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INTRODUCT ION

The instructions that follow have been prepared primarily to inform home-
makers and food locker operators how to prepare, package, freeze, and store
fish in home freezers or refrigerated lockers.

The frozen-food locker, in a locker plant or in the home, has proved an
excellent facility for maintaining an ever-ready supply of a wide variety of
superior quality fish at moderate cost. If purchased in season, fish of the
best quality can be obtained in comparetively large quantities at low prices
in most localities. Properly prepared and stored, frozen fish resemble fresh
fish more closely than do fishery products preserved by any other method.



The locker operator will find that, in introducing fishery products to his
patrons, commercially frozen packaged fish offer certain advantages. These
commodities are more convenient to handle and require less care. It may, how-
ever, be more profitable to purchase fresh fish, during the seasons of abundance,
and prepare, package, and freeze them for sale to locker patrons for storage.

Information to aid in choosing species during their heavy production periods
is shown in Tables 2, 3 and L, bt may be obteined in more complete form from
the Fishery Market News, Augus. .yy. Supplement. This bulletin also contains
information on food value, standards and recipes for fish. Requests for this
bulletin should be addressed to the Fish and Wildlife Service, Washington, D. C.
Current information on prices and availability of fish may be obtained from the
Service's Fishery Market News offices in various cities.

PROCUREMENT OF FISH

The homemaker or locker operator should buy fish from a reliable retailer,
wholesaler or fisherman, in order to be assured a uniformly high quality product.
A fresh fish has bright colors, the sceles adhere tightly, the eyes are clear,
the gills are red, and the flesh is firm end elastic to the touch. Most fish
delivered to our ports have been iced for several days or more aboard the
fishing boat. Only the best quality fish available should be purchased for
freezing. These should be handled promptly.

When a fisherman in the family is relied upon to supply fish for freezing,
he should be given directions for handling the fish. They should not be allowed
to flop around in the bottom of a boat to become bruised. The fish should be
killed immediately after being caught, preferably by a method which will permit
the blood to drain from the fleshe The viscera and gills should be removed
immediately, and the dressed fish packed in ice or wrapped in waxed paper and
placed in a refrigerator as soon as possible and held there until packaged.

A high quality product can be obtained only if precautions are taken to
procure fresh fish, and if the fish are not held beyond a reasonable period
prior to packaging and freezing.

COLD STORAGE LOCKER FACILITIES

Locker plant facilities are now available in all of the L8 States; however,
the majority of these plants are concentrated in the northwestern and mid-
western States. Housewives have accepted this form of freezing preservation so
wholeheartedly that the locker storage industry, according to the U. S.

Department of Agriculture (19LL and 1948) has grown from 1,200 plants in 1938
to over 10,600 plants in 1948.

The limited service plant supplies refrigerated spaces consisting of
metal or wooden lockers about 6 to 8 cubic feet in size which hold epproximately
200 to 300 pounds of frozen products. The lockers are leased to individuals,
usually on an annual basis; the renter must perform all of the work preparatory

to freezing, such as cutting and wrapping meats and fish, end processing and
packaging vegetables and fruits.,




The complete service locker plant, in addition, dresses fish, poultry,
and small animals; cools, ages, cuts, and wraps meat; and may prepare and
package fruits and vegetables. These services are usually available for an
additional fixed price per pound or other unit of produce.

In each classification, some plants are equipped with sharp-freezer
cabinets or small rooms in which fish or other produce may be frozen more
rapidly than by placing the products directly in the locker. This increase
in the speed of freezing is desireble, and such rapid-freezing facilities, when
available, should be utilized.

The locker-plant operator should attempt to stimulate interest and in-
crease renter utility of the locker by providing information and suggestions
for the preparation of foods as well as ascertaining that packaged foods are
properly prepared for maximum storage life.

In recent years a most important trend has been the introduction of the
frozen food storage cabinet into many homes. In many ceses these are used in
conjunction with the rented locker to allow "short-term" storage of frozen
food at home. Smaller cabinets provide only e 0° F. storage compartment,
whereas in larger units a separete freezing compertment is provided. The
home freezer may be used to freeze small quantities of packaged fish, but if
a larger amount is to be frozen, it is more desirable to use the facilities
of the locker plant. Most home freezer units have only a small freezing
capacity, and attempts to freeze a large quantity of packaged fish will result
not only in a very slow rate of freezing but will also result in high tempera-
tures in the storage compartment during the cooling process.

