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Abstract

A polluted marine environment may end in food chain and pose risk to public health. A study was
undertaken to analyze the level of heavy metal concentrations chromium (Cr), copper (Cu), Iron (Fe),
zinc (Zn), Lead (Pb), nickel (Ni), manganese (Mn), lithium (Li) and titanium (Ti) in sea foods harvested
from fish landing centres Ennore, Royapuram and Pattinapakkam located in Chennai. The samples were
analyzed using inductively coupled plasma optical emission spectrometry method (ICP-OES). The
highest average concentration of heavy metals was recorded from Ennore (10.70 mg kg) and in crabs
(11.7 mg kg*) among the sea foods. Ni was highest and Fe was lowest recorded from all the study sites.
Chi square analysis revealed no significant difference (P > 0.05) between the study areas and seafood
varieties. Cr, Mn, Ni and Zn exceeded and Cu, Fe and Pb were within the permissible limits of WHO
(1989) for human consumption.

Keywords: heavy metals, sea foods, landing centres, icp-oes, safety, public health

Introduction

Heavy metal is a metallic element with high atomic weight which can damage living things at
low concentrations and tend to accumulate in the food chain Y. Some heavy metals have
essential roles for human health and forms an integral part of numerous enzymes. Heavy metal
pollution has become a worldwide concern due to the increasing levels of pollution and its
obvious impacts on human health. These are of great concern from the public health point of
view, and being environmental pollutants it can occur naturally in the environment and can
come from industrial (e.g. mining, metallurgical, incineration, pesticide etc.) or agricultural
sources (e.g. pesticide and fertilizers use). Almost all pollutants find their ways finally to sea
as the ultimate sink. These contaminants are highly toxic and may accumulate in seafood,
whose consumption can represent an important route of human exposure to these harmful
substances and ultimately threaten human health. Marine coastal ecosystems could therefore
be endangered by pollutants, such as heavy metals, pesticides and antifoulants that could be
easily detected in the water column or in the sediment of harbours and estuaries 21,

Heavy metals, in general, are not biodegradable, have long biological half lives and also have
the potential for accumulation in the different body parts leading to unwanted side effects (1.
Untreated urban and industrial wastewater effluents cause a variety of health and
environmental concerns, when released into receiving water bodies. Coastal belts are highly
populated and urbanized with industries.

Marine food such as fish, prawn, crab and mussel are delicacies and form an important staple
part of daily food. The tendency of heavy metals to get accumulated in marine animals is of
scientific interest in heavy metal chemistry. The bioavailability of trace metals is the key factor
determining tissue metal levels in the marine biota. Trace metal uptake occurs directly from
surrounding marine water across the permeable body surface and from food along with the
seawater to the gut [, Fish, crab, prawn and squids form an important link as possible transfer
media to human beings. Information on the level of heavy metal pollution in coastal
environment is important as they cause serious environmental health hazards [5 671,
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Fishery harbour complex generate wastes of varying degrees
and types. These wastes, if not properly handled, will lead to
contamination of the product and degradation of the harbour
environment due to pollution. Problems related to chemical
contamination of the aquatic environment are nearly all man-
made. Industrial effluents, sludge from sewage treatment
plants, agriculture run-offs and raw untreated sewage from
urban populations and industry-all these contribute to
chemical contamination of the environment.

Although considerable work has been carried out on heavy
metal levels in various media and marine animal species,
there is a paucity of information in the heavy metal
concentrations in the food web along the coast of chennai,
India. Hence a detailed study on the assessment of heavy
metals in sea foods becomes inevitable. Evaluation of heavy
metals along the food chain may throw light on the heavy
metal input to the human body from sea food. The extensive
persistence of heavy metals infectivity in bioaccumulation
and biomagnification are a serious threat of the food chain and
these heavy metals will automatically transfer into the body
while people consumes seafood. Unlike organic pollutants,
heavy metals do not decay and thus pose a different kind of
challenge for remediation.

