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ABSTRACT

The present study was focused on proximate composition and fatty acids profile of Sardinella
longiceps collected from three different coastal areas like Chennai, Tuticorin and Kanyakumari. The samples
were analyzed to estimate the proximate chemical compositions like protein, carbohydrate, lipid and ash
content showed higher % in the fish collected from Chennai coastal area than Tuticorin and Kanyakumari
fish sample. Fatty acid concentration also more or less found to be similar in the case of Chennai and
Kanyakumari fish samples.
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INTRODUCTION

India has vast potential resources in marine sector and it has 7, 517 kilometers of marine coastline
including 3, 827 fishing villages, and 1,914 traditional fish landing centers distributed between West-Bengal,
Odisha, Andhra Pradesh, Tamil Nadu and Pondicherry on the East Coast (DHA, 2014). Tamil Nadu and
Pondicherry was 30% with an estimate of 10.72 lakh fishes landed. It is more essential for human diet, to
raise the utilization of marine fish and its products  (Burr, 1989). Furthermore, it has been linked to health
benefits, such as the prevention of cardiovascular diseases and some types of cancer, including colon, breast
and prostate (Marchioli, 2002; Sidhu, 2003). Fish constitutes a very important component of diet for many
people, provides much needed nutrients for a healthy living. It is well understood and it has historically been
more readily available to the poor, especially in the rural areas of many developing countries like India
(Vijayakumar et al., 2014).

There may be group specific or even species difference in the biochemical composition. In general,
the proximate composition and fatty acid composition of fish are varied from one to another species. It
depends on age, sex and seasonal variations (Saritha et al., 2015). Fishes are very good dietary source of
vitamin B complex, niacin amide, Folic acid and fatty acids. Oil sardine constitutes 5, 44, 684 and they
formed around 29 % of the total marine fish landings and 59 % of the total pelagic finfish landing in Tamil
Nadu. Other sardines formed 17% in the total catch and 35% in the pelagic finfish catch whereas oil sardine
formed 12% in the total catch and 24% in the pelagic finfish catch. Sardine lipids with their high
polyunsaturated fatty acid content are nutritionally important. Omega-3 PUFA from sardines, especially EPA
and DHA are of particular interest because of their role in improving health and reducing the risk of chronic
afflictions like cardiac diseases, autoimmune disorders, diabetes, even cancer (Simopoulos, 1991). Therefore,
it is necessary to elucidate the major biochemical components like proximate composition and fatty acid
composition. So, this study was undertaken to create a base line data on the nutritional quality in S. longiceps
landed in three different coasts such as Chennai, Tuticorin and Kanyakumari.
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MATERIALS AND METHODS
Study area

Commercially important fresh marine fish, Sardinella longiceps were collected in three areas of
landing centers from southeast Coast of Chennai (13.12° N, 80.29° E), Tuticorin (8.75° N, 78.15° E) and
Kanyakumari (8.12° N, 78.15°E).
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Fig. 1 study areas Fig.2: Sardinella longiceps (Valenciennes, 1847)

Collection of samples

The collected fishes were kept in a cold ice box and transported immediately to the laboratory for
further analyses. Fishes were identified based on their morphometric and meristic measurement. Fleshy
tissues were removed from the fish and dried at 55°C (constant temperature) for 24 hours in on oven. Then
the dried tissues were powdered and used for the analyses of total fatty acids.

Chemical analysis

Protein, ash and fat were estimated in fish by the methods described by the Association of Official
Analytical Chemists (2012). All analyzes were performed in three iterations. The carbohydrate content was
calculated as follows (Mathew et al., 2014; Equation 1):

Total carbohydrates = 100 - (moisture + ash + protein + total lipids) %

Statistical analysis

Proximate compositions of fish were estimated by the conventional method Association of Official
Analytical Chemicals (AOAC) on the basis of wet weight (AOAC, 1987). The results obtained were
subjected to descriptive statistical analysis using SPSS. (Differences were considered to be significant when
p<0.05). The level of moisture was determined by drying in a hot air oven at a temperature of 100+2°C for
16 hrs and weighted for the weight loss. Dried samples were used to estimate the crude fat. The crude fat
determined by solvent extraction method. Data is presented as mean and SE. The data normality and
homogeneity were checked by Kolmogorov-Smirnov Test and Levene's respectively. The mean values of
the data were compared between the two study localities for each proximate parameter for individual fish
analyzed by student ‘t’ test using Statistical Package of the Social Science (SPSS) version 20. The p value,
less than 5 and 10% considered as a statistically significant. The correlation coefficient was performed to
establish the relationship amid proximate parameters.
RESULTS
Proximate chemical composition

A comparative proximate analysis (%) was performed in the fishes collected from different coastal
landing centers and statistically enlisted in (table 1). The results were showed significant difference (p<0.05)
in the fish samples of three different coastal areas.

