


[bookmark: _GoBack]Original Research Article 
[bookmark: _Hlk207405615]Proximate and major mineral composition of five commercial marine fishes from the Alipur landing center, Kuakata, Bangladesh
Abstract
Fish is contributing a prominent role in the diet of Bangladeshis as an animal protein source. However, there is a dearth of knowledge regarding the nutrient composition of marine fish species. Therefore, five locally available and commercially important marine fish species, including Acanthopagrus datnia (Yellowfin seabream), Polynemus paradiseus (Paradise threadfin), Sillaginopsis panijus (Flathead sillago), Dendrophysa russelii (Goatee Croaker), and Lepturacanthus savala (Savalai hairtail), were collected from the Alipur fish landing center in Kuakata, Bangladesh. A total of 224 fish samples comprising 27 pooled samples (each containing 24-72 individuals) in triplicate of the five fish species were collected, and their proximate compositions (moisture, crude protein, lipid, and ash) and four major minerals (calcium, iron, phosphorus, and zinc) were analyzed. The proximate composition of the studied fish samples showed varying levels of protein (20.57-16.21 g/100g), moisture (77.27-71.48 g/100g), ash (2.03-1.58 g/100g), and lipid (4.61-2.33 g/100g). Among the species examined, A. datnia had a significantly higher protein content (P < 0.05) than the others, except for L. savala, which did not show a significant difference (P > 0.05). The lipid and ash contents were similar across the species, with no significant differences (P > 0.05). In terms of mineral content, A. datnia also provided higher levels of zinc, calcium, iron, and phosphorus compared to the other species, aligning with the recommended nutrient intake for children (6-23 months) and pregnant or lactating women. Overall, this study underscores the potential of these five fish species to enhance the nutritional well-being of vulnerable coastal communities in Bangladesh by supplying essential nutrients.  
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1. Introduction
The fisheries sector in Bangladesh contributes 2.53% to the national GDP and 22.26% to agricultural GDP, supporting around 12% of the total population directly or indirectly, especially the marginal coastal fishing households (DoF, 2025). The present total fish production in Bangladesh is 5.02 million metric tons, which makes it one of the principal fish-producing countries in the world after becoming self-sufficient in fish production since 2018 (DoF, 2025; Parvez et al., 2024).  Fisheries production in Bangladesh consists of inland and marine sectors. The artisanal small-scale fishery and the industrial fishery are the two sub-sectors from which the marine fisheries resources are being exploited. Fish is the primary source of animal protein in Bangladesh, accounting for two-thirds of total animal protein consumption (DoF, 2025).
Fish is regarded as a high-protein food source and cost-effective item due to its balanced nutritional value, taste, and easy digestibility (Arjunsinh et al., 2024). It serves as a main source of indispensable macro- and micronutrients, predominantly in coastal regions where they constitute a staple food. Fish are highly bioavailable protein sources with essential amino acids, vitamins, omega-3 fatty acids, and minerals such as calcium, phosphorus, zinc, and selenium (Lund et al., 2013; Murshed-E-Jahan et al., 2014; Bezbaruah and Deka, 2021). The crude protein, lipid, carbohydrate, and moisture contents of most of the finfish range between 16-21%, 0.2-25%, 0-0.5%, and 66-81%, respectively (Aberoumand, 2014; Hossain et al., 2015; Love, 1970). About 96-98% of the proximate composition of fish is covered by moisture, ash, lipid, and protein (Begum et al. 2012). 
Proximate composition refers to the partitioning of nutrients composed of macronutrients, mainly comprising the moisture, protein, lipid, ash, and carbohydrate, and the micronutrients, including vitamins and minerals (Ahmed et al., 2022). Several endogenous or exogenous factors can affect the proximate composition in fish. The endogenous factors include species, size, age, and sex, while habitat, water quality and environment, and diet are some exogenous factors that can influence proximate composition in fish (Huss, 1995; Olsson et al., 2003). Analyzing the proximate composition offers valuable insights for nutrition planning, fisheries management, commercial standards, and market valuation of commercial and non-commercial fish. These parameters also influence freshness, shelf life, processing suitability, and economic worth (Alvheim et al., 2020). Such information is particularly relevant for vulnerable groups, including children, pregnant and lactating women, and low-income coastal communities, who may benefit most from nutrient-rich, affordable fish.
The Alipur fish landing center is the biggest fish landing hub in southern Bangladesh, which is located (21°48′53″N 90°07′23″E) on Shibbaria river near Kuakata sea beach, Patuakhali, Bangladesh. The marine catch from the Bay of Bengal at the southern region is loaded, processed, and auctioned in this place. Among the fish species landed here, the following five commercial marine fish species, namely, Acanthopagrus datnia (Yellowfin seabream), Polynemus paradiseus (Paradise threadfin), Sillaginopsis panijus (Flathead sillago), Dendrophysa russelii (Goatee Croaker), and Lepturacanthus savala (Savalai hairtail) (Figure 1), are abundant at the landing site. The study of their proximate composition and major mineral content can help establish baseline nutritional data, inform species-specific dietary recommendations, and support strategies for enhancing food and nutrition security in Bangladesh. Additionally, such data can aid policymakers, nutritionists, and fisheries managers in promoting nutrient-dense fish species, guiding sustainable harvests, and aligning fisheries development with public health goals. Therefore, the present study was undertaken to determine the major macronutrient and mineral contents of A. datnia, P. paradiseus, S. panijus, D. russelii, and L. savala landed at Alipur fish landing center. The study also aimed at evaluating their potential contribution to recommended nutrient intakes (RNI) for women and children. 