There are about 12,000 industries in Tamil Nadu out of these
5,500 industries are located in coastal districts and 2,500 are
situated near the coasts. The major congregation of industries
along Chennai coast where 1500 industries are located 1. The
domestic and municipal wastes from many coastal cities in
Tamil Nadu are discharged directly into the coastal waters
untreated. In the city of Chennai alone, there are more than
10million people living along the coast, and as a result more
than 75 million gallons /day of sewage get discharged into
adjoining sea. The major part of the sewage is released into
Coovum, Adyar rivers and Buckingham canal which finally
drains into the sea.

The main objective of this present study was to determine the
heavy metal concentrations (Cu. Cr, Fe, Zn, Pb, Ni, Mn, Li
and Ti in different sea foods viz crabs, fishes, prawns and
squids harvested from three different fish landing centres
Ennore, Royapuram and Pattinapakkam located in Chennai.
The results obtained will provide information on levels of
heavy metals in the sea food harvested from different parts of
Chennai for effective monitoring of safety of the sea food
consumed and safe guard the public health.

Materials and methods

Study area

Royapuram fishing harbour, also known as Chennai fishing
harbor or Kasimedu fishing harbor located in latitude:
13°06'14.51"N and longitude: 80° 17' 37.18" E of Chennai is
one of the major fishing grounds for fishes and crustaceans
located at Kasimedu in the Royapuram area of Chennai, India
1. Ennore creek is a backwater located in Ennore, located in
latitude: 13.2146° N longitude: 80.3203° E of Chennai along
the Coromandel Coast of the Bay of Bengal. It has been
estimated that about 4, 49, 000 litres / day of industrial
effluents carrying heavy metals are let out in this estuary by
the industrial establishments 1%, The study area is also
surrounded by three industrial belts namely the Manali,
Ennore-Tiruvottiyur and Ambattur padi complexes 13,
Pattinapakkam latitude: 13.0301° N longitude: 80.2771° E is
prominent fishing locality located along the beachfront near
Mylapore, abundant with wide variety of sea food. The fresh
catch is marketed near the beachfront and it is also in the
close proximity to road way often with heavy traffic. This
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place is frequently affected with discharge of domestic and
industrial effluents draining from the rivers and several
episodes of oil spillage from cargo ships.

Sample collection

Assorted sea food samples which include fishes, prawns,
crabs and squids were collected every month over a period of
14 months from October 2018 to December 2019 from three
different landing centres of Chennai city viz. Royapuram,
Ennore and Pattinapakkam. A total number of forty five
samples were analyzed which include fifteen from each
landing centre. Upon collection the samples were stored in
sterile polythene zip lock covers. Samples were brought to the
laboratory, thoroughly washed with distilled water to remove
the external debris and sediments and were preserved at -20°
C until analysis.

Estimation of the level of toxic metal / chemical
concentrations from the sea food

Samples

The frozen samples thawed at room temperature and
processed for analysis. 2g of sample was weighed and
homogenized manually using mortar and pestle.

Digestion of samples (Wet digestion procedure)

2 g of sample was placed in a digestion tube and pre digested
in 10ml of concentrated HNO3 at 135°C until the liquor was
clear. There after 10 ml of HNO3, 1 ml of HCLO,4 and 2ml of
H,0, was added and temperature was maintained at 135°C for
one hour until the liquor becomes colourless. Product of
digestion was allowed to slowly evaporate to near dryness. It
was cooled and digested in 10 ml HNOs.The digests
subsequently filtered through whatmann filter paper No. 1 and
diluted to 25 ml in 1M HNO3 [*2, The digested samples were
stored under refrigerated conditions until analysis.

