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1. Bioaccessibility of toxic organochlorine pesticides and trace elements in agricultural areas in France and Serbia: state of the art to in vitro 

methodology and human health risk assessment, bilateral project with France, PI from Serbian side; 2023-2025 
2. Environment pollution and human health: physico-chemical analysis, toxicity, and machine learning models (EnvironPollutHealth), Institute for 

Medical Research and Occupational Health, Zagreb, Croatia, EU project, 2024- 
3. „Training and research in environmental chemistry and toxicology“, Ceepus (Central European Exchange Programme for University Studies) 
4. Towards zer0 Pesticide AGRIculture: European Network for sustainability (T0P-AGRI-Network), CA21134, (COST), 2022– 2026; 
5. Trace metal metabolism in plants (PLANTMETALS), CA 19116, (COST); 2020-2024; 
6. Persistent organochlorine compounds in human milk and their potential effect on the level of primary DNA damage in human cells, Bilateral 

cooperation IMI, Croatia, 2019 – 2022; 
7. Pollution state of soils and food samples in Serbia and Slovakia – bioaccessibility fraction of elements and health risk assessment, bilateral 

cooperation with Faculty of Agriculture in Nitra, Slovakia, 2019 – 2022. 
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•BSc, MSc and PhD in Chemistry – Faculty of Chemistry, University of Belgrade 
•Specialisation in the field Environmental Law – Faculty of Law University of Belgrade 
•Postdoctoral research at Institute of medical research and occupational health (IMI) in Zagreb, Croatia 
Working possition: Research Associate Professor, Environmetal Physics Laboratory, Institute of Physics Belgrade, National 
Institute of the Republic of Serbia, University of Belgrade 
Experience with sample analysis: 
•Potentially toxic element and POPs analyses  in soil, grape, wine, vegetables, supplements, human milk, water, PM 
•Bioavailability and bioaccesibility assays (UBM and lung fluid; soil, fruits, suplements, human milk)  
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Importance of risk assessment and bioaccesibility studies in mitigating the pesticide pollution 

Pesticides in the environment 

Pesticides and human health risk  

Bioaccessibility of pesticides 

Projects/experiments 

Pesticides in agricultural soil (Cu and organochlorines) 

Herbicides in waters and risk for irrigation of agricultural areas 

Pesticides in ecosystem 
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Alengebavy et al., 2021 
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PESTICIDES BIOACCESIBILITY ASSESSMENT IN GASTROINTESTINAL TRACT 

AND LUNGS - IN VITRO TEST 

GC-MS-MS 

In vivo validation of the unified BARGE method to 

assess the bioavailibility of arsenic, antimony, cadmium 

and lead in soils (2012) Environmental Science and 

Technology, 46, 6252-6260. 





 

 

SAMPLING 

SOIL GRAPEVINE 

sieving  grinding 

skin, pulp and seed 

separating 

sampling  

leaf drying  

Grapevine varieties:  

Italian riesling, Hamburg, 

Rhine riesling, 

Smederevka, Merlo, 

Župljanka, Frankovka, 

Chardoney, Muscat 

ottonel, Sauvignon blanc, 

Cabernet sauvignon, 

Ofelia, Panonia, 

Prokupac and Tamjanika  

Two depths:  

0-30 cm 

30-60 cm 



 

 

•Copper is essential for plant growth. It plays a 
vital role in various physiological processes 
(photosynthesis, respiration, antioxidant system, 
and hormone signal transduction) 
 
•Cu toxicity can significantly affect grapevine 
quality, such as color (Fang et al., 2018).  
 
•Bordeaux mixture [Ca(OH)2+CuSO4·5H2O] is one 
of the most used fungicides in vineyards. The 
excessive use of copper-containing fungicides 
leads to a long-term accumulation of copper in 
vineyard soil, resulting in copper stress (Brun et 
al., 2001) but also affecting the Cu enrichment in 
soil and humen exposure to Cu.  

Meeting: The impact of climate 
change on the utilization of the 
genetic potential of grapevines, 
Matica Srpska 2023 



 

 

•Between Cu, other PTE can originate from 
agrochemicals, such as As, Cr, Co, Pb, Ni, Zn, Mn that 
as constituents of mixtures or contaminants. 
 

