved as we11 a=
'i11ets, as indicated by "c'' -nd "d"
v;,vch effect on the res!'its.

Porchased from retai1 oUt! t. '..st!maie i '1'l abaJt ! days o1d

Sar»p 1 es vsed in t 4 i s super i "ent v~e c e

qeomet r i c symboi s, we. e
ast ic f i if!i, and ref.- iger--
!"'1f s' h 6> b being

of the self!pres '~ere

at reactions ta each af

ihe createst difference

the frozen sampies appear
and ' d". Size o,

c'id not appear to ewer'.
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The North Carolina seafood industry consists ot many independent
operatorS, moStiy limiting activitieS tO baSie fOrmS Of proceSSjng.
it seems that roost compar! ies can best be helped by d! scussing
regIIi!emeitts in terms of componer ts t'.keiy to be needed. Th
handier of seafeedS may asSeSS hi S preaent l'ac i 1 i t i as aI>d f ird that
he has r uc» of whar i I-equi red <o conduct priITIary processing steps.
i, e,, seal ing, dress ing f iIrTI. ',sh, and ! eadinq shr!mp. The i ui lding
Of an additional faCi1 i ty capabl=. Of Complyir.g I, ith Se= ionS
5,01 and 5.0,  ''Good thanufactur! ng P. act! Ces: aI>rl ''Giiid 1 ines
far SeafOod Ha!Tdl ir g and PrOCeSs ing P I ant;"j !nay t'-Ien  o 1 lOw
modular concepts, ir,vuiving shapes and size=- cape!.ie of ,.Chieving
desired output, permitt!ng additions for future !seeds, while
minimizing initial investmen!..

7.01 Prpducts To BI PrpduCed:

A. Superchiil Pack:

fish can be superchil'led and
paper cartons equipped with

Incr ir tO which a pOrOCS
!he sealed carT:ons, tightly

F atmosphere ivhile in transit,
rs;.i thOut emp!OYing ice, wi 1 1

ice"-packe ' f inf i h, ar.d de i iv.
h gre '- =.r payload. Tnis method
vering .!n;i ozen pouitry '.o retail

Buik-P cg .

nrtan anu -hr Irn nuj ~ ~ r'!ir

nr '3+ I I'0 On I!Tete ' raY > t C

pa' ed t;rough biaat freeze;
d I r'p~d ! n 0; spr~yed .v I tl'
Ihese !Qr, rocuctS can T i!en
he 'agS S~!3 i ed 3nd i. i rice!
T. oi 3 !e. I II~P Qi expOsu ~"

be «ci!t Bt 3 i~in!mum beCause

reaCtiOnS

Bulk iaCkS: iSI Ovvrt Or! page 81,'

' . p Ca 1 Cori 'igat. d Cd! tonS I nvo I v .'-C I: i h I r> I k I Ig met IIQG
Iiteasure 2~$"x12"x/" ",or the 25 pound size. ?2"xl6"xl 1" for
the r~Q pound size, and 25"x16''xlrt' fo" the 100 pound size.
The 25 pound "biddy box" i» !iiu;trat d on the next
page, The sides ut' !h!s box have many openings to perit'.!t
free e!=:try of co>d *!r. 0 pliofilm bag, about 3 mils
thick, is u-ed as a liner. F'our.d or dressed fi h is placed

Round, dressed, oi- f i 1 leted
packed in st! ong cor'ruqated
a wa eT proOf pi iaf i l.- bag 1
n'.ateria! has been inserted.

Istacked, anc '<ept i i; 3 2<
ar be del ver d to custom"

have !osger sneif life than
Can .'!e 3' Conir I; 3".ert W I t

! 5 u=ed el Tet,.t I Velv In de 1 I
,'e.

3 j iy 1:.oze.; by arranging

0 l ri Kate, to !rest' «n; ce glaze.
packed i T! pl iof i ir!t bags,

n "Ia ate! C ~ -' tOr.:: T ':r r<>Zen

o t he bl ast f r eezer should
o d'anvd rat I ot'.. Qf t!x I dat. i ve
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It.01 Products To Be Prod ced

ir thc

t I on b' y' th
of sou'i T:C I

of ox/geI
Ilow wp I 1

I Ii er a due

pos i
p n II -,poi tailt

ioi ~'

t ri< pd

nn �

top

c- I osec Ca i to I.
2 I'i ~ t h ' c I'. i i e '.'! .i i: ci

: le,".,ucce':s . ~ f

jie .la I .. 0 Id'i
j a7p p . if'~

i c"'' I id

IPCi
n>i 'I ri

c, ld,re ipac

Lrr; ' i raCI ~ noi-rl O' O'.~iie 0 I I
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7.04 Processing Feasibility

To summarize, these types of computat ions are valuable
management aids, If one is considering investing in fin-
fish processing, he should learn ail he can about the ex-
pected costs and returns, One aim of this project has been
to improve our knowledge of some of the figures necessary
for the comp«tations.
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