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Abstract
[bookmark: _GoBack]Throughout many parts of the world, marine and aquatic organisms have long held a crucial place in human diets, often serving as the primary source of animal-derived protein for certain communities. This diverse food category, which includes fish, various crustaceans (such as crabs), and molluscs, is broadly acknowledged for its substantial nutritional value. The Ennore estuary is a remarkably vibrant and biodiverse ecosystem, supporting a multitude of different species. This current research endeavours to analyze the nutritional profiles of several pivotal organisms harvested from this unique environment. Specifically, the study quantifies key nutritional parameters, moisture content, crude protein, total fat, total carbohydrates, and dietary fibre in a selection of eight important aquatic species: Nile Tilapia, Bengal tongue sole, Asiatic hard clam, Common oriental clam, Giant Tiger prawn, Indian white prawn, Blue crab, and Mud crab. The results shows that the species had the good source of protein, carbohydrate, lipid, ash and moisture content. 
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1. INTRODUCTION
As a major source of human dietary nutrients, fish comprises a diverse assemblage of seawater and freshwater species. Prawns, shrimp, lobsters, crabs, and crayfish are crustaceans belonging to the order Decapoda, has gained substantial consideration as a food fish owing to an abundant source of lipids, proteins, vitamins, minerals (Larsen et al., 2011; Bono et al., 2012; Kanij et al., 2025). In recent times, there has been a significant push for increased seafood consumption, primarily driven by its recognized role in promoting a healthy diet (Kumar et al., 2019; Li et al., 2010)
Protein is an important substance of life and exists in the most important of all nutrients as an element of the living being. Compared to plant proteins, animal proteins, like those found in fish, are generally considered superior (Ayushi and Meghana 2024). Lipids are foremost assets of metabolic energy and essential for the formation of cell and tissue membrane (Babu et al., 2010). Fish proteins are rich in essential amino acids (EAA) and required for the maintenance, growth, reproduction and synthesis of vitamins. Similarly marine fish fat is good source of essential fatty acids that are not generally synthesized in the human body. Fatty acids in fish oil not only contain essential fatty acids but also a significant source of omega 3-fattyacids, which play a crucial role in human nutrients, disease prevention and health promotion (Frenoux et al., 2001). In widespread, marine food isn’t best scrumptious but also carries important nutrients required for our wellbeing. Proteins, vitamins, and minerals abound in seafood, some seafood has a low cholesterol content material. Seafood allows people stay longer after a heart attack and lowers their chance of developing heart disease. It also reduces body fat, it decreases blood pressure and aids in enhancing health (Manikandan et al., 2022). 
Mostly, the quality of biochemical composition of a whole body is an indication of animal superiority, determining its nutritional value in comparison to other organisms. These components including carbohydrates, proteins, and lipids form a crucial resource for evaluating the provision index of species like fish, prawns, crab, etc., which serve as a source of nutrient-dense seafood and as a valuable indicator of attaining their peak nutritive value (Manikandan et al., 2022). Since the nutritional value of any edible species is indicated by their biochemical components, knowledge of their chemical makeup is of utmost importance (Soundarapandian et al., 2014). Only after evaluating the species' nutritional significance in terms of its nutritional benefits may a newer species is suggested for human use.
Estuaries, the important contributors of fisheries in India, suffer from severe loss of fish production because of multiplied industrialization and urbanization alongside the coastal zone by continuous discharge of industrial effluents (Padmini et al., 2004; Mohan et al., 2013; Lawrentia et al., 2025). Estuaries are known for their high biological production, which supports a variety of creatures either during their whole life cycle or as larvae (Mohan et al., 2023). Ennore estuary is a very diverse ecosystem possessing numerous arena species (Mathumitha et al., 2022). Species collected from this location are mostly benthic and has very high nutritional and commercial value. Clams, molluscs, shrimp, fishes etc., are listed for nutritious diets. To provide a more nutrient-dense and aesthetically pleasing product to consumers, nutrition is the most important element, together with factors like fatty acid composition, fat level, flavor, color, and texture (Haard, 1992; Rasumussen, 2001).
This study helps in analysing the nutritional parameters of some important species collected from Ennore estuary. In the present study the quantitative analysis of food and food substances, along with moisture, crude protein, total fat, total carbohydrate and dietary fibre, is estimated using proximate analysis for Nile Tilapia (Oreochromis niloticus), Bengal tonguesole, (Cynoglossus lepidone), Asiatic hard clam (Meretrix meretrix), Common oriental clam (Meretix lusoria), Giant Tiger prawn (Penaeus monodon), Indian white prawn (Penaeus indicus) Blue crab (Portunus pelagicus),  and  Mud crab (Sylla serrata).
2. Materials and Methods
Some selected species were collected from the Ennore estuary and kept in the lab for procedure of extracting the muscles. Muscles from all species were taken from their bodies and washed with a 20% salt solution to eliminate contaminants. After being dried in a hot air oven, these muscles were ground into powder using a mortar and pestle. The usage of these powders for various biochemical analyses followed.

