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Heavy Metals (Cu, Fe, Mn, Zn) Content in Thunnus tonggol (Family-

Scombridae) from Karachi Coast
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Abstract: Determination of metal levels in 40 fishes were collected from Karachi fish harbour during the period from Sep
2008 to Aug 2009. Heavy metal (Cu, Zn, Mn, and Fe) concentrations were measured in the liver and muscles of fish
(Thunnus tonggol) by atomic absorption spectrophotometry by the dry ashing method.

The liver of thunnus toggol shows higher concentration of metals in all seasons of the year. Highest concentration of Cu
(245.86 ug/g) were recorded in liver in the autumn season. Maximum concentration of Zn (27.42 ug/g) were recorded in
liver in summer season. However in all season concentration of Fe, Zn, Cu, and Mn in liver were higher then muscles.
Metal accumulated very rapidly in the fish liver but slowly in the fish flesh. No significant correlation between metal
levels in muscles and liver and length and weight of fish. The decreasing order of concentration of metals in liver was Cu>

Mn> Fe > Zn and in muscles Cu > Zn> Mn > Fe.
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INTRODUCTION

Heavy metals from geological and anthropogenic sources
are increasingly being released into natural waters [1].
Contamination of aquatic ecosystems with heavy metals has
seriously increased worldwide attention, and a lot of studies
have been published on the heavy metals in the aquatic
environment [2, 3]. The coastal region along the Karachi
coast is exposed to pollution through domestic and industrial
effluents, shipping and fishing traffic, and associated
pollutants from agricultural run-off from various point and
non point sources [4, 5]. Industrial wastes and mining can
create a potential source of heavy metal pollution in the
aquatic environment [6, 7]. Fish are the top of the aquatic
food chain and may concentration large amounts of some
metals from water [8].

Under certain environmental conditions, heavy metals
might accumulate up to toxic concentrations and cause
ecological damage [9]. Thus, heavy metals, acquired through
the food chain as a result of pollution, are potential chemical
hazards, threatening consumers. Diet is the main route of
exposure to heavy metals in the case of population no-
exposed to them. Fish are often at the top of the Aquatic food
chain and may concentrate large amounts of some metals
from the water. Accumulation patterns of contaminants in
fish depend both on uptake and elimination rates [10].
Muscles (flesh) is a fish tissue commonly chosen for assay
because this part of fish commonly used in human food.
However, liver is an important organ for trace metal storage
and decontamination in fish where the synthesis of
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metallohionein induced by trace metals takes place [11].
Heavy metals are considered the most important form of
pollution of the aquatic environment because of their toxicity
and accumulation by marine organisms, such as fish [12].

Increased metal concentrations in liver may represent
storage of sequestered products in this organ. Liver, on the
other hand is now widely recognized as an indicator for
pollution monitoring [13].

The objective of this study to determine the concentration
of heavy metals (Cu, Zn, Fe, Mn) in the fish parts liver and
muscles collected from the coast of Karachi by the atomic
absorption spectrometry after the Dry ashing technique.

MATERIALS AND METHODS
Fish Sampling

Total ten fishes were collected in each season (summer,
autumn, winter and spring from the fish harbour of Karachi
during September 2008- August 2009.

Sample Preservation

The collected samples were quickly washed with distilled
water and taken length (cm) and weight (g) of each fish.
Identified the fish species and then stored at —20 °C prior to
analysis.

Sample Preparation

Dissect and remove entire liver and dorsal muscles of
each fish and weighted samples. Samples were ground and

calcinated at 600 °C in furnace for three (hrs) to dry ash,
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weighted dry ash and then ash were dissolved with 10 ml Hcl
(con) and then filtered brought to a final volume with
distilled water [14].