2. Materials and methods
2.1 Fish sample collection
[bookmark: _Hlk206446745]Five common commercial marine fish species, including A. datnia, P. paradiseus, S. panijus, D. russelii, and L. savala which are locally called Datina, Ramchosh, Tular Dandi, Deshi Poa, and Churi, respectively, were collected from the Alipur fish landing center of Kuakata (Figure 1). This center is one of the major fish landing sites in Bangladesh and serves as one of the largest wholesale markets for marine fish. Generally, the fish landed here are harvested from the marine pelagic area of the Bay of Bengal in Bangladesh territory. After harvesting, it takes 2-3 days to carry the fish from the harvesting site to the landing center. During fishing and carrying the harvest, the fish were preserved in ice with the fishing boat’s own facilities. 
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Figure 1: Five marine pelagic fish species: a) L. savala (Savalai hairtail), b) S. panijus (Flathead sillago), c) D. russelii (Goatee Croaker), d) P. paradiseus (Paradise threadfin), and e) A. datnia (Yellowfin seabream) collected from the Alipur fish landing center of Kuakata. (Photos of all fishes, except A. datnia, were taken by the authors of this study.
The photo of A. datnia was retrieved from: https://marinebiodiversity.org.bd/species/acanthopagrus-datnia/)
Sampling was conducted three times during the rainy season and winter season, comprising the months of July, September, and November 2024. The fish were identified based on morphometric characteristics as described by Hossain et al. (2020) and Uddin et al. (2022). The profiles and approximate prices of the selected fish are presented in Table 1.
Table 1: Profiles and approximate prices of the five fish species
	SN
	Local names
	Scientific names
	English/common names
	Local availabilitya 
	Approximate price ranges (kg/ BDT)a

