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Introduction
Fish can form a very nutritious part of man’s diet rich in most 

of the vitamins, good selection of minerals and the proteins which 
contain all the essential amino acids in the right proportions. Although 
the amount of protein in fish varies a little from species to species 
and, on occasions, within a species, the protein content of meat 
and fish is roughly comparable. Fish are a great source of protein, 
vitamins, and minerals and omega-3 fatty acids, a key nutrient for 
brain development.1,2 A well-balanced diet that includes a variety of 
fish and shellfish can contribute to heart health and children’s proper 
growth and development.3 The chemical composition of fish varies 
greatly from one species and one individual to another depending 
on age, sex, environment and season. Fish and shellfish are highly 
perishable, and prone to vast variations in quality due to differences in 
species, environmental habitats, feeding habits and action of autolysis 
enzymes as well as hydrolytic enzymes of microorganisms on the fish 
muscle.4 During the past 20 years, however, there has been renewed 
interest in other dietary components that might favourably improve 
lipid profiles and reduce risk of coronary heart disease (CHD). Fish 
and fish oil, rich sources of omega-3 fatty acids, have sparked intense 
interest in both epidemiological studies, which suggest a favourable 
effect on CHD, and metabolic ward studies, which show a striking 
improvement in lipid profiles in hyperlipidemic patients.5 Fish meal 
has been the most important feedstuff used as a source of protein in 
aquaculture feeds because of its essential amino acid composition 
and palatability.6 Demand for protein ingredients in aquaculture is 
expected to exceed supply in the next decade. The growth of the 
aquaculture industry will also raise the price of feedstuffs.7 Fish is 
known to be a source of protein rich in essential amino acids (lysine, 
methionine, cystine, threonine and tryptophan).8 Fish quality is a 
complex concept involving a whole range of factors, which for the 
consumer include for example: safety, nutritional quality, availability, 
convenience, integrity, freshness, eating quality and the obvious 
physical attributes of the species, size and product type. Information 

about handling, processing and storage techniques, including time and 
temperature histories that can affect the freshness and quality of the 
products is very important for the partners in the chain.9

  The essential amino acids are lysine, methionine, threonine, 
tryptophan, isoleucine, leucine, phenylalanine and valine. Failure to 
obtain enough of even one of the essential amino acids results in the 
degradation of the muscle proteins in the body. Recent evidence shows 
that some amino acids and their metabolites are important regulators 
of key metabolic pathways that are necessary for maintenance, 
growth, feed intake, nutrient utilization, immunity, behaviour, larval 
metamorphosis, reproduction, as well as resistance to environmental 
stressors and pathogenic organisms in various fishes. In recent years, 
fish lipids have also assumed great nutritional significance owing 
to their protective role against the development of cardiovascular 
disease and rheumatoid arthritis.10 Hence, consumption of fish, 
both freshwater and marine, is therefore being encouraged. Hence 
the present study shows the comparative analysis of biochemical 
composition of some marine fishes of landing site of Tuticorin and 
market of Madurai district.

Materials and methods
Sample collection

The samples of Elops saurus (Linnaeus, 1766), Lutjanus sebae (G. 
Cuvier, 1816) and  Carangoides malabaricus  (Bloch & Schneider, 
1801) were collected from the fishing area of Tuticorin coast and from 
the Madurai market in the morning and transferred immediately to 
the laboratory in polythene bags during January 2015 to March 2015.

Preparation of Experimental Tissues for Biochemical 
analysis

The tissues were cut with razor, washed with distilled water and 
blotted with blotting paper. A weighed portion (about 5g) of tissues 
were homogenized in 3 ml ice - cold saline (0.89% NaCl) solution 
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Abstract

Marine fishes are known to be a good quality source of protein and rich in essential amino 
acids. Moreover, it contains high amount of monounsaturated and polyunsaturated fatty 
acids that might favourably improve lipid profiles and reduce risk of coronary heart disease 
(CHD). The present study was carried out to determine the nutritional evaluation of raw 
marine fishes of Landing site and market. The result shows that Lutjanus sebae from landing 
site tend to have the highest moisture content 76.5%, when compared with market fish of 
71.3%. The landing site of C. malabaricus had the highest protein and ash content of 19.5% 
and 4.56% whereas the market fish reduced to 14.3 % and 3.12%. The L. sebae collected 
from the landing site had the highest lipid and Carbohydrate content of 3.2 % and 6.6 % 
whereas the market fish had 1.8% and 4.5 %. Thus the present study revealed that the 
freshly captured fish have very good nutritional value than the market fishes.
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for saline extract (for Carbohydrate and protein estimation) and 3 
ml ethanol for ethanol extract (for lipid estimation) in a mortar. The 
homogenate was centrifuged at 4,000rpm (3,500xg) for 15 minute 
at 5°C in a cooling centrifuge to get a clear saline supernatant. The 
procedure is repeated to get ethanol supernatant. Aqueous extract in 
ice- cold saline was used for estimation of biochemical constituents 
like carbohydrate and protein and ethanol extract was used for lipid 
estimate.

Estimation of Moisture

The following equation was used to determine 
the moisture content of the dry fish sample: 
Percentage (%) of moisture = (weight of the sample – weight of the 
Dried sample)/weight of the sample

Estimation of carbohydrate

Carbohydrate content of the fish tissues was estimated by Anthrone 
reagent as described.11 The carbohydrate content was expressed in 
percentage (%).

Estimation of protein

Total protein was determined by method.12 The protein content was 
expressed in percentage (%).

Estimation of lipid

Total lipid was estimated by the following the method.13 The lipid 
content was expressed in percentage (%).

