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ABSTRACT

This jointly suoported project is almed at examining present
and developing aspects of seafood processing and marketing fn North
Carelina, as a working example for the Losstal Flains area. ''Pro-
cessors' as distinguished from "Handlers't are defined, while com-
mercial landings of important species, ex-vessel prices, and
seasonal availability are shown for three coastal regions.

Seafood freshness is the most important requirement for pro-
cessing, requiring that rapid cooling and adequats sanitation be
initiated promptly at sea. Adequate hold insulation helps achieve
rapid cooiing, while small refrigeration units for cooling air in
holds are suggested as an additional improvement.

Good Manufacturing Practices for unloading and subsequent
processing are explained in the guideline publications listed.
Subjective and laboratory tests for freshness, and requirements
for freezing, thawing, glazing and packaging are explained in terms
refevant to the local fisheries.

Recent grey trout processing experiments are used to demon-
strate how handling conditicns at sea affect subsequent unfrozen
and frozen shelf l'ife after this fish has been packaged whole,
or headed and guited, or in the form of fillets. Subjective rat-
ings at time of landing did not fully predict shelf 1lfe deter-
mined by taste panel evaluations. A consumer pansl applied bigher
ratings than the laboratory panel!, sut hoth could rot distinguish
between cocked fillets from unfrozen and frozen fish. ""Superchill-
ing"" was shown to offer potentia!l for improved distribution methods,

In North Carolina most processing operations have evoived
from existing shore handling facilities. Fiow patterns are pro-
vided to show what applies to most operations. Logical deveiop-
ngnt of processing and packaging ¥facilities is therefore explained
in terms of unit operations, buildisg components, and basic
equipment requirements. ldentification of such factors as labor
productivity, yields, product mix and plant output enter into pre-
dictions of processing feasibility.

Technclogical aspects of marketing include such factors as
guality, "frozen' vs. '"fresh', inspection, consumer preferences,
and use of seafoods zs ecoromical protein scurces. Urgent needs
for future development of processing and marketing are listed in
Section 9.0, the most important being to develop and promote
excellent frozen products capable of having the same acceptability
as prime fresh unfrozen seafoods.
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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 basis for dis-
cussion at the SEAFOOD PROCESSING AND MARKETING WORKSHOP, held at More-
head City, N. €., July Z3, 1975,

The information presented at the Workshop included pertinent in-
formation in this publication. Supplemental information and recommenda-
tions as a result of the Workshop will be included in two types of sub-
sequent publications. Firstly, a report of the research finding of the
project and recommendations for further research will be published. Sec-
condly, a publication will be prepared on finfish handling, processing and
marketing systems for the Coastal Plains area, using North Carclina as a
working example, This publication will incliude a compilation of current-
ly available information which can be used on a practical basis for assist-
ing fishing, processing and marketing firms.

The authors wish to express their appreciation to the following Ad-
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SEAFQOD PROCESSING IN NORTH CAROL INA

1.0 INTRODUCTION:

The Seafood Processing Project has been conducted by the Seafood Labora-
tory since February, 19756 with the following objectives:

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

B. To define some requirements for expanding, diversifying and improving
seafood processing activitles in North Carclina.

1.01 Audience:

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

A. Fishermen

8. Seafood Handlers and Processcrs

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

2.0 SEAFOOD HANDLERS AND PROCESSORS:

2.01 Ports:

Page 2 shows the coastal portion of North Carcolina to which this
study has reference. Those ports {unloading points) handling most
of the catch are shown in capital letters while less active ports
are shown in small 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-
tow: (page 4}



2.01 Ports
FISHING PORTS
] T8
i 1. Rockyhock
g 2. COLERAIN
i 3. WANCHESE
i 4. Stumpy Point
: 5. Washington
{ 6. BELHAVEN
L 7. ENGELHARD
36 8. Swanquarter
§. South Creek

10. Lowland

1. Hobucken

12. Vandemere

13. Bayboro

14, OQRIENTAL

15. ATLANTIC

16. Sealevel

17. Davis

18, BEAUFORT-MOREHEAD CITY
19. Harkers lsland

20. Sneads Ferry

21. WHWilmington

22. Mrightsvilie Beach
23. Carolina2 Beach

24, Shallotte

S 25.  SOUTHPORT

26. Holdens Beach

COASTAL NORTH CAROLIN:

SCALE
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2.02 Districts

NATIONAL MARINE FISHERIES SERVICE
COMMERCIAL FiSHERIES STATISTICAL DISTRICTS

TT

Ta

38

33

NORTHERN DISTRICT

—

Beaufort
Bertie
Chowan
Currituck
Dare

Hyde
Martin
Pasquotank
Tyrreli
Washington

-

O W 0O~ v B\ PJ :‘

CENTRAL DISTRICT n_ _ 3

I, Carteret
2. Craven
3. Pamlico

SQUTHERN DISTRILT

1. Brunswick
2. New Hanover
3. Onsliow
Pender

COASTAL NORTH CAROLE

SCALE
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2.0 Seafood Handlers and Processors

Finfish:

(a} Dresses appreciable amounts

{b} Removes and preserves roe

(¢} Salts and/or pickles and/or smokes

(d) 6Glazes and freezes, whole or dressed

(e} Employs special forms of packaging materials

Shrimp:
(a) Shells and veins

{b) Glazes and freezes
(¢} Packages

{(a} Picks and packs crab meat
(b) Steams whole crabs

{c} Further processes crab meat
(d) Produces clean carapaces

Oysters and Clams:

{a) Repacker

(b} Shucker-Packer

{(c} Produces clean clam shells

Scallops:

{a} Shucks and packs
(b} Freezes and packages

industrial Finfish:

(a) Grinds and/or freezes for baits
(b) Dehydrates for animal feeds



2.03 Handlers and Processors

3.0

%K. C. HANDLERS AND PROCESSORS, by Districts

Number Concerned with Major Categories

Northern Central Southern

HANDL ERS 220 128 247
PROCESSORS

Finfish 50 69 o}
Shrimp 25 29 21
Crabs i3 18 3
Oysters & Clams 7 22 9
Scallops - 12 -
industrial Fish 14 6 -
#SOURCE: ‘'North Carolina Seafood Processors’, N. €. Bept. of Natural and

RESOURCE:

3.01

Economic Resources, Rivision of Commerce and Industry, 1974.

fommercial Landings:

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

»

v

+

O EZErrARCC=—Z@OMMODOE

P.
Q.

FINFISH:

Alewife
Bluefish

Catfish & Bullheads

Croaker
Filounders
King Whiting
Mullet

Porgy (Scup)
Sea Bass
Grey Trout
Spotted Trout
Shad

Spot

striped Bass
White Perch

SHELLF ISH:

{rabs, Blue, Hard

Crabs, Blus, Soft & Peeler

{Page
(Page
{Page
{Page
(Page
{Page
{Page
{Page
(Page
{Page
{Page
(Page
(Page
(Page
{Page

(Page
{Page

7)

8)

9)

10)
1)
12)
13)
1H)
15)
16)
17)
18)
19)
20)
2 1)

22
23



3.6 Commercial Landings

< -~ |

Clams, Hard, Meats

Oysters, Meats

Scallops

Scallops, Calico

Shrimp, Saltwater, Heads on

{Page
{Page
(Page
{Page
{Page

24)
25)
26)
27)
28}
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Commercial Landings
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3.02 Sport Fish tandings:

A. Anglers:

U. 5. anglers caught 1.6 bijlion pounds of fish in 1970, ac-
cording to "'1970 Salt Water Survey'. In this study, it was re-
ported that the coastal area extending from Lape Hatteras te
Fast Fflorida Keys accounted for more than 25% of the U. 5.
total, indicating It to be the most projific area. The more
important species caught in this southeast area were as follows:

Species Million Pournds

Barracuda

Bass, Black
Biiifishes
Biuefish
Catfishes
Croakers

Dolphin

Drum, Black

Drwam, Red
Floundars ., Summer
Groupers

Grunts

Jacks

Kingfishss
Mackerel, Xing
Hackerel, Spanish
Porglies

Puf fers

Sea Trout, Spottied
Srappers, Rad
Snappers., Yeilowtall
Snook

Spot

Tunas

+

*
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Total of landings of “hese and other species in §. E. coastal
area = 404 miilion pounds, i.e., more than 25% of 1.577 biliion
pounds U. 5. total.

B. Head Boats:

Huntsman] surveyed the fishery extending from Hatteras to
Charleston involiving in 1973 a total of 23 boats of which 10 op-
erated offshare and 13 inshore:

I. Dr. Gene R. Huntsman, Offshore Demersal Fisheries, NMFS, Resource Assess-
ment Seminar, September 18-19, 1974.
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3.02 Sport Fish Landings
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Spoary Fisgn

& . .
Gy 252 0600 Tbhs.
R
£
pounds
AARDLING BLFORE PROCESS TG
4.91 dGeperal pri
PRIME FRESH constitute the only raw material suitable for
prosessing, segfonds suwiteble fov sreesssing depeads on
A, Reoid foniing
onils wihen death occurs, This Is >qu ,1, tru iv the
catoh ¢ vel.,  hand reduotion of t« te 32°¢
or below poegulin 19 timiy bacterial orowhh and utner Gam-
aging

. . r . *
Spocias {such a3 grabs and ovste

require temperaturs ajj‘a?nen‘
far prolonged se-vival.

fdequate Sanfiation:

and

ra) wnich must be kept allve
aother conaiticns best syited

Pne higher the bacterial count the more rapid the spoilz 9-' lon-
vanient and eflective arrengesernts are needed {or quick washing
of product and fresing from extraneous materials. Lontact sur-
Taces must be amooth a2nd clean fce, suitable for human consumg-

tion,
plate drainage of runoff
of contamination coming from thi

Gantie Handling:

Rough handling of raw material |
3. Fast Handlins

Bl iz

EXROOGSUIVE LG

must be stored and hendlied urnder san
Tiguids mea

i
IS SRR

itary cenditions, fLom~
suras to aveoid possibility
5 SCLYLCE {S necessary.

L3

s nat gooeptabis.

Ture.
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"Royal Resoluiion of § April 19560 on t°
eries producis.” i1 A 5

pp. 174-201,

34 -

Specific Pequiremants

FINFISH:

lcebad should be about 6" deen.

Jagge: ice should not be used,

ica buffer of 3" betweern Fish and sides.

Fish Jayers should be arrarged for mos: effective heat removal by
che ice,

Sneiving should he emploved to relieve precsure.

ice should be used gepercusty.

Specizl handling based on size:

H.

ARoply dce without deessing,

carge Fish:

"I

¥
%e specifiod in Norway™, should he conslidered for
er

"Throat Cutting - Shall be effected e2ither by the knife being in-
troduced below the guilet and as near the head as possibie so as
not to damage the =arbones of the fish, and as far as the backbone
s as to sever the main art?ries (doubie cut methed) or by cutting
acrass the heart and the gills {(single cut methnd)'.

MEvisceration - Fish to be marketad in the fresh or frezen state
shall be eviscerated as soon as possihle afier it has been draincd
of blood, preferably within one hour after being caught. At at-
mospheric temparatures of over 5°C {81°F) the fish may not be kept
uneviscerated far more than four hours',

SHRIM2:

Handling

T TR O 2 =
;e v s =

i M V]

or board should be as follows:

Cualt frow secondary products, S
Avoid trampling, or piling deep
Protect from sun and drving efre
Wash thoroughiy with cliecan @
Heading i+ de'lrabsa when i or permitted,

icing should bLe hased on ust Eimes the weloht of the shrimp,
dispersing them throughout crusiwed Toe.

Oraining runot? liguide nust be uphampered,

SODIUH BISULFIYE treatmenis must he controlled in order to be ef-

s of wWindg.

e qQu

ality contral of fish an
Ef_;.’t:

and Ne. 10, 13 Apri?

_...Q_

n
PF
t

28

arch 1901, MNorsk
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Epecific Reouvirements

fective and to Timit residual Su?f?te? Rﬁcomnenﬁed method i3
dip sivemn {in wire basket: in & soiut ot TLR5% sodium brsuifi
t The basket

the ifmmerzion lasting abasur | owi &,
should be wvigorasusly shaken whilza in th and again after

reTsoval .
CRABS, BLUE:

ve crabs should not be in direct contact with fce. Avoid rapid

mperature reduction. Dead raw crabs detariorate guickly, aven whan
c;d io minimize spollage, resuliting in mushy meat texture. Other
tmportant considerations include:

i}

-
-
1

be clearn.
Be avoided,
mist e kept swev.

containeys
aor excitiy
inctuding

b vl v
v

¥ waier shouls fed,

. j at evaporstive zooiing.
F ving demo atmoipherse.
G fiVi TrETT e ane day.

seafoods . easily contaminated

and provessing,  Producot
coao! femperstures halping

A aress,

B‘ ab) fhexy £

L accapl resacnsibi iy for cufling, and wasining
o

neapl
water {rom aporoved grawing areas, or waszhing with

b. £f 1 inciuding bilge, should be kept away from catch.
E. Holding aress. sacks, or contoiners should be clean,

SCALLOP {(Bay, U=zlico and Sea

Beat bpoids should be sand ta vy and weii~drained, Catch sheuld be
shaded Trom sun, shalttered Vrom wind and preferably continually
snrayed with clean salt water. Upon ursoeu:nu, carch should be freed
of extraneocus matier., Truck franspocrt should provide ciezan, weli-
drained covered holding araas, losd well-ined.

IMDUSTRIAL FRODUUTR:  (Lertain Fi

]

“+ » a L)
1iah, crab waste, shrimp heads;

Keeep Tresh unt!? arocesvaed.

L, o3 Rapid Conlinng of Catch:

lce provides the best means of removing heat from seafoods. It s
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Cocling of Catch

also the only basis of refrigeration empioved aboard Nerth Caro-
Pina fishing boats, making it essential to fully understand its
use:

A, Clean lfce:

Must be made from potable water, delivered and stored under
sanitary conditions.

g. Lold lce:

Meltine whilte aboard the soat must be mirnimized since slushy
ice has Yower cooling valus;

Examp To:

{1} Fish welghing 100 pounds at 70°7 requires zt least 25
pourds of fce to reduce temparatures to 32°F.

—
N

{2} Vish waighing 100 pounds at 70°F requires ahout 33 pounds

of slush fce to accomnlish the same cooling (32°F), im-
posing heavier lzhor “aguirement on the crew and increasing
refrigeration costs,

Superchilled tce {(helow 32°F} does not add appreciably to its
cooting abli

Exanple:

{1} CSuppose tre ice is at 23°F.
- . . R . . . 9
{2} its ability to chill fish Vs 3% greater than ice ot 372°F.

