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The purpose of this paper was to analyse the implemented quality management systems
(QMSs) based on International Organization for Standardization (ISO) 9001 in the
production/service sector, operating only with food of animal origin. The research
covered the analysis of the rationale for the implementation of QMSs, the quality
tools used in interviewed food companies and achieved effects and outputs. The
survey comprised 59 Serbian food business operators holding ISO 9001 certificates.
The obtained results revealed that the implementation of QMSs resulted in the
improvement of food conformity in both of its dimensions — food quality and food
safety. Results indicated improvements towards customer satisfaction and
strengthening of their competitiveness, including an increase in the sales and market
share. However, none of the surveyed companies recorded any QMS improvement.
Companies confirmed efforts made in product improvement but most of them did
not improve their processes or confirm higher levels of effectiveness and efficiency
of their systems.
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1. Introduction

In the last decades, quality has evolved from a product focused concept to a management
system concept. The quality management system (QMS) models and the philosophy of
Juran, Ishikawa and Deming, as quality ‘gurus’ (Deming, 1986; Ishikawa, 1986; Juran,
1998) were the driving force for the International Organization for Standardization
(ISO) to develop standards focused on quality management. The aim of every QMS
based on the ISO 9000 series of standards is to enable a company to demonstrate its
ability to provide products and services that meet customers’ and legal requirements, to
enhance customers’ satisfaction and to achieve continual improvement (ISO, 2008,
2009). According to the annual ISO survey, by the end of 2010, more than 1.1 million
ISO 9001 certificates had been issued in 178 countries, and the number of companies
implementing QMS on the global market continuously increases (ISO, 2010; Karipidis,
Athanassiadis, Aggelopoulos, & Giompliakis, 2009). The food industry participates
with 4.3% in the total number of certificates. Companies apply for the certification
mainly for commercial purposes, which requires a recognised and impartial mechanism
to ensure the conformity of an implemented management system. This unbiased
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The aim of this paper was to assess and compare the compliance of the chosen quality character-
istics of commercially available dairy products with the requirements of the current Serbian legisla-
tion. A total of 706 samples of liquid milks (pasteurized and UHT-treated), fermented milks (liquid
and solid yoghurt) and milk powders (skimmed and whole milk powder) were collected from the

market and analysed for milk fat content, pH value, water content and protein content, depending
on the type of product. The obtained results were interpreted in relation to the dairy plants capaci-
ties in which the analysed dairy products were produced. Except the fermented milk samples with
a declared milk fat content of 3.2 %, all other analysed compositional and quality parameters of the

selected dairy products were in compliance with the current legislation. It was observed that dairy

plants of smaller capacity had a higher variation of quality characteristics of dairy products.

Key words: quality, fermented milks, liquid milk, milk powder, legislation

Introduction

The dairy industry in the Republic of Serbia is of
high economic importance. According to the official
statistical data, the total milk production in Serbia is
around 1.5 billion L/year. Approximately 700 million
L (nearly 50 %) are processed in 200 dairy plants of
different capacities (Yearbook, 2011; Analysis, 2012).

Depending on the daily processing capacities,
Serbian dairy plants can be categorized as follows: (i)
plants with a capacity over 20000 L/day, (ii) plants
with capacity below 20000 L/day and (iii) small
craft plants with a daily capacity below 3000 L/day.
Although the first group represents only 15 % of
the total number of dairy plants, it contributes with
more than 80 % to the total industrial milk process-
ing (Analysis, 2012).

The structure of the dairy products varies
among dairy plants in Serbia and has dramatically

changed over the past few years (Popovic, 2009).
The biggest dairy processors are focused on the
production of liquid milks (pasteurized and steri-
lized milk) and fermented milks (liquid and solid
yoghurts) which accounts for approx. 45 % and
37 % of the total production, respectively. Further-
more, these big plants, after undergoing privatization,
increased their production of fermented milks, dif-
ferent kinds of yoghurt, and UHT milks by nearly
10 % and 5 %, respectively, and reduced the produc-
tion of cheeses. In contrast, middle and small sized
dairy plants are mostly focused on the production of
dairy products such as cheese and kajmak (Serbian
traditional product) etc. which comprise app. 50 % of
their production, but still with a significant participa-
tion of fermented milks (15-20 %) (Popovic, 2009).

The quality and the safety of dairy products
are of highest importance and represent one of
the main goals of the dairy industry. Also, they are
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to officially invite you to attend and participate at the ,,59™ International Meat Conference*
(MEATCON2017) on October 1-4, 2017. The conference will be held at Hotel ,,Mona“, Mt. Zlatibor,
Republic of Serbia.
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Abstract. The objective of this paper was to present environmental performance of the meat
chain and highlight main environmental footprints. The meat sector is recognized as one of the
leading polluting sectors in the food industry. The meat chain was analyzed from a five-link
perspective introducing the following actors: farm(er)s, slaughterhouses, meat processors,
customers and consumers. Meat production needs natural resources (water and energy)
resulting in waste and waste water discharge. As an outcome it has a high influence on climate
change in respect to global warming, acidification and eutrophication potentials and ozone
depletion substances.

1. Introduction

Meat production is increasing as a result of world's population growth and consumption of meat per
capita [1]. However, meat is considered as a food product with the greatest environmental impact [2].
Regardless of the role in the meat chain, this type of production seeks for natural resources (land,
water and energy) and emits various pollutants into the environment [air, water, land] [3, 4]. Steinfeld
et al. assume that all livestock systems occupy up to 30 per cent of the planet’s ice-free terrestrial
surface area [5]. The future will bring us differences in livestock production between countries
[developed vs. developing] and production systems (highly intensive production systems vs.
smallholder systems) [6]. Livestock production is characterized with the inefficiency of animals in
converting feed to meat since over 75% of the energy consumed is lost in body maintenance, manure
and by-products such as skin and bones [2]. At the farm level, manure management is mostly
responsible for polluting the environment. Main environmental impacts in slaughterhouses and meat
processing plants are usage of energy, usage of water, waste handling and wastewater discharge [7].
The availability of environmental indicators allows comparing the environmental performance over
time and against other food companies, highlighting optimization potentials [8].

The meat chain has five main links — farm(er)s, slaughterhouses, meat processors, customers
[supermarkets, butcheries, retailers] and consumers [9, 10]. 'Farming' includes all livestock activities
which take place in a farm, covering also contribution of feed production and waste/manure
management [11]. 'Slaughterhouse' covers reception of live animals, livestock handling, animal
welfare, slaughtering and chilling [12]. 'Meat processing plant' starts with reception of carcasses and
ends up with the storage of final meat products [12]. 'Customers' are points of sale and cover
supermarkets and grocery shops or specialized shops selling meat [10]. 'Consumers' cover
refrigeration of food [13], meat preparation and cooking [14]. Meat is consumed for a number of
reasons such as nutritional needs and dietary patterns [15] sensory attributes and cultural habits,
religion beliefs and wealth [16, 17]. This clarifies why the discussion on the nutritional benefits versus
the environmental effects of meat consumption is opposed [18].

m Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
- -~ of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1


http://creativecommons.org/licenses/by/3.0

HHCTUTYT 3A XUT'MJEHY U TEXHOJIOTHJY MECA

INSTITUTE OF MEAT HYGIENE AND TECHNOLOGY

Naj broj Kaéanskog 13
11000 Beograd
Post. fah 33-49
PIB 100265676
R. SRBIJA

[ 1

Dr Ilija Djekic

Telefon: (381) (11) 2650 - 655
Direktor: (381) (11) 2650 - 722
Telefaks: (381) (11) 2651 - 825
E-mail: institut@inmesbgd.com

BEOGRAD,02.09.2015.

L .

Dear dr Ilija Djekic,

It is our pleasure to invite you to deliver the lecture entitled: ,, Environmental Impact of Meat
Industry — Current Status and Future Perspectives® at the International 58" Meat Industry
Conference (MeatCon2015): "MEAT SAFETY & QUALITY: WHERE IT GOES?", to be held in

Mt. Zlatibor, Serbia, October 4-7™, 2015.

Please note: Oral presentations are limited to 15 minutes, plus additional 5 minutes for discussion

following the presentation. This time limit will be strictly respected

by the session moderators to

keep concurrent sessions in synchrony and within scheduled programme. The power point
presentations should be prepared in English language, while presentation may be delivered

alternatively — in English or Serbian language.

Please follow detailed instructions provided herewith for preparing your oral presentation:

http://www.mesim.rs/?page id=831.

All other details regarding registration (fee, accommodation,
http://www.mesim.rs.

etc.) may be found at:

Participation and / or attendance to all conference events will be granted only to those delegates

who are properly registered and with the conference badge.

We look forward to welcoming you to the Conference (MeatCon2015) and to your active

participation in this important event.
With compliments,

e A

Dr Ivan Nastasijevic,
Chair, International Scientific Committee of the MeatCon2015
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International 58th Meat Industry Conference “Meat Safety and Quality: Where it goes?’

Environmental Impact of Meat Industry — Current Status and Future
Perspectives

Tlija Djekic**

#Food Safety and Quality Management Department, University of Belgrade, Faculty of ~ Agriculture, Nemanjina 6, 11080 Belgrade, Republic of
Serbia

Abstract

The objective of this paper is to give an overview of the environmental impact of meat chain. The meat industry has a significant
impact on the environment throughout the entire production chain and current scientific researches outline three main
perspectives of research — product based using life cycle assessment as a tool, process based exploring main environmental
aspects and systems based analyzing the rationale for environmental maanagement. Regardless of the perspective, environmental
impacts of the meat chain influence three dimensions - climate change, revealing the necessity of analyzing greenhouse gas
emissions in perspectives of global warming potential, consumption of natural resources mainly water and energy and polluting
the environment with various types of waste and polluted waste water.

Future perspectives highlight the necessity to deploy further research towards analyzing environmental impacts of the meat
industry expressed in terms of existing and newly developed environmental indicators and identifying solutions for decreasing
the overall environmental impact of the meat chain.

© 2015 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of scientific committee of International 58th Meat Industry Conference “Meat Safety and
Quality: Where it goes?’ (MeatCon2015)”.

Keywords: meat chain; environmental impact; environmental indicators

1. Introduction

The livestock sector's need in natural resources, such as land, water, and energy is increasing and this sector has a
severe environmental impact on air, water and soil [1]. These impacts arise from various emissions into the
environment as well as from the consumption of resources associated with the production processes [2]. Meat is one
of the food products with the greatest environmental impact due to the inefficiency of animals in converting feed to

* Corresponding author. Tel.: +381-11-2615-315; fax: +381-11-2193-659.
E-mail address: idjekic@agrif.bg.ac.rs

2211-601X © 2015 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of scientific committee of International 58th Meat Industry Conference “Meat Safety and Quality: Where it
goes?’ (MeatCon2015)”.
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FOOD SAFETY AUDITS — CURRENT STATUS AND FUTURE PERSPECTIVES
llija Djekic’

Department of Food Safety and Quality Management, Faculty of Agriculture -
University of Belgrade

*Corresponding author: idjekic@agrif.bg.ac.rs

This paper gives an overview of the current status of food safety audits, challenges in
the food industry and future perspectives. The entire auditing process has evolved
over the last 20 years. Although the classification of food safety audits into three main
types (first, second and third-party) depending on the role of the organization
requesting an audit, auditee and auditors stays as such, the criteria and audit
approach had changed.

International food safety standards still comprise the main generic criteria —
prerequisite programs, HACCP and food safety management. However, there is a
trend seen in developing tailored standards for specific food industries emphasizing
risks associated with the production processes. As a result, food safety standards
shift from being too generic to very specific, introducing various risk approaches.
Besides standards, various other food safety schemes have been introduced in order
to address food safety risks. As an outcome, second party audits prevailed compared
to third party audits, mainly due to requests from customers in the entire food chain.
Audit findings, as the key outcome of all food safety audits revealed main
nonconformities that occur in audited companies — poor level of prerequisite
programs, inadequate hazard analysis and lack of validation of control measures.
These findings are in line with the main obstacles in implementing food safety
requirements, as confirmed by food companies — lack of financial resources and lack
of food safety knowledge. In parallel, scientific research introduced new food safety
requirements such as allergen management and food safety culture that become
requirements expected to be implemented by food companies. Last but not least,
latest food safety outbreaks questioned the effectiveness of food safety audits and
real benefits arising from these audits.

In order to address new audit challenges, the entire audit approach started to change
from standard-based to risk-based auditing. Also, the new approach includes more
stakeholders in the process and widens the audit perspective from a company-based
to a food chain based, bearing in mind main food safety risks. Finally, this introduced
new audit methods and techniques as well as additional requirements for food safety
auditors.

Keywords: food safety, audits, standard-based, risk-based
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Attitudes of Serbian food technology students towards surgical
and immunocastration of boars and their sensitivity to
androstenone and skatole
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Abstract. Various European Union pork chain actors and stakeholders agreed in 2010 on a road
map to voluntarily abandon piglet castration by 1 January 2018. Because currently in Serbia, male
piglets are surgically castrated and consumers are not used to the boar taint odour and flavour, the
introduction of boar meat may modify the acceptability of pork. The objective of the study was to
investigate the attitudes, awareness and opinions of future Serbian food technologist towards
surgical castration of boars and its alternatives, and to test their sensitivity to androstenone and
skatole. We found that they were concerned about the animal welfare issues and that they were
willing to pay a little more for meat from animals treated with dignity. This was more so if they
were females and less so if they had had a rural upbringing. They strongly believed that surgical
castration is painful for the animals, but at the same time agreed that meat from castrated pigs is of
better quality. Their ambiguous attitudes regarding efficacy and quality of alternatives to surgical
castration clearly indicated the knowledge gap that must be filled by appropriate modifications of
the curriculum. Students demonstrated average sensitivity to both androstenone and skatole.
Females exhibited higher intensities of difference in both cases.

1. Introduction

Boar taint is an offensive odour and flavour present in meat from some non-castrated male pigs. This
defect has principally been ascribed to androstenone (sex steroid produced by testes) and skatole (product
of bacterial degradation of tryptophan in the gut). Surgical castration of male piglets is a standard practice
in pork production to prevent this boar taint in meat. Due to the different odours of androstenone (urine or
sweat like) and skatole (faecal), it is likely that both substances contribute separately in an additive

m Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
- -~ of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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PRIMENA INDIKATORA EFEKTIVNOSTI U PROCESU PUNJENJA U
PUNIONICI SOKOVA

OVERALL EQUIPMENT EFFECTIVNESS IN THE FILLING PROCESS IN A
BEVERAGE BOTTLER "

dr llija Deki¢", Marija Lazarevi¢”

Rezime: U raduje dat prikazizracunavanjaindikatora ukupne efektivnosti (OEE), kao jednog od
bazi¢nih indikatora Lean koncepta proizvodnje. U cilju izracunavanja ovog indikatora,
istrazivanje je realizovano u jednoj punionici vo¢nih sokova u Srbiji u periodu od mesec dana.
Indikator ukupneefektivnosti jeracunat za proces punjenja vo¢nih sokova u tetrapak ambalazu za
10 radicitih proizvoda, nakon cega je izvrSeno poredenje dobijenih podataka sa vrednostima
predvidenim za ovu granu industrije. Rad prikazuje karakteristicne gubitke koji nastaju u
punionicama kroz analizu tri faktora — raspolozivost opreme (otkaz, podeSavanja), efektivnost
opreme (prazni hodovi i krac¢i zastoji, smanjenje brzinerada) i nivo kvaliteta proizvoda (defekti i
neusaglasenosti i smanjen obim proizvodnje). Analiza je pokazala da postoje velika variranja u
rezultatima i to za sva tri parametra, a da je maksimalna dostignuta vrednost OEE iznosila
67,38%.

Kljuéneredéi: lean, indikator ukupne efektivnosti, gubici, proces punjenja

Abstract: This paper presents calculation of the overall equipment effectiveness (OEE), as one of
the basic indicators of Lean manufacturing process. In order to calculate this indicator, a field
research has been performed in one Serbian bottling company, during a period of one month.
Overall equipment effectiveness has been calculated for the process of filling fruit juices in tetra
pak packages for 10 different products. Results have been compared with the values relevant for
this type of food industry. The paper presents typical losses resulting from the filling process
through the analysis of three major factors — availability (breakdown, set-up and adjustment),
performance effectiveness (minor/idling stoppage, reduced speed), and quality rate (defect/rework
and reduced productionvolume). Analysis showed that there are large variations in results for all
three parameters, and that the maximum OEE value obtained was 67.38%.

Key words: lean, overall equipment effectiveness, losses, filling process

UVOD

U pokuSaju da ispune ove brojne zahteve, uz

Vreme u kome Zivimo, je vreme stalnih i sve
vecih izazova koji se stavljaju pred industrije.
Industrija hrane i pica nije izuzetak. Povecanje
operativnih i proizvodnih troSkova, smanjenje
otpada i emisije ugliendioksida, ali pre svega
bezbedna 1 kvalitetna hrana, su samo neki od
izazova kojima proizvodaci hrane moraju da se
bave. Sa druge strane, zahtevi kupaca za
kvalitetnom i ukusnom hranom, po niZoj ceni,
organskom hranom, uravnoteZzenog nutritivhog
sadrZaja i efikasno snabdevanje hranom. Sve ovo
povecava pritisak na proizvodace prehrambenih
proizvoda (Kennedy et al., 2013).

odrzavanje profitabilnosti, prehrambene industrije
moraju da razviju integrisani pristup poboljSanju
efikasnosti prerade hrane, da primene takve alate i
tehnike u poslovanju, koje imgju za cilj povecanje
produktivnosti poslovanja i unapredenje kvaliteta.
U tom smislu posebno seistice ,Lean” koncept.
Sistem rada, u kome se koncept poslovanja
zasniva na kupcu, je stvoren sa idejom da se kroz
optimizaciju procesa omoguci jeftin proizvod, na
vreme i sa naboljim mogu¢im kvalitetom.
Uvodenjem lean sistema proizvodnje uspostavlja
se kontinuirani proces neprestanog sistematskog
identifikovanja i otklanjanja suviSnih pojava u

1) dr llija Deki¢, vanredni profesor, Katedra

za upravljanje bezbednos¢u i kvalitetom hrane,

Poljoprivredni fakultet Univerzitete u Beogradu idjekic@agrif.bg.ac.rs
2) Marija Lazarevi¢, dipling.teh. — student master studija Poljoprivrednog fakulteta Univerziteta u

Beogradu

*) ova rad je nastao kao rezultat diplomskog rada Marije Lazarevi¢ na temu ,Analiza indikatora kvaliteta
u proizvodnji voénih sokova" odbranjen 2013. godine.
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3.1

IIpeacenHUK WM YiIaH OPraHU3ANHMOHOI 0100pPa WJIM YYeCHHMK Ha
CTPYYHHM WJIM HAYYHHM CKYNOBHMA HAIMOHAJHOT WM Mel)yHapomHor
HHUBOA

Unan mehynapogHor HaygHO-cTpydHOT KomuTeTa (International Scientific Committee) Ha cnenehnm
CTPYYHUM WU HAYYHUM CKYIIOBUMA HAIIMOHAIHOT WM Mel)yHapoHOT HHUBOA!

1

2

3.2

59™ International Meat Industry Conference - MEATCON2017 - “BETTER FOOD — BETTER
LIFE”, October 1-4, 2017, Zlatibor, Serbia

6" International Congress on Food Technology ,,Current Trends and Future Perspectives in the Food
sector: From novel concepts to industrial applications®, 18-19, March 2017, Athens, Greece
International 58" meat industry conference - MeatCon2015 - “MEAT SAFETY AND QUALITY:
WHERE IT GOES?”, October 4™ — 7™ 2015, Zlatibor, Serbia

14th International Convention on Quality UASQ — 2017 ,,Quality for Europeans and world
integrations*, 5-7 June, 2017, Belgrade, Serbia

13" International Convention on Quality UASQ — 2016, 31* May — 03" June 2016, Belgrade, Serbia
13" UASQ European quality week — UASQ EQW 2016, November, 16" - 17" 2016, Belgrade,
Serbia

International Convention on Quality UASQ — 2015, 01* June — 05" June 2015, Belgrade, Serbia
International Convention on Quality UASQ — 2014, ,,Quality for Europeans and world integrations®,
2" — 5™ June 2014, Belgrade, Serbia

IlpeaceAHUK WM YIaH y KOMHCHjaMa 3a U3paay 3aBpPIIHMX pPaJoBa HA
aKaJIeMCKH, CIICLUjAJTUCTHIKUM, MacTepP M JOKTOPCKUM CTyAHjaMa

Herasban cnucax (IIpunor 1.2)
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3.3 AyTOp WIH KOAayTop ej1adopaTa Wid CTyauja

[epuon | Onuc exadopara / cryauje

Wzpana cTyauje u nmpopadyH eMHUCHje TacoBa crakieHne Oamre ,,Carbon footprint” y Konnepny

2014 bam6wu 3a 2013. roguny u mopeheme ca 2012. ronuHOM — CTyAuja paljeHa 3a KOHIIEpH ,,bambn™,
[Toxapesarng

2014 Wspana cryamje ananm3e pusmnka mprcycTBa 6aktepuje Legionella y cucteMmy BoJoCHaOneBama
y xoreny ,,Crowne Plaza*“ (ctyamja ypaleHa Ha CpIICKOM U €HTIIECKOM je3UKY)
Uzpana cryamje ,llpermen mocrojehmx HaydHHX HCTpaKuBamka Yy o0ONacTH pasBoja

2014 (hyHKIIMOHAHE XpaHe U Moryhe mpuMeHe Yy KOHAMTOPCKO] WHAYCTPUjU* — cTyanja paheHa 3a

KOHIIEPH ,.bam0Ou™, I1oxapesair

34 PykoBoawian win capaJjHUK y peajM3alMju Mpojexkara.

Ha3us npojexra Ilepuop
Pa3Boj meTomonoruje 3a oneHy no6aBsbada u oreHa mpeko 50 mo06aBipbada KOHIUTOPCKE 2012 - 2017
WHAYCTpHje — MPOjeKaT peaTn30BaH y capaambu ca KoHIlepHOM ,,bamou*, [loxkapesair
Hanmonanuu npojexar - MUHHUCTapCTBO MPOCBETE, HAYKE M TEXHOJIOMIKOT pa3Boja PemyOnuke

. « 2016 —
Cpbuje 6p. TP 31034 “Opabpane OuojomIKEe OMACHOCTH 3a 0e30eIHOCT/KBAIMTET XpaHe aHAC

AaHMMAJIHOT TIOPEeKJIa U KOHTPOJIHE Mepe oA (apme 10 noTpoaya’




YHuueepauter y beorpany
NOJLONPHUBPEIHHA ODAKYJITET

Ha ochoBy unana 29. cras 1. 3axona o onwrem ynpaBHom noctynky (,,CnyxOeHu
rnacHuk PC*, Gp. 18/2016), Yuusep3zuter y beorpany — [NOJbOINPUBPEAHHU ®AKYITET,
Hinaje

MOTBPAY

Mla je HacTaBHHK / capanHuK ap HMnauja Bexuh, nanpeanu npodecop , YHECHHK Ha
npojexty-uma (Hazue npojexma — 6poj npojexma; yuxnyc ucmpaxcuearod. 200uHa — 200UNa).

