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Abstract 
In seafood, bivalve is one of the richest sources of balanced food but has a high level 

of heavy metal concentration in the aquatic environment and ultimately causing a 

negative effect on public health. Heavy metals are the common inorganic pollutant in 

the environment and their occurrence is a characteristic threat to human health due to 

their toxic effect on the biotic system. Most biological and geochemical factors affect 

the uptake and bioaccumulation in marine organisms. Marine organisms reflect the 
rising level of environmental contamination by industrial wastage and domestic 

discharges from urbanized areas. The objective of this work was to gather information 

on the presence of environmental contamination in different aquatic organisms and 

mollusks. A lack of researchers focused on nutritional composition, bioaccumulation, 

and mollusks as bioindicators for heavy metal pollution in aquatic organisms. 
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Introduction 
The phylum Molluscs is the second largest diversified, soft-bodied, most conspicuous, and familiar invertebrates (Ruppert et al., 

2004 and Antit et al., 2013). They are filter feeders, aquatic and terrestrial in a habitat estimated around 200,000 living species 

around the world (Ponder and Lindberg, 2004). Metal-contaminated estuaries are particularly worthy of studies elucidating the 

chemical speciation of potentially toxic trace metals such as Cu, Zn, Pb, Cd, Cr, and Ni to gain insight into their environmental 

fate and effects. Some trace elements that are absorbed by living organisms accumulate in the food chain and therefore present 

a risk to humans, who are the final consumers at the top of the food chain (Hamilton 2004; Hillwalker et al. 2006). 

Bioaccumulation means the subsequent increase in the toxic substances in the tissue of living organisms because organisms can 

uptake high quantities of the toxic substances as compared to their excretion ability (Mariam M. Swaleh et al 2016) [3]. Heavy 

metal density is a minimum of 5g /cm³ (Duffs J.H. et al 2002). Heavy metals are cannot be decomposed by biological processes 

and bioaccumulate in the environment long time disclosure. They are hazardous pollutants that create a danger to marine 

organisms and also decline marine ecosystems, therefore awareness of the impact of heavy metals study in the marine 

environment is necessary (Mariam M. Swaleh et al 2016) [3]. 

Heavy metal admitted into the aquatic environment by releasing domestic and municipal waste, industrial effluents, Agricultural 

waste (Srinivasa et al 2007) [1]. The Marine mollusc has a great capacity to bioaccumulation heavy metals than water or sediment 

in their surrounding environment. Bivalves are filter feeder they feed through their gills (Jitar O. et al 2013) [8]. Bivalve is a key 

stone species in aquatic food chain because they are primary consumer in the ecosystem (Hamdani A. et al.). However marine 
environment has undergone pollution due to urbanization and increase the number of population in the coastal areas. Which 

leads to danger both the marine organisms and people along the coastline (Matoka C.M. et al.) 
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Nutritional benefits of bivalves 
All over the world consumption rate of sea food increases 

with growth of world population. Recently the people have 

started more preference to consumption of sea food for 

nutritional food other than available and accessible food 

sources, therefore few of research studies have been focused 

on nutritive value of bivalve for human consumption (S. 

Anandkumar et al. 2018). 

The tissue of D. cuneatus coastal bivalves contains 80.56 % 

of both non-essential and essential amino acids. The total 

amino acids composition in Pernaviridis, C. madrassensis and 
Meretrixcasta was near about 95.76, 98.4 and 65.17 % 

respectively. The D. cuneatus bivalve contain potential 

source for food value because high quality protein and 

essential amino acids. Bivalve is also rich source of fatty 

acids (Idaychandiran et al. 2014). Sea food products provide 

nutrient full and healthy diet for human because it provide 

source of easily digestible protein with high nutritive value, 

essential mineral like iodine and Selenium and vitamin such 

as vitamin, D, and B12 (Pastorelli et al 2012). 