-+

Seawater lce {below 37°F) 1s oniv slighily more effective in
chtlling fish than fce ma e

C. Flaked vs. Crushed lce:

[

Jagged . targe lumps which bruise the catsh should be avoided.
Finely divided fce alsg results in guicker cooling.

. Washing Effact:

tce capneot remove hest from seafocd «fthout melting., The
washing effect of meliad ice iz poart of effeciive preservation,
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Rapid Touiing oy fatch

4,00

coming heat excharge throuch the bull, to air in [he hold, and
to other faciors.

Depending
TEREraly

Ty mermit su
per dar par sguste Tout of ve
inveived in cioring the seafood.  An B0 Tootb .
620 sguare Teet of such surfaces, exsluding overnear,

b

wontact w

e :
sr te achiove rapid cooling hes been oxpld
i

ih
atned.

=

The importance of rapid meiting fee In iry
§ >
fed amount of

the catzh
up the nrocess is o add Fimd

- 4 — EE
ice is applied.

time

Ho'td tnsularvion:

The

foam. Basic steps in jts apnli

o2

insulation most veed in North farciina iz spraved-on polyurethane
i bon invoive:

Preparing Hold Surfacs:

Metal must be clean, free of greasa, rust, then primed with
suitable paint. Wood must be free of grease and dirt, complele~
Ywodry. The feam is zpplied with special spraving equipment,
tightly bonding ro fhase suy

Applving Urethane:

shauld he at feast 2Y thick, providing a surfece level with
structural memhers so that skin can be readily appliad,

Skin Materials:

Plaster, fibreglass, USDA approved elastomer, or thin stainless
steel sheeting have heen used in variocus installations.

Cost:
Material plus application cost is about 40¢/board foot.

Example:

80 foot trawler 1,167 asquare feet of hold surfaces to be insulated
with averase urethane foam thickness of 3 inches.



L. 04 Hold

L.cs

SHORE

tnsulation

30X 1167 X .4 = $1,B00 {Foam instaliation oniy).

Mechanica! Refrigeration:

it nas frequently been praposed that refrigeration be con-
sidered Tor uss aboard N O, trawiers, ysuaify assumed that
this would eliminate the naed for shore icing tacilities. A deci-
sion io completely refricerate a vessel 15 not a simpie one.  There
are a number of alternatives to consider in selecting the right sys
tem, depending upon which offers the best chance of Safcharﬂ na
aroduct quality. For example, the use of refrigerated sea waler,
suzeassiully used sbosre menhuden boats, is onen to gue 3€ion bheCanos
I

of adverse effacts on Flavor of seafoods.

Becides tThe cost of the initial investment in fully refrigeraling &
vessei, there 15 also the problan of shore mainiansndcs, sharier op-
erating ife of eguipment vsed at T, and power fimitations.  Rasi-
cally, makina ice in a shove bassd faciiity is the least cost spoiose
to refrigeration.

e abeve cammant: indionte tha pead fo voanvasticasion,  hHow
aver, thare is o partial aupouach [0 ne rafrigeration at sed
wWhizh merity consideration.  ta affaact Td he wsed to suppie-
manl what can ba accompiishard with tasu itowculd iavoive

“q the air which circuletes in th erehy reducing the

cocti
e

B B

A

i

LH

reducn

kN ¢
L
™2

fingd

ManuTaclur ing

CRaman Foods:
i

arafactaring,
: Fiso32 osani-

Fy nl&nL and avy facili-
ies and controls, EEY ris brols, and
porsornet.  These apply in g PTHES, METH-
OLS, PRAECTICES AND iON’Q' THE ESSInG,
PADCAS MG, DR HOLDING oF NFGH WRERATED GR A5~
FMISTHRID iN CONFORMETY MANDFADTURING PRACTICES T2 ASLUAY
THAT FOOD FOH HUMAR EO‘*hn SAKD Ak BEEN PREPLRLD.
PACKED, AND RHELD UNDER SANI 5
Action snmounced in Federel fepister, ¥Yolume 38, Numver 32, Aprid
B, 188%,

PidPTs
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andling and Processing Plants

{1} "Sgnitation Racommendation

s For Frech and Frozen Figh
Planta", Lave, Vi ok

s - 8, MMFs, Zeattie, 197k,

{2) ‘'Oiraf: Code of Fractice for Frozen Figh!', Tiganizacion for
Zeonomic !ocperdt‘~r and Javu‘fpﬂent internaticnal In-
stitute for Refrineration, Paris, 1269

lines for Fish Preocessing Plants', N. C.

intstration, 1974,

(3} “inspecticn Guide
Food and Dirug Adm
Shrimp:

{1) "Revised Draft of Practice for Shrimps or Prawns'', FAD
Dept. of Fisheries, Rome, 1974.

Crabs, Blue:

{1} ‘'‘Developrent of lwproved Handiing, Holding, and Vransport-
ing Techniques for North Carciipa Blue Crab'', Angel, Crow,
Webk, Otwell, Dent. Food Science, M. €. State University,
1674
H A

{(2) "Technical Operations Menual fer the Blue Crab Industiy™,
Mitler, Webb, Thowmas, Dept. Food Science, N. (. State
University, Sea Grant No. UNC-SG-74-12, 1374,

Oysters and Clawms:
{1} “Sanitation of the Harvesting and Processing of Shelifish.

National Shelifish Sanmitation Program Manual of Operations,
Part 11, U. $. Dept. HEW, 1965.

(2) "Laws, Rules and Regulations Relative to the Sanitation of
Shallfisn, Gept. Health Services, N. €. Dept. Human Re-

spurces, 1973.

ating Manuai for the Scaliop indus
Food Sciepce, M, €. Sitate Univar-
! and Sports Fisharies, 1968,

(n ”Qua ity Controi and Cp
try', webb, Thomas, Dep
gity, N. C. Biy. Comercial

arr
-
T

(2} ‘Rules and Neaulations delative to the Sanitation of Scal-
lome®, M. £. Siave fsard of Health, 192583,

0 Regulations', The Lanada Gazetts, |1, No.
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5.03 Seafood Qua

in Pro-

Ssimonelia

(B
1

reendpor s

Seained quality descriptions vary »ith gesgraphic loostions, spocisg
betng hendled, venders and bSuvers, fommon of‘gciives include 4
sgribing what requlred 3h aocentance, prod
saferv, and tol retiiies of commercrel
mangdiing
A, Finfish:
(1) Fresh:
R Prestmggs! « checkingy and defining the prop-
grtics obf certain Tish, inciuding:
ROUND FisH:
dbjective - External
{al  Eves - Promicany, wlaar, bright,
(b} Gitiz ~ P oo hriabt i ocolnr, no bad ador,
{e ot Y SR Foy e
tel Stime ~ Madarave amount, charactarisiic odor.
{4} Sxip - Zniny, coler not faded, sca'as adhere tightly,
t2l Flesk - Tiem oang elastic,
i} Bally - Nesther owolien nor collapsed nor {orns,

Sy

JooMutiistion - Np oevidense of rough handting, Tork hoies
brujses,
bjective = interac]

(

N
o

UOfE-Condition”
st instances,

human copswrptic

) Beily Cavity - Free of bad odor after dressing, Flesh
adreres to backbore, belly walls flvm, elastic and rai-
atively fres of disceloration,

is evon more
3% ane bac

AT

o,



- 41 -

5.03 Seafood Quality Lriteria

(i) Viscera - Smooth, shiny and adhering to wall of
isceral cavity.

(3) Organcleptic - Appraisal after cocking results in
texture, flavor and edor ratings of Y'good' to “ex-
ellent''. Cocking is based on employing a method which

dees not mask undesirable characteristics. Exemple
Flace the unseasoned product in a boilabie film-type
pouch, immerse in boiling water, cook to intarnal tem-
perature 160°F {71°C0}.

Objective Tests

fk} Pzrasites -~ Substartialiy lacking.

{1} Laboratory Lriteriez - inciuvde volatile bases {under
30 mg/100 gm}, trimethylamine nitrogen {under I mg/
100 gm), and hydrogen ion concentration (below 6.7
microequivs. ).

Organoleptic changes dus to bacterial growth may int-
tiatly be caused by anazrobic conditions in underlying
surfaces, along nen boards arnd hottoms, resulting in
“bllgipess™, ar odor resembling hydrogen sulfide.

With exposure to oxygen, asrobic organisms can muliiply
rapidiv if conditions are favorahle, generating such

off odors as siight musty, swest, milky, soapy and
veasty. Generaily aicrobiciogical spoilage in fish i3
the prire factor in zausing Flavor changes. "Rapcidiny!
a3 judged by taste panals does not necessarily corre~
late with oither methads of wmeasuring far oxidation, f.2.,
peroxide, TRA and jodine pumber. Undoubtedly, orida~
tion can, othan‘=¢portar* factor in the onset of off
flavors, o

Bacteriolegical examinations include total plate count
and examipation for pathogens if safety Is in question.
However, such indices have not been establiished specif-
ically for Horth Carolina finfish and it is doubtful

that such values can be related to organcleptic change:

3. "Symposium on Foods: Lipids and Their Oxidation', H. W. Schultz, ed.,
The Avl Publishing fo., inc., 1362., pp. 173~

L. "The Freezino Preservation of Foods!', Donald K. Tressler, ed., The
Avi Publishing Co., !nc., 1953, pp. 179-195.

5. 'Microbiology of Foods and Food Frocessing', Jdohn T. Nickerson, Amer
Elsevier Publishing Co., 1972, pp. 152-157.
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in additiorn should have the

im: Dressing and Tutrting -~ Sheoid be clieanly cul ana
trimoed in accordance with begsy coumercial practice.

{2} Frozen
identical to
af stiahtly

{2 Storage - Should ed holding time needed to
assure Maocd aro Pywtt oand must have beern held
cont fngausly ot avE {10,

(2] Giazing Sho:ld be sufficientty thick to prevent on-
curvence of oxidation anag dehydration.

{c} Drip Loss - Ratatively small drip losses indicate good
gractice. "Drip" vefers to fluld not reabsorbed by
fick tissue when frozen {ish thaws, and separsting
freely withoot ald of exteraal forces other than
greavity.

Shrimo
£ T -
11} Fresh:

Frash shrimp slip oriscly over cne another, aandiing dryly,

without offansive odoc, are firm (loshed, and semi-trans-

parvent

fa)l  Qdor ~ Sheuird not seetl of bydrogen sulfide ov amwonia.
i treates ~iih Trite, sulfite ador showid

0L be apraren:s.

Fleeh - Firs

Gant iy harndl ';C

Mugrievion

trs of freshness.

fraa of Thiack spot®.
saowead, fisn, mnd grit.

indivicuais undasagad,



5.03 Seatocd Quality (riteria

(f} Organoleptic - Flavor, odor and texiure ouod o ex-
3 a o P - - i o L M A b Ly Fi 3 *
cellent after pouch cooking descrited o 5,033 A (1)
(it.
{m) Langratory Sriteria = Checks for orime condition durin
pa i H

Tirst few days iced storage based on contents of oly-
cogen sugar, acid soluble ovthophosphate, and lactic
acid, Freshiy caught sheimp has 2 pH of abouw 7.2, in-
creasing gradually to B.0 and above where tne quaiily
becames unacceptable, VBlack spot’ (melanosis) T«
causad by a compiex oxidative resction, Biselfite com-
pounds . used in itz gontrol, should he used judiciously.
Onsat of spoilage may be indicated by increase in (ri-
methylamine nitrogen, votatile asids, Nessler ammohia,
selfhydryl groups, and a rapid rise in total plate
counts (bacterial content}. Carroll, Resse and Ward
demonstrated enzymic and bacterial effects on celiular
structure by employing histological metheds.

(2} #$rozen:
Shrimp has excellent freezing characteristics provided the
raw material has been selected far optimum freshrness, prop-
erly packaged, and held at sufficiently low storage temper-
ature:
{h} Color - Free of greyish-white discoloration.
(i} Glaze ~ Used if packaging has limitations in protective

value, Should be uniformly appliied, avoiding lce ac-
cumulations. :

{j} Storage - Similar to 5.03 A. (2) (a}.
{k} Drip Loss - Simiiar to 5.03 A. {2) {c}).
C. Crabs, Blue:

Quality criteria for crab megac is discussed in the publication
listed under 5.02 C. (2), pages 25 to 29. Although assumed that
crab meat cannot be successfully frozen, appreciable amounts are
in fact held In frozen storage as a necessary method of keeping
up with customer demand.

. OJysters and Clams:

Fresh shelistock shoutld tave shells tightly closed, meat bright,

6. "Microbiological Study of iced Shrimp: Excerpts from the 1965 lced-
Shrimp Svmposium™, B. J. Carroll, &. B. Reese., B, Q. Ward, U. S. Dept.
of the Interior, Circular 284, May 1968, pp. 13-16.
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5.04 Freezing

PROPERTIES OF PLASTIC FILHT

PRUFERTY

RATERTAL

—

Low density
polyethyiens

High density
polyethylene

PVDC

YIELD (w2 /kg)
{(for 25 um film)

L e i

§2.6

23.4

TENSILE STRENGTH
(MK /m™)

8.6-17.3

k8.4~138

ELONGATION AT BREAK
(%)

20-40

TEAR STRENGTH 200-300 20-B0 10-30
{Eimandorf) (g/25 um)
4

: BURST, STRENGTH (Muiler) 330 - 205485
i (kN/m™) {for 25 ga Tilm)

WATER VAPOR TRANSMISSION 1E-20 & 1.5-5.0

fa/m™/day;

ffor 235 um §iim at

90% R.H. ard 38°CH

OXYGEN, FFRMEARILITY
- J-Arv— V. 5 o W
{em™ /" frerv fatm)

(for 25 um fitm)

i,600-2,000

et a1

CARBON DICX LY PERMEASTLITY

8,000-10,000

. L d oo LS
Do Lem /e fday/are) ]
LI S I el 3
z VFor 25 um Tim
e — SRS N -
[ o care - :
L BEG g MY ars ooi i coune b ey
; ot R SN S B Y BV S g
1 Lk ol il £ g . *
i AND GRES Swied
! !
i i
o b 1t AL s Y A A 1 e T 1 A et oo e b M i 8 4l T i WAL AR § i h i (b A o+ o o s et 3ty T A % A bt i b
N e f 1 e w7l
Sourge:r  J, H. fev £ Sors, Y974




H e o {5y
hadding one (1
Bany thawing
' water

L fﬂ'tj ot

Satureiea air at 70°F 921°0Y, woving 1300 Tolfwmin
in Pipfving thawing time. An irreqular maos
sunh s whela Tish, will thew quickiy whil

guirs abour 5 hours,

B, Watar:

e

, mevirg at 4 /min. This will

“hwwf% nat ba abowe 7O°F (21703
b ?ha sama rate as arn air blast undev

)
complish thawing &b about

dgescribed in AL

W
[
o

b formed by dipping the Frezen seatond in water or ap-
plying it with & spray. The resuiting fin showld e clear, and
thick encugh to prevent dehydration and oxidstion. Unless erotected
by packaging materials such glazes evaporate and must be restored
freqguently. flso, an ice glaze is briztle, tends to flake and ox-
rose the predust,

o I'.H

Suagested thickening ayents are scdium alginate, or carbexymethyl=
cellulose. fGlazing ¢ most effective when pp,:ed 1o whole fish in~
tepded for furthzr processing, Lonsumers dislike 2 thick glaze

n

which melts in an unsightiy manner.
An edible coating, applied in two s
barriergagainst oxygen and moistureﬁ
flavor.”

s, iz claimed to provide a
cructure control and sealing of

=
fin edibie couatirg, described by Millar, et 21.7 was employed in the
tests reported In Section 5.0:

Gelatine
Ascorbic Actd
Lemon Juice
Water

LT R L
[

£ WY

L OE G o

[ -

&. 'idible {oating Isclates Oxygen and Moisture, Controls Structure - Seals
in Flavor™, Richard D, McCormick, Food Product Development, Vol. 9, No.
4, May 1975, p. Th.