[TpojexTH capanie ca npuepeaoM {koHuepH bamowu, Noxapesau)

Hasue npojexta: ,M3pauyHaBawe napamerapa racoea ctakieHe Oawre W wW3paga Carbon
Footprint cTyauje”

Yrosop(n) 6poj: 16/204 0a 13.05.2013 u 16/722 0n 26.12.2013

Uukayc nerpaxupamwa: 2013 — 2014

lNotepaa ce H3daje Ha NHYHHK 3aXTEB, ¥ CBPXY OCTBADHBAKLA NMPABA BE3IAHHX 32 NOCTYNAaK
H360pa y 3Bakke, a Ha OCHOBY NoAaTaka y oarosapajvhoj esdacHumj Yuusepsurera y beorpany
— [NossonpuepenHor gakynTeTa.

beorpan - 3emyH
Hatym: 09.03.2018
[led Cnyxb6a 3a PuHaHCH]CKe
U PAYYHOBOACTBEHE NOCNOBE

‘LL’ Nrnena Nlockosuh
. =27/,




YuusepauTeT y beorpany
[MOJLOINPUBPENHH GAKVYIITET

Ha ochnosy uynana 29. ctae 1. 3akoHa o onwTeM ynpaBHoM noctynky (,CnyxbeHw
rnmackuk PC*, Op. 18/2016), Yuusepanrer v beorpany — INOJBOINIPUBPEAHH ©®AKVYIITET,
H3aaje

NHOTBPAY

Ja je HacTarHWK / capanHuk ap Mnuja Pekuh, saHpeHu npodiecop , YU4ECHHK Ha
npojexty-uMa (Hasue npojexma — 6poj npofexma; yuxaye ucmparcueara: 00una — 200Una).

[TpojekTn capaawe ca npuspeaoM (NBGP Properttes — Hotel Crowne Plaza)

Ha3ue npojexTa: ,,M3paga cTyanje aHanw3e pH3dKa npucycTra Baktephje Legionella y cuctemy
sonocHabaesama y xoteny Crowne Plaza“

Yroeop(u) 6poj: 16/716 od 24.12.2013

Lnkayc ucrpaxkuearsa: 2013 — 2014

MMoTeBpaa ce n3najc Ha AM4HM 3aXTeR, ¥ CBPXY OCTBAPHBAM-A MPaBa BE3aHHX 33 NOCTYMNAK
u3bopa y 38aH.€, @ HA OCHOBY NOAATaKa y oarosapajyhoj eBMacHUMjH YuubepinTeTa y beorpany
~ Momonpuepeanor dakyntera.

beorpan — 3emyH
Hatym: 09.03.2018

Uled Cnyx0a 32 duHaHcHjcke




Yuusep3uteT y beorpany
1TOJBOINMPUBPEIHH ©AKVIITET

Ha ocHopy unana 29. crae 1. 3akoHa o onwTem ynpaBHOM nocTynky (,,Cnyxbenn
rnacHuk PC*, 6p. 18/2016), YHusepanter y Beorpany — TTOJLOIMPUBPEAHW ®AKYIITET,
u3aaje

MNOTBPAY

Ha je HacTapHHK / capaaHHK ap Wnuja "hekuh, panpeany npodiecop , YUECHHK Ha
npojexry-uma (Hazue npojexma — Bpoj npojexma, HUKAYc HCMPANCUBARLA. 200UHA — 200UHA)!

[pojexTH capanibe ca npuBpeaomM (koHuepH bambu, [Noxapesau)

Hasue npojexra: ,M3apana ctyamje - [lpernea nocrojehinx HayuHux WcTpaxupamwa y obnact
palsoja GyHKLHOHANHE XpaHe H Moryhe MpUMeHe ¥ KOHAHTOPCKO] HHAYCTPHjH®

Yrosop(n) 6poj: 16/721 od 26.12.2013

Lnknyc nctpaxusama: 2014

[ToTepaa ce H3naje Ha THYHH 3aXTER, ¥ CBPXY OCTRAPHBAHA NpaBa RE3aHHUX 3a MOCTyNak
Hibopa y 3Batbe, a Ha OCHOBY MojaTtaka y oarosapajyhoj eBuaeHUHjU YHuBep3nTeta y beorpany
— l[omonpuspennor dgakyntera.

Beorpan — 3emyn
Hartym: 09.03.2018
Lled Cnyxba 3a punaHcHjcke
W PaliyHOBOJCTEEHE NOCROBE

M rena Nockorwh



Yuusepsuter y beorpany
[MOJLOITPUBPEOHN ®AKYJITET

Ha ocHoBy unana 29, cras 1. 3akona o onwreM ynpaBHoM mnoctynky (,Cnyxbenn
rnacinuk PC*, Op. 18/2016), Yunsepinter y beorpany - INIOJBOITPUBPEOHH ®AKVYIITET,
uiaaje

MOTBPAY

Jia je HACTaBHHK / capaaHHK ap Mnuja Heknh, Banpeanun npodecop , YHECHHK Ha
npojexry-uma (Hasus npojexma — 6poj npojexma; yurayc ucmpaicudaroa. 200UNd — 200UNG).

IlpojexTn capaawe ca npHepeAoM (koHuepH bambu, [Toxapesau)

Hasus npojexra: ,,Pa3eoj Merononoruje 3a oucHy Acbae/baya W oueHa npeko 50 nobaemaua
KOHAHTOPCKE HHAYCTPHje"

Yrosop(r) 6poj: 248/1 oa 14.06.2012; 16/722 on 26.12.2013; 108/1 on 11.02.2015; 26/6 on
29.02.2016; 184/ on 03.05.3017

Linknyc nerpaxusamsa: 2012 - 2017

[ToTBpaa ce M3aaje HAa THYHM 3AXTEB, Y CBPXY OCTBAPHBAHK:A NPaBa BEIAHHX 33 NOCTYMAK
n3bopa y 3Batbe, 8 HA OCHOBY Nojartaka y oarosapajyhoj esuneHunjn Yuusepsutera y beorpaay
— [lomonpuspennor dakynrera.

beorpaa — 3emyH
Hatym: 09.03.2018
llled Cnyxba za duHaHncHjcke

H pPa4YHOBOACTBEHE NOCNOBE




YHuBep3uTer y beorpany
[TOJLONPUBPEIHH PAKYIITET

Ha ocHosy uhana 29. cras |. 3akona o onwTem ynpaBHoMm noctynky (,,CnywxGenu
rnacuuk PC*, 6p. 18/2016), Yuusepautet y beorpany - [T1OJbOIIPUBPEJHH DAKVYIITET,
W3aaje

MNMOTBPAY

Ja je HacTaBHHK / capaaHHK ap Unuja Hekuh, BaHpeanu npodecop , YYECHHUR Ha
npojekTy-uma (Hasua npofexma — bpoj npojexma; yurayc ucmpaxcuéaiva: 200uHa — 200UHA).

Hauunonanuu npojexty us [Iporpama Herpakupatba y 061acTH TEXHONOLWKOr pa3poja

Ha3sus npojexta: ,,Opabpane GHonouike onacHocTH 3a He3beaHoCT / KBAIHTET XpaHe aHHMaIHOr
Moperila H KOHTPONHE Mepe of drapMe a0 notpolaqa”

bpoj npojekra: TP - 31034

LIkknyc uetpakuieama: 2010 — panac (npojekat Tpaje Ao kpaja 2018, roadie)

[MoTepna ce M3aaje Ha NHYIIK 3aXTER, ¥ CBPXY OCTBApHBAiba NPABa BE3aHMX 33 NOCTYNAK
uibopa y 3eambe, a Ha OCHOBY NOJaTaka y oarosapajyhoj esuaeHuuju Yursepsurtera y beorpaay
— [Noswonpuspeator drakynrera.

beorpaa — 3emyH
Harym: 09.03.2018
Wegp Cnyxba 3a prHaHCH]jcKe
W payyHOBOACTEEHE NOCNOBE

g - 2 |
. S S 1
\ A5 £ 2/ Munena Jlockosuh
\ _» i e



3.5 HNuoBatop, ayrop wiM KoayTop npuxBaheHOr mnaTeHTa, TEXHUYKOT
yHanpehema, ekcniepTusa, peneHs3uja paaoBa uiM npojexkara

PEHHEH3UJA ITPOJEKATA (REVIEWS)

JBe penensyje 3a notpede HoBux COST akiuja (COST Open Call OC-2016-1, anpuin 2016),
http://www.cost.eu

OCTAJIE PELIEH3UJE

Penensuja Texumukor pemema on 23.01.2014 ayrtopa mpod. ap [parana MapkoBuha u capanHuka,

MammuHcku ¢akynret YHuBepautera y beorpaay. lato MUIIJBEHE O jeTHOM TEXHUYKOM PELICHbY:

- M84 — lHOBHpaHO TEXHHYKO pelIermhe BHOPAIMOHOT CHUCTeMa 3a KauuOpamujy, ONTHYKO KOJIOp
COPTHpPAaE, CMP3HYTOT Boha, IpUIPEMY Mace 3a MAIMHY TPU3, MIIEBeHkha, IpeuninhaBama 1 aKoBamba

Peniensnja TexHmukor pemema onx 26.12.2014 ayropa mpod. ap Jparana MapkoBuha u capamHuka,

MamuHcku ¢akynrer YHuBep3utera y beorpany. 1ato MUIIJBEHE O jeTHOM TEXHUYKOM PEUICHY:

- MS82 — HMuTerpucana pacxianHa ¥ TEXHOJOIIKA TIOCTPOjelkha y HHAYCTPHjU 3aMP3HYTe XpaHe

Penensmja TexHuukor pemema on 26.01.2015 ayropa mpod. ap [parana MapkoBuha u capanHuka,

MammuHcku ¢akynrer YHuBep3utera y beorpany. 1ato MUIIJBEHE O jeTHOM TEXHUYKOM PEUICHY:

- MB84 — YuuBep3aiHa xJajmaua 3a Jy00Ko 3aMpP3HYTE MTPOU3BOE Ca HOBOM TEXHOJIOTHjOM Xjahema

Penensmja TexHuukor pemema on 26.01.2015 ayropa mpod. ap [parana MapkoBuha u capanHuka,

MammHcku akynrer YHuBep3utera y beorpaay. JlaTo MulibeHe 0 jeTHOM TEXHHYKOM pelleHhY:

- M8 — cabupno pacxiagno ckaagumte o1 30,000 m” 3a uyBarbe moBpha y CBeXeM CTamy

PELHEH3UJA PAJIOBA (REVIEWS)

M21a - Journal of Cleaner Production, ISSN: 0959-6526, (50+ penenzuja)
M21 - Food Control ISSN: 0956-7135

M21 - Environmental Science and Pollution Research, ISSN: 0944-1344 (print version) or ISSN: 1614-7499
(electronic version)

M21 - Journal of Environmental Management, ISSN: 0301-4797

M21 - Journal of Food Protection, Print ISSN: 0362-028X or Online ISSN: 1944-9097

M22 - British Food Journal, ISSN: 0007-070X

M23 - Total Quality Management and Business Excellence, Print ISSN: 1478-3363 Online ISSN: 1478-3371
M23 - Quality Assurance and Safety of Crops and Foods, ISSN 1757-837X (online edition)

Journal of Food Research, ISSN 1927-0887 (Print), ISSN 1927-0895 (Online), Canadian Center of Science
and Education

Harpaga Publons Peer Review Awards 2017 3a peuensuje y oGnactu xuBoTHe cpeaune (Environmental
Sciences)

Ceprudukar M21a gaconuca ,,Journal of Cleaner Production 3a mompuHOC pelieH3Upamy pajioBa y TOM
yaconucy TokoM 2016 ronune.



http://www.cost.eu/

To whom it may concern

COST is an intergovernmental framework for international co-operation between
nationally-funded research activities, supported by the EU Framework Program. COST
supports coordination of scientific networks and dissemination of their results, thus
enabling scientists to collaborate in a wide spectrum of activities in research and
technology (more general information on COST can be found at http://www.cost.eu ).

At COST Open Call, Independent External Experts evaluate the proposals submitted to
COST. The evaluation consists in two remote steps:

1. Individual marking and commenting 13 evaluation criteria for each proposal.
2. Consensus between at least 3 external experts on each of the evaluation criteria.

Hereby | would like to confirm that Prof llija Djekic completed the evaluation of 2
proposal(s) on COST Open Call OC-2016-1 in the role of Independent External Expert.

Dr Primoz Pristovsek

Head Of Science Operations

COST Association | Avenue Louise 149
1050 Brussels | Belgium

Tel. +32 2 533 38 15 | Fax +32 2 533 38 90
Primoz.Pristovsek@cost.eu | www.cost.eu

COST Assgciation

COST {5 suppa rad by Averue i_ouls_a 148 | 1050 Brussels, Belgium
thi: B Framework Prog ramme B3 {0)2 333 38300 | £+32 (0)2 5333800

Ratizan 2020 office@eost su | Wik cast ey
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YHUBEP3WUTET Y BEOIPALY
- MAWLMHC KN ©AKYNTET -
BPOJ: 8472

OATYM: 26.01.2015.

Ha ocHOBY 3axTeBa Ap [parana Mapkosuha, pegosHor npodecopa
MawwuHckor dakynTteTta YHusepauTeTta y beorpagy. 6p. 84/1 oq 21.01.2015. rognHe 1 4n. 63
CratyTta MawwuHckor dakynTeta, HactaBHo-Hay4Ho Behe MalrHeKor chakynTeTa Ha ceaHuum
of 22.01.2015. rogure, goHeno je cneaehy

OOANYKY

Ha ce 3a peuenseHTe TexHWYKOr peuwetba noa Hacrosowm. ,,YHUBEP3ANHA
XnAOHAYA 3A OYBOKO 3AMP3HYTE NPOA3BOOE CA HOBOM TEXHORCIAJOM
XNABEHA®, uujn cy ayTopw: npod. ap Hparaw Mapkoswh, npod. ap ®paHuy Kocw Xapko
Yebena, aunn.wuax.maw., npod. ap HeHnag Kocanwh, acucredt Bojucnas CwumoHoawh,
annn.uex.maw., Jdennc Kosauesuh, awnnuHax.mamw. a4 Carwa Joeuh, avnn.vHx.maul
MMEHY]Y:

- Ap Munax Berouh, pea. npod. y nexanju, YHusepauteT y beorpagy
Malmwmncky daxkynter

- npodb. aAp Mnuja Thekwh, YHweepanteT y beorpaay. MornonpuapegHn
thakynTeT

Oanyky goctaevTu MWH#CTApCTBY NPOCBETE, HAYKE W TEXHONOWKOM palaod
PC. peuenaeHTuma 1 apxmeu QakynteTa pagu esuaeHumje.

~HEXKAH
MAWWMHCKOT CD?KYJ‘ITETA

-— 6*"_’-___ 1
ML i
Mpod.ap Munopag Munosaruesuh
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YMPETRIATET ¥ BECTTROY
AL ECKY QARFHTET -

B 351602

OATYM: 25.12.2014,

He ooegmy socwes  ap 5 B, PEAGRFOC PO
PR Gk 7iieTa Vi MESTsuveTS vﬁmmaﬂv aF 0T 20, romee @ yT
Bd Cvmrvts Moivsesir duyr T, memw—wm so'e Matiupscyor ayy Teve He
CRANHL S 25,7 L2018, OGS, At 6 aanahy
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A U8 M paumesenE Tepiaemos noeeds  nnn necooeos: VATEMPHCARA
PAGESAIHA & TEXHOROWYS NOCTEOIEISA ¥ WEQYCTEMIM JAM2EHVTE XPAHE",
WA e BTSN PO, 80 fpars: Mapromh, mpodp. 25 MeaHu Kocw, npod. Ap Liperwcras
Hnmeiomh, Timpos Halarn, A W ok M., npodi, ip Hwone Mrsassosnh, Meapes Sebans,
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Publons Verified Record

PREPARED BY PUBLONS ON MARCH 10TH 2018

lja Djekic

https://publons.com/a/1293811

Awards on Publons

September 2017: Top reviewers in Environmental Science

Publons Ranking
98th percentile of reviewers from University of Belgrade - Faculty of Agriculture on Publons up until March 2018,
98th percentile of reviewers in Environmental Science (all) on Publons up until March 2018,

Peer Review Summary
Performed 82 reviews for journals including Journal of Cleaner Production and Food Control, placing in the 98th percentile for
verified review contributions on Publons up until March 2018

" BE@ Journal of Cleaner Production

» R Food control

& ﬂ Total Quality Management and Business Excellence
) | Environmental Science and Pollution Research

~ [JEl ritish Food Journal

i - Science of the Total Environment

- - Journal of Environmental Management

L] - Journal of Food Protection

= - Quality Assurance and Safety of Crops & Foods

Pre-Publication Review List
A list of all verified reviews up until March 2018.

M Mar2018 Science of the Total Environment
™ Mar2018 Journal of Cleaner Production
Feb 2018 Journal of Cleaner Production
mr Jan2018 Journal of Cleaner Production
mr Jan 2018 Journal of Cleaner Production
~w Dec2017 British Food Journal
Nov 2017 Food Control
mr Nov2017  Journal of Cleaner Production
Oct 2017 Journal of Cleaner Production
®  Sep2017 Food Control
= Sep2017 Journal of Cleaner Production
=  Aug2017  Journal of Cleaner Production
m  Aug 2017 Journal of Cleaner Production
W Aug 2017 Food Control
m Aug 2017 Journal of Cleaner Production
= Jul2017 Journal of Cleaner Production
m  Jun2017  Journal of Cleaner Production
mr  May 2017 Journal of Cleaner Production
% May 2017 Journal of Cleaner Production
mr May 2017 Journal of Cleaner Production
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May 2017
Apr 2017
Apr 2017
Mar 2017
Mar 2017
Feb 2017
Feb 2017
Feb 2017
Jan 2017
Jan 2017
Jan 2017
Jan 2017
Dec 2016
Oct 2016
Oct 2016
Oct 2016
Oct 2016
Sep 2016
Aug 2016
Aug 2016
Jul 2016
Jul 2016
Jul 2016
May 2016
May 2016
Apr 2016
Mar 2016
Feb 2016
Feb 2016
Jan 2016
Jan 2016
Dec 2015
Dec 2015
Dec 2015
Dec 2015
Nov 2015
Nov 2015
Nov 2015
Oct 2015
Oct 2015
Oct 2015
Aug 2015
Aug 2015
Aug 2015
Aug 2015
Jul 2015
Jul 2015
Jun 2015
May 2015
May 2015
May 2015

Food Control

Journal of Cleaner Production

Food Control

Food Control

Total Quality Management and Business Excellence
Food Control

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Food Control

Journal of Cleaner Production

British Food Journal

Journal of Cleaner Production

Food Control

Environmental Science and Pollution Research
Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Food Control

Total Quality Management and Business Excellence
Environmental Science and Pollution Research
Journal of Cleaner Production

Journal of Cleaner Production

British Food Journal

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Environmental Management
Journal of Cleaner Production

Total Quality Management and Business Excellence
Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Environmental Science and Pollution Research
Journal of Cleaner Production

Total Quality Management and Business Excellence
Journal of Food Protection

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production
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Apr 2015
Mar 2015
Mar 2015
Mar 2015
Feb 2015
Feb 2015
Jan 2015
Jan 2016
Jan 2016
Nov 2014

. Nov 2013

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Journal of Cleaner Production

Total Quality Management and Business Excellence
Quality Assurance and Safety of Crops & Foods
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4.1 IlpencenHuk WM 4WIaH OpPraHa yHnpaB/bamkba, CTPYYHOI Oprasa,
noMOhHUX CTPyYHMX OpraHa WiIH KoMHcHja Ha daKyaTrery WIin
YHHUBEP3UTETY y 3¢eMJbH UM HHOCTPAHCTBY

Opranu ynpas/bama Ilepuon

[led xaTeape 3a Ynpapbame 0e30eaHOMINY U KBATUTETOM XpaHe 2017 - nanac

Unan oxdopa 3a HacraBy [lossonpuBpeaHor dgakynrera (ucnpen MuacTUTyTA 32

. g 2012 - 2015
npexpamMOeHy TeXHOJIOTH]y U OMOXEeMHU]Y




Yuueep3iarer » beorpany
NMOJLONPHBPEIHH ®AKYJITET
Bpoi: 16/312

Harym: 05.06.2017. roguue

Beorpail - 3eayn

Ha ocuomy umana 18, ciae 6. Crorvma Tlumonpuepeanor gakyateTa (1006,
roasHe ), aekad ana 05062017, ruasHe 1onacH

PEIHEWBE

I FAIPEINABA CE ¢yrrunje weda Kareape 3u ynpaskame te3begnowhy o
kBanuTeTom Xpave ap Augpeja Pajcosnh, pejosus npodecop, ca 05.06.2017.
rOAMHE. H3 PaINora NPOMEHE PajIHOr AHTAROBAKA lla ocHOBRY Auenca | Yrosopa o
pazy op. 02-19472 01 25.05.2017. roanne.

