
FP7 Centre of Excellence in Food Safety and FP7 Centre of Excellence in Food Safety and 
E i Ri k (CEFSER) f th F lt fE i Ri k (CEFSER) f th F lt fEmerging Risks (CEFSER) from the Faculty of Emerging Risks (CEFSER) from the Faculty of 

Technology Technology 
Novi Sad, Serbia: Novi Sad, Serbia: 

A point of joint research in domain of chemical A point of joint research in domain of chemical 
contaminants in food and the environmentcontaminants in food and the environment

Prof. Dr. Biljana Škrbić, JSPS Fellow 2014
Head of the CEFSER

University of Novi Sad, Faculty of Technology Novi Sad



CenterCenter of Excellenceof Excellence in Food Safetyin Food Safety

Prof. Dr. Biljana Škrbić, JSPS Fellow 2014 - FP7 Centre of Excellence in Food Safety and Emerging Risks (CEFSER) from the Faculty of 
Technology Novi Sad, Serbia:  A point of joint research in domain of chemical contaminants in food and the environment

Center Center of Excellence of Excellence in Food Safety in Food Safety 
and Emerging and Emerging RisksRisks

is established at the Faculty of Technology 

during the FP7 project CEFSER based on the 

human and material resources of

Laboratory for Chemical Contaminants 
in Food and the Environment.
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A UNIQUE WESTERN BALKAN A UNIQUE WESTERN BALKAN LABORATORY LABORATORY 

for analysis of chemical contaminants in various for analysis of chemical contaminants in various 

matricesmatrices

withwith 

highly sophisticated analytical instruments, g y p y ,

collaborating with advanced EU institutions. 
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Equipment
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Prof. Dr. Biljana Škrbić, JSPS Fellow 2014 - FP7 Centre of Excellence in Food Safety and Emerging Risks (CEFSER) from the Faculty of 
Technology Novi Sad, Serbia:  A point of joint research in domain of chemical contaminants in food and the environment

ultra high performance liquid chromatography 
coupled to tandem mass spectrometry

(Accela UHPLC-TSQ Vantage Thermo Fisher(Accela UHPLC TSQ Vantage, Thermo Fisher 
Scientific) 

2010
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ultra high performance liquid chromatography 
coupled to high resolution mass spectrometry with 

Orbitrap technology (Accela UHPLC ExactiveOrbitrap technology (Accela UHPLC-Exactive, 
Thermo Fisher Scientific) 

2010



Th i i ti f LC MS t
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Three ionisation sources for LC-MS systems, 
enabling possibility to analyzed 

compounds of different polaritiescompounds of different polarities.
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gas chromatograph coupled to mass spectrometer
(Agilent 7890B/5977MSD) equipped with autosampler

for liquid injection “head space” and solid phasefor liquid injection, “head space” and solid phase 
microextraction (SPME)

20132013

9
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gas chromatograph with micro electron capture 
detector (Agilent 7890A)( g )

2011
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atomic absorption spectrometer with graphite furnace 
(Varian AAS240/GTA120)(Varian AAS240/GTA120)

2007
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gas chromatograph with flame ionisation detector (DANI 
GC1000))

2006
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microwave digestion system (Ethos one, Milestone)

2011
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accelerated solvent extractor Dionex ASE350
(Thermo Scientific)(Thermo Scientific)

20142014

14
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centrifuge (Thermo Scientific)

2011
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ultra pure water system (Millipore)

20102010
water deionization system

2012
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equipment for 
mass and 
volume 
measurementmeasurement

sample prepsample prep 
equipment
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sample concentrator with block heater

2011
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Rotary vacuum evaporator
(Heidolph)

Shaker (Heidolph)( p )
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Publications
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CEFSER team has the highest publication record 

with more than 534 papers/presentations of which 

9898 articles are published in leading international9898 articles are published in leading international 

journals with impact factors, 

some of them are prepared jointly with 

international partners.

21
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The main research interests:

• Analysis of chemical contaminants• Analysis of chemical contaminants 

• Food chemical safety and quality

• Environmental pollution and protection, 

including green approach to remediation and 

waste valorizationwaste valorization

• Application of chemometrics

• Gaseous and alternative fuels



Selected articles published in journals from the SCI 
Prof. Dr. Biljana Škrbić, JSPS Fellow 2014 - FP7 Centre of Excellence in Food Safety and Emerging Risks (CEFSER) from the Faculty of 

Technology Novi Sad, Serbia:  A point of joint research in domain of chemical contaminants in food and the environment

list dedicated to the chemical food safety issues:

MycotoxinsMycotoxins::
1. B. Škrbić, I. Antić, J. Živančev, Presence of aflatoxin M1 in white and hard cheese samples from Serbia, Food Control 

(2014)  http://dx.doi.org/10.1016/j.foodcont.2014.08.031

MycotoxinsMycotoxins::

2. B. Škrbić, J. Živančev, M. Godula, Multimycotoxin analysis of crude extracts of nuts with ultra-high performance 
liquid chromatography/tandem mass spectrometry, J. Food Compos. Anal., 34, 171-177, 2014.  
http://dx.doi.org/10.1016/j.jfca.2014.03.002

3. B. Škrbić, J. Živančev, I. Antić, M. Godula, Levels of aflatoxin M1 in different types of milk collected in Serbia: 
Assessment of human and animal exposure, Food Control, 40, 113-119, 2014.

4. B. Škrbić, S. Koprivica, M. Godula, Validation of a method for determination of mycotoxins subjected to the EU 
regulations in spices: the UHPLC-HESI-MS/MS analysis of the crude extracts, Food Control, 31, 461-466, 2013.

5. B. Škrbić, J. Živančev, N. Đurišić-Mladenović, M. Godula, Principal mycotoxins in wheat flour from the Serbian 
market: levels and assessment of the exposure by wheat-based products, Food Control, 25, 389-396, 2012.