Inductively coupled plasma optic emission spectrometry
(ICP-OES)

To cover optimum emission working range 0.001 to
5.00mg/ml serial dilutions was prepared. Freshly stored
standard curves in the system software was used. Blank
solutions were also prepared accordingly. The external
standard methods of the Inductively Coupled Plasma Optical
emission Spectrometry method (ICP-OES) were used for the
determination of heavy metals 1. The (Perkin Elmer ICP-
OES 7000 DV) operational with SVS auto sampler was used
for the determination of heavy metals. Samples were analyzed
under the instrumental operating conditions. RF power 1.3
KW, outer argon flow 15.0 L/min, intermediate and inner
argon flow 1.0 L/min and the nebulizer uptake rate (ml/min)
1.0 sample run were performed in replicate and integrated
computer results of determinations will be recorded.

Table 1: Wave lengths for determination of heavy metals (nm)

Element Wave length (nm)
Chromium 267.716
Copper 327.393
Iron 238.204
Lithium 670.784
Manganese 257.610
Nickel 231.604
Lead 220.353
Titanium 334.940
Zinc 206.20
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Statistical analysis

Data have been entered in to MS office 2007 excel spread
sheet, coded and analyzed by SPSS version 24. One way
ANOVA was performed to assess whether heavy metal
concentrations varied significantly between sites and different
sea foods and chi-square test to measure the association
between study centers and different sea foods. (P < 0.05)
considered as statistically significant.

Results and discussion

The heavy metal concentrations in the study areas was,
highest average concentration of heavy metals recorded from
Ennore (10.70 mg kg™), followed by Royapuram (10.63 mg
kgl) and Pattinapakkam (10.56 mg kg?). (Fig.1). Similar
trend observed by 0% 1 in their study where metal
concentrations in fish tissues collected from Ennore estuary
were much higher than those from the Kovalam estuary and
offshore areas. The concentrations of Hg, Cd, Cu, Zn, Ni, Pb
and Fe in various tissues of Liza macrolepis inhabiting the
Ennore estuary were found to be above the permissible safe
levels [81. The high metal concentrations in the tissues of fish
inhabiting the Ennore estuary are probably related to a high
influx of metals as a result of pollution from the surrounding
industries thereby increased bioavailability to the fish.

10.7

10.63

10.56

Ennore Royapuram Pattinapakkam

Fig 1: Heavy metal concentrations in the sampling sites (mg kg™)
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Crabs Fishes Squids

Prawns

Fig 2: Heavy metal concentrations in the sea food varieties (mg kg)

Information about heavy metal concentration in different sea
food types is important with respect to both the ecosystem
management and human consumption. The aquatic organisms
are sensitive to heavy metals when the concentrations of the
metals reach a significant level in the water and sediment. In
the present study remarkable diferences of metal
concentrations are observed in the muscle of crab, prawns,
fishes and squid. The presence of heavy metal concentrations
on an average was highest in crabs (11.7 mg kg™?) and lowest
in prawns (9.9 mg kg?) and similar concentrations were
recorded from fishes and squids (10.4 mg kg?). (Fig.2)
Similar findings were reported by - 18 where, crabs showed
higher mean heavy metal concentrations than shrimp and
lobster who collected from the coast of Bangladesh. Crabs
and shrimps tend to accumulate more heavy metals than fish
as a result of differences in the evolutionary strategies
adopted by various phyla 1. In contrast 2% mentioned that
shrimp samples heavy metal concentrations were higher than
the crab heavy metal concentrations in southern Gulf of
Mexico. Crustaceans, particularly crabs, may be a good
indicator for measuring the contamination level in the surface
sediment. Crustaceans may act as a typical benthic organism
which live on sea floor, and it may be considered as an
absolutely discrepant aquatic species 22, The hepatopancreas
of crabs has the capability of accumulating more trace metals
and is one of the most important organs that play vital role in
metal detoxification 22,

Table 1: Mean heavy metal concentration in crab samples at different landings in Chennai