Estimation of protein
Using the Kjeldahl technique, which is the standard AOAC, (1995) method for protein estimation, crude protein (N=6.25) was determined. Concentrated H2SO4 was added to the dried sample at a high temperature in the presence of Copper Sulphate as a catalyst. Following acid digestion, ammonia produced was captured using the distillation process. The flask was filled with 2.5 gm of sample, 15 gm of Na2SO4, 1 gm of CuSO4, 1 gm of salinized Hengar granules, and 25 ml of concentrated H2SO4. It was then heated for 30 minutes. For bump prevention, it was chilled with 200 ml of water. 500ml of 0.01N HCL and 1ml of Convoy's indicator were added to an Erlenmeyer flask, which was positioned under the condenser and had its tip submerged in acid. To establish a layer on the digesting mixture, 50% of the NaOH solution was gently applied down the side of a tilted Kjeldahl flask. The flask was then rotated to mix the contents. Heating was carried out until the ammonia had surpassed the common acid. The condenser tip was cleaned, 150ml of ammonia was collected, and the surplus standard HCL was titrated with 0.01M NaOH using methyl orange as an indicator. Wet and dry nitrogen content measurements were made and protein (%) was computed.
Estimation of carbohydrates
By preparing a 5% concentration of solution containing alkaline cupric tartarate, the sample, and distilled water and heating it until a precipitate was formed, this precipitate was washed with alcohol, dried at 105°C, and the known precipitate value was determined by comparing with dextrose of known concentration, the total content of carbohydrates was estimated using the gravimetry method (Munson and Walker, 1906).
Estimation of lipid
Using the Soxhlet equipment and diethyl ether as the solvent, the total crude content of lipid was calculated using the gravimetry technique (AOAC, 1995). The following ingredients were added and vigorously shaken: 10gm of sample; 10ml of warm water and 25ml of peroxide-free ethyl ether. Following each other, 50, 40, and 30 ml of ethyl ether were added. For complete separation, ether solutions were combined and left to stand for 30 minutes. Following the removal of the ether, the dry fat residue was dried at 100°C for an hour, and the percentage of dry lipid was measured.
Estimation of ash
Ash content was calculated using the dry ash technique. By lighting the dry sample and heating it in a muffle furnace, the amount of ash was calculated. A sample weighing between 1.5 and 2.5gms was placed in a freshly cleaned and tared porcelain crucible before the sample and crucible were once again weighed. Crucible was put in a muffle furnace that was heated to 720°±20°C for one and half hours, then it was allowed to cool and weighed again until the required dry weight was reached.