Higher content of protein was present in Sardinella longiceps of Chennai coastal area (49.36 %) followed
by Kanyakumari (39.90 %) and Tuticorin (39.24 %). The highest carbohydrate content was observed in
Chennai Coast (14.34 %). On the other hand, species from Tuticorin (8.35+£0.02 %) and Kanyakumari (8.34
%) coast had similar amount of Carbohydrate. The lipid contents were recorded to be maximum in
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Kanyakumari coastal fish sample (22.66+0.02%) and minimum in Tuticorin coastal fish sample (6.94+0.03°).
In The case of ash content of the fish following sequence was observed in Chennai (4.35 %), Tuticorin (2.63
%) and Kanyakumari (1.95 %).
Table. 1 Proximate composition (%) of Sardinella longiceps in different
coastal areas

Proximate composition
(%) Chennai Tuticorin | Kanyakumari
Protein 49.36+0.03% | 39.24+0.02° | 39.90+0.05"
Carbohydrate 14.34+0.03% | 8.35+0.02° | 8.34+0.03"
Lipid 16.59+0.04° | 6.94+0.03° | 22.66+0.022
Ash 4.35+0.01% | 2.63+0.03" 1.95+0.03¢

Results are the mean values of triplicate + Standard deviation (SD) with significant difference at P<0.05.
Identical lower case superscripts denote similar values horizontally.

Fatty acid composition

The fatty acid profile (g/ 100g) is evinced in the Table. 2 and it showed the different fatty acids
derived from the muscle tissue of the selected fish. The fatty acid composition includes saturated fatty acids
(SFA), monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA) including the EPA and
DHA.

The SFAs present were palmitic acid (5.22 g) and margaric acid (0.39 g) seen more in the fish
collected from Kanyakumari coast as well as the stearic acid (3.56 g) were highly present in the fish sample
of Chennai coast.

The MUFAs including oleic acid showed a significant difference between the three coasts and highest
concentration in the Kanyakumari (4.56 g) followed by Chennai (4.15 g) and lowest in Tuticorin (1.03 g).

PUFAs include a- linoleic acid, linoleic acid, morotic acid, EPA and DHA. Large amount of a-
linoleic acid recorded in the fish collected from Kanyakumari (3.34 g) followed by Chennai (1.93 g) and
Tuticorin (1.09 g). When linoleic acid is considered, Chennai (5.09 g) and Kanyakumari (4.98 g) coastal
sample showed higher level. It is five times greater than the fish collected from Tuticorin (0.98 g) coast.
Morotic acid were highly present in S. longiceps of Tuticorin (1.22 g) and lowest in Kanyakumari fish (0.29
g) respectively. The ratio of EPA/DHA result showed all fishes are good source of fatty acids and it can be
highly recommended as the healthiest food for human nutrition.

Table. 2 Fatty acid profile (g/100g) of Sardinella longiceps in different Coastal areas

(Fg'?‘I(;BE)ACID PROFILE CHENNAI | TUTICORIN | KANYAKUMARI
Palmitic acid 1.67+0.02° | 0.49+0.02° 5.22+0.03%
SEA Stearic acid_ 3.56+0.04° | 1.56+0.02° 3.28+0.03"
Margaric acid 0.34+0.03% | 0.14+0.02° 0.39+0.05a
MUFA | Oleic acid 4.15+0.03° | 1.03+0.02° 4.56+0.03%
o-Linoleic acid | 1.93+0.02° | 1.09+0.03° 3.34+0.032
Linoleic acid 5.09+0.02* | 0.98+0.01° 4.98+0.01°
PUFA Morotic acid 0.34+0.03" | 1.22+0.02° 0.29+0.02°
EPA 0.61+0.02° | 0.64+0.07° 0.72+0.02%
DHA 0.51+0.04% | 0.47+0.02° 0.46+0.04°
EPA/DHA 1.19 1.36 1.56

Results are the mean value in triplicates + Standard deviation (SD) with significant difference at P<0.05.
Identical lowercase superscripts denote similar values horizontally.