S No Heavy metals Ennore Royapuram Pattinapakkam

' Mean (mg/Kg) SE Mean (mg/Kg) SE Mean (mg/Kg) SE

1. Chromium 1.9509 0.171 2.4255 7.697 2.0725 0.284
2. Copper 3.6676 0.749 3.1970 0.388 2.2900 0.235
3. Iron 0.0009 0.000 0.0015 0.000 0.0011 0.000
4. Lithium 0.2698 0.070 0.3321 0.050 0.3175 0.022
5. Manganese 16.6220 6.823 8.8308 1.973 8.0094 1.843
6. Nickel 56.1889 2.004 83.2850 16.460 70.4563 11.195
7. Lead 0.2113? 0.041 1.5904% 0.467 0.5166° 0.106
8. Titanium 1.0015 0.299 1.5918 0.586 1.1496 0.289
9 Zinc 8.3965 0.503 20.9538 7.663 12.2694 1.506

Mean values with different superscripts for each element differ significantly (p<0.05)

Table 2: Mean heavy metal concentration in fish samples at different landings in Chennai

S No Heavy metals Ennore Royapuram Pattinapakkam

) Mean (mg/Kg) SE Mean (mg/Kg) SE Mean (mg/Kg) SE

1. Chromium 2.169 7.531 2.079 0.002 2.205 6.251
2. Copper 2.186 0.582 2.743 0.490 1.670 0.135
3. Iron 0.001 0.000 0.001 0.000 0.001 0.000
4. Lithium 0.186* 0.033 0.346° 0.018 0.332° 0.019
5. Manganese 6.782 1.212 8.286 2.485 5.802 0.287
6. Nickel 66.068° 6.843 64.075° 1.138 71.593° 1.009
7. Lead 0.340 0.083 0.476 0.231 0.398 0.044
8. Titanium 0.779 0.057 1.541 0.476 0.744 0.123
9 Zinc 10.591 1.390 12.086 0.439 11.643 1.187

Mean values with different superscripts for each element differ significantly (p<0.05)
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Table 3: Mean heavy metal concentration in prawn samples at different landings in Chennai

S No Heavy metals Ennore Royapuram Pattinapakkam

' Mean (mg/Kg) SE Mean (mg/Kg) SE Mean (mg/Kg) SE

1. Chromium 2.102 9.035 2.043 0.056 2.293 0.125
2. Copper 3.132 0.734 1.524 0.285 3.306 1.662
3. Iron 0.001 0.000 0.001 0.000 0.001 0.000
4. Lithium 0.311 0.104 0.514 0.130 0.533 0.232
5. Manganese 13.000 4.576 6.828 1.928 13.805 7.624
6. Nickel 59.100 3.399 59.267 1.758 67.379 4.600
7. Lead 0.2312 0.025 0.602° 0.235 0.3372 0.023
8. Titanium 0.827 0.149 0.743 0.055 0.571 0.199
9 Zinc 9.366 1.526 11.603 2.350 8.635 0.662

Mean values with different superscripts for each element differ significantly (p<0.05)

Table 4: Mean heavy metal concentration in squid samples at different landings in Chennai

S No Heavy metals Royapuram Pattinapakkam

' Mean (mg/Kg) SE Mean (mg/Kg) SE
1. Chromium 2.011 8.914 2.175 8.039
2. Copper 2.706 0.952 0.769 0.056
3. Iron 0.002 0.001 0.001 0.000
4. Lithium 0.274 0.133 0.553 0.093
5. Manganese 10.048 4.293 9.2 0.995
6. Nickel 60.600 0.545 70.498 7.348
7. Lead 0.305° 0.044 0.467° 0.031
8. Titanium 1.627 0.708 0.690 0.021
9 Zinc 11.243 1.216 10.715 1.237

Depending upon the average over all mean value of the metal
accumulation in the assorted sea food samples collected from
study sites the accumulation pattern of metals was in the order
of Ni > Zn > Mn > Cu > Cr > Ti >Pb > Li > Fe in
Royapuram, Ni > Mn > Zn> Cu > Cr > Ti > Pb > Li > Fe at
Ennore and Ni > Zn > Mn > Cr > Cu > Ti > Li > Pb >Fe at
Pattinapakkam. In samples from all the stations the highest
recorded heavy metal accumulated is Nickel, which is similar
to the study of 2] in the selected edible fishes harvested from
fishing harbour, Visakhapatnam. The lowest metal recorded
was Fe in the study which is contrast to the studies of 4 in
fishes from north east coast of India, Kalpakkam 2! and in
Mumbai harbour [6],