The bivalve mussel contains vitamin C in significant amount 

and saturated fat. They are also source of minerals like 

calcium (Ca), Potassium (K), iron (Fe), zinc (Zn), copper 

(Cu), phosphorus (P) (S. Anandkumar et al. 2018). There is 

important for safety concern related to the seafood product 

consumption because the presence of a large variety of 

chemical contaminants specifically heavy metals. 

 

Importance of bivalve as an indicators 
Marine organism is used widely as a bio monitor indicates the 

extent of metal pollution in water from coastal zone (Raposo 

et al. 2009) [11]. Marine bivalve such as oyster have many 

benefits as bioindicators for monitoring trace substances in 

coastal waters because their sessile life style, wide 

geographical distribution, resistance and high accumulation 

of wide range of chemicals (Prabal Barua, et al., 2011). 

Oyster is well known worldwide to almost 73 countries, they 

are ecosystem engineers, influencing many ecological 

process that preserve biodiversity, population, food web 

dynamics and nutrients cycling (Jacqueline et al. 2009). 

M. casta has been use to study about toxicity and 

bioaccumulation of heavy metals (Kumarswamy et al 2006) 

and it also used as biological indicators for early detection of 

pesticide pollution (Devi et al. 2005) [32]. Detection of heavy 

metals in M. casta bivalve is necessary to prevent public 

health problem. 
A several studies have reported that the green mussel Perna 

viridis is a Potential bioindicating agent for heavy metals in 

the aquatic environment (Soummady et al. 2011 and Putri et 

al. 2012) [28]. There was a characteristics correlation between 

mussel and concentration of mercury (Hg) and Cd in 

sediment. Sediment is main source of heavy metals to filter 

feeders among mussels and oysters (Yap et al. 2007) [30]. Soft 

mussel tissues of P. viridis is use as monitor for heavy metal 

accumulation due to its natural ability to accumulate elevate 

concentration of Cd, Hg, Pb (Yap et al. 2007) [30]. 

The shell of bivalve is gives the information about heavy 

metals pollution of the environment in their microhabitats 

over a period of time. This is because they express on the 

environmental history of the heavy metal in the environment 

(Hashem A.M. 2005). 

 

Factors influence on heavy metals accumulation 
Several environmental factors like water current, flow of 

water, pH, salinity, hardness etc. affects the heavy metals 

distribution in molluscs. A Small organism have grater 

metabolic rate in which higher concentration of the essential 

elements Zn and Cu (Sanjay kumar Gupta et al. 2011) [20]. 

Bioaccumulation of metals weightand Body size is also play 

important role. According to species concentration of metals 

may vary. Metals uptake and bioavailability are mostly 

depends on biochemical and geochemical factors. 

Accumulation of single species can be occurring of 
phenotype, genotype, and reproductive state and feeding 

activity (Boening DW. et al. 1997 and Sanjay kumar Gupta 

et al. 2011) [20].The bioaccumulation, uptake concentration of 

heavy metals in bivalves is depends on different factors such 

as; species (by sex, size and age), physical chemical changes, 

seasons, different sites on body surface, habitat and location 

(Sarkar S.K. 2008).The ratio of heavy metal accumulation is 

depends on several factors; physical environment (temperature, 
salinity, PH etc.), Biological parameters (Age, stage of sexual 

maturity, sex) (Mubiana V.K. 2006) [22]. 

The toxicity of heavy metals in aquatic organisms, in long 

time association with food chain, potentially harmful for 

human, therefore it is necessary to study the level of 

contaminates in marine organisms (Giarratano E et al. 2010) 
[23]. 

 

Effect of consumption of contaminated sea food 
Heavy metals can be damage aquatic organisms as well as 

species diversity, due to uptake into the food chain, bio-

magnification in the food chain, accumulation behavior (Yi 

Y. et al. 2011 and Nesreen K. Ibrhim et al 2014) [16, 15] finally 

incorporate by human sea food consumers entail health risk 

(Baeyens et al. 2005). Bivalve molluscs are at the top position 

in aquatic food chain; they concentrate high level of Cd, Hg, 

Pb like heavy metals in their body (censi et al. 2006 and 
Miedico et al. 2015). 