METHODS OF PREPARING FISH FOR FREEZING

Two principal methods are available for preparing fish for freezing.
Whole fish, either partially dressed or as they come from the weter, can be
frozen without further treatment; or the fish can be cut into chunks, steaks,
or fillets, and packaged in a suitable wrapping material or packed in glass
jars. Shellfish are usually best handled in airtight containers such as glass
j&rs .

Whole Fish

Fish as purchased in the retail or wholesale markets may be round, drawn,
or dressed. The freezing of very large whole fish is not recommended because
generally the entire fish must be thawed and used, and, in most cases, a very
large fish provides far more than enough food for one family meal. However,
institutional users who serve large quantities find freezing whole fish practi-
cable. For this use, larger fish - particularly the various species of salmon -
can be handled in the round without dressing, provided they can be frozen within
a short time after catching. To prevent softening it may be necessary to
eviscerate medium to small fish (e.g. trout) as soon s they are caught. With
still smeller species such as smelt, it may be advisable to freeze the fish in
the round, dressing them later as they are used. In order to obtain a high
quality product, round fish must be frozen soon after catching.
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Packaged Fish

In most cases it is advantegeous to freeze fish in packaged form. For
home consumption, packaged fish have two distinct adventages. First, a con-
siderable saving in storage spece is realized by removing the waste portions:
head, viscera, backbone, firs, end tail. Second, it is possible to put into
one packeage just the amount of fish required for one meal for the femily.

Fish dressed for packege freezing have & larger aree of flesh exposed to
the air than do round fish. In order to prevent undesirable changes in flavor,
color, and moisture content, during cold storage, greater care is required in
preparing such fish for storage, but if adequate precautions are teken, a
satisfactory product is obteined with most species. In the case of a few
varieties, such as pink salmon, alteration in flavor and color is so marked
during cold storage that it is desirable to freeze these fish in the round or
in large chunks, or pack them in glass Jjars in order to avoid exposing any
greater surface to air than is absolutely necessary.

With many fish, such as salmon, the first step in preparing fish for
packaging is to remove the socales from the whole fish. If an electric scaler
is not evailable, a curry comb, obtainable from most hardware stores, or even
a dull knife will do a good job. For cutting fillets, steaks, or chunks
a sharp, narrow-bladed butcher or boning knife is recommended. A cutting board,
about 30 inches long by 16 inches wide, can be used to advantage in these opera-
tions.

VEGETABLE PARING KNIFE OFTEN USED AS SCALER

[T T Y

 SeRRLARELS

SCALING FISH WITH A KNIFE (USE DULL BLADE OR BACK EDGE OF KNIFE)



DRESSING FISH

EMOVE HEAD BY CUTTING ABOVE COLI.ARBONE AND BREAKING BACKBONE
AT TABLE EDGE



DRESSING FISHE - Cont'd
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REMOVE DORSAL FIN BY CUTTING ALONG EACH SIDE AND PULLING FIN OUT
(NEVER TRIM FINS WITH SHEARS)



Fillets are prepared by making a cut down the back of the f%sh from the
head to the tail. The knife passes above and is held firmly ggalnst ?he back=-
bone in such a way as to leave the fins and & very narrow strip of.skln adhering
to the bone. The flesh is cut free from the rib bone next to the intestinal
cavity. A diagonal cut is then made from a point at the top of ?he head down-
ward and backwards so as to leave the pectoral fin on the head side. Finally the
fillet is cut free by a stroke of the knife following the side of the backbone.
With most varieties, the fillet so obtained should be prectically free of bones.

After cutting fillets, the skin is sometimes removed. This is done by
placing the fish on the cutting board with the skin ageinst the board and insert-
ing the knife between the skin end the flesh at the tail end and then while hold-
ing the knife steadily with the right hand, pulling the skin toward the cutter
with the left hand, and at the same time running the knife slowly forward in
contact with but not cutting through the skin. With e little practice the skin
can be removed in one piece without mutilating the fillet,

Fillets ere ordinarily rrepered from fish of small to medium size, one
fillet weighing not more than one to one and a half pounds. It is generally
better to cut steaks from lerger fish. These can be cut with a sharp knife or
with & band saw if available. Steaks are cut from the whole fish after removal
of viscera, head, and fins and weshing the blood from the visceral cavity. If
cutting steaks with a& knife, the fish is placed with the back toward the cutter,
and the head to the right. Sections are cut by slicing across and through the
backbone of the fish at intervals of 5/8 to one inch to produce a steak sufficient
for one serving portion. The steaks are generally cut from the head toward the
taeil end as the narrow tail portion is reached the steaks are made somewhat
thicker in order to produce pieces of epproximately equal weight. It is customary
to cut the narrowest section near the tail into small fillets, removing the back-
bone.

