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Abstract: Salting method reduces the water content and reduces the activity of spoilage bacteria. This
experiment was performed to obtain a better understanding of several different methods of salting (dry, pickle,
mixed and brine salting) by using chapila, kachki, kajoli and tin kanta. The differences were observed during
the estimation of moisture, protein, fat and ash. All fish have been found to have better nutrient property,
although the protein content decreased with increasing salt concentration. The effects of changes in the
absorption of salt, the weight of the fish during the salting process were observed and found to be more or less
constant level after a specific period of the process of curing salt. From the overall performance, salting methods
can be arranged as follows: dry > pickle >mixed >brine. The sensory score value have been found to have
inverse relationship with Total Volatile Nitrogen (TVN) value. The content of TVN value increases when

decrease of sensory score value with the increase of study period.
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INTRODUCTION

The people of Bangladesh depend on fish for 58% of
its demand for animal protein and fish consumption
rate is currently18.94 kg/person/year while the demand for
fish is 20.44kg/year/person and the total demand for fish
is 29.74 metric tons per year [1-3]. Fish contains essential
amino acid and other important minerals such as
Phosphorus, Calcium, Magnesium etc [4, 5]. In addition it
contains polyunsaturated fatty acid, which plays
important role in reducing the cholesterol level in human
blood [6, 7]. Impairment begins to occur as soon dies.
Bacteria were introduced into a series of dots, through

gill, blood vessels, through the lining of the abdominal

cavity and finally through the skin. They produce
unpleasant odors and flavors grow and multiply [8].
Protein degradation, oxidative rancidity and the action
of microorganism are the principle causes of fish spoilage
[2].

Salting process can be divided into three stages. In
the first chemical transformation did not occur in fish.
Besides fish have the same smell and taste raw fish but
the fish is exposed to a high osmotic pressure. In the
second step, the salt concentration in the fish tissue
surface reaches equilibrium with the surrounding brine. In
the last stage, move smaller amounts of salt in the fish
tissue and as a result, the fish are slightly increased in
weight [2, 9].
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Hilsa is traditionally salt cured in Bangladesh
from many years ago. But now days due to ever
decreasing production level of hilsa fish as well as for its
ever increasing demand in fish market in frozen and in raw
condition both in home and abroad [3, 5]. But the small
indigenous fishes are not cultured in our country and the
natural supply of this fishes is monsoon dependent
[10, 11]. Therefore, we feel the necessary of producing of
salt cured lean fish with a view to meet the requirement of
ever-increasing population by providing nutritionally
enriched salt cured kacki, chapila, kajoli, tinkata in
laboratory condition.

MATERIALS AND METHODS

Raw fishes were collected from different markets in
Dhaka city in the early hours of the day and the fishes
were brought to the Fish Technology Research Section,
Institute of Food Science and Technology, BCSIR, Dhaka
for conducting the research activities. The raw fishes were
eviscerated, cleaned, washed, weighed and prepared for
salting in different methods. Four different salting
methods such as dry, pickle, mixed and brine salting were
adopted.

The raw fishes were enrolled with dry salt (fish
weight: salt weight = 3: 1), stacked in containers and
stored for a salting or curing period, at room temperature.
Then the extracted water of the fishes due to salt
action was removed from the container. Thus the
fishes allowed to remain in dry
condition for the production of dry salt cured fish.
From beginning till

were always
end change in weight, salt
content, moisture and physical appearance have been
observed.

The raw fishes were pickle salted as dry salting. But
the extracted water was not removed from the container.
As the fish muscle absorbs salt, water diffuses from a
pickle meat and let it drain ways. In brine salting fish also
salted with dry salt but the fish are kept in tanks so that
water diffuses from the fish forming strong brine as salt
dissolves in. Thus the fishes were always allowed to
remain in salt solution for the production of pickle-cured
fish.

During brine salting method, the raw fishes were kept
in 30% saturated brine solution (30 g salt and 70 ml
distilled water) and stacked in containers and stored for a
salting or curing period, at room temperature for the
production of brine salted fish.

Mixed salting method is a combined form of dry
salting and brine salting method. The fishes had
been enrolled by salt (fish weight: salt weight = 3: 1).
Then another 30% brine solution prepared and then
added to it, in containers and stored for a salting or curing
period, at room temperature for the production of mixed
salt product.

The moisture content of the raw and salt-cured fishes
was determined by AOAC method [12]. The crude protein
of the fish was determined by Micro-Kjedhal method [12]
using a factor of 6.25 [13]. For fat determination, the
method of Bligh and Dyer [14] was followed. Salt content
of the salt-cured fish products was estimated by Mohor
method [15]

After 7 days, when the fishes become dry
and crispy, each kind of salt cured fish has
been divided into four parts. Each portion then
weighed and kept into four different storage
conditions.

RESULTS AND DISCUSSION

Fish Processed and preserved after complete curing
salt have been found to achieve a level of quality. But
storage of salted product is very important to extend its
use full life. Table 1 shows the various composition of the
salted process.

In dry salting (Figure 1), the moisture content (%)
ranges from 38.00 (Kajoli) to 40.36 (Tinkata), protein
content (%) ranges from 22.50 (Kajoli) to 27.35 (Tinkata),
fat content (%) ranges from 4.2 (Kachki) to 7.08 (Kajoli),
ash content (%) ranges from 3.0 (Chapila) and 5.91 (Kajoli)
and salt content (%) from 20.19 (Tin kanta) to 25.78
(Kajoli).

