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Relevant projects:

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, Pl 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-

,Training and research in environmental chemistry and toxicology”, Ceepus (Central European Exchange Programme for University Studies)

Towards zer0Q Pesticide AGRIculture: European Network for sustainability (TOP-AGRI-Network), CA21134, (COST), 2022— 2026;

Trace metal metabolism in plants (PLANTMETALS), CA 19116, (COST); 2020-2024;

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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8 Pesticides and human health risk

Bioaccessibility of pesticides

@"é Projects/experiments

W
i Pesticides in agricultural soil (Cu and organochlorines)

é Herbicides in waters and risk for irrigation of agricultural areas

* Pesticides in ecosystem

Importance of risk assessment and bioaccesibility studies in mitigating the pesticide pollution



PESTICIDE MOVEMENT IN THE ENVIRONMENT

Pesticides have the potential to move after they are first applied. Where they go and
how long they may last can depend on many factors. The combination of the following

factors influences pesticide movement. AIR
4 Increucs]in tenr(gerafuri, sunli hf,hund rciT1 may ir&crecse
pesticide breakdown. This and other weather conditions
PLANTS affect the potential for pesticide movement.
Some pesticides are not easily taken up by | -
ENVIRONMENTAL CONDITIONS

plants, and some plant types take up pesticides
more than others.
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If a pesticide does reach water, it may not
move as much as you think. Some pesticides

Some soils hold onto pesticides more easily, or collect
bind tightly to sediment where they settle out.

water so pesticides don't move as far. Bacteria, fungi,
and other microbes vary across locations and soils,
which can also affect pesticide breakdown.
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PESTICIDE MOVEMENT IN THE ENVIRONMENT
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Pesticide application on agricultural lands
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PESTICIDES BIOACCESIBILITY ASSESSMENT IN GASTROINTESTINAL TRACT
AND LUNGS - IN VITRO TEST
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soil 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.
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Soil and sediments - Grapevne and wine
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SAMPLING

&'w‘
»SOIL "? " »GRAPEVINE

Grapevine varieties:
Italian riesling, Hamburg,
Rhine riesling,
Smederevka, Merlo,

Two depths:

0-30 cm Zupljanka, Frankovka,
30-60 cm Chardoney, Muscat

ottonel, Sauvignon blanc,
Cabernet sauvignon,
Ofelia, Panonia,
Prokupac and Tamjanika
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»Copper in grapevine production

*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),+CuSO,-5H,0] 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.

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

s»agricultural production
s*environment

*human healt

Meeting: The impact of climate change on
the utilization of the genetic potential of
grapevines, Matica Srpska 2023
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Chapter 1

ENVIRONMENTAL AND HUMAN HEALTH RISK
ASSESSMENT IN VINEYARDS BASED ON
POTENTIALLY TOXIC ELEMENTS IN
SOIL-GRAPEVINE-AIR SYSTEM

Tijana Mili¢evi¢"* and Dubravka Reli¢?
"Ervironmental Physics Labaratory, Institute of Physics Belgrade,
National Institute of the Republic of Serbia, University of Belgrads.

Belgrade, Serbia
“University of Belgrade, Faculty of Chemistry, Belgrade, Serbia

ABSTRACT

Viticulture is recognized as one of the important agricultural
worldwide. In these environments. the frequent
of agrochemicals directy leads to increased the

concentrations of different pollutants in sod—grapevine—air system.
Addtionally, some other sumounding polltion sources can
m,ﬂmmewmmmmmm
application & of public concem, because of the presence of
agrochemical residues in grapes, grapeving, wne ar and

* Commespandng Auor's E-mait tiana.milkcevic b acrs.






Sciene of the Total Environment 626 [2018) 528-545
Environmental Science and Pollution Research

Contents lists avaiable at ScienceDirect ht[p5'j/doi,urg/ 10.1007/511356-020-10649-8

Science of the Total Environment RESEARCH ARTICLE

journal homapage: www.alseviar.com/locate/scito @
Check for
updates

Bioavailability of potentially toxic elements in soil-grapevin E!]VITOﬂmeI"Ital pO"UtIOﬂ IﬂﬂU'EI'ICE t0 50||-p|ant-a|r SY?tem In Organic |
pulp and seed!) system and environmental and health risk as  vineyard: bioavailability, environmental, and health risk assessment

Tijana hjiliievif 4 Mira Aniti¢ Urogevié® Dubravka Reli¢ ®*, Gordana Vukovié
Sandra Skrivanj ®, Aleksandar Popovic”
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HIGHLIGHTS CRAPHICAL ABSTRACT

Received: 17 February 2020 /Accepted: 26 August 2020

« Binavailability of the toxic element for

e s consners it conci /_% { M (€ Springer-Verlag GmbH Germany, part of Springer Nature 2020
ered 4 1 8 v

« Element concenfrations were measured ). ' ‘
in soil and different grapevine parts. s & v Abstract

+ Sixsingle extraction procedures isolated
different portion of elements from soil.

= Ba was easy binavailable: Cu and Zn
were mastly accumulated in seed and
|eaf, respectvely.