Chunks are cut in the same manner as steaks except that the thickness of
each piece is considerably greater; e.g., four to six inches. Chunks ere cut
in the size deemed adequate for an entire meal, and individual servings ere
prepered after the fish has been thawed or cooked. Cutting fish into chunks
is advantageous where it is possible to estimate closely the amount to be con-
sumed at one time. Chunks require less wrapping peper per pound of fish than
do individual steaks, and as they have less exposed flesh, discoloration and
other changes are minimized. Chunks ere more suiteble for baking or boiling,
while stesks can be fried or broiled more easily.

In some cases it is advisable to give the steaks or fillets & preliminary
brine treatment before wrapping and freezing; this pretrestment will reduce
drip upon subsequent thewing. Tt is especially desireble for cuts of non-oily
fish as cod and flounder. Commercial practice indicates the desirability of a
30-second dip in a salt solution of the following strength: +two and one-half
percent for croaker, flounder, sole, and mullet; and five percent for barracuda,
cod, cusk, haddock, hske, halibut, pollock, rockfish, rosefish, sablefish, and
whiting. Two-thirds cup of salt to & gallon of water makes a five percent salt
solution, and one-third cup e 2z percent solution. The salt employed should

AT



ONE METHOD OF FILLET ING FISH

REMOVE THE SKIN FROM THE FILLET



be free from impurities which would adversely affect the quality of the fish.
Ordinary table salt may be used, but it is preferable to use the pure salt
which does not have edded potassium or magnesium compounds .

Table 1 summerizes the advantages and disadvantages of various forms in
storing fish for home use in refrigerated lockers. In general, preparation as
chunks is the optimum all-round method. The entire ocut 1s edible except for
the backbone. Thus, refrigerating space is conserved. Fish chunks are not
only suitable for baking or boiling without further preparation, but before or
after thawing can be cut into steaks, or boneless pieces, for cooking in other
ways. Small fish, however, cannot be prepered in this way, and should ordinarily
be pan dressed. Each of the other methods desoribed is advantageous in certain
instances, but if a single all-round method is to be employed, size permitting,
cutting the dressed fish into chunks will give the best results.

Table 2 gives information on recommended cuts of fresh-water fish., Table 3
shows the recommended cuts for salt-water fish and gives the percentage of salt
in brine dips and the cold storage life in months, based on the method of peck-

ing.
PROTECTICN OF FISH DURING LOCKER STORAGE

If figh are placed directly in the refrigerated locker without suitable
protective treatment, severel undesirable changes will take place during cold
gstorage. A gradual loss of moisture will occur until the fish are shrunken
end dried. This dehydration not only causes an unsightly appearance and altera-
tion in texture, but also results in loss in weight and flavor. If fish with
appreciable fat content are not protected from the air of the cold storage

room, oxidation tekes place, causing discoloration and eventually total
spoilage due to rancidity.

Fish can be stored in refrigerated lockers without the danger of fishy
odors being absorbed by other foods. In a series of experiments (Heerdt, 19L6)
packaged fresh fish were stored in the seme locker with butter which wes scored
periodically by expert butter graders, and no absorption of odors whatever was
observed. If only fresh fish are frozen and they are adequately protected,
no difficulty will be encountered from odor transfer.

Absorption of fish odors by other food may signify that stale fish were
frogen, but fishy odors in butter may result from at least two sources other
than fish esccording to Davies and Mattick (1928) and Davies (1936). One is a
fishy flavor caused by feeding sugar-beet byproducts to milk cows and sub-
sequently preparing butter from their milk; the other results from the break-

down of lecithin in dairy products, particularly in milk that has been con-
teminated by metal.