	1
	Datina
	Acanthopagrus datnia
	Yellowfin seabream
	High
	200-450

	2
	Ramchosh
	Polynemus paradiseus
	Paradise threadfin
	High
	350-900

	3
	Tular Dandi
	Sillaginopsis panijus
	Flathead sillago
	Medium
	200-380

	4
	Deshi Poa
	Dendrophysa russelii
	Goatee Croaker
	Medium
	150-350

	5
	Churi
	Lepturacanthus savala
	Savalai hairtail
	High
	80-400


aaproximate price and availability were collected during the sampling time of July, September and November 2024 from local fishermen; BDT means Bangladeshi Taka.
[bookmark: _Toc187141359]2.2 Sampling profile
During the sampling periods, specimens of each species were collected in one to three pooled samples. Thus, a total of 224 fish comprising 27 pooled samples, each containing 24 to 72 individuals in triplicate, were analysed for the proximate composition at the fish nutrition and feed formulation laboratory of Khulna University. Additionally, a single pooled sample from each species was dried and analysed for determining the four major mineral contents.
Table 2: Overview of the fish species sampled and analysed in this study

	SN
	Local names
	Weighta (g)
	Lengtha (cm)
	Total no of pooled samplesb
	No of fish in each pooled sample (mean)
	Total no of sample tested

