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A B S T R A C T 
 

 

In the present study concentrations of some heavy metals calculated in three tissues (Liver, 

gills, and muscles) of Al-Zubaidi fish (Pampus argenteus), which date back to the family 

Stromateidae, that collected from Iraqi marine coasts, during December 2014 to March 

2015.The concentrations of the studied heavy metals (Cobalt, Iron, Nickel, Manganese, 

Copper, and Cadmium) measured by Flame Atomic Spectrophotometer), and results showed 

that their highest concentrations were in the liver (16.71, 98.9, 88.13, 10.99, 30.22,and 

12.69)µg/g respectively, while the lowest concentrations appear in white muscles (1.16, 5.2, 

2.87, 40.68, 3.69, 55.23) µg/g. In the studied period, concentrations of the heavy metals were 

higher in liver than that in the muscles and gills. The order of seasonal concentration of heavy 

metals in the muscles were Summer> Spring> Autumn> Winter. 
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Introduction 
 
Aquatic ecosystems exposed to many 

toxic pollutants that affect organisms at 

different levels, especially 

nondegradable pollutants, which cause 

serious problems, such as heavy metals 

[1]. Organisms require trace amounts of 

certain heavy metals such as calcium, 

copper, iron, manganese and zinc: For 

example concentration of “copper, 

manganese, zinc, chromium, nickel and 

cadmium” in fish plays an important 

role in the function of different body 

tissues within certain concentrations 

[2]. Although these metals accumulate 

in the bodies of these organisms, this 

depends on the metals, the organism, 

[3]. 

 

Many fish species are among the top 

spent of trophic pyramids in the aquatic 

ecosystem [4] and [5]. In consequence, 

they endangered by diet-borne 

pollutants e.g. “heavy metals” which 

transferred through the food chain, and 

accumulate in different body organs, 

causes dangerous for the fish and they 

led to serious problems in both man 

and animals [6] [7].  
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Fish are an important source of protein 

in the world, meaning, “Fish used as 

the sole source of protein in the diet in 

addition omega-3 fatty acids present in 

fish are very important for normal 

growth. [6] [7] [8]. Therefore, fish 

maintained from all form of pollution, 

even in small proportions. 

As humans consume a large amount 

from fish, which may concentrate high 

amount of metals present in aqua 

environment, so it is important to 

appoint the heavy metals concentration, 

which their consume lead to  the range 

of diseases including central nervous 

system disorders, sclerosis, paralysis, 

tremor, Alzheimer’s disease, heart 

disease, and immune disorders [9]. 

Accordingly, to develop the freshwater 

fish culture industry, it is important to 

maintain water standards and quality 

and monitor the accumulation levels of 

these metals regularly [10]. 

 

Fish used to determine the state of 

water pollution and are therefore an 

excellent marker in the identification of 

contaminants including heavy metals in 

the water ecosystem [11]. The current 

study goal to study the seasonal 

changes in the concentrations of some 

heavy metals in the Al-Zubaidi fish 

assembled from the Iraqi marine coasts, 

and to compare them with previous 

studied so that set referential study 

about the status of heavy metals 

pollution in the marine area through the 

fish lives there. 

  

Material and Methods 
To study heavy metals accumulation by 

the tissues of Al-Zubaidi fish, 20 

samples from this fish used for each 

season, through the period from 

December 2014 to March 2015. The 

method mentioned in ROPME (1982) 

[12] adopted for digestion the fish 

samples and as flow: 0.5 g of 

lyophilized and milled fish tissues 

samples (gills, liver, white muscle), 

taken (three replicates), then digested in 

3 ml of 1:1 (HCLO 

  

Results 
 

Figure1. shows that the concentration 

of cobalt during winter and spring is 

the lowest in the three parts. The 

concentration in the liver (11.99, 10.13, 

5.22 and 16.71) µg/gm dry weight, 

while concentration in gills (16.12, 

15.62, 11.13 and 19.30) µg/gm dry 

weight, and in the muscles were as 

follows (4.78, 2.87, ND and 5.54) 

µg/gm dry weight. Statically no 

significant differences found at the 

level of probability (P <0.05) between 

the three tissues but at the same level of 

probability significant difference found 

between cobalt, manganese and 

cadmium on the one hand and the rest 

of the metals. 

