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Enrichment of the environment by heavy metals (HM) due to various human activities (Petroselinum  crispum  (Mill.) Fuss), P -8 : %%d
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occurs at the global scale. Besides the essential mineral nutrients, edible food crops 8 celeriac (Apium graveolens L.), carrot & Apatin
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simultaneously absorb and accumulate metals whose role in plant metabolism has not (Daucus carota subsp. Sativus) and = o 10y | 3
been discovered yet (e.g. cadmium, lead, chromium). Concentration of HM in edible parsnip (Pastinaca sativa L. were ’mGg;-d\\_‘\.g;c;; %E‘SX S
cultivated plants above the recommended values (i.e. maximum permitted concentration) oroduced by individual producers at ~ L it

poses significant human health risks due to dietary exposure to high levels of the 8 small farms located in various districts ”’“”:ada(-;i?Bm—koﬁ:,y-siemsk; ?ﬂé“g‘é"maua

pollutants (Ogunkunle et al., 2017), considering the tendency of plant-based food increase (Srem, Banat, Backa) of the Vojvodina 'B‘ “ SBmigd 2
in regular diet of the modern man. Concentration of heavy metals in edible parts of § province. N o oA

cultivated plants depends on plant species, soil characteristics, and the metal in question
(Murray et al., 2009).
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Calculations: The total heavy metal concentration in edible parts of studied vegetable species was assessed

The objective of the study was determination of Cd, Ni, Cr, and essential elements (K, Na, by Metal pollution index (MPI) =(C,xC,xCs...Cn)¥'", where C,, C,, ... C, represent concentration of n heavy
) j metals measured in plant samples.

P) concentration of v | Itiv ifferent localiti nd human health risk
b, ) CenEsiiElel) o wepiEsles allivenese e elierent Jseellies e niims SN [ The hazard quotient (HQ) = DxCmetal/R;:DxBO, where D represent daily intake of vegetables (kg/day),

rele_]te_d to chronic cor.wsumptlo.n (_)f potentially Contamm_ated vegetables, and summarizing Cmetal is the concentration of metal (mg/kg), RD is a reference oral dose of certain metal (mg/kg of body
variation among species by principal component analysis. weight per day), and BO is the average body weight (kg).

Average concentration of heavy metals and mineral nutrients, and hazard quotient (HQ; male — HQm, female — HQw, children - HQc)
for consummation of vegetables originating from different cultivation sites

Carrot root . Parsley root i Cd Cr Parsley leaves Ni cd Cr
(MPI1=0.16) | (MPI1=0.33) 0.260 0.385 (MPI1=0.54) mg/kg FW 0.721 0.328 0.800
0923  <0.001 HOm 0043 0388  <0.001
1.115  0.0011 HQw  0.051 0469  <0.001
0.0012 Ca == HQc  0.060 0547  <0.001
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Parsnip root i Celeriac root i Cd Cr Celeriac leaves
(MP1=0.35) : - - (MPI1=0.26) 0.262 0.770 (MP1=0.42)
0.309 <0.001
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< Carrot showed the lowest potential for Cd, Ni and Cr accumulation while the highest potential was shown for parsley leaves
**The hazard quotient (HQ) values revealed highest values for Cd, followed by Ni and Cr
s»Concentration of K was higher than of Ca, P and Na in all analysed species
**PCA analysis indicated differences in plants abm;to accumulate certain nutrients and pollutants, while samples diversification was closely related to cultivation localities properties
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— ./Biplot of analyzed data among tested plant species Positive Pearson correlation between Cr and Ni has been observed in

among investigated localities many cases suggesting the possibility of simultaneous occurrence of high

B - B | Cr and Ni concentrations in studied vegetables
- Biplot PCA - Biplot
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Vegetables P K Ca

Groups t Carrot root ' 0.6864** 0.7321** 0.5245*
carro :
seleriag Parsley root | 0.5586*

'm| parsley Parsley leaves -0.4873* -0.6353** -0.6363**
parsnip Parsnip root ' 0.7451*** 0.6254**

cos? Celeriac root i 0.6500** -0.8980***  0.6402*

02 Celeriac leaves ' 0.8705*** -Q.7789*** 0.5229* 0.6038**
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Results obtained in the present work suggest the absence of health risk due to
consumption of studied vegetables, with respect to HQ of Cr and Ni, while HQ of Cd
alculated for adults and/or children exceeded the threshold value of 1 in several

Dim1(27.8%) | | DIM1(30.2%)

Ellipses on biplot represents confidence level of 95%; cos2 value is the square loadings for variables, presenting the quality of the representation of variables. Dim1 and Dim2

correspond to the first (PC1) and second (PC2) principal components. Variable symbols legend: MPI — metal pollution index, HQ — hazard quotient, m — men, w — women, c- children C
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