9. T. M. Miiler, Carteret County Scafood Processing Project - Part 3, April

1969, p. 56.
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Processing investigation

PROCESSING INVESTIGATICN:

This work was undertaksn to provide guidance on some basic problems of
concern to North Carolina processzore, inniuging:

4. Effect of Conditicns at Sea Upon Storage Tharacteristics of lced
or Frozen Finfish.

B. Finding Simpie Approaches to Processing and Packaging.

£. Selecting Suitable Metheds of Judging Quatity and thelf Life.

Those items presanted so far in Ssctions 1.0 through 5.0 had a gres
deal of relevance to this investication witile the tmplications o7 ¢
research sare discussed in succeeding Secticons 7.0 FROCESSING FAL LI

3.0 MARKETING IMPLICATIONS, and 9.0 FUTURE RESEARCH.

Plans for this Processing investigation were broadily outlined by the

Pilot Fish Progessing Project Task meeting January 16, 1975 at
Wrightsville ficach, W, 0. It wa: decided that the work would be cons

fined to 2 single « commercialiy tmportant species, i.e. Grey Trout,
Cvposcion regaiis.

6.01 Trcut at a

A fGreey and Wblte Trout Landgiagd:

torms of states ale
ause of variasblie la
]

ThRorage

Ay
P pOTRIE Gf
b S 4oy v i HIE S Fomiie g d
Wt be Lpeout v & ST ;....‘\_:{ﬁ <

SO LT GRS -

» 3 Trout - Tynoscian ,e“u;obus
Frovt Sard Trout - {ynescion arenarius

ight-Length Relationship:

.
-
z:
=

Merriner  provided data of w_ss%ﬁ?e use to progessors ins
estimating size rierships and vields, as shown on page
R

MAssessment of the Waakfish Rueso A iuprﬂﬁ*eﬂ HKanagement Plan, and

- T B | H . o
fspects iTe Hisrary ip Nornh Carolins', Jehn V., Msrriner, Fhi
Thasts Cargline Stat: wersity, 1373

\b
5
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_L’S,

.01 Trout as 3 Raw Haterial

TS VTR T AATHONT O LRTET 4 T
WELGHT-LENGEE NELAT

millimetars

n
o ,--
3000  wye LB e 3G9 A ki
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000

LOO0

|
[

pounds

T2

5 1d 15 20

inches
Guource: I.¥, Merriner, thesie
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Test Plan:

n three occazions, Michael Taylor of the
to sea aboard the “Sonya Gienn'', operaved
Ethridge, Jr. of Wanchese.

ples:

Seafond Laboratory went
by Captain Willle

These trips, which started three (3}
weeks apart on 1/26/75, 2/16/75%, and 379775 were aimed at observ-
ing finfish handling practices, and at collecting two basic sam-

A. Average of trout caught during trip
B. Trout, superchilled with sait-ice

- 500 lbs.
- 500 ibs.

Upon returning to Wanchese the vessel was unloaded at the faciiity

coperated by Willie Ethridge, 11,

Sampie A was collected and

packed in ice during the unloading, sorting and icing process
while Sample B was removed irom a pen in the boat hold, packed in

salt-ice mixture.

Both samples were transported ©o Morehead City

and held overnight in the cold room at Ottis’® Fish Market.

Processing, packing and
page 5}, was carried out the cay after receipt at Cttis'.

subsegusnt siorage shown in the Test Plan,

Since

different conditions and duratiens occurred during each sza trip, it
was the effects of these uncontrolied factors which were to be

evaluated in terms of storage characteristics.

The effect of these varying cunditions
on a numbar of processed »amples, as fo

Proservation

fce @ 32°F

2]

azervation
rorage
hore

T
wr Lo in
—

2t ses were to he measured
:

Fows s

Packsged
Processed
Form

Round
Headed & Gutted

Ak WA A M B a8 s L MR e N e S ly ek e e e e T T B R M T M T =i e e ash e e M AN R Rh P W TR Tm e et S LA A A W MmO e e

Round
Headed & Gutted
Fitlet

TR L B ek e e W T e W TR W MR T W R e M R e R e e e N e W R w3 M W L M AW e A i e ek R e R AL A A G Tm A RS ST e

Round
Headed & Gutted
Filte

P AT PR S O A e B W MK PR R B B W MR W R T M A e TEr mw e S mm e B M MR MR M N A TR MR VI TR R TR P e e e e e e ke e

St @ 28°F

Fz Held @ 0°F*

Round
Headed & Gutted
Filiet

W T R R B A L ik o AR e R R e Al e o o i e M e s e sl ey A G el AR T B B M WY PN W W AR Lm i e e e e e e e e

Storage -~ up to 30 days

6.03 Composition as Related to Storage:

H

ll

Frozen

Salt-lce

A tentative prediction of shelf life In frozen storage can be made
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6.03 Composition as Reiated to Storage

by examining the ratio of protein to fat in finfish. This Is
shown on page 53, 'Relstive Suitability' of varicus species as
determined from experience is compared with Protein/Fat (P:F)
ratios calculated from other dzta. Widely used proximate compo-
sitions for some varietiss of finfish larded in North farolina
appear on page 54, Again, these are examined in terms of P/F
ratic. frey trout (Woakfish} is shown to be in the iimited shelf
life range when ludged on this basis.

Analyrical data, appearing on pages 55 and 56 indicate that when
grey trout components are examined separately, there are areas
even more likely to present preservation problems, f.e. nigh
levels of suocutaneous fat end in belly flaps.

These considerations together with published estimates assigning
2-3 month prime guality storage !'ife to trout, led to defining

a standard to be used in instructing the laboratory taste panel.
This is shown on page 57. For purposes of this study, a Hedonic
Rating of 2.5 to 4.0 was defined as representing the "Good Accept-
abitity' predicted for trout in the iliustrated table.

6.0 Experimental Processing:

Experimental processing of samples collected from the three trips
resulted in the following yields:

Sample Count Processed Yield
{Initial Preservation) Form
A (iced) 83 SHEG 67%
Fillet 56%
B (S.1.) g SHEG £5%
Fillet &%
H (lced) 82 SHSG 67%
Fillet L8%
(5.1} 88 SHsG 68%
Fillet 59%
P (Iced) 100 SHEG BYY
Fillet 51%
G (5.1.) 100 SHEG 61%
Fitlet 51%

Estimates of labor involved In this experimental processing sppear
on page 58.
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6.03 Composition as Related to Storage

COMPOSTTION DATA

o . Protein
Finfish Composition and Ratio Fat
faw]
Moisture  Protein (P) Fat (F) Ratlo Ash
P:F

Alewife 7h.4% 19, b% 4.9% 4.9 1.5

B8lack Sea Bass 79.3% 19.2% 1,2% 16.0 1.2
Bluafish 75.4% 20.5% 3.3% 6.2 1.2
Croaker (Atlantic) 79.2% 17.8% 2.2% 8.1 1.3
Flatfishes 31.3% i6.7% 0.8% 20.1 V.2
Kingfish 77.3% 18.3% 3.0% 6.1 1.3
Mackerel 6£7.2% 12.0% 12.2% 1.6 1.6
{Atlantic)
Misltet {Striped) 72.6% 16.6% 6.9% 2.5 1.2
Ocean Perch Jo.7% 18.0% 1.2% 15.0 1.1
(Attantic Redfish)
Forgy & Scup 76.2% 14.07 3.4% 5.6 1.3
Shad 70, 4% 18.6% 1. 0% 1.2 1.3
Spest 6L . 3% 17.6% Te. 9% 1 1.2
weakfish
Raw TE . 16.5% 5.6% 29 1.2
Swoked,
Brailed 61,407 24.6% V1.47 2.2 2.6

fource: MCompositior of Tocds - Raw, Processed, Frepared", JSoaricuitural
Handbook No. 9, USHA {Rev. Onz. 192635
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Composition as Related to Storsge

6.0%

MMM MMWQW%?!I!:MJWﬁMN;E::i:!ilil!lztlllti!ilb ........ T e Y i s e -
“L6 %5641 FSS YA a2id ALy Zi=15 E
iy .....IIII,.%W .H.M:_.u!ll!l N n T e e o 1 8 e i -
GI° gl

L
£ A ARE! Z4-15 4

-
&P 341
)

P v

LR e ]
.t .

L SN2 1

i) |

> )

SF oy
| V]
w0y Ry

+t

I.f.uw..__..‘...l... e e Wy g ke ke W LD i e A U G kA e T TR R

e |

%7E° %19°3 20g° 7!

%90 28544 25670 18EE 4 ci-1% 594

MNN MWWH.WM.}.!;; zﬁMmmw.Mw..tti...iilu.: T T T TSN T T M e A AL 4 e T Dk Y L e e bk ea
2oy (AR el s deqr Alieg R B pity

SRR TTggE T GG AT T EgI TR T e s L R
gz FASTNEH gintit 1815 23w pii

o p gy g P oy o A e e et et e ot me — e e e
ah BRI %L5°39

%4 FAAE T i {

%1765 deyy Arieg Zy-j 3

TR WSS o bmems dn R L er w3 v e b LS s e L e Ak M Ml i St s e o i ek e e e P

Exlay ]
S I Ty WV )
o Pt

L
P 1L A eltiyv T §3¢°¢7
%80 B2 485y gepq Atgeg ER | 994

B T e e S e

aNLT Lafp ki a8l £3-4 %4
. :

Fop 0 MmN A kLl mm e an sl e B MY v S e s Em s el v e e ek 4 e e S e s i e e R e L e mm s e e e Lk e am e

% |
%99 [ ieEtaf SRR A~ puy

HSY V4 Hi310ud IBNLS10v Q5ZATWHY NOJ 1804 ANIWLYIYESEd WAGY 59v801S

PORLOIS UDZOIL U Sheg gl - £9

€ OTON didL - STUAWYS LN0YL A3Y¥D 40 NO!LSOJWOT




5.03 Composition as Related To toraqe

- 57

5.0¢. + N L .
. o T I !
SI‘SORACE. T;[‘vu.’. FATTY FI;H_- wmr;p:p & CLAZED - STOR p:n A:' 0 ;
_ | _ : . ] : { %
b L |
| o S | !
e ! ‘ i
i i ; - P
= Lo ! : | ;
& | i i A
- i L o z
j 1 ' | |l' : i
b i I R S I
f i’ .5 |
| : |
f ! | |
f | !
} i !
- e - )
. i i ! '
: : e, .} i !
; : 1 ) .\‘M : [ ‘i
; ; : . Do o
3,0 i i : ; \,\\L . PANEL ,
; - e . . b . o — _
o L b f\ PIVO?AIﬂ RATI‘:L j
. T S !
. Appmxw&te Swrage Tinaes fm Packaged & wd Giazer Fish and ShenTahT E
{J. Slavin} RO T ;'
_F Storage Time in Months at 0°F, {~ 18 C) F :
7. 5“__.4' Products TR BP b )
; :. Faty fah . ::._,_. ———— [ — — . f‘_ - e e e i;_.
| Mackerst 23 i i :
P Salmon -3 et i '
oo Sea herring 2-3 G5 : |
B Ssmelt 2-3 46 : i
R S;:rat : 23 4-4 i !
—t ; z‘__.-( I ry i '
2 o Lean a':g medium fatey fsh : :
* ey Cod fllets S 7-10 o .y
ey Haddock fillets - 34 7-10 :' : i
| Fish sticks , 3t 7-10 ! i
[ G | Flovinder filiets 3-4 140 i :
<« Ceezn perch filleus 34 715 i
3 ‘ Plaice 34 , 7-44 bl 1
3 Pollock filtets : 34 7-10 ¢
A, ! Sole 3-4 7-10 Pl ‘
1‘5___5_1' ShrHfish ' :
S Shrimp 31 6~ 4 N
= Sealiops 54 4-8 : i
. Clama 2-3 b ! t
b Lobater (cooked) 2-3 el '
1 a— L Q.y_r,';m 23 - 4-6 F ‘| ;
[ opg, e i T v " i ; ;
; : ' i ! J ! ot
i { ‘ ! ; [ i
; :, 3¢ ) I %
| P | DAYS APYER] CATCHING £ND STOR mc; j 3
f H ' ! I i

: i
| i 1
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§.04 Experimental Processing

£
o
[t

Samples precarad for storage were weshad brief)
cid so

dipped in gelatine-iemon juice-ascorbic a
Section 5.66, then again drained.

y in water, draingd,
lution described in

Packing for iced, or salt-iced storage, involved arranging the
three Forms, i.e. round, scaied bedded and gutted, and fiijeted,
in layers in 16" x 127 x 1 3/4" waxed cartons, emplovying plio=
Film dividers between lavers. Top surfates were covered as com-
pleteiy as possible with olicfilm, the boxes closed and surrounced
by ice, or salt~-ice mixture, then held in a cold roum with ambient
temperature of 34°F. Refrigerating smaterials were repienished
every few days, the products thereby belng held st 32°F and 2t
about 28°F between samplirg intervals.

