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Abstract

Salting method for fish processing is commonly practiced for centuries. The use of brining is an
intermediate step in marinating, smoking and canning of fish sample. Brining helps to improve
the quality of fish and fish products. Instead of using the traditional dry salting method, salt
brining can be followed to extend the shelf life of the product by delaying microbiological
growth and the chemical changes. The aim of this study is to know the effect of different types
salts like lodized salt, Non-lodized Salt and Himalayan rock salt for bringing the selected fish
sample stored at both room temperature (35+2°C) and refrigerated temperature (35+2°C).
Brined fish sample was kept for 15 days both at room temperature (35+2°C) and refrigerated
temperature (35%2°C) after incubation, microbial population of heterotrophic bacteria,
Salmonella and Shigella, Coliforms, Vibrio sp., counts were evaluated and tabulated. The result
showed that the Himalayan rock salt brining had reduced the microbial load in comparison to
other iodized salt and non-iodized salt. Effect of 10% Himalayan Rock Salt on microbial
population of heterotrophic bacteria, Salmonella and Shigella, Coliforms, Vibrio sp., counts in
sea foods brined at room temperature was found to be 15x107, 2x103, 13x103, 5x10° cfu/mL
respectively. However, the quality of the final products is affected by the conditions of the raw
material, the type, quality and concentration of the salt as well as the salting method.
Comparing the salt brining method penetration rate of salt is higher in dry salting method into
the fish flesh.
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INTRODUCTION foods. Traditionally salting is practiced all over the

Salting or brining is one of the most simple and world to preserved sea foods and commercially sold
efficient method of food preservation especially sea  as dried fish. There are different salts available with
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varying chemical composition. It is understood that
because of their different in chemical composition,
different salts may perform differently during brining
process. lodized salts are in use for the past few
decades. lodine is a known antimicrobial agent.
Hence a research study is essential to compare the
brining effect of both iodized and non iodized salts.
This proposal is made to study the effect of iodized
salt, non-iodized sea salt and Himalayan rock salt on
the microbial load in the commercially available
fishes.

Seafood quality and safety are of great concern in the
present world. Most of the cephalopods that are
caught are stored and marketed in their frozen state,
spoilage caused by autolysis of the muscle is
particularly intensive in cephalopods because of the
high level of proteolytic activity in the muscle
produced by their highly active metabolism,*? and
this favors rapid microbial growth. The spoilage of
cephalopods in chilled storage is governed mainly by
Gram-negative  bacteria.> In  vacuum-packed
samples, there are qualitative and quantitative
changes due to the growth of anaerobic microbial
flora as aerobic organisms are inhibited,* and
spoilage is largely dominated by Gram-positive
bacteria.> Of the latter type, lactic bacteria are
favored, to the extent that they can become the
dominant flora.®

For improving the quality of whole muscle beef, pork
and poultry products, many studies have been grown
to incorporate the low salt brines using multi needle
injection technology. To impact the whole muscle
protein functionality without altering
flavor/appearance low salt brines are formulated
typically for less than 5% NaCl. Thus, low salt brines
are found to have high potential in reducing drip loss
during retail display, reducing cool-loss, improving
palatability (perceived juiciness) and extending shelf-
life.”

Researchers had focused on the use of high salt
brines through fish injection majorly for the products
like salted cod or cold-smoked salmon. Studies on
low salt injection in cod and catfish and have
demonstrated their use in uncooked fillet firmness
improvement and thaw drip reduction. The fish
evaluated in that research, however, does not
experience the type of texture degradation during
cooking that occurs with Pacific whiting.®

Salting is one of the oldest preservation methods for
foods. However, despite many other processes being
used today, the most common of which is freezing,
salting of fish remains a very important process for
Iceland where the products are, primarily, exported.
In the production of salted fish, the raw fish is
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filleted, or butterfly split and then heavily salted.
Various traditional methods like pickling/brining and
stacking (Kencing) are used for curing of salted fishes.
Instead of layers of fish and dry salt, split fishes are
piles in kench salting method. Liquid diffuses from
the fish as it takes up salt and the resulting brine is
allowed to drain off. In pickle salting the fish is also
dry salted but the fish is kept in vats and the liquid,
which diffuses from the fish, forms a strong brine
solution as the salt dissolves.®

There are many factors which affect the quality of
the final product, including the condition of the raw
material, the type, quality and concentration of salt
as well as the salting method.%!! The salting method
has an influence on the structural and mechanical
properties of the fish muscle. Akse et al.,!? had
studied that the rate of salt penetration into the fish
muscle is higher than that obtained by dry salting,
when the fish is brined it is believed to render both
better quality and higher weight vyield* The
concentration of salt in the brine affects the rate of
salt diffusion into the muscle and the quantity of
water and proteins extracted. Salt rate and water
diffusion rate were positively correlated with
increasing salt concentration of the brine.’34
Protein extraction from the muscle is one of the
functions of salt concentration, with a maximum at
6—-9% NaCl. Pure water or higher salt concentration
brines were used for the low quantity extractions.'*
This is clearly an influence of (salt/water) on inter
and intra-molecular bonds of the muscle protein and
will affect the structure and denaturation of the
proteins and thereby the water holding capacity of
the muscle.

