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Abstract: Fish consumption ensure health benefits, nevertheless the existence of heavy metal pollution in 

seafood still deputize public health concerns. These study aims to evaluate the concentration levels of cadmium 

and chrome in muscle tissue of European Hake (Merluccius merluccius) with different size. Fish samples were 

collected and purchased regularly from the central fresh fish market of Tirana whereas a total of 44 samples of 

muscle tissue were evaluate by using atomic absorption spectrophotometer (AAS). The results of the 

investigation showed that, cadmium concentration levels (p=0.001) varied significantly between fish sample 

size of European Hake. According to the results concentration levels of cadmium made an exception (0.04 

mg/kg ww), over passing (large fish size) the maximum permitted level for human consumption set by EC 

legislation. Based to the results of the investigation it will be of great interest the further evaluation and 

monitoring of European hake specie with the aim to protect Albanians consumers’ health by cadmium 

contamination.  
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Introduction 

 

Fish are an excellent food source to consumers they are rich on proteins, polyunsaturated fatty acids, vitamins 

and minerals (Copat et al., 2010: Storelli, 2008). At the same time fish represent an important source in Iodine, 

vitamins B complex or D, phosphorus, calcium and trace minerals that are beneficial for health and growth. 

Therefore many doctors recommend the consummation of the fish at least twice in a week. Fish consumption is 

considered one of the key components of a cardioprotective diet (Mozaffarian et al., 2011). In 2008, the world 

production of fish reached 140 million tons (115 for human consumption), for an average per capita 

consumption of 17 kg/person/year (Hosomi et al., 2012). 

 

Metal contaminants are naturally present in the environment but can be increased through industrial activity and 

pollution (Erasmus et al., 2004). During the last decade development of high technology has brought not only 

benefits but also negative impact on natural aquatic environment. Organisms at the top of food chain are the 

most exposed ones to environment pollution such as heavy metals, pesticides and also micro plastics. Fish 

especially benthic species tend to accumulate these chemical substances in their tissues. Heavy metals such as 

cadmium, mercury, lead, and arsenic pose a number of hazards to humans, these metals are also potent 

carcinogenic and mutagenic (IARC, 2009). Although heavy metals have no biological function in humans, but 
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they can be very harmful to due to bio-accumulative and biomagnification potentials. Based on the capacity of 

such substances to accumulate in tissues of fish represents a serious threat to humans whereas these values are 

above the standards. Both essential and harmful minerals and metals present in the environment can be absorbed 

into living organisms from the surrounding water, sediment and diet (Munoz et al., 2001). One of the most 

dangerous ones is cadmium; it easily ingested and has the ability to bio accumulate. Cadmium concentrations 

are revealed to be higher in benthic fish species which lives into close contact with the sediment.  

 

Albanian possesses 450 km costal area in diverse sea systems reach with a large variety of wild fish species that 

are consumed locally. European hake is a benthic important local species but not only while this specie has 

excellent and tasteful white meat. European hake is one of the most consumed fish species in Albania. Many 

studies have been conducted in the recent years in Albania to determine the quantity of heavy metals existence 

in fish by local authors (Ozuni et al., 2021, Ozuni et al., 2010). Nevertheless, there was no research to evaluate 

the presence of cadmium (Cd) and chrome (Cr) in European Hake. Based on the importance of the specie in 

human consumption the purpose of the study was to monitor and evaluate the concentration level of cadmium 

(Cd) and chrome (Cr) in muscle tissue of European hake, and then compare the results with the EC legislation 

limits for human consumption. 

 

 

Method 

 

The fish species named European hake (Merluccius merluccius) was collected and purchased during summer 

2020. Fish samples of red mullet originated from Adriatic Sea, were purchased directly from the fisherman of 

Durres. The study included 44 samples of muscle tissue (small fish size, mean weight - 60 gr, and large fish 

sized, mean weight 140 gr). The fish samples were first, identified, weighed, catalogued and conserved at - 18
◦
C 

and then they were sent for further investigation to the Laboratory of Toxicology, Institute of Veterinary and 

Food Safety, Tirana. A total of 44 samples of muscle tissue of were evaluated for the concentration level of 

cadmium (Cd), and chrome (Cr) by using an Atomic Absorption Spectrophotometer (AAS). Fish tissue was 

homogenized in a blender; and then they were dried at 100 ºC. One g of sample was weighed and then treated 

with 10 ml of HNO3 and 5 ml of concentrated H2SO4 and let in overnight. The next day they were dried at 150º 

C for at least, 30 minutes and 50 ml of it were put into a normal flask, and filled with tap water. The heavy 

metals were measured by ICP-OES, Optima 2100 Dv produced by Perkin Elmer.  

