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Abstract 

This study was conducted to know the seasonal dynamics 

of heavy metal (Zn, Cu, Cr, Cd, Pb and Hg) 

concentrations in marine fish from the Bay of Bengal 

coast of Bangladesh in pre-monsoon, monsoon and post-

monsoon seasons. The fish samples of various species 

viz. Churi (Trichiurus lepturus), Loittya (Harpadon 

nehereus), Ilish (Tenualosa ilisha) in St-1; Churi, Loittya, 

Ilish, Surma (Euthynnus affinis) in St-2; and Poa 

(Otolithoides pama), Loittya, Ilish in St-3 were collected 

seasonally from fish landing stations during December 

2017 to November 2018. The samples were analyzed by 

using UNICAM-929 atomic absorption 

spectrophotometer following AOAC (2012) in the Food 

Laboratory of the SGS Bangladesh Limited., Dhaka. The 

results showed that among the metals, only Zn was 

detected in every station over the seasons. Overall metal 

accumulation, Zn content found more followed by Cu and 

Cr, whereas Cd, Pb and Hg were below the lower limit of 

detection in all the collected fish samples. Therefore, the 

study concluded that the fish are safe for human 

consumption as well as for public health and food safety 

measures ensured by common marine fish of Bangladesh.  

.  
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Introduction 

 

The concept of blue economy as well as marine fisheries resources in Bangladesh can be developed 

as emerging sectors. Blue economy started in the country after settlement of maritime boundary 

delimitation dispute with Myanmar and India, when Bangladesh allowed sovereign rights on all 

the living and mineral resources of the continental shelf extending up to 354 nautical miles (Jafrin, 

Saif and Hossain, 2016). There exist tremendous opportunities for Bangladesh to strengthen ocean-

based economy as well as marine fisheries (Jafrin, Saif and Hossain, 2016; Moula, Parvin and 

Ferdaus, 2014). The Bay of Bengal is an inseparable part of Bangladesh and there is no doubt that 

the sea resources like exploration of fisheries resources for long-term food security, export earning, 

management of marine fisheries resources, protecting marine environment and biodiversity would 

determine future development and economic growth as well as food safety and security (Moula, 

Parvin and Ferdaus, 2014). The coastal pollution has been increasing significantly over the recent 

years with expanding environmental problems in many countries. Urban and industrial activities 

in coastal areas introduce significant amount of trace metals into the marine environment, causing 

permanent disturbances in marine ecosystems, leading to environmental and ecological 

degradation and constitute a potential risk to the floral and faunal species including human through 

food chains (Boran and Altinok, 2010). Studies show that metal pollution could be very high in the 

Indian subcontinent such as in Bangladesh since direct discharge of effluents almost always occurs, 

and from agricultural activities and as a consequence aquatic biota, and humans could be at a higher 

risks of exposure from toxic metals via the food chain pathways (BOBLME, 2015). Fish are widely 

consumed by coastal people in Bangladesh, since most harvested marine fish are located high in 

aquatic food chains, they accumulate metals from direct absorption from water and through tropic 

transfers, exposing human beings through food consumption. 

 

The seafood is significant portion of a healthy diet due to high quality protein and other 

indispensable nutrients low in saturated fatty acids and may contain omega-3 fatty acids (Geetha 

et al., 2016). Seafood, especially finfish provides a major source of essential nutrients such as 

proteins, vitamins, fats and minerals which helps to maintenance the human life (Rao et al., 2016). 

Marine fish exposed to heavy metals consumed as sea food and there is a connecting pathway to 

transfer toxic metals in human beings and it often becomes mandatory to check chemical 

contaminants in foods from aquatic environment to understand their hazard levels. There are some 

studies on the contamination level of heavy metals in water and in sediments along the Karnafuli 

estuary and its adjacent coastal area. But no standardization and validation check of these data were 

done for national purpose. Information on the types of heavy metal in the Bay of Bengal coast 

including fish, coastal zones, rivers and other ecosystems is poorly documented. It is important to 

determine the concentrations of heavy metals in commercial fish and shrimps in order to evaluate 

the possible risk of human consumption. Further, their hazardous levels were compared with 

available certified safety guidelines proposed by FAO/WHO (1989) for human consumption. 

