



AN ASSESSMENT OF NUTRITIONAL QUALITY IN SOME COMMONLY OCCURRING FRESHWATER SPECIES OF EDIBLE CARPS, INDIGENOUS FISHES AND PRAWN FOUND IN TAMIL NADU, INDIA

ABSTRACT 

India is a hotspot of biodiversity. Even though called as carp country, India is home to about 450 small indigenous freshwater species. Hence the present study was aimed at assessing the nutritional quality of species of carps, 4 species indigenous species and a freshwater prawn. While protein content in carps varied between 13.4 and 19.4g/g% in indigenous fishes, it ranged between 3.12 and 7.62g/g%. Total amino acid content ranged between 346 and 472 mg /100g (carps) and between 332 and 426 mg/100g (indigenous fish). The protein level in the prawn was 36.4g/g% and the fat content was 19.2g/g%. In addition the fishes and prawn were also analysed for their mineral contents (Na, K, Fe, Cu, Zn, Mn, Ca, Mg and P) as well as vitamins (Vit.A, Vit.D2 Vit.E and Vit.K). The study clearly reveals that the carps, indigenous fishes and prawn that were assessed had sufficient amount of nutrients. In addition, the indigenous species which are present through out the water bodies in India appear to be excellent species fit for human consumption.       
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INTRODUCTION

Freshwater fish, especially, are an affordable and nutritionally valuable source of protein for the majority of India's population (Ahmed, et al., 2012). Freshwater fish production worldwide is largely dependent on carps (Dey, et al., 2017). India, being a hotspot of biodiversity, is home to more than 10% of the global fish diversity, positioning it favorably to supply daily nutritional needs for human health (Mohanty, et al., 2012 a,b). It is also called a carp country, having at least 15-20 carp species, some of which are still underexploited (Dey, et al., 2017). In addition, India has about 2,246 finfish species, of which 838 are freshwater species (Mohanty, et al., 2019 a,b). Of the 765 indigenous freshwater species, 450 are classified as small indigenous freshwater fish species (Dey, et al., 2017). The small indigenous fish are nutritious food items, providing a readily available and nutrient-dense source of protein, vitamins, and minerals (Hossain, et al., 1999).

In addition to fin fishes, shell fishes like prawns also provide high quality rich protein, calcium and various extractable compounds and minerals for human body (Gunalan, et al., 2013). In addition, lipids of shrimp contains mostly polyunsaturated fatty acids providing health benefits for the human body like eye, brain development and function (Cobb, et al., 1975) in addition to supporting vital physiological functions (Gunalan, et al., 2013).

As fish is an important dietary component and a rich source of protein, polyunsaturated fatty acids, micronutrients and vitamins (Monhanty, et al., 2012 a,b) it can play a vital role in maintaining the health of human beings. Hence the present study was undertaken to generate and document information on five species of carps, four small indigenous fishes and a prawn species.
MATERIALS AND METHODS

The aquatic system chosen for the present investigation is a fresh water pond situated in Swamimalai in Kumbakonam Taluk of Tanjore District, Tamil Nadu. It is located at a Latitude of 10.96’ N and Longitude of 79.33’ E at an elevation of about 80 MSL. It is a man made fresh water perennial pond with a water spread area of about 0.45 hectares and a depth of about 3.2 m when full. It is currently used for agriculture and other domestic human activities.
Analysis of Nutrients Levels of Fishes
Sample Collection and Preparation

All fish samples were carefully transported to the Zoology Research Laboratory at the Department of Zoology, Aringar Anna Government Arts College in Musiri-621 211 for nutritional analysis. Once collected, the specimens were identified down to the species level using the standard identification keys from Talwar and Jhingran (1991). We recorded physical parameters like wet weight (g) and total length (cm) with a Vernier caliper and a weighing machine. To avoid contamination and spoilage, the fish were thoroughly cleaned, beheaded, degutted, and then stored in an airtight container at 4°C until we could analyze them in the lab. The sampling and preparation methods adhered to the protocols outlined by Sankar and Ramachandran (2001) and Paul et al. (2018).  
Proximate Analysis

We assessed the proximate composition of each fish species using standardized methods (AOAC, 1990).  
Moisture Content

To determine moisture content, we employed the hot air oven method (AOAC, 2005). The samples were dried at 105°C for 24 hours until they reached a constant weight. We calculated the moisture content (%) using the following formula: 

Moisture content (%) = (Weight lost/Weight of sample taken) × 100.
Ash 

To find out the ash content, we followed the method detailed in (Moore & Stein, 1995). We took weighed samples, placed them in a porcelain crucible, and then incinerated them in a muffle furnace (Nutronics, New Delhi, India) at 600°C for six hours. We calculated the percentage of ash content using this formula:  