10

y 9



Table 1,

Metkod

Whole fish in
the round

Eviscerated or
van dressed

Chunks

Steaks

Fillets

Table 2,

Svecies
e

Blue pike
Buffalofish
Carp

Lake herring
Lake trout
Pickerel (jack)
Sauger
Sheepshead
Smel t

Suckers

Whi tefish
Yellow perch
Yellow pike

Type of Fish

Large or very small fish,
Fish with short storage life,

Small to medium sized fish with
short storage life,

Medium to large sized fish,

Medium to large sized fish,

Small to medium sized fish,

Advan 8

Keeping quality good,

Keeping quality good. Less
waste stored in locker than
when whole fish is used,

Fish keeps well, Very little
waste is stored in locker,

Very little waste is stored in
locker, Flexible in that any

amount can be withdrawn at one
time,

No waste is stored, all bone
removed,

Comparison of various methods of preparing fish for storage irn refrigerated lockers

Di sadvantages

Much waste material stored in
locker; entire fish must be
thawed and consumed at one time,

Some waste material stored in
locksr; entire fish must be
thawed and consumed at one time,

Not adapted to very small fish,

Steaks do not keep as well as
larger cuts, Require careful

packaging,

Requires special skill ir preparing,

Recommended methods of preparing fresh water market fishes for storage in refrigerated lockers

Producing Region

Great Lakes

Mississippi River

Mississippi River, Great Lakess,

all coastal streams

Great Lekes

Great Lakes

Great Lakes

Great Lakes

Mississippi River & Great lekss
Great Lakes

Mississippi River & Great Lakes
Great Lakes

Great Lakes

Great Lakes

Season

May & June = November & December
February to November
All year

November & December

All year, principally April, May & November
March & April

September & October

hpril, May and June

January, February and March

April to October

June, July and August

April & September

April & May, September & October

Recommended Method

Fillets
Chunks
Chunks

Round or pan-dressed
Chunks

Churks

Fillets

Chunks

Round or pan=dressed
Fillets

Chunks

Round or pan=dressed
Chunks



Table 3. Recommended methods of preparing and packaging certain salt water market fishes for storage in refrigerated lockers

Cold storage life in
months, based on method of

packing, for average
storage temperature of O F,

Wrapped in With 2}5
Percentage moi sture- percent
of Salt in vapor proof brine in
Species Producing Region Season Recommended Cut Brine Dip _1_/ material glass jars
Cod New England, Mid-Atlantic  All year Fillets 5 9 -
and Pacific
Cusk New England All year Fillets 5 9 -
Flounders Atlantic and Pacific All year Fillets 2 9 -
and sole
Haddock New England and Mid-Atlantic All year Fillets 5 9 -
Hake New England and Mid=Atlantic All year Fillets 5 9 -
Halibut North Pacific and April-September Steaks 5 9 -
North Atlantic
Herring, sea Atlantic and Pacific All year Round or dressed No dip -
Mackerel New England, Mid-Atlantic  June-February Fillets No dip 3 6
and Pacific
Mullet Gulf and South Atlantic All year Fillets 2% 6 -
Pollock New England and Mid-Atlantic All year Fillets 5 9 -
Rockfishes Pacific All year Fillets 5 9 -
Rosefish New England All year Fillets 5 9 -
Sea Trout Atlantic April=November Dressed or fillets No dip 6-8 -
(Squeteague) )
Sablefish Pacific June=November Chunks or steaks 5 9 -
Salmong
Cuum EFa.ll) North Pacific October=November Chunks or steaks No dip 6 9
King (Chinook) Pacific April=September Chunks or steaks No dip 6 9
Pink Nor th Pacific July-September Chunks No dip 6_2] B
Silver Pacific June=October Chunks or steaks No dip 9
Socieye Pacific July-August Chunks or steaks No dip 6 9
Smel t Atlantic and Pacific All year Round Yo dip - 6
Snapper, red Gulf and South Atlantic All year Chunks No dip 6 -
Striped Bass Atlantic All year Dressed or fillets No dip 68 -
(Rockfish)
Wi ting New England and Mid~Atlantic May-October Chunks 5 9 -

1/ Immerse 30 seconds in brine of the weight=percent given,
2/3 cup of table salt to one gal., of water gives a 5 percent solution,
1/3 non " " H " " " n n " " " X

2/ Freezs in round or in large chunks, ice glazed and wrapped, or pack in glass jars only.
papers has been found unsatisfactory,

y 9 g

Wrapping only in different type



Ice Glaze

In commercial practice, frozen whole fish, and sometimes dressed fish, are
dipped in cold water to form a protective layer of ice on the outside of the
fish. This ice layer effectively seals the fish, preventing access of oxygen
from the air, and any evaporation which takes place comes from the ice glaze
and not from the fish itself. Fish which are glazed in this way are commonly
dipped in or sprayed with water at intervals during the storage period to re-
place ice lost through evaporation. It would be more convenient for locker
patrons to wrap the glazed fish in some suitable moisture-vepor proof material,
and thus prevent loss of glaze or necessity for its replacement. A moisture=-
vapor proof parchment paper is satisfactory for this purpose.