6. B. Škrbić, A. Malachova, J. Živančev, Z. Veprikova, J. Hajšlova, Fusarium mycotoxins in wheat samples harvested in 
Serbia: A preliminary survey,  Food Control, 22, 1261-1267, 2011. 
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In general, multiple mycotoxins were determined in 
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Wheat grains, 
flour, paprika, 
black pepper,

g p y
crude extracts prepared by simple method of 

extraction analyzed by UHPLC-HESI-MS/MS…
Homogenized sample 5g

black pepper, 
green coffee, 
maize, 
sunflower seed

Extraction 1 h (shaking) 20 ml ACN/H2O (84:16, v/v)

Filtration

with UHPLC mobile

Dilution (1:3)

with UHPLC mobile 
phase of the initial 
content 
(95% A and 5% B)

0.2 µm nylon syringe filter 

( )

UHPLC-HESI-MS/MS



The sample preparation procedure for AFM1 determination in milk was based on solid 
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20 g milk

phase extraction (Oasis HLB, Waters).

Centrifugation 10 min (8000 rpm)
fat layer was removed and 

the supernatant was 
collectedcollected

CONDITIONING SAMPLE ADDITION WASHING ELUTION
10 mL, 
supernatant 

l ti

5 mL ACN5 mL 20% 
acetonitrile 

5mL ACN
5 mL H20

solution aqueous 
solution

2

AnalyteInterference
Eluate was collected and evaporated to dryness using gentle stream of nitrogen. The residue was 

reconstituted with 1 ml of 20% aqueous acetonitrile and the obtained solution was passed through 
the 0.2 μm nylon syringe filter.

Interference



The simple sample preparation technique with only one step of extraction 
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was also used for isolation of AFM1 from cheese.

Homogenized sample 5g

Extraction 1 h (shaking) 20 ml ACN/H2O (84:16, v/v)
cheese

Filtration

with UHPLC mobile phase of 
th i iti l t t

Dilution (1:3)
the initial content 

(95% A and 5% B)

0.2 μm nylon syringe filter 

UHPLC-HESI-MS/MS



Prof. Dr. Biljana Škrbić, JSPS Fellow 2014 - FP7 Centre of Excellence in Food Safety and Emerging Risks (CEFSER) from the Faculty of 
Technology Novi Sad, Serbia:  A point of joint research in domain of chemical contaminants in food and the environment

The results of these studies represent the first most 

h i d t bli h d th t icomprehensive data published on the mycotoxins

occurrence in the foodstuff from the Serbian market.occu e ce e oods u o e Se b e .

Generally, all the analyzed food commodities were in 

li ith th l t ti l d EUcompliance with the relevant national and EU 

regulation, except in the case of milk…g , p

28
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The obtained results indicate that the contamination of 

milk with AFM1

has the potential to be a serious 

public health problem in Serbia, 

particularly if the EU regulation would be taken into 

account. 

29
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list dedicated to the chemical food safety issues:

Inorganic and organic pollutants:Inorganic and organic pollutants:
1. S. Škaljac, Lj. Petrović, T. Tasić, P. Ikonić, M. Jokanović, V. Tomović, N. Džinić, B. Šojić, A. Tjapkin, B. Škrbić, 

Influence of smoking in traditional and industrial conditions on polycyclic aromatic hydrocarbons content in dry 
fermented sausages (Petrovská klobása) from Serbia Food Control 40 12 18 2014

Inorganic and organic pollutants:Inorganic and organic pollutants:

fermented sausages (Petrovská klobása) from Serbia, Food Control, 40, 12-18, 2014. 
2. Z. Šereš, B. Škrbić, D Šoronja-Simović, B. Pajin, Lj. Dokić, Dj. Tadić, Metal and polycyclic aromatic hydrocarbon 

content of products in sugar production, In: Sucrose -properties, biosynthesis and health implications; editor
Salvatore Magzu, Nova Publisher, New York, p 1 – 35, 2013.

3 B Škrbić J Živančev N Mrmoš Concentrations of arsenic cadmium and lead in selected foodstuffs from Serbian3. B. Škrbić, J. Živančev, N. Mrmoš, Concentrations of arsenic, cadmium and lead in selected foodstuffs from Serbian 
market basket: Estimated intake by the population from the Serbia, Food Chem. Toxicol., 58, 440-448, 2013.

4. B. Škrbić, N. Ðurišić-Mladenović, N.Mačvanin, Determination of metal contents in sugar beet (Beta vulgaris) and its 
products: Empirical and statistical approach, Food Sci. Technol. Res., 16, 123-134, 2010.

5 B Škrbić J Cvejanov N Đurišić-Mladenović Polycyclic aromatic hydrocarbons in products of a beet sugar factory5. B. Škrbić, J.Cvejanov, N. Đurišić-Mladenović, Polycyclic aromatic hydrocarbons in products of a beet sugar factory 
in Vojvodina: Levels and intakes, Polycycl. Aromat. Comp., 28, 348-361, 2008.

6. B. Škrbić, Z.Predojević, Levels of organochlorine pesticides in crops and related products from Vojvodina, Serbia: 
Estimated dietary intake, Arch. Environ. Contam. Toxicol., 54, 628-636, 2008.

7 B Škrbić J Suđi R Vučković Levels of polycyclic aromatic hydrocarbons in products of the Serbian beet sugar7. B. Škrbić, J. Suđi, R. Vučković, Levels of polycyclic aromatic hydrocarbons in products of the Serbian beet sugar 
factory, Zuckerindustrie, 133, 31-35, 2008.

8. B. Škrbić, Assessment of the Serbian population exposure to polychlorinated biphenyls by crops, Environ. Toxicol. 
Pharmacol., 25, 171-175, 2008. 

9 B Škrbić J Gyura Iron copper and zinc in white sugar from Serbian sugar beet refineries Food Control 18 135-

30

9. B. Škrbić, J. Gyura, Iron, copper and zinc in white sugar from Serbian sugar beet refineries, Food Control, 18, 135-
139, 2007.

10. B.Škrbić, A. Onjia, Multivariate analyses of microelement contents in wheat cultivated in Serbia (2002), Food Control, 
18, 338-345, 2007.
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list dedicated to the chemical food safety issues:

Inorganic and organic pollutants:Inorganic and organic pollutants:
11. B. Škrbić, J. Cvejanov, N. Đurišić-Mladenović, Organochlorine residues in some the Serbian agricultural products, 

Fresen. Environ. Bull., 16, 122-126, 2007.

Inorganic and organic pollutants:Inorganic and organic pollutants:

12. B. Škrbić, B.Filipčev, Element intakes through the consumption of different types of bread by Serbian population, 
Acta Alimentaria, 36, 217-229, 2007.