•These substances may have 
adverse effects to: 
 
agricultural production 

 
environment 

 
human healt 
 
 
 

Meeting: The impact of climate change on 
the utilization of the genetic potential of 
grapevines, Matica Srpska 2023 



 

 

INVESTIGATED SITES AND RESEARCH AIMS 
2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

 

 Experimental field (1) 

 

Conventional vineyards (45) 

 

Organic vineyard (5) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Sample preparation and chemical analyses 

ICP-OES 

ICP-MS 



 

 

dermal                 oral            inhalation 

HUMAN EXPOSURE AND HEALTH RISK ASSESMENT 



 

 

HUMAN HEALTH RISK ASSESSMENT - SOIL (THE WORST CASE 

SCENARIO) 
TR ≤ 10−6 = Negligible risk 
TR: 10−6 to10−4 = Acceptable 
risk 
TR ≥10−4 = High risk 
HI < 0,1 Negligible risk 
1 ≥HI/HQ ≥  0.1= Low risk 
HI/HQ >1 = High risk 



 

 

HUMAN HEALTH RISK ASSESSMENT: PTEs IN SOIL AND  

IN VITRO BIOACCESIBILITY ASSESSMENT GASTROINTESTINAL TRACT AND 

LUNGS 

5-30 
% 

1-14 % 

10-30 % 

2-60 % 

6-20 % 

1 % 10-70 % 

0.8-20 % 

0.5-20 % 

НД 

pH, OM, CEC 





 

 

CONSUMERS – HUMAN HEALTH RISK 
TR ≤ 10−6 = Negligible risk 
TR: 10−6 to10−4 = Acceptable 
risk 
TR ≥10−4 = High risk 

HI < 0,1 Negligible risk 
1 ≥HI/HQ ≥  0.1= Low risk 
HI/HQ >1 = High risk 

Cabernet sauvignon (C.s.) and Sauvignon blanc (S.b.) 



CONSUMERS - HUMAN HEALTH RISK ASSESSMNT  



CONSUMERS - HUMAN HEALTH RISK ASSESSMNT  



PESTICIDES IN AGRICULTURAL SOIL (WILD LANDFILDS) 

In Vijvodina region (North Serbia) was determined in 
agricultural soil concentrations of: 
 
•α-, β-, γ-, δ- HCH: 0.03 mg/kg 
 
•DDT (DDE, DDD, DDT): 0.32 mg/kg 
 
•Drini (Aldrin+ Endrin + Dieldrin+Endrin aldehyde): 0.05 mg/kg 
 
•Heptachlor: 0.0001 mg/kg 
 
•Heptachlor epoxide:  0.00001 mg/kg 
 
•α –Endosulfan: 0.06 mg/kg 
 
•Atrazine: 0.04 mg/kg 



WILD LANDFILDS IN AGRICULTURAL AREAS IN SERBIA 

18 locations  in Central part of Serbia- Serbian agricultural areas (per location 3-5 samples):  
Pesticides, PCB, PTEs, PAHs 



 

 

PROJECTS 

 Bilateral project “Bioaccessibility of toxic organochlorine pesticides 

and trace elements in agricultural areas in France and Serbia: state of 

the art to in vitro methodology and human health risk assessment” with 

France (337-00-93/2023-05/10; the grant period is 2023-2024). 

  

„IT MAKES S(CI)ENSE“ 

L’Oreal-UNESCO For Woman in Science 



 

 

HERBICIDES IN WATER FOR IRRIGATION OF AGRICULTURAL AREAS 



 
1. To assess the health risk for fish consumers based on the PCBs, OCPs and toxic and carcinogenic elements in 

investigated samples (Risk Assessment Information System - adapted for the specific local conditions) – total 
risk (worst case scenario) and specific risks. 

2.  Based on toxic and carcinogenic elements, organic compounds (POPs) and essential fatty acids (EFA), 
benefit-risk (BR) was assessed to investigate the safety and benefits of the fish consumption. 

Milićević et al., 2022 



CARDIOVASCULAR 

HEPATIC 

Cr, Fe, As, Se, Cd 

α-HCH, γ-HCH, HCB, p’p’-
DDT, PCB-105, PCB-114, 
PCB-118, PCB-156, PCB-
157, PCB-167, PCB-189, 
Cd 

α-HCH, γ-HCH, HCB, p’p’-
DDT, Fe, Cu, Se 

Mn, Ni, Cu, As 

Ni, Zn, As, Cd 

α-HCH, Cd 

Integrated Risk Information System (IRIS) classification and other literature sources (US 
EPA - IRIS, 2020; Kabata-Pendias and Mukherjee, 2007; Milićević et al., 2022)  





 

 

PESTICIDES IN HUMAN MILK SAMPLES 



 

 

Environment pollution and human health: physico-chemical analysis, toxicity, and machine learning models 

 
European Union – Next Generation EU 
Program Contract of 8 Dec 2023, Class: 643-02/23-01/00016, Reg. no. 
533-03-23-0006 

https://projekti.imi.hr/environpolluthealth/?page_id=176&lang=en  

https://projekti.imi.hr/environpolluthealth/?page_id=176&lang=en


 

 



 

 

Thank you for your attention! 

E-mail: tijana.milicevic@ipb.ac.rs  
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