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Abstract

In this study Heavy metals concentrations cadmium (Cd), zinc (Zn),
copper(Cu), iron (Fe), nickel (Ni), lead (Pd) and manganese (Mn) were
determined in two species of fish Gray Mullet (s3WV o5l ) and Scomber.
Trachurus, the samples were collected from Western Black Sea Turkey , After
performing the n(s_sWdl ) ecessary laboratory analysis and statistical analysis the
results showed that there were no significant differences between two study fish

in Zn , Ni, Mn ,Pb, where the value of the observed level of significance was
(p>0.05), there were significant differences between the study fish in Cd, Fe, Cu,
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where the value of the observed level of significance was (p<0.05), The results
of the heavy metal analysis no significant differences between seasons in Cu,
Mn, where the value of the observed level of significance was (p>0.05), there
were significant differences between seasons in Zn , Ni, Cd, Fe, Pb where the
value of the observed level of significance was (p<0.05), it can be said that
heavy metal pollution in the Western Black Sea Turkey has not reached a
dangerous leveles yet, aims of the study Extent of seasonal accumulation of
heavy metals in the studied fish and Comparison and analysis of heavy metals in
sediment and economic fish species in western Black Sea coast. Finally, it is
highly recommended that similar pollution studies should be carried out at
regular intervals and reported routinely to the competent authorities.

Key words: Gray Mullet and Scomber Trachurus, Western Black

Introduction

There is no doubt that an aquatic environment pollution whit heavy metal has a
significant impact in pollution over the last decade (MacFarlane , Burchett,
2000), (Oztiirk et al., 2009) the toxic effect and ability to bio accumulate in
aquatic ecosystem of heavy metals so they have particular concern Among
environmental pollutants (Censi et al., 2006) . The Fishes have Important
position in the aquatic pollution studies, due to considered as a main part of
human diet and they play Icrucial roles in establishing water equality ( Domingo
et al., 2007),(Safahieh et al., 2011). The uptake and accumulation of metal in
Fish are affected by the environmental factors (Kock et al 1996),(Jezierska, and
Witeska, 2006). Fish are heavily exposed by Heavy metals pollution Due to
living and feeding in the aquatic environments In addition they cannot escape
from the detrimental effects of pollutants (Yarsan & Yipel 2013), (Saleh &
Marie 2015).Fish in comparison with invertebrates are not only more sensitive to
many toxicants but also they are a convenient test subject for indication of
ecosystem health ( Zaki et al., 2014), Heavy metals are produced by a variety of
anthropogenic and natural sources ( Bauvais et al., 2015) . Heavy metal
pollution In aquatic environments are Resulted by industrial waste products or
via wastewater treatment plants, also by geologic weathering, direct
atmospheric deposition or through the municipal, residential ,discharge of
agricultural (Demirak et al., 2006), (Camps o et al., 2015).Coal burning is one
of the most important anthropogenic emission sources of an important source of
a number of Heavy metals (Wagner & Boman, 2003). The pollution of

&

Azzaytuna University Journal (44) Dec. 2022



Heavy Metal Levels in tow Species of Fish Gray Mullet ( gateytf gys1) ...(397 -415)

