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ssis. A concentration of between 6 — 10 % salt in the tissue will prevent
Bvity of most spoilage bacteria and the removal of some water from the
ing the salting process will also reduce the activity of the spoilage

fng may be divided into salt preservation, as such, and ripening.
e which is desirable for some fatty fish products, is a process that causes
% in the chemical and physical characteristics of fish flesh, generally by
enzymatic process. The rate of ripening depends on the fish, the salt
gition employed, the temperature and the amount of salt absorbed by the
ssues. These variables give rise to many different and uniquely
geristic products. Spoilage of fish is brought about chiefly by autolysis and
ial decomposition. Most enzymes and micro-organisms are inactivated by
Llt concentrations, and the reduced moisture content of salted fish also
in an unfavorable environment for the multiplication of micro-organisms.
salting process may be terminated when the fish have achieved the
d salinity and acquired the desired taste, consistency and odor.

aterial and methods

e choice of salt for salting depends on the method of salting, type of
Bet. the storage temperature of the product, the fish species, the method of
e, Bacteriological safety of the salt is important for the quality and safety
I and fish product.

> common salt is sodium chloride (NaCl) but almost all commercial salts

varying levels of impurities depending on the source and method of
action.

veral factors which affect the rate at which salt is taken up and water is

ed in fish are:

the higher the fat content, the slower the salt uptake;
the thicker the fish, the slower the penetration of salt to the centre;
the fresher the fish, the more slowly salt will be taken up;
the higher the temperature, the more rapid the salt uptake.

During subsequent drying the presence of salt has the following effects:
the higher the salt concentration, the greater the replacement of water
and, therefore, the less water that remains to be removed during drying;
the higher the salt concentration, the less water that needs to be removed
to produce a satisfactorily preserved product;
the higher the salt concentration, the more slowly the fish dries;
salt tends to absorb moisture from the air and at relative humidity of
more than about 75 per cent during the drying process or during
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subsequent storage, tish will not dry further: they may even absorb me
moisture.

Salt used to produce salted fish shall be clean, free from foreign matter ag
foreign crystals show no visible signs of contamination with dirt, oil, bilge ¢
other extraneous materials and comply with the requirements laid down
supplement 1 to the Code of Practice for Salted F ish (CAC/RCP 26-1979).

Methods of salting
There are three ways of fish salting: brining, dry-salting and pickle curing g
a combination of these treatments, increasing the amount of salt in the fis

substantially beyond that ordinarily found in the fresh product.
Results and discussion
Fish brining
g fish in a solution of salt (sodium chloride) in

period of sufficient length for the fish tissue to
amount of salt. Brine injection is the proces:

solution and, in

practice, the brine strength ranges between 80 - 100 %, which corresponds to
270 - 360 grams of salt to cach litre of water. When fish are placed in saturated

S ‘ on of the brine begins to fall as soon as salt begins to
penetrate the fish and water s removed. Unless plenty of brine is used and the
fish are stirred frequently, the rate of salt penetration and water removal may be
seriously reduced.

Fish dry - salting

Dry-salting is the process of mixing fish with dry salt and allowing the
resultant brine (from dissolution of the salt in the water present in the fish) to
drain away. Dry -salting results in a rapid loss of the weight of the fish. Dry
salting is the process of mixing fish with suitable food grade salt and stacking
the fish in such a manner that the excess of the resulting brine drains away. Dry
or kench salting cannot be recommended for general use in the tropics as the fish
are not covered by the brine or pickle and are, therefore, more susceptible to
spoilage and insect attack. Exposure to the air and the presence of salt also
encourages the rate of fat oxidation which gives rise to discoloration and the
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ish should be covered with a saturated brine or

characteristic rancid flavours. F
pt covered until salting is completed.

pickle as rapidly as possible and ke
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i
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i ud
dry - salting

Figure 2. Fish

Fish pickle curing
Pickling of pickle curng
stored under the brme ipackl

P

water extracted from the fish tissue. T

is the process whereby fish is mixed with salt and is

2y which 1s formed when the salt dissolves n the
ish flesh contains 75-30% water (very
fatty fish 60-65 %%l and this water can be replaced partly by salt in the
or diffusing from the fish becomes saturated with
_Wet salting (pickling) is the process
salt and stored in watertight

preparation of salted fish, wat
the surrounding salt and is termed “pickle”
whereby fish is mixed with suitable food grade

