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Abstract

 The present study dealt with seasonal changes in the distribution of some heavy elements (Zinc, Iron 

and Nickel) in several parts of the body of fish Coptodon zillii. The fish were caught from the Babil drainage 

network for the period from November 2019 to August 2020. Metals were measured by with ICP-MAS. The 

results showed that the highest concentrations of Zinc elements were in gills, as it recorded 160.7 ppm in 

gills and Iron the highest value was recorded in the liver in Summer, as it reached 2534.33 ppm, and Nickel 

recorded the highest percentage in the liver in Summer, as it reached 36.66 ppm. The concentration of Zinc 

and Iron elements was higher than the permissible limit globally as for Nickel, it was within the permissible 

limits globally. 
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1. Introduction 

Aquatic environments are steadily being 

contaminated with heavy metals due to the 

increase in natural processes and human activities 

(Abalaka et al., 2020). Heavy metals are 

implicated in two major pathways in the aquatic 

food chain: the direct consuming of water and 

food through the digestive system and the non-

nutritional routes through permeable membranes 

such as muscles and gills (Oliveira Ribeiro et al., 

2005). Fish that live in a polluted environment, 

especially heavy metals, may suffer from acute or 

chronic toxicity that affects all physiological 

processes including reproduction (Elgaml et al., 

2019). A healthy reproductive process of fish is an 

important indicator of fish's ability to maintain 

themselves (Zulfahmi et al., 2018). 
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Fish is an important part of a healthy, balanced 

diet due to its exceptional nutritional properties 

(high-quality proteins, vitamins and omega-3 

essential fatty acids) (Djedjibegovic et al., 2020). 

Therefore, the levels in fish usually reflect the 

levels present in sediments and water in the 

particular aquatic environment from which they 

are obtained and can be considered as biological 

evidence of contamination (Magar and Biase, 

2013). 

2. Materials and Methods 

    Study area description 

         The drainage network of Babil that passes 

through the Al Hussein village, which is located in 

the south of Babel governorate, within the 

coordinates N3233˚'20.767" E4323˚'34.922. The 

width is 13 m and the depth are 4 m. 

 

http://www.jpsscientificpublications.com/
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Sample collection 

 Samples of Coptodon zillii fish were 

obtained using a throw net. The trapped fish were 

placed in plastic basins of 10 liters and filled with 

water. For an interval of one hours, they were 

transported under refrigeration to the 

physiological laboratory at the College of 

Veterinary Medicine, in Al-Qasim Green 

University, tissue extraction (gill, liver, gonads & 

Muscles) to estimate Zn ,Fe and Ni, 25 fishes were 

selected for each season of the year that show in 

good health in average length of 15 ±2 cm. Some 

environmental properties of water were field-

measured using a multi-meter and included water 

temperature (°C), pH, salinity (mg/L) and O2 

(mg/L). 

Heavy metals extraction 

 The procedure (ROPME, 1982) was used 

to digest the aforementioned fish samples using 

the digestion procedure until the concentration of 

(Zn, Fe and Ni) metals were measured by with 

Inductively Coupled Plasma Mass Spectrometry 

(ICP-MAS) (Monroy et al., 2014). 

Statistical Analysis 

 Use the Completely Randomized Design 

(CRD) to find the significance difference between 

heavy metals in fish gonad in fish sample 

(Duncan, 1955). 

3. Results 

Chemical and Physical Factors 

Temperature 
 In Table – 1, we concluded that there is a 

significant difference (p <0.05) in temperature, as 

it recorded the highest value in the Summer 2020 

and was 21.72 ° C and the lowest value in the 

winter 2019 season was 13.90 °C. 

pH 

 Through Table - 1, we noted that there 

were no significant differences in pH during 

Summer 2020 and Winter 2019, as it recorded 

7.44 in Summer and 7.81 in Winter. 

Salinity 

 In Table – 1, we concluded that there is a 

significant difference (p <0.05) in Salinity, as it 

recorded the highest value in the Summer 2020 

and was 2409 and the lowest value in the Winter 

2019 season was 3080. 