13. B. Škrbić, Organochlorine and organophosphate pesticide residues in wheat varieties from Serbia, Food Addit. 
Contam., 24, 695-703, 2007. 

14. B. Škrbić, N. Đurišić-Mladenović, Non-dioxin-like PCBs in crops and related products: levels and intakes in Serbia, 
Food Addit. Contam., 24, 652-662,  2007. 

15. B. Škrbić, Level of organochlorine pesticides and polychlorinated biphenyls in products of sugar beet refineries in 
Serbia, Fresen. Environ. Bull., 16, 576-581, 2007.

16. B. Škrbić, J. Gyura, Survey on some contaminants in white sugar from Serbian sugar beet refineries, Food Addit. 
Contam., 23, 31-35, 2006.

17. B. Škrbić, S. Čupić, Toxic and essential elements in soft wheat grain cultivated in Serbia, Eur. Food Res. Technol., 
221, 361-366, 2005.

18. B. Škrbić, N. Ðurišić-Mladenović, Toxic and essential elements in Serbian sugar beet, molasses and white sugar, 
Zuckerindustrie, 130, 913-917, 2005.

19. E. Lončar, Lj.Kolarov, R. Malbaša, B. Škrbić, Qualitative TLC determination of some polycyclic aromatic 
hydrocarbons in sugar-beet, J. Serb. Chem. Soc., 70, 1237-1242, 2005.
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Heavy elements and persistent organic pollutants (OCPs, 

PCBs PAHs) were analyzed in samples of food collectedPCBs, PAHs) were analyzed in samples of food collected 

in the Serbian supermarkets as well as in some raw 

materials and by products of the Serbian sugar beet 

processing plants.

These results were also the These results were also the FIRST ones FIRST ones of this kind used of this kind used 

for the assessment of the intake for the assessment of the intake 

32
by the general Serbian population.by the general Serbian population.
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list dedicated to the food quality:

1. Nebojša Stilinović, Biljana Škrbić, Jelena Živančev, Nataša Mrmoš, Nebojša Pavlović and Saša Vukmirović, The level 
of elements and antioxidant activity of commercial dietary supplement formulations based on edible mushrooms,  
Food and Function 2014 (accepted paper) DOI: 10.1039/c4fo00703d( p p p )

2. B. Škrbić, N.Mačvanin, Nutritional and sensorial aspects of wheat bread enriched with high-oleic sunflower seed, 
Acta Alimentaria, 40, 194-204, 2011.

3. B. Škrbić, J. Cvejanov, The enrichment of wheat cookies with high-oleic sunflower seed and hull-less barley flour: 
Impact on nutritional composition, content of heavy elements and physical properties, Food Chemistry, 124, 1416-1422, 
2011.

4. S. Žilić, D.Dodig, V. Hadži-Tašković Šukalović, M. Maksimović, G. Saratlić, B. Škrbić, Bread and durum wheat 
compared for antioxidants contents, and lipoxygenese and peroxidase activities, Internat. J. Food Sci. Technol., 45, 
1360-1367, 2010.

5. B. Škrbić, S. Milovac, D. Dodig, B. Filipčev, Effects of hull-less barley flour and flakes on bread nutritional 
composition and sensory properties, Food Chemistry, 115, 982-988, 2009.

6. B. Škrbić, B.Filipčev, Element intakes through the consumption of different types of bread by Serbian population, 

33
Acta Alimentaria, 36, 217-229, 2007.
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The work on food quality was dedicated to new recipes 

h t b d d t i h d ith t iti llon wheat based products enriched with nutritionally 

valuable ingredients like high-oleic sunflower seed and v u b e g ed e s e g o e c su owe seed d

hull-less barley flour.

I th i h d b d d ki th t iti llIn the enriched bread and cookies, the nutritionally 

valuable components were determined as well asp

the presence of the toxic elements 

34in order to evaluate their chemical safety.
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list dedicated to the environmental pollution:

Inorganic and organic pollutants:Inorganic and organic pollutants:
1. M. Petrović, B. Škrbić, J. Živančev, L. Ferrando-Climent, D. Barcelo, Determination of 81 pharmaceutical drugs by 

high performance liquid chromatography coupled to mass spectrometry with hybrid triple quadrupole–linear ion trap in 

Inorganic and organic pollutants:Inorganic and organic pollutants:

different types of water in Serbia, Sci. Total Environ., 468-469, 415-428, 2014.
2. B. Škrbić, N. Đurišić-Mladenović, Distribution of heavy  elements in urban and rural surface soils: the Novi Sad city 

and the  surrounding settlements, Serbia,  Environ. Monit. Assess., 185, 457-471, 2013. 
3. B. Škrbić, S. Milovac, M. Matavulj, Multielement profiles of soil, road dust, tree bark and wood-rotten fungi 

collected at various distances from high-frequency road in urban area, Ecol. Ind., 13, 168-177, 2012.
4. B. Škrbić, N. Ðurišić-Mladenović, Levels of PAHs in soil samples from the vicinity of oil refinery Novi Sad-Serbia, 

Kuwait J. Sci. Eng., 36 (1A), 63-75, 2009.
5. B. Škrbić, J. Cvejanov, N. Đurišić-Mladenović, Organochlorine pesticides and polychlorinated biphenyls in surface 

soils of Novi Sad and bank sediment of the Danube River, J. Environ. Sci. Health, B42 , 311-319, 2007. 
6. B. Škrbić, J. Cvejanov, N. Ðurišić-Mladenović, Polycyclic aromatic hydrocarbons in surface soils of Novi Sad and 

bank sediment of the Danube River, J. Environ. Sci. Health A, 40, 29-43, 2005.
7. B. Škrbić; S. Čupić, Trace metal distribution in surface soils of Novi Sad and bank sediment of the Danube River, J. 

