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ABSTRACT

Freshly caught miscellanecus f£ish were transported te the
laboratory, gutted and washed before mechanical separation into bons
and mince. Seven batches of Lhe mince were then treated with seven
different concentrations {Wt/Wt) of sodium chloride befors coolking.
The cooked mince was divided inte two groups, pressed and unpressed,
Percentage residual salit of the salted coohed mince jroo}ea water

and salted pressed mince was deteymined. Alsoc, the moisture content
of the salted cooked mince and salted pressed cake was determined.

The molsture contant of boih the salted cooked mince and salted press
cake decreased with percentage adaed aalt and an eguibirium was
reached around 20% level of added salt. However, the molsture content
of the presse d(kw@V@S lower than that of the cooked m;pre after 108
level of adﬁg? salt, It is interesting to note that the residu

salt in hoth the cooked and pressed mince increased with increa
added salt up to 20% where there was an eguibirium in the pres
mince., Furthermora, there was a direct TPldLlOPSth between ps
age residual salt in salted cooked mince and percentage salt in
cookad water.
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THTRODUCTION

There is an abundant poiential of small sized fish species which
are under~utilized i wost parts of the world, the extent of which
i3 estimated at over 6,000,000 metric tonnes, but most of these
fishes are mostly xuq“r»ed as trash. DBescause of the need Lo
increase the protezin consumption of the developing countries such
as Nigeria, it is n=cessary to examine ways of utilizing these
so~called trash fish.

Fisgh is an iwmportant nutrient as it Is high in proteins, iipids,
minerals and vitamins. However, these nutrients vary with species.
Because fish deteriorates quite rapidly, unlike meat, it is
necessary to prevent various stages of deterioration so as to make
it available for human consumption. Preservation techniqunﬁ that
are designed to prevent deteriorative procaesses inglude icing,
freezing, canning, drying, smoliing and solutes parnlc"'ally salt,

Solutes are used to zaduce the water activity of fish tissue.

Scott (1953; 1955 & 1957} introduced the concept of water activity
as a guantitative approach to the influence of water on microbial
proliferation in foods. Essentially, the solutes must be compounds
that have good solubility in water and must be able to exhibit very
large negative deviation from Raoulth Lew (Benmergul et al, 1979).
Benmergul et &l (1972) have also shown that many compounds including
caleium chloride, magnessulm chloride, calcium iodide, sodium
chlorids, potassium acetate and sodium formate arsz all able to
exhibit negative deviations from Raopult Law thereby, depressing
water activity. However, these woirkers pointed out that no single
electrolyte can provide adeguate depressions of water activity when
applied at a level that 1ls oxganoleptically acceptable.



Insplte of this theoretical consideration, it is possible to use
sodivm chloride at low levels to inhibit bacterial growth and at
high levels to prevenit their growth. The mechanisms of the action
of salt as a preservative are more complex and there appears to be
2 conflicting understanding of the process involved. However,
Scott (1957) reported .that salt acts by lowering the available
water to micro-organisms. Tt has been observed that halphilic
bacteria are able to survive high salt concentration because they
need sodium chloride to maintain the stability of their cell walls
{Moht and Lorsen, 1963).

Duer and Dyer (1952} revealed that the myosim fractions of fish
muscle proteins were denatured when a critical salt concentration
of approximately 8 - 10% was reached and that the rapid denatura-~
tion was accompanied by a sudden increase in salt uptake and
moisture loss. Thus in practice, it is necessary to use levels
above 10% salt to lower the water activity of £ish as a means of
preservation.

Penetration of fish muscle by salt cannot be over emphasised.

Thus, high temwperature has been employed in salting process of fish
mince and muscle because the ‘penetration of sodium chloride into and
the removal of water from fish mince have been found to be faster
{Taylor, 1922; Dyer, 1942; Talabi, 1982). These workers revealed
that the critical salt concentration was veached in a much shorter
time at higher temperatures. Furthermore, Kroemer and Knumbholz
{1931) observed that the maximum salt concentrations in which growtl
cccurs is greater at lower temperatures.