1] KOHCTATYJE CE JA JE MIABPAH sa weda Kateape 3a ynpagmat.e
derbeanomhy # xsanuretoM Xxpane ap Hamja Bexuh, sanpeann npodecop, a
wroacky 201672017, u 201772018, roiuny. NOYEE 01 LaHa AONOILEHE OBOT PEIIEHA.

I1I Jauy w3 Tayke U opor pewewsa. yechasa c¢ odDpauyHaTa naara 3a 1055 noves
01 7aHa JOHOWELA DBOT PELLEH].

v B0 pewerbe CTYNR HA CHATY JAHOM JUHOLLIEHA.

OQbpaianxnene

Ha ceaunuu seha KaTenpe 3a 32 vnpasmaine Beiadeaiowhy B keanuTeToM
XpaHe, TajHHm raacawem, 3a wea Katenpe wsabpan je ap Hnaja Hexub. sanpeann
npodiecop, 2 wTo ce yTephyje w3 nonuca Op. 22/425 on 05.062017. roamue, Te ce y
ciragy ca papeadbama CratyTs @akynrela oslM pelleheM KOHCTATYje pazpellckse H
w36op nvwua w3 Tavke | 1 1 oBor pewera

Y cknaay ca OanykoM o kochPUHEHTHMA ChoweHoCTH pang on 16.03.2015,
roAHHe nauy K3 Tavke 1] osor pewerd vachapa ce nnata 3a 10% Wy pasnora ppicta
yuruHje weda Karenpe.

CXOAHO CBEMY HIHETOM, QUIYHEHO f¢ KO ¥ AHCNCIHTHRY.

Mpaeka noyKa; NPOTHE OBOT DEMLEH:A JANOCACHH MOKE MOKPEHYTI CNCP 1IPEA HATALHHIM
ey G0N ¥ poky 0 60 nana 01 1aKa 0CTABBAR.

Jocyapury: - Mhny w3 Taske 1 a IT opor peweka, ConywG 2a QNIMTe, NpaBHe H KIOPOBCKS
nocrose, Cny#0H 32 GHHAHCKICKE 5 PAYYHOBOACTREHE NOCIOBE, ADXHBIL.



Yaunsepsurer v beoipagy
IMGBOPHBPETHH @ AKYATET
Bpoy: 35672412,

Aavyw: 03122002, roaune
BEOIPAI-3EMYH

Ha oceropy waanz 28. u 30, [locnosinga o paay, LTderapso-wuyvin sehie Goagyarern. na ce-
JuWnM aapkanaj 28312012, reamse. soHoeH

OAAVKY
O HMEHOBAKY LWIAHOBA CTAJHHX 0AKOPA H KOMHACHIA

Hnan L.
Orom Danvros, 2 v cxnaay ca oapeadara flotananusa 0 paiy, HMeHYly G0 43aH0EH CTRTHHX
OXGOPA M KOMMCH]R, HE OCHOBY HPCLIGTA HMOTHTY TA.

Yoaan 2.
Masaar wiannsa 0400pa  KOMUCHIE JeTHEN & MaHLRTY ¢aned HacTasnn-Hayynor veha da-
KYTIETA,

YWaan 3,
HaeRy)y ooy
- Oabop 3a HacTany:
1. xp flyiwan Kopaveanti, peionasn npapecop, HACTHTYT 1@ pacapeine v nDEPTapeTa:,
2. ap Hparay Muaaroanli, paipegay npodecop, Hacrtyr sa xosrueyatypy.
3. xp Bojan Crojaroseh, antent, HEcTHryT 33 300TexAnky,
4. nip Bpuuka Haproenh, sanpeann apodiecop, HHCTETYT 32 JeMIBHIITE B MCIHODALH|e,
3. ap Azxexearapa Bynajuh, panpeaan npadecop, MHOTHTYE 38 GHTOMETHUHEY,
. ap ok Havjanonah, peacoenk npodeeop, MuceturyT 1a muponpanpesny rexHERy.
7. sip Manja hesuh, goiear, Aactiryt a2 npexpasteny Texsoacra)y i SHOXeME]Y,
R. ap Pamvuac Tlemuh, pesonus npodecop, FMCTHTYT 34 arpocKOHoMAlY.

~ 0nlop 38 NOCKENHILIOMEKE CTYAH|E H AOKTOPAT HAYKA: _
. iap Craven [pogavopub, peonan ppodecop, HHCTHTVE 30 paTapeTse o NOBPTpeThn.
- ap Ciansga Toash, pegosan spodiecopn, HESTHTYY 10 ROPTREYROYpY,
. ap Paauna hesonnb, panpesy npodiecop. Hncraryr 12 200 rexuagy,
. ap Mupigny Kpecopyh, pegoriy npodecop, HACTHTYT 32 20MBHLELC B MELHOPALHIC,
. Cl.rmﬁﬂpé' Merponih OSpanosnh, pesosis npathecop. HuctaTyT 34 dutoscimunny.
- p Jopas Manevenuh, paspeanu npodecop, HucruTyr 18 nomoupappenyy rexidyy.
. ap 3ophoa Paayaosuk, sampensu upaecop, HHCraTyT 52 npexpamdeny TekROIOrHjy v GHOXEMHIY.
. op Tetap Mynhan, poizeard rpothecop. MHeraTy T 33 arpoescRoMRjy.
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- JHCLUNGIHHCRA KOMHEHja:
t. ap Mupro ¥pouesnhi. pcaosni ipodecop, NpoaEKs 92 HASTARY,
2. borgan Meanesownh, cexperap fpak viTers,
3. Coaspua Hyuuh, mert CayxGe 3a oTvacuTcRa MUTara,
4. Coerpana JIyropan, Cmywda 31 CTyIEHTORA TTHEARA,

Laan 4.
Opa OGaayEa CT¥NA Ha CHArY JAROM AOBOILEHA.

NPEJCEIHHK
HACTABHO-HAYUHOI" BETA

JOCTEHBATH, ACKAHY, HOTHTYTHMA, CEUPETAPY DAKYATETA, apXHaH.



4.2

Ydyemhe y HacTaBHMM akTUBHOCTHMA KOju He HOce ECIIB 0oxoBe

(mepMaHeHTHO 00pa3oBame, KYPCeBH Yy OPraHU3anuju nNpogeCcuoHATHUX

YAPY:KeHha U HHCTUTYIHja UJIH CJI1.)

KypceBu y opranu3anuju npo@ecuoHaTHUX YAPYKEeHa U HHCTUTYHHja

1.

2.

Peamuzamja oOyka (IlossompuBpennu ¢akynrer — Lloyds Register; yrosop 308/1 on
20.10.2014)
Peanuzamuja odyka (ITossonpuBpentuu dakynrer - TUV Rheinland InterCert; yrosop 453/1 ox
26.11.2015)

KomMepumjannmu yroBopu 3a Kypcese

3.

Oobyke y Carlsberg Srbija (ITossonmpuspennu daxynrer — Carlsberg; yrosop 444/1 on
18.12.2017)

Oxpyriu cTro10BH

1.

2.

Mognepatop Oxpyriior crona: ,bezdenHoct xpane y Cpbuju — HayyHa ca3zHawma U Oynyhu
n3azosu’, y okBupy FOODStars H2020 npojexra, 17.5.2017, HoBu Can (HOBOCaaCKu cajam)
Mopeparop Oxkpyrior ctoma: ,Pa3Boj 0Oe30egHocTH XpaHe — cCHeHU(PUYHH 3aXTEBH
MehyHapoJaHUX CTaHaapAa 3a yhpaBibambe Oe30eaHomhy xpane®, 12.5.2016, beorpan
(opranuzarop noptain ,,KBaaurer)

Mopeparop Oxkpyriior crona: ,Pa3Boj 0e30emHOCTH XpaHe — CHEHU(PUYHH 3aXTEBU
MelyHapoaHMX CTaHIapAa 3a ynpaBibame Oez0ennomhy xpane™, 01.10.2015, beorpan
(opranuzaropu noprain ,,Ksanurer* u [Ipupenna Komopa Cpouje)



UGOVOR
O ORGANIZOVANJU OBUKA
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Zakljuéen izmedu:

"LLoyd's Register" d.o.o. Beograd, Novi Beograd, Jurija Gagarina 32, MB 20203366, PIB
104669622, {u daljem tekstu Organizator usluge), koga u ime direktora drustva zastupa prokurista
Vladimir Simi¢, sa jedne strane.

i

Univerzitet u Beogradu, Poljoprivredni Fakultet, Beograd - Zemun, Nemanjina 6, MB 7029845, PiB
100198802, rafun broj 840-1872666-79 {u daljem tekstu Pruialac usiuge), koga zastupa dekan
prof. dr Milica Petrovic, sa druge strane.

Clan 1.
Predmet ugovora

Predmet ugovora je organizovanje obuka iz oblasti upravljanja kvalitetom, bezbednodéu hrane i
Zivotne sredine u industriji hrane na teritoriji Srbije.

Clan 2.
Obaveze organizatora usluga
Organizator usluga je u obavezi da:

- DefiniSe temu ohuka u saradnji sa pruzaocem usluga

- Utvrdi termin obuke

- Organizuje reklamiranje u cilju prikupljanja kandidata za obuke
- Organizuje prostor u kom ce se realizovati obuke

- Obezbedisva potrebna didaktiCka sredstva za obuke

- QObezbedi materijale za polaznike

- lzda sertifikate o realizovanoj obuci

Clan 3.
Obaveze pruiaoca usluga

Pruzalac usluge je u obavezi da:

- Pripremi potrebne materijale za predavanja i veibe za ugovorene obuke
- Qdrizi predvidenu obuku u dogovorenom terminu

Clan 4.

Odgovorna osoba sa strane PruZaoca usluge je dr llija Dekié, vanredni profesor, Katedra za
Upravljanje bezbednosicu i kvalitetom hrane.



Clans.
Vrednost usluge
Ugovorne strane su se dogovorile da se usluga obracunava u odnosu na jedan dan obuke.
Cena pruZanja usluge realizacije obuke iznosi . U cenu nije uracunat PDV.
Placanje usluge se vrsi u dinarskoj protivvrednosti po srednjem kursu NBS na dan fakturisanja.

Clan 6.
Zavrsne odredbe

Na sve Sto nije uredeno ovim Ugovorom primenjivace se pozitivni propisi Republike Srbije. U
slucaju spora, ugovara se nadleZznost Privrednog suda u Beogradu.

Clan 7.
Ovaj ugovor je sacinjen u 4 istovetna primerka, od kojih obe ugovorne strane zadrzavaju po dva
primerka.
Za LRQA RN s joprixredni fakultet

b ; Dekan
S 1 AC " Prof.-drMilica Petrovié

Vladimir Simi¢
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Zakljufen izmedu:

TUV Rheinland InterCert d.o.o0., Beograd, Kosovska 10, MB 20115734, PIB 104207582 {u daljem
tekstu Organizator usluge), koga zastupa direktor Vladimir Todorovic, sa jedne strane,

i
Univerzitet u Beogradu, Poljoprivredni Fakultet, Beograd - Zemun, Nemanjina 6, MB 7029845, PIB

100198802, raun broj 840-1872666-79 (u daljem tekstu Pruzalac usluge}, koga zastupa v.d. dekan
prof. dr Milica Petrovi¢, sa druge strane.

Clan 1.
Predmet ugovora

Predmet ugovora je organizovanje obuka iz oblasti upravljanja kvalitetom, bezbedno3éu hrane i
#ivotne sredine u industriji hrane.

€lan 2.
Obaveze organizatora usluga
Organizator usluga je u obavezi da:
- Definise temu obuka u saradnji sa pruzaocem usluga
- Utvrdi termin obuke
- Organizuje reklamiranje u cilju prikupljanja kandidata za obuke
- Organizuje prostor u kom Ce se realizovati obuke
- Obezbedi sva potrebna didakticka sredstva za obuke
- Obezbedi materijale za polaznike
- lzda sertifikate o realizovanoj obuci
- U slu¢aju potrebe za drianjem obuke van Beograda, obezbedi prevoz i smestaj za
predavaca

Clan 3.
Obaveze pruzaoca usluga
Pruzalac usluge je u cbavezi da:

- Pripremi potrebne materijale za predavanja i veZbe za ugovorene obuke
- Odrii predvidenu obuku u dogovorenom terminu

Clan 4,

Odgovorna osoba sa strane Pruiaoca usluge je dr llija Deki¢, vanredni profesor, Katedra za
Upravljanje bezbedno3cu i kvalitetom hrane.

Odgovorna osoba sa strane Organizatora usluge je Viadimir 5imi¢, menadzier sektora za sisteme
menadimenta.



Clan 5.
Vrednost usluge
Ugovorne strane su se dogovorile da se usluga obra¢unava u odnosu na jedan dan obuke.
Cena pruzanja usluge realizacije obuke iznosi . U cenu nije uracunat PDV.
Pladanje usluge se vrsi u dinarskoj protivvrednosti po srednjem kursu NBS na dan fakturisanja.

Clan 6.

Planirana saradnja se bazira na medusobnom poverenju. U skladu sa tim ugovorne strane ¢e
pomagati jedna drugoj prilikom sprovodenja aktivnosti predvidenih ovim Ugovorom sa punim
poverenjem i obavezujuc¢i se da pruzene usluge budu u skladu sa relevantnim zakonima i
propisima, kao i u skladu sa , Opstim pravilima i uslovima poslovanja“ Organizatora obuka (dato u
prilogu 1. ovog Ugovora)

Ugovorne strane su saglasne da Stite interese klijenata i poverljivost informacija do kojih dodu
tokom vrs$enja svojih usluga. O svim reakcijama, reklamacijama ili drugim informacijama vezanim
za drugu i trecu stranu, potpisnici su saglasni da se uzajamno informisu.

Clan 7.
Zavrsne odredbe

Na sve Sto nije uredeno ovim Ugovorom primenjivace se pozitivni propisi Republike Srbije. U
slucaju spora, ugovara se nadleZnost Privrednog suda u Beogradu.

Clan 8.

Ovaj ugovor je saCinjen u 4 istovetna primerka, od kojih obe ugovorne strane zadrzavaju po dva
primerka.

Za TUV Rheinland InterCert d.o.o.
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Zakljulen lzmedu:

Carlsberg Srbija d.0.0, Proleterska 17, 21413 Celarevo, MB 08684928, PIB 100495907, koga
zastupa Direktor sektora ljudskih resursa Aleksandra Dutina, kao Narucioca usluga (u daljem

tekstu: Naru€ilac usluge), s jedne strane

Univerzitet u Beograsu, Poljoprivredni Fakultet, Beograd - Zemun, Nemanjina 6, MiB 7029845, PIB
100198802, racun broj 840-1872666-79 (u daljem tekstu PruZalac usluge), koga zastupa dekan
prof. dr Milica Petrovi¢, sa druge strane.
Clan 1.
Predmet ugovora
Predmet ugovora je realizacija dvodnevne obuke ,Tranziclja integrisanih sistema — uloga

rukovodstva i timova“.

Clan 2.

Obuka
PruZalac usluga se obavezuje da pripremi predavanja i odgovarajuée veZbe za realizaciju obuke.
Nakon realizacije obuke, pruzalac usluge ce izdati odgovarajuce sertifikate.
Narucilac usluge se obavezuje da obezbedi salu za obuku, video projektor i osveZenja na pauzama.

Umnozavanje standarda za sve polaznike po kojima se radi obuka je obaveza Narucioca usiuge.

Clan 3.
Odgovorna osoba sa strane PruZaoca usluge Je dr llija Deki¢, vanredni profesor, Katedra za

Upravljanje bezbednoS$cu i kvalitetom hrane.

Clan 4.
Vrednost projekta

Ugovorne strane saglasno utvrduju iznos naknade za ponudenu uslugu i dinamiku pladanja.

|E|nga_“_ e | hanos Placanje SRR T
| Dvodnevna obuka - Tranzicija integrisanih 15 dana nakon ispostavljene fakture za
sistema - uloga rukovodstva i timova izvrienu uslugu

Cena ukljuéuju sve troskove predavaca. U cenu nisu uracunati tro$kovi sale / projektora i osveZenja
na pauzama. Cena je data bez PDV. Faktura se izdaje u dinarskoj protivvrednosti prema srednjem
kursu NBS.
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OKRUGLI STO

Bezbednost hrane u Srbiji — nauc¢na saznanja i bududi izazovi

Novi Sad (Novosadski sajam - Kongresni centar, tokom trajanja 84.
Medunarodnog poljoprivrednog sajma),
17.05.2017 (sreda), 11:00 — 13:00 h

Moderator: dr llija Dekic, vanredni profesor, katedra za Upravljanje
bezbednoscu i kvalitetom hrane, Poljoprivredni fakultet Univerziteta u Beogradu

11:00 Pozdravna rec¢ koordinatora FOODstars projekta
Dr Milica Poji¢, naucni savetnik, Institut za prehrambene tehnologije (FINS),
Univerzitet u Novom Sadu

11:05 Provere sistema bezbednosti hrane — novi zahtevi i izazovi bezbednosti
hrane
dr llija beki¢, vanredni profesor, katedra za Upravljanje bezbednoscu i
kvalitetom hrane, Poljoprivredni fakultet Univerziteta u Beogradu

11:20 Uloga dobavlja¢a u obezbedivanju bezbednosti konditorskih proizvoda
Sladana Dragojlovi¢ / mr Zoran Miloradovic, sektor obezbedenja kvaliteta,
Koncern ,,Bambi“

11:35 Mikotoksini kao opasnost po bezbednost hrane
dr Jovana Kos, naucni saradnik, Institut za prehrambene tehnologije (FINS),
Univerzitet u Novom Sadu

11:50 Bezbednost hrane u Srbiji pre i posle primene HACCP koncepta u
prehrambenoj industriji
dr Igor Tomasevic, vanredni profesor, katedra za tehnologiju animalnih
proizvoda, Poljoprivredni fakultet Univerziteta u Beogradu

12:05 Diskusija
svi ucesnici

13:00 Rucak



www.kvalitet.org.rs

Portal Kvalitet, Paunova 39, 11040 Beograd; e-mail: info@kvalitet.org.rs
Maticni broj: 28060173, PIB: 107240567, Tekudi racun: 265-6080310000024-06

Poziv na prisustvo Okruglom stolu

www.kvalitet.org.rs predstavlja referentni informativni veb sajt o kvalitetu i ostalim
menadzment sistemima u Srbiji i okolnim zemljama, koji na dnevnom nivou belezi vise od 150
jedinstvenih poseta i preko 600 pregledanih stranica - broj koji svakodnevno raste.

Ovim putem Portal Kvalitet Vas poziva na Okrugli sto sa temom ,Razvoj bezbednosti hrane —
specifi¢ni zahtevi medunarodnih standarda za upravljanje bezbednoS¢u hrane®. Okrugli sto ¢e se
odrzati u ¢etvrtak 12. maja 2016. godine sa pocetkom u 11h u Kongresnoj sali hotela
Majestic, Obilicev venac 28, 11000 Beograd..

Na okruglom stolu govorice:

e Dr Nada Smigié, docent, Katedra za upravljanje bezbednos¢u i kvalitetom
hrane, Poljoprivredni fakultet Univerziteta u Beogradu; Tema predavanja:
L~Upravljanje alergenima u sistemu bezbednosti hrane™

e Dr Ivan Nastasijevic, DVM, Sektor za razvoj i transfer tehnologija, Institut za
higijenu i tehnologiju mesa; Tema predavanja: ,Uloga monitoringa rezudua u
hrani u funkciji procene rizika"

Y4

e Dr Milica Pojic, Institut za prehrambene tehnologije; Tema predavanja: ,Uloga
akreditacija_laboratorija i _medulaboratorijskog poredenja u funkciji _podizanija
nivoa bezbednosti hrane"

e Sladana Dragojlovic, dipl.ing., direktor obezbedenja kvaliteta, Bambi AD,;
Tema predavanja: ,Unapredenje lanca snabdevanja u konditorskoj industriji kroz
provere preko druge strane"

e Vesna Savic, M.Sc, Delhaize Serbia; Tema predavanja: ,Razvoj dobavljaca-
usmeravanje ka standardima GFSI sertifikacione Seme"

Moderator okruglog stola bi¢e: dr Ilija Pekié, vanredni profesor, Katedra za
Upravljanje bezbednoS¢u i kvalitetom hrane, Poljoprivredni fakultet Univerziteta u
Beogradu.

Ucesnici okruglog stola govorice o znaCaju upravljanja alergenima u pogonima industrije hrane,
ulozi laboratorija u povecanju nivoa bezbednosti kao i u razvoju sistem bezbednosti hrane lanca
snabdevanja.



www.kvalitet.org.rs

Portal Kvalitet, Paunova 39, 11040 Beograd; e-mail: info@kvalitet.org.rs
Maticni broj: 28060173, PIB: 107240567, Tekudi racun: 265-6080310000024-06

Poziv na prisustvo Okruglom stolu

www.kvalitet.org.rs predstavlja referentni informativni veb sajt o kvalitetu i ostalim
menadzment sistemima u Srbiji i okolnim zemljama, koji na dnevnom nivou belezi vise od 150
jedinstvenih poseta i preko 500 pregledanih stranica - broj koji svakodnevno raste.

Ovim putem Portal Kvalitet, u saradnji sa Privrednom komorom Srbije, Vas poziva na Okrugli
sto sa temom ,Razvoj bezbednosti hrane — specificni zahtevi medunarodnih standarda za
upravljanje bezbednoscu hrane". Okrugli sto ¢e se odrzati u ¢etvrtak 01. oktobra 2015. godine
sa poCetkom u 11h u Privrednoj komori Srbije, Terazije 23/VI1I sala 1, 11000 Beograd.

