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Metals like zinc (Zn), copper (Cu), and iron 
(Fe) are essential elements for maintaining proper 
bodily processes and blood synthesis. Metals like 
lead (Pb), cadmium (Cd), and arsenic (As) detected 
in contaminated food from both animal and plant 
sources are considered as toxic. Consequently, for 
both food safety and human health, monitoring the 
concentrations of these elements in human food is 
critical (Bortey-Sam et al, 2015; Hassan et al, 2020). 

Heavy metal contamination in the environment 
has primarily been caused by natural geology or 
anthropogenic industrial sources, such as cadmium 
(Cd) and lead (Pb) (Van der Voet et al, 2011). Heavy 
metal pollution is regarded as one of the most serious 
issues since these metals cannot be degraded and so 
remain in the environment indefinitely (Baykov et 
al, 1996). Heavy metals are considered a dangerous 
environmental pollutant due to their ability to enter 
the food chain as well as their cumulative effect as 
residues (Asli et al, 2020). Although human exposure 
to these elements during meat consumption rarely 
leads to severe poisoning, their accumulation in the 

body may have negative effects on health (Chen et 
al, 2013).

Many investigators found the heavy metals in 
muscle, edible offal (liver and kidney) and serum 
of camel carcasses (Eltahir et al, 2010; Badis et al, 
2014; Khalafalla et al, 2015; Meligy et al, 2019; and 
El-Ghareeb et al, 2019). Determining heavy metal 
residues in meat and edible offal is a very important 
issue to protect consumers in Saudi Arabia, as well as 
measuring these residues in camel hair to investigate 
the extent of environmental pollution.

The current research was aimad to determine 
the levels of toxic metals (Pb and Cd) as well as the 
necessary elements (Zn, Cu, and Fe) in camel meat, 
serum, hairs and offals. The metals-dietary intake and 
health risk assessment were also determined from 
public health point of view.

Materials and Methods
Collection of Samples

A total of 225 tissue samples (muscles, liver, 
and kidney), serum, and hair samples (n = 75) were 
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ABSTRACT
The study was carried out to determine the residual levels of heavy metals (zinc, iron, copper, lead, and 

cadmium) in tissues (meat, liver and kidney), serum and hair of 3 camel breeds (Magaheem, Maghateer and Wadha) 
collected from Al-Omran slaughterhouse, eastern province, Saudi Arabia by using Atomic Absorption Spectrometer. 
Camel breed influenced Zinc (Zn) accumulation and distribution in organs, muscle, and arranged in descending 
manner as follows: hair> liver> muscle > kidney> serum. The iron content in all male camel samples was considerably 
greater than in female camel. Furthermore, significant strong positive correlation between muscle and serum iron 
was established. All examined samples contained copper (Cu), the highest value was 17.78 ± 0.85 mg kg–1 detected in 
liver samples of Maghateer breed. The descending manner of Cu as follows: liver > muscle > hair > kidney > serum. 
In addition, the female liver contained significantly higher Cu than the male liver. Lead (Pb) residue was detected 
in all examined samples among different breeds except muscle samples of Maghateer and Magaheem breeds. The 
cadmium (Cd) values ranged from 0.0001 mg kg–1 in the muscle of the Maghateer breed to 4.5113 mg kg–1 in the 
hair of the Wadham breed. The meat and offal of all examined breeds contained lower Pb and Cd levels than the 
maximum permissible limit. The estimated daily intake (EDI) due to consumption of camel meat below the tolerable 
daily intake (TDI). In addition, the hazard ratio (HR) and hazard indices (HIs) values were far below one for adults.

Key words: Camel, heavy metals, metal toxicity, risk assessment, tissues




