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ABSTRACT 

The present study is focused on heavy metals analysis profile of Barilius bendelisis, plant (spirogyra), and water samples of the 
Shnebaye stream. The samples were collected from Shnebaye stream karak and then brought to the Department of Zoology KUST 
for the proper identification of fish sample. The plant sample brought to the Department of Botany KUST for identification, and then 
for further process of heavy metals analysis, the samples were brought to the Department of Chemistry KUST. The fish samples were 
divided into three parts; e.g. head, abdomen and tail. In addition to the fish body regions, heavy metal concentration of water, 
spirogyra plant and bottom soil of Shnebaye stream was also determined in the present study. The recorded level of the values of 
these heavy metals in plant (spirogyra) and soil were Cd>Ni>Cu>Zn and Cd>Ni>Cu>Zn respectively, while the values of selected 
heavy metals in surface, middle and startup water of stream were as follows; Ni>Cu>Cd>Zn (surface water), Ni>Cu>Cd>Zn (mid 
water) and Ni>Cu>Cd>Zn(startup water), respectively.  
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INTRODUCTION 

he term heavy metal is a general term which applies 
to group of metals and metalloids with atomic 
density greater than water.1 They are also known as 

trace elements because they occur in minute 
concentrations in biological systems. These metals may 
build up in biological systems and become significant 
health hazard. Heavy metals are the most important toxic 
pollutants which threaten the environment especially 
watery perimeters. These pollutants are created naturally 
or through the mines near natural water resources, 
entrance of industrial sewage, different petrochemical 
industries and the leakage of oil, gas etc. They can directly 
or indirectly threaten human through the food chain.2 The 
fresh and marine water contamination with a wide range 
of pollutants has become a serious matter of concern 
over the last few decades.3 The heavy metals released 
from domestic, industrial and other anthropogenic 
activities extensively contaminated the natural aquatic 
systems.4,5 It is well known that the heavy metal 
contamination could have effects on the ecologically 
balanced environment via altering the aquatic organisms6-

9 especially to the fish community.10 Through different 
biochemical reactions such bioconcentration, 
bioaccumulation and ultimately biomagnified these 
metals reach to the food chain and eventually threatened 
the health of humans by seafood consumption.11-13 Over 
the last few years the problems of pollutions from heavy 
metals has caused increasing concern. Some of the more 
dangerous effects of elements present in the 
environment are summarized here: 

 

Cadmium 

Cadmium, a naturally occurring element found in the 
earth’s crust, was discovered in 1817, but was not used 
commercially until the end of the 19th century. This soft, 
silver-white metal was first used in paint pigments and as 
a substitute for tin in World War I. Today, about three-
fourths of cadmium is used as an electrode component in 
alkaline batteries, with the remainder used in pigments, 
coatings, and plating and as a stabilizer for plastics. The 
primary and most serious adverse health effects of long- 
term exposure to cadmium include kidney dysfunction, 
lung cancer, and prostate cancer. Cadmium may cause 
local skin or eye irritation and can affect long-term health 
if inhaled or ingested. Cadmium make the part of food 
chain of fish and these fishes after using by human beings 
makes cause of some dangerous diseases.14 

Zinc 

Zinc as an essential trace element with wide public health 
and clinical significance has been reviewed by FAO/WHO 
(2002).15 The wide distribution of zinc in all body tissues 
and fluids reflects its essential role in metabolic activity as 
a component of key cell enzymes. The body’s total zinc 
content ranges from about 1.5 g in women to 2.5 g in 
men. Skeletal muscle accounts for approximately 60 
percent of the total body content and bone mass for 
approximately 30 percent. Plasma zinc has a rapid 
turnover rate and it represents only about 0.l percent of 
total body zinc content. This level appears to be under 
close homeostatic control. High concentrations of zinc are 
found in the choroid of the eye 274 µg/g and in prostatic 
fluids 300-500 mg/l.16  
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Copper 

The general population is exposed to copper through 
inhalation, consumption of food and water, and dermal 
contact with air, water, and soil that contains copper. The 
primary source of copper intake is the diet; however, the 
amount of copper in the diet usually does not exceed the 
average dietary requirements (RDAs) for copper. Drinking 
water is the primary source of excess copper. Populations 
living near sources of copper emissions, such as copper 
smelters and refineries and workers in these and other 
industries may also be exposed to high levels of copper in 
dust by inhalation.17 