Metal Analysis

Take 1 ml of prepared sample and dilute it in 25 ml of
distilled water. Start the equipment atomic absorption
spectrophotometer (AAnalyst 700) and prepare programme
on win lab 32 soft ware. Prepare three standards from 1000
ppm stock solution to 2 ppm, 4 ppm, and 6 ppm. Calibrate
the equipment with the above mentioned standards. Aspirate
the sample one by one to detect the required metals. All
metal values were given in ug/g.
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RESULTS

Table 1 shows mean length and weight of fish (Thunnus
tonggol). Maximum length (29.94+ 6.82) was measured in
summer season and minimum (24.77+ 2.67) was in winter.
Highest weight (230.66+ 135.46) was in spring season and
lowest weight (119.77+ 14.74) was in autumn season. These
Tables (2, 3, 4, 5) shows concentration level of metals in fish
tissues (liver and muscles) in all seasons of the year (Sep
2008-Aug 2009). The highest concentration of Fe (26.38
ug/g) was detected in liver in the season of summer (Table
2). Where as highest concentration of Cu (245.86 ug/g) was
obtained in liver in the autumn season (Table 3). The highest
concentration of Mn (239.12 ug/g) were recorded in liver in
autumn season (Table 4). Fe was low in muscles in all
seasons of year as compare to liver (Table 2). The lowest

Table 1.  Mean, Length and Weight of Thunnus tonggol
Fish Season No. of Fish Weight (g) Length (cm)
Autumn 10 3650 + 214.99 68.6 +0.309
Winter 10 3800 + 398.46 69.1 + 0.686
Thunnus tonggol
Spring 10 3750 + 456.55 68.6 + 0.8342
Summer 10 4150 + 217.050 69.8 +0.222
Table 2. Mean Concentration of Fe (ug/g) in Liver and Muscles of Thunnus tonggol in Different Seasons
Seasons
Fish Tissue
Autumn Winter Spring Summer
Muscles 1.81+0.712 0.98+0.49 1.65+1.35 1.75+0.76
Thunnus tonggol
Liver 20.20+17.19 8.39£7.79 2.30£2.47 26.38+16.33
Table 3. Mean Concentration of Cu (ug/g) in Liver and Muscles of Thunnus tonggol in Different Seasons
Seasons
Fish Tissue
Autumn Winter Spring Summer
Muscles 9.88+7.06 9.04+4.82 8.27+5.79 10.29+3.33
Thunnus tonggol
Liver 245.86+79.17 0.64+0.62 29.87+14.62 2.06+1.58
Table 4. Mean Concentration of Mn (ug/g) in Liver and Muscles of Thunnus tonggol in Different Seasons
Seasons
Fish Tissue
Autumn Winter Spring Summer
Thunnus tonggol Muscles 0.05+0.02 12.57+7.86 2.8+£1.37 3.76+1.83
Liver 239.12+115.07 110.41+37.16 26.23+8.45 1.82+1.17
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Table 5. Mean Concentration of Zn (ug/g) in Liver and Muscles of Thunnus tonggol in Different Seasons
Seasons
Fish Tissue
Autumn Winter Spring Summer
Thunnus tonggol Muscles 1.06+0.64 0.43+0.28 0.7940.35 17.47+7.56
Liver 11.54+7.67 4.89+4.52 3.01+£2.57 27.42+17.23
Table 6.  Analysis of Variance (ANOVA) of Different Parameters Fish Thunnus tonggol
Source DF Seq SS Adj SS Adj MS F P
Length
No.of Sample 9 1793.95 1793.95 199.33 34.71%** 0.000
Parts of tissue 1 0.00 0.00 0.00 0.00 1.000
Seasons 3 461.22 461.22 153.74 26.77*** 0.000
Error 66 379.03 379.03 5.74
Total 79 2634.20
Weight
No.of Sample 9 446554 446554 49617 9.84%** 0.000
Parts of tissue 1 0 0 0 0.00 1.000
Seasons 3 265724 265724 88575 17.57*** 0.000
Error 66 332730 332730 5041
Total 79 1045008
Fe
No.of Sample 9 391.8 391.8 435 0.41 0.928
Parts of tissue 1 3336.8 3336.8 3336.8 31.12%** 0.000
Seasons 3 1825.2 1825.2 608.4 5.67** 0.002
Error 66 7076.8 7076.8 107.2
Total 79 12630.7
Cu
No.of Sample 9 66915 66915 7435 0.97 0.476
Parts of tissue 1 7191 7191 7191 0.93 0.337
Seasons 3 22541 22541 7514 0.98 0.409
Error 66 507703 507703 7692
Total 79 604350
Mn
No.of Sample 9 121171 121171 13463 1.60 0.132
Parts of tissue 1 27393 27393 27393 3.26* 0.075
Seasons 3 38035 38035 12678 151 0.220
Error 66 554072 554072 8395
Total 79 740671
Zn
No.of Sample 9 496.5 496.5 55.2 0.55 0.836
Parts of tissue 1 1668.3 1668.3 1668.3 16.49*** 0.000
Seasons 3 3163.4 3163.4 1054.5 10.42*** 0.000
Error 66 6675.7 6675.7 101.1
Total 79 12003.9