Ash content (%) = (Weight of the ash/Sample weight) ×100
Total Amino Acid Analysis  

We analyzed the total AA content by Moore and Stein method (Moore & Stein, 1995). To determine the total free AA, we based our calculations on a standard curve made from leucine, using 0.1–1.0 ml (10–100 μg range) of the working std solution. The final result was expressed as a % equivalent of leucine.  
Protein Analysis  

We determined the total protein content by multiplying the total nitrogen values by a conversion factor of 6.25, in line with the modified micro-Kjeldahl method (AOAC, 2005).  
Lipid Analysis  

To estimate the lipid content in fish and prawn samples, we used the Ether Extract (EE) method. This analysis was carried out with a Soxtec system (1045 Soxtec Extraction Unit, Tecator, Sweden), using petroleum ether as the solvent (boiling point: 40–60°C) (AOAC, 2005).  
Mineral Content Analyses

Minerals such as Sodium (Na), Potassium (K), Iron (Fe), Copper (Cu), Zinc (Zn), Magnesium (Mg), Manganese (Mn), Calcium (Ca) and Phosphorus (P) were analysed in fishes and prawn by the following the method of Perkin-Elmer (1996).
Vitamin Analysis 

Vitamins were examined using the AOAC described methodology. High Performance Liquid Chromatography was used to assay the fat-soluble vitamins, Cholecalciferol (Vitamin D), Retinol (Vitamin A), Phylloquinone (Vitamin K), Tocopherol (Vitamin E), and Approximately 30g of fish tissue was ground with anhydrous sodium sulfate and the oil was extracted using chloroform: methanol (2:1 ratio) following the addition of BHA as an antioxidant (Folch et al., 1957). The procedure suggested by Sankar et al. (2010) was followed for sample preparation and HPLC was used for vitamin analysis (Paul, et al., 2018).   
RESULTS AND DISCUSSION 
Proximate Composition of Fishes and Prawn 

The proximate composition of the various fishes analysed are presented in Tables 1-4.

Among the 5 species of carps that were analysed (Table 2), the moisture content was found to vary between 63.4 (Catla catla) and 77.1% (Cirrhinus mrigala) with Ctenopharyngodon idella (66.4%), Labeo rohita (72%) and Hypophthalmichthys nobilis (74.2%) recording values in between them.

A perusal of literature disclose that Paul et al. (2016) while working on the nutrient profile of Indian major carps, reported moisture content to vary from 75.07 to 77.59% in rohu, from 72.69 to 78.47% in catla and from 74.92 to 77.63% in mrigal. Recently Thangakiruba and Sivakami (2024) while analysing commonly occurring fishes in Tamil Nadu, recorded the moisture content in 2 carps to vary between 66.4 and 70.2% in C.reba and L.calbasu respectively. A comparison of the moisture levels obtained in the present study are comparable to that of others.

The protein levels analysed in carps disclose that it varied between 13.4 (C.idella) and 19.4g/g% (C.mrigala) with the other 3 carps recording levels in between them (L.rohita-16.2g/g%; C.catla-18.3g/g%; H.nobilis-14.4g/g%). Literature discloses that Paul et al. (2016) recorded protein levels to vary from 13.4 (mrigal) to 17.43% (Catla) while Thangakiruba and Sivakami (2024) registered protein levels to vary from 16.5 (L.calbasu) to 17.6 g/g% (C.reba). Thus, protein levels also appeared to be within the ranges noticed by others in the present study even though protein content of C.mrigala was on the higher side in the present study.

Fat content in carps analysed in the present study was found to vary from 2.9 (H.nobilis) to 4.6 g/g% (C.idella) with other carps showing levels in between these two (L.rohita-2.8; C.mrigala 3.4; C.catla 3.8 g/g%). According to Paul et al. (2016), the lipid content in 3 species of carps was found to range between 1.56 (mrigal) and 5.60 g/g% (Catla) while Swapna, et al., (2010) recorded a lipid contet of 2.9 g/g% in rohu and Thangakiruba and Sivakami (2024) recorded lipid contents of 3.24 (L.calbasu) and 3.43 g/g% (C.reba) respectively. Thus, lipid content noticed in carps in the present study are within the ranges noticed by others also.

The present study recorded ash contents to vary from 1.84 (C.mrigala) to 4.2% (H.nobilis) respectively with the other 3 carps recording levels in between them (L.rohita 2.84; C.catla 2.9; C.idella 3.2%). Literature discloses that Paul et al. (2016) recorded ash levels to vary between 1.98 (rohu) and 3.92% (catla) while Thangakiruba and Sivakami (2024) recorded ash content ranging between 2.64 (C.reba) and 3.65% (L.calbasu). These findings are also in line with the present study.

