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within the past few years the variety and quantity of frozen foods available
to the consuming public have increased to a considerable extent and this has led
to an increase in problems of handling by those serving perishable foods to the
cruolic., while specific regulations or rules for hazndling frozen foods are not
available, there are a few gercsral principles which cannot be overlooked if it is

desired to render the highest class service to the consumer.

In the conduct of studizss or investigations dealing with frozen foods as a
class, it is impos ssible entirely to svpﬁrﬂte one group of foods from another as
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there are certain interreiated factors which cannot be overlooked. ihile the in-
vestigations conducted by the technclogists of the Division of Commercial Fisher-
ies are primarily confired to fishery products, they bear a definite relation to
111 other groups falling within this broad classification. If one frozen food
f2alls below another in high standard of quality, not only is the single group
affected in consumer appcal, but all thosc in the class may be adversely affcctzd.
Fieh, not including shellfish, mey be classcd in two broad groups according
to the composition of the flesh, The first contains those fish which stere oil or
fat in their livers, and for this reason are generally refcerred to as the non-oily
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variety. Example of this group are cod, halibut, and haddock. The other group
contains those which haye oil throughouv the body and are termed the oily or fatly
fish. Rerresentative, s ecics of tho lat [

The percentage of oil in the flesh vuariss
non-oily fish contains less tian thiee percent
class contain considerably more than three pe v

fied according to the fat content, they would be plac
nature of spoilage is, within certain limits, depcndent

considerablV' nowever, the flesn of the
i ile those placed in the oily
the nellilsh wers classi-
in thes non-oily group. The
upon the type of iish,
In any discussion of methods of handling frozen fish, it is neczssary to coun-
sider to some cxtent the changes that occur naturally‘and cause deterioration of
both the fresh and ths frozen fish, There =zre three primary types of spoilaze
which are responsible for the deterioration: First, the action of bacteria with
wnhich the seafood becones conuum-n ted from handling after removal from the water;
szcond, the oxidatiocn of the oll composing a portion of the flesh; third, the
action of substances contained ﬂlthin the tissue, which are xnown as enzymes

_/ This leaflet supersaedss memorandum F,I, 2436-4, issued by the former Bureau of
Fisheries,

ter group are salmon, muckarel, and herring.



vhen the fish are frozen and storzd at o low tomperature the action of bacte-
ia is almost entirely arrested, and for dll practical considerations, spoilage

rom that cause is eliminated., Thzs sccond typrc of spoilage is the oxidation of
he oil or Tat contained in the flesh of the fish, which imparts a rancid odor and (

lavor. In instances where the fish cre of an oily varicty and arce stored frozen
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ver & considera ¢ period of time, this spoilage is often of serious consequence.
t is not possible to state with zny degree of accuracy the length of time fish are
zld in cold storage before beins marketed., Some of the oily specices are stored
ver considerably longer veriods than others, and only those which are held for
ericds cxcecding six months are likely to deteriorzte from the oxidation of oil.
hare the fish ars properly glazed with a coating of ice, or covered witiz moisture-
roof wrappinss, maction batween the oxygen of the air and the oil is reduced to
minimum and oxidation is not a ractor of much concern.

The enzymes are substaices contalned in the flesh of the fish which build up
r.d tcar down the tissues during the 1ife processes. These reactions are common to
1l forus of animal life and 2 automatically controlled so long as the animal is
dive., Upon desth the enzymes which build the tissue are inhibited but those waich
«car down the tissue may remain -ictive. - The tomperaturc at which the tissue is
tered nas a duflnltp effect uron the rate or sgeed of this reaction. In fish
tidch are stored a2t a temperature of 30° F. the rate is much greater than in those
ilch »re frozen ;nd stored at 0° F, or below. This accounts for the value of
‘reczing as a method of preserving foods for future use. “hile the action of thoese
mz;Tes will eventually cause complete spoilage of any animsl tissue as a food,
connot be considered cntirsly debrimental as the jproczss of "ripening" is
or meals dorived from warm-blcoded animals,  Such "ripening' is not

irable for fishery products, howsver, as the texture and composi-
dion of the flesh are such that the flavor is availablo without ripening. There is
1o metaod known at present for the provention of the enzyme action in frozan food (
roducts; out it can be greatly resduced by low temperastures. It is considered
dviszole to wnd o store [ish ot as low @ temperaturs zs is economi dcally
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cseiblz. This varics bebweer 0° and 10° azbove zero F.
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juick=freezing" has definc q—-uh:rc arc ¢ great varicety of ideas as
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0 just vhat constitute sn produc sacn Tira is apt to refer to its
%wn method as nuick-free : xns of the coﬁditio: under which the rcsults
re ;ccom;lisued. ruch depends uyon the rate ot which freezing proceeds through
n2 tissue, and it is generally conceded that

fish {rozen st the low temperatures
t

re superior to those fro:

