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Abstract: In the present day we estimated the selected heavy metal pollution in Krishna river near 
Ibrahimpatnam mandal, Krishna District, India and their acute toxicity and further analysed its toxicological 
effects on commonly consumed fresh water fishes at Ibrahimpatnam region. Two species (Labeorohita and 
cyprinuscarpio) were selected and collected from local market for the study. Fresh water samples were 
collected from 3-5 places and analysed for their essential and heavy metal by using Atomic Absorption 
Spectrophotometer. The fish meat samples are also investigated spectrophotometrically for their glycogen, 
total lipid, and protein content. Moderate to high concentrations of heavy metals were found in meat collected 
from fresh water fishes. 
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Introduction: Along with all the environmental 
pollutions, pollution of water resourcesisa matter of 
great distress. Poor and developing countries are at 
high risk due to lack of waste water treatment 
technologies. Increasing contamination of aquatic 
sources with large number of pollutants is not only 
endangering the aquatic biota but creating a 
worldwide shortage of recreational waters (Raiet al., 
1998). The water of aquatic sources gets polluted by 
domestic activities, mining activities, municipal 
wastes, modern agricultural practices, marine 
dumping, radioactive wastes, oil spillage, 
underground storage leakages and industries. But the 
major culprits causing the pollution of water 
resources are different industrial units. 
Indiscriminate discharge of toxic chemicals through 
effluents from a wide range of industries into water 
bodies pollutes these resources and causes hazardous 
effects on flora and fauna (Singh and Singh, 2004; 
Gavrilescu, 2004; Akar and Tunali, 2005). Heavy 
metals to a small extent they enter our bodies via 
food, drinking water and air. As trace elements, some 
of these heavy metals (e.g. copper, selenium, zinc) are 
essential to maintain the metabolism of the human 
body. However, at higher concentrations they can 
lead to ill effects. Heavy metal poisoning could result 
from drinking-water contamination, high ambient air 
concentrations near emission sources, or intake via 
the food chain. Heavy metals are dangerous because 
these tend to bioaccumulation. Compounds 
accumulate in living systems when these are taken up 
and are stored faster than these are broken down 
(metabolized) or excreted. 
 
 

Materials and Methods: 
Samples collection: Two species of fresh water 
fishes, Cyprinuscarpio and Labeorohita from Krishna 
River at Ibrahimpatnam mandal near ferry, Krishna 
(Dt), Vijayawada, India. Were collected and selected 
for monitoring the effect of water born metal 
pollution. Water sample from above site were also 
collected for determination of heavy metal pollution 
in present aquatic resources. Collection of water was 
made during fishing by fisher man in the depth of 3 
to 5 feet in aquatic resources. Five sample of each fish 
were analyzed for essential and non-essential metal 
and their biochemical profile were estimated for 
nutritional quality.  
Equal weight of two fishes tissues muscles was   taken 
were washed with double distilled water and put in 
sterilized Petri dishes to dry at 120°C in oven until 
they reached a constant weight. One gram of each 
dried tissue muscles were then digested with diacid 
(HN03 and HClO4 in 2:1 ratio) on a hot plate set at 
130°C until all materials were dissolved. Digested 
samples were diluted with double distilled water 
appropriately in the range of the standards, which 
were prepared from the stock standard solutions of 
the metals (Merck). The metal concentration in the 
samples was measured using an Absorption Atomic 
Spectrophotometer (AAS). Water sample were 
digested in the same manner for the detection of 
pollutant toxic metals. Macronutrient elements were 
determined in fish meat samples by 
Spectrophotometry in laboratory and reported in g kg 
and results of micronutrients were given in

-
 

.Glycogen (Joseph and Robert, 1966) Total lipids and 
Protein were estimate using standard Biochemical 
method Lowry et al., (1951). 
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Table 1: Analysis of water resource samples: 

Water Resources Macronutrients (µgL
-1

) Trace Metals   (µgL
-1

) 

