
 
 
 

7th Workshop 
 

SPECIFIC METHODS FOR  FOOD SAFETY AND QUALITY 
 

September 22nd 2021, Vinča Institute of Nuclear Sciences - National Institute of the Republic of 

Serbia, University of Belgrade, Belgrade, Serbia 

 

PROCEEDINGS 



SPECIFIC METHODS FOR FOOD SAFETY AND QUALITY  



7th WORKSHOP: SPECIFIC METHODS FOR FOOD SAFETY AND 

QUALITY 

September 22nd, 2021, Belgrade, Serbia 

is an online satellite event of 

 

PHYSICAL CHEMISTRY 2021 

15th International Conference on Fundamental  

and Applied Aspects of Physical Chemistry 

Organized by 

VINČA INSTITUTE OF NUCLEAR SCIENCES-NATIONAL INSTITUTE OF THE 

REPUBLIC OF SERBIA 

Vinča – Belgrade, Serbia 

 

in co-operation with 

THE SOCIETY OF PHYSICAL CHEMISTS OF SERBIA 

  
Held under the auspices of the 

MINISTRY OF EDUCATION, SCIENCE AND TECHNOLOGICAL 

DEVELOPMENT 

 
 

 

 

 

 

 

 

 



Organizing Committee 

 

Chairman 

Branislav Nastasijević (Serbia) 

 

Members 

Milovan Stoiljković (Serbia) 

Sandra Petrović (Serbia) 

Andreja Leskovac (Serbia) 

Tamara Lazarević-Pašti (Serbia) 

Neda Đorđević (Serbia) 

Vojislav Stanić (Serbia) 

 

 

International Scientific Committee 

 

Chairman 

Mirjana Čolović (Serbia) 

 

Members 

Pierre-Michel Adam (France) 

Giovanna Marazza (Italy) 

Cecilia Cristea (Romania) 

Goran Gajski (Croatia) 

Klemen Bohinc (Slovenia) 

Polonca Trebše (Slovenia) 

Evgeniya Sheremet (Russia) 

Andreja Leskovac (Serbia) 

Sandra Petrović (Serbia) 

Aleksandra Bondžić (Serbia) 

Ana Vujačić Nikezić (Serbia) 



PHYSICAL CHEMISTRY 2021 

 

15th International Conference on Fundamental 
 and Applied Aspects of Physical Chemistry 

 

 

 

 

 

 

 

 

 

7th Workshop 
 

SPECIFIC METHODS FOR  

FOOD SAFETY AND QUALITY 

 
September 22nd, 2021, Vinča Institute of Nuclear Sciences-National Institute of the Republic of 

Serbia, Belgrade, Serbia 

 

PROCEEDINGS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BELGRADE, SERBIA 2021 



7th WORKSHOP: SPECIFIC METHODS FOR FOOD SAFETY 

AND QUALITY 
 

PROCEEDINGS 

 

 

Publisher 

VINČA INSTITUTE OF NUCLEAR SCIENCES- 

NATIONAL INSTITUTE OF THE REPUBLIC OF SERBIA 

Vinča - Belgrade, Serbia 

 

 

Editors 

Dr Mirjana Čolović  

Dr Sandra Petrović 

 

 

Reviewers 

Dr Mirjana Čolović 

Dr Sandra Petrović 

Dr Andreja Leskovac 

Dr Tamara Lazarević-Pašti 

Dr Neda Đorđević 

Dr Aleksandra Bondžić 

Dr Ana Vujačić Nikezić 

 

Design 

Dr Andreja Leskovac 

 

Printed by 

Apollo Plus d.o.o., Beograd 

 

Print run 

30 copies 

 

ISBN 

978-86-7306-163-4 

 

 

BELGRADE, SERBIA 2021 



CONTENTS 

SESSION A:  

