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Abstract: The objective of the present study is to determine the accumulation of heavy metals in five of the most
commercially important fishes caught in the Parangipettai coastal waters and analyzed for the (Fe, Mn, Mg, Ni)
concentrations in the muscles. The results revealed that the Mn and Fe concentrations were the highest; followed by Mg
and Ni being the lowest in the all five species of fish tissue. The muscle concentrations of Mn<Fe<Mg<Ni ranged from
0.274±0.03-53.39±14.3, 0.132±0.11-10.52±1.51, 0.628±0.12-28.61±1.56, 0.023±0.01-0.261±0.14ppm respectively. A
significant species-specific difference was not found. The Pomadasys maculates contained higher muscle concentrations
of Fe, Mn and Mg than the other species of fishes. However, the Ambassis commersoni contained the highest
concentrations of Mn and medium concentration of most of the metals. The accumulation of most of the metals followed
the ratio as Pomadasys maculates < Anchoviella commersonii < Ambassis commersoni < Upeneus vittatus <Lutjanus
adetii. As these fishes are extensively used for human consumption, this finding shows that these metals are all within
the limits and therefore no public health problem would be raised in the consumption of the fishes.
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1. Introduction
The seas and oceans, which cover 70% of the

world’s surface, are one of the man’s great hopes for
future food supplies. As human populations multiply
and industrialization increases, the problems of
environmental pollution become more critical (Jerome
& Williams, 1979). The concentrations of heavy
metals in aquatic environment and marine organisms
have been of considerable interest because of their
toxic effects which are important in human beings
(Ipinmoroti et al., 1997). Heavy metals have the
tendency to accumulate in various organs of marine
organisms, especially fish, which in turn may enter
into the human metabolism through consumption
causing serious health hazards (Puel et al.,1987).All
around the world a lot of research work have been
documented on trace metal concentration in marine
and fresh water fishes (Asaolu, 2002). Over the last
few  decades,  there  has  been  growing  interest  in
determining heavy metal levels in the marine

environment and attention was drawn to the
measurement of contamination levels in public food
supplies, particularly fish (Tariq et.al., 1993).
Toxicological and environmental studies have
prompted interest in the determination of toxic
elements in food. The ingestion of food is an obvious
means of exposure to metals, not only because many
metals are natural components of foodstuffs but also
because of environmental contamination and
contamination during processing (Steve Hall
,1995).With the exception of occupational exposure,
fish are acknowledged to be the single largest source
for man. In some instances, fish catches were banned
for human consumption because their total metal
content exceeded the maximum limits recommended
by the FAO & WHO(1972). The present work was
undertaken to study the concentration levels of
selected metals in commercially important fish species
of parangipettai coast.
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Fig. 1. Showing the Study area

2. Description of the Study Area
Parangipettai a coastal town was the study area (Lat
110 30’N; Long. 790 46’  E):  situated  at  the  mouth  of
the Vellar estuary in the marine zone, near Annankoil
fishing hamlet. The Vellar Estuary is a highly
productive estuary located at Parangipettai, originated
at Servarayan hills in Salem Dist, Tamil Nadu and
flows over a distance of 480km, forming an excellent
estuarine system at Porto novo before it drains into the
Bay of Bengal (Fig. 1).

3. Material and Methods
Five fish species were purchased from local fishermen
at the Annancoil landing centre at Parangipettai in
April, 2009. In the present study accumulation of
metals such as Iron, Magnesium, Manganese and
Nickel were estimated in the tissue of Upeneus vittatus
(Yellow striped goat fish) Anchovilla commersonii
(White bait) Pomadasys maculates (Spotted grunter)
Lutjanus adetii (Yellow banded sanpper) Ambassis
commersoni(Glassy perchlet).After identifying the
species, samples were immediately kept in pre cleaned
polythene bags, which were sealed and kept in an ice
box until further analysis in the laboratory. The soft
tissue was removed and dried at 60ºC. The dried tissue
was reduced into fine powder in a pestle and mortar
and the resulting powder was selected,  using a  plastic
sieve with 0.2mm opening size and was stored in
dessicator  for  further  analysis.  To  estimate  the  trace
metal content (Fe, Mn, Mg, Ni) samples were digested
(1g) with conc. HNO3 and  conc.  HClO4 (4:1) and
analysed in optical emission spectrophotometer
(optima 2100DV) (Topping, 1973). .The values were
expressed in ppm.