metalloids and heavy metals in sediment and water , when occurring in higher
concentrations, is a dangerous threat due to of their ,long persistence , toxicity
and bioaccumulation in the food chain (Eisler, 1993), (Has-Schoén et al., 2006),
In aquatic systems the Fishes are considered to be most significant biomonitors
for the estimation of metal pollution concentrations (Rashed, 2001),( Authman,
2008). Fish are located at the end of the aquatic food chain and may pass them
to human beings through food due to accumulating heavy metals causing acute
or chronic diseases (Al-Yousuf et al., 2000).Studies from the laboratory works
and field showed that accumulation of heavy metals in tissue is mainly
dependent on exposure period and water concentrations of metals although
some other environmental factors such as oxygen concentration ,water
temperature, hardness, pH, alkalinity, salinity may affect and play significant
roles in metal's accumulation and toxicity to fish (Benaduce et al., 2008), (Jitar
etal., 2014), also, there are several factors that affect the accumulation of heavy
metals in the tissues as age and size, feeding habits, their life cycle, and the
season of capture (Kime et al., 1996), (Aydin-Onen et al., 2015). Fish have the
ability to uptake heavy metals indirectly from other organisms such as
invertebrates, small fish, and aquatic vegetation or directly from the water (Polat
etal., 2016),(Authman et al., 2015).
aims of the study
o ldentify the sources of pollution by heavy metal in western Black Sea
coast Turkey
e Comparison of heavy metals concentrations in some economic fish
species in western Black Sea coast Turkey.
e Extent of seasonal accumulation of heavy metals in the fish in western
Black Sea coast Turkey
e Identify effects of heavy metals on western Black Sea ecosystems
Sampling
Samples of fish were randomly acquired in local fishermen from cities across
the coastal waters of Western Black Sea Turkey ,All the fish species were
sampled from Autumn winter Spring and summer seasons of 2016 /2017, then
fish samples were transported to the laboratory in a thermos flask with ice on the
same day ( Yilmaz et al., 2005)
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Scomber. trachurus

Sample Analysis

All samples were cuted Approximately 5 g samples of muscle (edible parts),
from each fish The tissue samples with deionized water, weighed and stored at
-20 ° C in polyethylene bags ,then samples were dried by the drying device
under the temperature of 100 ° C, after that, All samples were analysed three
times for Cd, Co, Cu, Fe, Mn, Ni, Pb, Zn by ICP/OES Optima 2010-Perkin
Elmer which is a fast multi-element technique. There is a dilution factor 200 for
all samples. There fore, the results obtained were multiplied by 200 and all
results were divided by 1000 and converted to ppm. ( Zheng 2006).

Statistical Analysis

All statistical analyses were performed with SPSS .V24 version for
Windows..
The comparison between two types of fish was studied by T-test for the two
independent samples and the comparison between the seasons of the study data
was studied by one way ANOVA.

Results and Discussion
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Table 1. Comparison between Cu (ppm) in the two study fish

. Std. Error
Type of fish | samples M
Mean Std. Deviation €an P-value Differences
Gray Mullet 12 8.22975 6.397542 1.846811
Scomber 12 | 2482608 | 11.769252 | 3.397490 | 0.001 | There isa difference
trachurus
35.000
30.000
25.000
E 20.000
Q.
2
3 15.000
c
]
S 10.000
5.000
0.000
Gray Mullet Scomber trachurus
-5.000
Type of fish
Figure.l

Table 2. Comparison between Zn (ppm) in the two study fish

- Std. Error
Type of fish | samples M
Mean Std. Deviation €an P-value Differences
Gray Mullet 12 530.99000 255.325734 73.706191
0.133 .
Scomber 12 | 38473108 | 200.316456 | 57.826380 There is no
trachurus differences
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Table 3. Comparison between Ni (ppm) in the two study fish

Type of fish

samples

Mean

Std. Deviation

Std. Error
Mean

P-value

Differences

Gray Mullet

12

2.92050

1.522099

439392

0.900

Scomber
trachurus

12

2.83433

1.789566

.516603

There is no
differences
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2.900
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£2.800
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S 2.700
S

Gray Mullet
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Figure 3

Scomber trachurus
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Table 4. Comparison between Fe (ppm) in the two study fish

; Std. Error
Type of fish | samples M
Mean Std. Deviation ean P-value Differences
Gray Mullet 12 944.37883 464.201427 134.003410
S 5 0.009 There is
comber 12 | 486.72942 | 281.149805 | 81.160958 adifference
trachurus
1400.000
1200.000
E 1000.000
Q.
£ 800.000
&
c 600.000
(]
§ 400.000
200.000
0.000
Gray Mullet Scomber trachurus
Type of fish

Figure 4.

Table 5. Comparison between Mn (ppm) in the two study fish

: Std. Error
Type of fish | samples Mean
Mean Std. Deviation P-value Differences
Gray Mullet 12 52.93042 41.303282 11.923231
S b 0.244 There is no
comber 12 28.37633 57.791022 16.682831 differences
trachurus
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Table 6. Comparison between Pb (ppm) in the two study fish

Gray Mullet

Scomber trachurus

Type of fish

Figure 5.

