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ABSTRACT   
Water is essential for life. The present study is based on the assessment of physico-chemical parameters and heavy 

metals composition in water and fish from Jobra, Anicut, Mahanadi, Cuttack. People used water for many purposes 

and consume fish from the Mahanadi River due its nutritional value. The accumulation of heavy metals in fish tissues 

causes detrimental effects on fish. The study revealed that the water is polluted due to anthropogenic activities. The 

heavy metals found in water were Ti, Sn, Fe, Ca, Er, Ca, K, Cl, P, Si. Fleshes of fish accumulate more Fe and Zn 

than other tissue. Gills accumulate more Mn than other tissue. 
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INTRODUCTION 

Water is essential to life because all life forms are dependent on it (Abowei and George, 2009). Water is the medium 

of life. Water has the capability for transmitting diseases when water is contaminated by pollutants (Yakasai, 2004). 

The aquatic system has been contaminated with heavy metals released from domestic, agricultural and industrial 

activities (Velez and Montaro, 1998). Heavy metals are generally found at very low concentration in nature, but the 

concentration of heavy metals rose due to the anthropogenic activities (Forstner and Wittmann, 1981; Idodo-Umeh, 

2002). Fish are extremely vulnerable and exposed to pollution, because they cannot escape from the harmful effects 

of pollutants, as they are living in the aquatic system (Yarsan et al., 2013; Mahboob et al., 2014; Saleh et al., 2014). 

The consumption of fish has been increased due to its nutritional and therapeutic benefits, fish is the important 

source of protein, vitamins and unsaturated fatty acids (Moselhy, 2005). The accumulation of heavy metals in fish 

is depending on metal concentration, period of exposure, way of metal uptake and environmental factors such as 

water temperature, pH, alkalinity, hardness, dissolved oxygen (Babatunde et al., 2012). Accumulation of heavy 

metals in fish occurs through the absorption and human can be exposed to heavy metals through the consumption of 

affected fish, because fish are located at the end of aquatic food chain. This causes health problem to human (Nord 

et al., 2004).The objectives of the studies are to determine the physicochemical properties and heavy metals 

concentration in water and to quantify the metals accumulation in fish and its harmful effects on fish. 

 

MATERIALS AND METHODS 

The water and fish specimen sample were collected from Mahanadi, Jobra Anicut, Cuttack. The water samples were 

collected in bottles. The bottles were first cleaned with nitric acid. The bottles were rinsed with the water from the 

sampling site. The bottle was dipped to about 20 cm below the water. The sample was taken to the laboratory. 5 ml 

of nitric acid added to the collected water. The fish specimens were put into an ice box and taken into the laboratory. 

Fishes were washed with water to remove the mud from the water body. The fish sample identified taxonomically. 

The fish samples ware dissected with sterile scissors to remove gills, muscles and gills. The fish samples were dried 

separately in oven at 120º C for 3 days. The dried forms of tissues were ground to fine powder by using laboratory 
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ceramic morter and pestel.  Weighed 0.5gm of each tissue sample and digested with a mixture of nitric   acid and 

perchloric acid in 3:1 ratio. Then digested was diluted with distilled water volume up to 25 ml (Tabassum et al., 

2016). 

The pH and conductivity of water were measured with pH meter and conductivity meter. The temperature of water 

measured with mercury thermometer. The total alkalinity, hardness and dissolved oxygen were determined by 

titration method and the presence of heavy metals in fish and water sample were analyzed in XRF 

Spectrophotometer. 

 

RESULT AND DISCUSSION 

 

Parameters Test results 

pH 7.3 

Temperature 26ºC 

Conductivity 100µmhos cm-1 

Total dissolved solids 490mg/l 

Alkalinity 300 mg/l 

Hardness 243mg/l 

Dissolved oxygen 1.7mg/l 

Table 1: Physico-chemical parameters of water sample. 

 

Heavy metals Concentration in ppm  

Water Gills Muscle Liver 

Si 701.8 16740 2790 358.8 

P 592.5 26240 17630 573.5 

S - 23500 12790 - 

Cl 409.5 11280 3620 437.6 

K 213.4 29540 12640 210.4 

Ca 206.3 15400 16690 198.9 

Cu - - - 21.2 

Mo - - - 11.2 

Sn - - - 58.2 

Ti 7.6 1160 40.1  

V - 5.8 - - 

Er 64 183.6 114.9 6.28 

Mn - 621 32.2 - 

Fe 59.8 0.589 2777.5 40.3 

Ca - 74.8 - - 

Zn - 0.118 115.8 - 

Br - 30.9 5.6 - 

Sr 51.8 488.9 - - 

Zr - 7.0 - - 

Eu - 461.1 - - 

Pt - - 2.2 - 

Yb - - - 12.5 

W - - - 146.8 

Os - - - 0.3 

Table 2: Comparative heavy metals concentration accumulated in water and fish tissues. 
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Figure-1 Showing heavy metals concentration accumulated in water and fish tissues. 