  

   

                                                
 
Figure 1. Concentration of Cobalt (µg/gm) 

dry weight in the muscles, liver, and gills 

during four seasons  
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Figure (2) shows that the concentration 

of the Iron was high during the study 

seasons, the concentration in the liver 

were (98.9, 55.8, 71.75 and 94.65) 

µg/gm of dry weight. Also, and the 

concentrations of the metal in the gills 

were high (63.4, 50.5, 60.18 and 83.91) 

µg/gm dry weight. In the muscles, the 

concentrations were (41.35, 40.68, 

45.07 and 72.1) μg/gm dry weight, 

respectively. The results also showed a 

meaning difference in the level of 

probability (P <0.05) between iron and 

the other metals. 

    

 
Figure 2. Concentration of Iron (µg/gm) 

dry weight in the muscles, liver, and gills, 

during four seasons. 
  

 
The concentration of nickel also high in 

the three studied parts of the fish body 

as in Figure (3), as it was in the liver 

(88.13, 70.45, 88.13 and 70.45) µg/gm 

dry weight, and in the gills (72.34, 

78.91, 77.34 and 78.91) μg/gm dry 

weight, either in the muscles (55.23, 

59.23, 65.23 and 69.23) μg/gm dry 

weight. A significant difference found 

at the level of probability (P <0.05) 

between the nickel, iron and the other 

metals at the same level of probability. 

There was also a significant difference 

between winter and summer in muscles 

on the one hand and in liver and gill on 

the other. 
    

 
Figure 3. Concentration of Nickel (µg/gm) 

dry weight in the muscles, liver, and gills 

tissues during four seasons. 
  
Figure (4) shows the lowest values of 

Manganese in liver, gills and muscle 

(9.23, 8.00, 10.99 and 6.01), (13.62, 

7.21, 8.97 and 7.00), (3.69, 3.69, 5.72 

and 3.82) µg/gm dry weight 

respectively. There were no significant 

differences at the level of probability (P 

<0.05) between the three tissues. 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 4. Concentration of Manganese 

(µg/gm) dry weight muscles, liver, and 

gills, during four seasons.  
 
The copper component recorded the 

following concentrations, as shown in 

Figure (5). Concentrate in the liver 

(20.1, 22.4, 28.43 and 30.22) µg/gm 

dry weight, while in gills (11.3, 16.3, 

20.41 and 23.61) µg/gm of dry weight, 

and the muscles recorded (5.20, ND, 

9.56 and 14.34) µg/gm dry weight, 
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respectively. The results showed 

significant differences at the level of 

probability (P <0.05) between the 

spring and the rest of the seasons. 

 

 
  
Figure 5. Concentration of Copper 

(µg/gm) dry weight in the muscles, liver, 

and gills, during four seasons  
  
Concentrations of cadmium were 

volatile as shown in Figure (6). In the 

liver were (6.5, 7.2, 7.39 and 12.69) 

μg/gm dry weight, and in gills (9.34, 

10.22, 8.82 and 8.51) μg/gm dry 

weight, and in the muscles (1.16, 2.32, 

2.89 and 1.52) μg/gm dry weight, 

respectively, and a significant 

difference found at the level of 

probability (P <0.05) between autumn, 

winter, spring and summer and at the 

same level of probability significant 

difference found between the muscles 

on one hand, and liver on the other. 
 

 
Figure 6. Concentration of Cadmium 

(µg/gm) dry weight in the Muscles, Liver, 

and gill tissues, during four seasons. 