The glazing of frozen fish, as practiced commercially, requires special
equipment and experience and is not recommended to locker users unless they are
able to obtain advice and help from locker plant personnel. Glazing has the
further disadventage of requiring several trips to the locker plant to complete
the operetion. However, if it is desired to employ en ice glaze, the following
procedure may be used. Freeze the fish; then place a pan of water in the locker,
until the temperature reaches 33-/,0° F.; dip the fish in the cold water; remove
and let the water-film freeze. The dipping operation should be repeeted until
a heavy glaze is formed. Reglaze at intervals or, preferably, protect original
glaze by wrapping the fish in moisture-vapor proof material.

Moisture-Vepor Proof Wrappings

The method of applying the wrapper end the selection of eppropriaete
material are very importent to the successful storage of the frozen fish.
Numberous types of wrapping materials are available, many of which have been
developed in recent years. Ordinary wexed paper (peraffin coeted) is not
recammended because it is not completely moisture-vepor proof and in use the
wax coating cracks at the folds permitting even more moisture to escape. If
waxed paper is used, a large overwrap or a double thickness should be applied
to compensate for this factor. Vegetable parchment is a tough wrepping material
which is economical and especially suiteble for wrapping large chunks of fish.
It is important to use only the treated paper intended for frozen food peackag-
ing since ordinary parchment is not moisture-vapor proof. Transparent cello-
phane with the moisture-vapor proof and heat-sealing coeting is evailable in
both sheet and bag form and is excellent for wrapping fillets or small steaks.
An overwrap or a waxed carton is desirable to protect the cellophane. Other
transparent wrapping materials are available which are more expensive than
cellophane but have additional advantages such as reusability, greater strength
against tearing, and higher resistance to wetting action for liquid packs. These
materiels include polyethylene, pliofilm, cry-o-vac, and other plastic filmse.
Aluminum foil is an excellent material for wrapping uneven shaped pieces be-
cause it will hold closely against the surface. Ordinary locker papers are
usually leminated papers intended to provide an all-around wrap with fair
moisture-vapor proof qualities.
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Chunks are sometimes glazed before wrapping. This process is carried out
just as with whole fish, and the chunks are then wrapped in moisture-vapor
proof wreppers. Chunks preparec in this way heve maximum storage life. 1In
packaging fish it is most important to wrap the product tightly so as to leave
the least possible air space within the packege. A very smell volume of air is
sufficient to cause considerable oxidation which results in discoloretion and
rancidity. It is advisable to use a generous amount of wrapping material to
provide overlaps at the ends. These can be folded over and festened with
locker tape or tied with string.

Glass Jars

Glass fruit jars fitted with eirtight covers meet all of the moisture-
vapor proof requirements of a container for frozen foods. They are generally
available in the home as containers for caaned foods and provide equal utility
in the protection of frozen fish. Steake, fillets, very small whole or round
fish, and shellfish should be carefully packed in the jar to within one end
one-half inches of the top for quart jars and one inch of the top for pint jars.
Enough 2% percent brine should be added to fill the spaces between and around
the fish and to just cover the product. Entrapped air bubbles should be re-
moved with the aid of a spatula or blunt knife. The lid should be screwed
tightly into place on the rubber gasket, assuring an airtight seal. The jars
are now ready for freezing and subsequent storage. The ice serves to keep the
air in the jar away fram the fish, and the jar seal prevents loss of moisture
fraom the contents. Jars have the disadvantages that they are uneconomical of
space in the locker compared to other packaging methods and are easily broken
at low temperature. A new type jar designed for frozen food packaging has been
introduced recently which is stronger and is more efficiently shaped for storage.

Table 4, Comparison of protective qualities of various materials

Protection Method of preparation Advantages Disadvantages

1, Ice glaze Round, dressed or drawn Only satisfactory method Reglazing is required
fish, Chunks, for fish in the round, at intervals,

2, Moisture-vepor Chunks, steaks, fillets Ease of handling, Not adequate for fish

proof paper 1/ and very small fish, which have a short
storage life,

3. @ ass jars Steaks, fillets and very Maximum protection, Color may leach,

small figh,

1/ Moist vapor proof er may be used to d chunks f tecti t
1/ wa;o‘;g?;;ogpgfgh‘ 51%:2. y ° wrap glaze or protection agains

Table L, summarizes the protective qualities of materials used in packaging
locker-storage fish. No one material is suitable for all cuts of fish; however,
glazed chunks wrapped in moisture-vapor proof paper are protected nearly as well
as the cuts packed in jars. In general, glazing is a good form of protection,
wrepping in moisture-vapor proof paper a better one, and packing in glass jars
in 25 percent brine gives maximum protection.



