
www.postersession.com 

www.postersession.com 

Subject and goals of research 

Methods Discussion and Conclusion 

DETERMINATION OF POTENTIALLY TOXIC ELEMENTS IN COMMON 

WILD PLANTS USED IN FOLK MEDICINE  
  

Jovana Žunić1, Dijana Mihajlović1, Biljana Kelečević1, Zlatan Kovačević1 
1 University of Banja Luka, Faculty of Agriculture, Bоsnia and Herzegovina 
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Discussion of the results in relation to the results of other research and the main conclusion based on 

the results of our own research. 
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Medicinal and aromatic plants are of  particular interest for human 

health, 80% of  the population of  developing countries still use 

traditional medicines in plant drug forms. Although the benefits derived 

from traditional medicines are well established, there are also reported 

cases of  poisoning and toxicity manifestations associated with their 

use. Soil-to-plant transfer and air-to-foliar absorption/ diffusion or 

precipitation of  substance are key processes of  plant contamination by 

heavy metals and human exposure is through the food chain and herbal 

medication. Heavy metals are substantial environmental pollution 

because they can remain there in relatively long, are involved in the 

food chain and are subject to retention.  

 

 

 

Air-dried samples were acid digested with HNO3 

supplemented with 30% H2O2 and 70% HClO4. The 

extracts obtained after acid digestion of  the plant 

material were analized for Cd, Cu, Ni, Pb and Zn by 

method of  the atomic absorption spectrophotometry, 

using a Perkin Elmer AAnalyst 400 flame atomic 

absorption spectrophotometer. Standard solutions 

for AAS quantification of  metals (Table 1) were made 

using commercial standards for AAS (Perkin Elmer, 

USA) and the proper extractant for dilution.  
 

 

  

 

 

 

 

Element Technique λ [nm] 

Calibration standards 

concentration [mg/L] 

Cd FAAS+BG 228.8 0.2, 0.5, 0.7, 0.9 

Cu FAAS 324.75 0.2, 0.4, 0.8, 1.0 

Ni FAAS+BG             232.00 0.5, 1, 2, 3 

Pb FAAS 283.00 1, 2,  4, 8 

Zn FAAS+BG 213.70 0.1, 0.3, 0.6, 0.7 
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Determined metal contents in all tested plants were found within the 

permissible limits proposed by World Health Organization (WHO).  

Among the studied plant species, Taraxacum officinale showed 

significant greater accumulation ability for all determined elements 

(at least two times higher than Plantago spp.), except for Pb.  Values 

for Pb concentration was approximately the same in all analyzed 

species. Zn showed the highest concentration in plants, 

unsurprisingly, it is essential nutrients to plants, showing toxic nature 

only in high concentrations. Toxic metals, Cd and Pb had the lowest 

concentrations in the examined plant species.  

Table 1 Working methods and technique of  the atomic absorption 

spectrophotometry 
  

 

Picture 1 Selected species used in this research 

Extensive uses of  traditional 

medicines are of  special 

concern because they are 

not rigorously regulated, 

thus the focus of  this study 

was to determine the 

concentrations of  Cd, Cu, 

Ni, Pb and Zn in selected 

species of  herbs: dandelion-

Taraxacum officinale; broad-

leaved plantain- Plantago 
major and ribwort plantain- 

Plantago lanceolata (Pic.1), 

self-collected from the 

natural environment in three 

different locations in the 

north of  the Republic of  

Srpska (Fig. 1). Selected 

species represent the most 

common wild plants used in 

folk medicine as medicinal 

and edible herbs.  
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            Taraxacum  

          officinale 

Plantago 

  lanceolata 

Plantago 

 major 

WHO 

Standard 

Limit 

location   L1         L2 L3 A*    L1      L2            L3 A*    L1       L2        L3 A* (mg/kg) 

Cu 

(mg/kg) 
16.51 16.88 13.75 15.71 5.31 5.23 6.18 5.57 6.98 8.05 4.77 6.6 20 

Ni 

(mg/kg) 
140.25 3.52 4.23 49.33 34.21 3.6 4.55 14.12 60.17 3.86 3.23 22.42  ** 

Zn 

(mg/kg) 
40.33 91.7 36.71 56.25 21.89 31.97 25 26.29 27.08 43.68 21.88 30.88 50 

Cd 

(mg/kg) 
0.02 0.32 0.21 0.18 <l.d. 0.08 0.06 0.07  < l.d. l0.07 0.03   0.05 0,20 

Pb 

(mg/kg) 
7.21 5.57 5.78 6.19 5.48 4.98 5.58 5.35 6.54 6.57 5.51 6.21 10 

The results were 

compared with the 

available literature 

data and it was 

observed that the 

obtained 

values were in the 

range of  normal 

values. 

Table 2 Heavy metal concentrations in studied plants and comparisons with WHO 

 reference values on herbal plants for human consumption 

Figure 2 Average values of  investigated heavy metals content  
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**not established in the literature 

Figure 1 Location map of  the study area  

*average 
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