The total ammo acid (TAA) content in the carps analysed revealed that it ranged between 346 (H. nobilis) and 472 mg/100g (C. mrigala). Thangakiruba and Sivakami (2024), however, recorded slightly higher TAA levels ranging from 440.54 (C.reba) and 494.56 mg/100g (L.calbasu) in two species of carps.

With regard to the small indigenous fishes, among the 4 species of fish that were analysed, the moisture content was found to range between 70.6 (Puntius sophore) and 76.2% (Channa striatus) with Mystus vittatus (71.2%) and Oreochromis mossambicus (73.2%) recording levels in between them. The protein content was found to range between 14.4 (P.sophore) and 18.6 g/g% (C.striatus) with M.vittatus and O.mossambicus recording levels of 14.6 and 16.8 g/g% respectively.  On the other hand, the lipid content was found to range from 2.81 (C.striatus) to 6.5 g/g% (M.vittatus) with O.mossambicus (3.46 g/g%) and P.sophore (62 g/g% recording levels in between them.  The ash content was found to range from 2.42% (C.striatus) to 4.4% (P.sophore) with O.mossambicus (2.54%) and M.vittatus (3.2%) recording levels in between them.  The total amino acid content was found to vary between 332 (M.vittatus) and 426 mg/100g (C.striatus) with P.sophore and O.mossambicus showing levels of 352 and 412 mg/100g respectively.

A perusal of literature regarding similar analyses in the same/related species elsewhere reveals that the moisture levels varied from 70.65 to 71.59% for P.sophore / P.vittatus, from 69.4 to 76.11% for C.striatus / C.punctatus and from 72.4 to 79.45% for M.cavasius/ M.vittatus. The results of the present study are in line with the moisture content noticed by others for the respective species (Saxena, 1987; Hossain, et al., 1999; Soetan,              et al., 2010; Sivakami, et al., 2015; Hawaibam, et al., 2016 Jena, et al., 2017; Prakash, et al., 2023; Thangakiruba and Sivakami, 2024; Thangakiruba, 2025).

The protein content was found to vary from 14.44 to 18.6 g/g% in P.sophore / P.vittatus, from 14.46 to 19.4 g/g% in C.punctatus/ C.striatus, from 13.07 to 19.8 g/g% in M.vittatus /M.cavasius and 0.037% in O.mossambicus (Saxena, 1987; Hossain, et al., 1999; Jena, et al., 2017; Prakash, et al., 2023; Thangakiruba and Sivakami, 2024; Thangakiruba, 2025). Thus, the ranges obtained by others appears to be in line with that of the present study.

The lipid content on the other hand was found to vary from 3.12 to 7.62 g/g% in P.sophore / P.vittatus, while in C.punctatus /C.striatus it was found to range between 1.87 and 5.42 g/g%; in M.vittatus /M.cavasius it varied between 2.76 and 6.91 g/g% and in O.mossambicus it was 0.037% (Saxena, 1987; Hossain, et al., 1999; Jena, et al., 2017; Prakash, et al., 2023; Thangakiruba and Sivakami, 2024; Thangakiruba, 2025). These levels also appear to be in line with the concentrations of respective nutrients observed in the present study.

The ash content ranged between 2.93 and 4.84% in P.sophore / P.vittatus while in C.striatus /C.punctatus it was found to vary between 2.28 and 5.49% and in M.vittatus /M.cavasius, it ranged from 2.57 to 4.30% (Saxena, 1987; Hossain, et al., 1999; Jena, et al., 2017; Prakash, et al., 2023; Thangakiruba and Sivakami, 2024; Thangakiruba, 2025). Thus, the results of the present study are also in line with the observations noticed by others.

The total amino acid content was found to range between 346.25 and 494.6 mg/100mg in ten different species of fish (Thangakiruba & Sivakami, 2024). This level is within the range noticed in the present study. The variation in the total amino acid concentration in different species of fish can be attributed to either increased or decreased availability of food in addition to the type of food consumed by fishes as suggested by Hawaibam et al. (2016).

The proximate composition of the white leg prawn. Litopenaeus vannamei suggests that the moisture content was 76.4%. A perusal of literature disclose that Gunalan et al. (2013) while studying the moisture content of Litopenaeus vannamei in Parangipettai, Tamil Nadu, recorded a moisture content of 76.2% which is similar to that of the present study. Various scientists have also reported that the moisture content in shrimp generally varies from 75 to 80% (Sambhu & Jayaprakash, 1994; Yanar & Celik, 2006; Gunalan et al., 2013). This might be true in the present study also.  