Packing for frozen storage involved arranging the three forms in
units convenient for intermitient sampling, and wrapping in PYDC
film. These units were then arranged in waxad cartons of up i
23" depth. The cartons were niazced on perforated metal shelves
and subjecied to rapidly circulated aly 3t below 0°F. Complete
freezing oczurred within & hours, After 2h hours, the cartons
were piaced in 1.5 mil pliefila bags which were then packed ip
sealed corrugated master cartons., Frozen samples were stored at
under O°F at Carteret Quick Freezing ©o., inc, Beaufort,

6.05 Fvajuation Methods:

Subjective testing involved use of the following methods of re-
cording observations:

. Fish Rating Form - page $0
Raw Filtlet Rating Form -~ page &}

Locked Fillet Rating Form ~ page B2

. Consumer Rating Form - page &3
{Directions Tor Ceonsumer Fori) - page 6k

£

L B T w4 i

P
Gould and Peters' ' discuss bicchemical indices of quality in fish,
with special reference to frozen products. Most apparent in this
review is lack of oblective methods capable of indicating undefin-
able flavor changes potentially obiectionable to consumers. Lab-
oratory support was therefore limited to proximate enalyses and
the thiobarbituric acid reaction.

11, "On Tesiing the Freshness of Frozen Fish', Edith CGould and John A.
Peters, Fishing News (Books), Ltd., 1371,



6.05 FEvaluation He:ihods

FLGD! CATING FOaM

Evatuavoy R Tim A gy

Samples fawoived

§
i
CHARACTENILTIC ; RATING 8YSTEM JATIN
;
= E E r
. §
&, Burlace ! hright, Slight Lxcess
PoLustrous  (Dark bull
¥ 3 13
5. REycs Provinent, j¢iattaned, [Sunken,
Tlear farr Gloady WKloody
¢ , 3 1o
S S o e
£, Crlev ol gitls Byipght Buil
Rz Red
0 3
d, Qdoy of Cibls Mo off Llieht ifengsive
Oedoy Lisapreeable 10
it 5
ot ] :
®, Seales Colistew, iDwil, casily iwil,
riazng Bonved Laose
0 3 3
£. Floan Texvuve Figr, LT ahitky Soft
Resiliant fuoft 5
i 3
. -
& Bloog in Jolly Zavity ! vadedl
; red Brown
3 >
Geft {Broken
s ooz P !
; ; !
- -—Mﬂ%.wu\r‘- :
éi . Handlizg Dasace i’*j1 e
E .
_ ) L . i —
> CORE
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6.05 Evaluation Methods

PROCESSING PROJECT - BAW FILLET RATING FORM

cvaluator Date’ Time A PM

Samples involved

I = Poor; 5 = Excelient

Codz No. | Sample No. ! Color (lack of |Belily Lavity ] 0Odor | Texture
Cutting
Defects

Comments
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€.05 Evalustinng Moihods

PROCESSING PROJECT ~ OQRGANOLEPTIC RATINGS - COGKED

Evaiuvater Date o Time AM PH
ITa™S Va AN
5 4ﬁﬁ\\ 30 V= N
& @ * * & o [ e e} ® &
e o K — E —r —r
!
% M R &f’% \\f“\. >
MAIN PORTION OF FILLET SKIW & BEILLY PORTIONS
CODE SAMPLE | CDOR FLAVOR | TEXTURE [COMMENT § ODOR TEXTURE | COMMENT
_A‘ 4 .
1 B
C
&
2 B
c
A
3 B
G
A
4] B
C
A
3 B )
C
A
&l B
c
A
7 B
C
A
51 B ;
C
. A -
°1 3
C
A
10 B
C i
ABBREVIATIONS
B - Bittexr F - Fishy % - Rancid
D - Discolored M - Mushy T - Tough

0 - Qily



6.05 Evaluation Methods

Consumer Ratiung Form
TROUT FILLETS

i
3
Ftate Age and Sex of Each
Perscn Sampling Fillets SAMPLE MARKING =
\ T, E If“'" - '/"'"~
. . N REREESN
ge Sex W e Y RN
%
j ]
i
T i}
i
i

State Age and Sex of Fach
Farson Sampling Fillets SAMPLE MARKING =

Age Sex (. Q} N @ S

&
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6.95‘ Evaluation Methods
March 3, 1975

INSTRUCTIONS

“+  We have given wou two samples of thres trout itllets, eazch idenii-
fied by a geometric form such as a triangle {i}ﬁ, rectangleE::::%
Or square [:] . Feep refvigerated. Al7 fillets pust be cooked in
the =ame way, but you can select tha metiod you like best, provided

you confine 1t to BAXING o1 BRGILING.

2. A suggested cooking metuod: Brush melted bLuiter or margarine on
hoth sides of fillevs, Lay on pan, skin side down, aprinkle with
salt, pepper, poprvika, peveley, lemon juice, zs desired. Rake in
L} OO - I s s My H . IS -, o4 r 3
I307F ovoa L0 to 30 nlnures (untli fiele Ilakes casily with fork),

]

2+ B2 gure you cen identifr the zeanies after cocking, rhen ask esch

memer of your faxnils

zemples, plac-

ing the el wnder the foaclal eypresszion most
v
. * » o X FE = ‘/: .
rezrly crpressing theiv resctions. The middle Sace Poa can he
‘\_ e

coasldered as represcnting so average reaoiion

o



£.05  Tvaiuation Pansis:
5 Rating Unfrozen found Fish:

0.

One or mora stard oaerhers avaluations, depend-

——

ine uoon Lime, place, and avalifauriity of observers. Those
inyolved weee famiiiar with fresh szafuods, taving 1igtle
P i H The totm

ng oat o ta
:

g =g
5 DaAased onoa S0
Fact Tieh up to 70 feor 2 zompd
) .
=

i
he Hedonic Scaie, wsed in compa
: i

vating cooke:d FHiret

randuire

was oot noted that

i

ETRVEN i e E-1 S A
el 0 LEos
}‘ 'i"—"]t(". -
trewan o
Enesd

8]
acked Tillets were submitied to the pa
Car inoa trizsguliar configurati ¢ isti

%esulls of a patred ve. single senpls tost, fed randomized for
euch trial.are showe on cags 65, This test indicates ability

;
to detect diffarencus.

Seme trials involwad comparisg sanples baked without flavoring
while idertical combinatiens were cooked with butter, pepper
and mild spices.  The latter cooking mzthod increased Hedonic
fatings by shout ore (i1 point.

woaite of varicus ages, was based on
Plies, parwitiing toy ook the
fgrm and dircctions shown on pages 63
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5.06 Evaluation Parnels
LABGRATORY TASTE PANEL
TRIANCLE TEST - TROUT FILig7S
HEDOKID RATINAS
{§ = Fxcelient}
EEHPLE FANELTSY — AVIRAGE
; 155 JAT MT FY
| Log sl Bl Lt
A 2.8 k.o 3.7 3.7
e # B ® M:;'b-B 5
A 3.1 2.5 4.¢ 4.3
M 1.7 2.7 3.0 2.0 2.4
B 7.1 3.8 3.3 4.3 ———
B 2.8 3.6 4.0 3.6 i
L %3, 8 3,0 .G wh, 7 3.8
L 7.8 3.8 4.3 3.3 H“hﬁhﬁ”‘““:::za
3.2
~ ...----“-"""_‘-'-‘—”w
» 1.2 2.7 3.8 .o
K 3.0 %35 nly, 7 5.0 4.1
b 2.8 h,0 L .7 ——
% "N Y
b 2.5 3.0 L. 7 2.5
J 2.2 xhy 7 .3 %37 3.7
£ 2.8 3.5 H .0 [T
i
E 3.5 3.2 3.7 R
§
L 3.0 2.5 b7 3.0 3,8
F 2.3 k.2 4.0 T .
X * - e
F 3-8 b-‘o? 5.f L’.C
_H 3.5 2.8 3.8 5.0 3.5
< individual Fanelist Assigned Higher Pzting to this Sample
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6.06 Evaluation Paneis

and b4 were employed in (his experiment.

€.07 Experimental Results:

A. Observations at Sea:

The three sampling trips undertaken in connection with the

experimental work were aboard a good trawler operated by an
excelient captain. 1t was observed that boat sanitation was
good, there was plenty of ice, and held pens were insulatad.

Time at sea, natura! factors and catch rates provided dis-
tinctly different prehandling conditions before processing
was initiated:

liﬁhliiﬁ. 2nd Trip 3rd Tr[g

tength of Trip, Davs 2.5 1.0 5.0
Av. Ambient Temp., °F 63 50 42

Av. Sea Temp., °F bt TS hh

Fish Quant./Tow Small Large Medium
Hrs. before lcing 1.5 k.o 7.0
Hrs. before Salt~lcing H k.o 6.3
Hrs., from Time Cauvght 76 3 105

to Processing
Trip 8o. | provided the best preservation conditions befere
receipt in Morehead Tity.
Trip Neo 2 nad heavy catches which couldn't be handled expe~
ditiously, while Trip Ho. 3 encountered rough weather and

difficulty in stowing the catch,

B. Raw Fish Ratings:

Ratings of all fish handied unfrozen in the round, and of raw
fitlets hardled or prepared in coanection with Taste Panel
evaivations were recorded and examined in an effort to find

1

the reactions of faste panels to zooked samnles. This data
failea to establlish o corvelation.

It was canciuded that nost of these observations, applied

to the raw btrout samplas would nol serve to predict consumer
reaction 2s long as the products remained In good to excellent
conditioun,



.07 Experimental Resulis

oracessed and frozen
tervals of 63 ard 73
the foilowing values

Treatment before

Form

samples from Tri
days., When
bacome apparent:

in which

thase

The TBA values appearing on page 69 were determined on

5 Mo, i 2t storage in-
figures are averaged

Part

freering

Iced
Salt~lced

‘eced
Salt-lced
ic=d
Salt-iced

fead

Selt-iced

The Hizsher absorberce

gngat the onset of
wen stgred i rhe

mont gpon the o

GCCES [ ORS,
ted to

ce values
:

£
her sarpizs seams ap

Prout
the TBA tact.

to fair
were 2,195 for the fitjet an
in the other, the values wera 9,773 and

Storeé
Hound
Found

Round
Rouid

HEG
HEG

A& G
Hah

vatues

purshase

condition,

Sampled

from a loca
Sunjectively, H

Fillet 0.132
Fitiet

gdelly F.
Belly ¥,

Fitlet

3

oy O
o <)
(WA S

[ ]
=3
[N o S = & 2

Filiat L3
Beily F. 3.09%

delly F. 0.233
Fillat 0.073
Fillet G.125
Beily V. .12
Bally F. 0,.E3
A4 oto indicare somethirg
appear when *16 ?ia

t of *hr sait-ice treat-
arent,

SOUrce were
ware rafad

5 the ab-

2.457 for the

P,22%.

in aae

a.—«w



£.07 Esxperimencal Fosulrs
T.B8.A. VYALULS ~ GREY TROUY SAMPLES
{Trip No. 3}
STORAGE FORM  PRETREATMENT PORTION ANALYZED  T.B.A. ABSORBANCE
Rrd I-Fz Fiiler 0.157
U G207 ...
Rrd I~Fz Belly Flap . 000
_________________________ U RUORIOIDRINS 1 5- 2 SR
H&G t~Fz Fitlet G.155
_____________________________________ e B2 1BE
Heb I-Fz gelly Flap D.124
________________________________________________________________ G.065 . __.
F 1-fz Fillet G.115
_______________________________________________________________ 0.0h2_____.
F '-Fg Betly Flap .00
_______________________________________________________________ Q.02 ...
Rnd §i-Fz Fitlet G.174
____________________________________________________________________ 8.138 ...
Rnd Si-Fz Beily Flap C.65%
U VOO 5§ S
H&G 5t1-Fz Filjet &, 391
________________________________________________________________ 0.232
HeG 5i-Fz Saily Flap 0,233
__________________________________________________________________ 0.245 ...
F St-Fz Fillet 0. 129
_____________________________________________ SO -0 . o: S
F Si-Fz Belly Flap 0.162
_________________________________________________________________ ¢.200 ...
12. "A New Extraction Methud for Determining 2-Thiobarbituric Acid

Vaiugs of Pork and Beef During Sterage'’, Vernon C. Witte, Gary F.
Krause, Milron £, Bailey, Journal cof Food Science, Vol. 35, pp.

582-58%, 1970.

Absorbance values read in Spectronic 20.

L
I



6.07 Experimental Results

C.

Cocked Fish Ratings:

(1)

Londucted by Laboratory Taste Panel:

The Laboratory Taste Panel was discussed under 5.06 A. €
Evaluations were conducted on samples taken from un-
frozen and frozen storage. As previously explained,
those samples which had been packed and stored in the
round, or headed =nd gutted, were fillated. The illets
s¢ obtained, as well as those initially filleted and
held In storage in this form, were then placed in 3%
salt solution for 15 minutes before cooking. This step
served to make the groups which had been initially pre-
served in ice indistinquishable from those which had
been oreserved In salt-ice.

Graphs appearing on pages 71 to 76 summarize many he-
donic evaiuvations for odor, flavor and texture of

stored samples checked at various intervals, he table
on page 77 interprets these craphs in terms of number

f days for fedoric Ratings of ador, flaver and texture

0 decrease to 2.5, Page 57 defines “Good Accentabiiity”
s being ir the Z.5 to 4.0 hedonfc range. 1t nust he
assumed rhat odor, ¥
portant. CLonsequent
cetermines the shelf

do (M

L

avor, and rexture are equally im-
¥, the ¥irst ocpe to drop to 2.5
i

These results are interpreted as follows:

{a} Tnis work was intended to measure the effect of
conditions al sea upon storage preperties. Ob-
servations at sea showed that Trip | provided the
most favorabls handling conditions, while Trip 2

was the least favorable, In general, results of
the storage tests were related to what cccurred at
sea.

(b) Salt-icing had a definite effect upon the shelf
Vife of unfrozen samples from trips 1 and 3. The
benefits were not demonstrated with the frozen
samples._

(¢} Processed forms, i.e. Round, HeG and Fillet did ot
show consistent differences in storage life. This
indicates that if there is rapid initial chilling
and holding, a good shelf 1ife can be expected from
any processed form.

Perhaps the most noteworthy observation was the panel's
inability to make a distinction between unfrozen and
frozen fillets,
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5.07 Experimental Rasults

(2} tonducted by Consumers:

Successful marketing depends upon praducts which are highiy
acceptanle 1o consumers. iLaboratory taste panels try o

predict suchn reactions, hut the consumer has the last word,
ions shown on

The form and direct ;
ies with sncough i1}

supplied to fam)
meal.

e
3
L]

Sampiles used in this experiment were as Foliows:

ta) Secured during Trip Ne. 1, icad, then 5 cz. Viileis
frozen, thawsd wren 34 davs old,

{b} Securaed durirg Tric No. 1 a
frozer, thawad when 35 days oid.