Estimation of moisture
The overall moisture content of the sample was ascertained using a thermogravimetric technique. 10gm of sample in a bottle was vacuumed and dried for five hours at 100 °C and 100 mm Hg pressure. Once a consistent wait time has been reached, the bottle was withdrawn from the oven, allowed to cool, and the operation was repeated to compute the dry percentage of moisture.
Statistics
Biological data resulting from the experiment were analysed for significant differences between groups by means of the two-sample t-test using the SPSS (statistical Package Computer, Software 2004 version Chicago, Illinois, USA). Differences have been regarded as significant at p < 0.05.
3. RESULTS AND DISCUSSION
In the present examine the nutritional composition (Proteins, Lipids, Carbohydrates, Moisture and Ash content material) of the following commercially important edible finfish and shellfish belongs to distinctive genus were analysed and the results are provided in (Table 1). The protein value in O. niloticus is 11.25%, carbohydrate 4.30%, lipid 2.48%, moisture 80.25% and ash 1.38%. Whereas, in C. lepido the protein content was more 15.6% compared to O. niloticus while the carbohydrate was low 3.8% compared to O. niloticus and lipid 2.90% was estimated.  In mussels, protein content was higher in M. meretrix 22.86% whereas in M. lusoria it is 15.10%. However, the carbohydrate estimated was higher in M. lusoria 7.87% compared to M. meretrix 3.40%. Likewise, the lipid content was found to be higher 6.9% in M. Meritx while in M. lusoria was 2.80% (Table 1).


TABLE 1. Proximate Analysis of Fin and Shell Fishes
	Species
	Protein
	Carbohydrate
	Lipid
	Moisture
	Ash

	Oreochromis niloticus
	11.25±0.02
	4.30±0.05
	2.48±0.01
	80.25±0.04
	1.38±0.02

	Cynoglossus lepido
	15.60±0.05
	3.80±0.05
	2.90±0.08
	75.70±0.08
	2.60±0.11

	Meretrix meretrix
	20.86±0.01
	3.40±0.11
	6.90±0.05
	70.60±0.01
	2.18±0.01

	Meretrix lusoria
	15.10±0.01
	7.87±0.08
	2.80±0.05
	80.22±0.01
	1.12±0.01

	Penaeus monodon
	19.23±0.01
	6.91±0.11
	5.35±0.01
	70.28±0.02
	0.81±0.03

	Penaeus indicus
	22.50±0.14
	4.21±0.02
	4.80±0.17
	74.18±0.03
	1.26±0.09

	Portunus pelagicus
	18.50±0.01
	9.21±0.02
	7.88±0.05
	80.34±0.04
	1.43±0.01

	Sylla serrata
	17.20±0.01
	9.01±0.17
	2.90±0.05
	78.20±0.06
	1.15±0.05


P<0.05
Values are expressed as % dry weight
Values are Mean ± SD (n=3) observations
** denotes significance at 1% level

The percentage of protein in the shrimp P. indicus was recorded higher 22.50% compared to P. monodon protein content was 19.23% (Fig.1), whereas, the carbohydrate and the lipid content was higher in P. monodon 6.91 and 5.35% compared to P. indicus 4.21%, and 4.80% respectively. In the Flower crab P. pelagicus the protein content was higher 18.50% compared to the mud crab S. serrata. The carbohydrate content was more or less equal in both the crabs 9.21% in P. pelagicus and 9.01 (Fig.2) in S. serrata, the estimated lipid content was higher in P. pelagicus 7.88% and in S. serrata it was 2.90%. (Fig.3). The moisture and ash content were 80.34% and 1.43% in P. pelagicus, whereas, 78.20% and 1.15% of moisture and ash content in S. serrata. (Fig.4 and5).
In the present study percentage of protein was higher in the shrimp P. indicus 22.50% and the lowest percentage of protein was recorded in the fish O. niloticus 11.25% (Fig.1). However, the highest percentage of carbohydrate was recorded in the crab 9.21% in P. pelagicus and the lowest percentage of carbohydrate was recorded in the mussel M. Meritx 3.40%. Likewise, the highest amount of lipid was recorded in the crab P. pelagicus 7.88% and the lowest percentage was recorded in the fish O. niloticus 2.48% (Table 1).