With regard to ash content, the present study registered a concentration of 1.20%. Gunalan et al. (2013) also reported the same level (1.20%) in L.vannamei. Literature also suggests that the ash content in shrimp generally varies between 1 to 1.5% [(Sambhu & Jayaprakash, 1994; Yanar & Celik, 2006; Gunalan et al., 2013). Thus, the results obtained are in line with the observations noticed by other scientists.

In the present study, the protein and fat content was 36.4 g/g% and 19.2 g/g% respectively.  Some scientists have suggested that the protein content in shrimp ranges between 17 and 21% (Sambhu & Jayaprakash, 1994; Yanar & Celik, 2006; Sriket, et al., 2007; Gunalan et al., 2013) while Sambhu and Jayaprakash (1994) reported that protein levels in P.indius varies between 44.67 and 80.87%. Gunalan, et al. (2013), however, recorded a protein content of 35.69% which is similar to that of the present study. Many scientists suggest that high protein content can be attributed to increased protein synthesis during the active growth phase (Ajithkumar, 1990; Tanuja, 1996; Pedrazzoli, et al., 1998; Thangakiruba & Sivakami, 2024).

With regard to lipid content, Gunalan, et al. (2013) reported a concentration of 19% which is similar to that obtained in the present study. According to Pillai and Nair (1973), lipid acts as major reservoir of food and is subjected to periodic fluctuations which in turn are influenced by environmental variables.
Mineral Composition of Culture Fishes and Prawn

The various minerals that were analysed in the fishes and white leg shrimp are presented in Tables 2-4.

Sodium concentration in the various carps that were assessed recorded levels ranging between 197.4 and 210 mg/100g. The decreasing order of concentration was C.idella > L.rohita > C.mrigala > C.catla > H.nobilis.

With regard to small indigenous fishes, the sodium concentration was found to range between 122.36 (P.sophore) and 206mg/100g (M.vittatus). The decreasing order of sodium concentration in fishes were M.vittatus > O.mossambicus > C.striatus > P.sophore.

An overall comparison among the fishes disclose that C.idella had the highest sodium content and P.sophore the lowest sodium content.

In the white leg prawn L.vannamei, the sodium content was 65.4 mg/100g.

According to WHO (2023) the daily intake of sodium in an adult should be < 5g/day. A perusal of literature recorded Na content in fishes varied from < 10mg/ 100g to 217 mg/100g (Hossain, et al., 1999; Paul, et al., 2016; Mohanty, et al., 2019 a,b; Thangakiruba,              et al., 2024; Belal Hossain, et al., 2024). These levels are in line with the present observations noticed in the fishes analysed.

The Potassium content in the fishes studied was found to range between 264.3 to 292.4 mg/100g in carps and from 29.4 to 246 mg/100g in small indigenous fishes. Among the carps, C.mrigala recorded the lowest potassium concentration. In the small indigenous fishes, M.vittatus recorded the highest potassium concentration and P.sophore, the lowest. With regard to L.vannamei, the potassium concentration was found to be 57.2 mg/100g. An overall comparison among the fishes analysed suggests that C.mrigala recorded the highest potassium content and P.sophore the lowest potassium content.

According to WHO (2023), the daily reqirement of potassium in an adult is 3500mg/day. A comparison of the potassium content analysed elsewhere in the same species disclose that it varied between 70.48 and 495 mg/100g (Hossain, et al., 1999; Paul, et al., 2016; Mohanty, et al., 2019 a,b; Thangakiruba, et al., 2024; Belal Hossain, et al., 2024).  Thus the K levels noticed in the present study are in the ranges obtained by others.

Calcium levels in the carps that were assessed were found to range between 161 and 264 mg/100g and in the small indigenous fishes from 225.0 to 323 mg/100g. Among the carps, the highest calcium content was recorded in H.nobilis while the lowest calcium content was noticed in C.catla. Among the small indigenous fishes, the lowest calcium content was noticed in O.mossambicus and the highest in M.vittatus. In the prawn L.vannamei, calcium content was found to be 155.6 mg/100g. An overall comparison among the fishes discloses that the highest calcium content was noticed in M.vittatus and the lowest in C.catla.

With regard to phosphorous content, among carps, it was found to vary between 114.5 and 132.2 mg/100g with C.catla recording the lowest and L.rohita the highest phosphorous content. Among the small indigenous fishes, the phosphorous content varied from 114 to 144.5 mg/100g with the lowest content being recorded in M.vittatus and the highest phosphorous content in C.striatus. The phosphorous content in the prawn L.vannamei was found to be 117.2 mg/100g. An overall comparison among the fishes disclose that C.striaus recorded the highest and M.vittatus the lowest phosphorous level.

