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Abstract This study, some metals (zinc, copper, lead and
cadmium) were analyzed in liver, muscle and gills of
Sander lucioperca (Linnaeus, 1758) caught from the Hir-
fanl1 Dam Lake in December 2007. The highest concen-
trations were found in liver (zinc:32.5 ng/g, lead:10.73 pg/
g, copper:5.85 pg/g, cadmium:0.76 pg/g) of Sander lu-
cioperca. It was seen that the accumulation of zinc, lead
and cadmium primarily took place in liver followed by
muscles and gills. It was observed that copper is mainly
accumulated in liver followed by gill and mucsles.

Keywords Accumulation - Sander lucioperca - Metal -
Hirfanli Dam Lake

The zander (Sander lucioperca) is one of the more
important wild fishes in the freshwaters of Turkey, the
catch amounting to about 1,852 ton/year of the end of 2004
(Fisheries Statistics 2004).

Most of pollutants are discharged into the environment
every day. Of these, metals are regarded as one of the most
serious pollutants of the aquatics environment because of
their environmental persistence and tendency to be con-
centrated in aquatic organisms (Schiiiirmann and Markert
1998). Biomonitoring of trace elements is essential to
assess ecosystem health (Mico et al. 2006; Al-Khashman
2007). Metal can be categorized as: potentialy toxic (ali-
minium, arsenic, cadmium, antimony lead, mercury)
probably essential like nickel vanadium, cobalt and
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essential like copper, zinc, selenium etc. (Szentmihalyi and
Then 2007; Yalcin et al. 2008).

Fish samples are considered to be one of the most
indicative factors, in freshwater systems, for the estimina-
tion of trace metals pollution potential (Papagiannis et al.
2004). Therefor, many studies have been conducted and
published metal accumulation in fish (Canli and Atli 2003;
Demirak et al. 2006; Fernandes et al. 2007; Yildirim et al.
2009; Oksiiz et al. 2009; Ozturk et al. 2009; Kensova et al.
2010).

The aim of the present study is to evaluate metal levels
(zinc, copper, lead and cadmium) in muscle, liver and gill
of zander (Sander lucioperca) from the Hirfanli Dam Lake.

Materials and Methods

Hirfanli Dam Lake is located on river Kizilirmak at 70 km
in the south of Kirikkale. Its altitude is 856 m from the sea
level (Fig. 1). Today it is also used for irrigation and
fishing. The depth, length and width of the lake are 58 m,
90 and 15 km respectively. The turbidity changes between
2 and 6 m (DSI 1968).

During the study, 10 fish samples (Sander lucioperca)
were collected from Hirfanli Dam Lake. The length and
weight (min-max) of the fish were 226.2-350.6 mm and
225.4-460.5 g. The fish were obtained from the dam lake
and immediately transported to the laboratory. Approxi-
mately 2 g of the epaxial muscle on the dorsal surface of
the fish, the entire liver and gills from each sample were
dissected washed with distilled water, dried in filter paper,
weighted, packed in polyethylene bags and kept at —30°C
until analysis. The samples that were weighted before
5 mL nitric acid (65%) and 1 mL hydrogen peroxide were
placed into the digestion bombs and digested in a
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Fig. 1 Hirfanli Dam Lake 33° 25 28’ 7
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microwave digestion system. Digestion of samples were
cooled to room temperature and diluted to 25 mL with
high-quality deionized water (Tekin-Ozan and Kir 2006).

The metal analysis of samples (zinc, lead, copper and
cadmium) were carried out by using Atomic Absorption
Spectrometer Analyst 800. Typical detection limit were
0.018, 0.035, 0.012 and 0.025 pg/mL for zinc, copper, lead
and cadmium. Statistical analysis of data was carried out
using SPSS for Windows V.15 (SPSS statistical package
program). Student’s ¢ test is used to assess whether metal
concentrations varied significantly among tissues (a, b).
Data shown in different letters are significant at the 0.01
level.

Results and Discussion

The highest and lowest accumulation levels of the metals in
Sander lucioperca living in Hirfanli Dam Lake are as fo-
lows; zinc: 2.02 pg/g in muscles and 32.5 pg/g in liver,
copper: 0.02 pg/g in gills and 5.85 pg/g in liver, lead:

0.005 pg/g in gills and 10.73 pg/g in liver; cadmium:
0.001 pg/g in gills and 0.76 pg/g in liver. It is clear that
these metals are predominantly accumulated in liver. The
highest amount of accumulation is observed for Zn and the
lowest amount of accumulation is observed for Cd
(Table 1).