Na okruglom stolu govorice:

e Dr Igor Tomasevic, docent, Katedra za tehnologiju animalnih proizvoda,
Poljoprivredni fakultet Univerziteta u Beogradu; Tema predavanja: ,Odrzivost
prehrambenih proizvoda — kriterijumi i metode za izradu Studije odrzivosti*

e Dr Ivan Nastasijevic, DVM, Sektor za razvoj i transfer tehnologija, Institut za
higijenu i tehnologiju mesa; Tema predavanja: ,Znacaj sledljivosti u konceptu
bezbednosti hrane"

e Dr Dragana Jovanovic, Institut za javno zdravlje Srbije ,Dr Milan Jovanovi¢
Batut"; Tema predavanja:_,Zdravstvena ispravnost vode za pie u proizvodnii
hrane”

e Sladana Dragojlovic, dipl.ing., direktor obezbedenja kvaliteta i Mr.Zoran
Miloradovic, menadzer za bezbednost proizvoda, Bambi AD; Tema predavanja:
»Iskustva provera inspekcijskin organa iz SAD - znacaj provere Food & Drug
Administration u poboljSanju FSMS"

o Dejan Milijanovié, M.Sc, sektor obezbedenja kvaliteta, Desing d.o.0.; Tema
predavanja: ,Iskustva provera dobavljaa od strane kupaca multinacionalnih
kompanija — znacaj provera preko druge strane u poboljSanju FSMS *

Moderator okruglog stola bi¢e: dr Ilija Pekic, vanredni profesor, Katedra za
Upravljanje bezbednoS¢u i kvalitetom hrane, Poljoprivredni fakultet Univerziteta u
Beogradu.

Ucesnici okruglog stola govorice o: razli¢itim metodologijama odredivanja odrzivosti proizvoda
(rok trajanja) zavisno od grupe proizvoda; o znacaju sledljivosti u bezbednosti hrane; o vaznosti
pitke vode u industriji hrane; o iskustvima provere inspekcijskih organa iz SAD i o proveri kupaca
iz lanaca multinacionalnih kompanija.



4.3 Jomahe wiu mel)yHapoane Harpajae U Npu3Hama y pa3Bojy o0pasoBama
WIN HAyKe

Hayunu pan ,,Cross-cultural consumer perceptions of service quality in restaurants®, ayropa Ilija
Djekic, Kevin Kane, Nikola Tomic, Eleni Kalogianni, Ada Rocha, Lamprini Zamioudi, Rita

Pacheco mnpormamen 3a Hajoospu y wacommcy Nutrition & Food Science (u3maBau Emerald
Publishing).
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5.1 YVYuemhe y peaium3anuju mnpojekara, CTyAHja WIH [PYrUX HAYYHHX
OCTBapema ca JPYrMM BHCOKOIIKOJCKHUM HMJIM HAYYHOMCTPAKMBAYKHM

YCTAaHOBaMa y 3eMJbHM WJIH HHOCTPAHCTBY

YYEITRE HA MEBYHAPOJHUM ITPOJEKTUMA

Ha3zus npojexra Ilepuon
EATMOT - Psycho-social motivations associated with food choices and eating practices - 2016 - xanac
PROJ/CI&DETS/2016/0008 8
MYCOKEY - Integrated and innovative key actions for mycotoxin management in the food and feed 2016 — nana
chain — H2020 - SFS-2015-2 Aanac
Faster Upcoming Technology Uptake Relevant for the Environment in FOOds Drying (FUTURE- 2015 — xanac
FOOD) - H2020-SFS-2014-2 A
AQUAVALENS - Protecting the health of Europeans by improving methods for the detection of 2013 — xanac
pathogens in drinking water and water used in food preparation; EU FP7 Program A
COST Action Mathematical and Computer Science Methods for Food Science and Industry (CA15118:

2015 — manac
FoodMC)
Quality control of life cycle inventory data of the milk processing chain in France (project under 2015 — 2016
supervision of The Agency for Environment and Energy Management, France)
Veg-I-Trade. Impact of Climate Change and Globalisation on Safety of Fresh Produce overning a
Supply Chain of Uncompromised Food Sovereignty; Framework programe 7 (FP7) - EU research | 2010 — 2013

projects; ITosronpuBpenan daxynretr YHuUBep3uTeTa y beorpany.




r
|

I, Raquel de Pinho Ferreira Guiné, coordinator of the international project ref. PROJ/CI&DETS/2016,/0008,
titled “Psycho-social motivations associated with food choices and eating practices (EATMOT)”, which stared
in 2016 and will end in December 2018, have the privilege to direct a team of 78 researchers, from 18
countries in three continents, to achieve altogether a very profitable scientific outcome in terms of congress
presentations and scientifically sound manuscripts. Naturally, this is only possible due to the commitment of
all partners, including the team from Serbia and therefore Prof. llija Djekic, which leads the Serbian

participation. When | addressed the invitation, Prof. llija Djekic immediately embraced this project and

CI&DETS Research Centre — Centro de estudos em Educagao, Tecnologias e Saude
Polytechnic Institute of Viseu, Portugal

INFORMATION

dedicated to it with the utmost commitment.

Viseu, 9" July 2018,
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Coordinating Professor with Teaching Habitation
Licence Degree, MsC and PhD all in Chemical Engineering
Habilitation in Food Science

Dep. of Food Industry
Escola Superior Agraria do Instituto Politécnico de Viseu,
Quinta da Alagoa, Estrada de Nelas, Ranhados, 3500-606 Viseu, Portugal

Telf: + 351 232 446 641; Fax: + 351 232 426 536; Telm: + 351 933 266 886
E-mail: raquelguine@esav.ipv.pt
URL: www.raquelguine.pt


http://www.raquelguine.pt/

Yuusepauter y beorpany
[TOJLOTIPUBPEIHH ®AKVYITET

Ha ocHoBy unana 29. cras |. 3akoHa o omwuTeM ynpasHoM nocTynky (,Cnyxbenu
rnacHuk PC“, 6p. 18/2016), YuusepaureT y beorpany — [TOJbOTIPUBPEIHHU MAKVIITET,
niaaje

MOTBPAY

Ha je HacTaBHUK / capafHHNK ap Unuja ‘hexuh, Baupeanu npodecop , YUECHHK Ha
npojexty-uMa (Hasue npojexma — 6poj npojexma; yukiyc ucmpaNcueara: 200ung - 200una):

Ipojekar puHancupaH o cTpare EBponcke KoMHcHje W3 okeupHOr nporpama Horizon 2020

Hasus npojexra: ,MYCOKEY - Integrated and innovative key actions for mycotoxin
management in the food and feed chain - H2020 - SFS-2015-2*

Yropop 6poj: 678781

Luknye nerpaxusara: 2016 — panac (npojexar tpaje ao 2020. roanue)

floTepaa ce H3Aaje HA IMYHY 32XTEB, Y CBPXY OCTBADUBAGA NPaBa BE3aHUX 33 MOCTYNAK
u3bopa y 3same, a HA OCHOBY NOJaTaka y oArosapajyho) eBuaeHunju Y HHRepautera y Beorpaay
— {lo/sonpuBpeaHOT haKynTETA.

Beorpaa — 3emywu
Hartym: 09.03.2018
——Alled Cnyxba 3a (unancujcke

7 “ | pauyHOBOACTBEHE N0CI0BE




Yuupepiuter y Bearpany
MOJLOITPUBPEAHH ®AKYJITET

Ha ocHoBy unaHa 29. ctap !, 3akoHa o omuteM ynpaBHOM nNocTynky (,CnyxGenu
rnacHuk PC", 6p. 18/2016), YuusepauteT y beorpany — INOJLOIMPUBPEOHH ®AKYITET,
H3aaje

NOTBPAY

Ja je HacTapHWK / capanHMk ap Unpja hexunh, Batipeasu npodecop , YUECHHK Ha
npojexty-uma (Haszue npojexma — 6poj npojexma, Yurkave uempaxcueana: 200und — 200uxal);

Ipojexat punancHpaH ol crpate Esponcke Komucuje W3 oxsHpHor nporpama Horizon 2020

Hazue npojekra: ,,Faster Upcoming Technology Uptake Relevant for the Environment in FOOds
Drying (FUTURE-FOOD) - H2020-SFS-2014-2*

Yrosop 6poj: 635759

Llnknye ncrpaxneamsa: 2015 - panac (npojexkar Tpaje Ao 2018. roguue)

MoTepaa ce H3daje Ha MHYHH 3aXTEB, Y CBPXY OCTBAPHBALA MMpaBa BEIaHHX 33 NOCTYNAK
H300pa ¥ 3Bakke, @ HA OCHOBY 0AATaka y oarosapajyhoj eenieHumjH Y nueepanrera y Beorpany
- Nomonpaspeanor gakynTera,

Beorpan — 3eMyH
HaTtym: 09.03.2018
ed Cnyxba aa prHaHcHjcke

K PAYYHOBOACTBEHE NOCHOBE




YHuupepauter y Beorpany
MMOJLONPHUBPEIHH CAKYIITET

Ha ocuoBy unawa 29. cras |. 3akoHa o onwreM ynpaBHoM nocTynky (,Cnyxbewn
riacHuk PC“, 6p. 18/2016), Yuueepauter y beorpaay — ITOJbOTIPUBPEJHY QAKYIITET,
Higaje

NOTBPAY

Ha je HacTaBHHK / capaAHUK ap Havja Heruh, sanpenny npodiecop ,» YHECHHK Ha
npojexty-uma (Hasue npojexma — 6poj npojexma; yuxayc ucmpaxcuearea. 200uHa — 2004Ha)!

Ilpojexat uHancupaH oa crpane Esponcke Komuckje Ha okeupHor nporpama FP7

Hazup npojexra: ,,AQUAVALENS - Protecting the health of Europeans by improving methods
for the detection of pathogens in drinking water and water used in food preparation™

Yroeop 6poj: 311846

LnKknyc HerpakuBamwa: 2013 — panac (npojekat Tpaje ao 2018. roanne)

lloTepaa ce WIzaje HA NHYHW 3aXTeB, ¥ CBPXY OCTBAPMBAibA NPpasa BE3aHWX 3 TIOCTYNAK
uzbopa y 3same, a Ha ocHOBY oAaTaka y oarosapajyhoj esuaeHumjn Y Husepaurera y Beorpany
— [lo/sonpHspeaHtor Gakyntera.

Beorpan - 3emyn
Hatym: 09.03.2018
e Cnyxba 3a prHaHCHjcKe

H FG‘I}'HOBDHTEHE nocnoee

,' Munena J]numﬁuh
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Yuusep3ureT ¥ beorpany
TTOJROINPUBPEIHHU ©@AKYIITET

Ha ocvosy unaHa 29. cras 1. 3akoHa o onwTeM ynpasdoM noctynky (,.Cnyxbenu
rnacumk PC*, 6p. 18/2016), Yuueepanter y beorpagy — [TOJBOTTPUBPEAHH ©AKVYIITET,
H3aaje

MNMOTBPAY

Ha je HacTaBRHUK / CapaaHHK ap Unuia Bexkuh, saHpeanr npodecop . YYECHHK Ha
npojexty-uma (Ha3ue npojexma — 6poj npojexma; Yukayc ucmpascusarea: 2o0und - 200uURa):

TlpojekaT uHancKpau oa cTpane Epponcke KoMHcHje 3 okBypHar nporpama FP7

Hasus npojexta: .VEG-I-TRADE - Impact of Climate Change and Globalisation on Safety of
Fresh Produce governing a Supply Chain of Uncompromised Food Sovereignty*.

Yrosop 6poj: 244994

Luxnyc HetpaxHBawa: 2010 — 2015

[MoTepaa ce u3naje HA NHUYHM 3aXTESB, Y CBPXY OCTBAPUBAKLA NPABA BE3IRHKHX 33 NOCTYNAK
uiGopa y 3pame, a Ha OCHOBY MoAdTaka y oarosapajyhoj eBuaeHumnjn YHusepautera y beorpany
— [Momonpuepeauor gakynrera.

bearpag — 3eMyH
Hatym: 09.03.2018

e Cnyxba 3a uHaHCHjCKe
¥ padyHOBOAETBEHE NOCIOBE

o Munend Jlockonuh
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5.2 PagHo aHraxkoBame Yy HACTaBM WJIH KOMHCHjaMa

HA JPyruMm

BHCOKOIIKOJICKUM HWJIH HAYYHOUCTPA)KUBAYKHM YyCTaHOBaMa y 3€M/bH

WJIN HHOCTPAHCTBY

Y1aHCTBO Y KOMHCHjaMa

Yiaora

Komucwuja 3a mpunpemy u3BelnTaja 3a u300p y HaCTaBHUKA y 3Bambe U Ha PaTHO MECTO
BaHpeIHOT mpodecopa MK TOIEHTa 3a YKy HaydHYy 00J1acT ,,yrpaBibambe 0e30eHonthy n
kBanuteToM Xpane" IlosponpuBpenHor ¢axynrtera YHuBepsurera y beorpany (6p. 400/7-
3/2 01 28.4.2016)

Uiian KoMucuje

Komucwuja 3a nmpunpemy u3BelnTaja 3a u300p y HaCTaBHUKA y 3Bambe U Ha PAJIHO MECTO
BaHpPEAHOT Npodecopa 3a y>Ky HaydHy 00JIacT ,,yIpaBibame KBaIuTeToM  dakynreTa
OpraHM3alMOHKUX HayKa YHuBep3uTeTa y beorpamy (6p 05-02 /4-18 on 19.02.2015)

Uiian KxoMucuje

Komucwuja 3a nunennupame Tpeher nukiyca ctyyja Ha CTYIH]CKOM Mporpamy

,, YTIpaBJbake IpexpaMOCHNM JlaHLeM * Ha TeXHONomKoM ¢akynTeTy 3BOPHUK U
[TosponipuBpe oM (akynrery Mctourno HoBo CapajeBo YHuBep3urera y HoBom
CapajeBo, Perryonuka Cpricka, buX (6p. 07.050/612-8/14, 30.6.2014)

Uiian KxoMucuje
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1. Vme, cpenre uMe 1 NPesuMe KaHAWIaTa - mmmf
2. MpeanoxeHo 3sawe — BaHpeaHH npodecop; (
3. Y@ HaydHa o6nacT 3a Kojy ce HaCTaBHUK GMpa — meugmm oy —
_4- PajjHu OHOC - €2 NYHUM PAAHUM BPeMEHOM;
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2. [BaTtyM 1 MecTo 0GjaB/bUBarba KOHKYPCA - Mns.znls.yumacu Hopum Hmmnue
3a 3anowsbasaiwe «locnosu», 6p 611, b4
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sl * III- NOJALM O KOMUCKIN 3A HPHI'IFEM?\PE@&ATI\ 7] om&pmy B

1. HaswB opraHa v aaTyM UMeHoBata koMucuje — M360pHo Behe, oenuum qnpmaua 18.02 2015. -

2. Cacras Komucuje 3a npunpemy ussewraja: . Py UL

1. ap JoBaH ®uaunosuh, peg. Npod.; YNpas/batbe KBANUTETOM; . \ e L
YHUBEp3uTET Y Beorpanv daxynTer opmuuaaun,ounx Hayka,

WM pea. npod.; MeHalMeHT TexHoNOorvje, MHoBaUM]a W paseoja;
YHuBepauteT y Bearpany - ®akynTer opraHU3aLMoHnx Hayka,;

) Mm gaHp. npodh.; YnpaBmbarse KBanuTeToM U GesbeaHowRy xpare;
= : YHueepaureT y Beorpaay — MNossonpuspeaHn daxynter;
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———————— == . ~

3. BpOj NPHjaB/BEHNX KAHAMAATA HA KOHKYPC — 1;
4. [Ha nn je 6UNo U3ZBOJEHMX MULLBERE YNBHOBA KOMUCH]E - HUje

5, %Twwmmuamjasm~ 9.04.2015.
6. Haumn (Mecto) objasnmsatba pedepata — ornacHa Ta6na daxynrera, 6uénnorexa, E-mail

'HacTaBHWKa v capagHMKa 1 cajT dakynrera.
7. flpurosopw — 6e3 npurosopa

IV- JIATYM YTBPHUBAHbA NPEATIONA OF CTPAHE U3BOPHOM BERA AKYNTTETA 20.05.2014.

MoTephyjem Aa je noctynak yTephusarea npeanora 3a uabop kananaata ap Hegemxka Muexosuha
y 38ar€ BaHpeaHor npocecopa soljeH y ceeMy y cknaay ca oapenbama 3akoHa, CTaTyTa YHueepsuTera,
CraTyTa ®akynTeta W MpaBunHMKa O HaunHy M MOCTYMIKY CTMU@Ha 3Batba W 3aCHMBAMLE PajHOr OfHOCA
HacTaBHUKa YHusepauTeTa y Beorpaay.

-

Mpunosu:
1. Opnyka uzbopHor Beha dakynTeTa o yTBpHMBarby NpeAnora 3a u3bop y 3same;
2. PedepaT KOMUCHE O NPUIABILEHWM KAaHAWIATUMA 38 M36OP Y 3Bakbe;
3. Caxertak pedepara KOMUCHjE O NPUjaBILEHUM KaHAMAATUMA 32 wabop y 3satbe;
4. [lokas 0 HenoCTojarby MPaBOCHAXHE NPECYAE O OKONHOCTMMA W3 un. 62.¢T.4. 3akoHa;
5. Jpyrv Npusio3n PeneBaHTHM 3a OyuMBaree (MULW/beHe MaTUUHOr daKynTeTa, NPUrosopK U

CNUYHO),

MEHA: CBY NPWN03KW, OCUM NOA Op.4., NOCTABMbLATY € U Y eNEKTDOHCKO] (OPMA.



YHuBep3HTeT y beorpany
IMomornpuBpeHU HakynTeT
bpoj: 400/7-3/2
Hatym: 28.04.2016. roamxe
Beorpan-3eMyH
TIP

Ha ocuosy un. 29. u 46. Craryra INomonpuspennor thakynTeTa Y HHBEp3nTeTa ¥ beorpany
omnyke M3Gopuor seha on 28.04.2016.roaune, foHockM cnenehe

PEINE B E

I — OBPA3VJE CE KOMHCHIA 3a npunpeMy HzsemTtaja 3a w3lop HACTAaBHHKA Y
1Bame H ma pagmo Mecto: BAHPEJIHOT [TPOGECOPA HMJIM JIOLIEHTA 3a yxy HayuHy ofnacr:

YIIPABJLAKLE BE3BEJJHOUIRY U KBAJIMTETOM XPAHE

y cacTaBy:

1. ap Auapeja Pajkosrh, penosuu mpotbecop [TosmonprBpennor gaxyntera y beorpany,
2. 1p Cnasuua I'pyjnh, penosur mnpodecop TexHonoiukor dakyntera YHHBepsuTeTa y bama

Jyun,
3. ap Wnuja Bexuh, paupeaun npodecop [Tfomonpuspeator dakynrera y beorpany.

11 - KoMHcHja je AYKHA A y ciany ca un. 46.48. u 50. Craryra IlomonpuspesHor
dakynteta 1 wi. 4. y un. 5. [lpaBHnHHKa o ypehewy Aena nocTynka u3bopa y 3Bamka M 3aCHHBaH:a

pannor ofHoca HacTaBHHKa H capaanuka JIPHITDEMHA Pedepar H CaxxeTak 0 CBHM
NPHjaB/bLEHHM KAHIHAATHMA Y PoKY o1 60 naHa o/ JaHa HCTEKA POKa 34

HDHiaBJbHBaH:e KAHIHWAATA HA KOHKYPC u y asa npuMepka Hisewra) moctasu
Katenpu 3a ynpasmawe Oeafennomhy W kBanHreToM XpaHe H HMHCTHTYTy 3a mpexpambeny
TEXIOJIOTH)Y H GUoXeMH]y, 3ajeIHO Ca MAaTEPHjaIOM.

Il - KonkypcHu mMatepujan he OHTH 10CTaBbeH KOMHCH]H.

HocTaBeHo: ,—f""ﬁ“,fl ,[lEhAH QAKVYIITETA

!

1x KoMucuju / ]Tpm}g Musniia [erposuh

1« [IpaBHOj cnyx6H e
Lét EAromp



PEITYBJHUKA CPIICKA
MHHHCTAPCTBO INPOCBJETE M KYJITYPE
Tpe PenyGauxe Cpnexe !, Baroa Jiywe,, menegon: 051/338-456, www.vlodars.net, e-mail: mp@mp. viadars.net

Bpoj: 07.050/612-8/14
HNama, 30.06.2014. rogune

Ha ocuosy wiaua 82. ctaB 2, 3akoHa o peny6muuxoj ynpasy (,,Cnyx6eas riacHHk
PemyGnure Cpncke®, Gp. 118/08, 11/09, 74/10, 86/10 u 24/12), unana 22. 3axoHa 0 BACOKOM
obpasosamy {,.Cnyx0erH rnacuuk Pemy6nwxe Cpncke, 6p.73/10, 104/11, 84/12 u 108/13),
gnana 16. YpenGe o yclioBaMa 3a OCHHBAEE H NOYETAK Pasia BACOKOLIKOJICKAX YCTaHOBa H O
DOCTYTIKY YTBpljlBatha HCITyFeHOCTH Yenosa {,Cnyxbenn rnackux PenyGnwxe Cprcke®, Gp.
35/i1 u S1/11) u pjenera MHHMCTPa O BHCHHN HAKHAAC 32 pajl YIaHOBA KOMHcHje, 6poj:
07.023/612-423/10, y nocrynky no 3axtjesy Texmonowmmxor dakynrera 3BOPHHK H
HNomonpuspeasior akynrera Hcromno Hoso CapajeBo Yuubepsurera y HceTouHowm
Capajeny, MEHHCTap DIpOCBJeTe€ H KyITYpe AOHOCH

PJEMEBE

1, Umenyje ce Kommcmja 3a nuuenimmpame Tpeher HOEKIyca cTYARja A3 CTYAMjCKOM
nporpamy Ynpasmbame npexpamfenum ganuem, na TexronomkoM dakynrery 3pOpHUK H
[Toswonpuspennom axynrery Hcroaso Hoeo Capajeso Yumpepsmrera y Hcrognom
Capajesy, y cacTapy:

1. npod. ap Arapea Pajxopuli, YHasep3uteT ¥ Beorpany, npencjenanx Komucnje

2. npog. ap Unsja Bekuh, YrrBepsuTeT y Beorpamy, unan n

3. npod. ap Kemko Jomstjanonnh, YEueep3ater y beorpany, anaH.