In light of the reviewed literature it is found that a
comprehensive attempt to find the effect of different
types of salts to enhance the efficiency of brining of
sea foods is yet to be undertaken. Hence, it is aimed
to study the effect of iodized salt, non-iodized sea
salt and Himalayan rock salt on the microbial load in
the commercially available fishes.

MATERIALS AND METHODS

Collections of fish sample

Fish sample collected from the local market near
Kanathur (12.8663°N, 80.2447°E) Chennai was
washed with the running tap water to remove the
sand and dust particles, and then it was cut into
pieces for further studies.

Immersing in brine

The collected fish sample was taken for salt brining
with three different types of salts like iodized salt,
non-iodized salt and rock salt and was dissolved in
Distilled water. Dissolve 10g of three different types
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of salt to three different conical flasks of 100mL
distilled water and maintain a conical flask as control
without adding salt. Weigh 10gm of fish sample to
each conical flask expect the control. After 15 days
brining of fish sample at both room temperature (35
1+2°C) and refrigerated (35 +2°C) temperature,
inhibitory effect of salt on the microbial growth were
evaluated using the spread plate technique on the
Nutrient Agar medium, Salmonella and Shigella Agar
medium, Eosin methylene blue agar and Thiosulfate
Citrate Bile salt Sucrose agar medium.

Enumeration of microbial population

Sample is serially diluted and plated out on various
respective agar surfaces in such a manner that single
isolated bacteria form visible isolated colonies by the

The number of CFUs
per mL of sample

RESULT AND DISCUSSION

Salting is one of the traditional preservation methods
for food. Liquid diffuses from the fish as it takes up
salt and the resulting brine is allowed to drain off. In
this fish was kept in conical flasks and the liquids,
which diffuses from the fish forms a strong brine
solution as the salt dissolves. The method used for
salting of sea food has preceded salt brining using
various salts like ionised salt, non-ionised salt and
rock salt. This method of preservation had enhanced
the quality of the final product of various sea foods
in day-to-day life. The effect of the salt concentration
in the brine has been a matter of controversy in their
microbial load may be obtained by using lower salt
concentrations than by using a fully saturated brine
solution.

Gormley®® explains that there will be the different
metabolic rate for different strains of same species
at the same temperature. However different group
of bacteria could grow with the increase above 0°C.
Importantly gram-positive flora will increase above
the temperature 5°C. Since halophytic bacteria are
adapted to salinity, 2%-8% sodium chloride required
for its growth. They are highly populated to the outer
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plate count method. The number of colonies can be
used as a measure of the number of viable (living)
cells in that known dilution. Thus, the bacterial
sample is diluted by factors of 10 and plated on agar.
After incubation, the number of colonies on a
dilution plate showing 30 and 300 colonies is
observed, from the plate count data and calculate
the concentration of bacteria in the original sample.
Each Colony Forming Unit (cfu) represents a single
cell or a group of cells attached together and
inseparable by shaking. Therefore, the number of cfu
in the original sample is determined by multiplying
the number of colonies on a dilution plate by the
corresponding dilution factor.

The number of colonies (30-300 plates) X
The dilution factor of the plate counted

skin layer, on the gills and intestine of marine fish.
Bacteria are adapted to even lower refrigerated sea
water (RSW) system in presence of NaCl.®

Many factors are believed to affect the quality of the
final products like the condition of the raw material,
the type, quality and concentration of the salt as well
as the salting method. The rate of salt penetration
into the fish flesh during the salt brining will be
higher comparative to the dry salting.t’

Effect of salt on microbial population in the selected
sea fish sample brined at room temperature (35
+2°C) and the total bacterial population &
pathogenic bacteria population were assessed as
follows (Table No-1); The total heterotrophic
bacterial count in the selected fish brine was found
to be 42x108, 32x10% 19x10® and 15x10’cfu/mL;
Salmonella and Shigella count in the selected fish
brine was found to be 4x10%, 2x10%, 1x10* and 2x103
cfu/mL; Vibrio sp., count in the selected fish brine
was found to be 10x10% 35x103, 25x103 and 13x103
cfu/mL; Coliforms count in the selected fish brine
was found to be 12x10% 7x10% 6x103 and 5x103
cfu/mL.