SPECIFIC METHODS IN FOOD QUALITY CONTROL 

PL A1 ELECTROANALYTICAL METHODS FOR FOOD SAFETY AND 

QUALITY CONTROL ASSESSMENT 

C. Cristea, O. Hosu, B. Feier and M. Tertis 

1 

IL A1 PRECISE TESTING OF PESTICIDES IN FOOD USING THE 

SCIEX TRIPLE QUADTM 7500 LC-MS/MS SYSTEM- QTRAP® 

READY- HIGHLY SENSITIVE ANALYSIS OF MULTI-

COMPOUND PANELS IN VARIOUS MATRICES FOR FOOD 

REGULATIONS  

D. McMillan, J. Stahl-Zeng, I. Moore, T. Biesenthal, J. Steed and W. 

Broer 

6 

IL A2 DEVELOPMENT OF NOVEL ANALYTICAL PLATFORMS FOR 

THE RAPID, POINT-OF-USE QUANTIFICATION OF MULTIPLE 

CONTAMINANTS IN FOOD SAMPLES 

G. Selvolini and G. Marrazza 

10 

IL A3 APPLICATION OF GCE AND FTIR METHODS FOR THE 

DETERMINATION OF GLIADINS FROM WHEAT FLOUR  

V. Gojković Cvjetković, Ž. Marjanović-Balaban, D. Rajić and D. 

Vujadinović 

16 

OP A1 ANALYSIS OF SPICE PAPRIKA POWDERS FROM SERBIAN 

MARKET 

V. Vasić, M. Radenković, M. Pavlović, J. Petrović, K. Nikolić, 

 M. Momčilović and S. Živković 

24 

P A1 VISUAL DETECTION OF QUERCETIN USING GOLD 

NANOPARTICLES 

M. Nemoda, M. Pavlović, M. Stoiljković and T. Momić 

28 

P A2 ALUMINA-MODIFIED CARBON PASTE ELECTRODE FOR 

DETERMINATION OF TOTAL PHENOLIC CONTENT IN WINE 

T. Novaković, M. Pagnacco, P. Banković and Z. Mojović   

32 

P A3 REVERSED-PHASE ULTA HIGH PERFORMANCE LIQUID 

CHROMATOGRAPHY ANALYSIS OF TRIAZINE PESTICIDES 

WITH ACYCLIC AND CYCLIC SUBSTITUENTS 

B. Salaković, S. Kovačević, M. Karadžić Banjac, J. Anojčić, L. 

Jevrić, S. Podunavac-Kuzmanović, S. Gadžurić and D. Antonović 

36 

P A4 POLAROGRAPHY IN DETERMINATION OF RED WINE 

ANTIOXIDANT ACTIVITY  

S. Pejić, N. Đorđević, S. Gorjanović, F. Pastor, N. Todorović 

Vukotić, V. Tešević and S. B. Pajović 

40 



SESSION B:  

FOOD SAFETY 

IL B1 TOXICOLOGICAL PROFILE OF MARINE TOXIN DOMOIC 

ACID IN HUMAN BLOOD CELLS 

G. Gajski, M. Gerić, A-M. Domijan and B. Žegura 

44 

IL B2 BACTERIAL ADHESION RATE ON FOOD CONTACT 

SURFACES 

K. Bohinc 

51 

IL B3 CHITOSAN-COATINGS IN EXTENDING SHELF-LIFE OF 

APPLES 

N. Mavrič, K. Bohinc, R. Vidrih, K. Godič Torkar and M. Bavcon 

Kralj 

54 

IL B4 IMPACT OF GAMMA IRRADIATION ON AFLATOXIN B1 AND 

OCHRATOXIN A TOXICITY 

A.-M. Domijan, B. Mihaljević, K. Markov, J. Pleadin and           

A.M. Marjanović Čermak 

61 

IL B5 TOXIC METALS CONTENT IN MUSCLE TISSUE OF COMMON 

CARP FROM LOCATIONS NEAR BELGRADE 

D. Jovanović, R. Marković, D. Šefer, M. Krstić, V. Stanić, D. Perić 

and M. Ž. Baltić 

69 

P B1 BIOWASTE-BASED CARBON MATERIAL FOR MALATHION 

REMOVAL FROM WATER 

A. Jocić, S. Brković and T. Lazarević-Pašti 

75 

P B2 VISCOSE-BASED ACTIVATED CARBON MATERIAL FOR 

CHLORPYRIFOS REMEDIATION 

V.Milanković , S. Breitenbach , C. Unterweger, C. Fürst and T. 