Nickel: The elevated Nickel concentrations observed in the
present study from all the study sites is due to petroleum
industries, stainless steel industries, electroplating plants,
smelting plants, nickel-cadmium battery plants and nickel
smelters in this particular geographical region. Nickel is also
used in jewelry, ceramics, disinfectants and batteries and
found to be elevated in populated areas 1. In the present
study the maximum mean concentrations of Ni was 69.9 mg
kg from Pattinapakkam and minimum of 60.4 mg kg* from
Ennore. The measured values are higher than the values of %%
(1.63 mg kg in edible fishes of Vishakapatnam harbour and
in fishes of Western Australia (7.5 mg kg*) 8. The mean
concentrations of Ni differ significantly between
Pattinapakkam and other two centres (P < 0.05) in fishes.
(Tab. 2). The estimated maximum guideline for Ni is 70-80
mg kg™ as per USFDA, 1993 guidelines. The concentrations
of Ni was below the stipulated limit.

Zinc: Zinc recorded highest accumulation next to Ni at a
maximum concentration of 13.9 mg kg™ at Royapuram and
minimum concentration of 9.45 mg kg at Ennore. Similar
findings were reported in marine fishes of bay of bengal 2%, in
selected fishes of Gulf of mannar 2°1 and in different sea foods
available at Selangor, Malaysia [*%. The main sources of zinc

Mean values with different superscripts for each element differ significantly (p<0.05)

in the present geographical locale are galvanization units,
paint manufacturing units and pharmaceutical processes. Zn is
used as galvanized metal paint to prevent corrosion of boats
[31, Higher levels of Zn in harvest from Royapuram is may be
due to more number of fishing boats and trawlers docked
along side of jetty for a longer time which may favour the
leaching of Zn from the paints from outer of fishing boats.
The results of the present study showed that sea food tested
from all the study sites were within the permissible limits of
WHO (1989) which is 30-100 mg kg.

Manganese: Mn concentration in the samples from all the
study sites is above the detection levels of WHO, 1989 (1 mg
kg™). Higher concentration reported from Ennore (12 mg kg™?)
followed by Pattinapakkam and Royapuram. The major
sources of Mn are reported to be from iron, steel and alloy
industries and to the lesser extent from production units of dry
cell batteries, fertilizers and fungicides. Ennore is a hub of a
range of industrial projects which let their untreated waste
water flow in to the Ennore creek. A survey along the coast
particularly Buckingham canal indicated the presence of
above small scale manufacturing industries acting as a source
of this metal at different places of Chennai °@ and coovum
river connects Buckingham canal to the bay of bengal at
center of Chennai which is an important contributing for
detection of this metal in Royapuram and Pattinapakkam.

Chromium: Chromium is one of the priority metals which is
of great health significance. The increased levels in the food
chain is a consequence of human activities like mining,
improper waste disposal and fuel combustion. The chromium
values in this study were above the detection level permitted
by WHO, 1989 for human consumption (1mg kg*) but lower
than the maximum allowable chromium content level in fish
(12-13 mg kg) set by USFDA, 1993. The range of Cr levels
recorded in this study were (2.05-2.19 mg kg*), which was
higher than measured (0.65-0.92 mg kg) in Parangapettai (2,
(0.47 mg kg™) in Calicut 3, 0.2-0.8 mg kg™ by in Kalpakkam

