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Abstract: 
 Heavy metal contamination in coffee presents notable food safety and public health concerns. This 

study quantified concentrations of arsenic (As), cadmium (Cd), copper (Cu), cobalt (Co), chromium 

(Cr), lead (Pb), nickel (Ni), manganese (Mn), and zinc (Zn) in coffee samples from Ethiopia, Papua 

New Guinea, South America, and Yemen across light, medium, and dark roast levels. Significant 

variations were observed by geographical origin and roasting degree. Manganese was the most 

prevalent element, with maximum levels in dark-roasted South American coffee (30.312 µg/kg), 

followed by Papua New Guinea (23.714 µg/kg) and Ethiopia (14.170 µg/kg). Copper was consistently 

elevated, peaking at 11.817 µg/kg in South American light roasts, while zinc reached 4.252 µg/kg in 

Ethiopian samples. Toxic metals were also detected, including cadmium (0.177 µg/kg in Ethiopian light 

roasts) and lead (3.829 µg/kg in Ethiopian dark roasts), indicating potential long-term health risks. Risk 

assessment revealed Hazard Index (HI) values below 1 for daily consumption of one to two cups, 

suggesting no immediate concern. However, Pb and Cd represented the greatest relative risks, with 

consumption above three cups per day potentially increasing health hazards. These results highlight the 

importance of continued monitoring and adoption of sustainable practices to mitigate heavy metal 

contamination. 
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