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Camel meat and edible offal are among 
the emerging sources of animal-derived protein, 
particularly in the Middle East, and China. The camel 
meat industry is increasing worldwide and represents 
about 0.7% of the total world meat production 
(Darwish et al, 2010; El-Ghareeb et al, 2019; Tang et al, 
2020). Camel meat is gaining its popularity because 
of its high content of amino acids, polyunsaturated 
fatty acids, minerals and vitamins (Kadim et al, 
2008; Tegegne et al, 2019). Edible offal (such as neck 
muscles, masseter muscle, liver, and kidney) is a 
popular food in the Middle East due to its specific 
aroma and flavour, low cost compared to meat, and 
high nutritive value (Tang et al, 2020). Therefore, 
ensuring the safety and wholesomeness of such meat 
sources is of high significance for the food safety and 
public health sectors.

Mold contamination of the camel meat and 
edible offal reflects the sanitary status and the 
hygienic measures adopted during slaughtering, 
dressing, evisceration, transportation, and chilling or 
freezing of camel carcasses. Mold spores are widely 
spread in the environment including animal excreta, 
air, water, and soil. Operators’ hands, equipment, 
and utensils are also among the potential sources for 
mold contamination of the meat and meat products. 
The occurrence of fluctuation chilling and freezing 
temperatures is one factor that favours mold growth. 
Occurrence of mold contamination of a certain food 
matrix, particularly of the aflatoxigenic strains, affects 
both the quality and safety of such food (Aberle et al, 
2001; Darwish et al, 2016). There is limited information 
about the mycological status of camel meat and offal 
in the Middle East, and particularly in Saudi Arabia. 
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ABSTRACT
Camel meat and edible offal are among the emerging sources of animal-derived protein worldwide, particularly 

in Saudi Arabia. The objectives of the present study were first to investigate the mold contamination (count and 
identification) of the camel meat (round muscle), and edible offal (liver, kidney, neck muscles, and masseter muscles). 
Second, to estimate the total aflatoxins levels (AFTs) by the use of VICAM AflaTest. Third, to calculate the dietary 
intakes and potential health risks of the total AFTs among the Saudi population. The public health significance of the 
isolated mold genera and AFTs was additionally discussed. Mycological examination of the examined samples revealed 
mold contamination of the examined samples at 30% (muscle), 40% (liver), 30% (kidney), 70% (neck muscles), and 
70% (masseter muscles). Identification of the isolated molds revealed detection of Aspergillus spp., Penicillium spp., 
Alternaria spp., Cladosporium spp., Mucor spp. and Fusarium spp. at variable rates. In addition, 25%, 25%, 45%, and 
25% of the examined camel liver, kidney, neck muscles, and masseter muscles, respectively were found contaminated 
with AFTs. The liver had significantly the highest average residual contents of AFTs (5.80±0.48 µg/kg). Calculation of 
the daily intake and margin of exposure of AFTs due to consumption of camel’s edible offal revealed a high potential 
cancer risk. Therefore, it is highly recommended to reduce the daily intake of the camel’s edible offal among Saudi 
consumers. To the best of our knowledge, this is the first report to investigate the mold contamination and aflatoxin 
content in the camel edible offal.
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