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ABSTRACT

Fishes are the ecologically important aquatic organisms as it provides an indication of pollution stress in
aquatic environment. Harpoon nehereus commonly called Bombay duck and locally called Bombil forms major
fishery along west coast of India. Estimation of heavy metals in various tissues of the selected fish helps to
determine the extent of pollution in the marine environment. Heavy metals cannot be destroyed by
environmental degradation and leads to bioaccumulation of these toxicants in environment and causes
deleterious effects on both human and animals consuming these aquatic organisms as a food source. Thus the
present study aims to estimate the levels of lead in liver, gill, muscle and brain tissues of Harpodon nehereus
during different seasons of the year 2016-17 collected from Sassoon dock, Mumbai coast of Maharashtra. The
level of lead in the selected tissues during the pre-monsoon season was found to be in order
liver>muscle>gill>brain and the values in all the tissues ranges from 4.25 mg kg * to 6.58 mg kg *, during
monsoon season it was 0.4 mg kg ™ to 1.55 mg kg * in the order of Gill>liver>brain>muscle and during post-

monsoon the order was gill>liver>muscle>brain and the value ranges between 1.25 mg kg *to 13.94 mg kg ™.
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I. INTRODUCTION

Aguatic organisms particularly fishes acts as a pollution indicator and thus helps in determining the pollution
stress in the aquatic ecosystem. Bombay duck is one of the most common and locally available estuarine fish of
west coast of India. It is most consumable fish from west coast of Maharashtra and also provides great source of
nutrition to the consumers. Sassoon dock is the oldest and famous fish landing center located in Mumbai from
where most of the sea foods are supplied throughout the Mumbai region.

Heavy metals are discharged into the marine environment through urban discharge, agriculture, mining,

combustion and industrial discharge and can be taken up by organisms, thus creating a potential source of heavy
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metal pollution in the aquatic environment [1-6]. Heavy metal pollution is a very serious issue in many countries
and is caused by industrial waste disposal into the sea, where it becomes toxic for many marine organisms [7].
Metropolitan cities like Mumbai due to its highest population and large number of industries that generates huge
amount of waste water which has to properly treated before its discharge into the sea however many industries
discharge their effluents directly into the ocean. Sea foods particularly fishes are commonly consumed as rich
source of nutrition and thus lead to transfer toxic metals into the food chain.

Lead is a highly toxic element that has no biological role and causes carcinogenic effects in marine biota [7, 8].
Due to its bioaccumulation properties, heavy metals like lead is toxic even in trace amounts [9,10]. Thus the
present study aims to estimate the level of lead in liver, muscle, gill and brain tissues of commonly consumed
fish Bombay duck, Harpadon nehereus collected from well-known fish landing center, Sassoon dock, Mumbai
during different season of the year 2016-17. The concentration of lead was expressed in terms of mean of each
season (Table: 1). Further, their hazardous levels were compared with available certified safety guidelines

proposed by Food and Agricultural Organization, 1983 for human consumption [11].

I1. MATERIALS AND METHODS:

The fresh fishes measuring 26-30 cm and 160-180 grams were collected from Sassoon dock. The fresh fishes
were immediately collected after the landing and brought to the laboratory in ice box. Fishes were dissected
under sterile conditions to remove the liver, gill, muscle and brain tissues respectively. 0.1 g of Tissue was taken
and 4 ml of conc. HNO; was added to it and heated on hot plate. When it started boiling 1 ml of HCIO, was
added and heating continued to destroy the organic matter from the sample. Samples were then diluted with 5 ml
distilled water to make the total volume to 10 ml. Concentration of lead was evaluated by using ICP-AES
(Inductively coupled Plasma Atomic Emission Spectroscopy). Entire experiment including additions of

chemicals was performed in a sterile condition and the chemicals used for the analysis were of AR grade.
I1l. FIGURES AND TABLES:

Table 1: Seasonal variation of lead content in liver, gill, and muscle and brain tissues of Harpodon nehereus

collected from Sassoon dock, Mumbai during the year 2016-17.

. Concentration of Lead during different season (mg kg ™)
Tissue sample

Pre-monsoon Monsoon Post-monsoon
Liver 6.58+ 1.47 0.85 +0.07 11.8 +8.34
Gill 4.46 + 3.07 1.55+1.62 13.94 + 12.78
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Muscle 6.4 +1.90 ND 1.25 +0.07
Brain 4.25 +0.56 0.4 +0.28 ND

Values are expressed as mean + standard deviation

ND means the values not detected i.e. less than 0.01
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Fig 1: graph showing the difference between the concentration of lead during various season

Fig 2: Fresh species of Harpodon nehereus collected from popular fish landing center, Sassoon dock, Mumbai

IV. RESULTS AND DISCUSSION

In polluted aquatic habitats the concentration of metals in the fish muscle may exceed the permissible limits for

Human consumption and imply severe health threats [12]. The maximum permitted lead level determined by

FAO (1983) is 0.5 mg kg™ [3,9,13,14]