A comparison of the calcium and phosphorous levels reveals that calcium content was always on the higher side for all the fishes including the prawn that were assessed in the present study. A perusal of literature discloses that Ca content was found to vary between 160 and 297.2 mg/100g while phosphorous from 114 to 146.8 mg/100g in many species of fishes (Hossain, et al., 1999; Paul, et al., 2016; Mohanty, et al., 2019 a,b; Thangakiruba, et al., 2024; Belal Hossain, et al., 2024). A perusal of these levels with those obtained in the present study are comparable. Thangakiruba and Sivakami (2024) suggested that fish bones, viscera and scales retain 99% of the collected calcium and 80% of the accumulated phosphorous with the remaining 1% being dispersed throughout the reminder of the body.

The Ca: P ratio among the carps in the present study was found to range between 1.40 (C.catla) and 2.19 (H.nobilis) while among the small indigenous fishes it ranged from 0.16 (O.mossambicus) to 2.83 (M.vittatus) and in the prawn it was 1.32.  Hossain et al. (1999) while assessing the Ca:P ratio in 23 small indigenous fishes of Bangladesh recorded a ratio ranging from 0.44 to 2.0. These levels are comparable to those observed in the present study even though the ratio is a little higher in fishes like H.nobilis and M.vittatus. According to WHO (2023), the daily intake of Ca and P is 1000 and 700 mg/day respectively.

The magnesium content present in the carps that were assessed was found to vary from 24.5 and 32.4 mg/100g with the lowest being recorded in C.catla and the highest in C.idella. Among the small indigenous fishes, Mg content ranged between 19.5 (O.mossambicus) and 41.2 mg/100g (M.vittatus) while in prawn it was 12.13 mg/100g. Overall, among the fishes, O.mossambicus recorded the lowest and M.vittatus, the highest magnesium content.

A perusal of literature discloses that Mohanty et al. (2019b) who analysed 35 food fishes from India recorded magnesium levels to range between 27 and 281 mg/100g while Thangakiruba and Sivakami (2024) monitoring 10 fishes in an aquatic system in Tamil Nadu recorded magnesium levels to range between 2.26 and 6.2 mg/100g respectively. These levels when compared to those reported in the present study appear to be higher than that of the levels recorded by Thangakiruba and Sivakami (2024) and lower to that of Mohanty et al. (2019b). According WHO (2023), the daily requirement of magnesium in adults in 310-400 mg/day.

Iron content in the carps analysed in the present study was found to range between 1.05 (C.idella) and 2.51 mg/100g (H.nobilis) while in the small indigenous fishes from 1.64 (C.striatus) to 3.80mg/100g (P.sophore) and in the prawn L.vannamei it was 4.84 mg/100g. An overall comparison among the fishes reveals that C.idella recorded the lowest iron level and P.sophore, the highest iron level.  According to Mohanty et al. (2019 a,b), the iron content varied from 0.5 to 36.5 mg/100g in 35 food fishes of India while Thangakiruba and Sivakami (2024) recorded levels ranging from 0.24 to 0.75 mg/100g in 10 fishes in Tamil Nadu and Belal Hossain et al. (2024) recorded iron levels ranging from 13 to 39 mg/100g in 12 fishes in Bangaladesh. The iron levels recorded in the present study are in line with the observations recorded by Thangakiruba and Sivakami (2024) and low when compared to that of Mohanty et al. (2019 a,b) and Belal Hossain et al. (2024). According WHO (2023), the daily requirement of iron in adults ranges between 8-18 mg. 

The copper content in the carps that were cultured was found to vary between 0.45 (C.catla and H.nobilis) and 0.82 mg/100g (C.idella) while in the small indigenous fishes, it was found to oscillate between 0.24 (P.sophore) and 0.64 mg/100g (M.vittatus) and in the prawn 0.05 mg/100g. Among the fishes, the lowest copper content was found in P.sophore and the maximum in C.idella. Literature discloses that copper content was found to vary from 0.2 to 4.36 mg/100g in 35 species of fishes in India (Mohanty et al. 2019b; Thangakiruba and Sivakami, 2024; Thangakiruba 2025) while Thangakiruba and Sivakami (2024) recorded copper levels to vary between 0.05 to 0.32 mg/100g in ten species of fishes cultured in Tamil Nadu. These observations are in line with the observations recorded in the present study.

