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Abstract

Proximate composition (moisture, protein, fat and ash) and chemical analysis (pH) of fresh and dry-salted (DS) fish samples-
Shoal (C. striatus) and Taki (C. punctatus) were determined using standard methods of analysis at room temperature (270-
31°C) for shelf life study. In processed condition, moisture(%), protein (%), fat (%), ash (%) and pH were 48.84%, 28.49%,
5.63%, 18.97% and 6.3 respectively in case of DS Shoal and 46.21%, 23.58%, 4.03%, 27.27% and 6.5 respectively in case
of DS Taki fish-product. During different days of storage, moisture and pH was significantly increased (p<0.05) whereas
total protein, lipid and ash contents were decreased significantly (p<0.05). Moisture (%) and pH was increased 53.69% and
8.1 in case of DS Shoal (165 days) and 53.02% and 7.9 in case of DS Taki (150 days) respectively. Protein (%), fat (%) and
ash (%) content were decreased 26.52%, 3.00% and 17.28% in case of DS Shoal (165 days) and 20.41%, 3.24% and 23.45%
in case of DS Taki (150 days) fish-product. Experimentally it has been proved that the dry-salted shoal fish-product has

longer shelf life (165 days) and has found better way for preservation at laboratory condition.
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Introduction

Being one of the richest sources of proteins, vitamins and
minerals fishes are widely used in Bangladesh as essential
source of nutrients required for people. Moreover, as
supplementary source fishes alone contribute about 80% to the
nation’s animal protein. But the availability of this valuable
nutrients source largely depends on the extent of salting, drying,
smoking and freezing and many other types of preservation
methods'”.

Fishes are very much susceptible to spoilage factors and stat to
spoil just after being caught. The spoilage is mainly due to
microbial flora, sun, poor handling methods and so on’. So
immediate care should be taken just after caught in order to
prevent possible damaged. There is increased pressure from
countries engaged in fish processing to establish effective
quality assurance systems in their plants and companies must
devote both management and technical resources to meet this
objective.

The purpose of the present study is to develop an efficient and
effective model for curing of various fish species using cheapest
ingredients (like salt) for the production of high quality end
products, such as Dry-salted products and transfer the
technology to the rural small-scale fisher folks allover
Bangladesh. Among the freshwater fish species, Shoal (C.
striatus) and Taki (C. punctatus) are delicious, nutritious and
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popular to the consumers as well as bear high market price. So it
is necessary to take some steps for their proper preservation and
marketing and during this period maintain proper quality.

Material and Methods

The fresh fish (Shoal and Taki) were collected from the river
Meghna in early morning and the fishes were brought to the
Fish Technology Section, IFST, BCSIR, Dhaka, using sterile
polythene where fishes were carefully washed with cooled tap
water. Head, scales, fins, gills and viscera were removed and
washed to remove blood, slime and unnecessary flesh. The
experiment was conducted for a period of 6 months between
March, 2013 and August 2013.

A fresh flesh sample of shoal and Taki fish specimens (6 to 7
slices) were taken randomly which represented the parts from
whole body of the fish. Then the slices were chopped with skin
and bone and finally ground with an electric blender to make a
homogenous sample before being sampled for analysis.

Dry-salting (DS) method: Sodium chloride (NaCl), also called
common salt, and table salt, is generally recognized as a safe,
antimicrobial and incidental food additive®. Salt has been used
as a seasoning and flavor enhancer as well as a preservative or
curing agent, had been purchased from the local market. Salt is
a powerful depressor of water activity (a") of the food. It has
also been indicated that chloride ions are toxic for some
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microorganisms’. The fresh fishes were enrolled by dry
commercial salt (NaCl) of about 30% by weight of the dressed
fish (fish weight: salt weight 3:1), stacked in containers and
stored for a salting or curing period, at room temperature. In this
method, the extracted water of the fish due to salt action had
been removed from the container. Thus the fishes were always
allowed to remain in dry condition for the production of dry
salt-cured fish.

Storage of the product: At the end of salting process, Dry-
salted product of two fishes was packaging with plastic bag
maintaining aseptic condition as far as possible and was stored
at room temperature (27°-31°C). The preservation period of
product is linked to the amount of salt added; therefore a
straight proportion is present between the amount of salt used
and the preservation period’.

Sampling procedures: Evaluation of phisico-chemical
characteristics in Dry salted Shoal and Taki fishes were carried
out 15 days interval for room temperature, until the fish become
spoil or inedible condition. Two duplicate experiments were
conducted at regular time intervals during salting period. Salt
crystal was removed from the dry-salted products by tissue
paper before being sampled for analysis.

Proximate Analysis: Using conventional method of AOAC, the
proximate composition of fish was determined®.

Estimation of moisture content: About 5 gram of previously
prepared fairly minced samples were taken into each known
weight basin and weighed in a digital balance (Toledo,
Switzerland). The samples were allowed to dry into the oven
(Memmet 854 Schwabach) at 105°C for 24 hours in order to
remove the moisture until constant weight. After that, the basins
are taken out of the oven, cooled in a desiccators and were
weighed in a digital balance. Calculation

Weight Loss
Original Weight of Taken Sample

Moisture (%) = x 100

Estimation of protein content: The protein content was
estimated using conventional —micro-kjeldahl  method’.
Calculation

% N, (titration reading - blank reading) x strength of acid x 0.002 x % x 100

weight of taken sample

% of protein = % of total N, x 6.25 (For most routine purposes
the percent of protein in the sample is then calculated by
multiplying the % of N, with an empirical factor of 6.25 for
fish).