 

 

Statistical Evaluation  

 

The statistical evaluation of the data was evaluated by using SPSS (Statistical Package for Social Sciences) 25.0. 

The level of significance was set as (p≤ 5%). The comparison values between groups were performed by using 

student test. The statistical data on the below table comprised average, standard deviation, standard error, p 

value and interval of confidence. 

 

 

Results and Discussion 
 

The maximum levels for cadmium (Cd) and chrome (Cr) in fishery products is manifested in The European 

legislation (EC 2006; 2008). The concentration level and (SD) of cadmium and chrome (mg/kg wet weight) in 

muscle tissue of European hake samples are given in the below tables (Tab. 1). The results of the study show 

that cadmium and chrome are present at different concentration levels in all sample tissues of European hake 

according to weight (Tab.1). According to the results the concentration level (mg/kg ww) of cadmium (Cd) in 

sample muscle tissue of small fish size of European hake resulted within the maximum permitted level for 

human consumption (EC, 2006 & 2008), set by EC legislation. 

 

Table 1. Average mean values of cadmium and chrome in muscle tissue of European hake  

(mg/kg wet weight) 

Heavy metals N Mean SD T df  p value 

Cd small 22 .0052 .00737 -3.838 42.000 .001 

large 22 .0432 .04585       

Cr small 22 .0340 .01736 -.716 42.000 .478 

large 22 .0585 .15977       
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Cd is a nonessential element and is considered one of the most toxic elements to humans, fishes, and 

environment, due to its capability of producing a chronic toxic effect even at a low concentration level 

(Rajeshkumar et al., 2018). The average mean concentration and (SD) of cadmium (mg/kg ww) in small fish 

size of European hake was 0.0052 ±0.0073 and 0.0432 ± 0.0458 in large fish size. The average mean 

concentration and (SD) value of chrome (mg/kg ww) was 0.0340± 0.0173 in small fish size and 0.0585 ± 0.1597 

in large fish size. Referring to the results (Tab.1) the average mean value concentration of cadmium and chrome 

(mg/kg ww) detected in muscle samples tissue of European hake resulted lower in small fish size compare to 

large fish size. This research display that Cd has modest tendency to accumulate in European hake muscles. 

Several studies have demonstrated that Cd preferentially accumulates in active metabolic organs, such as kidney 

and liver (Vieira et al., 2011). 

 

The results of the study also indicate that cadmium concentration level (p=0.001) showed significant statistical 

difference between small and large fish size samples. Similar results on cadmium concentration levels in 

European hake reported Storelli, 2008 (0.04 mg/kg ww), while Perugini et al., 2014 reported higher levels of 

cadmium concentration in muscle tissue of fish (0.06 mg/kg ww). In a similar study conducted by Omeldo et al., 

2013, Perugini et al., 2009, Storelli et al., 2005, Gaspic et al., 2002, cadmium was not detected by the apparatus 

(ND).  

 

Generally other studies sustain that benthic fish species which lives into near contact with the sediment 

accumulate higher quantities of heavy metals than other fish species (Storelli, 2008, Gaspic et al., 2002). Also, 

other factors that influence metal uptake are, age, sex, size, feeding behavior and living environment (Zhao et 

al., 2012, Mustafa et al., 2003, Storelli et al., 2000). The results obtained from the study revealed that the 

concentration level of cadmium in European hake sample tissue resulted within the permissible levels for human 

consumption set by EC regulation (Cd - 0.050 mg/kg wet weight, EC, 2006 & 2008). In the case of chromium, 

the maximum levels for human consumption has not been yet determined in fish. 
 

 

Conclusion  
 

Environmental pollution from heavy metals constitute worldwide problem, due to their tendency to accumulate 

above threshold concentrations. The result obtained in this study revealed that muscle tissue of European hake is 

contaminated with cadmium and chrome. Nevertheless, the concentration levels of cadmium resulted to be 

within the permissible levels for human consumption set by EC legislation. Anyway, annual monitoring 

programs to determine the concentartion of heavy metals in water and fish are nessessesary to garantie food 

safety. 
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