	1
	Datina
	119.86±31.77
	18.03±1.58
	3
	8
	24

	2
	Ramchosh
	24.76±5.65
	15.64±1.29
	6
	12
	72

	3
	Tular Dandi
	56.07±47.65
	20.82±4.39
	6
	6
	36

	4
	Deshi Poa
	332.80±80.76
	29.55±7.65
	4
	7
	28

	5
	Churi
	164.10±39.42
	55.46±8.33
	8
	8
	64

	Total
	27
	
	224


aLength and weight were calculated based on at least one-third of the total tested fish samples chosen randomly; values are presented as mean ± SD; 
[bookmark: _Toc187141360]bThere were 03 times of fish sampling during the months of July, September, and November 2024 and 1-3 pooled samples were collected in each sampling.
2.3 Sample preparation
After sampling, all the fish were collected and transported in insulated cooler boxes with ice to the wet laboratory at Khulna University. The samples were then kept frozen at approximately -18°C for short-term preservation (approximately 2-3 days) until being prepared for analysis in the laboratory. During analysis, the frozen fish samples were slowly thawed at room temperature in the laboratory. The length and weight of each sample were measured. Afterwards, the fish were washed for 20-30 seconds with tap water to remove any foreign particles and impurities in the external body parts. Then the fins, gills, and viscera were removed, and the fillets with bones were prepared for final analysis. The fish fillets with bones samples were chopped into small pieces and blended to create a uniform mixture for determining proximate composition in the Fish Nutrition & Feed Formulation Laboratory of Fisheries and Marine Resource Technology Discipline, Khulna University. For mineral analysis, a pooled sample of each fish was dried in a hot air oven at 60°C for 36 hours.
2.4 Proximate composition analysis
[bookmark: _Toc187141366]The proximate composition, viz., moisture, crude protein, lipid, and ash were determined according to the method of AOAC (2012). Moisture content was determined (AOAC) by drying triplicate samples at 105°C for 20 hours in pre-weighed crucibles, cooling them in a desiccator, and calculating the weight loss. Crude protein was determined following the Kjeldahl method, which involved digesting samples with a catalyst mixture in concentrated sulfuric acid. The resulting alkalized digest was then distilled into 4% boric acid and titrated with 0.1 M HCl. Lipid content was measured by extracting lipid using methanol chloroform solvent according to the method proposed by Bligh and Dyer (1959). Ash content was obtained by incinerating samples in pre-weighed crucibles at 550°C for 16 hours, followed by cooling, desiccating, and reweighing.
2.5 Major mineral analysis
[bookmark: _Toc187141367]Four essential minerals, namely zinc, phosphorus, iron, and calcium, crucial for human health, especially for women and children, were analyzed in the samples. After drying, the samples were sent to the digestion laboratory of the Soil, Water, and Environmental (SWE) discipline of Khulna University to determine the levels of these key minerals. Briefly, the mineral content was determined through wet digestion. A 0.5 g sample was placed in a digestion tube with 10 mL of nitric acid and heated at 100 °C for 2 hours. After cooling, 5 mL of perchloric acid was added, and the mixture was heated at 250 °C for 15 minutes. The digest was then cooled, filtered through WN-42 filter paper, and diluted to 100 mL with deionized water. Elemental concentrations were measured using an Atomic Absorption Spectrometer (AAS) equipped with the appropriate lamps for each target mineral.
2.6 Calculation of potential contribution to Recommended Nutrient Intakes (RNI)
The potential contributions of selected fish species to the recommended nutrient intakes (RNI) for specific nutrients were assessed for children aged 6 to 11 months, children aged 12 to 23 months, pregnant women, and lactating women. A 100 g portion of the raw edible parts of each fish species was analyzed to determine its contribution as a percentage of the RNI for protein, zinc, calcium, and iron. This assessment is based on the protein and mineral requirements as described by Mamun et al. (2024) and Nordhagen et al. (2020). Although bioavailability may vary among nutrients, the RNI values were calculated under the assumption of 100% bioavailability.
[bookmark: _Toc187141368]2.7 Data analysis
The result was presented as mean ± standard deviation. A one-way ANOVA was used to determine the mean differences between species, with a significance level of P < 0.05. The statistical analysis was performed using the Statistical Package for the Social Science (SPSS) version 22.0, as well as Microsoft Excel version 2013.
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Proximate composition
Fish is a readily available food commodity for human nutrition. Protein, lipid, ash, and moisture are the major important macronutrients that are taken into consideration to assess the muscle quality of fish for consumption purposes (Ravichandran et al. 2011). In addition to those macronutrients, the minerals as micronutrients also have impacts on fish quality (Baker, 2001). Among the minerals, iron, zinc, calcium, and phosphorus are the major items that have multidimensional health benefits, especially for children and pregnant women (Rifat et al., 2023). The present study was conducted to determine and analyze those macro- and micronutrients in the flesh of five common marine fish species, viz., Datina (A. datnia), Ramchosh (P. paradiseus), Tular Dandi (S. panijus), Deshi Poa (D. russelii), and Churi (L. savala). The findings of the study revealed that those fish could be valuable options for human nutrition, though prominent variations in quality among the species were observed. These findings are consistent with the statement that the nutrient deficiencies can be addressed by the consumption of marine fish (Rifat et al., 2023), and the proximate composition of those fish is species-specific (Islam & Joadder, 2005; Huss, 1988). In addition to species, the proximate composition is also influenced by both exogenous and endogenous factors such as diets, age size (Silva & Chamul, 2000; Naeem & Ishtiaq, 2011), environment, season, and sex (Yousaf et al., 2011).
Fish protein is superior to the other sources of animal proteins due to its balanced amino acid content with a higher amount of essential amino acids, particularly the methionine, lysine and taurine. It mainly serves for developing body muscle and immunity in humans (Kim, 2020; Khalili Tilami & Sampels, 2018). The protein content of fish ranges from 15% to 25% (Ryu et al., 2021). In this study, protein content ranged from 16.21% to 20.57%, suggesting that the five fishes were in good nutritional composition. The lowest protein content found in this study is higher than that of the study of Palani et al (2014), while the highest content of our study is lower than that study, which found the range between 10.24% to 22.75% in the 23 medium-sized marine fishes collected from the Indian Thoothukudi coast. The protein content determined in the fish of our study is consistent with the study conducted by Mohanty et al. (2015), who found 17.46% to 20.77% protein in three marine fish species from the Bay of Bengal in Indian territory.  


Figure 2: Variation of crude protein contents (g/100 g) among the five studied fish species
The protein content of the five studied marine fish species in our study varied significantly (P < 0.05) (Figure 2). Species-wise variation in protein of fish is common.  Similar to our study, Mazumder et al. (2008) found significant variation in protein contents (14.08% to 18.46) among some small indigenous fish species from Bangladesh and concluded that the variation was mainly due to species variation. Significant variation in protein due to species difference was also noted in the marine fish (Palani et al., 2014). In this study, Datina (A. datnia) exhibited the highest protein value, followed by Churi (L. savala) and Tular Dandi (S. panijus). The contents in Datina (A. datnia) and Churi (L. savala) were insignificant (P > 0.05), however, the protein contents of the rest of the fish were significantly (P < 0.05) lowered. The Ramchosh (P. paradiseus) and Deshi Poa (D. russelii) showed the lower level of proteins. The species-wise variation of protein found in this study among the studied fish could be due to the difference in feeding habit, reproductive conditions, age, sex (Islam & Joadder, 2005; Borgstrom, 1961).  The protein ranges also highlight the potential of these fishes as alternative protein sources for human diets, particularly in coastal Bangladesh, where access to terrestrial protein sources may be limited.

