436 CHAPTER 40

cartons are manufactured in various sizes and dimensions with
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thhout any profechve mamml except the carton iteelf,

capacities of from 3 ox to 15 or 20 Ib of product. oceurs during frozen gtoy

Overwrapping mabem.ls are used to cover the tai Tests 1 d d by the Bureau of Comme,
and reduce the I grati fmm the duct to the Figheries show thac overwrapping of fish fiflet block m:ml
surrounding The of an tabl with suitabl por proof films will minimize praq, iy
overwnppmg material are O.hat it be highly resistant to  dessication and provide better quality maintenance du'::
ive, heat sealable, adaptable 2

to hi n, and of attracti to the

frozen storage. Ome of the best exampies of & well p“"ﬁcfed

customer, Vanous types of mwmcrystalhne waxed paper,
cellophane, polyethylene and aluminum foil are available in
many different forms and laminant combinations which make
possible the selection of an overwrapping material best suited
for the degree of protection desired for each fishery product.
Consumer-sized . These have a capacity of 3 os to
5 Ib, are usually of ﬁlesel“oclcmg type of carton with a
hmged cover, and can be preformed by machines, or by hzmd,
without using glue. The fish is added, usually by hand, or in
some cases by machines, and the carton is then closed and
overwrapped by machinery. Products such as shrimp, fish
steaks, fish sticks, scallops, fish fillets and bite-sized portions
are generally packaged in these same seli-locking hinged-cover
containers. Ease and rapidity of bandling are some of the
advantages offered by these techniques. These cartons must
be overwrapped with a moisture-vapor resistant film to re-
duce this debydration. Cartons that can be cold-sealed satis-
factorily have been developed elummmng the need for over-
ing and thereby red costs. The z
quality of fish packaged in these cartons has not been mporf.ed
In some appbmt.\ons, cartons coatéd inside with polyethylene
are being used in lieu of cartons coated with wax. Special
gmse—fesutant coaungs are being used .in packaging oily
id roade of al foil or poly-
stymne employing specially designed covers are also in com-
mercial use. However, the keeping quality of fish packaged in
these containers has not been reported.
Materials such as polyethylene combined with eellophane

1 is one used for shrimp. Peeled and deveined or raw

. headless shrimp are frozen individually prior to Pachgmg
and glazed and packed into a carton which is then gye;.

wmpped or unfrozen shrimp are packed tightly into the pack.
age prior to freezlng, the package overwrapped, and the
ahnmp frozen in the form of a block. Much could be done to
improve many of the existing methods of packaging ﬁshe,y
products in the larger sized cartons. Maximum retention, of

quality during frozen storage can be attained by individualty
preglazing shellfish and steaks, or wrapping fillets and dresseq
fish in moisture-vapor resistant films prior to packaging, ang
overwrapping the carton with a suitable moisture-vapor re.
sistant fitm.

FREEZING

The product characteristics such as size and shape, freezing
method, and the rate of freezing affect the quality, the appear-
ance and the cost of production of the product. Several theo-
ries have been expressed on the relative effect of the freesing
rate (alow or quick freezing) on product quality (see Chapter
36) ’

Quick freezing of fish possesses the following advantages:
1. It chilly the pmduct. rapidly, preven! becterial spoilage.
g {t facilitates m.p glmg 0? ':;n\g.nuuu of ;p::duct.
. It makes devices
practicable, thus manem.lly mducmg ha.ndlmg costa. ¢
4. It promotes maximum utilization of freezer

5. It produca a kaged product of uniform n pearan:
with & minimum of vgalss or buées. p o=

R

polyvinylidene chloride, or polyester and
other plastic mntenals are bemg used with high speed auto-
matic pach kage shrimp, dressed fish,
fish fillets, ﬁzhponmnsandﬁshsteakspnorfofree‘mg In
some instances tearing of the wrapping material due to fins
protruding from the fish has been a problem, Otherwise this

method oI packagmg is satisfactory andy.ﬁords the product _ sharp fi

against dehyd and rancidity at
a compamuvely low cost. This packaging method has also
created new markets for merchandising frozen fishery prod-
ucts. Boil-in-the-bag type pouchés made of polyester-poly-
ethylene and combinations of foil, polyethylene, and paper
have been developed and are being used for packaging shrimp
and fish fillets.