Environ. Sci. Health A, 39, 1547-1558, 2004.
8. B. Škrbić, J.Novaković, N. Miljević, Mobility of heavy metals originating from bombing of industrial sites, 

J. Environ. Sci. Health, A 37, 7-16, 2002.
9. B. Škrbić, N. Miljević, An evaluation of residues at an oil refinery sites following fires, J. Environ. Sci. Health, A 37, 
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1029-1039, 2002.
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The samples from the urban and rural environment in 

selected locations mainlyselected locations mainly 

from the Vojvodina Province were 

analyzed for the presence of 

•persistent organic pollutants, 

•heavy elements andheavy elements and 

•emerging pollutants like 

pharmaceutically active compounds

36
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Monitoring of pharmaceuticals 
i t f th S biin waters from northern Serbia
was conducted jointly with the 

team from 
Catalan Institute for WaterCatalan Institute for Water 
Research, Girona, Spain,

di t d bcoordinated by 
Prof. Dr. Damia Barcelo and 

Dr. Mira Petrović.
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SAMPLE
PRE-TREATMENTPRE-TREATMENT

FILTRATION

Filtration: 1 µm glass fiber filters
V (sample) – 200 mL effluent, 500 
mL ground and surface water

500 mL ground and surface water 200 mL effluent

EXTRACTION & 
PRE-
CONCENTRATIONCONCENTRATION
SPE OASIS HLB®

Elution with 2x4 mL MeOH, 1 mL MeOH/H2O (25:75, 
v/v)

Addition of 34 isotopically labelled standards

Parameters of the applied UPLC-QqLIT-MS/MS method could be found in 
UPLC–QqLIT–MS/MS

38
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This was the first comprehensive study on 

the simultaneous occurrence of 

pharmaceuticals in different types of waterpharmaceuticals in different types of water 

from Serbia, ,

…
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which is dominated almost
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which is dominated almost

entirely by the drainage basin of 

the river Danube 

and could therefore reflect 

water contamination by drugs throughoutwater contamination by drugs throughout 

Eastern Europe.
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• 81 pharmaceutically active compounds were analyzed in81 pharmaceutically active compounds were analyzed in 

surface, underground, drinking and municipal waste 

waters by UPLC-QqLIT-MS/MS method.
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The HIGHEST concentrations (more than 1 μg/L) of 

pharmaceuticals like 

ibuprofen, diclofenac, and carbamazepine metabolites,

were found in MUNICIPAL WASTE WATERwere found in MUNICIPAL WASTE WATER, 

while the lowest  occurrence were in drinking waters.
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In the absence of the official limits, 
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,
comparison with literature data revealed generally 
lower levels of the pharmaceuticals in surface andlower levels of the pharmaceuticals in surface and 

drinking waters from Serbia.
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list dedicated to the environmental protection, 
including “green” remediation and waste 

valorization:
1. E. Sajben-Nagy, L. Manczinger, B. Škrbić, J. Živančev, I. Antić, J. Krisch, Cs. Vágvölgyi, Characterization of an 

extracellular laccase of Leptosphaerulina chartarum, World J. Microbiol. Biotechnol., DOI 10.1007/s11274-014-1670-8
2. Cs. Vágvölgyi, E. Sajben –Nagy, B. Boka, M. Voros, A. Berki, A. Palagyi, J. Krisch, B. Škrbić, N. Đurišić-Mladenović, 

L. Manczinger, Isoaltion and characterization of antagonistic Bacillus strains capable to degrade ethylenethiourea, 
Curr. Microbiol., 66, 243-250, 2013.

3. M.Šćiban, M.Klašnja, M. Antov, B.Škrbić, Removal of water turbidity by natural coagulants obtained from chestnut 
and acorn, Bioresour. Technol., 100, 6639-6643, 2009.

4. M.Šćiban, M.Klašnja, B.Škrbić, Adsorption of copper ions from water by modified agricultural by-products,
Desalination, 229, 170-180, 2008.

5. M.Šćiban, M.Klašnja, B.Škrbić, Modified hardwood sawdust as adsorbent of heavy metal ions from water, Wood Sci. 
Technol., 40, 217-227, 2006.

6. M.Šćiban, M.Klašnja, B.Škrbić, Modified softwood sawdust as adsorbent of heavy metal ions from water, J. Hazard. 
Mater., B136, 266-271, 2006.

7. B.Škrbić, J.Cvejanov, Pressure drop determination in packed column for sulfur dioxide absorption, J.Serb.Chem.Soc., 
60, 821-825, 1995.

8. B.Škrbić, J.Cvejanov, Liquid holdup determination in packed columns for sulfur dioxide absorption, Sep. Purif.Tech., 8, 
13-16, 1994.

9. B.Škrbić, J.Cvejanov, R.Paunović, Citrate process for SO2 recovery, Vapor-liquid data and correlation, Sep. Purif.Tech., 
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10. B.Škrbić, J.Cvejanov, R.Paunović, An extension of semiempirical gas-liquid equilibrium model for sulphur dioxide 

absorption in aqueous sodium citrate solution, Chem.Eng.Sci., 46, 3314-3317, 1991.
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Articles published with the Hungarian colleagues 
presented the results obtained in 2 Hungarian-Serbian 
IPA projects, which main research interests were in 
domain of eco-friendly bioremediation techniques,

while the activities of CEFSER referred to
• identification and quantification of the various• identification  and quantification of the various 

pesticides and their degradation products in soil and 
aterwater, 

• determination of selected pesticides degradation p g
kinetics
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Additionally, waste valorization was also tackled by 

investigating the potential of lignocelulozic materials for g g p g

wastewater treatment and removal of heavy elements.
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list dedicated to the application of chemometrics:

1. B. Škrbić, K. Heberger, N. Đurišić-Mladenović, Comparison of multianalyte proficiency test results by sum of ranking 
differences, principal component analysis, and hierarchical cluster analysis, Anal. Bioanal. Chem., 405, 8363-8375, 
2013.

2. K. Héberger, B. Škrbić, Ranking and similarity for quantitative structure–retention relationship models in predicting Lee g g y g
retention indices of polycyclic aromatic hydrocarbons, Anal. Chim. Acta, 716, 92-100, 2012.

3. T. Stafilov, B. Škrbić, J. Klanova, P. Čupr, I. Holoubek, M. Kočor, N. Đurišić-Mladenović, Chemometric assessment of 
the semivolatile organic contaminants content in the atmosphere of the selected sites in the republic of Macedonia, J. 
Chemometr., 25, 262-274, 2011.

4. B. Škrbić, N. Đurišić-Mladenović, Chemometric interpretation of heavy metal paterns in soils worldwide, Chemosphere, 
80, 1360-1369, 2010.

5. B. Škrbić, K. Szyrwińska, N. Đurišić-Mladenović, P. Nowicki, J. Lulek, Principal component analysis of indicator PCB 
profiles in breast milk from Poland, Environ. Int., 36, 862-872, 2010.