4. Results and Discussion
Increasing industrialization, along with the violation of
effluent disposal norms, has caused heavy
contamination of water bodies. Fish and other aquatic
biota in the vicinity of industrial areas is a good
indicator for gauging the level of pollution. Metals like
Iron, Manganese, Magnesium and Nickel have proven
to be persistent pollutants. Though present in traces
and being lipophilic, heavy metals tend to
bioaccumulate and biomagnify. Their accumulation in
biotic tissues causes toxic effects. The present study is
undertaken to gauge the accumulation of Iron,
Manganese, Magnesium and Nickel in fish tissue,
Heavy metals have the tendency to accumulate in
various organs of marine organisms, especially fish,
which in turn may enter into the human metabolism
through consumption causing serious health hazards
(Puel, et.al., 1987).
Hence the present study was undertaken to evaluate
the metal concentrations in the fish samples. The
analysis of the selected metals in the present study
revealed an order of Mn<Fe<Mg<Ni in almost all the
species. Accumulation of metal in different species is
the function of their respective membrane permeability
and enzyme system, which is highly species specifics
and because of this fact different metals accumulated
in different orders in different fish samples {Plate.1}.
Iron  in  the  fish  samples  accumulated  in  the  order
Pomadasys maculates < Ambassis commersoni<
Anchoviella commersonii <Upeneus vittatus <
Lutjanus  adetii. In contrast to earlier reports showing
Iron (Fe) to be normally highest. The present study
showed Fe concentrations in tissue were below quid
line limit. The concentrations of Iron in the five
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species of fishes varied from 10.52 ± 1.513 to 0.132 ±
0.110 ppm.
Manganese accumulated in the order Ambassis
commersonii < Pomadasys maculates <Anchoviella
commersonii  < Lutjanus  adetii < Upeneus vittatus.
Mn tends to reside in the tissue in all the fish samples
studied, Hence, Mn concentrations in the entire species
of fish were higher than all other metals. This does not
constitute any threat upon the consumption of these
species of fish.
The high values of in the samples indicate that the
environment is stressed with respect to Mn and Fe. On
the other hand, the concentrations of Mg and Fe were
highest which indicates that other variables may affect
the accumulation of metals, such as the rate of uptake
and excretion, chemical form of the metal and species
(Murphy et al., 1978). Worth mentioning that the
examination of the results of the present work showed
no clear trends of increasing or decreasing of metal
concentrations in the fish tissue.
The concentration of metals in the muscle tissues were
generally low and within the ranges expected for
metals in muscle of fish from relatively
uncontaminated locations. Moreover, the values of
these metals found in the examined fish species fall
below the acceptable levels for human consumption
recommended by FAO (1989) and (WHO, 1989)

which means that they do not pose a significant threat
to the health of human consumers
Magnesium accumulation showed the order as
Upeneus vittatus <Pomadasys maculates<Anchoviella
commersonii < Ambassis commersoni< Lutjanus
adetii. Taking into account that Mg is not potentially
harmful to fish and wildlife (Swann,2000) and that
little is known concerning whether or not elevated
levels of Mg in fish tissue are harmful to the organism
itself  and  to  human  and  other  wildlife  species  which
consume the organism (Irwin,1991). The present Mg
levels might not be a major concern.

Nickel accumulated in the order of Anchoviella
commersonii < Upeneus vittatus < Ambassis
commersoni< Pomadasys maculates < Lutjanus adetii.
Nickel concentrations of 2.3Mg g-1 or greater, may
cause reproductive impairment and lack of recruitment
in fishes (Baumann and May, 1984). None of the
samples in this study approached these levels of
concern. Hence nickel (0.023±0.01-0.261±0.14)
concentrations in the entire species of fish do not
constitute any threat upon its consumption.

Plate 1. Level of metal concentrations {Mg, Fe, Mn, Ni}

Fig. A                                                                               Fig. B

Fig. C                                                                                             Fig. D
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5. Conclusion
Fish absorb metals through ingestion of water or
contaminated food. Heavy metals have been shown to
undergo bioaccumulation in the tissue of aquatic
organisms. On consumption of fish and other aquatic
organisms these metals become transferred to man.
However, it is not yet known whether the fishes in the
have been severely affected by heavy metals based on
the results obtained from this study. Although the
results do not explicitly indicate a manifestation of
toxic effects, the possibility that deleterious effects
could manifest after a long period of consumption of
fish caught in parangipettai coast with trace metal
contamination cannot be ruled out.
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