Lazarević-Pašti 

79 

P B3 ECO-FRIENDLY ACTIVATED CARBON AS AN ADSORBENT 

FOR DIMETHOATE REMOVAL FROM WATER 

V. Anićijević, S. Breitenbach, C. Unterweger, C. Fürst and T. 

Lazarević-Pašti 

83 

P B4 ANTIRADICAL ACTIVITY OF GRAPE  

SKIN EXTRACTS - THE EPR STUDY  

Đ. Nakarada, M. Stojanović, Z. Dajić-Stevanović and M. Mojović 

87 

P B5 DETERMINING OF INDIGO CARMINE (E132) IN CANDY  

J. Senćanski, J. Maksimović, S. Blagojević and M. Pagnacco 

91 

P B6 CYTOTOXIC ACTIVITY OF RED WINE ON HCT 116 AND 

PANC-1 CELL LINES 

J. Žakula, N. Đorđević, N. Todorović Vukotić, L. Korićanac, V. 

Kovačević and S.B. Pajović 

95 



P B7 GROSS ALPHA AND GROSS BETA ACTIVITY AND 

OSCILLATORY RESPONSE OF  Sardina pilchardus FISH 

SPECIES FROM ADRIATIC SEA  

M. Janković, J. Maksimović, B. Janković, N. Bošković, M. Rajačić 

and D. Šuković 

99 

P B8 THE COMPARISON OF HEAVY METAL CONTENT OF Sardina 

pilchardus SPECIES COLLECTED FROM BAY AND OPEN 

ADRIATIC SEA  

A. Pesić, D. Joksimović, M. Janković, N. Sarap, J. Maksimović and 

M. Pagnacco 

103 

P B9 CYTOTOXICITY AND GENOTOXICITY OF Juniperus communis 

ESSENTIAL OIL AND POST-DISTILLATION WASTE  

B. Vasilijević, S. Cvetković, S. Đukanović, D. Mitić-Ćulafić, 

M. Jovanović and B. Nikolić 

107 

P B10 ASSESSMENT OF CADMIUM MOBILITY IN BIOAPATITE 

AMENDED SOIL: LEACHING TESTS AND AVAILABILITY TO 

THE TOBACCO PLANT 

M. Jović, J. Marković, M. Šljivić-Ivanović and I. Smičiklas 

111 

P B11 EFFECTS OF CHRONIC ORAL D-GALACTOSE TREATMENT 

ON GENERAL HEALTH STATUS IN MALE WISTAR RATS 

J. Martinović, I. Guševac Stojanović, M. Zarić, A. Todorović, F. 

Veljković, S. Pejić, Z. Stojanović, N. Mitrović, I. Grković and D. 

Drakulić 

115 

P B12 A SINGLE DOSE OF MICROPLASTIC PARTICLES INDUCES 

CHANGES IN ORGAN WEIGHT OF MALE WISTAR RATS 

Z. Stojanović, A. Todorović, J. Martinović, N. Filipović, F. Veljković 

and I. Guševac Stojanović 

119 

P B13 YELLOW GENTIAN ROOT EXTRACT AND ITS 

MONOTERPENE COMPOUNDS EXHIBIT ANTICANCER 

POTENTIAL 

A. Valenta Šobot, D. Drakulić, J. Savić, G. Joksić and J. Filipović 

Tričković 

123 

P B14 GENOTOXICITY TESTING OF ACACIA HONEYS OF 

DIFFERENT GEOGRAPHICAL ORIGIN  

S. Petrović, A. Bondžić, B. Nastasijević and A. Leskovac 

127 

P B15 CYTOGENOTOXICITY OF DEOXYNIVALENOL AND 

ZEARALENONE 

A.-M. Domijan, K. Hercog, M. Filipič, M. Sokolović, M. Gerić, G. 

Gajski and B. Žegura 

 

131 



P B16 IN VITRO EVALUATION OF CHLORPYRIFOS CYTOTOXIC 

EFFECTS 

M. Čolović, A. Leskovac, A. Vujačić Nikezić and D. Krstić 

135 

P B17 EFFECT OF CHLORPYRIFOS-OXON ON MEMBRANE 

DAMAGE AND CELL VIABILITY  

D. Krstić, S. Petrović, A. Vujačić Nikezić and  M. Čolović 

139 

P B18 INFLUENCE OF CAVITATION EFFECT ON STABILITY OF 

AFLATOXIN IN MILK 

V. Stanić, B.K. Adnadjević, S. Stefanović, S. Tanasković, B. 

Nastasijević, D. Jovanović and V. Živković 

143 

P B19 ANTIFUNGAL ACTIVITY OF Gentiana lutea EXTRACTS 

B. Nastasijević, M. Milutinović, V. Stanić and S. Dimitrijević- 

Branković 

147 

 

 

SESSION C:  