[bookmark: _Toc187141372]Figure 3: Variation of lipid contents (g/100 g) among the five studied fish species 
Lipids in fish consists of heterogenous compounds which are considered an important macronutrient after protein. It mainly provides dietary energy and essential fatty acids for human nutrition. The fish fat contains polyunsaturated fatty acids (PUFA), mostly EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid), which are generally higher in marine fish compared to freshwater fish species. The lipid content in fish varies considerably due to many reasons including species variation, diets, environment, geographic location. The lipid ranges from 0.2% to 25% in different fish, which can be categorized as lean fish having <2% fat, low-medium fatty fish having 8% fat, ang highly fatty fish having >8% fat (Love, 1970; Ackman, 1994).  
In this study, the five fish belonged to the category low-medium fatty type containing the lipid ranges of 2.33% to 4.61%. The lipid contents found in the study is comparable to the study of Kuttyayappan et al. (1976) who found from 0.29% to 5.31% lipid contents among 17 Indian fish species. Our findings of lipid content are also similar to the lipid content found in the study of Mohanty & Nayak (2018) who determined 1.50% to 5.60% lipid in the fishes of three different families from the Indian coast. However, our lipid ranges are lower than that of Barua et al. (2012) who conducted a nutritional study on four important electric rays from the Bay of Bengal in the Bangladeshi territory and found 0.99% to 2.01% lipid. In comparison, Datina (A. datnia) and Tular Dandi (S. panijus) showed relatively high lipid levels (Figure 3) in this study, followed by Ramchosh (P. paradiseus) and Churi (L. savala). This relative variation may be due to the difference in fasting conditions, fat deposition, and size variations as noted by Ullah et al. (2022a). Statistical analysis revealed no significant differences (P > 0.05) in lipid contents among the species. This suggests that, despite numerical variation, all five fish species provide comparable lipid contributions on a per-weight basis. 

Figure 4: Variation of ash contents (g/100 g) among the five studied fish species
The ash content of the studied fish species varied slightly, ranging from 1.58 ± 0.06 g/100 g in Deshi Poa (D. russelii) to 2.03 ± 0.04 g/100 g in Ramchosh (P. paradiseus) (Figure 4). These levels are consistent with the ranges covering all the fish species studied elsewhere (Islam et al., 2020; Ullah et al., 2022b; Badiani et al., 1996) for other marine fishes. Datina (A. datnia), Tular Dandi (S. panijus), and Churi (L. savala) showed intermediate ash levels (1.72–1.85 g/100 g). Statistical analysis indicated no significant differences (P > 0.05) among species. 

