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Abstract 

The present study was carried out to analyse the proximate and mineral composition of dolphinfish (Coryphaena hippurus) 

Visakhapatnam coast, for their nutritive value. Seasonal variation in the proximate composition of protein, fat, moisture 

and ash was analysed. Mineral composition of sodium, potassium, iron and calcium was also analysed for this study. The 

ranges of moisture, protein, fat, and ash contents were recorded as 73.97 - 77.18, 16.21 - 23.04, 0.26 - 2.76 and 1.23 - 2.7 

%,  sodium, potassium, calcium and Iron was 12.63, 16.94, 6.80 and 4.74 mg respectively.  
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Introduction  
Understanding the biochemical composition of food is very important to determine its nutritive value. In the present day 

world, almost everybody is health conscious and wants to know about the composition of the food they consume. Fish is 

popular as a sources of high quality easily digestible protein and is now recommended as healthy food (Padmavati, 2017). 

Adequate consumption of protein is essential for the propre growth and development of children and energy sources of 

adult (Vijayan et al 2016). Seafood is very highly nutritious, easy to digest, and extremely edible. It is recognised as a 

good source of affordable protein and delicacy around the world, includes different kind of finfish and shellfish species 

(Pavan Kumar et al., 2018). Seafood has a special nutritional value due to the presence of proteins, lipids and some of the 

principal vitamins, which makes it important for human nutrition.  Fish is also a rich sources of minerals like iron, copper 

and zinc. Fish lipids contain high levels of polyunsaturated fatty acids especially EPA (eicosapentaenoic acid) and DHA 

(docosahexaenoic acid). These ω-3 polyunsaturated fatty acids play an important role in the brain development and 

function of nervous system, photo reception and the reproductive system (Alsalvar et al., 2002).India currently ranks 

second among countries that produce fish. Making the necessary protein accessible to the current population is a difficulty 

because the demand for seafood is always rising. As the population grows, the capture sector is likewise experiencing an 

increase in fishing pressure. 

 

Studies proximate composition of fish is an essential from the nutritional point of view. It is well understood that the 

proximate composition of the edible tissues of marine invertebrates is influenced by their dietary habits, age, sex, season, 

and alternative ecological factors (Srilatha et al., 2013). Fishes are exposed to considerable environmental changes and 

composition of feed also changes, which affects the proximate composition (Olsen et al., 1995). Besides, other factors 

such as age, sex and state of maturity also affect the proximate composition (Bandarra et al., 1997). Several studies deal 

with the proximate composition of biochemical components of many commercially important fishes (Ashwinikumar et 

al., 2014; Palanikumar et al., 2014). Variation of biochemical composition of fish flesh may also occur within same species 

depending on the species, fishing ground, fishing season, maturity, feeding regimes, age and sex of the individual and 

reproductive status. The spawning cycle and food supply are the main factors responsible for this variation (Love, 1980). 

 

Moreover,  fish  muscle  and bones are  good source of  calcium  and phosphorus and also essential minerals, such as iron, 

zinc, iodine, magnesium, and potassium (Ersoy and Ozeren 2009 and Nurnada et al. 2013). Minerals are called 

micronutrients, and the physiological and biochemical mechanisms by which the human body acquires food are 

assimilated and used to sustain health and function and ensure adequate immune competence and cognitive development 

(Soundarapandian et al., 2010). These are essential for human health as they play many important body functions such as 

maintain acid–base balance, haemoglobin formation, regulate the  body-water balance, help bones and teeth formation, 

and also involved in enzymatic reactions (Duran 2010 and Mendil 2010).  

 

Fish is a good source of almost all the minerals present in seawater. Calcium and phosphorus account for more than 75% 

of the minerals in the skeleton. Besides forming a part of skeleton, phosphorus has many metabolic and physiological 

roles in fish. There are two main categories of essential minerals required for survival. Minerals occurring in appreciable 

amounts are called microelements, and those found in minute quantities are called trace elements or microelements. 
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Macrominerals include calcium, potassium, sodium, magnesium, chloride, and phosphorus. Humans need a minimum of 

100 mg a day (Kommuri et al., 2021). About 65%  of fish minerals are  deposited in the  bone. Generally, fish can absorb 

and assimilate these essential nutrients from the harvested water where they live in or from available diet (Lal and 

Tibbettes 2009).  

