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This study seeks to find solutions to some of the Sustainable Development Goals, such as number 2: Zero 

hunger or 3: Good health and well-being, through sustainable agriculture and pollution control in urban areas. For 

this purpose, several lettuce plants were placed in different locations in the urban center and in the peri-urban area of 

Copenhagen (Denmark), with the objective of assessing whether the concentrations of trace elements in the leaves: 

a) corresponded to local levels of atmospheric pollution and b) did not exceed the maximum levels for human 

consumption in leaf vegetables. 

 

A total of six exposure points (including a climatic chamber to establish reference levels) were selected. At 

each location, a box with a hydroponic system was set up, with 6 pots and a lettuce seedling planted in each of them 

with peat as substrate. After an exposure period of 1.5 months, the containers were collected and taken to the 

laboratory. Each sample was divided into two halves, one of them being washed with distilled water. They were 

subsequently dried, ground and digested by a total and a bioaccessible extraction. Finally, the concentrations in the 

solutions were analyzed for 24 trace elements using an ICP-MS. 

 

Lettuces grown in more polluted environments (city center and near roads with traffic) had higher 

concentrations of elements of anthropogenic origin. Thus, it is concluded that lettuces could be used for 

biomonitoring the levels of suspended particles in the environment and the load of inorganic pollutants attached to 

them. The bioaccesible contents of trace elements was significantly lower than the total concentrations. This 

highlights the importance of taking this parameter into account in human health risk assessments in order not to 

overestimate the risk. It was also determined that there are differences in the percentage of bioaccessibility between 

elements, depending on whether they are associated with plant tissue or airborne particles deposited in leafs. A large 

reduction in the content of elements was found after washing the leaves, which shows that such a simple measure 

when preparing vegetables for consumption can greatly reduce health risks. Cd and Pb concentrations did not exceed 

legal values for leaf vegetables in any sample. A simplified risk analysis showed that consumption of lettuce grown 

on a clean substrate in this urban area was within safe limits, although it would be necessary to check whether this is 

also the case in cities with worse air quality indices. 
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