Estimation of fat content: About 5 g sample was taken into
conical flasks and 10 ml of folch reagent (Chloroform:
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Methanol = 2: 1) was added into the sample and homogenized
properly and kept in air-tight condition for 24 hours. Fat
contents of the fish muscle react with that solvent and remains
in the solution. After 24 hours the solution of the flask was
filtered in another weighed conical flask through a filter paper.
Then these flasks were given in a hot water bath to dry up and
removed the solvent. After that the flasks were kept into an oven
for an hour to get the actual fat content. Then the flasks were
weighed in an electronic balance to get the amount of fat
content. Calculation

Weight of the residue
Weight of taken sample

x 100

Fat (%) =

Estimation of ash content: About 4-5 g fish sample was
weighed into a pre-weighed crucible and heated over a long
flame till all the material was completely churned and
transferred in a Muffle Furnace (6OOOC) for 5 hours. Then the
crucible was cooled in desiccators. Finally ash (%) was
estimated. Calculation

Weight of fish

ash (%) = -
Weight of taken sample

x 100

Estimation of pH value: pH value of the sample was
determined with the help of a pH meter (Mettler Toledo 320-s,
Shanghi, China) follwing standard method'.

Statistical analysis: To calculate significance at p< 0.05 level
all data was analyzed with the help of SPSS for windows,
version 20 statistical software.

Results and Discussion

Determination of the proximate composition and pH of Shoal
and Taki fish in fresh condition and dry-salted condition
(storage at room temperature) were done. It has been established
that the proximate composition of fish may vary in different
species and even within the same species from one individual to
another is mainly due to age, sex, season, size, species,
starvation of the day, energy spending procedure and so on'' ™,

Moisture, protein, fat, ash and pH value was 77.03%, 17.32%,
2.62%, 1.44% and 6.9 in case of fresh shoal fish and 78.65%,
15.89%, 3.02%, 1.16% and 7 in case of fresh taki fish
respectively (figure 1). Fresh fish samples presented a high
moisture and low protein content, similar to previous report’.
Fish species with low levels of fat are suitable to be processed'®.

Changes in proximate composition in dry-salted shoal and taki
fish products during different days of observation period
through shelf life study were shown in figure 2 and 3.
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Figure-1
Comparison of the proximate composition and pH value of fresh Shoal (C.striatus) and Taki (C. punctatus) fish
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Figure-2
Changes in Proximate Composition of Dry-Salted Shoal fish during Storage at Room Temperature
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Figure-3
Changes in Proximate Composition of Dry-Salted Taki fish during Storage at Room Temperature

Moisture (%): In present experiment, moisture content was
48.84% and 46.21% in freshly processed dry-salted shoal and
taki fish and after completing the duration of storage period, it
was found 53.69% (165 days) and 50.92% (150 days)
respectively (figure 2 and 3). The moisture uptake during the
storage period was significant in the products stored in room-
temperature. Moisture absorption in such products is obvious
during monsoon due to high relative humidity difference.

Protein (%): In dry-salted shoal and taki fish products, protein
content was found 28.21%, and 23.58%, in fresh-process
condition and after completing the duration of storage period it
was decreased into 25.52% (165 days) and 21.53% (150 days)
respectively (figure 2 and 3). The decrease of protein level was
found to be significantly proportional (P<0.05). Protein
decreased with storage of cured meat was attributed to some
changes during storage that caused by ‘maillard reaction and
changes in pH'’. Salt causes the proteins in fish muscle to swell
and salt lead the protein become denatured if increases in the
muscle'®.

Fat (%): Fat content may be influenced by season and
geographic location'. In dry-salted shoal and taki fish products,
fat content was found 3.99%, and 3.93%, in fresh-process
condition and after completing the duration of storage period it
was 3.30% (165 days) and 3.49% (150 days) respectively
(figure 2 and 3). It is clear from the present results that fat
content was decreased significantly (p<0.05). This might be due
to oxidative deterioration, thereby affecting lipid extraction®.
Decrease in the level of crude protein and fat contents of small
and large salted Bouri fish muscle (Mugil cephalus) were
reported”’.
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Ash (%): In dry-salted shoal and taki fish products, ash content
was found 18.98%, and 26.37%, in fresh-process condition and
after completing the duration of storage period it was found
17.58 % (165 days) and 24.55% (150 days) respectively
(figure 2 and 3). The higher value of total ash content in freshly
processed dry-salted shoal and taki fish than fresh fish was
attributed to high salt content. Similar levels of ash content in
salted fish were noticed by several workers™.

Changes in pH value: The pH of freshwater fish flesh at fresh-
condition is almost neutral”. In post-mortem period,
decomposition of nitrogenous compounds often tends to
increase in pH level in fish flesh®. Increase in pH indicates the
loss of quality in fishes. The pH value of DS shoal and taki fish-
product was significantly (P<0.05) increased during storage
time. pH value of fresh Shoal and taki fish was 6.9 and 7 in our
study . But when salt is added with the fish, pH value decrease
due to increase of acidic compound and after that among shelf
life study pH value increases in the time interval due to increase
of basic compounds. In the present study pH value were found
to vary from 6.3 (0 day) to 8.1 (165 days) for DS shoal and 6.5
(0 day) to 7.9 (150 days) for DS taki (figure 4).

The acceptable range of fish pH is 6. 8 but are considered to be
spoiled above 7 *. The initial pH values in the samples were
similar with other researchers. The increase in pH values during
the storage of room temperature (27-31°C) was higher than
reported in other researches. The probable reason behind these
differences was due to differences in fish species and different
methods of salting used.
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Figure-4

Changes in pH value of Dry-Salted Shoal and Taki fish during Storage at Room Temperature

Conclusion

From the result of this study, the proximate analysis and pH
value showed that dry salted shoal product have grater nutritive
value in terms of percentage crude protein and experimentally it
has been proved that this product has longer shelf life (165
days) and has found better way for preservation at laboratory
condition.
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