 Mg Na Ca K P As Pb Cd Hg Zn Ni 

Krishna River water 

Samples 
25±8.0 42±14 28±6 40±11 16±4 22±5 15±2 6±1 3±1 13±1 11±3 

Recommended 

Levels (current mA) 
20 40 25 35 10 10 10 3 1 5 20 

 
 

Table 2: Analysis of fresh water fish samples 

Water 

Resources 
Macronutrients(mg Kg

-1
) Trace Metals (µg Kg

-1
) 

 Mg Na Ca K P Ag Pb Cd Hg Zn Ni 

Labeo 

rohita 
17±1.2 50±1.3 22±1.52 38±1.25 10±1.2 4±0.26 5.8±0.12 3.1±0.15 4±0.25 7.9±0.02 1.5±0.06 

Cyprinus 

carpio 
17± 3 65± 2 21± 2 42±1 9±1 3±0.015 7±0.06 2.5±0.21 4.1±0.22 10±2.6 1 ±0.02 

 
Table 3: Biochemical analysis of fresh water fish samples (gm Kg-1) 

Samples Glycogen Lipids Proteins 

Labeo rohita 0.062± 0.003 25.96±3.05 5.26±0.09 

Cyprinus carpio 0.089±0.002 21.50±1.29 3.92±0.06 

 
In addition it is a significant step to identify the level 
of toxicants and their effects in the organism. Such 
things might lead to show various changes in 
metabolic functions such as behavioral, growth, 
reproduction and survivality (Ata et al., 2009). This 
can result in changes in fish health and reproduction 
that may alter fish population. The Table 2 showed 
the concentration of macronutrients in fresh water 
fish of Ibrahimpatna mmandal. The values of 
macronutrients evaluated with literature. An increase 
in concentration of K, Na or Mg contents in water 
(Table 1) may alter the efficient changes in fishes. 
Table 3 showed bioaccumulation potential of heavy 
toxic metals in two species under investigation and 
compared with international literature. The 
concentration of Pb in Cyprinuscarpio and 
Labeorohita showed significant difference. Hg 
concentration in muscle of two fresh water species 
was higher. Cadmium (Cd) as an ion affects on 
respiration and binders in exchange of gases 
(Gulfaraz and Ahmed, 2001). In fresh water fish 
Labeorohita the highest level of protein was reported 
as compared to other fish; Cyprinuscarpio was more 
tolerant to heavy metal stress. Table 3 showed that 
nutritional composition of fresh water fish under 
studied which may be related with water body 
condition. Glycogen content in muscle was 
investigated as a biological monitoring tool for 

assessment of effect of heavy metals present in water 
to that of the value of glycogen content in species. 
Lipid content in muscles were inversely related level 
of As, Hg and Pb. Investigation showed that 
appreciable decline in the biochemical profiles such 
as total glycogen, total lipids and protein contents of 
the fish in presence of toxins, results in decrease 
productivity of fish population. The results are in 
agreement with Ranbhare and Bakare, 2012.This 
study reflects the extent of the toxic effects of toxic 
metals at various functional stages in the widely 
consumed freshwater fish. The toxicity of heavy metal 
caused the glucose level to decrease with increase of 
pollutants concentration. Statistical data analysis 
showed significant difference in macro elements of 
fresh water. Whereas biochemical parameters of fish 
belongs to different aquatic resources showed 
variation in glycogen, lipids and proteins. 
Conclusion: In the present study it may be 
concluded that concentration of heavy metals in fish 
of Ibrahimpatnam region is a matter of serious fact 
because eventually its accumulate in human body 
and can cause damages in human body. Hence, heavy 
metals in the tissues of aquatic animals have to be 
intermittently monitored. Therefore it is 
recommended that River Water metal management 
required measuring the potential toxicity of metals-
contaminated effluent at its point of discharge to 
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avoid the influential effects of toxic metals in high 
quality food. Otherwise changes in fish health due to 

pollution may decline in fish population and shows 
its unhealthy effects on human race. 
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