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ABSTRACT

Today aquatic pollution is a serious and emerging problem in almost of all the countries throughout the globe. The

increasing effect of heavy metals has an increasing effect on aquatic as well as terrestrial organisms. Hence,
monitoring of heavy metals is the need of the hour and so the presence study was aimed at assessing commonly
occurring heavy metals in water for the four seasons of the year in Agniar estuary. The order of heavy metals in
terms of increasing concentration was Ar > Pb > Cd > Cr > Cu > Zn > Fe > Min. A perusal of the levels of heavy metals
obtained in the present study with those of the CPCB (India) reveals that the metals like Fe, Zn, Cu and Mn recorded
safe levels while that of Cr, Cd, Pb and Ar were on the higher side. Among the four seasons minimum levels were

recorded during the pre-summer and maximum levels during the raining seasons.
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INTRODUCTION

Today aquatic pollution is a serious and emerging
problem in almost all the countries throughout the
globe. Even though a trace amount of heavy metals is
always present in water from terrigenous sources from
weathering of rocks which may be cycled through
chemical and biological contaminates today (Hari Kumar
and lJisha, 2010; Sekabira et al., 2010; Muwanga, 1979)
because of anthropogenic activities caused by man the
amount of pollution has drastically increased in water.
Among the various pollutants, contamination of heavy
metals in the aquatic system has attracted global
attention due to its abundance, persistence and
environmental toxicity (Ahmed et al., 2015; Islam et al.,
2015). The increasing effect of pollution of heavy metals
have a significant adverse effect on all aquatic
organisms including humans (Mohammad Ali et al.,
2016; Yi et al., 2011). During transportation of heavy
metals in the riverine system, it may undergo frequent

changes due to dissolution, precipitation and sorption

(Abdel-Ghani et al., 2007; Anahid et al., 2011).
According to many workers (Ali et al., 2016; Saleem et
al., 2015; Zhang and Liu, 2008) investigation of heavy
metals in water and sediment can be used to assess the
anthropogenic and industrial impacts and risks posed by
waste discharges into reverie systems. Hence, it is
imperative to collect information on the concentration
of heavy metals in aquatic systems, the present study
was attempted in the Agniar estuary situated in
Pudukkottai District, Tamil Nadu.

MATERIAL AND METHODS

In the present study, the water samples were collected
from the Agniar estuary, which is located at Pudukkottai
District in the State of Tamil Nadu. Water samples were
drawn from the surface of the estuary and stored in
separate sterile containers for laboratory analysis.
Further, the heavy metals like Iron, Zinc, Copper,
Chromium, Cadmium, Cobalt, Lead, Arsenic and

Manganese in the water samples were also analyzed.

International Journal of Pharmacy and Biological Sciences

R. Saraswathi and P. Sumithra* | 851 J

L’

www.ijpbs.com or www.ijpbsonline.com


http://www.ijpbs.com/
http://www.ijpbsonline.com/

"N

—

9

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print)

Using an atomic absorption spectrophotometer (GBC
Model 902) at Biotechnology Lab, Tiruchirappalli. The
data were analysed every month and in averaged
seasonally. The water samples for heavy metals were
prepared according to Maina et al. (1984) and APHA
(1998).

RESULTS

The heavy metal concentration estimated in the water
for the four different seasons of the year are presented
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in Table-1. Among the nine heavy metals that were
estimated, the pre-summer recorded levels ranging
from 0.002 to 34 mg/l, while the lowest concentration
was recorded by Manganese. During the summer
season the heavy metals levels were again found to
range from 0.002 to 42 mg/l. However here also the
lowest level was recorded by Arsenic and the highest
level by Manganese. A perusal of the post-summer and
raining season also recorded the same pattern.
However, the concentration of both arsenic and
manganese had shown a progressive increase.

Table-1: Heavy metals load in Agniar Estuary (mg/I)

S. No. Heavy metals Pre-summer Summer Post-summer Rainy/Winter
(Jan.-Mar.) (Apr.-Jun.) (Jul.-Sep.) (Oct.-Dec.)
1. Iron (Fe) 12.20+0.46 16.40 + 0.56 14.30 £ 0.28 19.50+0.44
2. Zinc (Zn) 6.50+0.52 7.20t£0.62 5.60+0.42 7.80x0.32
3. Copper (Cu) 6.20+0.62 5.80t0.40 4.20+0.62 8.90 £ 0.52
4, Chromium (Cr) 0.67 £0.26 0.76 £0.42 0.79+0.84 0.98 +0.54
5. Cadmin (Cd) 0.09+0.42 0.14+0.72 0.18 £ 0.40 0.24 +0.46
6. Cobalt (Co) 0.007 £ 0.64 0.009 £0.72 0.009 £ 0.64 0.023 £0.56
7. Lead (Pb) 0.04 £0.32 0.06 £0.54 0.07+0.34 0.12+0.40
8. Arsonic (Ar) 0.002 £0.54 0.002 £0.32 0.003 +£0.32 0.004 +£0.34
9. Manganese (Mn) 34.00+£0.74 42.00+0.28 48.00+0.72 52.00 £ 0.76

An individual comparison of metals on a season wise
basis reveals that all the metals analyzed except for zinc
and copper showed a progressive increase in water
season to the

content from the pre-summer

rainy/winter season. However, zinc and copper
recorded minimal levels post-summer season and
maximum levels during the rainy seasons. Thus, it
appears that in general, the minimal levels occur during
the pre-summer season and maximum levels in the
rainy season. Nevertheless, classifying the metals in an
increasing order for all the four seasons recorded the
same sequence, i.e., Ar> Pb>Cd> Cr>Cu>Zn>Fe>Mn.

A perusal of literature regarding the Indian Pollution
Control Board for water specifications reveals that the
levels of heavy metals like Fe, Zn, Cu and Mn was on the
safer side while the levels of heavy metals like Cr, Cd,
Pb, Ar were on the higher side. The present study clearly
reveals that the water is contaminated probably due to
consequence of industrial and agricultural activities,
leaching from rocks and soil and atmospheric deposition
and other human activities (Manoj Kumar and Puri,
2015). Nevertheless, the presence of these metals in
water clearly indicated the need to closely monitor
these water bodies as they have been shown to cause

innumerable diseases to organisms including man.
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