[bookmark: _Toc187141374]Figure 5: Variation of moisture contents (g/100 g) among the five studied fish species
The moisture contents in this study ranged from 71.48% to 77.26%, which were well within the ranges of the major fish species, ranging between 60% and 80% (Love, 1970). In moisture content, Datina (A. datnia) exhibited the lowest moisture content, which was significantly (P < 0.05) different from others (Figure 5). The moisture content in Ramchosh (P. paradiseus) obtained the highest. The moisture contents aligned with the inverse relationship between moisture and protein & lipid contents reported in other marine fish studies (Zaboukas et al., 2006). This may be because moisture content in fish acts as an excellent indicator of relative protein, lipid, and energy contents, implying that the lower the moisture content, the greater the protein, lipids, and energy contents in fish (Aberoumad and Pourshafi, 2010; Jolaoso et al., 2016).
Mineral content
Mineral analysis confirmed superior micronutrient profile of Datina (A. datnia), with notably high calcium, phosphorus, iron, and zinc contents. Calcium and phosphorus are critical for skeletal health, while iron and zinc play vital roles in hemoglobin synthesis, enzymatic activity, and immune function (Nordhagen et al., 2020). Conversely, Tular Dandi (S. panijus) exhibited the lowest mineral content, particularly iron (0.38 mg/100 g) and calcium (15.51 mg/100 g). Such differences underscore the importance of species-level nutrient data for dietary planning. Churi (L. savala), despite moderate mineral values, showed relatively high zinc content (1.92 mg/100 g), suggesting a potential role in addressing zinc deficiency, which affects over half of non-pregnant women in Bangladesh (Magnani et al., 2015).
Table 3: Mineral content (mg/100g) determined among the five studied fish species
	Fish Name
	Phosphorus
	Iron
	Zinc
	Calcium

	Ramchoshh
	119.23
	4.48
	1.11
	20.84

	Tular Dandi
	50.05
	0.38
	0.84
	15.51

	Deshi Poa
	57.00
	2.60
	1.02
	18.20

	Churi
	58.22
	2.38
	1.92
	21.17

	Datina
	176.83
	11.69
	9.32
	226.36



Potential contribution to Recommended Nutrient Intakes (RNI)
Marine-captured fish is costlier and less available than farmed fish due to the expansion of aquaculture over the years in Bangladesh (Beveridge et al., 2013). The nutritional quality of marine fish is higher than that of farmed fish (Bogard et al., 2017; Bogard et al., 2015). For food and nutrition security, it is necessary not only to produce more fish but also to ensure the nutritional quality of the fish so that it can contribute to human nutrition and health. The contributions to recommended nutrition intake (RNI) calculated in this study for vulnerable human groups highlight the public health issues of the studied fish. Among the fishes, Datina (A. datnia) showed the highest potential contribution of nutrients such as protein, iron, calcium, and iron recommended nutrition intake (RNI) for different vulnerable age groups including children, pregnant women, and lactating women at 100 gm fresh fish (as fed) portion size basis (Figures 6 and 7). For the same purpose, Ramchosh (P. paradiseus) contributed the lowest protein intake, while Tular Dandi (S. panijus) contributed less than the other species for the recommended nutrient intake of iron, calcium, and zinc (Figure 7). Churi (L. savala) contributed the second highest compared to others. Therefore, the findings suggest that promoting consumption of nutrient-dense species like Datina (A. datnia) and Churi (L. savala) could be an effective strategy in nutrition interventions targeting coastal and low-income communities.

Figure 6: Relative contribution of the fish to recommended protein intake for different
                       vulnerable age groups including children and women

a. 

b. 

c. 
Figure 7: Relative contribution of the fish to recommended a) Iron, b) Calcium, and c) Zinc, intake for different vulnerable age groups including children and women. 
4. Conclusion
This study provides an assessment of proximate composition and four major mineral contents for five commercially important marine fish species landed at Alipur in Kuakata, Bangladesh. The results reveal significant interspecies differences in protein content and marked variations in mineral concentrations, with Datina (A. datnia) emerging as the most nutrient-dense species. Datina’s high protein, calcium, iron, and zinc levels suggest a strong potential to address protein-energy malnutrition and micronutrient deficiencies among vulnerable groups, including children, pregnant women, and lactating mothers. Churi (L. savala) and Tular Dandi (S. panijus) also offer valuable nutrient contributions, while Ramchosh (P. paradiseus) and Deshi Poa (D. russelii) remain important dietary options due to their availability and affordability. These findings underscore the need for integrating species-specific nutritional data into fisheries management, market promotion, and national dietary guidelines. Such integration would help maximize the role of marine resources in achieving both nutrition and sustainable development goals.
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% of RNI (Zinc)
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