Therefore, various studies have been carried out worldwide on the metal contamination in different 

edible fish species but spatial variations of heavy metal bioaccumulation patterns in the pelagic and 

demersal fish from the continental shelf waters of Bangladesh have not been investigated. 

 

The heavy metals are a group of pollutants which cause environmental degradation in coastal areas 

through the aquatic ecosystems in several ways (Raposo et al., 2009). Heavy metal is chosen as 

pollutant because they are widespread environmental contaminants, from either natural or 

anthropogenic sources, and are believed to be a threat to the health and survival of many marine or 
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aquatic animals, including crustaceans (Lorenzon et al., 2001). Pollution of heavy metal has 

become a crucial concern due to ever-increasing contamination of water, soil and food in many 

regions of the world (Tang et al., 2013; Sow, Ismail and Zulkifli, 2013; Rahman, Saha and Molla, 

2014). Therefore, investigation on heavy metal pollution in fish is important for characterizing 

health risks (Asuquo et al., 2004). Several studies showed that urban and industrial development 

contributes to metal contamination in aquatic environments (Xia et al., 2011; Tao et al., 2012). 

Heavy metals such as copper, iron, chromium and nickel are essential since they play an important 

role in the biological systems, whereas cadmium and lead are non-essential metals, as they are 

toxic, even in trace amounts (Fernandes et al., 2008). For the normal metabolism of the fish, the 

essential metals must be taken up from water, food or sediment (Canli and Atli, 2003). These 

essential metals can also produce toxic effects when the metal intake is excessively elevated 

(Tuzen, 2003). Lead a ubiquitous pollutant finds its way into the sea through industrial wastewater 

discharged by printing, dyeing and oil refineries industries (Komarnicki, 2005). The contaminated 

fish and crustaceans from aquatic environment may become a public health concern which is 

important to know the level of heavy metals in fish and shrimps for risk of human consumption 

(Cid et al., 2001). The use of fin and shellfish as bio-indicators of metal pollution in aquatic 

environments and suitability for human use from toxicological point were documented (Amin, 

Begum and Mondal, 2011). The objectives of the research were: (i) to investigate the seasonal 

variation of heavy metal concentration (Zn, Cu, Cr, Cd, Pb and Hg) in different marine fish species 

in three seasons (pre-monsoon, monsoon and post-monsoon) collected from Chattogram, Cox's 

Bazar and Barguna coastal region; and (ii) to compare the results with the available national and 

international standard and previous studies. 

 

Materials and Methods 

 

Study area: The study was conducted in three coastal districts of Bangladesh during December 

2017 to November 2018 (Figure 1). The fish samples were collected from three different sampling 

stations viz. Banshkhali Fish Landing Station, Chattogram: St-1; Sadar Fish Landing Station, Cox’s 

Bazar: St-2; and Pathorghata Fish Landing Station, Barguna: St-3. These are the largest fish landing 

station in Bangladesh. Marine fish were brought to the landing stations from different fishing zone 

of the Bay of Bengal. Fishermen go to deep sea where valuable fish are available and when the 

Bay of Bengal is calm and quiet. They caught and stored fish in their trawlers with ice and back to 

the landing stations after 15 to 20 days for sale. The geographical location of these stations are: St-

1 at 22°19'39.43"N latitude and 91°50'49.49"E longitude; St-2 at 21˚26′16.4′′N latitude and 

92˚01′47.7′′E longitude; and St-3 at 22°03'4.65"N latitude and 89°58'24.13"E longitude (Figure 1). 

 

Table 1: Fish species collected from the Bay of Bengal coast of Bangladesh 

Fish Chattogram (St-1) Cox’s Bazar (St-2) Barguna (St-3) 

Demersal Churi (Trichiurus lepturus) 

Loittya (Harpadon 

nehereus) 

Churi (T. lepturus) 

Loittya (H. nehereus) 

Poa (Otolithoides 

pama) 

Loittya (H. nehereus) 

Pelagic Ilish (Tenualosa ilisha) Ilish (T. ilisha) 

Surma (Euthynnus 

affinis) 

Ilish (T. ilisha)  

Note: St = Station. 
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Sample collection: The common five marine fish species were collected during pre-monsoon 