 

Fish is important for a healthy diet. It is now widely known how valuable fish is as a source of complete, well-balanced, 

and easily digestible protein. In addition to being an excellent source of high-quality protein, fish is also commonly 

recognised as a nutritious diet and contains several other nutrients. It is essential to comprehend the metabolic makeup of 

fish in this perspective. 

 

Materials and methods  

Study area and sample collection  

The experimental fish were collected from Visakhapatnam fishing harbour (Lat: 17°.729" N and Long: 83°.219" E), 

located in the north east coast of Andhra Pradesh, India. It has a long coastline, that stretches about 132 km long and has 

significant economic activity. The samples were collected in fresh condition and took in a sterile zipper polythene bag 

and stored in an ice box. Then, immediately the samples in an ice box were transported the Department of Marine Living 

Resources, Andhra University, Visakhapatnam. The samples were stored in – 20 O C refrigerator until analyzed. 

 

 
Fig 1. Map showing sampling station of Visakhapatnam fishing harbour 

Sample preparation  

Fish samples were prepared for proximate compositions analysis in a triplicate fashion at laboratories in Andhra 

University, and the average values were reported for each of the analyzed parameters. Firstly, the frozen samples were 

kept in room temperature for normal temperature and after that washed with deionized water to remove the impurities 

from the outer surface. These were then oven-dried at about 105 ◦C for overnight. The oven dried samples were grinded 

in a quartz mortar with a pestle and collected to store at - 4 ◦C for further analysis.  

 

Proximate composition analysis 

For this study, triplicate samples of 180 of dolphinfishes (Coryphaena hippurus) were analyzed. All the samples were 

pooled and required amount of the sample was taken. The following parameters were determined, which include crude 

protein, crude lipid, moisture, and total ash, by using the standard methods (AOAC, 2005). A dry weight basis was used 

to report the results of the determinations made in triplicate for each chemical analysis. 

 

Moisture content 

The amount of moisture in the species was determined according to AOAC (Association of Official Analytical Chemists). 

In a hot air oven, samples were dried at 60°C until persistent weights have been obtained, cooled, and reweighed in a 

desiccator. The variance between fresh and dry weights was assumed to be moisture content. 

 

Crude protein content 

The estimation of the samples of total nitrogen content was done using the Kjeldahl method (AOAC). The amount of 

crude protein was calculated by multiplying the total nitrogen result by using a 6.25 conversion factor. The samples went 

through the three necessary digestion stages: digestion, distillation, and titration. The protein percentage in the samples 

was determined accordingly. 

 

Lipid content 
Crude lipid was determined by weighing 5 g of each sample wrapped in a filter paper in a Soxhlet apparatus using 

petroleum ether. This was done each for 4 hours. The extracted materials left after the solvent had evaporated were 

weighed, and the fat content was calculated. 

 

Ash content 
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Dried samples obtained during the determination of the moisture content process were heated in a muffle furnace at 600°C 

a few hours long. By subtracting the ash weight from the original weight, the percentage of ash was calculated. 

 

Mineral analysis 
Moisture free fish sample was used for the preparation of the ash solution. The mineral compositions of the samples were 

measured using the Spectrophotometric method of atomic absorption (AOAC, 2005).). The collected muscle tissue from 

the fish 2 g of sample was placed in digestion tubes with concentrated HNO3 was added and kept for overnight for the 

estimation of minerals. This was continued with HClO4. The analysis of Na, K, Ca and Fe was performed by flame Atomic 

Absorption Spectrophotometry. 

 

Results and Discussion 

In the present investigation deals with proximate analysis of four major components viz., moisture, protein, lipid and ash 

of the muscle tissue of Coryphaena hippurus during the present study exhibited a well- marked seasonal variation. Several 

studies have been done to establish the proximate body composition in fish (Craig, 1977; Ali et al 2005; Aberoumad and 

Pourshafi, 2010; Naeem 2011), and results from some of these have been used to establish the nutritional requirements in 

fish (Tidwell et al., 2010; Okumu and Mazlum, 2002). The proximate composition of fish muscle Coryphaena hippurus 

were represented in Table 1 respectively. 

 

Moisture content is a crucial component of all living systems and contributes significantly to their essential properties. In 

this study, we found that the moisture content (%) of dolphinfish were observed in the ranges from 73.97±0.04 to 

77.18±0.07. In month wise observation, the abundant moisture content was observed in the month of May (77.18±0.07) 

followed by October (76.82±0.08) and June (76.32±0.19), lowest was observed in the month of February with 73.97±0.04. 