Estimation of Ash Content

The following equation was used to 
determine the ash content of the dry fish samples. 
Ash (%) = (weight of ash/weight of the sample) ×100

Data collection

The data for Biochemical parameters were analyzed using one-way 
analysis of variance and the difference in the means between groups 
were tested for significance at the 95% confidence level. P values < 
0.05 were considered to be significant; using Duncan’s multiple range 
tests. All statistical analyses were performed using the SPSS software 
Package, Version 11.5.

Results and discussion
Nutritional Evaluation

Fishery products are important not only from a nutritional 
point of view, but also as an item of international trade and foreign 
exchange corner for a number of countries in the world. Fish 
and shellfish are highly perishable, and prone to vast variations in 
quality due to differences in species, environmental habitats and 
feeding habits. The freshness of fish is affected by poor handling, 
transportation, and decorboxylation. In the present study biochemical 
parameters like moisture, protein, carbohydrate and Ash content 
from three types of edible marine fishes viz., Elops saurus, Lutjanus 
ebae and Carangoides malabaricus were estimated and represented in 
(Figure 1- 6). Moisture is one of the major components of all species 
and all types of fish. The percentage of moisture is good indicator of 
its relative contents of energy, proteins and lipid. The result specifies 
that the moisture content of fresh marine fishes were more than the 
market fishes, which ranged from 60.0 % to 76.5% The Carbohydrate 
content of fresh marine fishes, were ranged from 5.1 % to 7.6%, which 

is higher than the market fishes. Fishes are known to be a source of 
protein rich in essential amino acids (lysine, methionine, cystine, 
threonine and tryptophan).14 From the analysis of protein content, 
fresh marine fishes ranged from 15.5 % to 21.5% and it was higher 
than the market fishes. Protein and lipid are the major nutrients in fish 
and their levels help to define the nutritional status of the particular 
organism.15 Fish and shellfish are highly perishable, and prone to vast 
variations in quality due to differences in species, environmental 
habitats, feeding habits and action of autolysis enzymes as well as 
hydrolytic enzymes of microorganisms on the fish muscle.16 The 
lipid content of fishing site fishes ranged from 1.3 % to 3.2% and 
it was higher than the market fishes. Generally fish can be grouped 
into four categories according to their fat content lean fish, low fat 
(2 to 4 %), medium fat (4 to 8%), and high fat.17 The marine fishes 
(Lutjanusquin quelineatus  and  Scolopsis bimaculatus) had higher 
lipid content than other fishes; hence they were classified as high fat 
group. The observed range of ash content in the fishes indicated that 
the species is a good source of minerals such as calcium, potassium, 
and iron. Ash is a measure of the mineral content of food item. It is 
the inorganic residue that remains after the organic matter has been 
burnt off. A good source of instant energy that comes to the mind is 
carbohydrate. It also helps in the body’s development and growth.18 

The Ash content of fresh marine fishes were ranged from 4.56 % to 
2.01 %, this was higher than the market fish.Small indigenous finfish 
species had considerable range of ash content but the percentage 
of occurrence was low compared with crustaceans.19 However, the 
findings of this study show that’s the comparison between the average 
nutritional level of landing site fishes and market fishes. Fish quality 
is a complex concept involving a whole range of factors, which for the 
consumer include for example: safety, nutritional quality, availability, 
convenience and integrity, freshness, eating quality and the obvious 
physical attributes of the species, size and product type. Information 
about handling, processing and storage techniques, including time and 
temperature histories that can affect the freshness and quality of the 
products is very important for the partners in the chain.18 The quality 
of fish landings in the country is generally poor and wastage is high, 
especially in catches of multi-day boats. About 25–30 % of the fish 
catched and landed by these boats is of poor quality, as the fish holds 
of these boats are not refrigerated. These type of catching aim at 
quantity rather than quality, and sell the poorer quality or spoiled fish 
to dried fish processors at a low price. Lack of knowledge regarding 
improved fish handling and post-harvest practices has contributed to 
the poor quality of fish and fishery products.19

Figure 1  Average analyzed nutrient profile of  Elope saurus,  Lutjanus 
sebae and Carangoides malabaricus (15.12.14).
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Figure 2  Average analyzed nutrient profile of  Elope 
saurus, Lutjanus sebae and Carangoides malabaricus (30.12.14).

Figure 3  Average analyzed nutrient profile of  Elope saurus,  Lutjanus 
sebae and Carangoides malabaricus (14.01.15).

Figure 4  Average analyzed nutrient profile of  Elope saurus,  Lutjanus 
sebae and Carangoides malabaricus (29.01.15).

Figure 5  Average analyzed nutrient profile of  Elope saurus,  Lutjanus 
sebae and Carangoides malabaricus (13.02.15).

Figure 6  Average analyzed nutrient profile of  Elope saurus,  Lutjanus 
sebae and Carangoides malabaricus (28.02.15).

Conclusion
The present study reveals that the proximate compositions of three 

types of marine raw fishes from fishing site have very good nutritional 
value than the market fishes. The fishing site samples were very rich in 
protein, lipid and carbohydrate. However, the reduction of nutritional 
value of market fishes are greatly deteriorates due to longer storage 
and the formation of adenosine tri phosphate by series of reactions. 
Certainly one reason for the rather poor reputation of fish in the past 
has been poor quality due to lack of rapid transport; nowadays, with 
modern techniques for freezing, storing and transporting fresh fish, 
the consumer can receive fish that has a composition and flavour 
virtually unchanged from when it was caught, and should do so to an 
ever increasing extent in the future. Therefore, the fish sellers should 
be kept more precautionary steps during storage of fish from the 
fishing site to market and in the sales centre.
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