2. HannewHoCT H HauMB pafa KOMHCHjE NPONHCaly ¢y wiaeoM 12, ctae 2 i wnanom 13. cTas
1 Ypenabe o ycnoBuMa 3a OCHMBAHE Y TOYETAK Dafa BHCOKOINKONCKHX YCTaHOBA H O
nocTynky yrsphuBama HCITYBEHOCTH ycnopa, [IpencjemHurx KoMHCHje y KOHTAkTY ca
OCTallUM WIAaHOBAMA ORpelyje JaTyM KOMHCH|CKOT YBHAA, H HA BpAjeMe 0 TOME obaBjellTasa
Pecop 3a Brcoko oGpazorarke MHHHCTapCTBA MPOCRjeTe W KyNType, KOje je 3afykeHo 3a
aIMHHMCTPAaTHBHO-TEXHAUKY MOAPLIKY y pany KoMBcHje, ka0 I BHCOKOILKONCKY YCTAHOBY

13 npeamOyne pjeLiena.

3. Ha ocnopy 4nara 19. crap 9 3akona o BucokoMm ofpasoBamy (,,CnyxbGeun rnachuk
PenyGmuke Cprcre®, 6p.73/10, 104/11, 84/12 u 108/13), PjenrersemM MEHHCTPA OpoCBjeTe u
kyntype Opoj: 07.023/612-423/10 yreplieHa je Raxknaga 3a pal WIaHOBa KOMHCHjE 32
NALEHLUKparke ¥ A3rocy o 400,00 KM (cnorMa: 4eTUpHCTOTHHEXORBEPTAROMIHHX Mapaka),



O6pasnoxeme

Texnonowkr ¢acyarer 3pophdk o Ilossonpuspenann ¢akynter Heroune Hopo
Capajeo Ynuasepsutera v Mctounom Capajesy noanyjems je MUHHCTApCTBY NPOCBIETE H
Kyntype Penybnuxe Cpucke JjaxTjes 3a JMUeHudpatbe Tpeher uHenyca cTyadja na
CTYNHM)CKOM IPOrpaMy Ymparsame npexpamMGennm TadueM.

Hakon pasmatpama yckaaieHOCTH 3axTjeBa 3@ M3JaBame NHLEHIE [IpeMa YCJIOBHMa
uponpcanHM Ypeabom O ycnosHMa 33 OCNHBaWe H MNOYETAK pada BHCOKOLIKOICKHX
YCTaHOBA M O ROCTYIIKY YTBpHBaha HCMYERENOCTH YCIOBa, OMIYICHO je KA0 Y AHCIIO3NTHBY
OBOT pjelliea.

Moyxa o npaBuoM cpencTBy: TIPOTHB OBOI pjellIeHha MOXE CE€ YNOXHTH IPHCOBOP
MHHHCTDY [IPOCBjeTe # KyAType ¥ poky o4 8 naHa of AaHa JOCTaBIbatba UCTOT.

.-f MUHHCTAP |
(-~ €1 ol
‘Fopan MyTadunja

o
-.

JocraBmeno:

1. YnanoBHMaE KOMHCH|E

2. Pecopy 3a 8HCOKkO 0GpajoBamke
3. ApXHBH



5.3 TocroBama W mpeaaBama MO NMO3MBY HA YHHBEP3UTETHMA Yy 3eMJ/bH MU
HHOCTPAHCTBY

Hpkame mpelaBama Ha TeMy ,,Moaenupame XKMBOTHUX IHMKIyca mpou3Boja“ Ha International School on
Modeling and Simulation in Food and Bio Processes — MSFS2018, o0yka y peanmmzoBana y oksupy COST
akuuje CA15118 FoodMC, oapxanoj y Seiano - Vico Equense, Utanuja ox 11 — 14 jyna 2018.

Hpxame mpemaBama Ha TeMy: ,,MoOAenN >KUBOTHE CpPEAWHE Yy WHAYCTPUjU XpaHe — MPHUCTYI aHal3e
KUBOTHOT IUKIyca®, JlemapTMan 3a npexpamOeHn WHXemepuHr, DakyiaTeT 3a mpexpaMOeHy TEXHOJIOTH]Y U
onoxemujy YHuBep3uTeT y 3arpedy, 3arped, Xpparcka (29.03.2018).

Hpkame mpenaBama Ha TeMy: ,,MoJenupame KBaJWTETa XpaHe — HMHICKCH KBAJIUTETa W IUIAHUPAHE
KBaJIUTETa ycMepeHor ka nmorpebama kymnua (QFD)®, lenaprman 3a npexpamOeHU WHXEHepuHT, DakynTeT
3a mpexpaMOeHy TEXHOIJIOTH]y U OnoxeMHujy YHuBep3uTeT y 3arpedy, 3arped, Xpaarcka (29.03.2018).

Hpkame TpenaBama Ha TeMmy: ,,MoOlleNd KMBOTHE CpPEAMHE Y WHAYCTPHUjU XpaHEe — TPHUCTYN aHaIIn3e
KUBOTHOT mwmkiyca“, Jlemaprman 3a mpexpambOeny texHonordjy, Alexander Technological Educational
Institution of Thessaloniki, Yausepsuret y Conyny, ConyH, ['puka (14.09.2017).

Jlpkame TpenaBama Ha TeMmy: ,,MoJenupame KBAJIWTETa XpaHE — HHICKCH KBAJIUTETA W TUIAHUPAHE
KBaJIUTETa yCMepeHor Ka notpedama kynma (QFD)“, JlemaprMaHn 3a npexpamMOeHy TexHosorujy, Alexander
Technological Educational Institution of Thessaloniki, Yausep3utet y Conyny, Conys, ['puka (15.09.2017).
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MSFS2018 P G

The International School on Modeling and Simulation in Food and Bio Processing
Training School of COST action CA15118 FoodMC
Seiano - Vico Equense, NA, Italy - June, 11th-14th 2018

Certificate of participation

We hereby certify that

Prof. Ilija Djekic, from Department of Food Safety and Quality
Management, Faculty of Agriculture - University of Belgrade, Republic of
Serbia, has intensively participated as trainer to the International School on
Modeling and Simulation in Food and Bio Processes — MSFS2018, training
school of COST action CA15118 FoodMC, held in Seiano - Vico Equense, Italy,
from 11th to 14th of June 2018, and giving a lecture and a workshop on “LCA

modeling”.

With best regards,

Seiano-Vico Equense, NA, Italy, the 15th of June 2018

The Chairs of MSFS2018
| = I -
: ' ’.1'_|'J. '

= b leed ), = Al
Fabrizio Sarghini ~ Frdncesco Marra

VirProFood — An International Working Group

Tel.: +39 081 2539 457 - +39 089 96 2012 Web site: www.msfs2018.org
e-mail: inffo@msfs2018.org



Prehrambeno Faculty of

biotehnoloski food technology

fakultet and biotechnology

Sveuciliste u E;jg[@fj:i_- = ‘I_J niversity of _.T.jg_u eh
CONFIRMATION

This is to confirm that Dr Ilija Djekic, held lectures at the Department of Food
Engineering, Faculty of Food Technology and Biotechnology in the framework of COST
Action CA15118 - Mathematical and Computer Science Methods for Food Science and
industry (FoodMC). The lectures were presented to postgraduate students and staff of
the Department of Food Engineering.
Topics of the lectures were as follows:
1. “Environmental models in food industry - life cycle assessment approach”, held
on March 29, 2018.
2. “Modeling food quality - quality indexes and quality function deployment”, held
on March 29, 2018.

In Zagreb, March 30, 2018

Dr Anet Reiek Jambrak, Associate Professor

Department of Food Engineering, Laboratory for Food Processes Engineering
Faculty of Food Technology and Biotechnology,

University of Zagreb, Pierottijeva 6, 10000 Zagreb

Croatia
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AreEavopero Teyxvoroyiko Topopa Oeococarovikng
Tpnpa Texyvoroyiag Tpogipowv
®eccaiovikn EALGSa

En. Kab. E. KaAoyiévvn, Tni: +30 2310 013907,
e-mail: elekalo@food.teithe.gr

CONFIRMATION

This is to confirm that Dr Ilija Djekic, associate professor held the following lectures
at the Department of Food Technology Alexander Technological Educational
Institution of Thessaloniki in the framework of COST Action CA15118 -
Mathematical and Computer Science Methods for Food Science and Industry
(FoodMC). The lectures were held to postgraduate students and staff of the
Department of Food Technology.

Topics of the lectures were as follows:

1. “Environmental models in food industry — life cycle assessment approach”,
held on September 14, 2017

2. “Modeling food quality — quality indexes and quality function deployment” ,
held on September 15, 2017

In Thessaloniki, September 16, 2017

Dr Eleni Kalogianni, assistant Professor

Department of Food Technology

Alexander Technological Educational Institution of Thessaloniki
Thessaloniki

Greece


mailto:elekalo@food.teithe.gr

Kananaat #02
Ap BecHa JOBAHOBUHR




Ofipasal 2
BpegHoBame Noparowkor pana CapagHUka 3a 3WMcEM ceMectap 20134 5. roguHe

BoCoRDALKD ICHA WHCTHTYUWS:  YidumepiuTeT y Eeorpamy - Xemn|cxm chaxynrer
Hawe 1 wwchpa npeaweTa:  Towckanomcs xemufa (460H1)
Hua, npase W 18die CapapHuka: ap Becwa B, Jomanoouh, HEY HM SAp
Iy PO 3
» [15)- MAC: Xoa (2014)
+ 171 - MAC: Xevula aomathe opeues (2014)
Anveva crpoBeaEHa ¥ nepuody: o 16 1, 2015, o 31, 10, 245
BL0) CTYASHATE MijH CY YMECTACRANM ¥ GParORAHY HACT0HWE HE JO0M [ SIMETY:
v MAC: Xewuja (2014f 8
¢ MAL: Xemuja x80mHe cpapse (2014): 1
Yiyrwo: T
Epo cTynanata kojn noxaAlaly HACTaDY HY OROT NpanMeTa:
= Xawmja: 7

+ Xoush umBOTHS cpeaHHe: 3
¥ryrwo, 9

1. | La v eewGe peN0BHD CAPHARSY 4.50

. —_ 46T
(5) {<5) 5

L, | LA nn oo soRcynTaLME DafOBE OApKABAlY 4.80 - 4,87
(5} {=5) (6}

4. | PaayMibHaioT M HAMWH MANBrEkE MATepse 1DeLe HCHE NDSIMETOM l{.g]n _;. 3{.2}3

=5

A, | MOACTIUSHS CTYASHATE Wil AKTHEMOCT, KDHTHAND DML SHS W MPEATHBHOOT f{.::::l lr--E] 4{.81
< )

5. | BreowGa capaHuK NoMEKy CTYINHTY [ NEK0e CABNEA3 MOTEHMY NPOARHNEHY NDEOMGTOMW dt.gu (E} 4{:}“

1]

6. | Capaaum gam xoprcke wedbopstauiie aa Bymyh pag cryaeHara 4.60 — 450
{5} {<b} (€)

T. | Capanyik onronapa Ha NUTAHA W BOAH DEyHL 0 STYOSHTCRHM KOMWGHTapMMG .60 — 4,67
5) (&) )

8. | MpohecOHarmOTT ) OTHYROCT CADAOHUIR ¥ KOMYWHKALMM C2 CTYSHTHMA 4,40 —_ 4,50
(5 {=5) {6)

2. | OGOXTHIOCT M HONDHCTPACHGCT i TUBHW 3HEHE CTYRSHATS _ — 400
<5} =% (5

10. | Oniumw yTecar 4.80 _ 4.50
{5) {<hH) i

Vi AROOIwHE OUSHA 451 4.2 445

{Mpeces npemxodaue 1ot

KOMBHTARN, N0isank, npmmalic, npeanod (vafamoe | WS Tekcra):
+ Sve potrvale 7 rad i tud oweg asiskenta |



Obpazay 2.
EBpeaHoBame negarownor PAQA CADBOAHMER I8 IHMECKY CEMECTap 2014/15, roane

BuoornwRacKa HHCTHTYIa; Yuumepauret y Beorpany - Mot foa dhawy T

Haaun w wedbpa npogucta: ToxcHEooMwKs Gucninina (14338)

Hme, Npesrme W 1L copaatmra: ap Becna B, JomaHoesh, nayw CAPROHHK
Cryauicnn nporpam: DAL Buoxemwfa (2000)

Aswara crpopsgena y Wpvoay: og 16. 1. 2015, go 31, 10. 2015,

BOCY CTYABHATS KM Ly YacToOEE M ¥ BPARHORAR:Y HAOTIEHMKD W CBOM npenmeTy: 10
Epoj eTynsHaTe s Noxalya)y HACTBEY WS OBOT NpaaMoTa: 12

.. o exle pPOnCCHD dapxaaaly ‘I et

2 | flann €2 KOHCYNTaLM|E Pegomse onprdsdfy -:.'?:
3. | Paymrsnecet 4 HEMHH HINarama uaveps hpeneniiere NpegmMeTIM ’ {313?
4. | NMoacTuueesa orynsueTa ua BETUBHDCT, EEHTHIRG DRMALTbaHA W EDEE THOHOCT mg
5. | Bonda caparmnra nousy crygenty 0a narwe caenags MATEPMEF IPOBMTIENY NDALME TOM ?1-:‘;
6. | Capama naje vopucre wibopuaLpe 3 Gy pan Crypenara :iuo?
7. | Gapugs ogrosapa Ha mutaed H BOW PEHYHE O CTYARHTCRHM EOMSHTADHMG ?ﬁ
8. | Noodacuosamocr w gynamosr CHGEQHMKA ¥ KO HMKILH)A C8 CTYAeHTIR ?;:}I;
% | Obpexrwancct » WBHETDACHOCT ¥ DLEHM IHAMG CTY/IEHATS 43;
1. | Onurm yriecas 420
{10

oo -




Chpazau 2.
BpeAHOBAMmE NeAanciukOr PAaa CIPAGHHKS 33 IMMGER cemecrap 2014/15. rapuxe

Bwcorownancns wacTHTyUWa:  YemaepauteT y Grorpany - Xewjc thaynraT
Hadek M umdroa npeaMeTa;  EMOTEXHOMOMNNS ¥ WAB0THG] cpemenm (14315)
Huy, Npazime w 38amke cApagHG: op Becwa B. Josanoosh, HARSH Sapn UK

Crymcm nparpas
* 2] - OAC: Broxamiga (2008)
» [4]- DAC: Xosmia sHeoTha comamie (2008)

AHKaTa cnpobefesa y nepuany:  om 18, 1. 2045, go 31. 10. 2015,

Bpof CTRASHGETR KOJW GY YMECTDOGEMH ¥ ADSAHORANY HACTAGHING HA DOOM NDEANETY:
# OAC: Broxssiga (2008); 1
. : XEMMRE MEOTHE CpatmHe (2008) &

Yynwo: 9

Bpoi crynemarta ko noxshaly HACTIEY K OBOT NpaaMeTS:
+ Blokemna 2
+ Masuija ambotoe cpgnpme; 11
= Enmoxenmja: 1
* Xohnn MMecTHE e 3

Yuprwo: 18
O nuce pem ofpam Ay .

2. | Do tm e soncynaKle panoEsG Cprass)y — - 5.00
{9 (=R ()

1. | PEYROLABOCT U HAYWH HINAraHE NATRPHE NPEABRTSHE TIDRAMETOM _— _ 500
(<3 1<5) i5)

4. [ MOACTHLGH S CTYRSHETE HE AKTHDHOCT, KOMTHMGD DRWIMDIESILS 1 KPSATHEHOCT -— — 500
=& (<5) i5)

5. | Bawbe copanyig nosay CTYLOHTY N4 Meaue cannans HATEPH]Y Npedmuliany NpanmaTod {:—5] E{.so]u Irg]ll!

6. | Capagis nze wopcHe ibopmalsge 3a Gyayfin pSA, CTYmEHaTA —_ .00 S.00
{<%) 5} %

7. | CapagnHc oOroRARE HE TR M SOAM PEPYHE O CIYRAHTCHN KOMIHTADHME —51 F}tg; ?;lf

i:-:
8. | MpoGecHoHANHOCT W STHYHCET CAPAIHNEA ¥ HOMYHIMBLIMK C3 CTYDHTHME E-El E:E.;I]I} ﬁi.;ﬁ
£

¥, | OGEKTHEROGT W HSIPHGTRICHOGT ¥ DUSH 3N CTYISHATE —_ 8.00 B0
{<5) 19) )

10, | Onwmm yTrea - £00 500
<5} 5} (8)

Yiyimes npocewe cuons £.00 0% 500

{rocex npemxodn 10)

KowmHyapu, naxean:, ipwmente, hpeanoax (Hajenme 1 KB reurta):
+ Vafbe su bile veoma zanimjlva | korisne. Koncspt vezbi i néin rada jo veoma dobar. Profesionalnos!, sjjna saradnia | rezumevanie
shudanats.



D6pazay 2.
Epearogaiee mearowor paga CAPAGHMES 33 INMCKH cemecTap 2014M5, roaMHe

BvCOKCUMONGKA WHETHTYURR:  YimBepauTay ¥ Beorpany - KemHCKH Gaxymror
Haus u whdpa npeavers:  Morraxynicka ansprorvomda (45881}

Hg, npesie H dmans copamea:  np BecHa B Jommpsopui, HEYYHH COPanHnK
Crypwicen nporpass;  MAC: Buoxemula (2914)

AunTa cngosenssa ¥ neproay:  of 16, 1. 2615, oo 39, 10, 2015.

BP0} CTYORHATE Koje Cy YHECTEOBAMA ¥ BOSTHORAIY HACTATHWKE HA CBOM NpEMETy: 2
Epof STYmenaTa so noxaliajy wacTaly w3 OBOr NpeqMeTa; 5

[P P ——

2. | Fia nvl Ce KDHCYTTTaUMI POOVEHG CAPKABAY 4--'-;1
{1

3. | PadyMBHBOCT H HIUIH KINATMEA MATSOME NEELEHTEHS NDAMETOM 80
2

4. | MMACTHUNE CTYASHATA HE BITMRHOCT, KHTHMED DR HUNLEGE H HSETHEWOCT 4'1.250
)

3. | Bexba capapmung NOMEY CTYQSMTY 08 NAKLS Caeang METEPUY NDEDEMTIBHY NDSAMETIM 4.5,0
) 2

€. [ Capagime gaje koprone mmbopsaumjs 3a Syryfin pag crynesata 4‘25}0

T. | Copageis 0arouapa HA MHTBH-A W EOTIM PAMYHE O CTYASHTCM KOMEBHTAPHME 4.(25,?
€, | MpodecHIHANHOCT W STHHOCT CAPAAHME ¥ waMPHINALI G CTYDBHTHMI ‘lt.zﬁﬂ
]

B | CBKTHBHOGT 1 HENPHETRACHOCT i DLEHH 3MBHa CTyASHATS .50
12}

10, | Onami yrivcas 450
(2)

YNyTiie MPOOEISS U 4.50

e L AR




Obpaaau 2,
DpPanHaSdiae NBAArOLMOT PAA CAPATHHES 13 NETHM CEMECTS p 201415, rogvne

BHOCKOWAGNIKS MHCIWTYUWR:  YHMBERIWTET ¥ Eeorpany - Nessnjcxm draxy aTeT
Hzcane W iwidipa npeamats:  Bwoxomuja (10094)

Haaa, NpEIHMG W 388HE COpPEHHKE: Ap Becha B Jomadomult, Hay HW CODRMIMK
Ty mton NpOT ]

+ [3]- OAC: Mpohecop xhumje (2008)

+ ] - CAC: Xewmga HHBITHO CRegMHE (2008}

AHKETa CADOBEDAHS v Mapaoay: on 1. B. 2016, po 3. 10, 2015,

Epo] GTyfiessifa mojW Cy YwCTROEANN ¥ BDS/HORSY HACTACHE MY 0BOM FENEMETY:
* DAL NMpogeoop xesje (2008}
+ OAC: Xawsia sueotve coaanme (2005 10

Yoyreny; 12

Bpo| cTynewata ki riaalialy HICTERY WY OBOT NpaqMeTa:
+ Mpodeoop xeude: 22

e Ce niwba DeriOwso sapacaEaly
2.1 A w0 KHGYTITUN]S PEgoaHD ofpxaeaty —_ 4.00 A
[<3) 8 (10}
3. | PamymanmeocT v HIMH HANAMMEE MATGPUS npaoEelave npansoToM - 411 427
(=3} (] (1)
4, | MonewHuARE CTYABHATE HA SXTHEHOCT, KPWTIAKD PEIMIALEL - W KDRETIHOCT — 411 427
{<5) 9 {1}
5. | Bewde COpamMMKD NOMEKY CTYASHTY 8 NaNLE CARNANE HEVE MY NDSOUNT RHY NDAAMETIM 1— 4{.;)2 ?.3?
<) 171
6. | Capanwe gaje wopcHa wibopmaipde s Syayhd peg cTygenaTa —_ 110 445
{<5) %) {11)
7. | Capaomi omsoeapa Ha NemoNea M GOMK [EYHE O STYRSHToHN HOME HTEPHME —_ 4.2 4.0
(<5) (2} (11}
a Wmmummmvww £ CTYARHTHME — 420 ?JE
(<5} L] 11)
8. | OfiecTHBHOCT M HENDHCTPAGGCT ¥ QUBHK JHAHA LTYARHATE — 411 427
(=5} % {11]
10, | OnomM yTHcan —_ 422 438
{<5) ] 111)
Viyrie rpoceuma cupva 500 4.28 4.39
{rpceax rpemxolay 10

KoMeNTapM, noxXaaim, npweantc, ApOAc (Hajenie 1 KB Texcra):

+ Predmet j& skiz bezveze ofganizovan. Kolokujumikeo uslov dm radiz wzhu) 68 odezava ponsdeljom, pre toga me pesicl nkalva
priprama za kolokvijm-na preduvan)u profesorka prica skoz nestr deseto, a na worlisklm wezbama aeisient prica o ispity | prelazl ispins
pitarju-ciakde cataje, ka0 s su nem rekll, knfga | praktilum i dobiEme 4 [ii § ptanja na kelokvumy | 0 jo foko 5¢ enadie SEsE0 5.
Cakle, teorjake vezbe Irabn da budy Mesk; goe ce asistant da vrei pripremu m taj kelokyijurn i nacin na kaji tadimo | vezbamo na beorjski
vazbama Wreba da bude ono sto semo dobhi e kowokvijunu. Ovake uoi sam st i padne napamet iz knjige i to je to.a asisent na tecrjsiim
wezbama pica L many | apall & ngkim ispinim pitanjima. Tako da 1o = .