6. B.Škrbić, A. Onjia, Multivariate analyses of microelement contents in wheat cultivated in Serbia (2002), Food Control, 
18, 338-345, 2007.

7. B. Škrbić, N. Đurišić-Mladenović, Distribution of chlorinated organic pollutants in a wide variety of soils from Europe 
and Asia worldwide: A multivariate statistical approach, Arch. Environ. Contam. Toxicol., 52, 466-474, 2007. 

8. B. Škrbić, N. Đurišić-Mladenović, Principal component analysis for soil contamination with organochlorine compounds, 
Chemosphere 68, 2144-2152, 2007.

9. B. Škrbić, A.Onjia, Prediction of programmed-temperature retention indices of polycyclic aromatic hydrocarbons in the 
Lee index scale by artificial neural network, MATCH Commun. Math. Comput. Chem., 55, 287-304, 2006.
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network, J. Chromatogr. A, 1108, 279-284, 2006.
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list dedicated to the application of chemometrics:

11. B. Škrbić, N. Đurišić-Mladenović, J. Cvejanov, Principal component analysis of trace elements in Serbian wheat, J. 
Agric. Food Chem, 53, 2171-2175, 2005.

12. S. Sremac, B. Škrbić, A. Onjia, Artificial neural network prediction of quantitative structure – retention relationships of 
l li i h d b i h h J S b Ch S 70 1291 1300 2005polycyclic aromatic hydrocarbons in gas chromatography, J. Serb. Chem. Soc., 70, 1291-1300, 2005.

13. B.Škrbić, A.Onjia, J.Cvejanov, N.Đurišić-Mladenović, S.Čupić, Relation between selected heavy metal concentrations 
in wheat from growing regions of Serbia, J. Environ. Prot. Ecol., 6, 651-659, 2005.

14. D.Golobočanin, B.Škrbić, N.Miljević, Principal component analysis for soil contamination with PAHs, Chemom. Intell. 
L b S 72 219 223 2004Lab.Syst., 72, 219-223, 2004.

15. B. Škrbić, N. Đurišić- Mladenović, J. Cvejanov, Discrimination between linear and non-linear models for retention 
indices of polycyclic aromatic hydrocarbons in the so-called Lees scale, Chemom. Intell. Lab.Syst., 72, 167-171, 2004.

16. L. Slavković, B.Škrbić, N.Miljević, A.Onjia, Principal component analysis of trace elements in industrial soils, Environ. 
Ch L 2 105 108 2004Chem. Lett., 2, 105-108, 2004.

17. B.Škrbić, Comparison of methods for prediction of the retention data of aromatic hydrocarbons on UCON LB 550X and 
on polydimethylsiloxane, Chromatographia, 47, 11/12, 721-723, 1998.

18. B.Škrbić, Unified retention concept - statistical treatment of Kovats retention index, J.Chromatogr.A, 764, 257-264, 
19971997. 

19. B.Škrbić, Lj.Pavić-Suzuki, Application of the unified retention data in environmental analysis, J.Serb.Chem.Soc., 62, 
565-573, 1997.

20. B.Škrbić, Unified retention indices of hydrocarbons on dinonyl-phthalate phase, J.Serb.Chem.Soc., 62, 575-579, 1997.
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list dedicated to the application of chemometrics:

21. B.Škrbić, J.Cvejanov, Lj.Pavić-Suzuki, Contribution to the unified retention data of hydrocarbons on squalane, 
Chromatographia, 42, 660-664, 1996.

22. B.Škrbić, Comparison of correlation for prediction of gas chromatographic separation of alkylbenzenes, , p p g g p p y ,
Chromatographia, 41, 183-186, 1995

23. B.Škrbić, Unified retention indices of some alkylbenzenes and bicyclic aromatic and related compounds on OV-101 and 
SE-30, J.Serb.Chem.Soc., 59, 153-155, 1994.

24. B.Škrbić, M.Vojinović-Miloradov, A contribution to the qualitative gc analysis of some non-chlorinated xenobiotic, j , q g y
chemicals in waste waters, Wat.Sci.Tech., 30, 91-93, 1994.

25. B.Škrbić, J.Cvejanov, Correlation of unified retention indices for OV-101 and squalane, Chromatographia, 35, 109-110, 
1993.

26. B.Škrbić, J.Cvejanov, Unified retention indices of alkylbenzenes on OV-101 and SE-30, Chromatographia, 37, 215-217, j y g p
1993.

27. B.Škrbić, J.Cvejanov, Unified retention indices of hydrocarbons on BP-1 dimethylsiloxane stationary phases, 
Chromatographia, 34, 83-84, 1992.
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The chemometric tools like 

principal component analysis, principal component analysis, 

hierarchical cluster analysishierarchical cluster analysishierarchical cluster analysis, hierarchical cluster analysis, 

sum of ranking differences and sum of ranking differences and 

artificial neural networks artificial neural networks 

have been applied on the large data sets created 

in order to assessin order to assess …



…
•the hidden correlations among measured variables
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•the hidden correlations among measured variables, 
•the pollution sources, and 

•to compare the analytical results obtained in different•to compare the analytical results obtained in different 
laboratories.
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list dedicated to the gaseous and alternative fuels 
and fuel combustion:

1. Z. Predojević, B. Škrbić, N. Đurišić-Mladenović, Transesterification of linoleic and oleic sunflower oils to biodiesel 
using CaO as a solid base catalyst, J. Serb. Chem. Soc., 77, 815-832, 2012.

2. Z. Predojević, B. Škrbić, N. Đurišić-Mladenović, Effects of ethanol and MTBE additives on properties at blends 
with base gasoline, Fresen. Environ. Bull., 20, 1401-1405, 2011.

3. Z.Predojević, B. Škrbić, Alkali-catalyzed production of biodiesel from waste frying oils, J. Serb. Chem. Soc., 74, j , , y p y g , , ,
993-1007, 2009.

4. B.Škrbić, J.Cvejanov, Comparative analysis of methods for determination of calorific values of natural gas mixture, 
Fuel Process Technol., 28, 307-314, 1991.

5. B.Škrbić, S.Joksimović-Tjapkin, The effect of solid particles on burning velocity of premixed flame: critical review, 
Hung.J.Ind.Chem., 16, 393-405, 1988.