(February to May), monsoon (June to September) and post-monsoon (October to January) seasons, 

respectively to investigate six heavy metals (Zn, Cu, Cr, Cd, Pb and Hg) dynamics. The fish 

samples were as Churi (Trichiurus lepturus), Loittya (Harpadon nehereus) and Ilish (Tenualosa 

ilisha) from St-1; Churi, Loittya, Ilish and Surma (Euthynnus affinis) from St-2; and Poa 

(Otolithoides pama), Loittya and Ilish from St-3 (Table 1). Five fish of each species were collected 

from fish landing stations in the morning from Chattogram, Cox’s Bazar and Pathorghata 

(Barguna). The average weight of each fish sample was 200 g. The samples were then brought to 

the laboratory with ice box, kept at deep freezer for preservation and to avoid further contamination 

until analysis. The marine fish samples are divided into two categories such as demersal and pelagic 

(Table 1). Demersal fish are found in the seafloor consisting of mud, sand, gravel or rocks on 

the continental shelf, outer continental margin on the continental slope and the continental rise. 

Pelagic fish live in the pelagic zone of ocean surface neither close to the bottom nor near the shore 

in contrast with demersal fish that do live on or near the bottom. As a result, pelagic fish must 

search larger volumes than demersal fish (Lal and Fortune, 2000). 

 

 
Figure 1: Map showing the study areas in Chattogram, Cox’s Bazar and Pathorghata (Barguna) 

coastal region of Bangladesh 

 

Sample pre-treatment: The collected fish samples thoroughly washed with Milli-Q water after 

removing the scales, and muscle portion, which took for further processing. Muscle tissue was 

dried at 110oC, powdered with pestle and mortar and stored until chemical analysis. Heavy metals 

(Zn, Cu, Cr, Cd, Pb and Hg) were analyzed after digesting the homogenized samples in a mixture 

of nitric and per-chloric acid (Kumar, Karthik and Rao, 2010). Digestion were carried out after 0.5 

gm homogenized powdered sample was placed in a Teflon beaker and digested with few drops of 

sodium chloride solution (30%) and a 10 ml mixture (1:5) of concentrate nitric acid (65%) and 

concentrated per-chloric acid (70%). The free chlorine developed loosens the chemical bonds in 

https://en.wikipedia.org/wiki/Seafloor
https://en.wikipedia.org/wiki/Continental_shelf
https://en.wikipedia.org/wiki/Continental_margin
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organic compounds after gentle heating (70±5oC) in a water bath for 12 hrs and destroys the organic 

matter in order to transfer the metals into the solution. The digested samples were centrifuged and 

the supernatant analyzed. 

 

Sample analysis: To know the level of metal (Zn, Cu, Cr, Cd, Pb and Hg) concentrations, samples 

were analyzed by using UNICAM-929 atomic absorption spectrophotometer (AAS) following 

AOAC (2012) 19th edition by ICP-OES in the Food Laboratory of the SGS Bangladesh Limited, 

Dhaka, Bangladesh. Before analysis, a bit of muscle, the whole liver and two gill arches from each 

fish were removed. Samples of tissues from each fish were weighed and dried. A microwave 

digestion system (CEM MDS-2000) was used to prepare the samples for analysis. The advantage 

of microwave digestion against the classical method are the shorter time, less consumption of acid 

and keeping volatile compounds in the solution (Krushevska, Barnes and Amarasiriwaradena, 

1993; Gulmini, Ostacoli and Zelano, 1994). After digestion, the residues diluted to 25 ml with 2.5% 

of HNO3. Instrument calibrated standard solutions were prepared from commercial materials. The 

water used was deionized and distilled.  

 

Statistical analysis: The collected data were compiled and tabulated in proper form and were 

subjected to statistical analysis. The Microsoft Office Excel software was used to present and 

interpret the collected data. The results of the study were presented in graphs and tabular forms. 

 

Results and Discussion 

 

Average concentrations of Zn, Cu and Cr, recorded from the muscles of five marine fish species 

during pre-monsoon, monsoon, and post-monsoon are presented in Tables 2-4 and Figures 2-7. 

Other three heavy metals such as Cd, Pb, and Hg were not detected during the laboratory 

examination in all five fish species in all seasons. 