In the present work, the amount of lead was found to be highest in liver during the pre-monsoon season in the

fish, Bombay duck with the mean value of 6.58 mg kg ™, in muscle it was 6.4 mg kg ", in gills it was found to be

4.46 mg kg "and in brain the value was 4.25 mg kg . Concentration of lead in all the tissues was more than the

maximum permissible limit set by FAO, during the pre-monsoon season. In the Monsoon season the
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concentration of lead in muscle and brain tissues were found to be lower than maximum permissible limit set by
FAO however in liver and gill tissues the amount of lead was 0.85 mg kg ™ and 1.55 mg kg ~* respectively, which
was higher than FAO permissible limits. During the post-monsoon season the level of lead was found to be
highest in the gill and liver tissues of the fish with the mean value of 13.94 mg kg in gills and 11.8 mg kg in
liver and in muscle tissues the level of lead was 1.25 mg kg ™ all of which were found to be higher than the
maximum permitted limit set by FAO, 1983 [11]. Heavy metal gets accumulated in organs like gills and liver
leading to increase their concentration in these tissues. Higher accumulation of heavy metal in Liver may alter
the levels of various biochemical parameters in liver [15, 16]. Metals like lead (Pb) have long been known to
accumulate within the aquatic food chain [17]. These metals accumulate in the tissues of aquatic animals,
therefore heavy metals measured in the tissues of aquatic animals reflect past exposure [13].

Similar observations of increase in lead concentrations above the acceptable values for human consumption was
recorded by various authors in their study. M. Kalay, 1999 [18] observed increase in Pb concentration i.e., 7
mg/kg in fish tissues from northeast Mediterranean sea; P. Sivaperumal, 2007 [14] recorded, increased Pb
concentration in 25% of the fishes from internal markets of India, ranging from 01-1.32 mg/kg in their edible
portion; Meltem Dural,2007 [13] obtained highest metal accumulation in liver and gill tissues of fish species
with the lead concentration of 6.75 pg/g. Presence of higher concentration of Pb in edible fish was also
observed by Abhijeet patil,2016 [19].; M. Canli, 2003 [8] also obtained higher concentrations of lead in the liver
and gill tissues of Mediterranean fish species.; E.O. Farombi,2007 [20] recorded increased concentration of lead
in liver tissue of African Cat fish from Nigeria Ogun River.; Khalifa, 2010 [21] reported the increased lead
concentration of upto 2.38 mg/kg in fish species of Mediterranean sea (Libyan coastline). Amani S.,2012 [9]
obtained the lead concentration in the range of 2.01-10.49 ug/g in fish, meat from Saudi Arabian markets.
Similarly in the present research work, the increased amount of lead was noted in tissues of commonly
consumed fish, Bombay duck, Harpadon nehereus which was collected from Sassoon dock, Mumbai coast of

India.

V. CONCLUSION:

Thus in agreement with the above research work and explanations by various authors and increase in the level of
lead in our present work, it can be concluded that the selected fish is at the high risk of damage due to pollution
stress in the marine environment. The concentration of lead in the present work was found to be more than the
maximum permissible limits in gill and liver tissues of fish, Harpodon nehereus during the monsoon season.
During the pre-monsoon season it was found to be higher than the acceptable values for human consumption set
by FAO in all the selected tissues. Highest concentration of lead in muscle, liver and gill tissue was obtained
during the post monsoon season. The increase in the concentration of lead in different tissues of fish during
specific season may be due the process of Bioaccumulation and Bio-magnification. Further study has to be

conducted to understand the extent of pollution stress in the marine ecosystem.

269 |Page




International Journal of Advance Research in Science and Engineering Q
Volume No.07, Issue No.04, April 2018 IJARSE

www.ijarse.com ISSN: 2319-8354

VI. ACKNOWLEDGEMENTS:

Authors are grateful to 1IT Bombay for helping us with the instrumentation facility to carry out the present
work. Authors are also thankful to Dr. Usha Mukundan, Principal R. Jhunjhunwala College for providing

facilities to carry out this research work successfully.

REFERENCES:

[1] Saleh, E. A., Sadek, K. M., & Ghorbal, S. H. (2014). Bio-estimation of selected heavy metals in shellfish
and their surrounding environmental media. World Academy of Science, Engineering and Technology,
International Journal of Bioengineering and Life Sciences, 1(11).

[2] Akan, J. C., Mohmoud, S., Yikala, B. S., & Ogugbuaja, V. O. (2012). Bioaccumulation of some heavy
metals in fish samples from River Benue in Vinikilang, Adamawa State, Nigeria. American Journal of
Analytical Chemistry, 3(11), 727.

[3] Bilandzi¢, N., Boki¢, M., & Sedak, M. (2011). Metal content determination in four fish species from the
Adriatic Sea. Food Chemistry, 124(3), 1005-1010.