« Non-carcinogenic and card nogenic
risks were low for workers and grape
CONSLMETS,

This study was performed in organic vineyard fo ssess inegrated pollution in soil-plant-air system by potentially foxic elements
(PTE). Concentrations of 26 PTE were determined in soi, grapevine, and air iomonitors (moss bags) using ICP-OES and ICP-
MS. Environmental implication assessment of sl did not show pollution by PTE, except for B in samples collected inthe middle
of grapevine season (uly). Despite low total Cd concentrations in soil it has the highest influence on increase of environmental
risk. Based on biological accumulation concentration (BAC). arapevine is not hyperaccumulator of PTE from soil. Advanced




HUMAN HEALTH RISK ASSESSMENT - SOIL (THE WORST CASE
Tpeysero: [iiigeyiget al., 2023
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HUMAN HEALTH RISK ASSESSMENT: PTEs IN SOIL AND
IN VITRO BIOACCESIBILITY ASSESSMENT GASTROINTESTINAL TRACT AND

LUNGS
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CONSUMERS - HUMAN HEALTH RISK
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TR < 106= Negligible risk
TR: 10-6t010-4= Acceptable
risk

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

HI/HQ >1 = High risk
TR 21074 = High risk [HQ>1= Hig

MAIN SYMPTOMS OF COPPER POISONING

Systemic
- Chills

- Fever

- Pain

Eyes and skin

- Yellowing (joaundice)
Mouth =Y

- Metallic taste Circulatory
- Anemia
Muscular - Shock
- Convulsion
- Aches Gastric
- Weakness - Vomiting
- Nausea

Liver
- Decreased

- Abdominal pain
- Burning sensation

function
Kidneys
Intestinal - No urine
- Diarrhea 4 production
(may be bloody
or bluish)
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CONSUMERS - HUMAN HEALTH RISK ASSESSMNT
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CONSUMERS - HUMAN HEALTH RISK ASSESSMNT
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PESTICIDES IN AGRICULTURAL SOIL (WILD LANDFILDS)

THQ=1.46E-05 THQ=0.1-1
R=2.48E-08 R=1E-05
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oral inhalation qermal
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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
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CAMPUS
FRANCE

& 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).
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ENVIRONMENTAL AND HUMAN HEALTH RISK
ASSESSMENT IN VINEYARDS BASED ON
POTENTIALLY TOXIC ELEMENTS IN
SOIL-GRAPEVINE-AIR SYSTEM

Tijana Milicevic™* and Dubravka Relié?
'Ernwvircnmental Physics Laboratory, Institute of Physics Belgrade,
Mational Institute of the Republic of Serbia, University of Belgrade,
Belgrade, Serbia
“University of Belgrade, Faculty of Chemistry, Belgrade, Serbia

ABSTRACT

Witiculture is recognized as one of the important agricukural
practices worldwide. In these environments, the frequent
application of agrochemicals directy leads to increased the
concentrations of different pollutants in sol-grapevine—air system.
Additionally, some other sumounding pollution sources can
adversely affect the vineyard ambient. The frequent agrochemicals
application & of public concem, because of the presence of
grochemical residues in grapes, grapewvine, wene, air and

* Comespondng Author's E-mail: tiana.milicevic pb acrs.



»HERBICIDES IN WATER FOR IRRIGATION OF AGRICULTURAL AREAS

Environmental Science and Pollution Research (2023) 30:106330—106341
https://doi.org/10.1007/s11356-023-29561-y

RESEARCH ARTICLE J‘)

Chechk for
updates

Human health risk assessment based on direct and indirect exposure
to endocrine disrupting herbicides in drinking, ground, and surface
water in Croatia

Gordana Mendas? - Tijana Milicewvic? - Sanja Fingler! - Vliasta Drevenkar’ - Snjezana Herceg Romanic? -
Aleksandar Popovic® - Dubravka Relic¢®

Fig. 3 Box and whiskers of total
hazard quintet of each herbicide 1.0E-3
(THQ) and total carcinogenic
risk (TR) for indirect consump-
tion, posed by herbicides in
water used for irrigation of
fruits and vegetables, taking
into account their consumption
(SW—surface water, GW —
ground water); Middle line of
box plots represent the median,
top and bottom represent the
first and the third quartiles and
whiskers represent maximum
and minimum values; “°" repre-
sents outliers and “*” represents
extremes
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> PESTICIDES IN ECOSYSTEM - FISH

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.

HORSE MACKEREL Organochlorine pesticides (OCPs) .(f r_‘)) Nervous o O
Polychlorinated bipheniles (PCBs) e ¢ X \ )
Macroelements 2 ViR [ [ 6 |
Microelements Cardiovascular ( 5
SARDINE g N o
Fatty acids o~ V' e
— i \ >,
(SFA, MUFA, PUFA, omega-3, omega-6) S R
: &
ROUND SARDINELLA ) H epatic g
W | S NERVOLS SYSTEM
2 L Endocrine
s il Daily intake - -
ANCHOVY . 7 "
Weekly intake Urinary “w U
Reproductive [
ok
Total risk '
GARFISH i i . . .
Carcinogenic and non-carcinogenic risks A *
worst-case scenario -y
Specific risks for contribution of the deseases of FEMALE NALE W ——
orgains/part of organisam development REPRODUCTIVE SYSTEM

Milicevic et al., 2022



Cr, Fe, As, Se, Cd

CARDIOVASCULAR

“~»  a-HCH, y-HCH, HCB, p’p’-
"N _ DDT, PCB-105, PCB-114,
_ PCB-118, PCB-156, PCB-
PR 157, PCB-167, PCB-189,
ENDOCRINE SYSTEM
,( a a-HCH, y-HCH, HCB, p’p’-
f fﬁg DDT, Fe, Cu, Se
J { '

Mn, Ni, Cu, As

NERVOUS SYSTEM
= Ni, Zn, As, Cd
‘”f” s
FEMALE MALE
REPRODUCTIVE SYSTEM
€ a-HCH, Cd

-

URINARY SYSTEM

v Integrated Risk Information System (IRIS) classification and other literature sources (US

HEPATIC EPA - IRIS, 2020; Kabata-Pendias and Mukherjee, 2007; Milicevié et al., 2022)



> Benefit-risk analysis

Chemosphere 257 (2022) 132068

sk,

Contents lists available at ScienceDirect
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» PESTICIDES IN HUMAN MILK SAMPLES
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