The body of human required various amount of heavy metals 

like cobalt, manganese, zinc, iron in appropriate amount for 

human growth, development, reproduction (Hogstrand and 

Haux 2001). Other heavy metal such as mercury platinum, 

lead are toxic metals have no healthful effect on organisms 

and their accumulation over time can causes savior illness (Yi 

Y. et al. 2011) [16]. Metals such as mercury (Hg), Manganese 

(Mn), Cadmium (Cd), Lead (Pb), Arsenic (As), Cupper (Cu), 

Iron (Fe), Chromium (Cr), Zinc (Zn) etc. are generally non- 

degradable; therefore in the trophic chain these are 

accumulates. In the living organism accumulation of heavy 

metals leads to concentration higher than the surrounding 

water (Casas S. et al. 2008) [21]. 

Toxicity of heavy metals can causes neutralizes the central 

nervous functions, Weakness and lungs, liver, kidney and 

other vital organs. That results into neurological degenerative 
disorder like Parkinson’s disease, Alzheimer’s disease, 

multiple sclerosis and muscular dystrophy. Long time contact 

with some metals cause cancer (Hogstrand and Haux 2001). 

 

Conclusion 
This study has concluded that the marine bivalve has high 

concentration level of heavy metals. Bioaccumulation of the 

heavy metals in bivalve mollusc depends on body part and  
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several environmental factors. The bivalve is better 

accumulatorof heavy metals which compare with sediment 

and water. Bivalve molluscs are good Biomonitoring 

organism as well as determine the level of heavy metals 

pollution. In the marine environment pollution and 

accumulation of toxic pollutant in edible marine species are 

increasing throughout the world. The maximum heavy metals 

in the end accumulate in estuarine zone and continental shelf, 

since these areas are useful for suspended marine and 

associated land derived contaminants 

  

References 
1. Srinivasa R, M Bhavesh, D Sunil, Manish, K Leena, et 

al. Bioaccumulation of heavy metals in some 

commercial fishes and crabs of Gulf of Cambay, India. 

curr. Sci. 2007; 92:1489-1491. 

2. Melanie Gammon, Andrew Tuner, Murray T Brown. 

Accumulation of Cuand Zn in discarded antifouling paint 

particals by the marine gastropod, Littorinalittorina. 
Estuarine, Coastal and Shelf Science. 2009; 84:447-452. 

3. Mariam M Swaleh, Renison Ruwa, Moses N Wainaina, 

Loice M Ojwange, Samuel L Shikuku, Justin K 

Maghanga. Hevy metals bioaccumulation in edibal 

marine bivalve mollusks of tudor creak Mombasa 

Kenya. (IOSR-JESTFT). E-ISSN: 2319-2402, P- ISSN: 

2319-2399. Volume 10, Issue 8 Ver. II (Aug. 2016), PP 

43-52. 

4. Baby J, Raj JS, Biby ET, Sankarganesh P, Jeevitha MV, 

Ajisha SU, et al. Toxic Effects of Heavy Metals on 

Aquatic Environment. International Journal of 

Biological and Chemical Science. 2010; 4(4): 939-952. 

5. Duffus JH. Heavy Metals-A meaningless term. Pure and 

Applied Chemistry. 2002; 74:793-807.  

6. UNEP/GPA. The State of the Marine Environment: 

Trends and Processes. UNEP/GPA, The Hague, 2006. 

7. Burger J, Gochfeld M. Locational Differences in Heavy 
Metals and Metalloids in Pacific Blue Mussels Mytilus 

[edulis] trossulus from Adak Island in the Aleutian 

Chain, Alaska. Science of the Total Environment. 2006; 

368:937-950. 