Because the underutilized fish are generally thrown away, we have
attempted in this laboratory to develop a process whereby these
fish can be fully utilized and made available for human consumption
but the various properties of products from this process using high
temperature, salting and pressing have not been elucidated. Thus,
the specific objective of this work was to make a preliminary
investigation intc the effects of high temperature salting on the
moisture and residual salt contents of the mechanically separated
fish meat in the fully understanding that the amount of salt
retained by the products and their moisture content can be used to
predict to a large extent the keeping guality of these product.:

MATERIALS AND METHODS

Fresh miscellaneocus fish caught off TLagos area coastal watex

using Federal Argonaught were washed with seawater and stored in
ice before transporting to Nigerian Institute for Oceanography and
Marine Research (NIOMR)'s processing room. The f£ish were gutted
and washed before being mechanically deboned using Boader 694
separator. The mince was collected and divided into seven batches
which were mixed thoroughly with different salt levels (0, 5, 10,
15, 20, 25, 30, and 35% wt/wt).

Each batch of salted mince was passed through a cooker/press
system with facilities for collecting:-

{a) the free at 80°C water produced during cooking, and

(b) the press water.

The cooked mince was divided into two groups. One group was not
pressed (cocked mince) ‘while the other group was pressed into
cakes (salted preseed cake: SPC). Liguid samples were collected
when salted mince was steaming, when it was cooked and the cooked
mince was being expressed and finally when mechanical pressure
was applied to the cooked mince. The cooked and pressed mince
were pUt in polythene bags, while all water samples were put in
vials and stored in the refrigerator for salt and moisture
analysis.
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Determination of Scodium Chloride

The salt content of the salted cooked mince (SCM), BPC and cooked
water was determined by a modified A.0.A.C. {1975) silver nitrate
titremetic method.

Determination of .Moisture Content

The moisture contents of the SCM and SPC were determined by direct
distillation (A.0.3.C., 1975).

RESULTS

The effect of varying levels of salt on the moisture content of the
cooked mince and the pressed cake are presented in Figure 1.

Between 0 and 5% added salt, the cooked and pressed cake produced
did not show much difference in their residual moisture since
approximately the same levels of moisture was observed. At a level
of 10% added salt, the residual moisture content of the pressed cake
fell to a level (70%) that was lower than that of cooked mince
(75.25%). 1In general, between 0 and 10% added salt, the effect of
salting can be said to be directly related to a gradual ,loss of

water with increasing addition of salt to the raw mince. Between

10 and 20% added salt, there was a drastic drop in the residual
moisture level of the cooked mince and pressed cake after which
equilibrium zppeared to be attained. It is, however, interesting

to point out that the residual moisture levels in the SPC beyond

the 5% level of added salt were consistently lower than in the cooked
mince. This appears to be due to the effect of pressing and it seems
that the effect appeared to be taking place beyond 15% added salt.

The effects of salting on residual salt in cooked mince and pressed
cake are shown in Figure 2. The variation of added salt with the
residual salt in the cooked mince was up to the level of 20% added
salt. Between 20% and 35% added salt, there was a step-~wise ,
increase in the residual salt content. Almost a linear relationship
similar to what was observed in the cooked mince was also noticed in
the pressed cake between 0 and 20% added salt. Beyond 20% salt, there
was an equilibrium in the residual salt content of the pressed cake.
The salt levels were consistently lower in the pressed cake than in
cooked mince and the effect of pressing appeared to be fairly
constant until 25% salt was added to the mince. At this point and
beyond, the effect of pressing became significantly pronounced.

The shaded portion in Figure 2 represents the effect of pressing.

While 20% appeared to represent the equilibrium in pressed cake

in respect of residual moisture and salt (Figure 3), the moisture
and salt eguilibrium in respect of the cooked mince material seemed
to be less well defined. TFor instance, the moisture equilibrium
point was 20% whereas, in the salt, two egquilibrium points {(20% and
30%}) appeared to have given rise to the step~wise curve in Figure 2.

