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Abstract
Background and Objective: Coffee may be contaminated
with toxic metals during production and distribution. This
study aimed to determine lead (Pb), cadmium (Cd), and arsenic
(As) concentrations in instant coffee powder marketed in
Isfahan, Iran, and assess the potential health risks associated
with consumption.
Materials and Methods: In this descriptive-analytical study,
50 instant coffee powder samples were randomly collected
from five stores in Isfahan. Metal concentrations were
measured using atomic absorption spectrophotometry (AAS).
Data normality was assessed using the Shapiro—-Wilk test.
Health risks were evaluated using estimated daily intake (EDI),
target hazard quotient (THQ), hazard index (HI), and
incremental lifetime cancer risk (ILCR). The baseline scenario
assumed a daily consumption of 15 g of coffee and a body
weight of 70 kg. Sensitivity analysis considered consumption
rates of 15, 30, and 45 g/day and mean, 95th-percentile, and
maximum measured concentrations.
Results: Mean Pb, Cd, and As concentrations were 0.03988,
0.02432, and 0.04060 mg/kg, respectively. THQ and HI values
were below 1, with arsenic contributing most to the estimated
non-carcinogenic risk. Arsenic and cadmium contributed more
substantially to the estimated carcinogenic risk.
Conclusion: The findings indicate potential exposure to the
investigated metals through the analyzed coffee samples.
However, risk estimates depend on consumption assumptions
and toxicological parameters. Because metal transfer from
coffee powder to the prepared beverage was not directly
measured, definitive conclusions about consumption safety
cannot Dbe drawn. Continued monitoring of metal
contamination in coffee is recommended.
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