In pickle salting (Figure 2), the moisture content (%)
ranges from 39.3 (Kachki) to 48.40 (Tin kata), protein
content (%) ranges from 22.3 (Chapila) to 26.4 (Kachki), fat
content (%) ranges from 3.39 (Tin Kanta) to 4.98 (Kajoli),
ash content (%) ranges from 3.14 (Chapila) and 5.91
(Kajoli) and salt content (%) from 17.31 (Tin kanta) to
20.35 (Kajoli).

In mixed salting (Figure 3), the moisture content (%)
ranges from 46.5 (Chapila) to 46.99 (Kajoli), protein
content (%) ranges from 23.8 (Chapila) to 25.5 (Kachki), fat
content (%) ranges from 2.76 (Kajoli) to 6.91 (Tin Kanta),
ash content (%) ranges from 2.01 (Tin Kanta) and 5.4
(Kachki) and salt content (%) from 19.75 (Kajoli) to 24.1
(Kachki).
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Table 1: Showing the biochemical composition of salt cured chapila, kacki, kajoli and tinkata

Salting method Name of the species Moisture (%) Protein (%) Fat (%) Ash (%) Salt (%)
Dry salting Chapila 39.1 273 5.1 3.0 24.5
Kachki 39.3 26.4 4.2 4.1 22.1
Kajoli 38.00 22.50 7.08 591 25.78
Tin Kanta 40.36 27.35 5.31 3.14 20.19
Pickle salting Chapila 48.3 22.3 4.8 3.8 19.2
Kachki 39.3 26.4 4.2 4.1 22.1
Kajoli 46.17 22.81 4.98 591 20.35
Tin Kanta 48.40 25.45 3.39 3.14 17.31
Mixed salting Chapila 46.5 23.8 3.9 2.9 21.1
Kachki 46.9 25.5 5.6 5.4 24.1
Kajoli 46.99 24.81 2.76 4.24 19.75
Tin Kanta 46.58 25.10 6.91 2.01 20.82
Brine salting Chapila 56.3 20.5 1.3 4.4 17.2
Kachki 56.0 19.0 1.4 5.1 17.2
Kajoli 54.83 19.80 1.25 4.28 17.71
Tin Kanta 55.32 20.02 1.22 5.53 16.98
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Fig. 2: Biochemical composition of the lean fish using

pickle salt

In Brine salting (Figure 4), the moisture content (%)
ranges from 54.83 (Kajoli) to 56.3 (Chapila), protein
content (%) ranges from 19.0 (Kachki) to 20.5 (Chapila), fat
content (%) ranges from 1.22 (Tin Kanta) to 1.4 (Kachki),
ash content (%) ranges from 4.28 (Kajoli) to 5.53

Fig. 3: Biochemical composition of the lean fish using
mixed salt
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Fig. 4: Biochemical composition of the lean fish using
brine salt

(Tin Kanta) and salt content (%) from 16.98 (Tin Kanta) to
17.71 (Kajoli). The surrounding brine has a much higher
salt content than the fish muscle. So the salt from the
brine penetrates into the fish muscle until the fish muscle
and the surrounding brine has reached equilibrium [16].
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Table 2: Showing sensory score value of the salt cured product pin pointing to the level of acceptability by the panel judges

Salting Method Dry Pickle Mixed Brine
Species Days Sensory Score TVN Sensory Score TVN Sensory Score TVN Sensory Score  TVN
Kachki 0
30 5 60 4 110 35 115 4 95
60 4 120 35 115 3 140 35 120
90 3.5 170 3 145 2.5 200 3 140
120 3 150 1 170 1.5 275 2 204
Chapila 0
30 5 55 4 110 4 105 4 85
60 4 70 3 120 3.5 120 3.5 110
90 35 110 2.5 140 3 150 3 145
120 3 140 2 240 1 270 2 235
Kajoli 0
6 4 95 4 105 4 95 3 155
12 35 125 3 130 4 100 3 165
18 2 230 2 205 3 130 2 220
24 1 290 1 290 2 230 1 280
Tin Kanta 0
6 4 100 4 100 3.5 115 4 100
12 3.5 115 3.5 120 3 140 3 165
18 3 160 3 155 2.5 200 3 170
24 2 250 1 285 L5 275 2 225
From the above discussion, salting methods can REFERENCES
be arranged as follows: dry > pickle > mixed > brine.
The results something differ from the findings of 1. Kabir, KM.R., RK. Adhikary, M.B. Hossain and

Mustafa et al., [17] in case of hilsa and sarpunti in
different salt curing methods where he found that
mixed > dry > pickle > brine salting. The moisture content
found to be increasing higher for the other salting than
dry salting. The protein content was reduced after brining.
This would be due to leaching of water soluble proteins
such as myogen (an albumin type protein) and salt
soluble fractions, myosin (a globulin). Myosin constitutes
about 75% to 80% of the total protein [18]. The protein
content in brine solution after brining supports this
interpretation. This findings coincides with the findings
with [9]

Quality  Assessment and  Storage Stability:
Determination of sensory score had been performed
using the basis of consumer acceptance which was
dependent on 4 physical parameters those were
appearance, texture, flavour and color of the fish product.
The sensory factor of the salt cured product is presented
in Table 2:

This diversity range indicated in the final quality and
can be attributed largely to the effect of various
conditions on salting agents and activities. It is seen
that the main factor affecting the quality is the storage
time.
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