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ABSTRACT
The concentrations of heavy metals (Cd, Cr, Pb, Ni and Zn) in sample water and organs (muscle, gills and liver)
of fish Cirrhina mrigala of river Godavari, at Nathsagar Dam in Maharashtra were analyzed. There was an
appreciable decrease in metal concentrations in sample water from site I to site II. The heavy metal concentrations
in sample water was in the order Ni>Pb>Cd>Zn>Cr. The concentration of Nickel was 7.53 53µg/L and that
of Lead was 6.2653µg/L. Accumulation of heavy metals in the organs of fish Cirrhina mrigala was found in the
order gills>muscle>liver. In the gills, lead was found maximum (3.83 µg/g dry weight), whereas chromium was
minimum (0.68µg/g dry weight). In the muscles, the values of lead was 2.59µg/g, comparatively chromium was
0.64µg/g. In the liver, lead, cadmium and nickel were more concentrated compared to zinc and chromium. The
concentration of heavy metals accumulated in gills and liver was found in the order Pb>Cd>Ni>Zn>Cr and
in the muscles, it was found in the order Pb>Cd>Ni>Cr>Zn. In this study fish gills and muscles shows highest
tendency to accumulate both lead and cadmium, while accumulation of metals is less in liver. As the fish Cirrhina
mrigala is largely consumed by people, it is essential to make awareness about water pollution and effects of
heavy metals on human body.

fish species. Multiple factors including season, physical and
chemical properties of water can play a significant role in
metal accumulation in different fish tissues (Javed and Usmani,
2011). The gills are directly in contact with water. Therefore,
the concentration of metals in gills reflects their concentration
in water where the fish lives, whereas the concentration in
liver represents storage of metals in water (A. Rauf et al., 2009).
Fishes are notorious for their ability to concentrate heavy metals
in their muscles and since they play important role in human
nutrition, they need to be carefully screened to ensure that
unnecessary high level of some toxic trace metals are not
being transferred to man through fish consumption.

INTRODUCTION
The pollution of aquatic environment by inorganic and
organic chemicals is a major factor posing serious threat to
the survival of aquatic organisms including fish. Among the
environmental pollutants, metals are of particular concern due
to their potential toxic effect and ability to bioaccumulate in
aquatic ecosystems. Fish is often at the top of aquatic food
chain and may concentrate large amounts of some metals
from the water. The presence of heavy metals in aquatic
ecosystem is the result of two main sources of contamination;
natural processes and anthropogenic activities. Heavy metals
including both essential and non essential elements have a
particular significance in ecotoxicology, since they are highly
persistent and all have the potential to be toxic to living
organisms (Adeniyi and Yusuf, 2007).

The present research work aimed to analyze the accumulation
of heavy metals (Cadmium, Chromium, Lead, Nickel and Zinc)
in water and fish organs of Cirrhina mrigala, of river Godavari
at Nathsagar Dam from Maharashtra.

Fish may absorb heavy metals from surrounding water and
food, which may accumulate in various tissues in significant
amounts and are eliciting toxicological effects at critical targets.
Also, fish may accumulate significant concentrations of metals
even in waters in which those metals are below the limit of
detection in routine water samples. Therefore, fish might prove
a better material for detecting metals contaminating the
freshwater ecosystems. Intensive studies were conducted on
the levels of heavy metals in different water bodies (Samanta
S. et al., 2005; Toufeek M. E., 2005; Authman and Abbas,
2007).

MATERIALS AND METHODS
Water samples and fish samples (Cirrhina mrigala) were
collected from two different sites of river Godavari in August
2012. Site I was near the Nathsagar Dam and Site II was 2Km
away from Dam, at upstream water of river Godavari. Water
samples were collected in the middle of the river at 50cm
below the surface, using 1L polythene bottles with screw caps.
The bottle had been washed and soaked in 5% nitric acid
and rinsed with deionised water before use. The water samples
were acidified immediately after collection by adding 5 ml
nitric acid to minimize adsorption of heavy metals onto the

Metal bioaccumulation is largely attributed to differences in
uptake and depuration period of various metals in different
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Accumulation of bioactive metals like cadmium, chromium,
lead, nickel and zinc was actively controlled by fish through
different metabolic processes and the level of accumulations
usually depend on ambient concentrations. In the literature,
heavy metal concentration in the tissues of freshwater fish
vary considerably among different studies (Chattopadhyay et
al., 2002; Papagiannis et al., 2004), possibly due to chemical
characteristics of water, ecological needs, metabolism and

Table 1: Average heavy metal concentrations (µg/l) in sample water
collected from two sites of Nathsagar Dam
Heavy metal
Site I
Site II
Cd
Cr
Pb
Ni
Zn

4.79
1.70
6.26
7.53
3.20

3.65
1.23
5.12
5.80
3.47

Table 2: Average heavy metal concentrations (µg/g dry weight) in different organs of fish Cirrhina mrigala collected from Nathsagar Dam
Organ
Muscle
Gills
Liver

Site I
Cd

Cr

Pb

Ni

Zn

Site II
Cd

Cr

Pb

Ni

Zn

2.31
2.90
1.43

0.73
0.85
0.37

2.59
3.83
1.70

1.92
2.72
1.17

0.59
1.36
0.48

2.07
2.76
1.37

0.64
0.68
0.34

2.24
3.35
1.46

1.85
2.60
1.04

0.51
1.18
0.39

walls of the bottles (APHA, 1998). Water samples were
analyzed in Atomic Absorption Spectrophotometer for
detection of heavy metals.

feeding patterns of fish. It could be concluded that the
concentrations of metals in the studied fish tissues is dependent
upon the target organ as well as the type of metal. This is in
agreement with that reported by Abdel - Baky, 2001 and
Mohamed and Aboul-Ezz, 2006. The results of this study
supply valuable information on the metal contents in water
sample and fish organs of the river Godavari, at Nathsagar
Dam. As the fish Cirrhina mrigala is one of the main aquatic
food, it should be noticed by the consumers and awareness
must be done.

Samples of five fish (Cirrhina mrigala) of nearly equal size and
weight were dissected to remove muscles, gills and liver. The
separated organs were put into petri dishes to dry at 120ºC.
The organs were placed into digestion flasks and ultrapure
Con. Nitric acid and hydrogen peroxide (1:1 v/v) was added.
The digestion flasks were then heated to 130ºC until all the
materials were dissolved. Digest was diluted with double
distilled water appropriately. The heavy metals Cd, Cr, Pb, Ni
and Zn were assayed using Atomic Absorption
Spectrophotometer and the results were given as µg/g dry
weight. Data obtained from the experiments were analyzed
and the results were expressed as mean of all five. Values of
P<0.05 were considered statistically significant.
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RESULTS AND DISCUSSION
Average heavy metal concentrations in the sample water
collected from two sites of Nathsagar Dam is given in Table 1.
The traces of heavy metals in water was found to decrease in
the sequence Ni> Pb> Cd>Zn>Cr at both the sites.
Maximum amount of metal found in sample water was nickel.
The values of nickel observed were 7.53µg/L at site I and
5.80µg/L at site II. The values of chromium were minimum
1.23µg/L at site II and 1.7µg/L at site I. The higher level of lead,
cadmium and zinc in the river water may be due to excessive
use of pesticides and fertilizers in the agriculture fields along
the banks of this river.
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