Institutional-sized packages. The 5.1b and larger capacity
cartons used in the institutional trade are almost exclusively
constructed out of bleached paper board coated with micro-
crystalline wax. These cartons are generally not of the self-
locking hinged-cover type, the cover is separate and tele-
scopes snugly over the tray of the carton. Shrimp, scallops,
fish fillets, round or eviscerated fish, fish steaks, lobster tails
and fish fillet blocks are usually packaged in the 51b and larger
sized cartons. These cartons usually are not overwrapped, and
excessive dehydration can occur.

Products such as fish fillets and steaks are individually
wrapped in oellophx.ne or other moutum-vapor resistant
film, then packed in the carton. Fish, such as headed and

. dressed whiting and scallop meats, are packed into the carton
and covered with a sheet of cellophane. The cover is then put
on and the package frozen upside down in the freezer. Fish
fillets, for fish blocks, are all too often packaged in the carton

of these ad Quick f; is predomi-
nantly employed in the ﬁshmg industry today although
sharp (slow) freesing is still used to a limited extent.

Sharp Freezing of Fish

The oldest method of freesing fish commercially is termed
reezing. In view of current practices this name should
now be changed to slow freezing.

Fish to be frozen by this method are placed on shelves com-
prised of refrigerated pipe coils in which ammonia, Refriger-
ant 12, or chilled brine is circulated to provide the necessary
refrigeration effect. Often iron or aluminum pans or plates are
placed over the coils to form flat surfaces upon which the fish
rest. The heat transfer between the refrigerant in the pipes and
the fish at the point of contact is relatively high. However, the
overall heat transfer rate is quite low because an extensive
surface area of the product is not in contact with the pipes and
is cooled largely by the natural eirculation of the air within the
reezer.

Use of the sharp freezer is limited o freezing such round
fish as salmon and halibut, panned small fish such as fresh
water chubs, dressed fish, and institutional type packages of
fish such as fillets, scallops, whiting or shrimp. For proper freez-
ing the temperatures of the shelf coils should be between —20
and —40 F, and the fish should be plaecd on the shelvesina
single layer. Fans should not be used when freesing unpack-
aged fish because exoe.mve dehydrat.xon wxll occur. Pac!
fishery product: close d such as
consumer sized fish fillet packages and fish blocks, should be
prevented from bulging during freezing. Expansion can be
controlled somewhat by using metal trays with heavily
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Fig. 1....Freezing Packaged Fish Fillets and Sticks in
Tunnel-Type Blast Freezer

m;hied covers. About one sq ft of shelf space should be allo-

eated for each 734 1b of round fish, or for each 101b of pack-

aged fish packed in institutional type cartons (5 or 10 Ib
. eapacity, 234 in. thick). -

The rate of freezing in eommemal installations iz quite
dow. At evaporator temperatures of —5 to —20 F, 14 and
18.5 hr are required to cool 2-in. and 254-in. thick packaged
fish fillets, respectively, from 50 to 0 F. At a temperature of
—30F, a 10-12 Ib round fish will freeze to 0 F in about 12 hr.
Faster freexing can be accomplished by using lower
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Blast freezers are used for Ireenng such ﬁshery pmducfa
ag shrimp, fish ﬂllehz swaka
ducts packed in insti | size h mund dressed,
or panned fish; and shrimp, clams, or oysuers packed in
metal cans. More recently, t.hey have been used for ﬁeeung

fzh Sllets s
lets isble

paclmgmg films snd for freesing unpac]mged shnmp and pre-
cooked fish sticks. Unpackaged fish sticks frozen in a con-
veyor-type freezer are automatically packaged after freezing,
which further reduces the cost of handling.