Nickel 

Nickel is widely used in industry and is a common aquatic 
pollutant. In natural waters Ni2+ is the dominant chemical 
species. In aquatic ecosystems nickel inter- acts with 
numerous inorganic and organic compounds and occurs 
as soluble salts adsorbed onto substances of different 
chemical origin. Some of these interactions are additive 
or synergistic in producing adverse effects, and some are 
antagonistic.18 

Lead 

Lead is a chemical element in the carbon group with 
symbol Pb and atomic number 82. Lead is a soft and 
malleable metal, which is regarded as a heavy metal and 
another metal. Lead is a highly poisonous metal 
(regardless if inhaled or swallowed), affecting almost 
every organ and system in the body. The main target for 
lead toxicity is the nervous system, both in adults and 
children.  

Shnebaye Stream  

It is a fresh water stream present in Handai karak in the 
east of Karak city. This stream started from the Handai 
karak and ends in the small village Charpara karak the 
local people of this area use the water of this stream for 
their daily need. This fresh water stream is present in the 
hilly area and high range of hills around the stream is 
present. 

There are total five different fish species are present in 
the Shnebaye stream but the fish Barilius bendelisis is 
present in large numbers due to which the local people of 
this area called this stream is the home of Barilius 
bendelisis. The depth of the stream is from 3 to 4 feet and 
contains stones and small pebbles in their bottom and 
fishes present in this stream use these stones as a shelter. 
The fresh water stream Shnebaye also contains different 
microscopic plants in which spirogyra is very important 
because it is used as a food component. 

MATERIALS AND METHODS 

Study Area 

The study was carried out during November to December 
2013. The samples of fish, soil, plant and water were 
collected from Shnebaye Stream in Handai district karak 

Khyber Pakhtunkhwa. The people of this area use the 
water of this stream in their daily life. This area also 
represents a good site of journey and entertainment. 

Sampling Location 

Fish, Plant, Soil, Water samples, were collected in 
between November and December 2013 from various 
stations (region of inlet, middle and outlet water flow in 
Shnebaye Stream in Karak region).The fish species Barilius 
bendelisis were collected from Shnebaye river in district 
karak with the help of hand net and cast nets in between 
November and December 2013. The collected fish 
samples were packed in plastic container and transported 
to the department of chemistry Kohat University (KUST), 
Kohat for further studies. The samples were collected in 
sterile polythene bags and kept in the laboratory deep 
freezer (-20°C) to prevent deterioration till further 
analysis. 

Sample Preparation 

We worked on Dry method and prepared sample of fish 
organs viz. head, tail and abdomen. A clean washed high 
quality corrosion resistant stainless knife was used to cut 
the fish into head, tail and abdomen. About 2g dried 
homogenized fish samples were weighed accurately in an 
iodine flask separately; the samples were placed in 
incubator for 2 hour to become ash. 

They were cooled in 10ml of concentrated HNO3 was 
added into each China dish and non porous Crucible. The 
samples in China dish and non porous Crucible were 
heated on a hot plate for half an hour to evaporate excess 
amount of HNO3 and the solution was evaporated again 
on a hot plate, continuing until sample was completely 
digested and become colorless. The fluid was cooled to 
room temperature. The digested sample was filtered 
through Whatman filter paper no. 42 into 25 ml 
Graduated cylinder and made up to the volume using 
HPLC grade water. 

RESULTS 

The collection of Barilius bendelisis fish, In which we 
detect the heavy metals in the fish body (head, abdomen 
and tail) and water sample (surface water, middle water, 
and startup water) plant Spirogyra and in soil. Results are 
shown by the graphical representation of the following 
tables. 

Table 1: Heavy metal concentration (mg/L) in the three 
body regions (head, tail, and abdomen) of Barilius 
Bendelisis collected from shnebaye stream in district 
karak (mean value ± standard 

Heavy metals Head Abdomen Tail 

Ni 0.777+0.027 0.743+0.007 0.781+0.050 

Cu 0.551+0.037 0.551+0.011 0.592+0.029 

Zn ND 0.740+0.000 ND 

Pb ND ND ND 

Cd 0.863+0.054 0.775+0.024 0.445+0.028 
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Figure 1 represents the level of five selected heavy metals 
(Ni Cu, Zn,Pb and Cd) in the fish species of Shnebaye 
Stream, in which the Cadmium have the highest level in 
all metals in the Head of (Barillus bendalsis). The recorded 
level of the values of all heavy metals in head, abdomen 
and tail of in(Barillus bendalsis)are: In Head region 
Cd>Ni>Cu, in Abdomen Cd>Cu & Ni>Zn and in Tail region 
Ni>Cu>Cd, in (Barillus bendalsis) respectively. 