119



Meri llijoska REVIEW OF SCIENTIFIC PAPERS OF THE STUDENTS OF AGRONOMY

containers under the resultant brine (pickle) which forms by solution of salt in
the water extracted from the fish tissue. Brine may be added to the container.
The fish is subsequently removed from the container and stacked so that the
brine drains away. Pickle salting - fish are covered with salt and then packed in
water-tight containers in layers with salt sprinkled between each layer. The
pickle which forms covers the fish and if the fish are not completely covered in 3
- 4 hours, saturated brine is normally added to completely immerse them. A
cover should be placed on top of the fish to hold them below the surface of the
pickle. During pickle curing, the fish are surrounded by granular salt which,
initially, dissolves in the surface moisture of the fish. Sufficient salt is then
available to go into solution and maintain the pickle at saturation point as salt
penetrates the fish and water is removed. The water extracted from the fish also
contains blood and other compounds that help to reduce the rate at which fat in
the fish is oxidised.

Figure 4.

The various chemical and physical effects of using salt on fish were
discussed. Several of these are apparently contradictory and in commercial
salted fish production a compromise may have to be reached to resolve the
various factors. The rate of salt penetration of the flesh increases as the
temperature rises. Increasing the temperature also increases the rate of spoilage.
If fish are salted at a reduced temperature, e.g., +5°C, although the rate of salt
penetration is reduced, the rate of spoilage is more drastically reduced and it
may be possible to salt the fish to the centre before any serious spoilage occurs.
Similarly, salt penetration is slower in fresh fish than it is in partly spoiled fish
but it is impossible to make a good salt fish product from spoiled fish. In many
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large fish are split before salting because this increases the surface area

reduces the depth of flesh that the salt has to penetrate.

den and plastic barrels are suitable for brine or pickle curing fish. The

or should be of a size and shape which allows the largest fish normally

to be laid flat. Cement-lined vats or tanks are suitable for larger
of fish and the vats should be able to hold one days' catch with an

depth of one metre. Wooden lids fitting internally to the tanks which can

shted down to hold the fish beneath the brine should be provided. Vats

« should be situated in the shade to keep the fish as cool as possible.

quantity of salt used depends upon the type of cure required, the type of

4 the method used. For a strongly cured product, approximately 30 kg of

e 100 kg of fish is required. Although salt prevents the growth of spoilage

82 other micro-organisms are not so affected by the presence of salt.

organisms can be conveniently divided into three groups by their

ity to salt:

Low tolerance - growth is stopped, or the organism is killed, by the

presence of low concentrations of salt. Most of the normal spoilage

organisms fall within this group and a salt content of a few per cent will

prevent growth.

High tolerance - organisms which can tolerate high concentrations of salt '

although the rate of growth is usually reduced, or stopped, at very high s

salt concentrations.

Halophiles - those organisms which cannot grow without salt.

ith dry salted fish, the salt-tolerant and halophile organisms can continue to

but they cannot do so in pickle-cured products: most of them are aerobic

ssms and the fish and brine of pickle-cured fish contains very little, or no,

pst enzymes activity is stopped in heavily salted fish but, with lighter cures,
sh may develop characteristic flavors as a result of enzymes activity and the
# of certain salt-tolerant organisms. If the salt levels and fermentations are
arefully controlled, putrefactive spoilage may occur.
Sraditional processes used in the preparation of salted fish in various regions
been described. According Ah-Weng et al. (1985), almost 30% of the fish
ht in Southeast Asia is preserved by curing (salting, drying or smoking).
annenbaum et al. (1985) noted that in South China salting is done in
den vats, and the fish are arranged in alternate layers with coarse rock salt.
er a few days, the fish are immersed in brine and weights (often large stones
ged on top of grass mats) are placed on the surface to prevent the fish from
ing. The length of salting ranges 1 - 5 days, after which the fish are taken
to dry in direct sunlight, usually spread on woven grass mats. They are
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Besides discouraging bacterial growth, this will help achieve consistent and
table results.
pugh or firm - textured fish and fish with a high fat content will absorb salt
than soft - textured fish or low fat fish. Fish containing more fat,
er, needless salt to obtain the desired WPS content. It is also notable that
pusly frozen fish or low quality fish have flesh characteristics which
se the rate of salt absorption.
fficient salt levels in the final product are important for food safety,
t preservation and consumer preferences. Due to the many variables it is
2l to develop a processing formula for each species of fish and to ensure

it is rigidly followed. Regular salt level testing of the final product should be
stegral part of the process.
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