Dehydration of product or freezer burn may occur in
freezing unpackaged whole or dressed fish in blast freesers
unless the velocity of air is kept to about 500 fpm and the
period of exposure to the air is controlled. Consumer-size
pmkagm of ﬁsh fillets or fish-fillet blocks requiring close

d bulging and distortion during
freezing. In blast rooms or tunnels, where the product is
frozen op trucks, the use of specially designed freeser trucks
ensbling distribution of pressure on the surfaces of the pack-
age will remedy this condition. No easy solution has been
found for controlling the expansion of the product on con-
veyor installations.

The freezing times for various sizes of packaged fishery
products are shown in Fig. 1.

Plate Fréezing of Fish

In the mulh—plam freezer, freezmg is sccomphshed by re-
in the hori-

. wing
zontal movable plates stacked vertically -ally within sn insulated

cabinet or in an insulated room.
'I‘he plaw Ireezer is used extensively in the freezing of fishery
d in size cartons and in 5and 10 1b
institutional type cartons. Among packaged fishery products
frozen in the plate freezer are fillets, steaks, shrimp, fish sticks,

. fish blocks and scallops. Fish to be plate frozen should be

properly paclmged to keep air spaces in the package at an

temperatures or by circulating cold air over the products.
Excessive handling of the product is another disadvantage in
the use of shelf freezers. As much as 3 hr are required for
bading, and 3 hr for unloading, 40,000 Ib of fish fillets. Iafil-
tration of air and accumulation of fmst on the shelf coils
during loading and unloading also & Handl;

requirements and air infiltration bave ‘been reduced by
utibsing conveyors to carry the product from the processing
oo into the freeger and fmm the fteeuer to Lhe cold-storage

toam. Some labor still is required t the
product from the conveyor to the freeser shelvu and from the
shelves to the conveyor.

Blost Freezing of Fish

o innels in which cold air is circulated by one or more fans
4ver an evaporator and around the product to be frozen. A re-
frigerant, such as ammonia, a halocarbon, or brine flowing
through a pipe coil evaporator furnishes the v re-

Blast freezers for fishery products are generally small rooms’

In addition, during f{reezing, spacers
should be used between the plates to prevent crushing or bulg-
ing of the package. For most producf;s the thickness of the
spacers should be about Js-}; in. less than that of the pack-
age. Where very close packege tolerances are n:quued a3 in
the manufacture of fish fillet blocks, a metal tray is employed
to hold the packages of fish during freezing. The tray is
generally the width of the package and as long as the width
of the freezer plates. After the tray is filled with fish blocks,
wooden spacers are inserted between the last block and the
end of the tray to prevent bulging of the psckaga A spacer
Y% in, thinner than the pack is gt

the plates. A tray is not necessary for ot.her psckaged sea-

toods such as shrimp, fillets, fish shxcks or sm.llops where close

are not as an auto-

matic continuous freezer with properly sxwd spacers can be
satisfactorily used for these products.

The plate freezer provides rapid and efficient freesing of

kaged ﬁsh T d by the Bureau of

frigeration effect.

Static pressure in these rooms is considerable and air ve-
locitieg average between 500 and 1500 fpm, with 1200 fpm
being 500 and 1000 fpm give
the most economical freezing. Lower air velocities result in
Slow product freezing, while at higher air velocities the (men-
ing costy per pound of fish frozen per hour i

p ery prod Tests
C ! Fisheries show that the freeaing time and energy
d for freezmg kaged fish sticks is greater than that
d for- fi kaged fish fillets, because of the

slower rate of heat transfer due to the air space within the

package; and the ratio of energy requirements for {reesing to -

pounds of product fmzen increases with thxcknws oi t.he
p The tes of
gize pacl of fish fill ﬁllefs and fish sf.lck.s are shown in Fig. 2.

Aly. Most blast freezers are fully leaded at one time by
wlling or bulling a rack of helves of fish into the freezer. More

Immersion Freezing of Fish

Tecently conveyors have been used to move fish conti Yy

in ) brine was one of the first

a blast room or tunnel.

methods used for quick freemng fishery products. A number