Fig.1 Percentage of protein in Fin and Shell fishes

Fig.2 Percentage of carbohydrate in Fin and Shell fishes

Fig.3 Percentage of Lipid in Fin and Shell fishes

	          Fig.4 Percentage of moisture in Fin and Shell fishes

Fig.5 Percentage of ash in Fin and Shell fishes
The fisheries technologist can benefit from information on the proximate composition of fish. For many species of Indian fish, such data are not readily available, and when they are, they frequently lack crucial information on taxonomy, specimen size, sample lot, season, level of freshness, sampling technique and body part being examined. These specifics are crucial for characterising the variation in proximal compositional components across different species since they are present at various landing sites depending on maturity and season (Keshava and Sen, 1983).
Protein is a necessary nutrient required for the structure and function of all dwelling organisms which include fishes. The muscle protein content of O. niloticus was 11.25% and C. lepido was 15.6% inside the present study. It is similar to muscle protein content of some popular marine fishes such as silver pomfret, seabream and grouper which ranged between 16.25 and 18.83% (Hossain et al., 2014) 18.95% in H. Ilisha (Swati et al., 2015). However, it was comparable to El-Hawarry (2012) who found 11.32% and 9.8% in O. niloticus and hybrid (O. aureus O. niloticus) fish, respectively. The findings of crude protein contents in both fish species have been lower than those published by Fawole et al., (2007) and Olopade et al., (2013). 
Likewise, Manikandan et al., (2022) studied the proximate composition of the major Clupeidae (Sardinella longiceps, S. gibbosa, Nematalosa nasus, and Ilisha melastoma) and Engraulidae (Stolephorus indicus, S. commersonni, Thryssa mystax, and T. malabarica) species in the Thengaithittu estuary maximum of the fishes recorded protein values between 14 and 21%, and the moistness content material fluctuated from 67 to 73%. However, another looks at from the same estuary denotes lipid contents ranged from 2.4% to 6.3%. Carbohydrate concentration ranged from 0.8% in S. commersonni to 4.82% in N. nasus and ash content ranged from 1.42% to 4.9% (Vijayakumar et al., 2014).
The study on the percentage of protein, moisture, fast and carbohydrates had been in correct agreement with the work carried out by (Chandrashekar and Deosthale. 1993). He has reported that the percentage of protein in edible muscles of 20 Indian fish species was ranging from 8 to 21% in which Mugil cephalus was having 15.3% of protein. The moisture content material ranged from70 to 89% in all the fishes in that studied with 79.1% for Mugil cephalus. The fat content was mentioned as 1-15% for all the fishes studied and the reported value for Mugil cephalus was 2.2%. (Nuray and Ozkan, 2007) observed that the percentage of protein, carbohydrate, and lipids in aqua cultured sea bass (Dicentrarchus labrax) and sea bream (Sparus aurata) was ranging from19 to 20%, 0 to 1% and 6 to 15% respectively. 
The present study found out that the two fishes show difference of their proximate composition. (Love, 1980) suggested that several factors like size, ecological, physical, and dietary status of the fish can also affect the proximate composition in the fishes. Even when the samples are taken from the same catch, the composition of fish varies substantially. The small variation in the present study can be attributed to one of the above reasons.
Moisture content is the quantity of water and volatile chemical lost during drying. Moisture is occasionally used to gauge a food's quality. However, due to the growth of microorganisms like fungi and mould, the amount of moisture content is one of the key elements in storage. In this experiment, two fish species namely O. niloticus and C. lepido were analysed in that both the fishes had higher moisture content which are 80.25% and 75.7% respectively. The results for moisture content are comparable with hybrid tilapia had moisture contents ranging from 80.01 to 80.17% (Olopade et al., 2016). The distinctly higher content of lipids in fishes was observed as to accumulate energy reserves during their growth phase which are necessary for anadromous migration and spawning (Rao et al., 2012; Mohanty et al., 2012).
Clams and other bivalve molluscs make for nutritious diets. In addition, certain clams, like the hard clam (Meretrix meretrix), have peptides, proteins, enzymes, polysaccharides, minerals, vital vitamins, and essential amino acids that are thought to be in charge of their therapeutic and nutritional properties (Xie et al., 2012). Although there are many Asian hard clams along the Andaman Sea coast, they have not yet been completely utilised, particularly for human sustenance. The chemical compositions and nutritional values are necessary to give nutritional information and pave the path for improved utilisation of this species (Karnjanapratum et al., 2013). In this experiment, Crude protein value has been found out to be 22.86% for M. meretrix and 15.10% for M. lusoria. Similar results were found in mantle, followed by feet (54.63%) and viscera (49.27%), had the greatest protein content (57.55%). The viscera had the largest amounts of fat (6.58%) and ash (2.58%) based on wet weight, followed by the mantle (3.53% and 1.94%) and the foot (1.58% and 1.23%), respectively (Karnjanapratum et al., 2013) and in the proximate compositions and fatty acid profiles of the freshwater mussels Unio terminalis and Potamida littoralis were as compared. The crude protein (11.87-11.97%), lipid (2.55-1.05%), ash (1.68-1.61%) and moisture (80.36-81.69%) contents is in agreement with the present study (Beyza and Hulya 2010). 