  

Discussion 
 
Measuring the concentrations of metals 

in the fish play an important role in the 

life system, because it is necessary for 

humans who feed on these fish, some 

of which may be toxic and may cause a 

serious problem to the human health 

[1]. Results of the present study show 

that there is variance in the 

concentration of heavy metals in the 

liver, gills and muscles. The levels of 

accumulation in different fish 

organ/tissue vary according to their 

“physiological role”. There are other 

factors that can affect the level of 

accumulation, such as regulator ability, 

behaviour and feeding habits 

differences [7], what is important here 

is their concentration in the muscles 

because this part is good to eat. When 

the present results compared with 

previous works, the measured 

concentrations found to be much less 

than these recorded by [3], where they 

recorded the concentration of cadmium, 

cobalt and copper in the muscles (4.57, 

18.22 and 13.05) µg/gm, respectively. 

Mohamed accordingly the results of the 

present study are within internationally 

permissible limits compared to the 

limits recommended by FAO/WHO 

(2004) [15]. This attributed to the high 

levels of salinity in the marine area, 

which helps to adsorb heavy metals on 

the suspended minutes in the water and 

thus deposition to the bottom, In 

addition, the fish under study fed on 

jellyfish, which lives in the water's 

surface where low concentrations of 

heavy metals occur.  

 

In relation to the distribution of metals 

in the studied tissues, results showed 

that the accumulation of metals was 
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mainly in both liver and gill, and this 

may be because of the fabric nature of 

liver and its physiological composition, 

besides its location in the circulatory 

system, and enzymes that can combine 

with heavy metals and remove them 

outside the body [16]. This is consistent 

with the Mediha et al. (2007) [17], 

where they found that the highest 

concentration of iron, copper and nickel 

in the liver and the lowest 

concentration found in the muscles of 

Cyprinidae species. With gills, the high 

concentration of heavy metals recorded 

in them because of the association of 

metals with the mucus layer forming 

“complexities difficult to remove from 

the gill lamellae when preparing the 

samples for analysis [6].The adsorption 

of metals onto the gills surface, as the 

first target for pollutants in water, could 

also be an important influence in the 

total metal levels of the gill [18] The 

nature of the tissue cells, and the site of 

ion exchange in the tissues of the gill 

and existing enzymes, which can hold 

the metals. The concentration of metals 

in gill also differs by varying the 

concentration of metals in the water. 

Most fish can concentrate heavy metals 

in their bodies through their diet or 

through gills [19]. Target organs, such 

as liver and gills, are metabolically 

active tissues and accumulate heavy 

metals in higher levels, as shown in 

many species of fish in different areas: 

like in M. cephalus in the 

Mediterranean Sea [20], Cyprinus 

carpio and Tinca tinca from Lake 

Beysehir Turkey [21],and this is also 

consistent with the study of [22] and 

[23], where they showed that the 

concentration of the metals recorded 

heavily in the liver and gills and lower 

in the muscle for different fish. 

 

From the result of the present study we 

can observe that it is very difficult to 

compare the concentrations of heavy 

metals even between two tissues of the 

same fish, and this is because of 

differences in the tissue and [5] [6]. 

 

Present result also shows that the 

highest concentrations of the metals 

was in the liver and the lowest 

concentration found in the muscle 

tissue except the metals Cadmium, and 

Cobalt have the highest concentration 

in gills and this because of feeding 

habits [25], environmental needs and 

metabolism [26], age, size and length 

of fish [27]. 

 

As far as the relation between the 

seasons and heavy metals accumulation 

in fish tissues, results show that the 

highest values of metals recorded 

during spring and egg laying season, 

this is consistent with the findings of 

[14]. In this period, the proportion of 

fats in the bodies to proteins and 

carbohydrates increase, and heavy 

metals usually concentrated in fat [28]. 

Ansari  

  

  

Conclusions 
 

This survey permitted assessing the 

degree of temporal and spatial 

contamination by heavy                           

metals (Co, Fe, Ni, Mn, Cu, Cd) in Al-

Zubaidi fish (Pampus argenteus) that 

collected from the Iraqi Marian water, 

and from the results we can conclude 

the following. 