~11~


http://www.chemijournal.com/

International Journal of Chemical Studies

(5], Higher values were reported in California 34, 80-90% of
tannaries around the world use salts of trivalent chromium for
tanning B3, 40% of total tanneries in India are located in
Tamil Nadu. The major production centres of leather and
leather products are located in Chennai. As of 2019 more than
2000 leather and tanning factories exist in Chennai and largest
leather tannery in chromepet B¢, All the liquid wastes are
dumped in to the sewage lines then led to one of the lakes or
empty into the river then to the sea. This might be one of the
attribute to higher chromium levels recorded in this study.
Most of the studies proved that chromium is the predominant
heavy metal in chrome tanning effluent 200 mg I** of Cr in
effluent from leather processing units of Bangladesh 71,

Copper: Cu is an micronutrient is required for proper growth
development and maintenance of bone, connective tissue,
brain, heart and many other organs. Copper is commonly
found in aquatic systems as a result of both natural and
anthropogenic sources. Natural sources of copper in aquatic
systems include geological deposits, volcanic activity, and
weathering and erosion of rocks and soils. Anthropogenic
sources of copper include mining activities, agriculture, metal
and electrical manufacturing, sludge from publicly owned
treatment works, pesticide use. A major source of copper in
the marine environment is antifouling paints, used as coatings
for ship hulls, buoys, and underwater surfaces, and as a
contaminant from decking, pilings and some marine structures
that used chromated copper arsenate treated timbers (81, The
mean average values of cu in all the study centers is within
the limits of WHO, 1989 (30 mg kg?). The highest
concentrations recorded from Ennore (2.9 mg kg?) followed
by Royapuram and Pattinapakkam. The levels were similar to
the findings of % 261, The observed values were lower than
those reported by® (6.27 mg kg™) and higher than the values
reported by 2341 (0.29 mg kg and 0.39 mg kg?). The mean
concentration values in this study were within the permissible
levels recommended by WHO (1989) which is 30 mg kg.

Lead: Lead is a non essential trace metal and the adverse
health effects from Pb are familiar. It has adverse effect on
both marine biota and humans. The highest concentration
reported from this study is from the samples of Royapuram
(0.74 mg kgl). Antifouling paints used to prevent the growth
of marine organisms at the bottom of the boats and trawlers
contain Pb as an important component. Presence of large
number of boats and trawlers in Royapuram may be a reason
for increased levels. Pb also enters to oceans and coastal
waters both from terrestrial sources and atmosphere in the
form of lead aerosols . This may be a contributing factor for
high levels of Pb in sea food obtained from Pattinapakkam
(0.42 mg kg?) as the landing centre is in close proximity to
the road way with near shore automobile activity. The values
obtained in the present study were higher than reported by 42
which is 0.12 mg kg®. Even though Pb was detected in
samples from all the study centres, the mean concentration
was within the permissible level for human consumption set
by WHO (1989) for human consumption (0 to 0.15 mg kg2).
The mean values of Pb differ significantly (P < 0.05) for
crabs, prawns and squids between the study centres. (Tab.1, 2
and 4). A significant difference of P < 0.01 in lead reported
between the different stations of study in Sunderbans 14,
Higher mean values of Pb is recorded from crabs (1.59 mg kg
1 and prawns (0.231 mg kg™) from Royapuram and in squids
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(0.467 mg kg!) from Pattinapakkam.

Titanium: Titanium is classified as possible carcinogen.
Metallic titanium is mainly used in the aircraft industry and in
the production of high strength corrosion resistant alloys.
Titanium dioxide is extensively used in white pigment in
paints, enamels and plastics. The main source of
contamination in environment is combustion of fossil fuel and
incineration of titanium containing wastes. Ti was detected in
samples from all the sampling sites, with a mean
concentration of 1.37 mg kg from Royapuram, 0.86 mg kg
from Ennore and 0.78 mg kg from Pattinapakkam. The
concentrations recorded from all the sites were highe. The
maximum detectable limits in the fish which is 0.025 mg kg™
4, High levels of Ti in sediments reported from different
regions of Chennai coast, which was as high as 4100-20,000
mg It ¥4 which is an substantial evidence for higher
concentration for Ti in sea food harvested along the coast in
our study.