[4] Raja, P., Veerasingam, S., Suresh, G., Marichamy, G., & Venkatachalapathy, R. (2009). Heavy metals
concentration in four commercially valuable marine edible fish species from Parangipettai Coast, South
East Coast of India. International Journal of Animal and Veterinary Advances, 1(1), 10-14.

[5] Yilmaz, F., Ozdemir, N., Demirak, A., & Tuna, A. L. (2007). Heavy metal levels in two fish species
Leuciscus cephalus and Lepomis gibbosus. Food Chemistry, 100(2), 830-835.

[6] Demirak, A, Yilmaz, F., Tuna, A. L., & Ozdemir, N. (2006). Heavy metals in water, sediment and tissues
of Leuciscus cephalus from a stream in southwestern Turkey. Chemosphere, 63(9), 1451-1458.

[7] Velusamy, A., Kumar, P. S., Ram, A., & Chinnadurai, S. (2014). Bioaccumulation of heavy metals in
commercially important marine fishes from Mumbai Harbor, India. Marine Pollution Bulletin, 81(1), 218-
224,

[8] Canli, M., & Atli, G. (2003). The relationships between heavy metal (Cd, Cr, Cu, Fe, Pb, Zn) levels and the
size of six Mediterranean fish species. Environmental pollution, 121(1), 129-136.

[9] Alturigi, A. S., & Albedair, L. A. (2012). Evaluation of some heavy metals in certain fish, meat and meat
products in Saudi Arabian markets. The Egyptian Journal of Aquatic Research, 38(1), 45-49.

[10] Zhang, Z., He, L., Li, J., & Wu, Z. B. (2007). Analysis of heavy metals of muscle and intestine tissue in
fish-in Banan section of Chongging from three gorges reservoir, China. Polish Journal of Environmental
Studies, 16(6), 949.

[11] FAO (1983). Compilation of legal limits for hazardous substance in fishand fishery products (Food and
agricultural organization). FAO fishery circular, No. 464, pp. 5-100.

270 | Page




International Journal of Advance Research in Science and Engineering Q
Volume No.07, Issue No.04, April 2018 IJARSE

www.ijarse.com ISSN: 2319-8354

[12] El-Moselhy, K. M., Othman, A. I, EI-Azem, H. A., & El-Metwally, M. E. A. (2014). Bioaccumulation of
heavy metals in some tissues of fish in the Red Sea, Egypt. Egyptian Journal of Basic and Applied
Sciences, 1(2), 97-105.

[13] Dural, M., Géksu, M. Z. L., & Ozak, A. A. (2007). Investigation of heavy metal levels in economically
important fish species captured from the Tuzla lagoon. Food chemistry, 102(1), 415-421.

[14] Sivaperumal, P., Sankar, T. V., & Nair, P. V. (2007). Heavy metal concentrations in fish, shellfish and fish
products from internal markets of India vis-a-vis international standards. Food chemistry, 102(3), 612-620.

[15] Vinodhini, R., & Narayanan, M. (2008). Bioaccumulation of heavy metals in organs of fresh water fish
Cyprinus carpio (Common carp). International Journal of Environmental Science & Technology, 5(2), 179-
182.

[16] Ploetz, D. M., Fitts, B. E., & Rice, T. M. (2007). Differential accumulation of heavy metals in muscle and
liver of a marine fish,(King Mackerel, Scomberomorus cavalla Cuvier) from the Northern Gulf of Mexico,
USA. Bulletin of Environmental Contamination and Toxicology, 78(2), 134-137.

[17] Yap, C. K., Ismail, A., & Tan, S. G. (2004). Heavy metal (Cd, Cu, Pb and Zn) concentrations in the green-
lipped mussel Perna viridis (Linnaeus) collected from some wild and aquacultural sites in the west coast of
Peninsular Malaysia. Food Chemistry, 84(4), 569-575.

[18] Kalay, M., Ay, O., & Canli, M. (1999). Heavy metal concentrations in fish tissues from the Northeast
Mediterranean Sea. Bulletin of Environmental Contamination and Toxicology, 63(5), 673-681.

[19] Patil, A. A., Choudhary, A. A., Shedge, J. R., & Kansara, B. M. (2016). Determination Of Heavy Metal
Concentration In Edible Fish From Arnala Beach, Naigaon Creek, Rangaon Beach & Vasai Creek. Imperial
Journal of Interdisciplinary Research, 2(11).

[20] Farombi, E. O., Adelowo, O. A., & Ajimoko, Y. R. (2007). Biomarkers of oxidative stress and heavy metal
levels as indicators of environmental pollution in African cat fish (Clarias gariepinus) from Nigeria Ogun
River. International Journal of Environmental Research and Public Health, 4(2), 158-165.

[21]Khalifa, K. M., Hamil, A. M., Al-Houni, A. Q. A., & Ackacha, M. A. (2010). Determination of heavy
metals in fish species of the Mediterranean Sea (Libyan coastline) using atomic absorption spectrometry.
International Journal of PharmTech Research, CODEN (USA): IJPRIF ISSN, 0974-4304.

271 | Page