The total mean values of moisture percentage were observed as 75.14±0.08. The values obtained in the present study are 

comparable with the moisture content (%) estimated for dolphin fish caught in the Pacific Ocean with its range from 77.8-

80.3 with  the mean values of 79.3 (Boiteanu, et al., 2014). Lower value (72.94%) compared to the dolphin fish caught 

from Indonesia (Thenu et al., 2017). Similar results were observed in tuna fishes in Visakhapatnam (Rani et al., 2016), 

These findings are consistent with the literature, which states that the moisture content of freshwater fish ranges from 70 

to 80 % (Clucas & Ward, 1996). The variation in moisture content among species may be attributed to differences in 

season, age, sex, and feeding habits. 

 

Results clearly indicated that the marked fluctuation of protein in all the months in the species. In the present study, the 

crude protein content of the Coryphaena hippurus were observed from the range of 16.21±0.04 to 23.04±0.01. Highest 

protein content was observed in month of February with 23.04±0.01 followed by 22.54±0.02 in the month of November. 

The lowest protein content was recorded in the month of July 16.21±0.03, followed by 17.73±0.04 month of October. 

Mean values of the total protein content were 19.91±0.01. The muscle tissue of composition of dolphin fish revealed that 

the mean value of 19.91% indicating that the dolphin fish can be considered as a good table fish (Viji et al., 2015). The 

present results were little higher than the earlier reports (19.3%) in the Arabian Sea (Assana et al., 2020) and Indonesia 

19.16% (Thenu et al., 2017). 

 

Lipids are the primary energy storage material in fish. Thus the lipid content of a fish indicates the surplus energy available 

for future maintenance, growth and reproduction (Adams, 1999, Tocher, 2003). The fat content of the dolphinfish varied 

from 0.26±0.07 to 2.76±0.01. For month wise, highest fat accumulated more in the month of November (2.76±0.01) 

followed by October with 2.65±0.01. The lowest fat content was observed in the month of March (0.26±0.07) followed 

by August (0.53±0.01). The total mean values of fat percentage accumulated in the entire year were 1.37±0.01. The 

average lipid value of 1.37% which was significantly high compared to the dolphin fish caught from Pacific waters 0.9% 

(Boiteanu et al., 2014), and lower value compared to the C. hippurus from Indonesia (2.05%), and Arabian Sea 1.73% 

(Thenu et al., 2017 & Assana et al., 2020). 

 

In the current study, the ash content of the dolphinfish ranged from 1.23±0.02 to 2.7±0.05. In the month wise observation, 

highest ash content was observed in the month of July (2.52±0.01) followed by February (2.52±0.01). Lowest ash content 

was noticed in the month of April (1.23±0.02), followed by December (1.54±0.02). The total mean values of ash 

percentage was observed as 2.02±0.01. The findings of this study indicated that the mean ash content 2.02% was recorded 

for dolphin fish is higher than the Arabian Sea 0.89% (Assana et al., 2020), from Indonesia (Thenu et al., 2017) and Pacific 

Ocean 1.4% (Boiteanu et al., 2014). 

 

Minerals are essential for growth, bone mineralisation, reproduction and energy metabolism in all living organisms. The 

major portion of minerals in fish body are concentrated in muscle, scale and vertebrae (Lall, 2002). The prominence of 

each mineral element in body tissue is closely related to its functional role. In dolphin fish, the content of potassium (K) 

was much higher than that of calcium, sodium, and iron among the mineral elements examined. The minerals investigated 

in this study are thought to be significant dietary components because they support the body's normal operation (Pye, 

1986).  
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Among the minerals determined in the present study potassium (16.94±0.21) is the most abundant one in the dolphin fish 

muscle tissue followed by sodium (12.63±0.34), calcium (6.80±0.53) and Iron (4.72±0.48). The findings of the present 

study are consistent with information from earlier investigations. (Kosanovic et al., 2007; Younis et al., 2011, Kumar et 

al., 2014). Most of the trace elements found in terrestrial vertebrates are also detected in fish tissues (Hardy et al., 1984). 

Although the elemental composition of marine organisms are available, there are very few studies on the proximate and 

mineral composition of Coryphaena hippurus. The results of the minerals analysed in the muscle tissue of dolphin fish 

indicated that this species represents a good source of essential minerals. 
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