6. B.Škrbić, Note of inaccuracy of the particle track methods, J.Serb.Chem.Soc., 50, 419-425, 1985.

7. B.Škrbić, J.Cvejanov, M.Peruničić, Selection of mixing rule for the prediction of the laminar burning velocity for 
multicomponent mixture, Hung.J.Ind.Chem., 13, 199-208, 1985.
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8. B.Škrbić, M.Zlatković, Simple method for the rapid analysis of natural gas by gas chromatography, 
Chromatographia, 17, 44-46, 1983. Analytic Chemistry Application Review ‘85, 57 (5) 274 R (1985).
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In domain of gaseous and alternative fuels, 

the natural gas combustion and biofuel production andthe natural gas combustion and biofuel production and 

usage have been covered.
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Project of Provincial Secretariat for Science and Technological Development:
Occurrence of emerging pollutants in the environment and foodstuffs from the SerbianOccurrence of emerging pollutants in the environment and foodstuffs from the Serbian
market, 2014.Coordinator: Prof. Dr. Biljana Škrbić

Project of Serbian Ministry of Education and Science: No. 172050, Development andProject of Serbian Ministry of Education and Science: No. 172050, Development and
application of the advanced chromatographic and spectrometric methods in the analysis of
xenobiotics and their degradation pathways in biotic and abiotic matrices, 2011-2015.
Coordinator: Prof. Dr. Biljana Škrbićj

Project of Provincial Secretariat for Science and Technological Development:
Estimation of chemical safety of market basket and population dietary exposure, 2011-
2015. Coordinator: Prof. Dr. Biljana Škrbić

Bilateral project within Programme of Serbian - Chinese Science and Technology
Cooperation, Human exposure assessment to heavy elements, phthalic acid esters and
persistent organic pollutants through air, water, dust and food, 2013 -2015. Coordinator of
the Serbian team: Prof. Dr. Biljana Škrbić
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Project cofinanced by EU within Hungary-Serbia IPA Cross-border Co-operation
programme implemented within the 2007 – 2013 Europan Union financial frameworkprogramme implemented within the 2007 2013 Europan Union financial framework
under the Instrument for Pre-accession Assistance (IPA), Development of an
enzymological (laccase-based) remediation product and technology (LACREMED ), HU -
SRB /1002/214/147, 2012 -2013. Coordinator of the Serbian team (Deputy ResearchSRB /1002/214/147, 2012 2013. Coordinator of the Serbian team (Deputy Research
Project Manager): Prof. Dr. Biljana Škrbić

Bilateral project within Programme of scientific and technological cooperationp j g g p
between the Republic of Serbia and the Kingdom of Spain, Advanced chromatographic
and mass spectrometric techniques in food chemical safety analysis, 2012-2013.
Coordinator of the Serbian team: Prof. Dr. Biljana Škrbić

COST Action TD 1203 – Food waste valorization for sustainable chemicals, materials
and fuels (EUBis), 2012-2016, participation

COST Action ES 1202 – Conceiving wastewater treatment in 2020 – Energetic,
environmental and economic challenges (Water_2020), 2012-2016, participation

55COST Action ES 1403 - New and emerging challenges and opportunities in wastewater
reuse (NEREUS), 2014-2018, participation
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FP7 project No . 229629, CEFSER - Reinforcing research potential in the Laboratory for
Chemical Contaminants at the Faculty of Technology towards the establishment of theChemical Contaminants at the Faculty of Technology towards the establishment of the
Center of Excellence in Food Safety and Emerging Risks, 2009-2012. Coordinator: Prof. Dr.
Biljana Škrbić

Bilateral project within Serbian-Portugal intergovermental S&T programme,
Polycyclic aromatic hydrocarbons and biogenic amines in smoked dry traditionally
manufactured meat products from Serbia and Portugal, 2011-2012. Coordinator of thef p f g ,
Serbian team: Prof. Dr. Biljana Škrbić

Bilateral project within Serbian–Croatian intergovermental S&T programme ,
Inorganic and organic pollutants in urban areas, 2011-2012. Coordinator of the Serbian
team: Prof. Dr. Biljana Škrbić

Project cofinanced by EU within Hungary-Serbia IPA Cross-border Co-operation
programme implemented within the 2007 – 2013 Europan Union financial framework
under the Instrument for Pre-accession Assistance (IPA), Development of xenobiotic -
d d b d ( BIOXEN ) HU SRB /0901/214/150 2010 2011
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degrading bioaugmentation products ( BIOXEN ), HU - SRB /0901/214/150, 2010-2011.
Coordinator of the Serbian team (Deputy Project Manager): Prof. Dr. Biljana Škrbić
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Bilateral project within Serbian– Hungarian intergovermental S&T programme,
Comparison of various analytical and chemometric methods 2010-2011 Coordinator ofComparison of various analytical and chemometric methods , 2010-2011. Coordinator of
the Serbian team: Prof. Dr. Biljana Škrbić

Bilateral project within Serbian–Slovenian intergovermental S&T programme , HeavyBilateral project within Serbian Slovenian intergovermental S&T programme , Heavy
metals in the environment as a consequence of the anthropogenic activities , 2010-2011.
Coordinator of the Serbian team: Prof. Dr. Biljana Škrbić

Project of Serbian Ministry for Science and Technological Development: No. 152001B,
Sources identification and correlations amongst the elements and organic compounds in
abiotic and biotic matrices: risk analysis and a contribution to the monitoring and
improvement of the environmental status, 2008-2010. Coordinator: Prof. Dr. Biljana Škrbić

Certificated reference materials – wheat flour and soil certificated contents of
polycyclic aromatic hydrocarbons, Carlsberg Srbija d.o.о., 2006/2007. Coordinator: Prof.
Dr. Biljana Škrbić
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Project of Serbian Ministry for Science and Technological Development: No. BTN-
321004B, within National Biotechnology and Agriculture Program: Baked goods and
flour confectioneries with addition of industrial plant seed, 2006-2007.Coordinator: Prof.
Dr. Biljana Škrbić

Production of new certificated reference materials. Project awarded within
competition of The Best Tehnological Innovation, 2007. Coordinator: Prof. Dr. Biljana
Škrbić