FUNCTIONAL FOOD 

IL C1 BIOACCESSIBILITY OF OLIVE-DERIVED NUTRACEUTICALS 

DETERMINED BY NOVEL STANDARDIZED PROTOCOLS 

K. Radić 

151 

OP C1 THE ROLE OF SUSTAINABLE AGRICULTURE IN 

PRODUCTION OF NUTRIENT DENSE FOOD  

V. Dragičević, M. Stoiljković, M. Simić, M. Brankov, M. Šenk, M. 

Dodevska and M. Tolimir 

157 

OP C2 PHENOLIC PROFILE OF PLUM WINES AND THEIR ACTIVITY 

IN THE PROTECTION AGAINST FREE RADICALS 

U. Čakar, N. Lisov, I. Plavšić, A. Petrović, D. Krstić, I. Stanković 

and B. Đorđević 

164 

P C1 ANTIMICROBIAL AND PRO-METABOLIC PROPERTIES OF 

Salvia officinalis AQUEOUS EXTRACT 

J. Filipović Tričković, B. Ćetenović, G. Joksić, Đ. Katnić, A. Krstić 

and A. Valenta Šobot 

168 

P C2 APPLICATION OF TOMATO (S. lycopersicum) WASTE PECTINS 

IN BIOGENIC SYNTHESIS OF SELENIUM NANOPARTICLES 

N. Golub, K. Radić, D. Anić, E. Galić, T. Vinković, M. Dutour 

Sikirić and D. Vitali Čepo 

172 

P C3 ANTIBACTERIAL ACTIVITY OF AQUEOUS-ETHANOLIC 

EXTRACTS OF Alchemilla vulgaris AND Frangula alnus 

COMBINED WITH STREPTOMYCIN 

S. Đukanović, S. Cvetković, T. Ganić, B. Nikolić, N. Tomić, D. 

Kekić and D. Mitić-Ćulafić 

176 



P C4 MODULATION OF REDOX PARAMETERS IN RAT LIVER 

INDUCED BY FLAXSEED OIL 

A. Todorović, I. Pavlović, S. Pejić, J. Miletić Vukajlović, F. 

Veljković, J. Filipović Tričković, A. Valenta Šobot, J. Martinović, I. 

Guševac Stojanović, Z. Stojanović and D. Drakulić 

180 

P C5 COMPARISON OF EXTRACTION KINETICS OF PHENOLIC 

COMPOUNDS DURING SPONTANEOUS AND INOCULATED 

FERMENTATION CV. CABERNET SAUVIGNON  

N. Lisov, I. Plavšić, U. Čakar, A. Petrović and Lj. Gojković-Bukarica 

184 

P C6 ANTIBACTERIAL ACTIVITY OF RED WINE   

N. Đorđević, I. Novaković, N. Todorović Vukotić, V. Tešević and S. 

B. Pajović 

188 

P C7 N-ACETYLCYSTEINE AS REGULATOR OF THE CELLULAR 

HOMEOSTASIS 

A. Leskovac, M. Čolović, A. Bondžić and S. Petrović 

 

192 



119 

P B12 

A SINGLE DOSE OF MICROPLASTIC PARTICLES 

INDUCES CHANGES IN ORGAN WEIGHT OF MALE 

WISTAR RATS 
 

Z. Stojanović1, A. Todorović2, J. Martinović2, N. Filipović1, F. Veljković2 and 

I. Guševac Stojanović2 

 
1Institute of Technical Sciences of SASA, Knez Mihailova Street 35/4, Belgrade, 

Republic of Serbia 
2VINČA Institute of Nuclear Sciences - National Institute of thе Republic of 

Serbia, University of Belgrade, P.O.BOX 522, 11351 Belgrade, Republic of 

Serbia (igusevac@vinca.rs) 

 

ABSTRACT 

Increased plastic usage creates environmental problems due to its accumulation 

and degradation into microplastic particles (MP), less than 5 mm in diameter. 

Particles from various sources like food and beverages contaminated with 

polyethylene terephthalate (PET) could accumulate in different tissues exerting 

adverse effects. Since data regarding potential acute toxicity in doses that 

represent realistic/daily ingested MP doses are entirely lacking, male Wistar 

rats were exposed to a single dose (1.4, 35 or 125 mg/kg) of PET-generated MP 

by oral gavage. Changes in wet organ weight to body weight ratio of testicles, 

adrenal glands and kidneys were examined 24 h following the treatment. 

Results point to increased organ/body weight ratio of testicles in rats exposed to 

two higher MP doses, while adrenal glands were augmented only after 

treatment with 125 mg/kg. Further research is needed to gain insight into the 

underlying mechanisms of the observed phenomenon. 

 

INTRODUCTION 

Excessive production, usage and discharge of various pollutants in our 

environment arose due to increased industrialization. Lately, particular attention 

has been drawn to plastic since large amounts of its waste have been 

accumulated in all ecosystems [1]. While this polymer is generally perceived to 

pose minimum risk to humans and other living beings, it is noticed that pieces 

smaller than 5 mm, generally termed as microplastic particles (MP), could 

greatly impact health. Humans could accumulate MP generated from 

polyethylene terephthalate (PET), present (due to contamination) in various 

sources such as marine food, salt, milk, tea, coffee, and drinking water [2]. 