Table No-1: Effect of salts on microbial population in sea foods brined at room temperature:

Microbial count (cfu)

Treatment Total Heterotrophic Salmonella and Vibrio Coliforms
bacteria(cfu/mL) Shigella (cfu/mL) (cfu/mL) (cfu/mL)

Control 42x108 4x10* 10x10* 12x10*

10% lodized Salt 32x108 2x10* 35x10° 7x10%

10% Non-lodized Salt 19x108 1x10* 25x103 6x103

10% Himalayan Rock Salt 15x107 2x103 13x103 5x103
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Effect of salt on microbial population in the selected
sea fish sample brined at refrigerator temperature
(35 +2°C) and the total bacterial population &
pathogenic bacteria population were assessed as
follows (Table No-2); The total heterotrophic
bacterial count in the selected fish brine was found
to be 30x107, 21x107 22x107and 19x107 cfu/mL;
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Salmonella and Shigella count in the selected fish
brine was found to be 28x103, 12x10% 18x10* and
12x103 cfu/mL; Vibrio sp., count in the selected fish
brine was found to be 25x10%, 13x103, 17x10° and
13x103 cfu/mL; Coliforms count in the selected fish
brine was found to be 24x10% 11x10% 16x10%and
15x103 cfu/mL.

Table No- 2: Effect of salts on microbial population in seafoods brined at refrigerator

Microbial count (cfu)

Treatment Total Heterotrophic bacteria Salmonella and Vibrio Coliforms
(cfu/mL) Shigella (cfu/mL) (cfu/mL) (cfu/mL)
Control 30x10’ 28x103 25x10* 24x10*
10% lodized Salt 21x107 12x10* 13x103 11x10*
10% Non-lodized Salt 22x107 18x10* 17x103 16x10?
10% Himalayan Rock Salt 19x107 12x10° 13x10° 15x10°

By increasing the effect of salt, the period of bacterial
development can be reduced. However, the total
bacterial count increases along the ripening period?!®
were found to have the Bacterial value of 7.5x105-
7.5x106 cfu/g *° and between 6.5x10°-1.67x108 cfu/g
20 The total mesophilic aerobic bacterial count
according to the Patir et al.,?! in salted mullet
(Chalcalbulrnus tarichii) stored at 4 + 1°C ranged
from 2.0 to 5,0 log cfu/g, with average 3.94 log cfu/g
wereas Al-Asous & A-Harbu?? study reports to be of
range 3.62 to 4.15 cfu/g for the salted wild mullet
(Valamugil seheli). All the above studies were in
evidence for the present study.

Therefore, to test this hypothesis, the effect of
different brine salting methods was studied by
traditional brine salting as maintaining a constant
brine concentration and increasing the salt
concentration gradually during brining. Fish samples
collected from the local market of kanathur
(12.8663°N, 80.2447°E), Chennai. Analyses were
carried out on the fish-brine salting with lodized salt,
Non-lodized salt and Himalayan rock salt, stored at
room temperature (35+2°C) and refrigerated
temperature (35+2°C). Microbial population of total
heterotropic bacteria, Salmonella and Shigella,
Coliforms and Vibrio sp., were enumerated by spread
plate technique on Nutrient Agar medium,
Salmonella and Shigella Agar medium, Eosin
methylene blue agar and Thiosulfate Citrate Bile Salt
Sucrose agar medium. Plates were incubated for 24
hours at room temperature and refrigerated
temperature for observation. Colonies on plates
were counted and counts were multiplied with the
relevant dilution factor. As per the colony count of
three different salt concentration, ionized salt
showed abundant growth of microorganisms and the
rock salt showed a smaller number of colonies. The

result indicates that the rock salt showed the better
inhibitory effect on the growth of microorganisms
and was significant in sea food preservation
comparing with other ionized and non-iodized salt
brining.

CONCLUSION

The method used for salting of sea food has preceded
salt brining using various salts like iodized salt, non-
jodized salt and rock salt. This method of
preservation had enhanced the quality of the final
product of various sea foods in day-to-day lifes. The
effect of the salt concentration in the brine has been
a matter of controversy in their microbial load may
be obtained by using lower salt concentrations than
by using a fully saturated brine solution. Therefore,
to examine this hypothesis, the effect of different
brine salting methods was studied; traditional brine
salting, maintaining a constant brine concentration
and increasing the salt concentration gradually
during brining. The results indicated that the effect
of rock salt in seafoods brined at room temperature
and refrigerator storage had reduced the microbial
load and was significant comparing with other
ionized ans non-iodized salt.
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