3 Thfre 1e onc universally recognized axiom in connection with handling frozen
ish,  The temperature of the sitorage room should be hald constant, and not be

<
lonead Lo ffuctuate anymore than is unaveidable, jide fluctuation pormits an

i the size of ice crystals within the tissues and thus damages the
e 2 spollage of the flesh, Another w ll—rvcognized rule which
onnot oo over empnasized is toot fish which have b@en frozen should not be allowed
> deirost until immedistely before cooking., The increass in temperature speeds
i the enzyme action wnd causes a gradual breakdown of the tissue.




It is~almost impossible to state all of the points to be observed when select
ing frozen fish for quality. The purchaser is dependent more uion the reputa-
tion of the firm packing the fish than he 1s upon his own judgment., In the light
of present knowledge relative to all frozen Droduc ts, it seems that the majority
of the firms preparing frozen fish should exercise greater care in the selection
of the stock, methods of processing, storage, and handling.

In selecting rrozen stock, the purchaser should assure himself, so far as
possible, that it has been kept in proper frozen condition., It should be exam-
ined carefully to see that all cut surfaces retain their waxy appearance, and that
the surface coating, either .raprer or ice glaze, has not been broken, fne skin
surfaces should not show any great degree of discoloration which indicates drying,

sulting from inferior cold storage. If the fish under examin:ticn is in the
round, the eyes should not bec sunken into the head., There should bz no odor of
anmonia from the gills or body cavity. After some exyerience it will be possible
to judge the quality of the frozen stock guite accurately,

Al

2

‘Summary.--Fish which are frozen for future mark
selected. Only thoss in prime condition should b2 h
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ce¢ts should be carefully
andled by this proccss,

The fish should be Ifrozen when received at the cold storage plant and held
in that condition until finally delivered into the hands of the consumer,

The temperature of the cold storage room should be maxintained at between 0°
and 10° abeve zero F., using great care to limit the range zs much as possible,
It is advisable to control the temperature with a thbrmostAt.

Boxes or cartons containing frozen fish should be piled in the storage room
so that the zir can circulate freely between them, Those in the center of a
tight pile may defrost. Carc should be exercised also to stack the piles well
away from the walls, if the storage room has an outside wall or is near & room
maintained at a higher tempcraturs

A heavy glaze of ice should coat the surflace of 211 fish frozen in the round
or which do not have a wrapping of sowe aoisture and vapor-groof material, Fre-
guent. examination of the glaze should be made and reglazing done as 1s necessary
The water used for reglazing shouid be near Irves:zing temperature when sprayed
upon the surface of the fish,

when refrigerator cars oir trucks are to te loaded with fish taken from 2
cold storage room, it is advisuble to precool them thoroughly before loading is
begun, when the temperature of the cars has reached approximately that of the

storage room, loading should be accomplished as rapidly as possible. Ghen a car

is recelved at the warchouse and opened, it should be completely unloaded with
no dzlay,

If the fish beccmc defrosted during transfer from one warchouse to another
or enroute from producer to wholesaler, carcful examination of the entire lot
should be made. Those which have become entirely defrosted should be examined
with particular care. If it is determined that thay will remain in good condition
until refrozen, zllowing for approximatecly 24 hours additional time before they
will refreeze after placing in the freezer, then refreczing is justified. If,
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however, there is some doubt as to the auality of the defrosted fish, they
should be disposcd of immedistely cven if this entnils 2 loses,

Those which have only prrtially defrosted can be refrozen with reasonuble (
assurance that o first-class product will result, In any casc, attompts to
refreeoe package ¥ fish in the original corru. uted shipping carton should ncver be
made. The irdividunl packages of not larger than 10 pounds should be szparated
when ;laced in the I'reezer so thzt they will frecze as rapidly as possible., after
the r'ish ore entirely frozen they can be rep.cked i the original container,

10341

=



	002
	003
	004
	005