 

Seasonal variations of heavy metals in fish from Chattogram (St-1) 

 

Zinc (Zn): The zinc is found in all organisms as well as fish and it is an essential trace element for 

metabolic processes (Saha et al., 2016). Among the studied six heavy metals only Zn 

concentrations was found in fish of the Chattogram region. In Churi (T. lepturus), the Zn 

concentrations found 6.1, 5.42 and 6.04 mg/kg in pre-monsoon, monsoon and post-monsoon 

seasons, respectively (Table 2) which were within the acceptable limit. The highest Zn content (6.1 

mg/kg) was found at pre-monsoon and lowest content (5.42 mg/kg) was at monsoon season. In 

Loittya (H. nehereus), the highest Zn content (3.21 mg/kg) was recorded at post-monsoon and the 

lowest (2.81 mg/kg) was at monsoon season. At the pre-monsoon, monsoon and post-monsoon 

season, the Zn concentrations were 3.12, 2.81 and 3.21 mg/kg, respectively (Table 2), which were 

within the acceptable limit conferring to FAO/WHO (1989). 

  

Table 2: Seasonal variation of heavy metal concentration in fish from Chattogram coast 

Fish Heavy metals 

(mg/kg) 

Seasons 

Pre-monsoon Monsoon Post-monsoon 

 

 

Churi (T. lepturus) 

Zn 6.10 5.42 6.04 

Cu ND ND ND 

Cr ND ND ND 
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Cd ND ND ND 

Pb ND ND ND 

Hg ND ND ND 

 

 

Loittya (H. 

nehereus) 

Zn 3.12 2.81 3.21 

Cu ND ND ND 

Cr ND ND ND 

Cd ND ND ND 

Pb ND ND ND 

Hg ND ND ND 

 

 

Ilish (T. ilisha) 

Zn 4.94 6.53 6.94 

Cu ND ND ND 

Cr ND ND ND 

Cd ND ND ND 

Pb ND ND ND 

Hg ND ND ND 

Note: ND = Not Detected (below lower limit of detection according to Shrivastava and Gupta, 

2011). 

 

During the study, Zn concentrations in Ilish (T. ilisha) were found 4.94, 6.53 and 6.94 mg/kg in 

pre-monsoon, monsoon and post-monsoon season, respectively (Table 2). The highest content 

(6.94 mg/kg) was at post-monsoon and lowest (4.94 mg/kg) was at pre-monsoon season. The Zn 

concentrations in Ilish fish were within the acceptable limit as per FAO/WHO (1989) 

recommendation. According to Bashir and Alhemmali (2015), the maximum Zn was found 55.8 

mg/kg (dry weight) whereas minimum was 17.7 mg/kg (dry weight) in fish which are much higher 

than the present findings. Among the heavy metals studied Zn, Cu, Cr, Cd and Pb detected in fish 

and shrimp species were within acceptable limits (Islam et al., 2017). Zinc was found more in deep 

sea fish muscles in the Indian sub-continent (Rao and Sreedhar, 2017). The concentrations of Zn 

in different marine fish species were found within the range of variability reported for various fish 

species in different parts of Bangladesh (Saha et al., 2016). The Epinephelus sp. exhibited a 

tendency to accumulated high concentration of Zn when compared to other species (64.61 ± 6.46 

mg/g) found in the Red sea of Egypt (El-Moselhy et al., 2014), which are much higher than present 

study. 

 

Copper (Cu), Chromium (Cr), Cadmium (Cd), Lead (Pb) and Mercury (Hg): These heavy metals 

were not detected in the five fish samples analyzed during the laboratory examination in all seasons 

(Table 2). 