§ to 12 oz.

i

{d} =Fresh-Unfrozan, av. wt. fillets

The above samples, kept anonymous by geomatric symbols, weve
packed In trays, overwrapped vwith clastic film, and refriger-
ated at 34°F until disctributed to families; “a" or "B" being
compared with erther ¢! or d'". Most of the samples were
prepared and cookaed within 24 hours.

Resultis appearing on page 79 show that reactions to each of
the four groups were rather similar, the createst 4ifference
baing between "a"' and "b'. However, the frozen sampizs appear

to have been received as well as "o and 4%, Size of the
i

fillets, as indiceted by '¢" and Ud" did not appear to exer:
much effaect on the results.

#  Purchased from retal} cutlet. Estimate fish about 3 days old.
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QUESSING FACILITIES:

The North Carolina seafood Tndustry consisis of many indeperdent
operators, mestly limiting activitiss to basic forms of processing.
It seems that most companies can best he helped by discussing

requirements [n terms of components ilkely tc he needed. The
+

handier of scafoods maey assess his present Pacilities and find that
he has much of what is required to conduct primary processing steps,
i.e., scaling, dressing fin¥ish, and heading shrimp. The building

of an zdditional facility caﬁuh.c of complvirg with Sections

5.01 and 5.02, ("Good Manufacturing Prantices: and “'Guidelines
for Seafood Handling and Processing Plants!) may then follow
moduiar concepts, invelving shapes and sizes capable of achieving
desired output, permitting additions for future needs, while
minimizing initial investment.

7.01 Products Toc Be Produced:

A, Superchill Pack:

Round, dressed, or filleted fish can be superchilled and

packud in strong corrugated paper cartons equipped with

a waterproof pliofilm bao liner into which a porous

material has heen insertsd. The sealed cartons, tightly

stacked, and kept in a 287 F atmosphare while In transit,

can be deliversed to customers without empioying fce, will

have Tonger sheif tife than ice-packed finfish, and deliv-

ary can be accompiished with greater payload, Tnis meihod
wzed effectively in delivering unfrozen poultry to retall

outiets.

Yinfish and shrimp, indiviguaily frozen by arranging or
snreading  on metal travs, covered with waxed paper, or
ssed tnrough blast freezer by convevar, are then ravidly
dipped in, or sprayed with cold water fo make an ice glaze
These QF procucts can then be packad In piiofilm bags,

"
0

the bags sealed and placsd in master carvtons for {roze
stovage.  Time of exposure to the biast freezer should

be kept a8t a minimum because of dehvdration, or oxidative
reactions,

3
i)

€. Bulk Packs: {shown on page 3
Typieal corrugated cartons invelved in this packing method
measure 28 x12Y%xT for the 25 pound size, 22"'x16"x11Y for

the 50 pound size, a 51615 for tne 160 pound size.

The 25 pound ”b:ddy box" T¢ iliustrated on the next

page, The sides of this box have many openings to permit

frea entry of cold air. A pliofilm bag, asbout I mils

thick, is used as a liper, Round or dressed Yish is placed
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7.01  Products To Be Produced

ir rhe bag after which the rop is Teldedt and held Io posi-
tion by the closed carton. 15 is lmportant it use pliofiim
of sufficien: g moﬁg*v?ﬂ cLnoang an

of oxygen. The success of this wethed giso gerp
Lo well the bag i folded for conslels sea

in ar adherant glaze Lofore packing shoula ke C"%*dH(O{

D, Unit Packs: {shown oo pooe BIJ

A method emglipyed in the Seafoed Laboratory invelves aipe
ging the product in gelatine glazing solution, draining,

thern placing on shzets of PYDC Fiim in lsardine’ or othey

convenient arrangement. The fitm s folded over the
product with edges overliapoing, held tugether by fis eleg-
trostatic properties. The units are then packed in 5 pound

(i1-17254-1/Wx2-3/47) or 10 pound {(12~1/2008-1/4 %2~ {727}
woxas wnich help mold the packeges into uniform shapes.
Upon leaving the blast freezer the boxes are placed In
corrugat2t paper raster cazrtons for holding in frozen stor-
aue, Re unlt pack wethed cnables convenient removal of
desired amourts fron the Loxes, tﬁe FURC Fiim then readily
separating from the frozen product.

o

E. Layer Packs: (shown on zuge 83)

Boxes employed in layer packing must be strong ehough to
resist sagging when loaded, must hold desired weichts while
limiting thickness to what can be frozen readily, and must
have dimensions which fit the master carton.

Round, dressed or filleted fish car be packed in these
boxes in lavers separated by pliofilm, parchment, or

waxed paper. The problem is te achieve easy separation.

A really satisfactory Tayer pack would enable easy removal
of compgnents, would be less expensive than producing

tQF procucts while providing the Important advantage of
better shelf Tife,

F. Blocks: [shown of page 8b}
13

Mitler, et at,. “described the use of wooden Frame molds
of various sizes in which large sheets of plastic film
were placed pefore filling with round, dressed or filleted
finfish. The plastic was then folded over the contents to
effectivaly seal after which pressing Inte shape and
freezing was accompiished by means of a plate freezer. A
variety of products were frozen into biocks of less than
2'' thickness, were packed in master cartons, were shown

13. Miller, p. hé.
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Froducts To Re Feoduces

= §inrage reoms, and had
Theeos DI0CKS were &in0 Luefivshian
s b

Toving a roasornabiy
ie laid =

re Lhen arrapgzd and the plas-
C . te which are ther pressed
o no~ft.01 »:th t%ﬂ lid. fhe box can then

t shelwves butied against
ad Frozen In oa bie

——r

-

L I

ethod which can be underiakab
ing a wayv £o astiractively

‘h can he thaved oazily by

astor, znd also capaiie of

anid Xy gen barrférs Fﬁr
syt Ay L0 oac% dressed

1y, slad and deveinsd sheimp,

Amoimoortsnl sdvoatasz bhec fray packs have over souchas
fs ease al Fillj corhinations emploved
1

packing red neats are nut mecassarily
st Ta or shailfizh. so the rzcommendations
of the suppifer must be ceonsidered,

H

Eoush packed products pust be laid on flaw metal surfaces
and contents carefully arvanged bofore fraezing. T

naLKs wiilh su £ should aiso be arianzed
on levei m or other custome

may reguir

@m



7-0Z2 Plant Components:

ined the product forms, then the plan to produce
A stary with (31 arenacing a 7low Jdiagram ouilining

Having exam
trer shoutl
the oporetl

i

S0 £yl

on from unioading to shipment, and :é} entimating

£, space. Copaniiv.eosts Yabor raoulrasents.

[ PR

P
i

ot

A, Flow Pattern:

cate prfmafy and

Flow uiagrams on the next Lwe c
nfish sind shrimp,

secondary handliirg end processirg of
accomii ishad in fwo feparate bufidings :
se conducted in many existine handling facilitjes

ire more caraful handlipg, con-
ducted In a better snvirgnment,

Tha p:imary

x._-.,ur'l..(‘r: ¥OoO¢eER 4

Raw Material Handling Buildine or fves: (page 87)

GOrey ahouid
where the
orozivify,
durina these si:
finfi&h or shre

inttizl orocessing siops

, Bon onty becavse of

svels are harder fo control
haading and quftiﬁr G
which release

5 e
numbe s of Lact vy thare mest be separ
from activities inv ration of sezioonds Tor
iced shipments ontrsliing D erial loods

2tari

bpc0ww5 LT mDre
secondary stanes

Procresing duibding o Ares: i{page &8

(1) Finfish:
i K - E - . » . L] > ~ x
lay Trimming, Cleaning, Filleting, 3taaking:

These steps must be designed to 2liminate defects,
off-colar body paris, and extrareous materials not
acceptable ir an =d4ibie oroducry. Freducts must be
cut corractly and uniformiy,

(b} Washing:

Washing,by passina through water, o by using strong
sprays, should be zocomplished raplidly to mininize
charging molsiure content, vemoviag flavors, and
eaching out nufriants.

0 ..

ray, is a
he prgdu"t for

cric-step 4ip or sp
i ;
(4

o} ;?eparang
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7.C2 Plant Components
A.

Pattern

RAW MATERIAL HANDLING BUILDING GR AREA
rRoat or ruck

!

*

Unloading

Fiow

i Shrimn

!

Removing lce
from Finfizh
&

wWashing

i
b

weigj:ng

Boxing or

73]
L

(.3 _
ice Storage
I F

PRV 7

RHolding Room 4" F

V

ing Dldg
oF

ra

£
Scaling
Haading
Guriing
Roumgd Fisn
for Freezing
3
W“ [ ¥} 1o 1
Washing
. Dutigading ]
] l To ~
Fregh Seafoods Pracessing Bidg. /
bee Facked Boxes or Area
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Plant Components
A, Flow Paviern
PROCESSING BUILDING QR AREA

From Raw Material Handline Building

I " o -
S oereg

ke

Shrimp
Finfisn

&

Peeling and -
]

Daveinina rliming and
2N H

Lleaning
. &/or
F@.,m"...w.j Fitleting

| i

Guick wWash Guick Wash
t
E... ._ {

Ty AT ]
Ty e am——r
e e

1 oy Ty 1) Yl : Blooks Pouche
Suparchiti i [nr EOREY Qn»F -y or dlecks Pouches
20 F Racks  Fagks Pacis & Trays
:

paa ]
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7.02 Plant Conponents
Y Produzt Forme

Thsee ore dizcussed in

food
the ficw pattern <ng 3

. ard apoaar in

- machine: cap B introdused to improvs
thae «fficiency of operations placing reliaznce on
hand laber.  Bowever, T previous exneriencs with
processing is lacking, the hasis for relving upon
menual operations s that investment s minimized

amf mistabkas  avoided. Mechanization can than he
o carctully as part of feture Improvemants
S by sarnings,

e
[ ]
b
h

Pl
P ]

{3) pPeeling ard Beveining:
should he corsidered

in this instarce 71
cation for %and operstions.

o ting and deveining enu
extand plant canaL:kit
difficule to find justpis

p—
R

7.0, and appear in

E. Carponent Farts:

The foliawing 1ists zhow some basic unmit

e, space require-
ments, capacities, and zosts which may he involved

UNTT SPACE ROD.. CAPACITY €os

Candsaw, Heading 3ok 3¢ PO Ybu/fhr S 400
Gradar, Shrimp 3" w12 650 ibs/kr 350
Packaging, Seal & Shrisk 30 x & 00 1bs/hr 1,200

‘
¥

Packaging, e Top Seatler P ox 2 126 Yhs/hr 75

al

Packaging, Teble Tup Wrapper 20 x 3 280 lbs/hr 120

Refrigevation, lce Machine [RRVALSS R VS SvRY S b tors/day 14040
and Flake leg Storage,pn. 9t PTROE cu.fel}
Lefr%.5*d .on, o d Storage IR RS EG L P IR I 680 LOAC~ i1,000
3 b - . -
{28 3& Y.pe2 {3735 cu.fe.] {Storage)

Refrigeraiion, §last Freezer VA LA Ty AT AR 5,000 ibs/ 25 200
LT3 to h0T FY 03 Liazb el ft.) dav



7.02 Plant Components

UNIT SPALE ROD. CAPALETY cast

Re .Eg rat 3 Frocen Storage 21230 g In A 150,000 ibs 12,000
(- 59 o FY, p. 94 {(A832 cn.Tr.) {Storage)
Scaler, Electric, Hand PYox b 300 lhu/hr 285
Scaler, Eiectric, Simor 3' x 10 5,000 Ibs/hr 10,000
Scale, Platform 3t x 3! 506 1bs 450
max. capacity
Scale, Spring 37 o= 3! 130 Ibs HD
max. capaciiy
Tabla, Culting, Stainless,p. 956 b' x 14° 550 ihs/hr 1,300
Table, Cutting YWoona, p. 87 htow 160 500 The /by 1En
{(Ruilt
Local v}
Table, Packrng, Statrioos &' B eRl Tha/hr Le0
Table, Paciing, Wood yoopg 8¢ 850 lbg/fhr 75
Tabie, Shrimp Headirg, bt ov Fh GO0 thsibr i 200
Staintess
fable, Zbr Heading,
Vinad Bl 6! 500 1bs/hr 300
Table, Sorting w/ conveyors Leowx 200 5,060 te 10,000 +1,000{used}
Ths/hr +5,00C {new)
Tunnel, flazing, Stainless 30 ox 100 +1,000 Ibs/hy 3,500
Tupnel, Washing, Stainless 3t ox @ +1,000 lbs/he 2,500
Unloader, Holsting Bucket it ox § 5,000 ibs/hr 500
fauile
tocally)
Unloader, Y-Beam £ 2 x B §.00C Tbs/hr Z,200
Movable Meoist (Built
tocativi
Unipader, Duck Conveyar 2w 200 5000 You/he 300
Untosdar, Fish Pumn L' x & 8,000 te 10,000 2,500

Ibs/hr w/8" hose (Built
jocalliy)
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7.07 Plant Components

B. Refrigeration

lce Mechine
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7.02 Plant Components

B. Refrigeration - Blast Freezer

FRED2 NG
S,
CAPARCTTY

5000 1bs /day

Pl b e Y i Aol ¥ AR o TR e

7~ 6C" x 8% Door
Lz ]

Rafrigeration Cguipment - 2 -015 T Unéts
{-30° to -&OF)
inzulation B vrethans, 10 - 00118

Finich -~ galvanized steel

JE——
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7.02 Plant {omponent

rorege

<
B

Frozer

. G4, T
I 1xg .
4 e ! = y

PR LG

B |

1
'

Do

g primn s

B0 WS4 l Jour

s

SRS frocturai

Stfasi

e

O [

f

L
TR A

=
&=

j—

o

Height

TN

Sgiidsp

-

s Pkl Ve sl AL 1 B AT, AR 3, T+ 1Lk e YT £ i 41 = st e =5

@

&

60 5

g
«,

S

o

Lt Ly B BT

tao -k

S
W

=

-

intarning

PN




T
[t

Fracessing Fasi

7.37 Comporents

Titles

LFE WITH BACKSPIASH - KOUH, K.

FRIMMING TAR

B

t% gauege,

x 81 with 19 Backsplash,

steel

finier stainless

28

kS

5534. 40

fost -
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Plant
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omponents

It chould be noted that weoden iables must be tightly sade and
completely sealed with vainish or ether non-toxic coafing.
Since wond is nol usualily recommended 18 s important o

have the approval of fhe regulatory agensies if it is usaed.