The zinc content in the cultured carps was found to vary from 1.14 (C.mrigala) to 2.49 mg/100g (C.catla) while in the small indigenous fishes it ranged between 0.49 (C.striatus) and 1.91 mg/100g (M.vittatus). On the other hand, the zinc content in the prawn L.vannamei was found to be 0.48 mg/100g.  Thus, among the fishes, the lowest zinc content was found in C.striatus and the highest in C.catla.  According to Mohanty et al. (2019 a,b) the zinc content was found to vary between 0.4 and 26mg/100g in 35 species of Indian fishes while Thangakiruba and Sivakami (2024) registered zinc levels between 0.14 and 0.94 mg/100g in ten species of fishes cultured in Tamil Nadu. These levels are in line with the observations recorded in the present study. WHO (2023) recommends an intake of 11 mg per day for adult.

The manganese content in the cultured carps was found to range between 0.38 (H.nobilis) and 0.84 mg/100g (C.catla) while in small indigenous fishes, it varied between 0.24 (P.sophore) and 0.64 (O.mossambicus) and in the white legged prawn, it was found to be 0.91mg/100g. Amongst the fishes, P.sophore and C.catla recorded the lowest and highest concentrations of manganese. Mohanty et al. (2019 a,b) while studying the manganese content in 35 Indian fishes recorded concentrations ranging between 0.04 and 4.61 mg/100g. This is in line with the observations noticed in the present study. According to WHO (2023), the daily requirement of manganese in an adult is 1.8 to 2.3 mg/day.
Vitamin Content of Fishes and Prawn 

The fat soluble vitamins that were analysed in the cultured fishes as well as the white leg shrimp are provided in Table 2-4.

Vitamin A content in the carps was found to range between 26.4 and 42.5 IU/100g with the minimal Vitamin A content being recorded in C.mrigala and the maximum in C.catla. Among the small indigenous fishes, the Vitamin A content ranged between 27.5 and 30.4 1U/100g with the lowest content being recorded in C.striatus and the maximum in O.mossambicus. In the white legged prawn, L.vannamei, Vitamin A content was found to be 22.4 1U/100g. A comparison of the Vitamin A content among the various fishes disclose that C.catla recorded the highest Vitamin A content and C.mrigala the least. Paul et al. (2016) while estimating the Vitamin A content in rohu, catla and mrigal recorded levels to range between 3.22 IU/100g and 19.63 IU/100g in rohu, from 1.05 to 30.53 IU/100g in catla and from 4.63 to 50.82 IU/100g in mrigal. These levels are comparable to the levels obtained by carps in the present study. Mohanty et al. (2019b) while analysing the content of Vitamin A in 10 species of fresh water fishes which included carps recorded Vitamin A levels ranging between 3.9 and 555 IU/100g and Paul et al. (2016) while estimating the Vitamin A levels in five fishes recorded levels ranging from 5 to 1058.0 IU/100g. When comparing these observations with the present study, the fishes cultured recorded lower maxima. According to NHS, the normal requirement for an adult varies between 600-700IU/100gm/day. 
Vitamin D levels in carps cultured in the present study was found to range between 104 (L.rohita) and 243 IU/100g (C.mrigala) while in the indigenous fishes, it ranged between 146.5 (C.striatus) and 174.5 IU/100g (O.mossambicus) and in the white legged prawn, 106.4 IU/100g. Among the fishes, C.mrigala recorded the highest Vitamin D content and L.rohita, the least. Paul et al. (2016) registered Vitamin D levels in rohu to range between 30.8 and 2084 IU/100g, in Catla from 39.70 to 102.4 IU/100g and in mrigal from 52 to 243.81 IU/100g. These levels are comparable with the present study even though Paul et al. (2016) recorded higher maxima’s in all the three carps. Mohanty et al. (2019b) while analysing fresh water fishes, recorded Vitamin D levels to range between 30.9 and 93,122.4 IU/100g and Paul et al. (2018) recorded Vitamin D levels to range between 5.0 to 384.0 IU/100g. These observations record higher ranges of Vitamin D when compared with the present study.

Vitamin E levels in the cultured carps was found to vary from 0.43 (C.idella) to 0.62 IU/100g (C.mrigala) while in the small indigenous fishes it varied between 0.24 (O.mossambicus) and 0.56 IU/100g (M.vittatus). In the prawn, the Vitamin E level was 0.58 IU/100g. Paul et al. (2016) reported that the Vitamin E content in rohu varied between 0.16 and 0.88 IU/100g while in catla it ranged between 0.4 and 0.69 IU/100g and in mrigal it oscillated between 0.35 and 0.91 IU/100g. Mohanty et al. (2019b) reported that Vitamin E content in 10 fresh water species of India ranged between 0.1 and 97.7 IU/100g. The results obtained in the present study are in line within the ranges recorded by some workers (Huisman, et al., 1979; Reinitz, 1980; Refstie, et al., 2000; Snigdha, et al., 2017; Mohanty et al. 2019b; Thangakiruba, 2024; Belal Hossain et al., 2024). 