In the present study, the percentage of carbohydrates within the body tissue of M. lusoria is 7.87% and M. meretrix is 3.40%. Similar results were documented by Srilatha et al., (2013) in the M. casta the carbohydrate content is 4.21% and 15.67% typically, the M. meretrix carbohydrate content observed to be low as it is high when compared to other molluscs and there is no much fluctuation with the seasons. Similar findings were reported earlier by (Thivakaran, 1988), estimated maximum levels (5.31%) of carbohydrate in L. quadricentus and (4.69%) in N. pyramidalis. Ramesh and Ayyakkannu (1992) studied to evaluate an increase trend in the carbohydrate level in the foot muscle (16%) from Chicoreus ramosus. Arularasan et al., (2010) have observed that the carbohydrate values ranged from 10.49 % to 14.56 % in males and 9.15 % to 16.26 % in females of S. canarium. 
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, lipid content of M. Meritx is 6.9% and in M. lusoria is 2.80%. Similar results were observed by Srilatha et al., (2013) the lipid content in M. casta is 5.63 and 4.34%. In Chicoreus ramosus, the lipid values assessed at 2% in foot muscle Ramesh and Ayyakkannu (1992). Rajakumar reported the lipid content in Rapana rapiformis ranged from 0.85-2.12% in male and 0.95-2.96% in female (Rajakumar, 1995). Nirmal (1995) has observed the highest level of lipid 10.38% in Babylonia zeylanica and 1.97% in Pleuroploca trapezium respectively.
According to Ockerman (1992), proximate composition varies with species and is influenced by season, water temperature and spawning cycle. In this study the protein content of P. indicus is 22.50% and P. monodon is 19.23%. The high amount of protein content recorded for both shrimp species in this study may be attributed to their high protein dietary intake which included algae, diatoms, crustaceans, molluscs and partly digested fishes (Osibona, 2005). Similarly, carbohydrate content in P. indicus is 4.21 and P. monodon is 6.91. Edah and Adeyemi, 2016 studied the carbohydrate content in P. notialis and P. monodon were 13.15 and 9.77% respectively.
Varadharajan and Soundarapandian (2014) reported that in crustaceans, lipids are not only the main organic reserve and source of metabolic energy but also indispensable in maintaining cellular integrity. In this study, the lipid contents in both species were similar (p > 0.05), reaching in P. monodon a value of 5.35 and P. indicus 4.80% similar findings was observed in P. monodon 4.67% while a value of 2.68% was recorded for P. notialis (Edah and Adeyemi, 2016). The ash contents values were 0.81 and 1.26 for P. monodon and P. indicus respectively (P<0.05). Edah and Adeyemi (2016) observed the ash content 3.53 and 4.89% for P. monodon and P. notialis, respectively. Likewise, the moisture content was 70.28 and 74.18 in both the shrimps. This is similar to the findings of Bhavani and Karuppasamy (2014).
In this experiment, Portunus pelagicus and S. serrata has higher moisture content followed by crude protein content (18.50% and 17.20% respectively). Protein is necessary for maintaining life. The booming human population's increasing need for high-quality animal protein has resulted in an effective and expanding exploitation of aquatic resources. Crab proteins are extremely beneficial in the fight against protein deficiency, especially in youngsters, due to their acceptability and ease of digestion. Crab protein has a great biological value due to its ability to promote growth. The average protein content found in this study is higher than the average reported for Portunus pelagicus (26%) (Abdurrahman and Mohammed, 2005), it is also higher than the average recorded for Eriphia verrucosa (26.2%) (Yalcin et al., 2009); however, it is lower than the average reported for the mangrove crab of S. brockii (29.71%) (Rajagopal et al., 2016). The current study's observation of the crab's protein content is consistent with an earlier report's estimate (28.1%) for P. sanguinolentus (Radhakrishnan, 1979). This demonstrates unequivocally how the environment's features affect the proximal makeup.
4. CONCLUSION
Fish is a prime source of animal protein and it is also containing vitamins. Fish is extensively consumed in many parts of the world by way of people as it has high protein content, low saturated fat and additionally incorporates omega fatty acids known to guide the good health. Marine foods are very rich source of mineral components; intake of fish and different marine product has a major factor in the economy and nutrition of coastal population. India with its 8,118 km long big coastal line has great potential in terms of marine food resources. Several species of marine and fresh water fish are available for human consumption. 
A balanced diet is essential for avoid nutritional deficiency disease. So, it’s far very important to know the biochemical composition of some important locally available fishes and shell fishes. Information on their nutrient levels is very scarce. In the present study the determination of proximate composition of few commercially important finfish and shellfish were carried out by using the standard procedures. In the present study findings indicate that the consumption of fish, clam, prawn and crab usually observed in Ennore estuary, the species had the good source of protein, carbohydrate, lipid, ash and moisture content. 
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PERCENTAGE COMPOSITION OF ASH IN FIN AND SHELL FISHES
Moisture	