Dissolved oxygen 

 In Table – 1, we concluded that there is a 

significant difference (p <0.05) in Dissolved 

oxygen, as it recorded the highest value in the 

Winter 2019 and was 7.58 mg/L and the lowest 

value in the Summer 2020 season was 6.44 mg/L. 

Heavy metals in Coptodon zillii organ 

Zinc 

 The Table - 2 shows that there is a 

significant differences in Zinc values between 

Summer 2020 and Winter 2019, as the highest 

value of 160.7 ppm was recorded in gills in 

Summer and the lowest value in muscle in the 

Winter  season, as it reached 32.13 ppm. Also, 

significant differences were found between the 

members taken within the same season, as the 

highest value was recorded at 160.7 ppm in gills, 

while the lowest value was 42.83 ppm in muscles, 

while it was 135 and 131 ppm for each of the liver 

and gonads in the Summer respectively, but in the 

Winter the highest value was recorded 143 ppm in 

gills and the lowest value of 32.13 ppm in muscle 

and were 111 and 91.93 ppm for liver and gonads, 

respectively. 

Iron 
 The Iron component in the table shows 

significant differences between Summer and 

Winter, as the highest value was recorded at 

2534.33 ppm in the liver in the Summer, while the 

lowest value was recorded in gonads in the Winter 

season, as it reached 147.66 ppm. Also, significant 
differences were found between the organs taken 

within the same season, as the highest value was 

recorded during the Summer   season in the liver, 

as it amounted to 2534.33 ppm, while the lowest 

value was 185.33 ppm in the gonads, while 1846 

and 195.66 were recorded in glands and muscles, 

respectively. During the Winter season, the 

highest value was recorded in the liver, as it 

reached 2206 ppm, while the lowest value was 

147.66 ppm in gonads, while 1569.63 and 169.7 

were recorded in gins and muscles, respectively. 

https://www.fishbase.de/Summary/SpeciesSummary.php?ID=1390&AT=Tilapia
https://www.fishbase.de/Summary/SpeciesSummary.php?ID=1390&AT=Tilapia
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Table – 1: Seasonal changes in the Chemical and Physical properties of water in Babil drainage 

network 

 

Table – 2: Concentrations of heavy metal in Coptodon zillii Tissue for Babil drainage network ppm 

 
 

Nickel  

 The Nickel element in Table - 2 recorded a 

significant difference between the Summer and 

Winter seasons, as it recorded the highest value in 

the liver as it reached 36.66 ppm during the 

Summer and the lowest value in the gonads during 

the Winter season, as it amounted to 0.34 ppm. 

While the significant differences were found  

 

during the Summer season if the highest value was 

recorded in the liver, which amounted to 36.66 

ppm and the lowest value in gonads as it 

amounted to 2,033 ppm and it was 11.1 and 1,283 

ppm in glands and gonads respectively, but during 

the Winter  season significant differences were 

found if the highest value was recorded In the 

liver, it reached 24.66 ppm and the lowest value in 

https://www.fishbase.de/Summary/SpeciesSummary.php?ID=1390&AT=Tilapia
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gonads, as it amounted to 0.34 ppm, and it was 

8.43 and 0.85 ppm in ginsem and gonad, 

respectively. 

4. Discussion 

Temperature 

 The results of the statistical analysis of 

Table - 1 to the high temperature in water in the 

Summer compared to the temperature during the 

Winter season, these results are in agreement with 

studies conducted on Babil Drainage Network in 

Central of Iraq, including (Al-Musawi, 2016). 

pH 

 The results of the statistical analysis of 

Table - 1 that there were no significant differences 

between the Winter and Summer   seasons in the 

pH level, these results are in agreement with 

studies conducted on Babil drainage network in 

central of Iraq, including (Kadim, 2003).  

Salinity 

 The results of the statistical analysis of 

Table - 1 that there were significant differences in 

Winter and Summer. This may be attributed to a 

lack of rain, high temperature and increased 

evaporation in the Summer, these results are in 

agreement with studies conducted on Babil 

drainage network in Central of Iraq (Al-Musawi, 

2016). 