All packages and jars of fish should be plainly lebeled and inventoried.
Glass and cellophane surfaces, provided they ere clean and dry, can be readily
marked by the use of a wax pencil (glass-marking pencil). Locker plant operators
will find one of the new ink brush pens valuable for marking on glossy surfaces.
Only when the wrepping meterial has so glossy e surface that it cannot readily
be written upon is it adviseble to use separate labels. These are best cut from
thin cardboard. Writing should be large and legible, and the use of a red
pencil may help in reading since refrigerated locker rooms are usually only
dimly lighted. The cardboard label can, if necessary, be attached to the package
by meens of cellulose fiber tape. The label should indicate the species of fish,
the wey in which it is dressed, the number of pieces, and the date of freezing.
For example: Silver salmon, L steaks, frozen Nov. 15, 19LL;. This information
should also be entered on the locker inventory cerd, as follows:

Frozen Packages Product and Cut Pieces Use Before
Date No. No. Date
Nov. 15, 1SLL | Silver Salmon Steaks L May 15, 1945

APPLICATICN OF SHARP FREEZING AND FREEZER STORAGE

If the locker plant in which frozen fish is to be stored is equipped with
a sharp freezer, fish should be frozen in it and then transferred to the locker.
The sharp freezer consists of a room having sufficient refrigeration capacity
to operate at sub-zero temperature. Usually, the pipes conteining the re-
frigerating medium are constructed in the form of shelves upon which the trays
of fish are placed, although plates containing the refrigerating medium are some-
times used. In some installations rapid circulation of air is accomplished by
means of blowers. When pipes conteining the refrigereting medium and a blower
capable of rapidly circuleting air are combined in a single compect enclosed
unit, the resultant unit is called a blast freezer.

The time required for freezing the fish is reduced from about LB hours in
the case of large fish placed directly in the locker to 12 to 2, hours or some=-
times less by using a sharp freezer. This reduction in the time required to
freeze fish is an aid in producing a product which upon thawing resembles more
closely the original unfrozen fish. Furthermore, the use of the sherp freezer
prevents the undesirable warming (temperature fluctuation) of frozen produce
already in the locker that tekes plsce whenever unfrozen packages are added.
However, if no sharp freezer is available the products can be placed directly
in the refrigerated locker for freezing.

After freezing (over night or for the length of time recormended by the
locker plant operator) in the sharp freezer the fish should be transferred to
the locker and not be disturbed until required for consunmption. It is most
important that the locker operator hold the room temperature below 10° F.,
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preferably below zero, and a minimum of tempereture fluctuation is desirable
as an even storege temperature retards drying and prolongs storage life of
the frozen fish.

If fish are to be thawed before cooking they should be removed from the
storage locker about 2, hours in advance. The frozen product cen be thawed by
leaving it on & lower shelf of an ordinary household refrigerator or other cool
place for this pericd of time. The wrapper should be removed as soon as it can
be separated from the frozen block and the fish placed in a vessel to catch any
drip during defrosting. Fish in glass jars should be allowed to thaw before
removal of the contents; the product must then be teken immediately from the
jar and used as fresh fish. Do not attempt to store glass-packed frozen fish
at room temperature, or spoilage will result.

If it is desired to cook frozen fish immediately after removal from the
locker, it is important.to allow a somewhat longer cooking time than for fresh
or defrosted fish since additional heat is required. Thus, for baking or fry-
ing, the center of the fish will have time to ocook thoroughly without burning
the surface if a slightly lower than normal temperature is used and the cooking
time increased.

LOCKER=-STORAGE LIFE

Too frequently the locker operator and user fail to realize that fish as
well as other foods have & maximum storage life even in the frozen state. The
dry atmosphere of the storage room and the difficulty encountered in sealing
the product away from air contribute most to shortening storage life.