 

Seasonal variation of heavy metals in fish from Cox’s Bazar (St-2) 

 

Zinc (Zn): The concentrations of Zn in Churi fish were found 5.02, 4.02 and 6.23 mg/kg in pre-

monsoon, monsoon and post-monsoon season, respectively (Table 3). The highest (6.23 mg/kg) 

and lowest (4.02 mg/kg) contents were found at post-monsoon and monsoon season, respectively 

which within the acceptable limit of FAO/WHO (1989) standard. In Loittya fish, Zn concentration 

were recorded 2.83, 2.64 and 4.50 mg/kg in pre-monsoon, monsoon and post-monsoon season, 

respectively, whereas in Ilish it was 4.73, 4.86 and 11.10 mg/kg in pre-monsoon, monsoon and 

post-monsoon season, respectively (Table 3). In Loittya fish, highest and lowest Zn contents were 
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4.50 and 2.64 mg/kg at post-monsoon and monsoon seasons, respectively, although in Ilish fish the 

highest and lowest were 11.10 and 4.73 mg/kg at post-monsoon and pre-monsoon season, 

respectively. During the study, Zn in Surma (E. affinis) fish was 4.02, 7.71 and 12.46 mg/kg in pre-

monsoon, monsoon and post-monsoon seasons, respectively (Table 3). The highest content (12.46 

mg/kg) was found at post-monsoon, while the lowest (4.02 mg/kg) was at pre-monsoon season and 

found within the acceptable limit. The study found that Zn concentration in Loittya and Hilsha fish 

were within the permissible limit. The maximum and minimum Zn concentration were 55.8 and 

17.7 mg/kg (dry weight) in coastal fish of Malaysia (Bashir and Alhemmali, 2015), which are much 

higher than the present results.  

 

Copper (Cu): The Cu is an essential element due to its presence in several enzymes and its necessity 

for hemoglobin synthesis (Sivaperumal et al., 2007). However, very high levels of Cu can cause 

acute toxicity (Saha et al., 2016). Different regulatory body established a safe limit for Cu 

concentration. The concentration of Cu was found in Churi, Loittya, Ilish and Surma fish were 

0.66, 1.01, 1.38 and 1.36 mg/kg, respectively only in the post-monsoon season (Table 3). 

According to Najjar at el. (2016), the maximum Cu concentration was 81.58 mg/kg and the 

minimum was 6.61 mg/kg in fish which are much higher than the present investigation. However, 

heavy metals in fish at the pre-monsoon and monsoon seasons were not detected during laboratory 

examination. The Cu concentration was within the acceptable limit of FAO/WHO (1989) standard. 

The copper content of deep sea fish was found more in Neobyticus followed by C. investigates and 

Basogigus, whereas less amount was found in B. splendens (Rao and Sreedhar, 2017). Saha et al. 

(2016) recorded maximum concentrations of Cu (8.54 µg/g) in I. megaloptera during summer 

which was lower than the recommended concentrations by various authorities and the variability 

of Cu concentrations was also like other published studies. The herbivore S. rivulatus accumulated 

the highest concentration of Cu (18.62 ± 2.52 mg/g; while another herbivore species (S. gibbus) 

showed the lowest values (0.76 ± 0.13 mg/g) from Red sea fish in Egypt (El-Moselhy et al., 2014) 

and revealed that these concentration are much higher than present study.  

 

Cr, Cd, Pb and Hg: These heavy metals were not detected in all fish samples analyzed during the 

study period in all the seasons (Table 3). 

 

Table 3: Seasonal variation of heavy metal concentration in fish from Cox’s Bazar coast  

Fish Heavy metals 

(mg/kg) 

Seasons 

Pre-monsoon Monsoon Post-monsoon 

 

 

Churi (T. lepturus) 

Zn 5.02 4.02 6.23 

Cu ND ND 0.66 

Cr ND ND ND 

Cd ND ND ND 

Pb ND ND ND 

Hg ND ND ND 

 

 

Loittya (H. 

nehereus) 

Zn 2.83 2.64 4.50 

Cu ND ND 1.01 

Cr ND ND ND 

Cd ND ND ND 

Pb ND ND ND 

Hg ND ND ND 
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Ilish (T. ilisha) 

Zn 4.73 4.86 11.10 

Cu ND ND 1.38 

Cr ND ND ND 

Cd ND ND ND 

Pb ND ND ND 

Hg ND ND ND 

 

 

Surma (E. affinis) 

Zn 4.02 7.71 12.46 

Cu ND ND 1.36 

Cr ND ND ND 

Cd ND ND ND 

Pb ND ND ND 

Hg ND ND ND 

Note: ND = Not Detected (below the lower limit of detection according to Shrivastava and Gupta, 

2011). 