The Vitamin K content in the carps that were assessed during the present study was found to vary between 0.28 (H.nobilis) and 0.52 (C.mrigala) while in the small indigenous fishes, Vitamin K oscillated between 0.34 (C.striatus) and 0.49 IU/100g (P.sophore) and in the while legged prawn, Vitamin K content was found to be 2.5 IU/100g. Amongst the various fishes, the highest Vitamin K content was noticed in C.mrigala and the lowest in H.nobilis. Paul et al. (2016) reported that Vitamin K content in rohu varied between 0.16 and 1.45 IU/100g while in catla, it varied between 0.16 and 1.21 IU/100g and in mrigal, Vitamin K ranged between 0.15 and 0.3 IU/100g respectively. Mohanty et al. (2019b) recorded that the Vitamin K content in 10 Indian fresh water fishes ranged between 0.2 and 4092.2 IU/100g. The results obtained in the present study are within the ranges observed by others even though the range obtained in the present study was not as high as reported by Mohanty et al. (2019 a,b). 

Thus, an overall picture of the nutritional status done in different types of fishes and prawn suggests that C.mrigala recorded the highest levels of protein and total amino acid content and M.vittatus recorded the highest fat content. However, when comparing these levels with the prawn, L.vannamei, it is the prawn which had the highest levels of protein, amino acid as well as the fat contents.

With regard to mineral composition, C.catla recorded the highest concentration of zinc and manganese while C.mrigala had the highest concentration of potassium and C.idella registered the highest concentration of sodium and copper. C.striatus, on the other hand, recorded the highest concentration of phosphorous while P.sophore had the maximum concentration of iron and M.vittatus, the highest concentration of calcium and magnesium. However, a comparison including the prawn mineral composition discloses that the prawn recorded the highest concentration of iron and manganese.

The present study suggests that the proximate, mineral and vitamin concentration varies from species to species. According to Hossain et al. (1999), concentrations of protein, lipid, ash and minerals contents are extremely variable while Refstie et al. (2000) suggested that composition of fishes can vary even within strains of a fish while Huisman et al. (1979) reported that carcass composition can also be influenced by housing conditions and even water temperature. In addition, the difference in composition can also be attributed to differences in feed composition, environment, fish size as well as generic tracts as suggested by Reinitz et al. (2000) and Thangakiruba and Sivakami (2024). Nevertheless the results obtained in the present study are in line within the ranges recorded by some workers (Huisman, et al., 1979; Reinitz, 1980; Refstie, et al., 2000; Snigdha, et al., 2017; Mohanty et al. 2019b; Thangakiruba, 2024; Belal Hossain et al., 2024). 

The present study clearly suggests that the carps under study and more so the small indigenous fish species which are abundant, common and found throughout the year contain high amount of nutrients making them suitable for human consumption. 
Table – 1
Details of Fish and Prawn Species used in the Present Study in the
	S.No
	Fish Species
	Local Name
	No.of Samples
	Total Length (cm) 
	Weight (g)

	1.
	Catla catla
	Catla
	5
	21 – 26.2
	742.5 ( 0.24

	2.
	Labeo rohita
	Rohu
	5
	27 – 29.4
	310.4 ( 0.78

	3.
	Cirrhinus mrigala
	Mrigal
	5
	26 – 28.6
	410.3 ( 0.42

	4.
	Ctenopharyngodon idella
	Grass Carp
	5
	19 – 30.5
	984.2 ( 0.42

	5.
	Hypophthalmichthys

nobilis (Big Head Carp)
	Potla 
	5
	24 – 32.6
	1210.6 ( 0.42

	6.
	Channa striatus
	Snake head murrel 
	5
	24 – 28.2
	410.7 ( 0.64

	7.
	Puntius sophore
	Kendaimeen
	5
	9 – 12.4
	86.4 ( 0.86

	8.
	Mystus vittatus
	Catfish
	5
	11 – 19.6
	42.8 ( 0.72

	9.
	Oreochromis mossambicus
	Tilapia
	5
	17 – 18.4
	186.8 ( 0.64

	10.
	Litopenaeus vannamei (Prawn)
	Whiteleg prawn
	5
	32 – 40.2
	24.7 ( 0.76


Table – 2
Proximate Composition of the Cultured Freshwater Fishes and Prawn in the present study
	S.No
	Fish Species and Prawn
	Moisture

(%)
	Protein (g)
	Fat

(g)
	Ash

(%)
	TAA (mg/100g)