Obpazay 2,
EpennoBales Neaarowxor paga CAPAAHMES 32 IHMCKN cemecTap 201516, ropvHe

EwWCOMUIONCKN HHCTHTYUMAL:  YimBepauTaT ¥ Georpagy - Kemuicid fhakynrer
Hazme w Wntbpa npaceTe;  TORCHICMOUMA Xeum | {dGDHT)
Mg, Npadis W 360iuo capagma:  ap Becaa 5. Josasoemh, HAYHH CADAD I
CTvavicEn nporpas

+ 18] - MAC: Xoumia (20143

* [17] - MAC: Xoauga mrsome cpeaHis (2014)
Areta crposataua y nepvcay:  on 1. 2. 318 oo 29, 2. 2U1E.

Epo] CTYIGHATE KoM CY YHECTEORANN Y EPGINOBAH.Y HECTARIG HA DBUM NPSAMATY!
* MAC: Xowda {2014y 4
+ MALC: Xonida sounrre cpagwme (2014 2

Yprwin: &
Bpoj CTYARHATA ik noXalaly HECTEBY HY 0RO NpaIMeTS:
= Xewja: T
* & WYEOTHG cpaaMHa; 3
Yuprmao: 10
fla rm sexte oap*aBagy
2. | Daww ce somcynvalvie pEOOBHC OAPABA)y — _ &00
{<5) (=5 12)
3. | PamyunsueccT 1 HatMH NENATEHS WaTEpNS Npanewiesy npsaMaToM —_ — 453
(<5) =Gk {6)
4. [ TOnCTAIENE CTYREHATA HA MTMEHOCT, KDWTHYED DRI H HPRATHRHOCT — _ 500
(=3 {<5) {6}
% ( Eowde capaHueEn NOMEKY CTYOOHTY Ja NENUe CRENANS MATRDHlY NRaARAlEHY MEGIMETIM {_EJ —} E.IIJII
= =5 (6
6. | Capagew aale kopscHe medbapmaupe 2a Byayls pan cTynesars —_ — £5.00
(=5} (%} "
F. | Capans ogroeepa Ha IWTELS ¥ A0IN PANYHD O CTYOBHTCRNA KBTI — —_ £.00
(<5 =3 1)
£. | MeedecHdHANIOGT W STHIMOCT CHpATMAKE ¥ HOMPHUEILMN 3 CTYOEHTHME _ — 500
(=5 (=5} {6)
S | DBJSKINBHOCT 1 HENPHCTHANGCT ¥ GUIHH SHat CRYEnaTE —_ —_ 50
(x5 (<5) L]
10 | Onurmr yrucax —_ -_ 5.00
{=<5) (<8) (6}
Yuprmea mpotadysm guena 4.57 LY ] 4.98
(mpocem npamodnu 10t




OSpaza 2.
Bpaguosame negaroumor PBAJ CIPARHUKS 38 IAMCKN CemecTap 2011 5MB, roauHe

EHCOTAienng wHETHTY LR Yumaapauret v Caovpany - Xemn)eeu haynTeT
Hevd 1 uwadpa npeyera; EHOTEXHOMM ¥ XN 90THO] Cpmbm {14918)

Hire. Npwamme W Mok caparens: Ap Bacid B, Josmronul, w2y mu capasm
Cryanjon nparpaie; GAGE Xasijn 30I80THo ¢pammte 2008)

AMmITI CpORansHa ¥ nepeogy: o 1. . 2016 no 29, 2. 215,

Bpof cTynewaTa noym cy YHCCTRORMH ¥ BDSLHDEIGY HOCTADHMEN Hi DE0M npegMety: 3
Epoi cTynenaTs ko roxshajy HocTaey Wy oaor npeppeeta; 3

Aa et 0w sanbe papopmo onpxasaly {3}

3. | Am o oo woncynrapie panoens QAMHARSY a'*:.g;}
3 | Paaymmunost 4 Havun HANQAHLD METEDMS ADote 1 HS MRS Towm 5{;]}0
4. | MoacTugmse crymiara ng SETHBHOCT, IDHTHUKD DIl msLe | RIBETHRHOCT 5‘.:2;1
5 | Banfe capaowuia nosaxy CTyaesTy ga NEANS CAWTBIA MBTAPWY NPADAMIEHY NESIMETON 5{.30:
€. | Capagam aape nopucke MHOpMIgE 53 Byavhu pas cTynenaTa 3{.:}0
T. | Capams agrosaps wa nrama w BOAM PERYHE O CTYREHTCHMM KOMMHTEDYIAG ﬁt.:{‘l’o
8. | MpodiacuonaNMOCT 4 aTwiHoCT CAPADHAND ¥ EDMYHVIELL Ci CTHORHTIMG !E:;!
8. | COloaTamacy u nenpucTpecHoeT ¥ OURHH Jisanba CTYOSHATS f}.:]ﬂ
10, | Courre yricas &00
2}

e rpermi 1 0




Obpaaay, ¥,
EpeanoBame neaarolwkor Pana capafNHKa 3a NeTin COMRCTAP 2015/16. rogHHe

BHGOROLNO I BHETHTYUMfE: YHUBSEIHTeT ¥ Beorpany - Xamujcrn thaxynray
Hams u umidpa npegweta: Beoxemuja HIEA1)
Hive, npanime W 3sake capanmuwa: AP Becha E. Jananonuh, niy i capamu
CTyamicm Nporpam
= [ - DAC: Xewrin suecTHe cpamue f2014)
* [%4] - MAC: Hecrana xeumje (2014)
FHARTD CNDOBENRHE ¥ nepwoay: o &, 6. 2046, a0 3. 10. 2014,
bpoj cTynmaTa 2OjM cY yuRCTE0EENMH ¥ BPeDMOURHY HACTIBHMKS Ha 0RO NPBANATY:
» OAC Xawija miEcTHe CranmHe (2014). 3
* WAL HacTaua comiwie (2014 T

qummmmmmungmymmmem

1 ﬂama&uﬁaqqmn]y -
{<5) L {10}
2 | Bamice NOHCYTITALME PRACEHO ORDREEE]Y - 4.5 .
{=5) )] 9)
3. | PORULHEOGT M Harem HHWINEsED MATEDH] S NDEABHTaHE NDeAWeTON [-;) 457 4..31;
< {7 4
4. | MOQoTHUMHEE CTYNRKATA Ha AXTHRHOCT, MOHTUMED PES MU Fn B0 W KDEATHEROCT {— 1.;}4 ?i:ng
<)
§. Eﬂﬁuwmwwnwmmwmmmmmemm ‘—51 4(}2? :ﬁg ’
-
6. | Capammssciale mopucis macopransie 3a Gyayhwi pag STy AeHATA {—g} 4{%’ ?;:I}l
7. | Capagra carceapa wa NHTOILE W BORW P2y O CTYABHTCNA KoMSHTI MG {—; 4.?2}? ?ﬁ}?
<5, (
4. 1 MpohacwonantoeT m smmmocT CEPANHHID ¥ FOMYHMSALIMI W C8 CTYneMIMNG {—5’ 4{%! ?izl:;'l
3. | OCRCTHBHOCT W HENDHCTDBCHOCT ¥ OUSHA MOy CTy0eMaTs —_— 4.8 4,70
(<5} ] QL")
10. | Onuwimm yrpcas — 414 4.20
) i7) 1w
Yiynna ngocewsa oyena 433 442 4.39
(Ppocex Apetxodnex 1)




O0paa 2.
Epegronae negarowcor PARA CAPAAHUKS 38 RaTIoW CoMecTap 2015/18. roanne

Brconounmncaa wneTHTyuMa: Yimawpaurer y Beorpany » Xemmci daxynrar
Haanp w wrthbpa NpanuoTe:! Emoxenmia (14004

Huae, npasisie v ane capagHWR:  ap BecHa B. Josssonph, HIYUHE SOPALH M
Cryamjenm nporpan

s [3]- OAC: Npodcop e (200a)
. [Iﬂ- OAC: Xewmia mmwm (2008)

AHEETE SNpoBenchn ¥ Papucay. of b. & 20MG, oo 3. 10. 3&.

Bpo) cygesmiTa #ojl GY YUOLTHORANY ¥ SOOHORALY HIOTODHANE Ha DG mpenMaTy:
+ DAL Mpohecop xewda (2008); 8
* OAC: Xowma WNETHE CpeaHHe {2008 11
My 18
Epoj cTynerana sos noxabaly HBCTARY M3 OBOF NpAAMOTE:
. uamuje: 1B
+ NeMifa XHB0THE cpagume: 2
v XEMHB WHBOTHE ClenuHe: 2
M |

Ha nn aﬁ.‘nﬂ& “ o mpﬁmj}r . . 4.88 500 - l
(8 {10) {18}
2. | fa nh ce nOHCYNTI R DODOAN anpuEaajy 4,50 arg +E]
n ;] {15)
3. | PaoyMMLHBOCT M HEYHH KNS MRS NREaBHTINS APEIMETOM 4{.#? ?13 -[I;::;'
4. | PoacTuumeg cryaerata ha BETHEHOCT, KIHTWURD DA ML SHS H KDOETHEHOCT 4{:;2 :;El; :131;
L
§. | Bewdio capannmsa noumy CTYRBHTY 3 ARKILE CAANME MATSVMEY NPoBioHy NpasMeToM 4{.36]2 41?9? -:#!;
6. | CopaoHwx gaje kopwcHe mHopMaLme 33 SyaYhN pan cryperara alt.sc- 456 ?1.%
8} 9
7. | CapasmHk SAfoRaps Ha NHTMGG 4 BOJM PEHYHS O GTYBHTCON KOMEHTIDHS 4[135? ?i:i? ?1..;}4
8. | Npodracusnnnestst w ETIMHOCT CODMIHMICE i KOMYHHEALMA M C8 CTYAGHT S 4.t32 ?;Ll; 433
{8 (18)
O | OORETAHCCT 1 HENPHCTRRCHOLT ¥ OLLEHM SHAKS CTYReHDTA 1;2 139 d.ﬂq;
{8} {2} {17
10, | Onwve ymacax 475 La0 4.2
{8} {10) {18]
Vi npoceusa ayena 4.81 4,46 4.53
(pacax Apermyodiuy 10

r OXEAME, MPMMIGE, NPl o HAjsHiDe 1 KB TewCTR):
+ Prediatem da se wedba malko drugadije ciganizuju, da teorkeke vedbe budu organizovana ra sve studente, @ ne samg z3 slefe shuhentg,
ko o shuftaju aval predmet prvi put. Takode, predla?en da =2 detaling obrads vadbe i teoria pre kolokyijume, Sto j ugkamom i Cinjano.



Ofipasal 2.
Bpepvosane negarouscor Pa7a CAPALHKES 3A 3MMckn comecTap 2016M7, rogune

BCOROLUNONcRS MHETHTYL M)A YHiwepanrer y Baorpany - Xesajcxn axy et
Haana { umhpa Npagueeta:  TokcHkpNOWEE Gucxeum|a (42481)

Hisa, npeauma W 20dres copamica: ap Bacua . MsaHanh, HAYYHE apdrmuK
CTyece npodfan:  GAC: Beoxguna (2014)

Aurera cnpoBegeHs ¥ nepuony: o 18 1. 2047, Ao 20, L 2M7,

B0 Ty laHara Kol CY YWICTEOBOITH ¥ BDEAHOREY HEC T W oo npanmeTy: |
Bpo] cTyqevara ol noxafiafy HAGTARY M3 OBOF NpeOMETR: 5

[P T v — .

2, | P Go KNCYTTaLME DEfOeHO apKasaly -':[19;0
3. | Paaymruheccy # HEMHH HaRaraea MaTepHe NEeOsNficHs nEoakeToM i;?;l
4. | MoACTHUGHS CTYNEHITS Ha SETMEHOCT, KHTHYNG DESMILILAHE W KpSATHRNOCT 5[.:1?
5. | Bawbe capanHme NOMDKY CTyAeHTY A% AGHLIS CABMAE MATEDHY NPgeNaHy IpaIMeToM Et.:l}ﬂ
6. | Copapmw Asje ropuche nhibopmsiyde sa GyayhH paa cryneHata ![;)::)
T. | Capagmur opronaps ti ReTea 1 sogm paHy T O CTYARHTONM NOMOHTIONMA 5{.%!
B. | MpOhecsn anHoeT u aYHMHOST Caparmma ¥ KDY HNMGILIH C3 CTYRRNTHMA :’::.'lll;l
B. | OGjesmmBHOCT 1 HEDEMCTPACHOGT ¥ DUGHN HA CTYORHATA r::.:l}l:l
1€. | O ymcar 2.00
(i}

(pocex Tpermocse 19 b0




OCpaaay 2.
BpenHORAHS NEQATGIIKOr DALY CAPAOM KA 33 JuMcrn cemectap 2016/7. rogums

BHOOKOLLMONCER HHCTHTYINNA.  YHMBapawray ¥ Becrpany - XeuHfeEn gawymrey
Haanm W umdpa Mpadmara:  ToxcHKONoLNG Xeum]ja [480H1)
Wiie, NpRamie 1 203He capagHma; P Bechs B. Janassmui, Hayywse cOpRiHm
CryAWjcm nporpan
+ [15] - MAC: Xovasa (2014)
+ [17] - MAC: Xewsyp mMBOTHE CRAOHHS [2014)
Arwata chporenena ¥ napucdy:  on, 16. 1. 2017. 00 28, 2 S0i7T.
Bt CTYMHATE KOM Cy YWECTBOGIIM ¥ EPOOWOSd-:Y HICTEDHMND HA OBON N ETY:
= MAC: Xpmmia (2014) 2
* MAC: Xeuua $M00THE CoanHHe (2014) 1
Veyao: 4
Bro| CTYOSHATS NojW noxaljaly HacTaay Wa oaor NpagMeTa;
+ Xesla: 13
= Xawmla wHncTHE CheaHHG 2

Yieprwia 15
33 NH 08 BemiEE PEAOBHD OPRABE]Y

2. | Ao nd o EOHCYITALM]E pafoRHD onpwa bty —_ _ 478
(<5} <5 M)

3. | PRAYWEHEOCT W HEBH MRS METEDH)E TDEIBWIEHE NDEAMETOM — _ AT
{<5) {<5) )

4. ( NoptTHUMEE CTYARHETE HE ITHBHOCT, EDMTHYND PASMMIUMN: AHE # KPRaTAmHOCT — — 475
{5} {=6) )

5. | Bewba GapagHHra NOMANY CTYREHTY s NEKLE COWaE MaTepuly npagantjeny npaameTom - - 4.50
{=5) {<5) {4}

8, [ Capagnu naje iopwess HhopMaLe sa Byl pan cTynesaTs - —_ 4,75
{=5) (<5} {4}

7. | CapanHd GOmBapa Ha TNTERGA 1 BEOAM PaqyHE O CTYISHTOHAM KHMGHTIDIME _ — 4Ts
£<5) {5} )

& | MoodecnoHanHoeT M STHIHOCT Caia s ¥ KOMYHMALIN G CTYDNHTHMA — —_ 425
{(<5) {=5) (2]

9. | O/ 8MMIGHOCT M HINPHOTPACHDST ¥ DUENA MBS CTYO0SHATE - - 4.25
{=%} {<5) i)

10, | Owmuret ywhcas _ - 4.50
(<5) (=15) 4}

Wiy NpOCEHNE Duens 500 5 4.62

inpocex npermxedmn 0%




OEpazau 2.
EpegHoBare nefarouKor DAZA CADAONHKA 24 IHMCKR cemectap 20H6M T, rogvHe

BHEoROUNONCRS Ty YHNEEDINTET ¥ Beorpany « XemMickm arymTer
Haawe n umdnoa npeamera:  BAOTEXHONOTERE ¥ SMEOTHO) CaLImM {11881)

M, NDS3WME W SEEILE CEpagHa:  ogt Bacha B. JoRanganT, HoyMie GO
Cryamjom nporan:  DAC: Xeuwla worBoTHe cprqums {2014}

AHBTE ONROBENEHA Y NepHolY: O 16, 1. 2017, qo 28 2. X7

BP0 CTYNEHATA KoM LY YUECTOORATS ¥ BPOLHORIHY HITTAHHMER HY CROM npegmary: 3
Bpof cryewsaTa Ko Roxaljaly HacTasy 13 oBOT npagMeTa: 12

' - , .u ng.” ;i ; i — . : ; 5‘:;;
2, | Aa nw ob sQHCYNITAUME PONOEHG OADMAN]Y l{.g;i
3. | PaoymrsMeocT o Haue AN A MATODHE MDBIBHTHE ApreqmeTom 1.;]?
4. | Mogemuan.e CTYIeHaTE Hi BRTHBHICT, KPHTHUND PEIMWAITLEILE H ITSATHEHOCT 4{-;?
8. | Bawfia CopagHw nommey CTYARHTY 43 NaKLS caendya MATAMMY NPSL ANy NpaameTom ﬁ
6. | Capagsm aaje kopHoHe MHOpMaLvs w0 Gyl pan crypeHata 5[30;
T. | Capaaumr oarosapa Ha NMTama 1 BGAH PENYHA O CTHIEHTCKAM KOMHTADHME Sg]ﬂ
& | NpohecnoHantionT # 6TWaHOCT CAPEAMAGE | KOMYHWGERIN G CTYaeHTINA 1[‘:?1?
8. | OfjeNTHBHCCT W HERPWCTRACHOCT ¥ OLWHM JHIWE CTYOEHATA Sg

10 | OnmwuTH yriceac 467

&
fm ;noetma oqwfa 433

Kowonrapu, noxeans, npssiente, npapncas (Hajmace 1 K8 TRRCTA)
+ Asistentiinga Jovanovié ume da objaeni | bl tematiiy keja se obraxduje na vebama, sl misin: da bl b¥o zgounije organizovall zasehne
leorfake: vedby umesto da o9 Ookgima dosks wemena o berming ve na Uvodmo objstnjavanio POIMOvAL
* Po mom misiiesju Viesna je odlican 2skstent, posiavija pitanja za razmistienje | truci s= da i raxumemo gradivo, Jedine sto nekada ume da
bude neprecizng u pestaviani plon)a.



BpsaHCoBare NegaAnowKor PARA CAPAnHHKE 33 ITeTHM camecrap 201617, rogrwe

Buotmwmoncia mcTHT LW, Yiagaurer y Beorpany - KeMmjci ganynrer

Hawe w uwibpa npenmera: Xeur|n ApHpopuux npoyssona (41181

Missa, npaaime w 3eeibe copagma:  ap Beca B. JomaHoBmN, HayuHh capammue
Crynedon nporpaus: DAG: Bue istnja {2914)

AHMETE CpOBBREHE ¥ Mepieay: o 36, 5. 201T..a0 31, 10, 2047,

Epo] CTYNEHATA KO €Y YUSCTRORATI Y BPEOHORERY HECTEHINT Ha OBOM NpelmeTy: 11
Epoj coyneHaTa soM hoxahaly sacTasy 13 0Bor npogMeTa; 44

Ofipasay 2,

4.50

[npocek npamxcduss 13

Ha i ca nacebe penomG vapeaeajy .
{10}
2. | Aa o8 kOHCYTALME PEOOBHO GApXaBA)Y 2.%1;
1
3. | Pazyreseoct v HuH MGIona MATAEH]E NPEAGUToNHE ApeaMeToM 333
{9
4. | NofcTmgeeo CIYDSHITA HA BTHINOCT, KOHTHYRD PRAMAUILIHE W KDEATHRHOCT N
{8)
5. | Beowbe copaoaa nOMIKY CTYABHTY A3 MAKILY GARNTE MATApIy NPenanTey NEeveTom 1’;:
8. | CapnzHmm qale kopmcHe nHpapMause 3a Gyylie pan cryneHaT ?.3
L]
T. | Capanm Qarosapa Ha MvTara M BH PEMYHE O CTYIEHTCIHM KOMEHTAPHMG Hi::;
{
£, | MpodecHOHGANGGT 1 ETHMHICT CAPAIHIRA Y KOMTHIWCMM)H C3 CTYIRHTME ?.:}ill
1
¥ | OOJammBHOCT W HBNPUETRACHOCT ¥ QLIGMM IHMGE CYYAMHETE 330
{10}
10, | Ormumd yocs: 20
1n
YXymHo nporedna o 3.39




Oifpaay 2,
EpeaHOBame NefarouKor pans CAPARHHKS 32 NaT I cemecTap 201617, roguHe

Bucorolmsncra wecTwryyria:  Yuuesparrer y Beomagy = Xumm)crm Gayrrer
Hasus v wndpa npeoeTa;  Buoxesma ($09A1}
Hie, MoGmme 1 363 capegwixa’  aqp Becna B, Jopapoanh, HAYUHH CAPSAHME
CTYAMCKN Npargiam

+ [13] - OAC: Xewna sovmomve cpaguie (2014)

» [#4] - MAC: HacTana xoumie (2014)
Amsts onpoBesiena ¥ neOHogY: o208 5. 2047, e 3. 10, 2097,

Bpol CTYA0HATS Kojn Ty YIECTBODAN ¥ BRERHOBINY HACTIRMHKA Ha GR0M mpeaMATY,
+ OAC Moo mveoTHE cpome (2014): 3
. *HacTama xoma (2014); &

Yuywo: 9

Bpoj cTymesaTa kofr noxahaly HacTaRY W3 OBOT NpameTa:
» Xeudn AWBOTHS chaguee: 26
* HacTaea xawio: 28
M |

i N o2 maclle DROOGHO CRDAIBI])
{=5) (5 {7
2. | Ba v o8 KOHCYNTALNG PEADEHE O HaBay - - E.bo
(=E) {<5) (€)
3. | PasymIeneocy W Hawe MIMGFLE iMaTepsje npenmieme npamleeTom —_ 300 s.00
{<5) 5 {7
4, | Noncrymiane CTYIHETA HE AKTHBHOCT, KHTWKD DAIMHLINEE M DOBTHEHOCT {-5} :.;Jﬂ 500
« 7
3. | Beade capantMia NOUXKY CTYORHTY 44 NEKK CRBnans MaTepny PG EHY NI OMSTCM {_j Bﬁb}ﬂ s.;:}u
5 (
6. | Capaamuls gala sppuche MHgopsay e 3a Symyb pan cryaeHara —_ 5.00 5.00
{<5) 5 i
7. | CapaoHHK oproBapa Ha niTansa W BOMM DAYWHA O CTYREHTCKHM KOMEHTE M t:_ 4{.&}0 #ﬂl}s
) 5
8. | NpOhacHOHANMOTT W GTINHOCT CAPANHMG ¥ ROREYHHEALIMN G CTYOEHTHAD [—] 4,80 aI{.IIE
=5 {2) 7
G | OOIermeocT 1 HENDICTPACHECT Y QUEHH JHa CTyAHaTa — 4.80 885
%) i5) i
1. [ Onurru yTmeax —_ 5.00 5400
{=5 {5} (rn
VAYAHE npODeana oueHE 5.00 4.84 4.86
{Npocex npemwodmux 10

Komiragy, onoane, npuseqie, mpsnnoid {wajenoe 1 KB TEHGTA)
+ Vallkl podsticy] za rad na ovom lepom all ozbifnom predimets, Poruka za agistontidnju: Ne obazires 58 Na "osile” ocane na ovim aknelama
Jerta ostavialu student ko ne uce ovay predmet | kofima su svi drugl keivi Zanguspeh. )
+ Zena koja jo puna ianja, povezue biohemijy sa madicinam i sa sivarima iz svakodneviog dvota. Jednostavino divna zena.