 

1.    Al-Zbede fish accumulate trace 

metals specifically in liver and 

gills;while muscle contains the lowest 

concentration of trace metals compared 
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to that recorded in the liver and gills. 

 

2.    The fish tissues are not 

contaminated that the accumulated 

metals were in the tissues within 

international limits and it shows none 

danger for human consumption. 

Although the concentration of the 

metals in both gills and liver is within 

the permissible limits, it may be 

harmful to health. 

 

3.    The tendency of the metals to 

accumulate significantly in both the 

gills and the liver shows that the source 

of those metals is artificial, and it has 

entered the water and diluted by water 

but concentrated in the tissues of the 

fish being inclined to accumulate inside 

it. 

 

4.    The accumulation of the metals in 

the fish tissues can reflect the amount 

of pollution in the aquatic environment 

and the diversity of its sources and 

therefore its use as vital evidence of 

pollution in environmental monitoring 

programs. 

 

5.    The observation of the 

accumulation of metals in different 

parts of the fish shows those metals in a 

free and ready image in the water that 

the fish take directly. 

  

Recommendation 
 

1.It recommended intensifying research 

on aquatic organisms, especially fish of 

all kinds and genotypes, to determine 

the extent of their contamination with 

various heavy metals to prevent their 

access to the food chain. 

 

2. Conduct further studies on the 

different age stages of this species of 

fish. 

 

3. Follow-up of environmental studies 

in the region and on the coasts area 

with the study of pollutants at the 

highest tide to determine the amount of 

pollutants that water brings with them. 

  

References  
 
[1] Al-Najare, G.A., Hantoush, A.A., Al-

Anber, L.J.M. and Al-Saad, H.T. (2012). 

Bioaccumulation of heavy metals in 

Acanthopagrus latus collected from Al-

Razazah Lake, middle of Iraq. Iraqi 

Journal of Aquaculture, 9(1): In press. 

 

[2] Metwally, M.A. and Fouad, I.M. 2008. 

Biochemical changes induced by heavy 

metal pollution in marine fishes at Khomse 

Coast, Libya. Global Veterinaria, 2(6): 

308-311. 

 

[3] Irwandi, J. andFarida, O. (2009). 

Mineral and heavy metal contents of 

marine finfish in Langkawi Island, 

Malaysia, Int. Food Research Jour., 16: 

105-112. 

 

[4] Tulonen, T., Pihlstrom, M., Arvola, L. 

and Rask, M. (2006). Concentrations of 

heavy metals in food web components of 

small, boreal lakes. Boreal Environ. Res., 

11: 185-194. 

 

[5] Chouba, L., Kraiem, M., Njimi, W., 

Tissaoui, C., Thompson, J. and Flower, R. 

(2007). Seasonal variation of heavy metals 

(Cd, Pb and Hg) in sediments and mullet, 

Mugil cephalus (Mugilidae) From the 

Ghar El-Melh lagoon (Tunisia). 

Transitional Water Bulletin, 4: 45-52. 

 

[6] Khalil, M. and Faragallah, H. (2008). 

Thedistribution of some leachable and 

total heavymetals in core sediments of 

Manzala lagoon,Egypt. Egypt. J. Aquat. 

Res., 34(1): 1-11.34. 

 



   43 
 

[7] Mormede, S. and Davies, I. (2001). 

Heavy metalsconcentrations in commercial 

deep-sea fish fromthe Rockall Trough. 

Cont. Shelf Res., 12(8-10): 

 

[8] Kilgour, B. (1991). Cadmium uptake 

from cadmium-spiked sediments by four 

fresh water invertebrates. Bull. Environ. 

Contam. Toxicol., 47:70-75. 

 

[9] Sabine, M. and Wendy, G. (2009). 

Human health effects of heavy metals. 

Envir. Sci. and Tech. Briefs for Citizens 

6p. 

 

[10] Birutė, S., Paulius, M. and Alvidas, 

U. (2009). Distribution of heavy metals in 

muscles of fish: Concentrations and 

change tendencies. Env. Res. Eng. and 

Mana., 48(2): 35-41. 