*  =significant at P < 0.05
** =gignificant at P < 0.01

*** = significant at P < 0.001
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concentration of Fe (0.98 ug/g) was recorded in winter
season. The maximum levels of Cu concentration in all
season of the year in muscles and Cu (10.29 ug/g) was
recorded in summer (Table 3). Highest Mn concentration
(12.57 ug/g) as corded in muscles in the season of winter,
Mn concentration also low in muscles then liver (Table 4).
Result of the present study showed that metal accumulation
in liver was high especially Cu, Mn, in liver were high in
autumn and winter season and low in summer season (Table
3,4). The levels of Fe, and Zn in liver were low in the spring
season, and highest in summer season (Table 2 and 5). The
completely randomized design with nested treatments
analysis of variance (ANOVA) model were used to test the
significant differences of heavy metals in fish (Thunnus
tonggol) between number of samples (10), parts of tissue (2)
and seasons (4) (Table 6). The results show that there were
high significant variations found between number of samples
and seasons for length (F= 34.71 and F=26.77 respectively)
and weight (F= 9.84 and F= 17.57 respectively). Significant
variations were also found in between parts of tissue and
seasons for Fe (F=31.12 and F= 5.67 respectively) and Zn
(F= 16.49 and F= 10.42 respectively). The Table 6 showed
that significant difference were not found in between number
of samples, parts of tissue and seasons for Cu and Mn.

DISCUSSION

Our result shows that generally metal accumulation in
thunnus tonggol were highest in

Liver and low in muscles. In present study the Cu
concentrations was high in liver then muscles in all seasons
of the year especially in autumn season. The highest
concentration of Cu (245.86 ug/g) was examined in liver in
autumn season and lowest concentration of Cu observed
(0.62 ug/g) in winter. Liver accumulate high concentration of
metals then fish muscles (flesh). Highest concentration of
Mn (239.12 ug/g) was observed in autumn in liver where as
lowest concentration of Mn (0.05 ug/g) was examined in fish
(flesh) of thunnus tonggol_in same season (autumn). Highest
Zn concentration (27.42 ug/g) was observed in summer in
the liver of the fish and like high concentration of Zn (7.56
ug/g) was examined in summer in muscles of the thunnus
tonggol. Feeding habits and life style of species are strongly
related to accumulation levels. Bioaccumulation is species
dependent and therefore feeding habits and life style can be
strongly related to the sediments exposure [15]. The present
study found the liver to have accumulated metals higher than
other tissue i.e., [16].

The general accumulation pattern of Cd, Cu and Mn
(liver > kidney > muscle) was confirmed previously by most
authors [17-22]. A number of studies described that various
factors such as season [23] length and weight, physical and
chemical status of water [24] can play a role in the tissue
accumulation of metals. The results show that there were
high significant variations found between number of
samples, parts of tissue and seasons for length, weight and
heavy metals (Fe and Zn). However, it is concluded that, the
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metals accumulated easily in liver as compared to muscles,
due to it is more delicate part of a body then muscles.
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