Within the body, these particles could act as endocrine-disrupting chemicals 

mimicking activities of endogenous steroid hormones and interfering with 
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organs’ structure and function [1]. For instance, chronic fishes’ exposure to MP 

induces impacts to the endocrine system in a sex-dependent manner, increases 

cortisol levels, induces hyperactivity and initiates histological alterations in 

kidneys [2]. Up to date, there are no data regarding the effects of acute MP 

exposure on hormone-producing organs such as testicles, adrenal glands and 

kidneys of mammals. 

The current study tested whether a single ingested dose of PET-originated 

MP, representing realistic/daily ingested dose in humans [3], induces a shift in 

the organ weight/body weight ratio (relative organ weight) of testicles adrenal 

glands and kidneys, 24 h following the application. The obtained data support 

the speculations of potential MP acute toxicity effects. 

 

EXPERIMENTAL 

Polyethylene terephthalate bottles of worldwide famous soft drink brand 

were thoroughly washed with distilled and Milli-Q water. After filing, produced 

MP sawdust was sifted through a laboratory sieve with a mesh size of 160 μm. 

Laser diffraction analysis showed that specimens are composed of MP with a 

median diameter of 85 μm (d10 = 35 μm and d90 = 170 μm). 

For the purpose of the experiment, adult male Wistar rats (300 – 350 g, 

n= 4 per group) were randomly divided into five groups: intact animals (I); rats 

that received 2.5 ml of Milli-Q (Q); rats subjected to either 1.4 or 35 or 125 

mg/kg of MP dissolved in 2.5 ml of Milli-Q (P1, P2, P3, respectively). The 

doses were calculated by multiplying human doses to correction factor (Km, 6.2 

for rats) [3], [4]. All treatments were applied in a single dose by oral gavage. 

24 h after treatment administration, rats were weighed and sacrificed. 

Testicles, kidneys and adrenal glands were carefully isolated and rinsed in 

phosphate-buffered saline (PBS). Excessive PBS was removed, and the organs 

were weighed. The relative organ weights were calculated as the ratio of organ 

(wet, mg) weight to body weight (g). Obtained data were analyzed by One-way 

analysis of variance followed by Tukey’s posthoc test using GraphPad Prism 6 

Software (San Diego, USA). Results are presented as a percentage of I group ± 

SEM. Results were considered significant at p value < 0.05. 

All experimental procedures were approved by the Ethical Committee for 

the Use of Laboratory Animals of VINČA Institute of Nuclear Sciences - 

National Institute of the Republic of Serbia, University of Belgrade (the 

authorization number 323-07-03460/2021-05) and were in accordance with 

European Communities Council Directive (2010/63/EU). 
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RESULTS AND DISCUSSION 

Significant differences in organ 

weight between treated and control 

animals may occur in the absence of any 

morphological change, often preceding 

them. Thus, organ weight can be one of 

the indicators of substance toxicity [5]. 

In a current study, treatment with two 

higher MP doses induced an increase in 

the relative weight of testicles compared 

to both the I and Q groups (p < 0.05 for 

P2 and p < 0.01 for P3, respectively). At 

the same time, P3 animals showed an 

increase in the relative weight of adrenal 

glands regarding animals in the I group 

(p < 0.01 for P3) (Figure 1A and 1B). 

Observed enlargement can 

generally reflect increased interstitial or 

tubule fluid content due to impairment 

of fluid flow in an organ and 

inflammation, etc. In opposite, no 

changes were observed in the relative 

weight of organs following MP 

treatments: in testicles upon 1.4 mg/kg 

MP treatment, in adrenal glands after 1.4 

mg/kg or 35 mg/kg MP treatments, and 

all MP treated groups of kidneys. Such 

absences of changes following MP 

treatments suggest that either these 

organs are not affected by proposed 

doses of MP or have different sensitivity 

to MP (Figure 1C). Some other 

mechanisms that do not impact organ 

weight but damage its structure and 

function could be employed. 

Since organs of interest in this study are hormone-producing, any 

substance that affects their structure and functions, such as MP, could induce 

overall endocrine system disbalance and might act as an endocrine chemical 

disruptor leading to a variety of disorders. 

 

 

 

 
Figure 1. Relative organ weights of 

male rats 24 h after receiving a 

single dose of microplastic A) 

Testicles, B) Adrenal glands, and 

C) Kidneys. Data are presented as 

% of I. Statistical analysis was 

performed using one-way ANOVA 

followed by Tukey’s post hoc test  

(* represents difference to I group, 
# represents difference to Q group). 
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CONCLUSION 

Based on the presented data, the concern should be raised regarding daily 

MP intake through food and beverages since even a single MP dose could 

impair the physiological structure and function of endocrine organs. 
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