Oreochromis niloticus	Cynoglossus lepido	Meretrix meretrix	Meretrix lusora	Penaeus monodon	Penaeus indicus	Portunus pelagicus	Sylla serrata	80.25	75.7	70.599999999999994	80.22	70.28	74.180000000000007	80.34	78.2	


PERCENTAGE COMPOSITION OF PROTEIN IN FIN AND SHELL FISHES
Protein	
Oreochromis niloticus	Cynoglossus lepido	Meretrix meretrix	Meretrix lusora	Penaeus monodon	Penaeus indicus	Portunus pelagicus	Sylla serrata	11.25	15.6	20.86	15.1	19.23	22.5	18.5	17.2	


PERCENTAGE COMPOSITION OF CARBOHYDRATES IN FIN AND SHELL FISHES
Lipid	
Oreochromis niloticus	Cynoglossus lepido	Meretrix meretrix	Meretrix lusora	Penaeus monodon	Penaeus indicus	Portunus pelagicus	Sylla serrata	2.48	2.9	6.9	2.8	5.35	4.8	7.88	2.9	


PERCENTAGE COMPOSITION OF LIPID IN FIN AND SHELL FISHES
Lipid	
Oreochromis niloticus	Cynoglossus lepido	Meretrix meretrix	Meretrix lusora	Penaeus monodon	Penaeus indicus	Portunus pelagicus	Sylla serrata	2.48	2.9	6.9	2.8	5.35	4.8	7.88	2.9	


PERCENTAGE COMPOSITION OF MOISTURE IN FIN AND SHELL FISHES

Moisture	
Oreochromis niloticus	Cynoglossus lepido	Meretrix meretrix	Meretrix lusora	Penaeus monodon	Penaeus indicus	Portunus pelagicus	Sylla serrata	80.25	75.7	70.599999999999994	80.22	70.28	74.180000000000007	80.34	78.2	