Lithium: Lithium is clearly important to modern man.
Lithium materials are important in ceramics, glass industry,
aluminium production, pharmaceuticals, batteries, nuclear
reactor coolants, hot spring spas and swimming pools. The
highest Li mean concentrations were reported from
Pattinapakkam (0.43 mg kg!) followed by Royapuram and
Ennore. Pattinapakkam and Royapuram recorded higher than
Ennore. Our present values were higher than the values
reported by 31 in North Chile, where they have analyzed nine
shell fish and eight fish types. All had high levels of Li which
corresponds to high levels of Li in ground water which is
>1500 pbb. They obtained a range of 18.2 to 110.6 mg kg™ in
their study. Li at a concentration of 0.27 to 1.42 mg kg™ in
Cauvery river basin, Tamil Nadu 8. Literature on Li is
available on industrial uses, medical uses and in water but not
much published data available on levels of Li in sea foods.
Desirable limits or permissible limits were unavailable for
foods to make a comparison with the present study. The mean
values of Li differs significantly between Ennore and other
two study centres (P < 0.05) for fishes. (Tab.2).
Pattinapakkam and Royapuram recorded higher than Ennore.

Iron: The major source of Fe in coastal waters is due to
decrease in grain size and an increased input of organic matter
and anthrapogenic metals from industrial pollution and also
due to direct discharge of sewage and hospital waste in to the
water bodies [“71. The mean concentrations of Fe recorded in
the present study is 0.0009 to 0.001 mg kg™ which is within
the permissible levels of WHO (1989) that is 0.004 to 0.0048
mg kg™.The results obtained were in contrast to studies (240
mg kg™), (59.6 to 73.4 mg kg™) in mediterranaian sea [26 481,

In the present study highest concentrations of Fe (0.0012 mg
kg?), Mn (14.2 mg kg™), Ni (69.8 mg kg?), Pb (0.77 mg kg
B, Ti (1.24 mg kg?) and Zn (13.8 mg kg*) were recovered
from crab samples. Cr (2.15 mg kg*) and Cu (4.4 mg kg™?)
were highest in fish samples, prawns has the highest
concentrations of Li (0.45 mg kg™?). Out of all the sea foods
studied squids recorded less concentrations of all the heavy
metals. The mean concentration of Pb is higher in crabs and
prawns of Royapuram, whereas in squids it is in
Pattinapakkam. Lithium concentration is highest in fishes
from Royapuram and Ni concentration is high in fishes of
Pattinapakkam.
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Table 5: Association of study areas and sea food varieties

Study area Number of samples Crab S;?;\?Vond Va”etleéish Squid Chi Square test | Significance
Ennore 15 5 (33.3) 5 (33.3) 5 (33.3) 0 (0.0)
Royapuram 15 5(33.3) 3(20.0) 2(13.3) 5(33.3) 8.727 0.190
Pattinapakkam 15 2(13.3) 3(20.0) 5(33.3) 5(33.3)

(P < 0.05)** statistically significant (P > 0.05) no significance

Statistical analysis using chi square revealed no significant
difference (P> 0.05) between the study areas and seafood
varieties from these areas. (Tab. 5)

Conclusion

This study was undertaken to provide the information on
metal accumulation in sea foods harvested from three landing
centres of Chennai. Metal concentrations showed variability
between the study sites and between different types of sea
food. Ennore showed highest mean heavy metal
concentrations followed by Royapuram and Pattinapakkam
which could be related to high contamination of water
through industrial and anthrapogenic activities. Crab samples
showed the maximum mean heavy metal concentrations
followed by fishes, squids and prawns indicating distinct
accumulation capacity for each type. The present study
reveals the concentrations of Cu, Fe and Pb were within the
permissible limits of WHO (1989) for human consumption
whereas, Cr, Mn, Ni and Zn were above the permissible
limits. Li and Ti were also detected in samples from three
study sites which is a matter of public health concern.
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