Several changes take place in loocker storage which must be guarded against
by adequate peckaging to exclude air. One change, common to all frozen fish, is
a gradual removel of moisture from the flesh over a prolonged storage period in
the relatively dry atmosphere of the cold-storage room. This drying renders
the fish tough, fibrous, and insipid. The other change which ocours with certain
oily fish is an oxidation resulting in development of rancidity, fading or other
changes in the pigments of fish heving colored flesh (es salmon), and develop-
ment of off colors (usually yellow or brown) sametimes known as "rust." These
changes eventually render the fish flesh inedible. Table 3 which contains ex-
perimentel data from Stensby and Harrison (1942) and Stensby and Dassow (1942)
may be used as a guide in selecting a pecking method and estimating the storage
life of the frozen salt-water fishes listed, as well as of other fish of a
similar type. In general, a locker storage life of at least six months may be
expected for most properly packeged frozen fish.

SHELLFISH
Shellfish present a problem quite different from fin fish in that more

preparation is necessary before they cen be frozen. Since some shellfish are

available for only short periods of the year, it may be especially advantageous
to freeze them for later home use.
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Oysters, scallops, and clams can be successfully frozen. Since considerable
practice is required in order to open the shells satisfactorily, an inexperienced
person will do better to obtain the shucked products, which are readily avail-
able in season. Prior to shucking all bivalves should be washed in clean water
to eliminate sand. Oysters anc clams are opened by inserting a slender bladed
knife between the shells so as to sever the adductor muscle from the shell. The
bill of the shell may have to be hammered off to permit inserting the knife.
Incidentally, when shucking scallops only the adductor muscle or "eye," as it is
called, is utilized. To eliminate additional sand, the raw shellfish meats may
be washed under a spray or clean cold water or in a 2% percent brine solution.
After draining, they are packed in glass jars and covered with 2% percent brine
before sealing, as desoribed on Pages 1 and 15.

INSERT KNIFE BETWEEN SHELLS TO OPEN OYSTERS

The commercial pack of frozen shrimp exceeds those of all other frozen
shellfish packs combined. For locker storage, raw shrimp are most successfully
frozen after breeking off the heads and appendages but without removing the
shell from the tail or edible portion. The tails are then washed and packed
in glass jars with a 23 percent brine. Shrimp may be cooked before freezing.

If a frozen cooked product is desired, the raw shrimp should be headed, the
shell end appendages peeled from the tail portion and.the raw meat boiled in

5 to 10 percent brine for L, to 15 minutes, depending on size. The coocked shrimp
are then packed into jars for freezing with or without the addition of water.
Cooked shrimp may toughen somewhat when frozen, and when stored for long periods
of time a salt-fish or rancid flavor develops.

Live crabs and lobsters should be cooked for 10 to 20 minutes in boiling
2% to 5 percent salt brine. When cool the carapace or top shell, gills, and
viscera of the crab are removed and the body meet taken out with e pointed knife.
The meat from the claws of crabs and lobsters may be removed by cracking the
claws with a small wooden mallet and shaking or picking out the meat. In addi-
tion to the claws, the tail of a lobster conteins edible meat. The meat in the
teil may be removed with a fork; it is then split for removel of the intestinal
tract. Crab meat and lobster meat should be packed in jars with 2% percent brine.

In most cases it is best to use frozen shellfish within a period of three
or four months; however, a storage life of six months may be atteined where
stogage eccommodations are especially good, and the temperature is as low as
"10 Fo
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Teble 5. Methods of Preparing Shellfish for Locker Plant Storege

Suggested method of prepering

. Shucked Cooked Cooked
Producing Area Season »
Name roducing headed, or in meat

dressed shell

Abalone Pacific March to January x - -
Clams Atlantic & Pacific All yeer x - 8
Crebs Atlantic & Pacific All year - x
Lobsters Atlantic All year x x -
Mussels Atleantic March to June x - -
Nysters Atlantic, Gulf,

and Pacific Sept. to April x - -
Scallops Atlantic All year x - -
Shrimp Atlantic, Gulf,

and Pacifiec All year x x x
Spiny lobsters Atleantic & Pacific All year % x -

Note: Clams, crabs, lobsters, mussels, oysters, and spiny lobsters, when purchased
in the shells, should be alive, unless cooked.

FROZEN PRECOOKED FISH

With the mechanization of the kitchen and the increased availability of
processed foods of all kinds, there 1s less need for the housewife to spend hours
on meal preparation. A new timesaver is frozen precooked food. Recently, many
new products have appeared in the frozen food markets. The Fishery Technological
leaboratories have spent considerable time working on precooked frozen fish dishes
and precooked frozen fillets.