Table 2: Heavy metal concentration (mg/L) in Sample of 
water (surface, middle, start up), collected from shnebaye 
in district karak (mean value ± standard deviation). 

Heavy metals Surface Middle Start up 

Ni 0.788+0.022 0.806+0.017 0.850+0.064 

Cu 0.472+0.029 0.460+0.022 0.437+0.028 

Zn 0.025+0.002 0.053+0.002 0.016+0.001 

Pb ND ND ND 

Cd 0.403+0.029 0.355+0.044 0.229+0.113 

Table 3: Heavy metal concentration (mg/L) in sample of 
plant (spirogyra) and soil collected from shnebaye in 
district karak (mean value ± standard deviation). 

Heavy metals Spirogyra Soil 

Ni 0.769+0.004 0.784+0.046 

Cu 0.560+0.047 0.568+0.016 

Zn 0.472+0.003 0.155+0.003 

Pb ND ND 

Cd 1.508+0.007 1.494+0.012 

 
Figure 1: Concentration of heavy metals in fish sample 
selected from Shnebaye stream Karak. 

Figure 2 represents the level of five selected heavy metals 
(Ni, Cu, Zn, Pb and Cd) in the Water of Shnebaye Stream 
Karak in which the Nickel have the highest level in all 
metals in the surface, Middle, and Startup water. The 
recorded level of the values of all heavy metals in Surface, 
Middle and Startup are Ni>Cu>Cd>Zn and 
Ni>Cu>Cd>Znand Ni>Cu>Cd>Zn respectively. 

Figure 3 represents the level of five selected heavy metals 
(Ni, Cu, Zn,Pb and Cd) in the plant (Spirogyra) and Soil of 
Shnebaye Stream Karak in which the Cadmium have the 
highest level in all metals in the plant and soil. The 

recorded level of the values of all heavy metals in plant 
(spirogyra) and soil are Cd>Ni>Cu>Zn and Cd>Ni>Cu>Zn 
respectively. 

 
Figure 2: Concentration of heavy metals in Water sample 
selected from Shnebaye Stream Karak 

 
Figure 3: Concentration of heavy metals in plant 
(Spirogyra) and Soil selected from Shnebaye Stream 
Karak. 

DISCUSSION 

Samples of Barilius bendelisis fish collection was carried 
out of Shnebaye Stream Karak during November to 
December 2013 for the Heavy metals detection. For this 
research we collected 10 Samples of Barilius bendelisis 
fish, for heavy metals detection. 

Knowledge of heavy metal concentrations in fish is 
important with respect to nature of management and 
human consumption of fish. In the present study, the 
fishes at Shnebaye Stream Karak showed higher 
accumulation of Cadmium in their abdomen than other 
four metals in the head of fish (Barilius Bendelisis) at 
Shnebaye Stream. 

While in the tail showed higher accumulation of Nickel in 
their bodies than other four metals in the tail of fish 
(Barilius Bendelisis) Shnebaye Stream. 

While in the water sample collected from Shnebaye 
Stream karak showed highest accumulation of Nickel in 
the water. Nickel is widely used in industry and is a 
common aquatic pollutant. In natural waters Ni2+ is the 
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dominant chemical species. In aquatic ecosystems nickel 
inter- acts with numerous inorganic and organic 
compounds and occurs as soluble salts adsorbed onto 
substances of different chemical origin. Some of these 
interactions are additive or synergistic in producing 
adverse effects, and some are antagonistic. 

While in the plant (spirogyra) and soil show higher 
accumulation of Cadmium then other four metals present 
in plant (spirogyra) and soil. Cadmium, a naturally 
occurring element found in the earth’s crust, was 
discovered in 1817, but was not used commercially until 
the end of the 19th century. This soft, silver-white metal 
was first used in paint pigments and as a substitute for tin 
in World War I. Today, about three-fourths of cadmium is 
used as an electrode component in alkaline batteries, 
with the remainder used in pigments, coatings, and 
plating and as a stabilizer for plastics. The primary and 
most serious adverse health effects of long- term 
exposure to cadmium include kidney dysfunction, lung 
cancer, and prostate cancer. Cadmium may cause local 
skin or eye irritation and can affect long-term health if 
inhaled or ingested. Cadmium make the part of food 
chain of fish and these fishes after using by human beings 
makes cause of some dangerous diseases. 
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