Bpeanoraibe neaarowxor PAOA CARAGHNKS 3a InmCkr coMecTap 2017718, roquie

BHEOKOUNCNGCES MACTHTYISNE: ¥ i bepanteT y Boorpany - Xemujorn hakynyey
Haawe n widpa npeaveTs:  Toxcmonewsd Snoxamuwis [42481)

Vikia, Mperiose M 0B2NQ CADAZHIIA; Ap Becxa B Joaamouun, HEY'ih Chpan
CTyamjrmi rpomane  OAC: Evwoxesma (20H4)

AmEeTa conpomanetu ¥ nepwody: on 1. 2. 2018, ao 1, 3. 2018,

E00f CTYORHATA KoM CY pyecTaosam ¥ BPEAHOBI Y MICTIAP NI HD OkaM npeouaty: 3
Epof crymenara KO nokaliajy HacTaay 13 OBOT NpEAMETA: T

£ 71 B sambe peAvEHD onpeaRafy

z

(rgncex npmxodar: 10}

)]
2. | Harm ce koucynTaje pagoeno oopMaaly 3{.;;:
4. | PesymrumocT i Havie nanarawa HATADIfE NDADEMTEHS NDEMETOM 3{30?
4. | Mo THists cTyOeHaTa MY GXTHRIOCT. FPHTH-RD DEMANU NS W KFETHOHOCT ?;7
S | Bewdo capanHana nouey STYOONTY 02 NENLIE CORTANA MATOM]Y NDODEHTGHY ND&IMETOM 3{.;!'
B. | Capagumpaje kopuinie mdbopiaume 38 Syayhu pag cTyasHara 3{;7
7. | CapagHis opromeps Ha miTama w BOFM DAMYME O CTRAGHTCKHM KOMEHTADHMY 3[.5?
8. | NpogrecHonarmocy 1 aTHUWOCT capagHmE ¥ EORYHH I 08 STYRSHTHME 1.33'3
B, | OflerTiBHICT W HENEMCTPACHOCT ¥ CLAIHM SHENLT CTYDGHETA 4[;3
10, | Cnum yrscas 07
3
Yiyrein npoceuna ouons 3.73




Obpacay 2,
EpenHoBate NOQAroLKOr DALA CapanHMKa 3a INMCKH cemecTap 2017748, roaMHe

BrGOROwirOncs MeCTHTYWNE:  ¥HmBepauTeT i Beorpany - Xemujexs daryrrar
HasHB M Wibpa npeoweTa: Tomcwwonouss woss)a {45041
Flse:, Npasiung W 39316 CIpaAHWER: Af Bacnl B, Jommeoeul, mayse capagrns

Crympcay npoiman
» [14] - WAC: Hacraea nomie (2014)
» [19] - MAC: Nosma sam0THe Cpenrie (2014}
AuweTa chponnneHa ¥ nephomy: o 1. 2. 2816, go 1. 3. 2018,
Bpoj CTYACHATA M CY YISCTOORANM ¥ BPEIHOBAIEY HACTABHHRA HI DBOM NDELMETY:
» WAC: Hacrapa xomHje (2014) 1
e NAC Xossya msorie cpamma (2014): 1
Yuyrwa: 2

Epod cvynesaTa ko noxaljajy HaoTaey M3 0BOT NpPeaMeta:
v Hactama xamuie: 4

« Xomuja: 8
* XEMHja JomoTHE CDONHE: T
Yigmwe: 9
(e
la i ce saxdie penoeno oapaasa)y

2. | fanw on roHCYNTOUNS PRAGRHD G ey - — —_
(=3} {<3) L]

3. | PRIYHILHBOCT M HAUWH HINREE WATSEWES OO B OHE NpSOkTON — _ 1.50
(%) =) ]

&, | Moo CTYORHATE Ha SKTMBHOCT, KD HTHAND DASMK LG 308 W KD GETHIHOCT —_ -— 400
(=3} (=5) {2)

5 | DexGe CapapHHra MOMEKY CTYACHTY DO INILS CRANAIN MATEDWY NPADDRTAHY NPEaMETOM - —G l.zﬁﬂ
<5 ] i2)

8. | Capams agje xopscne mhopmawe sa Gymihu pan Crygenar —_ —_ 500
<5} (<5) {1)

T | CapaimHn ORTBADD HA FINTEE M BO0H DAY O CTHIEHTIHWM HOMEHTApHME - — .00
(<5 {5} 2

8. [ NpodmauoHINN0CT W STHHHGGT CAPanHHe FONTYHHNE M & CTYAEHTHHA — — 500
(5) {=5} {2}

9. | OCEATHIHOCT W HEHDHCTDACHICT i DLCHN SHERS CTYASHETH - —_ 5.00
{=5) {<5) {2

1 | O yrHcoe — —_ 450
{<5) {<3) {2

¥ryrwa mpoceuna oluena A8 5.00 d A4

(PR raemxodux 0




Univerzitet u Beogradu
Hemijski fakultet

Soeza Jeremié

Master rad

Uticaj suplementacije aronijom na redoks-homeastazu
kod polumaratonaca

Beograd, avgust 2017.




UNIVERZITET U BEOGRADU
HEMIJSKI FAKULTET

Dijana Kurandi¢

Meduzavisnost masnih kiselina i glukoze u
reakciji glikacije humanog serum—albumina

in vitro

Zavrsni rad

Beograd, scptembar 2017
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Jelena H. Petrovié

Uticaj antidepresiva fluoksetina na
reaktivnost albumin-tiolne grupe

- Master rad -

Beograd, 2015.



UNIVERZITET U BEOGRADU

HEMIJSKI FAKULTET

Tamara Uzelac

UTICAJ ANTIPSITHOTIKA NA
REAKTIVNOST ALBUMIN-TIOLNE GRUPE

Zavrini rad

Beograd, 2015



UNIVERZITET U BEOGRADU

HEMIJSKI FAKULTET

Marija M. Takié

Semenke lana, susama i golice i njihovi
ekstrakti, ferulinska kiselina i enterolignani:
efekti na lipidni status kod osoba na hemeodijalizi,
vezivanje za humani serum-albumin i vitro i
uticaj na reaktivnost Cys34 tiolne grupe

doktorska disertacija

Beograd, 2016




Mentori:
dr Ljuba Mandi¢, redovni profesor

Hemijski fakultet Univerziteta u Beogradu

dr Danijela Ristié-Medié, vi%i nauéni saradnik

Institul za medicinska istrazivanja Univerziteta u Beogradu

Clanovi komisije:
Arow 0&; ’
dr Ljuba Mandi¢, redovni profesor
Hemijski fakultet Univerziteta v Beogradu

PPl Her S

dr Danijela Risti¢-Medi¢, viSi nanéni saradnik

Institut za medicinska istraZivanja Univerziteta u Beogradu

Al ar-<FiiponeeLo—

dr Milan Nikoli¢, docent
Hemijski fakultet Univerziteta u Bmgradu

ety /
dr Vesna Jovaneyié, nauéni sa:admk

Hemijski fakultet Univerziteta u Beogradu

M. COvmels

dr Marija Glibeti¢, nauéni savetnik

institut za medicinska istraZivanja Univerziteta u Beogradu

Datum odbrane;  43. 7 - #2216




Ha ochory asana 43. CratyTa Xemujcwor daxynrera unarord HacTanno-nayyuor seha Xemujcxor
daxymrera cy gana 09. 86. 2016, romxuse noseny crexehy

Ynen 1 4.6, zofé ;

Tlpuxpara ce Mapeurraj Kosscnje 3a oueny 1 onbpany ZokTopeke aucepralinjc wp Mapuje
{Munow} Taxwh, 1RMTOMHPRHOr BHOXEMHYAPA N0 HACROBOM!

"Cemenxe BaHa, cycama M FVIHIZE H BHIOBY eKCTPAKTH, PEPYANACKA KHCSTHNE H
EHTEPOSHIHANN? eHEKTH Ha THAHAIM CTATYC KOA 0C00R HA XEMO/IH] aIH3H, nmzame 3a
XYMaRn CepyM-anGyMun in vitre w yTHuaj Ha peaxTupaoct Cys34 THOARE rpywe

Unag 2

CacTae KOMHCH)E 3a OlieHy M onBpany: ap JhyGa Mauanh, penosun npodecop Xemujcxor
Paxynrera Yuusepsurera y Beorpany, mentop, ap Janwjena Puctshi-Measth, Hayuri capailiig
HHeTHTYTA 32 METMUHACKS HCTpaXMmBatba Yinsepstrers ¥ Beorpany, menrop, Ap Muaas
Hunconnfi, nouent Xemmjcror faxynrera Yinneepanrera y Eeorpany, ap Becna Josanosni,

* HAy4HH capamHrx XemHjckor daxyirrets Yrusepsurers y Beorpany, ap Mapnfa Dnnferuh,
HEYYHH ¢2BeTHHK MHCTHTYTA 33 MEAHUMHCKR HeTpIEHBama YiHuBepIHTeTa y Beorpany

Unau 3

Belie Hayunnx ofmacTi NpHpoAHHX Hayka Yisupepoutera ¥ Beorpany je Ha ceagnum
onpxano) mapa 23,09, 2015. rogwHe fano CarmacHOCT HR NPEATOT TEME LOKTOPCKE
AucepTaIHje.

Ynan 4

Pagoss y HeTaxuyTHm selyHapaanuM uaconucuma Mz kofu xwie aeo AncepTauife

1. Takié M, Jovanovi¢ V, Paviéevic L, Uzelac T, Adimovid J, Ristié-Medi¢ 1, Mandi¢ Lj. Binding
of entexolactone and enterodiol to human serum albumin: increase of cysteine-34 thiol group

reactivity. Food and Function. 2016; 7: 1217-1226 (Food Science and Technology:i7/122,
[Fay=2.791)

2. Ristic-Medic D, Perunicic-Pekovic G, Rasic-Milutinovic Z, Takic M, Popovic T, Amic A,
Glibetic M. Effects of dietary milled seed mixture on fatty acid status and inflaumatory markers in

patienis on hemodialysis. The Scientific World Joumal, 20t4; 2014:563576 (Mudiidisciplinary
Sciences; 13/56, TFz:=1.730).

Unau 5

Ounywy, Manewumaj komHenje  3axTeB ADCTIRHTH HANNEKHOM OPraKy YiHpepautera y Beorpaty,
Oxnyky nocranuts unanosuma Komuehje, AOKTOpaIty 1 Apxusn Gaxynrera.
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Monograph Froposal Form

Author Information {Corresponding Author, see Appendix for additional authors)

MName

Contact Details
Email Address (institutional preferred)

Website(s) and social medin activity

Additional information / CV
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MDPINBooks
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YKYIIHO OCTBAPEHA BPEJJHOCT PE3YJITATA 126.9

BpeaHocT o1 MpeTX0IHOr 3Bamba (M300p y 3Bam-€ HAYYHOTI capaanuka, 17.12.2014. 35.0
Tro/IlHe)
KoeduuujeHT HayuHe KOMIETEHTHOCTH A0 Hay4YHOr capagHuka (17.12.2014. roaune) 91.9
Kareropuja nydaukanmje 1998-2014 >2014 YKYIIHO

PanoBu o0jaB/benn y HaydyHUM 4aconucuma Meljynapoanor 3navaja (M20)

Pan y BpxyHckom Mel)ynapoanom vaconucy (M21) 7x8=56 4x8=32 11
Pan y ucraxuyrom mehynapoanom gaconucy (M22) 3x5=15 3
Pan y melhynaponnom uaconucy (M23) 2x3=6 2

30opuunu mehhynapoanux Hayunux ckynosa (M30)

Caommiremwe ca Mel)yHapoaHOT cKyma mrammnano y nenusau (M33) Ix1=1 1

Caoniuremne ca MeljyHapoHOT cKyna mramiaso y u3soay (M34) | 24x0.5=12 | 4x0.5=2 28

IIpenaBama 10 NO3MBY HA CKYNOBHMMAa HALMOHATHOI 3Ha4aja (M60)

Caommreme ca cKyla HallMOHAHOT 3HaYaja MITaMIaHo y [EeTNHA 1x0.5=05 1
(M63) ’ ’

CaommTeme ca CKyna HAIIMOHATHOT 3HaYaja MTaMIaHO y U3BOIY 7x02=14 | 5x02=1 12
(M64) ’ ’ ’

YKYIIHO Ykynno: 91.9 | Ykynno: 35 58
Onodpamena aokropcka qucepramuja (M70) 1x6=6




HayuyHo-ucTpaxuBadky paja 10 n3dopa y 3pame HAy4YHor capaanuka (1998 -
17.12.2014. roqune)

Pan y BpxyHckoM Mmehynapoanom yaconucy (M21)

1. Pavicevic I., Jovanovic V., Takic M., Penezic A., Acimovic J., Mandic Lj. (2014). Fatty acids binding
to human serum albumin: Changes of reactivity and glycation level of Cysteine-34 free thiol group
with methylglyoxal: Chemico-Biological Interactions, 224, pp. 42-50. (M21-2012: IF 2.967)

2. Jovanovic V.. Penezic-Romanjuk A., Pavicevic 1., Acimovic J., Mandic Lj. (2013). Improving the
reliability of human serum albumin-thiol group determination: Analytical Biochemistry, 439 (1), pp.
17-22. (M21-2011: IF 2,996)

3. Acimovic J., Jovanovic V.. Dimitrijevic Sreckovic V., Penezic- Romanjuk A., Mandic Lj. (2013).
Monitoring of the human serum albumin carbonylation level through determination of guanidino group
content: Analytical Biochemistry, 433 (2), pp. 162-167. (M21-2011: IF 2,996)

4. Zaric B., Jovanovic V.. Stojanovic S (2011). Non-covalent interactions across subunit interfaces in Sm
proteins: Journal of Theoretical Biology, 271 (1), pp. 18-26. (M21-2009; IF 2,574)

5. Acimovic J., Jovanovic V.. Veselinovic M., Dimitrijevic Sreckovic V., Mandic Lj. (2011). Method for
monitoring of the protein amino group changes during carbonylation: Clinical Biochemistry, 44 (12),
pp- 994-999. (M21-2009: 2.019)

6. Acimovic J., Stanimirovic B., Todorovic N., Jovanovic V.. Mandic Lj. (2010). Influence of the
microenvironment of thiol groups in low molecular mass thiols and serum albumin on the reaction with
methylglyoxal: Chemico-Biological Interactions, 188 (1), pp. 21-30. (M21-2008: IF 3,077)

7. Mandic Lj., Acimovic J., Jovanovic V. (2005). The possibility of determining N-acetyl-beta-D-
glucosaminidase isoenzymes under alkaline conditions Clinical Biochemistry 38 (4), pp. 384-389
(M21-2005: 1F2,359)

Pan y ucrakuyrom mehynapoanom uaconucy (M22)

8. Jovanovic V.. Pavicevic 1., Takic M., Penezic-Romanjuk A., Acimovic J., Mandic Lj. (2014). The
influence of fatty acids on determination of human serum albumin thiol group: Analytical
Biochemistry, 448, pp. 50-57. (M22-2012: IF 2,582)

9. Acimovic J., Penezic A., Pavicevic 1., Jovanovic V.. Mandic Lj. (2014). The efficiency of compounds
with alfa-amino-beta-mercapto-ethane group in protection of human serum albumin carbonylation and
cross-linking with methylglyoxal Molecular Biosystems, 10 (8), pp. 2166-2175. (M22-2012: IF 3,350)

10. Acimovic J., Jovanovic V.. Mandic Lj. (2005). Influence of pigments and pH of urine on the
determination of N-Acetyl-beta-D-Glucosaminidase activity with 2- Methoxy-4-(2'-Nitrovinyl)-
Phenyl-N-Acetyl-beta-D-Glucosaminide: Journal of Clinical Laboratory Analysis 19 (6) pp.260-266
(M22-2003: IF 1,183)

Pan y mehynapoanom waconucy (M23)

11. Jovanovic V.. Acimovic J., Dimitrijevic Sreckovic V., Mandic Lj. (2014). How the sialylation level of
serum N-acetyl- -D-glucosaminidase A form in Type 1 diabetes mellitus influences their activity?
Journal of the Serbian Chemical Society, 79 (12), pp. 1491-1503. (M23-2012: IF 0,912)

12. Jovanovic V.. Dimitrijevic-Sreckovic V., Mandic Lj. (2008). Serum N- Acetyl-beta-D-
Glucosaminidase Profiles in Type 1 Diabetes Secondary Complications: Causes of Changes and
Significance of Determination. Journal of Clinical Laboratory Analysis, 22 (4), pp. 307-313. (M23-
2006: IF 1,117)

Caonureme ca Mel)yHApPOAHOT CKyNa IITAMNaHo y nejaunu (M33)

13. Lj. Mandic, L. Sandor, V. Jagodic. I. Liric: Isoenzymic forms of N-acetyl-beta-D- glucosaminidase in
the urine of the individuals exposed to mercury, "Metal Elements in Environment, Medicine and
Biology". Proceedings of the 3rd International Symposium on Metal Elements in Environment,
Medicine and Biology, Eds. Garban Z., Dragan P., Rublishing House "Eurobit" Temisvar 1998, 277-
282



Caonmreme ca Mel)yHapoaHor ckyna mramMnano y nzsony (M34)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

A. Z. Penezic-Romanjuk.,Ivan D Pavicevic, J] M Acimovic, V_B. Jovanovic. [j M. Mandie. The role of
copper(Il) ions in oxidative stress induced by glycation of human serum albumin with methylglyoxal. 38th
FEBS Congress, Saint Petersburg 2013, Russia, July 6-11, FEBS Journal Vol 280, Issue Supplement sl
p293-294

Ivan D. Pavicevic, Ana Z. Penezic, Vesna B. Jovanovic. Jelena M. Acimovic, Ljuba M. Mandie, Kinetic
characterization of Cys34 thiol group of human serum albumin loaded with different long chain free fatty
acids. ICOSECS 8, Belgrade, Book of abstracts, pp 214 (2013)

Jelena M Acimovic.Vesna B Jovanovic. Ivan D Pavicevic, Ana Z Penezic Romanjuk,Ljuba M Mandie.
Determination of Arg guanidine group changes as marker of food protein carbonilation in Maillard reaction.
Belgrade Food International Conference - Food, health and wellbeing 26-28 November, Belgrade, 2012,
Serbia Book of Abstracts p 62

Z. Penezic., ] M Acimovic, V_B. Jovanovic, Lj M. Mandie. The influence of methylglyoxal reaction with
human serum albumin on its copper (II) binding properties, " FCUB ERA Workshop-Food Chemistry and
Biotechnology, Belgrade 2011, Serbia, Book of Abstracts pp 49 P28

I.D. Pavicevic, V.J. Jovanovic, J.M. Acimovic, LJ.M. Mandie. Impact of fatty acids binding to human serum
albumin on the reaction of free thiol group of albumin. 2° FCUB-ERA workshop, Belgrade 2011, p13
Jelena M. Acimovic, Bojana D. Stanimirovic, Nina Todorovic, Vesna B. Jovanovic, Ljuba M. Mandie.
Influence of the microenvironment of thiol groups in low molecular mass thiols and protein on the reaction
with methylglyoxal. 1% FCUB-ERA workshop, Belgrade 2011, pl 1

J.M. Acimovic, V.B. Jovanovic, I.D. Pavicevic, Lj.M.Mandic. The spectrophotometric method for
monitoring of protein guanidine group changes during carbonylation. 16th European Conference on
Analytical Chemistry, Belgrade 2011, BC16

V.B Jovanovic, J. M. Acimovic, A. Z. Penezic, Lj. M. Mandie. Determination of human serum albumin
thiol group. 16th European Conference on Analytical Chemistry, Belgrade 2011, BC15

Ljuba M. Mandie, Vesna B. Jovanovic. Jelena M. Acimovic, Radmila Maksimovic. Does the sialic acid
content in A form of N-acetyl-P-D-glucosaminidase influence the changes of its activities in diabetic
secondary complications? 43rd IUPAC World Chemistry Congress, San Juan 2011, Abstract book, p. 216
Jelena M. Acimovic, Bojana D. Stanimirovic, Nina Todorovic, Vesna B. Jovanovic, Ljuba M. Mandie.
Influence of the microenvironment of thiol groups in low molecular mass thiols and protein on the reaction
with methylglyoxal. EuroFoodChem XVI, Gdansk 2011, Polish Journal of Food and Nutrition Sciences 61
(Suppl.1),130

Jelena M. Acimovic, Vesna B. Jovanovic, Milica R. Veselinovic, Radmila Maksimovic, Ljuba M. Mandie.
Monitoring of the protein amino group changes during carbonylation, 7" Aegean analytical chemistry days,
Lesvos 2010, Book of abstracts, p. 284

S. Nikolic, J. Mutic, V. Jovanovie, A. Lolic, Lj. M.Mandic. Determination of cysteine in urine with flow-
injection method with amperometric detection. 6" Aegean analytical chemistry days, Denizli 2008., Book
of abstracts

V. B. Jovanovic, J. M. Acimovic, V.S.Dimitrijevic-Sreckovic, Lj. M. Mandie: The investigation of serum
N-acetyl-J3-D-glucosaminidase and its isoenzymes as markers of the progression of diabetic comlications
in IDDM. 30" FEBS Congress and 9" IUBMB Conference, Budapest 2005, FEBS journal, 272 (suppl 1)
495-496

V. B. Jovanovic. J.M. Acimovic, Lj. M. Mandie: The influence of urinary pigments on the determination
of N-acetyl-J3-D-glucosaminidase. 16" IFCC-FESCC European Congress of Clinical Chemistry and
Laboratory Medicine, Glasgow 2005, Clinica Chimica Acta 355, S204-S205 (2005)

J.M. Acimovic, V. B. Jovanovic. Lj. M. Mandie. The influence of pigments and pH of urine on the
determination of N-acetyl-J3-D-glucosaminidase activity. 4th Aegean Analytical Chemistry Days, Kusadasi
2004, Book of abstracts p159

Lj. Mandie, J. Grujic, V. Jovanovic: The investigation of the conditions for the determination of N-acetyl-
J3-D-glucosaminidase isoenzymes in neutrophils. 4™ International Conference of the Chemical Societies of
the South-East European Countries on Chemical Sciences in Changing times: Visions, Challenges and
Solutions, Belgrade 2004, Book of A Abstracts (Vol. I), p 205

Lj. Mandic and V. Jovanovic: The characterization of glyco-parts of N-acetyl-J3-D- glucosaminidase
isoenzymes in diabetes. 29" Meeting of the Federation of the European Biochemical Societes, Warsaw
2004, EJB 271(Suppl.1), 157

V. Jovanovic, Lj. Mandic, V. Dimitrijevic-Sreckovic: Isoenzymes of urinary N- acetyl-J3-D-
glucosaminidase in insuline-dependent diabetics with or without complications. XI Meeting of the Balcan




32.