Coleviating amvosunt cooms wi 1 held is based on
assuming 273 of cub poabie space. ke foliowing

{ 5
carton voiumes holp holding capacity:

25 Yo, Freezer carton = 1.2 cubic fest
50 b, freezer corton = 2.3 cubic feat
G0 1h, {reezer carron = 3.6 cubic fee:x
1006 1o, wooder hox = 4.1 cubic feet

-
o
o

o
[

. .. ' P .
Manpawer requirenents far some unit operations faciude:

(e} Lpland 03 ~ Haist and bucket requires & me
while the i-Beam unloadar raguires #.  The deck con-
seyor siiminatss ong man.,  og Tish pump reguires

L oman,
(b} Washing and Renoving ice ~ Xeeping this tank and con-
vayor combinatinn in operation requires 1 man.

{c) Sarrirg - Peopie required decends uron zize and var=

vary of species. but 0 to 20 paople are uvsuaily involved
in aparating a 200 soriing belt,

{d)} Weighing - & platfarm scale can be operated by ! man,
but a snring scale may require 2 men because of additional

‘ft'l"’h'h

{e} Scating - A jarge machine carn be operated by one man.
(7} Heading - A bandsaw speeds wp subsequent dressing
aparations Triis enviosment can be operated by one
man.
aciking - flaning dressed fish, fillets and steaks

n ocontainers reauires about hailf ss many people.
as veguired Tor cutting.

(2) Cutting:
if the plant is hased wostly on hand tabor, then estimates

of Yabor reguirements must starb with curters reguived,
then fiaguring pumbar of perscns needed to keep the

process in motion. i is estimated that experienced
sutters can Fillet 60 ., B0 ibs., and 120 lbs. of
; A0 er.,

crocuce BAE oz, B

v. Simitiar flgures
appily o LA3 oz : .oand (0412 oz, who
Flounder.




7.GZ  Flant Corponents

Fan trout(200 to 250 count) can be headed and gutted by
an experienced cutter 2t a rate of 80 pounds of round
tront per nour. Mechanical renoval of haads may

deuhle this rave. 16 is sstimated that

F
trout (100 count) can be handled af a rats
sounids ;

.

ne
nour [T heads aro mechanically remored,

W0 pound: per

ronour, whilte this figure may ex

Yoo

‘
eowd i

E R

roaf, and tabor § 28,800 § 12,500
reatation - {inciuding laber)
Polyurethane Foam SL0e/bd. 1. 360 3,360
Biaown insuigtion RzNeftd. e,
Air Conditioning - (including tabor) £,300 6,000
VAlleoi b unit with two sere of

cverticad ducts.

ceoling unit ~ 7-1/2 ton{90,000 BTH)
Framing - for wzils and part%tions
Top ang Bottom Flates {#2 Fine} 27 167
Fracut S,Ld. 52 180
Rafters {2"xf'"" - #2 Pine) 281

PR
]

*bywood = 378" thick {£-D Grade) 506 gz5

Giue-in-Place Paneling B4G¢/sq. Fr. 1,900 1,900
7 Doore (367 x 807Y 9$12.2E5 each &6 L)
Bathrocm Fixtures and Sinks 1,500 1,500
Wiring (200 amp - 3 phase panel) b, 500 1.500

Including - motor civcuit w/conouit
2 £3¢/Vinear foot

Lighting Circults w/conduit

A H L I

2 40/ itnear foot



7.03 Prototype Plant

AFPROX . COST,

1975 PRICES

BUILDING & ACCESSGRIES BLOCK BUILDING

Paint - Extecrior @38.25/2allon

w/150 su. ft, coverage 5 200
Labor - 1-31/7 fimes mgierial cosis R.e57

Estimated Lot

: & 49.5483

B. Special Building Reguirements:

s
i
et
oo

sitding Site:

PREFAB BUTLDING

Suttable ijond with good water supply, above flood level,
well drained, away from neiorbors who wmight contribute
potiution via air or water, odors, insects, and rodents.
Th a

city sewars,

(73

{72) Fourdation:

Construction should be adequate for prese

loads, and olanmed in advance for addit

V3] FTioors
d Le wmooth, neon-skid, and
heavy (oads, sloped /8" ner
ratzaically lTocats d drains
Filoors in low tamperzture rocms

and d?gtl%ct srobiem.

virlls shauld be surtacoed with
and complevely washable., The curbing
pront
1

insulating vhe processing areas.

(53 Ooars and Windows:

, .
VRGOl

and well-zeslad to the wailz. One

myst be gdeguate for effluent handlirg, or
£

and Tuturs
to building.

rezistant Lo
foat Tor easy
minimun of 4Y

are a separate

pateriail, smooth
_AHG.,:U e water-
bnuld cansider

heough - sha be minimum
SHRE Crenn fiv chase Tans,
b -eened and tighily seaied into the

hould

L Or

gasy washing.

and dressing rooms should be G!Ed, setf-

campletaly Till openings
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7.03 Protolvps P

poy

L

Refrigeration:

Packaging:

H

i

3
1S

-~
LN

Tlipg two separate lines far 3 phase plus
ctrouin, the latior for light

ors should be balanced on iua
for nptinum eccpovy, Electr:

be overhead, above the cetling, tha ¢

it and the single phase d
tad to strategic Yocaiiens in thip wall cowduiz. Lighting
5 id be vapor proaf and provided with

hatén

ricg material,

here must be adeuvats polahle water supply, cerviftied by

B
sroper authorities, fople hot watar is pesded, and there
snivary drinking fountains. Discharge of
ants should be into stems with
ﬂ&3aratﬂ from and without

one wash besin

cross-connactions,  Tneve
for each twnﬂty~ftv“ employees uﬂd one stool for each
fifeezn persons of each sex. Toilet rooms should

have outside venciltacion.

Special Informalion Sources:

ns §i
£iGh I.Ul"pdﬂy

Mr. Roger Coj
!" ra
rth Carcline

Coastal Raft

T
]
Greenvilie, N

g€
o

¥r. Bob Heidenreich
Packaging Producis Corporatien
Reckland, Maine
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Lomger

iny Sem

al Deve

apita consumption
arme. A3 the foo
st fish and sheil-
3 1940 1o 1957,

L —= Y

veraging 16,6 pounds ing in 1968, a
definite upward trend . Eo iustrated by Chart
. During the veried 6% th ' average per capita

usption was 1.7 counds - an incrense over the 1S60-1967

fod of 1.1 pounds, or 10,0 pergent.

The peak per capite conzumition in 1977 of 17.6 pounds is
provatly in part a resuli of the sharp incrasse in prices

of meats and poulrry and the consumer's attempt

d 1
tower-priced sources of nrotein,  Higher meat and poultry
arices ir 197% resulited in a3 drop in ner capita consumption
of all oea beef, wenl, nark, chicken, znd turkeyi ro 226
poLUNGs, & ; of & percent from the 1372 lavel.

Rising cemand for edible fisnery products has baen increas-
Ingly mar by imgorted product | perhaps |

insut¥icient proocesiise

i)

IS W
AT ova

atively stgbie comrercial
5, rising imports miont he

cial

irar

e
L

comerciat Fis
Unlversivy Raglion

Y, prezented at ot
thae East Care:

[
: i a
Iorment Institute, by Ny, B, fastey.

'f's
i

-

L

16737, Currant Figheries Statistics
Marine Fisheries Service.

31 Marine Fisheries Service, p. 55

-
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Assume Turther that the lype of processing iz the foliow
ing {with the vespective vields):

Flounder - 58 percent {fitlet)
Frours® - 51 percent {fs}?_-)
Croaker - 52 percent (HERD

ot ly affect costs and revenues. Tor ox-
2r thess yvields, the lower the purchasss of
cessary £ achieve o given outout, hence the
5. One rasuly of ghe proisct has heen an im-
provement In our knowladge of what these are, a8t icast for
trout,

o

in the table of nnt
semesd bto ronsist of
These can he set in

e Yigurss, the outgut min g as-
it frazen and 36 peccent {rsan.
properiion for generating net revenue.

An additional important figure entering the p”O)ecLionq E
Tabor productiveness relatod to various specias and product
forms. Those shown below wers ussd To compule net revenue:
nowever, the project {indings acain suagsst that an update
Is needed.

Labor Productivities Used ro Compute
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rocessing Feasinility

an additiepal item 23 ar annual coast - the
tnvestment (not neces:zarily the mortgage interest.. Yhe
reason for this charge is that once the ¢ T is invested,
g Toregoing of some interest raturs o0 those Funds,

there is
henco it resresenis an eddirional eost. Tetal atl these For
vearly costs,

Operafiwq expenses should be prajected alzo. Lator cualge s
utilities, sales faes, raw material costs, and foregone in-
terest cha'geq o worklnﬂ rap‘ka? are exampl&~= of the major
annual charges. | passible, these should be computed on

or converted to an hourly or daily basis.

By computing costs on an hourly basis. Dne can ascertain
the effects of wvarving daya of plent operation on netl revente,
b is fpossible to predict the exact length of the harvest-
ing season for a given specie, 50 if b5 even mora important
o galﬁ some undersianding of the impast of varying days of
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7.04 Processing Feasibility

To summarize, these types of computations are valuable
management aids., |f one is considering investing in fin-
fish processing, he should learn all 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 computations.
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Frey 1ists two basic concepts of markeling as Tollows:

“Marketing is an organizad system of business activitiaes that makes
possible the flow of goods through productive stages to ultimarte
consumption'

ard

“Marketing strives to match production and consumption by represent-
ine the oroducer to the consumer, and the consumer to the producer'™,

These concepts vake 1t apparant that ruch more than buying and
selling iz invelved in markeling, An imporeart factor determinimn
price and consumer acceptance (s Y"gualitv', ihe measuring and pre
ervation of which reauires technology. Similarly, correcy filow o
goods through manufacturing, storage and subsequent handiing fail
within the purview of the prosen! study.
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b oreprascniing the produe
must be judgements o i

ba helped by awarcness

and vice versa, there
Such judgenents can
wreing in sea-
consumsption,  The Fipdings of
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What are consumer nveferencest

G. Do product forms InTlusnce acceptabiiity?

B, Will healith perefity sell seafoode?

f. Can economies be exsloited?

d.o0 1z eniovment Being overioskod?
i e Bt = . -

K. £z rostaigia belp builc markers?

"Marketing Handbook', Albert Wesley Frey, editor, The Ronald Press
Lo., New York, 1265, Section 1-2,



(2

Q;ia“t\f
bf mus goeepted ac the grewnd role of procassing tha!l
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sughoeut subsequent
in orime frash copdition. Anyihing

;
ctable 1 a sxmbi market s Fo exist.

;
cua=i*v 2
steps st he ke
tess {5 not acce

i1he oshore arc Thy

Suppiy:

This publication presents statictical summaries to assist
in determining a product mix likely to be avaiisble to
plants at various seasons. There are aaps in supply which
can be reduced by froren storace, Alrernate sourcaes must
also e considered 3s dictatad by transporiation costs

and ex-vesse] prices in other localities. FEffert in de-
veloping markets for loss used species will help the supnly
situacion, e.y. try 1o develop market for bluefish,

"Frozenh

Lvidence v-pcrfcd in hia pubiicatin supporys chservas
tions made {7 a [Carteret (ounty) wTid\ that consumers

cannot distinguish Seiwecn fresh end frozen finfish. These
findings do r conflict with other stugies
which ndicate naes yasd ny freezing., 1t simpiy means
that 1f prisce o aafouds are courrectly nandied, pro-
tected Trom delwdrs: and aoxldation, and {rozen under
reasonably ood conditions, tne reduction in quaiity, l.e.
textural changes, i3 not detecied by most consumers.

fnspection:

¥oluntary Federal inspection seems a long range rather than
immediate possibility for most companies. Plants must
first achieve compistce compliance with the recommended pro-
cessing guidelines. Certifications placed on inspected
producis uncoubtediy balp sell producis.

a

AUE omossibilities ceonnot b2 covered here, but two fmportant
considerations become evident. first, the unigque nature of
the North Laroling fie in its varicty of delicicus
species, sk prometea simply equated with what
comes Fr OFd Secand, since retailing znd
instituriy interchengeshiy on fress
e weli-documented suppert
sre equally aood,
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cpentes, to seiling

s onnumented e deta ,
& 4 o ;

uﬁupa &l &“'upa . Lalling regquires ow-

and knowledys of geographic ﬁi!‘LTGW:P: in oroduct

ceeprabitivy.

G, Forms:
Thiz pubiicstion, in reperting storage charactaristins of
whole besded and gui ted, and Tilleted grey trout, groduced
evidemve that it 1s feazible 1o freere ‘n rhe round. Al-
ternate methads of packaging were sihown 10 held promise of
meeting speciiic reguirements of customers. [|f conzider-
ation i3 given 1o such approaches thare should be increased
customer intarast in Tocal producis, designed io meet their

i

Nationg] Marina Fisherie:s Sarvice has provided much of the
basic information suppoarring e use of seafoods in main-
ng Realth, in gurzatrif fow-cholaesterol and reducing

rain .
diets, mple breshures, relating rhese Tacts to North
Caroling spocies witl welp helild war

b. Ecenomies
b1 these davs of high-»riced animal proteins many seafoods
otfer tremendous savings which should be explained in pro-
moting seafoods.  (See Tebles on pages 107, 106}

+

Enjoymant:

[

There is no doubt that Noroh Carolinians like szafoods

served iR omost rastaurants, bubt variety in preparing sea-
Ffoods is vsualtly lacking. The fn%fitut#“nae sales can in-
crease if ove var%ety ia introduced, hased on employing
underutilized species.