 

[11] Blasco, J., Rubio, J.A., Forja, J., 

Gomez-parra, A. and Establier, R. (1998). 

Heavy metals in somefishes of the 

mugilidae family from salt-ponds of Cadiz 

Bay, Spain. Ecotoxicol. Environ. Restor., 

1(2): 71-77. 

 

[12] ROPME (1982). Manual of 

Oceanographic Observation and Pollution 

Analyses Methods ROPME/ P.O Box 

16388. Blzusafa, Kuwait. 

 

[13] Al-Rawi, K.M. and Khalaf Allah, 

A.M. (2000). Agriculture experiments 

design and analysis. 2. Mosul: Mosul 

University Press. 

 

[14] Mohamed, B., Abdel, A. and Nadia, 

D. (2009).Seasonal variations of heavy 

metals concentrations in Mullet, Mugil 

cephalus and Liza ramada (Mugilidae) 

from Lake Manzala, Egypt.Journal of 

Applied Sciences Research, 5(7): 845-852. 

 

[15] FAO/WHO. (2004). List of maximum 

levels recommended for contaminants by 

the Joint FAO/WHO Codex Alimentarius 

Commission. 

 

[16] Rashed, M.N. (2001). Monitoring of 

environmental heavy metals in fish from 

Nasser Lake. Environ. Int.,27: 27-33. 

 

[17] Mediha, C., Temir, A.D., Mustafa, U., 

Gökhan, B., Özgür, E., Naime, A. and 

Onur K. (2007). Preliminary assessment of 

heavy metals in water and some 

Cyprinidae species from the Porsuk River, 

Turkey. Journal of Applied Biological 

Sciences, 1(3): 91-95. 

 

[18] Hemens, J. and Connell, A.D. (1975). 

Richards Bay: Southern bay conservation 

area. CSIR/NIWR Progress Report No. 29 

CSIR, Durban, South Africa. 

 

[19] Evans, D.H. (1987). The Fish Gill: 

Site of action and Model for toxic effects 

of environmental pollutants. 

Environmental Health Perspective, (71): 

47-58. 

 

[20] Ali, M. and Abdel-Satar, A. (2005). 

Studies of some heavy metals in water, 

sediment, fish and fish diets in some fish 

farms in El-Fayoum Province. Egypt. J. 

Aquat. Res., 31(2): 261-273. 

 

[21] Ansari, T., Marr, I. and Tariq, N. 

(2004). Heavy metals in marine pollution 

perspective, A mini review. Journal of 

Applied Science, 4(1): 1-20. 

 

[22] Henry, F., Amara, R., Courcot, L., 

Lacouture, D. and Bertho, M.L. (2004). 

Heavy metals in four fish species from the 

French coast of the Eastern English 

Channel and Southern Bight of the North 

Sea. Environment International, 30: 675-

683. 

 

[23] Sobolev, K.D. (2005). Toxicological 

peculiarities of accumulation of heavy 

metal ions in natural and artificial fish 

food under conditions of electric power 

stations’ warm wastewaters. Sbornik 

trudov Federal’nogo gosudarst 

vennogonauchno-issledovatel’skogo 

institute ozernogo i rechnogo rybnogo 



   44 
 

hozyaistva (Collection of Papers of Federa 

l State Scientific institute GOSNIORkh, 

333: 362-373. 

 

[24] Al-Najare, G.A. Hantoush, A.A. and 

Al-Saad, H.T. (2013). Concentration of 

metals in the fish Nemipterus japonicus 

from the Iraqi marine estimation. J. of 

King Abdulaziz University, Marin 

Sciences, 24(2): In press. 

 

[25] Romeoa, M., Siaub, Y., Sidoumou, Z. 

and Gnassia-Barelli, M. (1999). Heavy 

metal distribution in different fish species 

from the Mauritania coast. Science of the 

total Environment, (232):169-175. 