	1.
	Catla catla
	63.4
	18.30
	3.80
	2.90
	462

	2.
	Labeo rohita
	72.0
	16.20
	2.80
	2.84
	456

	3.
	Cirrhinus mrigala
	77.1
	19.40
	3.40
	1.84
	472

	4.
	Ctenopharyngodon idella
	66.4
	13.40
	4.60
	3.20
	364

	5.
	Hypophthalmichthys

nobilis (Big Head Carp)
	74.2
	14.40
	2.90
	4.20
	346

	6.
	Channa striatus
	76.2
	18.60
	2.81
	2.42
	426

	7.
	Puntius sophore
	70.6
	14.40
	6.20
	4.40
	352

	8.
	Mystus vittatus
	71.2
	14.60
	6.50
	3.20
	332

	9.
	Oreochromis mossambicus
	73.2
	16.82
	3.46
	2.54
	412

	10.
	Litopenaeus vannamei
	76.4
	36.4
	19.2
	1.20
	540


Table – 3
Essential Mineral Composition of Fishes and Prawn (mg / 100gm) in the present study  
	S.No
	Fish Species and Prawn
	Sodium (Na)
	Potassium (K)
	Iron (Fe)
	Copper (Cu)
	Zinc (Zn)
	Manganese (Mn)
	Calcium (Ca) 
	Magnesium (Mg)
	Phosphorus (P)
	Ca:P

ratio

	1.
	Catla catla
	198
	286
	1.64
	0.45
	2.49
	0.84
	161
	24.5
	114.5
	1.40

	2.
	Labeo rohita
	205
	268.5
	2.19
	0.74
	2.29
	0.76
	220.5
	26.4
	133.2
	1.65

	3.
	Cirrhinus mrigala
	204
	292.4
	2.4
	0.72
	1.14
	0.58
	210.2
	30.4
	120.4
	1.74

	4.
	Ctenopharyngodon idella
	210
	284
	1.05
	0.82
	1.42
	0.68
	246
	32.4
	124.2
	1.98

	5.
	Hypophthalmichthys

nobilis
	197.4
	264.3
	2.51
	0.45
	1.20
	0.38
	264
	28.4
	120.5
	2.19

	6.
	Channa striatus
	138.6
	176.4
	1.64
	0.56
	0.49
	0.30
	274
	29.6
	144.5
	1.89

	7.
	Puntius sophore
	122.36
	129.4
	3.80
	0.24
	0.84
	0.24
	262.4
	27.4
	134.5
	1.95

	8.
	Mystus vittatus
	206
	246
	2.23
	0.64
	1.91
	0.54
	323.0
	41.2
	114.0
	2.83

	9.
	Oreochromis mossambicus
	184
	214
	2.14
	0.48
	1.82
	0.64
	220.5
	19.5
	132.4
	0.16

	10.
	Litopenaeus vannamei
	65.4
	57.2
	4.84
	0.05
	0.48
	0.91
	155.6
	12.13
	117.2
	1.32


Table – 4
Fat Soluble Vitamin Concentrations in Fishes and Prawn (IU / 100gm) in the present study  
	S.No
	Fish Species amd prawn
	Vitamin A
	Vitamin D2
	Vitamin E
	Vitamin K

	1.
	Catla catla
	42.50
	136.08
	0.49
	0.42

	2.
	Labeo rohita
	30.53
	104.00
	0.52
	0.44

	3.
	Cirrhinus mrigala
	26.40
	243.00
	0.62
	0.52

	4.
	Ctenopharyngodon idella
	27.40
	144.00
	0.43
	0.36

	5.
	Hypophthalmichthys nobilis
	29.40
	114.50
	0.58
	0.28

	6.
	Channa striatus
	27.50
	146.50
	0.54
	0.34

	7.
	Puntius sophore
	28.40
	152.40
	0.38
	0.49

	8.
	Mystus vittatus
	27.60
	164.00
	0.56
	0.39

	9.
	Oreochromis mossambicus
	30.40
	174.50
	0.24
	0.41

	10.
	Litopenaeus vannamei
	22.40
	106.40
	0.58
	2.50


Conclusion

The study showed that the analysed freshwater carps, small indigenous fishes and prawn contained nutritionally relevant levels of protein, lipid, ash, total amino acids, minerals and fat-soluble vitamins. Among the carps, Cirrhinus mrigala recorded the highest protein and total amino acid values, while Mystus vittatus recorded the highest fat content among the small indigenous fishes. Litopenaeus vannamei showed higher protein, fat and total amino acid values than the fish species analysed. Mineral and vitamin concentrations varied among species, indicating species-specific nutritional profiles. These findings suggest that commonly available freshwater fishes and prawn from Tamil Nadu can contribute useful nutrients to the human diet when consumed as food.
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