K. HNostalgia:

ke Horth Zarelirz fTishertes have a “captive audience’’ who

220 'fieh gs a bousehold fenu ifem, fttitudes of Consumers in Cuyahoga
and Summit Counties, Ohio',Poter Sanchez and tLeonard J. Konopa,
institute for Zist Century Business, Kent State University, 1974,

2h, "Survev of Selecred Retalil Food Stores Hapdling Fish in Cuvahoga and
Summi € Counties, Thio't, Leonard J. Kormopa, Instlfute Foy Zist Len-
tury Business, Kent State Unfversity, 1973,
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bounty of igh The chaltange tring thig
Tireshreaueght™ flavor to any part of "‘afe‘ so that be-
twEen visifs can anjay sometring of equal cuality at

hexma |
B.02 Comments:
in the course of the fleld studies invelved In this project

.
=

an E“pF“SinC number of pow or G sperations was
ra2 is av:.dence of 1 i y ang activity needed

neoted.  Thea
to mare these processing endezvor s5tul, thereby zon-
Lyibuting o the orasnerity of Coastal Carc1ira

that they form
Sne way oF

witf chh havse

f
“Dﬁkhrne A amatl coartel comnuni?
3

e '”‘& SSUR e

BFOCeSE T g
= Lo exanine
hove siep-wise

The array of improwe
chors facitities proy ;
te on tha meve'  ludictous rarher than headlong Jevelops
avoid?nw cver~financing, staying withir “nown operating and
Reting patterns as g means of remaining solvent, while
moving in a well-planped way towards saiution of the problems
of expanding the product lines and finding new customers seewms
to be what is naeded,

B.03 MN.E.&. Markering Program:

25 , - ] L. -
Mr. Alvah Ward provided the following information:

HThe state of Horth Carolina has an ongeing Seafood Marketing
Systems Devalopment Program, assigned to the Division of
Economic Development, Uepar:mant of Natural arnd Economic Re-
sources. The Marketing staff, consisting of Fay McCotter
Lewis (Seafood Consumer Speciaslist) and A. Paul Allsbrook
{Seafoud Marketing Specialist), has assigned responsibilities
for programs designed to @id and sssist merth Carolinz's sea-

25. Memorandun datad Jl..“"r 23, 1875
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food irdustry in astablishing rew mariet oullets For thoeit
prody ! in in
od at

ERES Reshurce:

Lo Seetlon 3,071 Copmercial Londings:

L Pnavoidably miscses off-the

2 legTur Cong:t feated by landings at
ports Carolina,

3. Fusl Shortags: Logistics of crucking vs. having boat
return long distances to hore porte.  Also, how this
choice relates fo preservation of tne catch.

8. Section 3.07 Sport Fish Landings:

t.o N €. Landingst More 3ccqraL are needed to

e

pdoe extent that processing pl ftould plan upon
custom h11d3=‘g those species landed by sportsmen an
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9.0 FUTURE RESEARCH

L ol General Principies

a5 mzans of improviag acceptabiiity should be investigated,

B, Bisulfite used on Shrimn: The correct apglication of this
chemical and limits of residual suifur dioxide needs
ciarification,

.03 Papid Cooling of CLargi:

A. Transpertation and Storage of
of the cost, supply, evailabi
fort boats and shore irstoll

ce: A realistic eppraisal
ity as tbeﬂﬁ factors ef-
{5 needed

B, Stowinu ard icing Catch: Hethods of fmmediately and
econromically puttirg cotch below deck and correctiy feing
is a parsmount problem ¢n rrawlers.

f. Long Haul Boats: Some way must pe devised to rapidly cool
the fiesh when caught.

4.04 Hold jnzuiation:

A. Suitable smooth skin materials to cover sprayed-on insuia-
tion are needed.

.65 MHechanical Refrigeration:

A, Mechanical Refrigeration: Feasibility study dealing with
several refrigeration aptions aboard irawlers 18 necded,

5.0 Shore Handlipg ang Protass no:

5.03 Seafood Quality:

& Tasting for Frechacss: “nblecrive tests oiten seen gnre-
Tiable., Should o racorders o other indicztions
of conbing conditions critevia? What other donkside
tests are avaituble? witd cooking tesis be applied?
Wihot chemical Indices v established as applving o
Herth fDarclina speoiss

5.04 Freezing Fauipment.

iy

Wall srepaved statewant
cphtions.

eudisnent and building copstruction

i

5.05% zhaw.nc

Thawing: Alternate approaches most useful in terms of Narth
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Tivawing
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Glgree:

Carading packaging

Glazes. Various combinatinns for single stzn appilication of
highly protective edibie coalings.

PFQHC"G‘Iﬂ“

Produciz e be Froduged:

[}

.

Casy Senaration:  Additioral work
senarating Lightly pachked sesfoods as
of costly {0F matheods.
Tast Analysis: Alternatle sacking aethods assessed in
terms of coests, stabilooy of product and cobsumer accapiac

Bility.

Biu:ya' What can he daore to increass acceptance of frozen
wholte fish, put up in blocks, a5 method of delivering
”Frﬁsh- aught” flavor to szafnod markets,

institutional Requiremsnis: fefine speci‘%c needs of
resteurants, hossiials, schools, prisons, wilitary and
thic marhat.

meacires to he takasn 9 enter

ani {omponents:

¢ ¢cost, depreciation,
her data needod to
operation.

tconomic Considera
anitial overhsad, m
accurately predict prof

o oo
o
-~

Construction Matar! M i ity costs of alternats
mater lals irncluding such orobiems as bow wall plaster
coatings work when apulied o urathane inruiatinw. Low
coLY methods achieving senitzry surfaces are needed,

[

Time Studiesn: More s;ecff[c inforwation concerning labor
neads and economics of placing manpower with mechariza-
tion i reguired D“%;re grﬂditf nrocessing efficiency can
be aitainad,

P

|J"

tien: Realess i; nmst assessments of control measures
to comply with regaiati

Marketings

vzizing North farolinag Seatocds: What support does
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6.8 Marketing

the Industiy resd t= market its coastal catch?

Frozen North Carelina Seafoods:  Steps to be taken to de-
valop and promote Frozen products whnich are in fact equal
to fresh,

tfy nrd
ang Lo
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FO.OU WORKSHOP PROCEERINGS:

e e e s ANNJBRLENG Co

FHBUSTRY WORKSHOF MEETING

Tues., July 29 & Weds., July 30, 1375

SEAFOCD PROCESSING AND MARKETING I NORTH CAROLINA

Chairman -~ Dr. Heil B. Webb

You are invited to Egrtici ate in an important WORKSHOP, July 29, Audi-
torium, Carteret Technical Institute, Morehead City, N, C,

Yo are invited because you are a pricessar, or considering going into
processing, or supplying goods, aguinment and services to processors, or
interested in buying, distributing and selling processed seafocds. This
mesting provides an opportunity to exchange ideaz all day Tuesday and the
following day !{ vou come the the Seafood Larnoratory Open House.

TUESDAY

00 b 930 OAM RESIGTRATION Vool Audttorium

G:30 to 1000 aM TRETT NG TeE GLT O Neil Webd
PROCEYS P RG

10:G3 to 10030 AV "'PINPDINTING PRORLEMYD Ted Miiler

10:30 o T0:h5 AM Caifee Rreak

08 £ 11018 AM CUTROUT STORAGE HALS FROBLEMS Ted Mille

T103S 5o Y045 AM BFIGURING 1 FiNI{aH PRODFSSIUD dim Easniey, Jdr.
PAYE®

12:00 te 1:30 Py Luncrr - Plek Your dwnt Restaurant

]
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b5 PM O UMAKING BEST USE OF VHE RESDURCEY Ed Mclay
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B 'PACKAGING CAN BE SIMPLEY

o

ah Heldenreicth

2yl ot 2016 B NOEVTING THE FROGUCT TOOTHE COH- Melton Evans
SUmMER!
I0bh e TR0 FM Lofiee froak

4300 BA O UTHE PRODBUST MUST FIT THE MARKETY Frank Thomas

00 e 4-BE PH PDEA EXCHANGE Frank Thomas

Sl

Rl

Lo T W
—+

o

(Pane] ~ Rov Martin, Alvah Ward
Seipper Crow, and Jim Lasley)

o
(9

to H:00 FM WRAP-UP neil Webb
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HETL 2, WESB
dsnociante Professar
Gepartment of Food Science

. L. State Universirty
Paleigh, M. C. 27607

F.0, = Animal Science, West ¥i-ginia Univers?&y; ¥.5. - Meat Sclence,
University of Hlinois; PhD - Meat Science, University of Missouri.
Fields of research interest include biochemiztry and texiure of pro-
tein toons, comuinuted meat and seafocd products, microbioloaical
probiems associated with plant and nroduct sanitation. In charge of
the Applied Research program of the Seafeod Laborat ary agroup.

GETTING THE MOST OUT OF PROCESSING

Tha pregram o e presented today is the culmination of a research project
on fish processing recommended by the Commercial Fisheries Committee of
the N. L. Marine Science Council sgproximately four years ago. The ob-
Jectives of this research projeci were to evaluste methods, define prob-
tems, and develep improved technigues for the handling, processing and
marketing of finfish. This research has besn jointly sponsored by the
Coastal Plains Center for Marine Development Services. (oastal Plains
Regional Commission, National Fisheries Institute, U.N.T. Sea arant Zro-
gram, N. L. Agricultural Experiment Station, and Horth Cfarolina Agricul-
tural Extension Servize,

Within @ broed scope, marketing (s defined as 2 functinn of every step
From barvesting through consumption. Probably the most inporvant factor
in marketing activities is the delivery of a consistent product to the
58 systems are deveioped and monitored which will glive

N

Uirle
Fishery produnts which are of consivtontly high quality we cannot develeop
tiong markets.  fven with inconsistent supplies, 3 consig-

feny guatity will Fuitd a srrong repuiation in the warketplace.

in the handling and processicg of Flonery productis the nroblams nre pume
erots, the saiutions Tew. #.3, when adeyuate technological and cperavion-

»

a3l sclutions are develioped, economics may prohibin inpiementation.  $in
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0.0 WORKZHGE PROCTEDINGS

zhile roon 1d equipment,  Produchs must be protected From oxidation
and moigture dose.  Giazes sutfable packeying wetheds zre emploved
A oparl of the protective sysien.

Tha rapers desaribes wvarious metheds of packas
piacessing facilities and components described In Section 7.9 Tach-
noieglca! considerations invoivad In marketing include qualis suppiy,

ansnection, and most important, a realistic assessment of frozen vs.

unfrozen seafoods in tarms ©of consumar acceplance,

TROUT STORAGE HA Vo PROELEMS

arch raported in Section 6.0 f(beginning on gage &7) of this

cubtication, deals with grey trowt, seiested as a conmercially important
specics suitabie for deronsirating how handling conditions at sea cen

influenee unfrozen and frozer storage characteristics. The previously

kv i fFizulties encount

ad 0 presarving rhe fresh zaught Flavor of

trout provided an experirentz! basis for fenting how conventional icing
iing affacter sheif-1ife as evaluated or basis of arganolep-

tle ratings of s lsboratory taste pane) and by a group of consumers.

o

ndicaiad that handifng condigions at sea exerted asppreciable
Pefivence unoh storgge §ife of troot held in inz winile halding in suger-
chilled (28°F) extended siorage !ife by several days. There were indi-
caticors that 90 days Frozen storage was mure suaccessful when initietad
wich yapidly chitied and correctly iced rzuw material, Freezing in the
round vs. [illets vs, heeded and quited indicatad that these forms did
nct show apprediaciy differeni ctorage characteristics. The consumer
panal Tound frozen va, fresh Tiflets ro be egually accepiable.  The beily
Flaps of trout wece found o be the pact of the fillets mast likely

: ]

fzvetop bad flavors and odors while in storage.



HElE

ard heuding and gutling) affect costs and returns. Some

siso glven the effects of varying sesson langih {days of

and input raw material prices on net revenus, Tantative

used for Pilustrative purposes.

Ly
P O WIS hOP PROCEEDINGS

4. E, EA%‘EW. R,

Exrension Economist, Sesfoods

Economics }Lpuf*man{

N. £. State Unﬁfersity

kuleigh, North Carolinsg 27607

B.f. - Economics, N.C.5.0U.; M.A, - Eccnnmi cs, Southern Methodist

niversity; Py - Economics, H.(C.§8.0

Taught econamics at Campbell {511 ge 1“08 1969 through 1976-1971

aczdenic years, CLurrent position sinre September 137 Interested

in econmmics of processing, management tocis and/or applications

for comme-cial fishermen,

FAIGLRING 15 ¢ PROCESSING PAYS

One of ihe shiecrives of this re; ionveroest has the mors nrecise
identificarion of corvain ratios fe.g. tabor producu’vities ip Drncesslnqj
Chal are pecasesgry oy oan econowmic feasibiiioy wrudy,  This fopic tveats
the yze of some of Lhsse ratios withip fne ¢onvext of how one might detoe-
oine tnr sognomic feasibitivy of oroczssing fhe emphasis 13 on tle
pethogrloey nvalved In o Feasibility study as 3 Tirancial napagement
toei rathar than the results per s=2 Specia! treatwenrt is civen to how
tabor sroductivities and sercent visids in processing Finfish (filleting

treatment i3

f

3

niant operatian)

fiqures are
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EwWapiy G, Molly
Birector, UDivision of Marine Fisheries

b pmp B e £ b
Movehosa Tity, N, €

M.S. - Marine Blolagy, o.C.5.14 S%riT war one of
' i

r
of study. rFormerdly (hief, R 2 B Secrion, H. 6. Divisian of Comw
mercial and Svorts Fisheries and now Divector, Rivisieon of Marine
Fisheries, N.E.R,

MAMING QE0T 488 GF
Sneries appearing on pages 7 through 28 of the report dlscussed in teras

af catch trends, which ones are most promising as sourge of supply for
proce:sing, aise sesworal asnects of catehing sach species. 1o discussing

urisdiction, stat-s that this shouid help develop

sauic Tizhery. 1t ailso i3 o potentially imporiant rescurce for w. .,
frie RV Dan foore trawling in BU to 100 Yathoms reported caiching 250
tosfhe plus an abundance of other specizs such as bulterfish (2 1o 10

H s b - R L. 4 e o - H - . ..
Times weicht of saould per kouv). fhie was i1 anizs of ¢

the growsds had been heavily Fishad by foreign vessaels. Suggested that

< * - . - o B - )
soningl. berap fish offers potential of 10-20 miflion ibs/fhr for de-
boning. The binlogist is not able to acuurately predict availability
of fish “rom one year to another hecouse tnnra i insufficient informa-

Qiestion: VWhat is the potential market for squid?