P j t f A t i F d l Mi i t f F i Aff i ithi C d l tProject of Austrian Federal Ministry of Foreign Affairs within Course development
plus program implemented in Support to higher education in Serbia and Montenegro
in 2005/2007 (2006). Coordinator: Prof. Dr. Biljana Škrbić
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Project of Serbian Ministry for Science No. 1775, within Basic Research-Chemistry:
Development of methods for identification of chemical residues and contaminants in major
food crops, 2002-2005. Coordinator: Prof. Dr. Biljana Škrbićf p , j

Project of Serbian Ministry for Science and Environment, No. 02E31: Development of
new technologies for wastegas and wastewater purification and methods for gas and water
quality control, 1996-2000. Coordinator: Prof. Dr. Biljana Škrbić

Project of Serbian Ministry for Science and Environment , No. 0935: Development of
the ecologically accepted processes and products in oil-petrochemical industry, 1991-1995.
Coordinator: Prof. Dr. Biljana Škrbić
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Through these projects important 

international collaboration with prestigious  

institutions from EU has been established:institutions from EU has been established:

60



Prof. Dr. Biljana Škrbić, JSPS Fellow 2014 - FP7 Centre of Excellence in Food Safety and Emerging Risks (CEFSER) from the Faculty of 
Technology Novi Sad, Serbia:  A point of joint research in domain of chemical contaminants in food and the environment

ThroughThrough FP7 project, FP7 project, 
CEFSERCEFSER, No. 229629, , No. 229629, 

20092009 20122012 hh20092009--20122012, the , the 
following links have following links have 

been established:been established:
• Department of 
Environmental 
Chemistry, 

• CHIRON AS, 
Trondheim, Norway y,

Barcelona, Spain
• Catalan 
Institute for• Institute for Institute for 
Water Research, 
Girona, Spain

Environmental 
Studies, Vrije
University,

• Institute of Chemical 
Technology Prague

• Thermo Fisher 
Scientific Prague

University, 
Amsterdam, the 
Netherlands
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Technology, Prague, 
Czech Republic

Scientific, Prague, 
Czech Republic
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With University of Szeged University of Szeged links were established through

j i hi S bi A C b d C i• Project within Hungary-Serbia IPA Cross-border Co-operation 
programme implemented within the 2007 – 2013 Europan Union 
financial framework under the Instrument for Pre-accession 
A i t (IPA) D l t f l i l (lAssistance (IPA), Development of an enzymological (laccase-
based) remediation product and technology (LACREMED), 
HU-SRB/1002/214/147, 2012-2013.

• Project within Hungary-Serbia IPA Cross-border Co-operation 
programme implemented within the 2007 – 2013 Europan Union p g p p
financial framework under the Instrument for Pre-accession Assistance 
(IPA), Development of xenobiotic-degrading bioaugmentation 
products (BIOXEN), HU- SRB/0901/214/150, 

S i tifi C il f A i ti f E i t l H lth d

p
2010-2011.

Scientific Council of Association of Environmental Health and 
Protection of Danube-Kris-Mures-Tisza (DKMT) Euroregion, 
Szeged, Hungary
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Through BBILATERAL PROJECTSILATERAL PROJECTS the links were established 
with the following institutions from:with the following institutions from:

••ChinaChina -- College of Environmental Science and Engineering, 
Nankai University, Tianjin (Human exposure assessment to heavy 
elements, phthalic acid esters and persistent organic pollutants 
th h i t d t d f d 2013 2015)through air, water, dust and food, 2013-2015)

•Spain - Department of Environmental Chemistry, Institute of 
Environmental Assessment and Water Research, Barcelona
(Ad d h h d h(Advanced chromatographic and mass spectrometric techniques in 
food chemical safety analysis, 2012-2013)
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•Portugal - Faculty of Veterinary Medicine – Technical 
University of Lisbon, Lisbon (Polycyclic aromatic hydrocarbonsUniversity of Lisbon, Lisbon (Polycyclic aromatic hydrocarbons 
and biogenic amines in smoked dry traditionally manufactured meat 
products from Serbia and Portugal, 2011-2012), 
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•Croatia - Croatian Geological Survey, Zagreb

I i d i ll i b 2011 2012Inorganic and organic pollutants in urban areas, 2011-2012, 

•Slovenia - Geological Survey of Slovenia, Ljubljana

Heavy metals in the environment as a consequence of theHeavy metals in the environment as a consequence of the 
anthropogenic activities, 2010-2011.
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•Hungary - Chemical Research 
Centre - Hungarian Academy ofCentre Hungarian Academy of 
Sciences, Budapest

Comparison of various analyticalComparison of various analytical 
and chemometric methods, 2010-
2011

66



Prof. Dr. Biljana Škrbić, JSPS Fellow 2014 - FP7 Centre of Excellence in Food Safety and Emerging Risks (CEFSER) from the Faculty of 
Technology Novi Sad, Serbia:  A point of joint research in domain of chemical contaminants in food and the environment

Just recently (July 2014)

Protocol of Scientific CooperationProtocol of Scientific CooperationProtocol of Scientific Cooperation Protocol of Scientific Cooperation 

has been agreed between 

“VasileGoldiş ” Western University of Arad –

Institute for Life Sciences, Arad, Romania, and 

CEFSERCEFSER
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Latest interests:

i i f-mycotoxins in surface waters

-chemometric characterization of biomass gasification,chemometric characterization of biomass gasification, 

and…
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pyrethroids in food and environmental samples
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-pyrethroids in food and environmental samples

69
Chromatogram of the resolved standard mixture of OCPs, PCBs and 

PYRETHROIDS by GC-μECD (HP-5, 30 m x 0.25 mm, 0.25 μm)



EXTRACTION AND PURIFICATION
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EXTRACTION  AND PURIFICATION

4 ml of milk
Method for analysis

Extraction (6 ml ACN)

Method for analysis 
of pyrethroids
(quantitative)Extraction (6 ml ACN)

Extraction

(quantitative), 
OCPs and PCB 
(screening) in milk:

Shaking, 175 rpm, 30 min
(screening) in milk: 
developed in 
CEFSER

Freezer at -20 °C for 12 h

CEFSER

Purification Filtration (cooled filter paper that 
contained anhydrous sodium 

sulphate (2 g)
GC-
µECDsulphate (2 g) µECD



The events organized by the CEFSER team have been
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The events organized by the CEFSER team have been 
attended by numerous researchers from Serbia and 