The highest concentrations were found in liver
(Zn:32.5 pg/g, Pb:10.73 pglg, Cu:5.85 ng/g, Cd:0.76 pg/
g) of Sander lucioperca. Metal concentrations were found
to decrease in sequence of the Sander lucioperca samples,
in the muscle and gill Zn > Cu > Pb > Cd > ; in the liver
Zn > Pb > Cu > Cd.

Zn levels were higher than those reported in the litera-
ture (Oksiiz et al. 2009, Yildirim et al. 2009). Cu and Pb
values were higher than those reported previously (Oksiiz
et al. 2009, Yildirim et al. 2009). Cd values are lower than
those reported previously (Yildirim et al. 2009).

It is very diffucult to compare metal concentrations,
even between the same tissues, for two different species
due to variations in feeding habits, dissimilarities in the

Table 1 Metal concentration

found in different tissues Zn Cu Pb Cd
of Sander lucioperca Muscle
(ng/g dry weight) Min 2.02 0.05 021 0.12
Max 10.53 1.83 0.72 0.62
X + SD 5.34% + 2.53 0.65" & 0.55 0.40* & 0.24 0.25* & 0.18
Gill
Min 0.93 0.02 0.01 0.01
Max 13.06 1.6 0.21 0.1
X + SD 4.18" + 3.35 0.66™ + 0.46 0.08° & 0.07 0.03* + 0.03
Liver
X 4 SD: mean + standard Min 321 1.02 021 0.03
deviation. Data shown with Max 32.5 5.85 10.73 0.76
different letters are statistically X £ SD 11.36* £+ 10.07 3.19° £ 1.73 4.32° 4+ 3.92 0.42°° £ 0.3

significant at the p < 0.01

@ Springer



266

Bull Environ Contam Toxicol (2011) 87:264-266

aquatic environmental concerning the type and level of
water pollution (Papagiannis et al. 2004).

The investigation of the Cu, Zn, Pb and Cd in Mullus
barbatus, Mugil cephalus, Trachurus trachurus, Pagellus
acarne, Dicentrarchus labrax, Sparus auratus, Sardinella
aurita, Boops boops, Scomber japonicus and Solea solea
caught in Antalya Bay showed that the organ where the
highest amount or acculation observed was liver and the
metal which was observed in highest an lowest amounts
were Zn and Cd. The muscle concentrations of Cu, Zn and
Pb in Mugil cephalus caught in iskenderun Bay were 1.39,
47.75 and 10.02 pg/kg (in wet weight). Karadede and Unlii
(2000) found the order of the organs where Cu and Zn are
accumulated most in Acanthobrama marmid, Chalcalbur-
nus mossulensis, Chondrostoma regium, Carasobarbus
luteus, Capoeta trutta and Cyprinus carpio living in Ata-
tirk Dam Lake as liver > gills > muscles. They reported
that maximum Cu accumulation in carp took place in liver,
kidneys and gonads while the lowest accumulation levels
were observed in muscles. It was also reported that Pb
accumulation in liver and muscles of Cyprinus carpio was
higher than the other organs. The metal analyses of the
tissues of Cyprinus carpio, Barbus capito and Chondro-
stoma regium living in Seyhan River revealed the fact that
accumulation levels in liver and gills are higher than the
other organs. The accumulation of Cd, Pb and Zn Leucis-
cus cephalus living in Dipsiz stream were observed to be
higher in gills than in muscles and the opposite was the
case for Cu (Demirak et al. 2006).

Zn and Cu levels in Sander lucioperca living in Hirfanli
Dam Lake were found to be with in the acceptable limits
(Anonymous 2002). However although Pb and Cd values
were with in the acceptable limits in gills they are a little
bit above the limit in muscles and livers. We can therefore
conclude that the Sander lucioperca living in Hirfanli Dam
Lake is affected by Pb and Cd pollution.

The maximum acceptable metal concenration levels laid
down in Turkish Food Codex for Cd, Pb,, Zn and Cu are
0.005, 0.2, 50, 20 mg kg~', respectively (Anonymous
2002). Pb and Cd levels especially in liver and muscle
tissues were higher than the limit values.

The results of this study supplied valuable information
on the metal levels in Sander lucioperca from the Hirfanl
Dam Lake. Pb and Cd levels especially in liver and muscle
tissues were higher than the limit values. The present study
shows that precautions need to be taken in order to prevent
future metal pollution. Otherwise, these pollution can be
dangerous for fish and human health.
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