AR There's a tresendous markot in 18 ib. frozen quan-

titiss averseas, particaiar Yiane and other western

Quesiion:  Has i1 hean defi: v ooroaven that foreiarn fisherias are
[ T . i + e -
rasnonginia Tor the PnowRu river sacring {ishery?
CAtew! Toh

Arswer: Yen . Un the tosiy that addisg ULtl coteh te what is reported

in foratgn landirgs the total eguals what was cauahi In pre-
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vicus years [demesticativl,

indines of alewifsz In 1828 were 5 million pounds,

i

Juesiion:  Since i

)

doesn’t this indicate that the species 1s cveiig?
This particolar instance was not explained, howvever levels

since 1938 were rather constant.
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ROGEP M. COLLING, il {Accomnanied by Me, R, C. Holland, Y.P.}
Secretary/Tressurer

Coastal Refrigeration 2., Inc,

Sreenville, N. C.

eaker bacause of (hei

This company was resuested o supply & s
igerated aguinment to tAe

extenszive Inveivement in SLpp}yiH refr

[ On B )

Coastal dNovth Carciing seafood handiers and processors.  Tnis
service has been rendered since 945, presently renresenting seven
different wquinment manufacivrers and specializing in pre-fah

vor

untie, Teo manufacturing machines, ice rooms, Diast

>
‘repzars, ool storvags rooms, and storage freerers,

P - oot {oe eonintnmni Aann Ao deasigned and patched
in shine to Tuters sxoansiop possibiiifies,
i Witer s I s = Frer ot Fee b Foar T
I Wit Vo T Lon oY o [gorai oot
n LN ] e - b
M PhE 5TU s reguir one
soumd of warer 2
L il Fa H T -
’ 300 thi. ige X

G = heat o e remov
by = u-:e?’g“-,_ of o rod
¢ = spesific heat abmv

t, -~ t, = differencs

' T atere

jatent heat of fusicon, BlU's

¢, = specific heat below freezing

=ty = freezing temperatu £
- cemserature

ey
f
i

. H
G o 101 0RO 3TY

3

agas G through 2k etc.
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B, Facters & fecting freezing time
Ao Size and shape of package
g. Refrigeravion unit capacity
g e

Temparature of the cooling medium - Rate of heat exchangs through
evaporaler

As te freazers, 1t 15 essentizl o mainiain 500-100 cu.fi. per minute
of 2iv wmovihg through evaporalors and around mroduct.  Hormal heat re-

will glve approximately /8" penstrvation per hour; ihe thirprer or

e room. Soncerning rooms for

a
the need four an electric defrost

systam, while above 3:°F, an air defrost system i5 ateguate. Hever use

33
3

direct higwsr scvaporaters in siorage rooms for ice or seafood when the

W

room temosrature is Lo e above 32°F.  These blowers ternd to melt ice

more quickly and remove =moisture From unpackaged seafood products.

Biscussad boat refrigeratios possibilities, mostly in tarms of the air
cociing svatem deseribed on sage 3R af ihe repert. In relarion with in-
sulated hotds, which ave rapidly gaining sopuiarity because of ice saving
abilitv, vefrigeration systews are heing investicated which could Keap

to anprieximately 35°F. Hold temperature varies wizh

hoat coaracteristics.  Withaut refeigerarion these helds a2re seldom be-
to SGRF. A smal! refrigeration unit aith gravity evaporafors

EERI L 3 .- H 3 e o . - - i [T T
cowrd reduce ico requirementyd 85 much as 50% per tris

b
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ROBERT G. HEIDERPTDIDM

Vice President

Packangng Frodocts Corpuration
236 Weyrouth Sirest

Rockiand, Mass. Q25790

B.5. - Business Administration, Lehigh University. Also, graduatle
study in Taw
Membeyr L. 5

Business experisnpce ingiudes merket development with Ludiow Faners
and Monsantn, Line Sales with Fkeo Products, inc, Joined Packaging
Products Corporetion as a principal in 1369,

=
{1
~d
W

PACKAGING CAH BE §SiMPLE

This company is the larvgest distribuior of diversified packaging materi-
als, catering to the seafood industry along the east ¢oast., K~o other

state has heen as active in promoting seafood industry through the ace-
0 G

chill packs, one appreach used irm Carads is to use plastic <o

fea)

i
demic communiity as Norith Carolino. Referring fo page

L]

ocRLerning super-
a

.
tatnars

nd

=

chill before the product goes into them. A <econd method 1s to put the
fillets into the freszer in the ofterncon. Tien take out tne naxt day
before compietely Trozen, sernding them this way to the market. S§ince
product will show no signs of freezing by the time it reaches ithe market,
this provides a very attractive glistened look 1o the produci. Some

superchilled products are shipped out of Boston in insulated coentainers

packed in dry ice.

IGF is wsed in this area more than (n New England and recuires an addi-
tionas]l amount of labor znd glazing after Freezing. The irregulsr shapes
constitute a nackaging sroblem.  One approach is te put in clear or white

poly baqgs.

Bulk Packs ~ These are pet owt in Z4%F and 50F boxes tinad with poly bags.

As used in North Carcline industry are ocormaily 1 174 zo 1 1/2 mil.

-

hos=s present agreed fhat It shouls he increased to 2 mils. Demonstrated

o
i
=¥
o
o
[
o
-ty
k]
o]
o~
-
T
-
O
i
Q
b
gl

o'y bags, but a sealing method could aiso he
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emgioyed, using portabie teat elements.

Uni Pack - Referred to celic pack employed in wrapning crabs Individualiy
ar, individual filiets {showed 5¥ mackerel package). The use of Saran

-

film is 4i7ficult as it becomes britiic wher in Trozen concition, On

the ather hand, polvethyicene vomaling f

Laver Pack - Used instead of IGF.  deeds to be Frozen as oulckly as pose

P T - T.. 1. e mept T i 1 % I = - B -~ -1 -
sible ~ postly In B2 and 108 units.  So far, volvethylene and cello sproear
Bast, Showed thod of seperation by dronning pachbags.

Block fogks - leasy Jestrgoie becguss this Js vostiy uned on sxinia2ss

U R, o e P PO L, 3 A TR s e
corodgot s, ey, (ater discussion irdioated trne meinGs o7 using
hincks a3 sudgensted In the raport (9 worthy of considevation,

the use of stretch Yiim erploying a

simiiar to oow sytarmarkata,.  Shrink fitms applied

in g more sonhievicated way erpleying poivethylene, o seaier and 2 shrink

tuneel,

Praseyvaelive Bips - May oe usetully emnloyed prior o packeging.

Labgliing ~ COre of the most regiscied areas of complating nackagine.  Sug-
gestad gressure sensitive labels or non-stich labels with r

<
wrap, Covarsd mipimus Tecal requiremsnts for sroduct identi
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MELTON EVANS
President

Zvans Seafocd Co.
wWashingtan, N. C.

Mr, Evans is a wholesale distributor of iced and some frozen N. L.
seafoods with 30 years exnerience. He furnishes seafound to northern
metropolitan areas and believes that he carn be helpfui in zupplying
processing comsanies with year~round supplies of raw waterial.

GEVTING THE PRODUCT TO THE TONSUMER

Esplained that he is a distributor {wholesaier) of fresh seafoods dis-
sributine From castzern North Larclina inte New Jersey and points north.
Basizally, he buys during pericas of olentiful supply and distributes

to arsas with inadeguate suppliec He buys almes: exclusively from the

o

primary sources, f.e. the seafood dealars or hapdlers. At this time of

vear he neindles 2 tet of N. L. seafoods, delivering to New Jersey and

é

Philadeliphia such specias ~ceker and froul., in summer ang sprirg

1Y
ﬂ
0

he dictributes seafonds trom Cape Chavies, Virginia - this vear largely

invalving large grey troat and suppiving vhese Lo processors.  His

faciTity at Washington is comsletely modern and epersted under stringent
sanitary conditions., His greatest sroblem s cbtaining top quality sea-
foods from fishermen. Poor cuality at dock resuits In delivery of some-
thing unacceptabie on the consume='s table, He urged hapdlers o put

seafonds in clean boxes 2nd again emphasized that the fisherman i3 the

gtarting point of qood d. Frnother problen wres menticnsd s that
seafood retailers do ot aliays hsen suficient fae on dispiay scafoods,
The s teemd hgndiare s loo oo e I L e L T e e L A = oo ["r-
ihe sesTood hardliers 3150 00 Naf Siwavs pul onounh o ST SE&TC0O05,

the buttoms of the zartons. A good clern package will help

3

s2) seatoods, Lood quality seafond has made Ris corpany a success.

fuestion: How do vou check the gquaiity of fish?

Lnswer: Based on his long experience can tell by looking at the fish.

However . many peopie have trouble determining freshnes

m
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Queziion:

ATSWET S

Teestion:

(e

I} - o a
SANSWHE R

Question:

£ iNGS

it

What species are fmporians for year-round suppiv?

Flound: 5 well in eastern M.

2 . : - | SIS P
5, nro@xar, biout. Lresker sed

Fiounder is the main seller averywhere because 1t 15 casily

fFilieted., Most housewives jns!

st wpon Fiiieted Fish., large
tront sold well this vear becaunsge [t makes a yocod fillet and
5 belng used in hospitals, etc. This snecies can be dressed

d
fn & way to be completeily horeless.

fan vou sell fillated biuefish?

Hot well in this area. SHovever, sells in the northern markets

and this includes the large sizes. Best in Phijadeiphia and

Hovr ombout butioefisn?
Hasr't handled any during the past 2 years. 0Gid catch scme

around Cape Charles. But there aren't many along the eastern

Aow about an incentive svstan for ennodraging fishermen to
take better care of the catch?
No. The handiars are the ones who should accept the razpensi

biiit

Ly since thay ganerally supply the fishermen with lce.

Lot

x
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FRANK B, THOMAY
Extension Professor {Seafoods)
bepartrant of Food Scien

dorth Carclina State University
Ra‘eigh, North Caroline 27607

3.%. - University of Delaware; M.S., - Penn State; PhD
Fosv-doctorat etudieu - MoPLTLs Zakb rlca - University
doined N. (. Agrisuliural Extension 4 -
gl extensics o raa‘qdc industiy i
search program in seatoods in 18Rk, Since
: - eaf L:

2 urahu Advisory bervices
b
:

THE PRODUCT MUST (1T TIE MARKET

Marketing s a sequance nf events frem ncean to table. Two interesting

—

possibitivias include the juvenile feeding warkot anc the geriatric

market. The oroblem with the baby fend market is the reluctance of the

others to accept this particular food. The geriatric market is very

promising because of the autritioral implications of seafoods. As far

]

¢ the scheo) market fs concerned, one problem is to change the attitudes

of the young pescple towards fish and other seafoods.

One out of three people is on a diat and this provides a good basis for

using Fish every day instead of oniy on Friday. Big chain stores offer

excellent markets but the product must be presented in atiractlve forms.
There are certsinly dollars to be made in szafoods. The seafood section
af the supsrmarket is often neglected {rom the standpoint of the appear=
the merchandise and its variety.

r

Eleven pounds pey year per capiia consumtion was reported in 1968. This
bas not gone up as much as ore would normally expect presenily being at

a level of 12 pounds per year., The necessity of attractive seafood dis-
piays has been mertioned ~ alszo might pravids menu and recipe suggestions

to greater extents, specific to N. . Such dishes must not only meet



gourmel tastes hut have an eppeal t~ evervd.y diets. Thare are so manv

ways to prepare fish with so little belap used! “ome of the product

problizms mentioned include coetlng defects, incomplete cleaning. voids

i

=
¢
o
i
Al
I
&
3,
-

Fiah, oxidative rancidity. This is the time for originality

he smal) processor definiteiy has a place in gaining new
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ROY MARTIN

Girector, Science and Techﬂology
Hationa! Fisheries institute, !Inc.
Washington, N, C.

B.S. - LChemisiry, Valgaraiso University, Northwestern Univarsity
Seventesn years with Swift and To., Chicago., Pioneered edible zoy
nroteins. Joined Nationa! Fisheries institute, !'nc. three and one~
half vears ago. This corganization represents 600 processors, Tish-
ermen, brokars, wholesalers and deszlers

COMMENTS DUSINT PANEL DYSCUSSION

r . 5

The biggest o-ebien In the U.S. seafood industry is quality. The interior
of the country i3 a tremendous untatped merket. tach person in the U.S.
consumes only 12 pounds of seaVood ver year vs. 200 pounds of red maut.
The 200 mile 1imit w il provide ar ‘geonemic zune’ for fisheries The
U.%. i5 going to need ap alternats scurce of protsin other than red neat
ard this derand wiil depend to some exiest upon economic conditions.  We
must speak out on the nead for hetter instruction af fishermen as to whas
is needed, stressing that quality begins on the water., While N, L. does

not have 2 large basic proc

'.'D'

ssing industry, it has & great potentital fer
cne.  One way to accomplish this is to re-evaluate aomenclature. There's

.

a need for changine ihe nomed

Fieh wuch a5 crosker to snmething

ke Yocean whiteFisht,  Processing raquiqas rechnelogy and thers is need

for competent neople it snch organizations,
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ALYAH WARD
N. €. Dept. M.E.R.
Rajeigh, N. €.

B.5. - Commerce, Citadei; M.B.A. - UNC School of Business
Native of Pare County, owned and managed lce and Coal Storags
freezing opzration in Manteo. Joined State government in 1942
Seafood Industry Consultant, Division of Commerce and Industry.
Loordinated and directed seafcod marketing nrogram organized in
1977 and now serves as advisor to this program,

COMMENTS DURING PANEL DiSCUSSION

The U5, carch at dockside in 1973 was valuced at $907 miliion but mav

have had o cumulative Impact cn the U.5. nsconomy of $6.7 Hillion. IF

foreign imports weve replaced by dopmestic preducticon there would be

another $3 billion increase, Morts Carclina has rmade a modest effort

a3
to assist Ir development of marketing <ystems since 1972, The proaram

has been gaining momentum in {1z efVest on various areas of consume

i

=z

rotection developing new marketing svstams. Natiomal Marine Ficherias
I 2 b} J

-

Service has & marketing program with nation-wide 'mplications while

Sea Grant has a nunber of projects concerning various aspects of marbet-
ing. Coastal Plains Regional! Comission has provided suppert for such
programs including the one under discussion today. AY1 of this indicates
the need for coordination in wourking ocut programs which will b2 aimed

at the most needed areas of effors
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GENF L. (SKiPPER)
Rasegrch e
M. £. Stale Univer
Ceatood vaboratory

Horehead City, M. C. 28557

ixperiznce includes & vears as commercial fisherman and aslso seyved
as first mate on sport fishing boat. Spent 2 years with Engineering
Advisory Services, Schooi of Engineering, M. L. State University
working with gear technolegy, harvesting underutilized species,

twin trawl, Tive biue crab handiing, wild sel harvesting and eel
pyuaculture.

COMMENTS DURING PANEL DiISTUSSION

in gathering inforimation presented in Section 7.0 (Processing Facilities)
visited 37 processing, handling, and dis¢ributing facilities. During
these vizits i1 begame apparant that quite & few wers planning to expand

sy -

prosent Tacilities to include some form of nrocessing. Hany details pro-

<
[n3
i
[
o
sy
w
19
L
it
-

ioan 7,0 #re &

W

sad on these Tiekd observations,

Currentiy in M. €. and northern 3, 2. there are 60 trawlers with inzuiated
holds., This indicatss that ihae fisrarmen Is becowing interested in

arrivirng at the dock with top gualliy seafocds.