8. Jitar O, Teodosiu C, Nicoara M, Gabriel Plavan G. Study 

of Heavy Metal Pollution and Bioaccumulation in the 

Black Sea Living Environment. Environmental Engineering 
and Management Journal. 2013; 12(2):271-276. 

9. Hamdani A, Soltani-Mazouni N. Changes in Biochemical 
Composition of the Gonads of Donaxtrunculus L. 

(Mollusca, Bivalvia) from the Gulf of Annaba (Algeria) 

in Relation to Reproductive Events and Pollution. Jordan 

Journal of Biological Sciences. 2011; 4(3):149-156. 

10. Matoka CM, Omolo SO, Odalo JO. Heavy Metal 

Bioaccumulation as Indicators of Environmental Pollution 
and Health Risks. Journal of Environmental Science, 

Toxicology and Food Technology. 2014; 8(2):24-31. 

11. Raposo JC, L Bartolome, E Cortazar, G Arana, M 

Zabaljauregui, et al. Trace metals in oysters, 

Crassotreasps from UNESCO protected natural reserve 

of urdaibai: Space-time observations and source 

identification. Bull. enviton. Contam Toxicol. 2009; 

83:223-229. 

12. Prabha Barua, Abhijit Mishra, Kakoli Banerjee, M Shah 

Nawaz Chowdhury. Seasonal Variation of Heavy Metals 
Accumulation in water and oyster (Saccostreacucullata) 

Inhabitinig Central and western Sector of sundarbans. 

Environmental research Journal. 2011; 5(3):121-130. 

ISSN:1994-5396. 

13. Turkmen A, M Turkmen, Y Tepe. Biomonitoringpf 

heavy metals from Iskenderun bay using two bivalve 

species Chama pacifica Broderip, 1834 and Ostreastentina 
Payraudeau, 1826. turk. J fish. Aquatic Sci. 2005; 5:107-

111. 

14. Jaxqueline W, JL Ruesink, AC Trimble. The nearly 

forgotten oyster. Ostrealurida Carpenter 1864 (Olympia 

Oyster) history and management in Washington State. J 

Shellfish Res. 2009; 28:83-49. 

15. Nesreen K Ibrahim, Mohamed A Abu EI-Regal. Heavy 

metals accumulation in marine edible molluscs, Timasah 

Lake, Suez Canel, Egypt. ISSN No.2249-894X. 2014. 

16. Yi Y, Yang Z, Zhang S. Ecological risk assessment of 

heavy metals in sediment and human health risk 

assessment of heavy metals in fishes in the middle and 

lower reaches of the Yangtze River basin. Environmental 

Pollution. 2011; 159:2575 2585. 
17. Islam MD, Tanaka M. Impacts of pollution on coastal 

and marine ecosystems including coastal and marine 

fisheries and approach for management: a review and 

synthesis. Marine Pollution Bulletin. 2004; 48:624-649. 

18. Damek-Proprawa M, Sawicka-Kapustak K. Damage to 

the liver; kidney and testis with reference to burden of 

heavy metals in yellow-necked mice from areas around 

steelworks and zinc smelters in Poland. Toxicology. 

2003; 186:1-10. 

19. Hogstrand C, Haux C. Binding and detoxification of 

heavy metals in lower vertebrates with reference to 

metallothionein. Comparative Biochemistry and 

Physiology: Part C. 100:137-214. 

20. Sanjay Kumar Gupta and Jaswant Singh. Evaluation of 

mollusc as sensitive indicatior of heavy metal pollution 

in aquatic system: a review. The IIOAB, ISSN: 0976-

3104. 2011. 

21. Casas S, Gonzalez JL, Andral B, Cossa D. Relation 
between metal concentration in water and metal content 

of marine mussels (Mytilusgalloprovincialis): impact of 

physiology. Environ Toxicol Chem. 2008; 27:1543-

1552.  