 

Seasonal variation of heavy metals in fish from Pathorghata (St-3) 

 

Zinc (Zn): During the study, Zn concentration in Poa (O.  pama) was 6.61, 3.74 and 2.48 mg/kg in 

pre-monsoon, monsoon and post-monsoon season, respectively (Figure 2), whereas the highest and 

lowest contents were 6.61 and 2.48 mg/kg at pre-monsoon and post-monsoon seasons, respectively. 

In Loittya, Zn concentrations were 3.82, 2.81 and 6.24 mg/kg in pre-monsoon, monsoon and post-

monsoon seasons, respectively (Figure 3), while the highest content (6.24 mg/kg) was at post-

monsoon and the lowest content (2.81 mg/kg) was at monsoon season. In pre-monsoon, monsoon 

and post-monsoon seasons, Zn concentrations were 4.88, 6.46 and 3.05 mg/kg, respectively in Ilish 

fish (Figure 4). The highest Zn content 6.46 mg/kg was at monsoon and lowest content 3.05 mg/kg 

was at post-monsoon season in Ilish. The results revealed that Zn concentration in studied fish were 

within the permissible limit set by FAO/WHO (1989). The highest and lowest Zn concentration 

was 55.8 and 17.7 mg/kg (dry weight) in coastal fish in Malaysia (Bashir and Alhemmali, 2015) 
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Figure 2: Seasonal variation of Zn concentration in Poa (O. pama) from Pathorghata 
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which are much higher than the present study. A previous study on Tigris river fish found that the 

highest concentration of Zn was 5.264 mg/kg in autumn while the lowest concentration of Zn was 

0.13 mg/kg in winter and the results showed that the Zinc concentrations were higher than the 

acceptable limit according to FAO/ WHO standards (Hussen and Mohammed, 2019). 

 

 

 

 
Figure 3: Seasonal variation of Zn concentration in Loittya (H. nehereus) from Pathorghata 

 

 
Figure 4: Seasonal variation of Zn concentration in Ilish (T. ilisha) from Pathorghata 

  

Copper (Cu): During the study, Cu in Poa fish was 0.72, 0.46 and 2.48 mg/kg in pre-monsoon, 

monsoon and post-monsoon seasons, respectively (Figure 5). The highest Cu content was 2.48 

mg/kg at post-monsoon and lowest was 0.46 mg/kg at monsoon season. The Cu concentration were 

1.08, 1.20 and 1.15 mg/kg in pre-monsoon, monsoon and post-monsoon seasons, respectively 
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(Figure 6) in Loittya fish, whereas highest content (1.20 mg/kg) was found at monsoon and lowest 

(1.08 mg/kg) was at pre-monsoon season. In Ilish, the highest Cu content (1.27 mg/kg) was found 

at monsoon and lowest (1.20 mg/kg) was at post-monsoon season, with the mean Cu concentrations 

were 1.22, 1.27 and 1.20 mg/kg in pre-monsoon, monsoon and post-monsoon seasons, respectively 

(Figure 7). The Cu concentration in fish species were within the acceptable limit according to 

FAO/WHO (1989) standard. According to Najjar at el. (2016) the maximum Cu concentration was 

81.58 mg/kg and the minimum was 6.61 mg/kg in fish which are much higher than the present 

study. The highest concentration of Cu was 6.05 mg/kg in autumn, while the lowest concentration 

of Cu was 0.02 mg/kg in and the results showed that the copper concentrations higher than the 

acceptable limit according to FAO/WHO standards (Hussen and Mohammed, 2019). 

 
Figure 5: Seasonal variation of Cu concentration in Poa (O. pama) from Pathorghata  

 

 
Figure 6: Seasonal variation of Cu concentration in Loittya (H. nehereus) from Pathorghata 
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Figure 7: Seasonal variation of Cu concentration in Ilish (T. ilisha) from Pathorghata  

 

Chromium (Cr): The presence of Cr in the diet is essential due to its active involvement in insulin 

function and lipid metabolism (Saha et al., 2016; Ahmed et al., 2015). In Poa fish, the mean 

concentration of Cr were 0.25, 0.77 and 0.52 mg/kg in pre-monsoon, monsoon and post-monsoon 

seasons, respectively (Table 4) with the highest and lowest content of 0.77 and 0.25 mg/kg at 

monsoon and pre-monsoon seasons, respectively. The Cr concentration was within the acceptable 

limit of FAO/WHO (1989) standard. Saha et al. (2016) reported that the marine fish A. cruciger 

accumulated the highest amount (4.66 µg/g) of Cr during summer, while C. reba accumulated the 

lowest amount (1.27 µg/g) during winter. 