Type of fish

samples

Mean

Std. Deviation

Std. Error
Mean

P-value

Differences

Gray Mullet

12

3.14675

2.642728

.7162890

Scomber
trachurus

12

2.29758

2.722721

.785982

0.446

There is no
differences

Gray Mullet
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Table 7. Comparison between Cd (ppm) in the two study fish

. Std. Error
Type of fish | samples M
Mean Std. Deviation ean P-value Differences
Gray Mullet 12 1.25292 1.002757 289471
0.013 There is
Scomber .
12 .39642 .200521 .057885 adifference
trachurus
1.800
1.600
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— 1.200
£
§ 1.000
J 0.800
& 0.600
[}
2 0.400
0.200
0.000
-0.200 Gray Mullet Scomber trachurus
Type of fish
Figure 7
Table 8. Comparison between Cu (ppm) in the seasons
Std. Error .
Differences P-value Mean Std. Deviation Mean N Season
1.948361 4.772490 11.66517 6 Autumn
There is no 0237 5.654973 13.851797 13.68400 6 Winter
differences ' 5.203699 12.746407 15.30200 6 Spring
5.951874 14.579053 25.46050 6 Summer
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Table 9. Comparison between Zn (ppm) in the seasons

Std. Error L
Differences pvalue Mean Std. Deviation Mean N Season
21.836867 53.489183 172.26233 6 Autumn
There is 0.001 107.109407 262.363393 501.86500 6 Winter
differences ' 32.538726 79.703277 634.54217 6 Spring
78.104532 191.316250 522.77267 6 Summer
800.000
700.000
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Table 10. Comparison between Ni (ppm) in the seasons

Std. Error .
Differences P-value Mean Std. Deviation Mean N Season
.345989 .847496 3.05117 6 Autumn
There is 0.001 .758684 1.858388 4.51367 6 Winter
differences ’ .022735 .055688 3.01600 6 Spring
.157085 .384778 .92883 6 Summer
6.000
5.000
E 4.000
Q
2
5 3.000
c
(5]
S 2.000
1.000
0.000
Autmun Winter Spring Summer
Season
Figure 10.
Table 11. Comparison between Fe (ppm) in the seasons
Std. Error _
Differences p-value Mean Std. Deviation | Mean N Season
14.496323 35.508594 243.04817 6 Autumn
There is 0.001 228.082937 558.686814 882.14317 6 Winter
differences ’ 84.951507 208.087845 622.73950 6 Spring
81.917628 200.656390 1114.28567 6 Summer
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Table 12. Comparison between Mn (ppm) in the seasons

Std. Error -
Differences pvalue Mean Std. Deviation Mean N Season
35.068781 85.900619 35.66000 6 Autumn
There is no 0.633 10.513788 25.753415 34.63983 6 Winter
differences 6.620784 16.217542 27.84983 6 Spring
20.690744 50.681766 64.46383 6 Summer
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S 40.000
S 30.000
(1)
= 20.000
0.000

Autmun

Winter

Season

Figure 12.

Spring

Summer

Azzaytuna University Journal (44) Dec. 2022




Heavy Metal Levels in tow Species of Fish Gray Mullet ( gateytf gys1) ...(397 -415)
Table 13. Comparison between Pb (ppm) in the seasons
Std.  Error .
Differences P-value Mean Std. Deviation | Mean N Season
422178 1.034120 6.19100 6 Autumn
There is 0.001 144284 .353423 .53583 6 Winter
differences ' 1.038249 2.543179 3.22183 6 Spring
313779 .768598 .94000 6 Summer
8.000
7.000
6.000
5.000
€ 4.000
2
o 3.000
Q.
c  2.000
8 L
S 1.000
0.000 n
-1.000 Autmun Winater Spring Summer
-2.000
Season
Figure 13.
Table 14. Comparison between Cd (ppm) in the seasons
Std. Error .
Differences p-value Mean Std. Deviation Mean N Season
.014398 .035267 .25517 6 Autumn
There is 0.020 .090549 221798 49767 6 Winter
differences ' .553787 1.356497 1.57200 6 Spring
112529 .275638 .97383 6 Summer
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Results and Discussion