Western Balkan Countries:
2014

COST Action TD 1203 “EUBis” – Workshop on Vegetable Waste Valorization, 6-7 
August 2014
Training Course on Chemical Contaminants in the Environment and Food , 21-23 
A 2014August 2014

2013

Course on Perfluorinated Compounds in the Environment and Food, 16 December, 2013
Training Course - Novel mass spectrometric techniques in the food safety analysis, 19-
20 September 201320 September 2013 
15th Danube-Kris-Mures-Tisza (DKMT) Euroregion Conference on Environment and 
Health with the satellite event LACREMED Conference „Sustainable agricultural 
production: restoration of agricultural soil quality by remediation“ 16-17 May 2013production: restoration of agricultural soil quality by remediation , 16 17 May 2013
LACREMED Mid-term Meeting, 18 January 2013



Prof. Dr. Biljana Škrbić, JSPS Fellow 2014 - FP7 Centre of Excellence in Food Safety and Emerging Risks (CEFSER) from the Faculty of 
Technology Novi Sad, Serbia:  A point of joint research in domain of chemical contaminants in food and the environment

2012

CEFSER Closing Event and Final Training, 29-30 July 2012
5th CEFSER Training Course - Analysis of Chemical Contaminants in Food and the 
Environment, 7-11 May 2012

2011

BIOXEN Closing Event, 26 September 2011
BIOXEN Training Course - High Resolution Mass Spectrometry of Xenobiotics, 1-3 
June 2011
2nd CEFSER Workshop – Persistent Organic Pollutants in Food and Environment, 8-10 
September 2011
BIOXEN Seminar Novel Approaches for Environmental Protection 8 10 SeptemberBIOXEN Seminar - Novel Approaches for Environmental Protection, 8-10 September 
2011
4th CEFSER Training Course - Persistent Organic Pollutants in Food and Environment: 
Risk Assessment 14 15 No ember 2011Risk Assessment, 14-15 November 2011



2010
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1st CEFSER Training Course – Capabilities of U-HPLC-MS/MS in Аnalysis of 
Contaminants and Pharmaceutical Compounds in Food and the Environment, 6-8 April
2010, Novi Sad
2nd CEFSER Training Course - Quality Assurance (QA) and Quality Control (QC) 
Procedures in Analysis of Contaminants and Pharmaceutical Compounds in Food and the y p
Environment, 9 April 2010, Novi Sad
1st CEFSER Workshop - Regional Perspectives in Food Safety, 14 September 2010, Novi 
SadSad
12th Danube-Kris-Mures-Tisa (DKMT) Euroregion Conference on Food, Environment 
and Health, 14-15 September 2010, Novi Sad
3 d CEFSER T i i C H h R l M S Q3rd CEFSER Training Course - High Resolution Mass Spectometry in Quantitative 
Analysis and Screening of Organic Contaminants in Food and Environment, 16-17 
September 2010, Novi Sad
BIOXEN Opening Event, 26 October 2010, Novi Sad
Course “Novel Chemometric Methods - An Introduction to Multivariate Statistical 
Techniques“, 30 November 2010, Novi Sadq
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2009

CEFSER Symposium - Communicating Science and Risks, 30 November 2009, Novi 
Sad
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The lecturers from the outstanding European institutions, 

including the world well known researchers in the field of 

chemical contaminants in food and the environment,chemical contaminants in food and the environment, 

contributed to the events, 

recognizing the importance of the CEFSER Lab in the 

region as well as for the European Research Area:region as well as for the European Research Area:
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Prof. Dr. Jana Hajšlová, Department of Food 
Chemistry & Analysis, Institute of Chemical 
Technolog Prag e C ech Rep blicTechnology, Prague, Czech Republic

Prof. Dr. Karl-Werner Schramm, Helmholtz Zentrum 
Munchen German Research Center for EnvironmentalMunchen, German Research Center for Environmental 
Health, Institute of Ecological Chemistry, Neuherberg, 
Germany

Prof. Dr. Karoly Heberger, Chemical Research Center, 
Hungarian Academy of Sciences, Budapest, Hungary

Prof. Dr. Ivan Holoubek, RECETOX (Research Centre 
for Toxic Compounds in the Environment), Masaryk 
Uni ersit Brno C ech Rep blicUniversity, Brno, Czech Republic
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Prof. Dr. Mira Petrović, CSIC-IDAEA, Barcelona, Spain

Dr. Stefan van Leeuwen, Institute for Environmental Studies (IVM), Free University, 
Amsterdam, The Netherlands

Dr. Jon E. Johansen, CHIRON AS, Trondheim, Norway

Prof. Dr. Carmen Cámara,  Dr. Jon Sanz-Landaluze, Faculty of Chemistry, 
Complutense University of Madrid, Madrid, Spain
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Prof. Dr. Csaba Vágvölgyi, Department of 
Microbiology, Faculty of Science and
Informatics University of Szeged SzegedInformatics, University of Szeged, Szeged, 
Hungary

Prof. Dr. Trajče Stafilov, Faculty of Science and 
Mathematics, Sts. Cyril and Methodius 
University Republic of MacedoniaUniversity, Republic of Macedonia

Dr Michal Godula Food Safety SpecialistDr. Michal Godula, Food Safety Specialist, 
Thermo Fisher Scientific, Prague, Czech 
Republic

Dr. Philippe Verlinde, Institute of Reference 
Materials and Measurements, Geel, Belgium



Publications: books of abstracts and papers
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Publications: CEFSER newsletters
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Publications: LACREMED newsletters and guidelines
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Publications: projects’ brochures
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Publications: projects brochures



Publications: CEFSER monograph
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CEFSER website:

www.tf.uns.ac.rs/CEFSERweb/CEFSERindex.html

84



Prof. Dr. Biljana Škrbić, JSPS Fellow 2014 - FP7 Centre of Excellence in Food Safety and Emerging Risks (CEFSER) from the Faculty of 
Technology Novi Sad, Serbia:  A point of joint research in domain of chemical contaminants in food and the environment

a point of joint research in domain of chemicala point of joint research in domain of chemical 
contaminants in food and the environment

is opened for collaborationis opened for collaboration 
with every interested researchers 

and institutions:and institutions:

E mail: biljana@tf uns ac rs

Th k  f   ki d tt ti !

E-mail: biljana@tf.uns.ac.rs

Thank you for your kind attention!
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