 

The physicochemical properties of water are disturbing due industrial and anthropogenic activities. The degree of 

heat is measured in the form of temperature (APHA, 1985) During the study the temperature of water was found to 

be 26ºC. The pH of water found to be 7.3. The electrical conductivity is the measure of water capability to pass 

electrical current. The conductivity of water found to be 100µmhos cm-1. The total dissolved solid is the presence 

of organic and inorganic materials in water. In this study the TDS is found to be 490 mg/l. Alkalinity is the test to 

measure the level of bicarbonate and carbonate ion in water. The alkalinity is the buffering capacity of water. The 

alkalinity of water sample found to be 300 mg/l. The hardness of water is the amount of dissolved calcium and 

magnesium in the water. In the study the hardness of water found to be 243mg/l. Dissolved oxygen is the amount of 

gaseous oxygen dissolved in water.1.7mg/l of dissolved oxygen found in water sample. The heavy metals P, Fe, Sn, 

Er, Cl, Ti, Si, K were found in water in the following order Si > P > Cl > K > Ca > Er > Fe > Sn > Ti. The quality 

of water is good and favorable for aquatic organisms and other purposes. The fish Ompok bimaculatus accumulate 

fewer amounts of heavy metals from the sediment. In fish the heavy metals accumulate in the following order P > 

Cl > Si > K > Ca > W > Sn > Fe > Cu > Yb > Mo > Er > Os.  In liver, P > Ca > S > K > Cl > Si > Fe > Zn > Er > 

Ti > Mn > Br > Pt in muscls, K > P > S> Si > Ca > Cl > Ti > Mn > Sr > Eu > Er > Ca > Br > Zr > V > Zn in gills. 

Muscles accumulate more Fe and Zn than other tissue. 

 

CONCLUSION 

The physico-chemical parameters of water are altering due to anthropogenic activities. The present study indicated 

that the water quality is good and concentration of heavy metals in water is not more than that of permissible limit. 

It is suitable for agricultural use and other purposes. Accumulation of heavy metals is differing in different tissues 

of fish. Determination of heavy metals in river water is highly necessary because the water used for many purposes 

and it is also important because the metals present in water accumulate in the fish body which is consumed by human 

being. Consumption of affected fish causes many health problems. 

ACKNOWLEDGMENT 

The author would like to express their thanks to Zoology department and Chemistry department, School of Applied 

Sciences, CUTM, Bhubaneswar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

5000

10000

15000

20000

25000

30000

35000

S
i P S C
l K C
a

C
u

M
o

S
n T
i V E
r

M
n

F
e

C
a

Z
n

B
r

S
r

Z
r

E
u P
t

Y
b W O
s

Water

Gills

Muscle

Liver

http://www.ijcrt.org/


www.ijcrt.org                                                                    © 2020 IJCRT | Volume 8, Issue 4 April 2020 | ISSN: 2320-2882 

IJCRT2004588 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 4115 
 

REFERENCES 

1. Abowei, J.F.N. and George, A.D.I. (2009). Some physical and chemical characteristics in Okpoka creek, 

Niger Delta, Nigeria. Res. J. Environ. Earth Sci.; 1: 45-53. 

2. American Public Health Association (1985) American Water Work Association (AWWA) and Water 

Pollution Control Federation (WPCE), Standard Method for the Examination of Water and Wastewater, New 

York, edn. 16. 

3. Babatunde, A.M., Waidi, O.A. and Adeolu, A.A. (2012) Bioaccumulation of heavy metals in fish 

(Hydrocynus forskahlii, Hyperopisus bebe occidentalis and Clarias gariepinus) organs in downstream Ogun 

coastal water, Nigeria. Transnational J. Sc. & Tech; 2(5): 119-133.  

4. El-Moselhy, K.M. (2005) Accumulation of copper, cadmium and lead in some fish from the Guif of suez, 

Egyptian Journal of Aquatic Biology and Fisheries; 3(1): 13-28. 

5. Forstner, U. and Wittmann, G.T.W. (1981) Metal Pollution in the Aquatic Environment. Spring-Verlag. 

Berlin, Heideberg New York. 486. 

6. Idodo-Umeh, G. (2002): Ph.D. Thesis. University of Benin, Benin City, Nigeria. 485. 

7. Mahboob, S, Al-Balawi, H.F.A., Al-Misned, F., Al-Quraishy, S. and Ahmad, Z. (2014) Tissue metal 

distribution and risk assessment for important fish species from Saudi Arabia. Bull Environ Contam Toxicol; 

92: 61-66. 

8. Nord L. Gale, Craig D. Adams, Bobby G. Wixson, Keith A. Loftin and Yue-wern Huang (2004), Lead, Zinc, 

Copper and Cadmium in fish and sediments from the Big River Creek of Missouri’s Old Lead Belt. Envir. 

Geochem Hlth. 26: 37-49. 

9. Saleh, Y.S. and Marie, M.A.S. (2014) Assessment of metal contamination in water, sediment and tissues of 

Arius thalassinus fish from the Red Sea coast of Yemen and the potential human risk assessment. Environ. 

Sci. Pollut. Res.; 22 (7):5481-5490. 

10. Tabassum, B., Bajaj, P., Sarah, R. (2016) Accumulation of arsenic induced by E-waste in fresh water fish, 

Channa Punctatus. BAOJ Biotechnology 2 (3), 019. 

11. Velez, D. and Montoro, R. (1998) Arsenic speciation in manufactured seafood products: a review. Journal 

of food Protect; 9(61):1240-1245. 

12. Yakasai, I.A., Salawu, F. and Musa, H. (2004) Concentrations of lead in Ahmadu Bello Univ. dam, raw, 

treated (Tap) and ABUCONS pure waters. Chem Class J.; 1:86-90. 

13. Yarsan, E, and Yipel, M. (2013) The important terms of marine pollution Biomarkers and biomonitoring, 

bioaccumulation, bioconcentration, biomagnification. J Mol Biomark Diagn S1; 218: 19-36. 

http://www.ijcrt.org/