Although plain fish flakes do not keep well when frozen, due to the large
surface area exposure, many dishes using fish flakes and pieces of fish may be
prepared in large quantities and stored in the hame freezer or locker.

Fish a la king, fish loaves, and fish chowders have been found to keep

especially well over a period of six months and longer. Two recipss that have
been tested and found to keep well are:

Fish a la King

2 cups cooked fish flakes % cup flour

1 cup green pepper, minced L cups milk

3 tablespoons pimiento, minced 1 teaspoon salt

5 tablespoons butter, or other % teaspoon pepper
shortening

Simmer green pepper and pimiento in shortening until tender. Add flour,
stir in milk gradually. Heat with constant stirring until thickened. Add fish
and seasoning. Pack in pint glass jars, attach lids, and freeze. Meskes 3 pints.

Thew and stir occasionally whils heating, then serve.
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Fish Chowder

1 cup cooked fish flakes 2 tablespoons flour
1 cup water 13 cups milk

2 cups cubed potatoes 1 teaspoon salt

4 cup diced salt pork 1/8 teaspoon pepper
1 cup chopped onion

Cook cubed potatoes in salted water until tender. Fry salt pork and onions
golden brown. Add flour and milk, and cook until slightly thickened. Add
potatoes, fish flakes, salt and pepper. Pack into glass jars, attach lids, and
freeze. Makes 2 pints.

This recipe should be thinned with an equal quantity of milk before heat-
ing and serving.

Locker operators may obtain commercially prepared fresh or frozen fishery
products for storage and sale in the locker plant. Lists of processors and
wholesalers of these products may be obtained upon request from the Fish and
Wildlife Service.

In order to foster a better understanding of the care and handling of fish,

the Fish and Wildiife Service is prepared to assist locker plant operators,
State Locker Associations, and others with their fishery problems.

BIBLIOGRAPHY
CHRISTEY, L. S.

19L44. Frozen Fish Belongs in Your Locker Plant. Sep. No. 77, Fish and
Wildlife Service.

DAVIES, W. L.

19%36. The Fishy Flavor of Milk Caused by Feeding Beet Byproducts.
Agr. Progress 13, pp. 112-115.

------------- and MATTICK, Ao Ta R.
1938. Cause of Fishiness in Dairy Products. Nature 121, p. 32,.
FISH and WILDLIFE SERVICE

1941. Fresh and Frozen Fishery Products Reference Manual. Fishery Market
News - August Supplement.

HEERDT , MARTIN

194,6. Fish Can Be Stored in Refrigerated Lockers With Other Foods. Fishery
Leaflet 181. Fish and Wildlife Service.

19



BIBLIOGRAPHY Cont'd.
OSTERHAUG, KATHRYN L., and BUCHER, DORRIS L.

19,5. Precooked Frozen Fish Preparations. Fishery Leaflet ULy, Fish
and Wildlife Service.

POTTINGER, S. R.

19,8. Packaging Frozen Fishery Products. Fishery Leaflet No. 32,
Fish and Wildlife Service.

STANSBY, MAURICE E. and DASSOW, JOHN A.

1942. Storage of Alaskan Fish in Refrigerated Lockers for Home
Consumption. Technical Report No. 1, Fisheries Experimental
Commission of Alaska, Fishery Products Laboratory, Ketchikan, Alaska.

------------------- and HARRISON, ROGER W.
1942. Preliminary Investigation of Methods of Freezing and Storing Fillets

of Some Pacific Northwest Fish., Special Scientific Report No. 15,
Fish and Wildlife Service (out of print).

UNITED STATES DEPARTMENT OF AGRICULT URE

194)y. Department of Agriculture Reports Increase of Locker Plants. Ice
and Refrigeration 107, No. L, p. 62.

- - - - T S -

19L48. Frozen Food Locker Plants in U. S. Eleventh Annual Count. July, 19.8.
Reported through the State Extension Services.

YOUNG, "TTO C.

19L0. Experiments on the Preparation of Shrimps for Freezing. Biol. Board
Can. Pacific Biol. Sta. and Pacific Fisheries Exptl. Sta. Progress
Rpts. 43, pp. 3-5.

YOUUNG, TEO

19LL. The Distribution of Fish by Frozen Food Locker Plants. Sep. No. 78.
Fish and Wildlife Servicse.

U 58%05



	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021