Tables (1, 4, and 7) describe measures the comparison between two types of
fish for (Cu, Fe and Cd) in all seasons, the results showed that there were
significant differences between the two types of fish in this elements where the
value of the observed level of significance was (p<0.05), tables (2, 3, 5 and 6)
describe measures the comparison between the two types of fish for (Zn, Ni, Mn
and Pb) in all seasons, the results showed that there were no significant
differences between the two types of fish in this elements where the value of the
observed level of significance was (p>0.05), also the results have shown that all
the concentrations of heavy metals in Gray Mullet were higher than of Scomber.
Trachurus except the concentration of Cu. these results are in agreement with
the study by ( Stancheva et al.,2014) where study shown the levels of some
heavy metal in gray mullet higher than the other fish species but in within the
recommended legal limits also has that due to variations in feeding habits,
habitats and behaviour of species ( Kargin 1996) , the levels of heavy metals
found in fish the benthic were always higher than those found in fish the
pelagic that , copper,cadmium, zinc and mercury concentrations in edible
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muscles of pelagic fish species are lower than for benthic fish species also
pointed out (Romeo et al,1999), the results of samples in all seasons within the
order of Fe> Zn> Mn>Cu> Ni> Pb> Cd, this study shown the highest Fe
concentration in Gray Mullet (1392.1 ppm) in  Winter and the lowest
concentration(275.30 ppm) in Autumn, this may be due to the iron component
absorbed by plankton and marine plants to be used in biological processes
(chakraborty et al., 2014), High Fe absorption causes excessed Fe to be stored in
the organs, eventually leading to iron overload. Results achieved in this study
were in good agreement with other reported data from the literature(Stancheva et
al., 2014), in addition, the results showed the Cd concentrations more decrease
throughout the all seasons and in the two types of fish than that of other heavy
metals , it has highly toxic Chronic effects on human health may occur as a
result of its accumulation in liver, bones, blood,kidney and muscle ( WHO
2019), Tables (9,10,11,13, and 14) describe measures the comparison between
seasons for (Zn, Ni, Fe, Pb and Cd), the results showed that there were
significant differences between seasons in this elements where the value of the
observed level of significance was (p<0.05), tables (8 , 12) describe measures the
comparison between seasons for (Cu , Mn), the results showed that there were no
significant differences between the two types of fish in this elements where the
value of the observed level of significance was (p>0.05), the results have
indicated an increase in the concentrations (Cu,Fe) in Summer , (Zn, Cd) in
Spring , Ni in Winter , Pb in Autumn, Mean concentrations of heavy metals in
seasons in two types of fish were as follows Fe> Zn > Mn >Cu >Ni > Pd > Cd,
concentrations of heavy metal in tissue of fish relatively higher during the
colder months with a peak around March—April, coinciding with the spawning
period (Mubiana et al., 2005). heavy metal accumulation in spring and winter
seasons was higher than in the other season, this high level accumulation could
be due to heavy rainfall during these seasons, which increases the metal content
of water by washing down the agricultural wastes( Dural et al., 2007). length and
weight chemical and physical status of water can play a role in the tissue
accumulation of metals ,also Seasonal changes of metal concentrations in fish
may result from intrinsic factors such as growth cycle and reproductive cycle
and from changes in water temperature(Jezierska & Witeska, 2001) A number of
studies have shown that various factors such as season can play a role in the
tissue accumulation of metals (Kargin, 1996)
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Conclusions

Heavy metals (Cd, Ni, Cu, Mn, Zn, Fe and Pb ) were determined in tow
Species of fish Gray Mullet and Scomber. Trachurus Captured from Western
Black Sea Turkey, Among the seven metals under study iron showed the highest
level of accumulation the results showed the Cd concentrations more decrease
throughout the all seasons and in the two types of fish than other heavy metals,
the results showed a variation in heavy metal concentrations during all seasons
the results Seemingly depend on biological specificity of the fish and seasonal
changes , Although that the results obtained do not show any form of danger but
the possibility of deleterious effects after long period, general, this type of
pollution detection studies should be done frequently, and routine reporting
should also be conducted in order to take necessary measures to decision
mechanisms..
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