22. Mubiana VK, Vercauteren K, Blust R. The influence of 

body size, condition index and tidal exposure on the 

variability in metal bioaccumulation in Mytilusedulis. 

Environ Poll. 2006; 144:272-279.  

23. Giarratano E, Amin OA. Heavy metals monitoring in the 

southern most mussel farm of the world (Beagle Channel, 

Argentina) Ecotox Environ Saf. 2010; 73:1378-1384 

24. S Anand Kumar, MS Weerasooriyagedara. A Review on 

Heavy Metals Accumulation in Coastal Bivalves used in 

Seafood Industry: Guide to Safely consumption of 

Seafood. International Journal of Scientific and Research 

Publications, 2018, 8(1). 

25. Izah SC, Angaye TC. Heavy metal concentration in 

fishes from surface water in Nigeria: Potential sources of 

pollutants and mitigation measures. Sky J Biochem. Res. 

2016; 5:31-47. 

26. Idayachandiran G, Muthukumar A, Kumaresan S, 

Balasubramanian T. Nutritional Value of Marine Bivalve, 
Donaxcuneatus (Linnaeus, 1758) from Cuddalore 

Coastal Waters, Southeast Coast of India, 2014.  

27. Kumarasamy P, Muhukumaravel K, Hameed SA, 

Rajendran R. Effect of some heavy metals on the 

filtration rate of an estuarine clam, Meretrixcasta 

(chemnitz). Indian Journal of Environmental Sciences. 



International Journal of Multidisciplinary Research and Growth Evaluation www.allmultidisciplinaryjournal.com  

 
    538 | P a g e  

 

2006; 10(1):79-80.  

28. Putri LSE, Prasetyo AD, Arifin Z. Green mussel 

(Pernaviridis L.) as bioindicator of heavy metals 

pollution at Kamal estuary, Jakarta Bay, Indonesia. 

Journal of Environmental Research And Development. 

2012; 6(3):389-396.  

29. Soumady D, Asokan S. A study on trace metal 

accumulation in selected organs of Pernaviridis in 

Nagapattinam coastal waters, Tamil Nadu. India. Int. 

Pharm. Sci. 2011; 1(2):42-47. 

30. Yap CK, Ismail A, Tan SG, Omar H, Koyama J. 
Tolerance of High Inorganic Mercury of Pernaviridis: 

Laboratory studies of its accumulation, depuration and 

distribution. Journal of Applied Sciences and 

Environmental Management, 2007, 11(3).  

31. De Astudillo L, Chang Yen I, Bekele I. Heavy metals in 

sediments, mussels and oysters from Trinidad and 

Venezuela. Revista de biología tropical. 2005; 53:41-51.  

32. Devi KP, Pandian SK, Kumar NSS. Cholinesterase 

activity in clam Meretrixcasta: possible biomarker for 

organophosphate pesticide pollution. Bulletin of 

environmental contamination and toxicology. 2005; 

74(2):250-255.  

33. Gamlath GARK, Wijeyaratne MJS. Indicator organisms 

of environmental conditions in a lotic water body in Sri 

Lanka, 1997.  

34. Ismail A, Yap CK, Zakaria MP, Tanabe S, Takada H, 

Ismail AR. Green-lipped mussel Pernaviridis as a 

biomonitoring agent for heavy metals in the west coast 
of Peninsular Malaysia. In Towards sustainable 

management of the Straits of Malacca. Proceedings of 

the International Conference on the Straits of Malacca, 

19-22 April 1999, Malacca, Malaysia. Universiti Putra 

Malaysia, Malacca (Malaysia), 2000.  

35. AT AbdAllah, MA Moustafa. Accumulation of lead and 

cadmium in the marine prosobranch. Neritasaxtilis, 

chemical analysis, light and electron microscopy. 

Environmental Pollution. 2002; 116:185-191.2001.  