 

Table 4: Seasonal variations of Cr concentration (mg/kg) in fish of Pathorghata (Barguna) 

Marine fish 
Seasons FAO/WHO 

(1989) Pre-monsoon Monsoon Post-monsoon 

Poa (O. pama) 0.25 0.77 0.52  

1.00 

 

Loittya (H. nehereus) 0.48 0.40 0.56 

Ilish (T. ilisha) 0.40 0.25 0.34 

 

During the study, mean Cr concentrations in Loittya was 0.48, 0.40 and 0.56 mg/kg in pre-

monsoon, monsoon and post-monsoon seasons, respectively (Table 4). The highest content (0.56 

mg/kg) was found at post-monsoon and the lowest (0.40 mg/kg) was at monsoon season. In pre-

monsoon, monsoon and post-monsoon seasons, the mean Cr concentrations were found 0.40, 0.25 

and 0.34 mg/kg, respectively; in Ilish fish whereas, the highest content was 0.40 mg/kg at pre-

monsoon and lowest was 0.25 mg/kg at monsoon season (Table 4). The study found that Cr 

concentrations in fish species were within the acceptable limit set by FAO/WHO (1989). Ikem and 

Egiebor (2008) reported that the average concentration of Cr is 1.42 mg/kg in fish of Virginia and 

Alabama states of USA, which are much higher than present study. 

 

Pb, Cd and Hg: These heavy metals were not detected in the five marine fish species during the 

laboratory examination. The Pb was the metal which observed in below detectable level in all the 
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given seven deep sea fish species, and Cd was found only in Neobyticus where in remaining all six 

deep sea fish species, this metal was in below detectable level (Rao and Sreedhar, 2017).  

 

Table 5: Comparison of heavy metal concentrations in marine fish at different seasons 

Heavy 

metals 

Rao and 

Sreedhar (2017) 

Saha et al. 

(2016) 

Kamal et al. 

(2013) 

Present 

study 

FAO/WHO 

(1989) standard 

Zn 17.35-28.31 13.22-74.36 3.71-20.54 2.48-12.46 40.00 

Cu 15.54-24.38 5.21-8.54 0.25-0.91 0.46-2.48 30.00 

Cr NA 1.27-4.66 NA 0.25-0.77 1.00 

Cd 0.03 0.47-0.02 0.09 ND 0.50 

Pb BDL 0.80-6.23 0.55 ND 0.50 

Note: NA = Not Analyzed, ND = Not Detected, BDL = Below Detection Limit (Palarea-Albaladejo 

and Martin-Fernandez, 2013).  

 

A comparative study was also performed to depict the status of heavy metals bioaccumulation in 

fish from the Bay of Bengal coast in relation to others marine fish (Table 5). The study depicted 

that the Zn contamination were within standard level where Saha et al. (2016) showed higher level 

of Zn and Pb contamination that exceed the standard level set by FAO/WHO (1989) for marine 

fisheries. The other metal such as Cu, Cr and Cd were within the standard level. From the overall 

analysis, it can be stated that the heavy metals contamination in fish of the Bay of Bengal is less 

than the other locations/ countries. 

 

Conclusions 

 

The result of the study concluded that only Zn was detected over the three seasons in all stations. 

The Cu was detected only in post-monsoon season in St-2, whereas it was detected in all seasons 

at St-3. However, Cr was detected only at St-3 in all seasons. Other heavy metals (Cd, Pb and Hg) 

were not found in the laboratory investigation. Detected heavy metals in fish were within the 

acceptable limit as well as safe for human consumption. It could be due to the collection of fish 

from the deep sea where it was calm and far from the industrial activities. The study contributes 

significant addition to the existing knowledge of science regarding heavy metals contamination in 

marine fish in Bangladesh for safe consumption. 
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