SFA, MUFA and PUFA represent Saturated, Mono unsaturated and Poly unsaturated fatty acids

respectively.
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EPA and DHA represent Eicosatetraenoic and Docosahexaenoic acid respectively

DISCUSSION

The results of the present study revealed that the protein composition of S. longiceps have been highly
recorded in Chennai and it was higher than the same species at Pondicherry Coast (Vijayakumar et al., 2013),
Nagapattinam (Sinduja et al., 2013) and Pakistan (Munshi et al., 2005). Carbohydrate in the tissues exist as
glycogen, free sugars and protein bound sugars, which serve as energy reserves for various metabolic
processes. They are the major source of energy in animals, rapid depletion of stored carbohydrates primarily
in tissue are used for the metabolism (Vijayavel et al., 2006). Lipids are highly efficient as sources of energy
and they contain more than twice the energy of carbohydrates and proteins (Okuzumi and Fujii 2000). In the
present study, the lipid content recorded maximum in Kanyakumari coastal fishes. This value was higher
than the other Coast of S. longiceps (Ravichandran et al., 2011), Sardinella gibbosa (Kherun Nisha and
Asadullah, 2008) and Sardinella brasiliensis (Bulla et al., 2011). The ash content result of the present study
showed Chennai Coast fishes had higher concentrations when compare to other coastal fishes. It indicated,
large amount of presence of minerals. Biochemical components such as protein, carbohydrate, and lipids are
essential for body growth and maintenance (Okuzumi and Fujii, 2000). The spawning cycle and food supply
are the main factors responsible for this variation (Love, 1980).

The obtained composition results of Indian mackerel showed predominantly saturated fatty acids
followed by unsaturated fatty acids, both of which were present in a similar range. Unsaturated fatty acids
are composed mainly of polyunsaturated fatty acids, which agrees with many studies, including those of
Marichamy et al. (2009), Ganga et al. (2010) and Azim et al. (2018). Additionally, in a study on Atlantic
mackerel, the fat content increased with an expected increase in food consumption and varied among years,
seasons and geographic areas (catching grounds) in addition to individual variations in weight gain, as a
higher total fat content is related to the feeding period and the size of the mackerel (Romotowska et al., 2016,
2017).

Fatty acid composition (g/100g) of different crab species is presented in Table.2. In all the three
species the main SFA, MUFA and PUFA were analyzed. Among saturated fatty acids, SFA was recorded
rich amount in Kanyakumari fish’s especially palmitic acid and stearic acid. These compounds hypothesized
as not influenced by diet (Kleppel et al., 1998). This value was lower than the same species of Nagapattinam
coast (Sinduja et al., 2013). Predominant amount of a- linoleic acid recorded in Kanyakumari as well as the
linoleic acid recorded in Chennai and Kanyakumari. These results had higher amount than the oil sardine of
west coast of India (Ambasankar and Balakrishnan, 2006), Dussumieria acuta and Sardinella brachysoma
(Ravichandran et al., 2012).

PUFA:s like EPA and DHA was showed better concentration in the study areas. International Society
for the Study of Fatty Acids and Lipids (ISSFAL) suggests the intake of omega-3 fatty acids should be 0.65
g of DHA + EPA per day (0.22 g per day of each as a minimum) (Kolanowski et al., 2005). But, in the
present study all the sampling sites showed more amount EPA and DHA when compared to the known
standard. So, it’s indicated that oil sardines are enriched with higher amount of fatty acids. They feed on
micro planktons and phytoplankton, which is the chief food of S. longiceps. These micro planktons, also
known as heterotrophic protests, tropically improve the algal quality for consumption for higher trophic
organisms (Hardy and Keay, 1972). As an immediate prey, they improve the quality and quantity of lipids
in the food web by forming fatty acids like DHA with higher levels of unsaturation (Klein Breteler, 1998).
Regular consumption of omega 3 rich diets with appropriate content of EPA and DHA can prevent
hypertension, cardiovascular diseases, type 2 diabetes, rheumatoid arthritis, Crohn’s disease and reduce the
risk of Dementia, Alzheimer’s diseases, obesity, thrombosis, lung disease and cancer. (Dhanapal et al., 2012;
Palanikumar et al., 2013; Radulovic et al., 2014).

CONCLUSION

From the study it is understood that the biochemical composition present in the fish sample is site
specific and season. All the parameters analyzed in the Sardinella longiceps of Chennai coastal fish sample
are rich, could be due to the abundant diver site of Zoo and phytoplankton than the other coast. The present
study revealed that S. longiceps is a rich source of protein and lipids. Mono unsaturated fatty acids are the
main constituents of lipids. The lipid profile showed high levels of oleic acid, linolenic acid, stearic acid and
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palmitic acid which exert positive effects on the body by providing the main nutrients and preventing disease
in the consumer.

RECOMMENDATIONS

The obtained results showed favorable dietary components, mainly protein and lipids, in Sardinella

longiceps and highlighted the importance of the lipid profile on the health of consumers and the application
of different technological processes to avoid rancidity in fish. Further studies should be conducted on the
heavy metals, vitamin, and mineral contents of S. longiceps in different seasons and catching areas.
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