The repression curve (Figure 4) shows that there’was a direct

relationship between residual salt in the cooked mince and the
residual salt in the cooked water,

DISCUSSION AND CONCLUSION

Salt as a preservative has been widely used for several years,
Unfortunately, with the development of refrigerative technology,
research efforts for food preservation has continued to ‘decline.
This is even trus of the tropical third world countries which can
least afford the luxury of refrigeration. In the preliminary
work of Del Valle and Nickeson (1968), the eguilibrium consider-
ation relevant to fish mince were examined in respect of ambient
temperature and considerable fundamental knowledge were established
which were later applied in products development studies (Bellos
and Pigott, 1979:; Young et al, 1979). salting of fi at room
temperature facilitates an energy efficient removal of water from
fish muscle thereby lowering the water activity and the
susceptibility of such product to microbial damage. Duerr and
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Dyer (1952) observed that salt dematuration point of cod protein
was-at 103 and this corresponded to the point at which high moisture
loss began during salting.

There has besan o few publications ou the application of these
voncepts by Del Valle st al (1873) at fairly slevated temperature.
The Mmost notable of Chese publicationz was by Talabi (19281) in
Fhich meat analogues were salted at high temperture and which
resulted in o reductlion to traditionel ambients temperature salting
time when compared to traditicnal ambient temperature salting.

The approach has now been adapted to the salting of mechanically
separated fish mince and forme the basis of this study.

Resulis presented in Figure 2 clearly shows that an almost linear
relationshilp exists between the amount of salt added and the
residual galt that could be obtained when such a mince is subjected
to cooking. The ensulng preduct is, however, considered falrly wet
since Lt 2till contains a high moisture content when a high level
of salt (35%) is added (Figure 1). Such @ material containing a
high level ¢of salt (over 20%) would contain a minimum of 13% salt
as Figuze 2 shows. However, it is felt in this study that it will
be possible o yemove part of the moisture by a process of pressing
in order to remove the possibility of the microbial damage. When
prevsing was carried out on the cooked minces in Figure 2, some
Jdegree of loss of salt was experienced and the shaded protein shows
the e@ffebt of the applicaticn of prezsing. The technological
significance of pressing is that it apables & reduction in the
amounit of medsture that ig availlable for microblal growth so that the
salt level that will be required to prevent such growth will become
considerably reduced. The overview of Figureg 1 and 2 i.e. Figure 3,
cleaxly shows that beacause eguilibrium iz attained with pressure at
20%, it seems logizal o suppose that at that level of salt,
increasing the pressure on the pressing eguilibrium may result in a
lower level of moisture. But this was not investlgated in this
study. It ig¢ apparent from this resulis, however, that the cooked
mince has a mazimwm capacity of szalt and water relation (subject

to the pressing conditions which for the sakt was 11% and for-
moisture 15%}.

Theoraetically, this salt level (20%) will still have not saturated
the residual moisture of 51% and as such, the product may not be
stable to some microorganisms. It appeared from Figure 3 that
theoretical saturation has been achieved only in the cooked mince
at a level above 30% added salt which corresponded to 16.8% salt
and 55% moisture. The theoreticzl saturation point of sodium
chloride (salt) used iz 26.6% at 20%. This condition allows a
salt saturation of S0divh chloride in water at 20°C. Theoretically,
this condition will adeguately prevent bacterial growth.

Under the condition prevailing in the sguipment used in this
study, it was not possible to produce pressed cake of micro— .
biclogically free guality, since it would not be possible to
saturate the residual meisture in pressed cake with salt. It is,
therefors, felt that the pressure may be increased for improved
product.

However, it is possible to produce & microbiologically stable
cooked mince by the addition of a minimum of 30% sodium chloride
prior to cooking. Alternatively, it should be pessible by direct
addition of salt to the pressed cake to increase the salt level
to a level that will prevent microbial growth. ¥Further work is
being contemplated along this dirsction.
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