 

[26] Canlı, M. and Furness, R.W. (1993). 

Toxicity of heavy metals dissolved in 

seawater and influences of sex and size on 

metal accumulation and tissue distribution 

in the Norway lobster Nephrops 

norvegicus. Marine Environmental 

Research, (14): 819-828. 

 

[27] Linde, A.R., Sanchez-Galan, S., 

Izquierdo, J.I., Arribas, P., Maranon, E., 

Garcya-Vazquez, E. (1988). Brown trout 

as biomonitor of heavy metal pollution: 

effect of age on the reliability of the 

assessment. Ecotoxicology and 

Environmental Safety, (40): 120-125. 

 

[28] Páez-Osuna, P., Frias-Espericueta, 

M.G. and Osuna-López, J.I. (1995). Trace 

metal concentrations in relation to season 

and gonadal maturation in the oyster 

Crassostrea iridescens. Mar. Environ. Res, 

40(1): 19-31. 

 

[29] Karadede, H., Oymak, S.A. and Ünlü, 

E. (2004). Heavy metals in mullet, Liza 

abu, and catfish, Silurus triostegus, from 

the öAtaturk Dam Lake (Euphrates), 

Turkey. Environment International, 30: 

 

[30] Hamza-Chaffai, A., Romeo, M. and 

El-Abed, A. (1996). Heavy metals in 

different fishes from the Middle Eastern 

coast of Tunisia. Bull. Environ. Contam. 

Toxicol., 56: 766-773. 

 

[31] Al-Najare, G. A. (2015). Seasonal 

variations of some heavy metal’s 

concentrations in some organs of Otolithes 

ruber collected from Iraqi marine waters. 

A scientific and refereed Journal Issued by 

University of Thi-Qar, In press. 

 

[32] Rauf, V.G., Vladimir, N.B., Rumiya, 

R.G. and Paul, B. (2001). A critical 

review: protection from pollution by heavy 

metals-phytoremediation of industrial 

wastewater. 

  

 

 

 

 

 

 

 

 

 

 

 



   45 
 

 ( Pampus argenteusتأثير التغيرات الفصلية على تركيز المعادن الثقيلة في أسماك الزبيدي )

 التي تم جمعها من السواحل البحرية العراقية

 

 و   حامد طالب السعد*   جعفر  و   غسان النجار    و  عباس عادل حنتوشرغد 

 كلية علوم البحار*علوم البحار        مركز 

 العراق -البصرةجامعة 

 

 الملخص

( في ثلاثة انسجةة )كدج غ صلاصجعغ ت(جلان( سج   سجع Cd, Cu, CO, Fe, Mn, Niالعناصر الثقيلة )بعض رست تراكيز د

غ قيست تركيز العناصر بواسجةة  اجام سةيجالا الاست جا  2015الى اذار  2014اسماك الزبي ي للفترة س  كانون الاول 

النتجااج  ان اتجالى القيجاع لتراكيجز العناصجر  غ اظاجرن  Flame Atomic Absorption Spectrophotometerالجرري 

( سجاككروصعغصع تلجى بجنفل الترتيجي فجاي 12.69غ 30.22غ 11.99غ 98.9غ 10.99غ 88.13الم روسة في الكد  اذ بلغجت )

( 1.16غ 0غ 2.87غ 55.8غ 6.01غ 55.32الكجججاد   فجججي نجججي  كانجججت اقججج  القجججيع للعناصجججر فجججي الع(جججلان الدي(جججا   جججي )

وب جورة تاسجة كجان تركيجز العناصجر فجي الكدج  ةجلال فتجرة ال راسجة اتلجى سنجة فجي الع(جلان .سجماك ساككروصعغصع في الا

 والغلاصع وان ترتيي الف ول في تركيز العناصر الثقيلة في الع(لان كان كالتالي صيف<  ربيع< ةركف< شتا .

 

 يةالسوان  الدحركة العراق ,المعادن الثقيلة ,اسماك الزبي ي الكلمات المفتاحية: 

 


