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Abstract

Collard greens (Brassica oleracea var. acephala), a biennial herbaceous plant from the Brassicaceae family, were 
selected for this study due to their widespread consumption in the Herzegovina region. Recent research has 
demonstrated their high antioxidant capacity, prompting an investigation into the potential adverse effects of 
heavy metal intake through collard greens consumption. Hence, the overall aim of our research was to determine 
heavy metal concentrations in a few locations in Bosnia and Herzegovina and determine whether there is a 
potential impact on human health. 

The primary objective of this study was to determine the concentrations of heavy metals - lead (Pb), cadmium 
(Cd), copper (Cu), and arsenic (As) in collard greens leaves cultivated in six locations in Herzegovina region: 
Zitomislici, Opine, Blagaj, Jasenica, Rodoc, and Vrapcici. Determination of trace elements - lead, cadmium, and 
arsenic in fruit and vegetables was done by ICP-MS (BAS EN 15763:2011), following microwave digestion (BAS EN 
13805:2015). Additionally, the estimated daily intake (EDI) of these metals was calculated based on their measured 
concentrations to assess their potential impact on human health. Furthermore, a hazard quotient index (HQI) 
was employed to evaluate non-carcinogenic health risks for both adults and children, providing insights into the 
potential threats posed by these metals.

The findings indicate that Cu and Cd pose the greatest health risks to both adults and children. Children are at a 
higher risk due to increased intake relative to body weight. Among the studied locations, Vrapčići and Jasenica 
exhibited the highest Cu and Cd concentrations, with particularly concerning HQ values in children (156.03% and 
90.06%, respectively). Although arsenic and lead did not reach critical levels, continuous exposure may still pose 
long-term health risks for both adults and children.

Given the presence of heavy metals such as Pb, Cd, Cu, and As in soil and their translocation into plants, this study 
provides valuable insights into the potential impact of these contaminants on human health. 
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