Dissolved oxygen 

 The results of the statistical analysis of 

Table - 1 that there were significant differences 

between the Winter  and Summer seasons in the 

percentage of Dissolved oxygen in the water, as 

the percentage of Dissolved oxygen was higher in 

the Winter  than the Summer, and this may be 

attributed to the high water level, lower 

temperatures, and reduced activity of living 

organisms in the Winter season, these results are 

in agreement with studies conducted on Babil 

drainage network  in central of Iraq (Kadim, 

2003). 

Heavy metals in Fish 

 The results of the statistical analysis of 

Table - 2 showed that the high concentration of 

heavy elements in the Summer more than in the 

Winter season, and this may be attributed to the 

high temperature and the high level of salinity, 

which may play a role in the deposition of heavy 

elements by increasing the biological activity 

during the Summer, which leads to an increase in 

metabolic activity in the Summer season, the 

increase in the intake and the accumulation of 

heavy elements in the tissues, and this is 

consistent to an increase in the deposition of heavy 

elements in the high degree of salinity and 

temperature compared to the Winter season 

(Yunus et al. 2015). The level of metabolism, 

which is directly related to the concentration of 

heavy elements. The results of the statistical 

analysis of Table - 2 showed a rise in the elements 

of Iron and Nickel  in the liver compared to the 

rest of the organs, and this may be attributed to 

this increase in the heavy elements in the liver 

higher than other organs because the liver is a 

detoxifying organ that contains all the minerals 

accumulated over the course of the fish’s life 

history and is completely normal, it can also be 

found in polluted and unpolluted areas (Ahmed et 

al., 2015), as well as the liver’s role in 

manufacturing Metalothionine proteins and the 

important task in binding minerals with them as a 

prelude to transferring them to places of excretion 

outside the body (Hamza Chaffai et al., 1997). 

The results are consistent with the findings of Al-

Dehimi (2010) in a study on fish Aspius vorax and 

Barbus sharpeyi in the Euphrates river in Central 

Iraq, as the liver contained high concentrations of 

elements compared to the rest of the organs. 

 The results of the statistical analysis of 

Table - 2 showed the high Zinc element in the gills 

compared to the rest of the members. This may be 

attributed to the rise in heavy elements in the gills 

higher than the rest of the members because the 

gills are the main way to absorb certain minerals 

through direct contact between the gills and the 

external environment (Coban et al., 2009) due to 

the functional nature of this tissue that enables 

homeostasis, ionic and osmotic regulation (Amara 

et al., 2007). These results are consistent with 

what was found by Al-Khafaji and Lazim (2013) 

who conducted a study on the Euphrates river in 
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the city of Nasiriyah to measure the concentrations 

of some heavy elements in the sediments and 

various organs of common carp, and the results 

obtained were the presence of a high concentration 

of heavy elements in the gills, due to the presence 

of chloride cells Which facilitates the 

accumulation of heavy elements in it. 

 The results of the statistical analysis of 

Table - 2 showed an average increase of Zn and Ni 

in gonads more than muscles, and this may be 

attributed to the accumulation of high minerals in 

the gonads to the defense mechanism of fish in 

modifying minerals and pollutants. In this process, 

some organic and mineral pollutants are 

transferred for expulsion from the body to the eggs 

instead of evacuating the body (Astani et al., 

2018). This is consistent with the findings of 

Uluturhan and Kucuksezgin (2007), where heavy 

elements in the gonads were found to be higher 

than the rest of the members of the Pagellus 

erythrinus fish. 

4. Conclusion 

 The current study shows the variation in 

levels of heavy elements studied during Summer 

and Winter seasons in the studied members of 

Coptodon zillii. The highest concentrations were 

in the liver, gills, and gonads, and these organs 

were not eaten in Iraq. As for the proportion of 

heavy elements studied in muscles, they were 

within the permissible concentration by FAO 

(2011). Appropriate measures must be taken to 

reduce heavy elements in the aquatic environment. 
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