33.

34.

35.

36.

37.

Clinical Laboratory Federation, Belgrade 2003, Jugoslov Med Biohem 22(2), 167

Lj. Mandic, V. Jovanovic. J. Acimovic, V. Dimitrijevic. Isoenzymes of urinary N- acetyl-P-D-
glucosaminidase-a marker of tubular or glomerular damage in diabetes? 15" IFCC-FESCC European
Congress of Clinical Chemistry and Laboratory Medicine, Euromedlab Barcelona 2003, Clin Chem and Lab
Med, 41,5257

Lj. Mandic, V. Jovanovic, J. Acimovic, V. Dimitrijevic, P. Dordevic. The influence of glucose content on
the isoenzyme profiles of N-acetyl-P-D-glucosaminidase in diabetes. 12 th Balcan Biochemical
Biophysical days, Bucharest 2001 Book of abstracts, p 61

Lj. Mandic, V. Jovanovic. I. Liric, M. Jeremie: "Analysis of isoenzyme profiles of urinary N-acetyl-beta-
D-glucosaminidase", 11" International Symposium of Pharmaceutical and Biomedical Analysis (PBA
2000), Basel 2000, knjiga apstrakata, p 258-259

Lj. Mandic, V. Jovanovic, R. Maksimovic, D. Dobric: "Investigation of nephrotoxic effect of
mercury"; 2" International Conference of the Chemical Societes of the South-Eastern European
Countries on Chemical Sciences for Sustainable Development, Halkidiki 2000, Book of abstracts, Vol
I,p. 168

Lj. Mandic, V. Jagodic, V. Dimitrijevic, P. Dordevic: Changes of isoenzymes of urinary N-acetyl-J3-
D-glucosaminidase in diabetes, XVII International Congress of Clinical Chemistry and Laboratory
Medicine, Firenca 1999; C/in. Chem. Lab. Med. 37(1), S 471

Lj. Mandic, L. Sandor, V. Jagodic, I. Liric: Isoenzymic forms of N-acetyl-J3-D- glucosaminidase in
the urine of the individuals exposed to mercury, 3rd International Symposium "Metal Elements in
Environment, Medicine and Biology, knjiga apstrakata, Temisvar 1998, p43

Caonureme ca CKyla HAMOHAJIHOI 3Ha4Yaja IraMnano y uejauHu (M63)

38.

Lj. Mandic, V. Jagodic, R. Maksimovic, L. Sandor: "B-oblik N-acetil-J3-D- glukozaminidaze-
parametar nefrotoksicnog efekta zive?" Hemija i zastita zivotne sredine, IV Jugoslovenski simpozijum
sa medunarodnim ucescem, Knjiga radova, 268 - 270 (2001)

Caonmreme ca CKyna HAMOHAJTHOT 3HAa4Yaja ITAaMIaHo y n3sony (M64)

39.

40.

41.

42.

43.

44,

45.

Ivan D. Pavicevic, Vesna B. Jovanovic, Jelena M. Acimovic, Ljuba M. Mandic. Uticaj masnih kiselina
vezanih za humani serum albumin na reaktivnost slobodne tiol-grupe albumina. Prva konferencija
mladih hemicara Srbije, Beograd, 2012. Knjiga izvoda radova. BH P10

Z. Penezic., ] M Acimovic, VB. Jovanovic, Lj M. Mandic. The influence of binding of copper (II) ions to
HSA on Cys 34 thiol group content. Prva konferencija mladih hemicara Srbije, Beograd, 2012. Knjiga
izvoda radova.

J. M. Acimovic, V. B. Jovanovic, A. Z. Penezic, 1. D. Pavicevic, Lj. M. Mandic. Tioli malih molekulskih
masa kao hvataci metilglioksala, 50. Jubilarno savetovanje Srpskog hemijskog drustva, Beograd 2012,
Knjiga izvodi radova, p 116

J. Acimovic, B. Bojcevski, V. Jovanovie, Lj. Mandic: Stabilnost izoenzima N-acetil-P-D- glukozaminidaze
u baznim urinima; XLI Savetovanje Srpskog hemijskog drustva, Beograd 2003, Izvodi radova, str. 154,

J. Acimovic, B. Bojcevski, V. Jovanovie, LJ. Mandic: Uticaj pH na odredivanje aktivnosti N-acetil-P-D-
glukozaminidaze; XIII Kongres medicinske biohemije i laboratorijske medicine sa medunarodnim ucesce i
XIX Biohemijski dani; Jugoslov. Med. Biohem. 21(2), 166 (2002)

Lj. Mandic, V. Jagodic. V. Dimitrijevic, P. Dordevic: Izoenzimski profili urinarne i serumske N-acetil-P-
D-glukozaminidaze u dijabetesu, XII Kongres medicinske biohemije i laboratorijske medicine, Palic 2000,
Jugosl. Med Biohem. 19(3), 243

V. Jovanovic, Lj. Mandic, V. Dimitrijevic, P. Dordevic: Izoenzimski profili urinarne N-acetil-P-D-
glukozaminidaze, 6. Jugoslovenski simpozijum biohemije, Beograd 1999, Izvodi radova, str. 9




HayuyHo-ucTpaskuBauku pajx o4 npeTxoaHor 3ama (17.12.2014. ronune —
JaaHac)

Pan y BpxyHckoM Mehynapoanom yaconmcy (M21)

46.

47.

48.

49.

Filipovic N., Bjelogrlic S., Pelliccia S., Jovanovic V.. Kojic M., Sencanski M., Regina G., Silvestri R.,
Muller C., Todorovic T. (2017) Selenotriapine - An isostere of the most studied thiosemicarbazone
with pronounced pro-apoptotic activity, low toxicity and ability to challenge phenotype
reprogramming of 3-D mammary adenocarcinoma tumors: Arabian Journal of Chemistry (in press
https://doi.org/10.1016/j.arabjc.2017.11.017 ) (M21-2016: IF 4,553)

Pavicevic 1., Jovanovic V.. Takic M., Acimovic J., Penezic A., Mandic Lj. (2016). Quantification of
total content of non-esterified fatty acids bound to human serum albumin: Journal of Pharmaceutical
and Biomedical Analysis, 129 (10), pp. 43-49. (M21-2016: IF 3.255)

Takic M., Jovanovic V.. Pavicevic 1., Uzelac T., Acimovic J., Ristic-Medic D., Mandic L;j. (2016).
Binding of enterolactone and enterodiol to human serum albumin: increase of cysteine-34 thiol group
reactivity: Food and Function, 7 (2), pp.1217-1226. (M21-2016: IF 3,247)

Penezic A., Jovanovic V.. Pavicevic I., Acimovic J., Mandic Lj. (2015). HSA carbonylation with
methylglyoxal and the binding/release of copper (II) ions: Matallomics, 7 (10), pp. 1431-1438. (M21-
2013: IF 3,978)

Caonureme ca MehyHapoaHOr ckyna mramnasno y ussoay (M34)

50.

51.

52.

53.

Tamara Uzelac, Vesna Jovanovic, Jelena Acimovic, Nevena Kardum, Vuk Stefanovic, Ana Jelenkovic,
Marija Glibetic, Ljuba Mandie Serum redox-homeostasis in half-marathons, Serbian Biochemical
Society, JIhconference, Beograd 10.11.2017

Tamara Uzelac, Vesna Jovanovic, Marija Takic, Ivan Pavicevic, Jelena Acimovic, Danijela Ristic-
Medic, Marija Glibetic, Ljuba Mandie, Binding of Gallic acid to human serum albumin: Increase of
Cysteine-34 thiol group reactivity, 13th Congress of nutrition, Belgrade, Serbia 26-28 october 2016

Ana Z. Penezic, Jelena M. Acimovic, Vesna B. Jovanovic, Ivan D. Pavicevic, Ljuba M. Mandic,
Carbonylation of HSA with methylglyoxal leads to release of copper (II) ions and changes in its antioxidant
capacity Serbian Biochemical Society, 6 conference, Beograd 18. 11. 2016 with international participation
Ana Z. Penezic, Ivan D. Pavicevic Vesna B. Jovanovic, Jelena M. Acimovic, Ljuba M. Mandie,
Carbonylation of HSA with methylglyoxal affects its copper (II) binding affinity, FEBS3+ Meeting
Molecules of Life, Portoroz, Slovenija, Book of Abstracts S37, p 113, (2015)

Caonmreme ca CKyna HAMOHAJTHOT 3HA4Yaja IITAMIIAHO y n3Boay (M64)

54.

55.

56.

57.

58.

Urmila Khulal, Jelena Mutic, Vesna Jovanovic, Tanja Cirkovic-Velickovic, Comparative digestibility
study of thermally treated Japanese abalone and chicken meat proteins, IV simpozijum Srpskog
udruzenja za proteomiku- SePA, Beograd, (25. maj2018)

Jelena Acimovic, Ana Penezic, Ivan Pavicevic, Vesna Jovanovic, Marija Takic, Tamara Uzelac, Ljuba
Mandic, Vezivanje slobodnih masnih kiselina i bakar (II) jona za HSA dovodi do promene u
karbonilaciji 1 reaktivnosti Cys34 tiolne grupe sa metilglioksalom Srpsko hemijsko drustvo, 53.
savetovanje, Kragujevac, Knjiga izvoda radova, p 72 (2016)

Tamara N. Uzelac, Vesna B. Jovanovic, Ivan D. Pavicevic, Jelena M. Acimovic, Ljuba M. Mandic.
The influence of antipsychotics on serum albumin thiol group reactivity. Srpsko hemijsko drustvo, 52.
savetovanje, Novi Sad, Knjiga izvoda radova, p 91 (2015)

Ivan D. Pavicevic, Vesna B. Jovanovic, Marija M. Takic, Jelena M. Acimovic, Ljuba M. Mandic.
Quantification of fatty acids bound to human serum albumin. Srpsko hemijsko drustvo, 52.
savetovanje, Novi Sad, Knjiga izvoda radova, p 91 (2015)

Ivan D. Pavicevic, Vesna B. Jovanovic, Marija M. Takic, Ana Z. Penezic, Jelena M. Acimovic, Ljuba
M. Mandic. Fatty acids change the reactivity of the human serum albumin Cys34 thiol group.
Biohemijsko drustvo Srbije, peta konferencija, p 121 (2015)



https://doi.org/10.1016/j.arabjc.2017.11.017

ORIGINAL ARTICLE

Selenotriapine — An isostere of the most studied
thiosemicarbazone with pronounced pro-apoptotic
activity, low toxicity and ability to challenge
phenotype reprogramming of 3-D mammary
adenocarcinoma tumors

Nenad R. Filipovi¢ *, SneZana K, Bjelogrli¢ ®, Sveva Pelliccia ®, Vesna B. Jovanovi¢?,
Milan Koji¢ ©, Milan Senéanski®, Giuseppe La Regina %, Romano Silvestri¥,
Christian 1. Muller™, Tamara R. Todorovié **

" Focuity of Agrivelinee, University of Belgrade, Nemaonjing 6, Beterade, Sevbin

b National Cancer Research Cenler of Serbin, Pasterova 14, Belprade, Seviia

© Dipartimenta df Formacia, Universitd df Nopoli “Fedecizo IF', vig D, Monteswto 49, 80131 Naples, Italy

< Facuity of Chemisiry, University of Belgrade, Studentski rrg 12-16, Belgrade, Serbia

¢ Laboratary for Moleculor Micrabiology, Institute of Melecular Genetics and Genetle Engineering, University of Belgrade,
Belgrade, Serbic

T Center for Multidisciplinary Research, Institute of Nuclear Sciences "Vinda”, University of Belgrode, Belgrode, Serbls

* Dipartimento dif Chimica ¢ Teenologie de! Farmace, Laboratory gifiliaied 1o Istituio Pasteur-Fondazione Cenci Bolognetri,
Sapignza Universited di Roma, Piazzale Aldo Moro 5, 100185 Roma, Fraly

b tnstitut Pluridisciplinaire Hubert Curien, UMR 7178 CNRS Université de Sircbourg, 67401 fiikirch, Fromce

Received 15 September 2017; accepted 23 Movember 2017

Abstract  Triapine, the most stwdicd meN-beterocyclic 1hiosemicarbazone, revealed polent actjvily
agniost advanced lenkemia, but was ineffective against & variety of solld tumors. Moreover, methe-
moglobincmia, which is a side ¢ffect of triaping adepinistration, may limits all clinical application.
To enhanoe anficancer activity and reduee side effects, we applied an isosieric replacement of sulfur
to selenivm atom was performed by synlhesis and characterization of ssheniuvm triapine apalog,
-aminopyridine-2-arboxaldehyde selenosemicarbazone (selenotriapine). Compared to triapine,

* Corresponding authors.
E-mudl addresscs: odmudier e inistra.r (C.0. Muller), tamaratigehem.bg.ac.o (TR, Todorovid).

Peer review under responsibility of King Saad Liniversity,

CLSENTEA | Prociuciion and hoating by Elwevisr

hirps: Adiorg HLONE T anahjo 201701087
18745352 D 2017 Production and hogting by Elsevier BY. on behalf of King Sewd University.
This is an open acoess anlicle wnder the OC BY-NC-ND hoense {ap creativacansmins org! icetse by-aw-od 4.0;

- —_




Jourral of Pharmacentical and Bigmedic | Analygis 129 (20163 43—48

i S ol oI WG ieiioatace oy o
L b e i P Iy N e

5 : . H
i 3 JE S P
Bt Eoma i i

0 ﬁé ﬂ’l‘ :

T Gt AR S T TR S A e S i L
ELSEVIER i dbwai, 3 iﬁiﬁﬁ%‘%‘ﬁi u.n:ﬁmmﬂﬂ%ﬁ%n MiHEtatE .5, 0
————— . —

Quantification of total content of non-esterified fatty acids bound to
human serum albumin

Ivan D. Pavicevic?, Vesna B, Jovanovié?, Marija M. Takié®, Jelena M. Atimovi¢?,
Ana Z. Penezi¢®, Ljuba M. Mandic

B

ARTICLE INFa ABSTRACT
ArICIE Wichiry: Nen-esterified Catry achds bound to the hwman serurn albumin (HSA) contr bune to several HEAs properiies
Weceived 14 March 2015 oFspecial concern in. pathobogies. for i ance io the feactivity of the free H3A-Cys34 thiol group (impoy-
Received In fevised form 31 fune 2016 fam antioxidative thiol poal in plasma), and tothe ainity for binding of molec e and tofs {Tor example
m ﬂdﬁ:’;:'j:ﬁ « 3015 cobalt a5 a prominent biomarker in Ileanischemii}merem.themlwdfwdel!rmlnati:m of FAs bound
e HAA wag dweluped.l’ﬂswmnlaasedﬁansn(pmiws]ylsolm::lrromsenunbwmnwnium sulfare
e Precipitation) using acidic copper(Il} sulfate jn phosphoric acid, exiracied by n-he ptane-chloroformi4: 1,
:—g“m bound to HEA '-rf'vjmixl'ure,spotbedon]lsilita-gel and then developed with 1. heptane-chioroform-acetic acid {5:3:0.3.
Patty acklsfHSA ratig ¥/ufv). Common office flatbed scanmerand software so]ution for densitometricimage analysis, developed
TLE quantification in R, were used. The linearity of calibration Curve in Conceniration range from 0.1 to 50mmoliL stearic
Phatbed scammer and tigitat image analysic acid was actievad The method was proved to be precise (with RSD of L.4-4.7%} and acowrate. Acowacy

The: method is sample saving cechnically bess demanding, and cheap, and theyefore suitable for determi-
nation of FAS/HSA ratic when elevated concerirations of frea Fas dre reliable diagnestic/risk parametsr

of pathojogical stares.
© 2016 Elsevier BY, All rights vesprved,

1. Introdwction (FAS), bitirubin, bite salts, stevnid hormo Pves, hematin, tryptophan,
tyroxine, some vitaming, several metal ions and drugs |£,2]. The
Ruman serum albumin (HSA) is the most abundant protsin  mportant is Fas (ransporuing function. because: FAs are present in
of human plasma (approx 50-50% of total plasma proteins} with enough quantity comparable with HSA abundance, FAs are amphi-
many physiological functions [1], Although considered mainly as pathicmnleculesalmustexdmvelycimulatingcarﬁed by HSA, and
blood plasma protein, mach of the HSA tslocalizedexeravascularty,  Bound FAs reflect on the HSA tertiary structure and HSA mwlecule
almost doubdz of the intravascular pool[1.2). HSA is atransporter of properties [31 H5A has seven wall defined, and crystallographi-
many endogenous substances in¢luding nen-esterified facty acids  cally charactevized, binding pockats foy long~chain fatty aclds 3]
but additioral binding places emerge for some FAs under in vitrg
experimental conditions. Fig. 1 shows HSA molecule with stearic

acid (STE), ¢onstmacted using crystaltographic data pdb id 127;,
Abbreviations; CRAN, & nétwark of web aervers around thve woorld that srore iden- It was shown recently that H5A free cysteine-34 thial con-
Vical up-to-date versions of code a6 documentarion oy R FA fatty acid: FAMEs, tributes in the Stavenging of reactive oxygen, nitrogen and
v dcils WEThA estesst GA e, e G Generat Public License (G GPY o carbonyl species 14,5). Kinetics studies of the reactivity of H5A free

Grumruesuﬁwmﬁcmxwlkhgummuﬂdm[imunmmnizam .
Sompaniee) the fraedorns to run study share copy) and modwythe sowarer HpT(e. C¥S34 thiol with methylglyoxal, as potent representative of the
High perfarmance thin-laver chromsatography: gTLC, Quantitaive thin-Liyer chro.  Carbonyl stress, showed that bound FAs molecules modify reac-

fatograpley. K. programming language and environment for stitigtical computlng  tion kKinetics, changing pseudo-first order kinetics constant |G,
4nt graphics pupported by the R Feundation for Statistieal Computing: STE, Stears: thus change the course of thae scavenging process, In addition,
acid. according to epidemiciogical sudies, elevated fasting ciroulating

'-'l:“ifwlﬂf&lﬂxg-;; 5,‘_ Hﬁ::uﬂg;oﬂ:wﬁg}:ﬂ:u;m‘ ey, non=estenified FAs were an independent risk factor for sudden
E-oaott exidresy: Gimandic@chem.by.ac.rs (LM Mandi€), death in middte-aged men free of known cardiovascular disease
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Binding of enterolactone and enterodiol to human
serum albumin: increase of cysteine-34 thiol
group reactivity

Marija M. TakIc,® Vesna B. Jovanovic,” Ivan D. Pavicevic,” Tamara N, Uzelac.®
Jelena M, Aimovie.® Danijela K. Risti¢-Medic® and Liuba M, Mandie*?

The interaction of polyphenolic molecules with hurnan serurn albumin IHSA) could lead 1o changes in the
reactivity of the H5A Cys34 thiol group (H5A-5H). The influences of enterclactone (EL) and aaterodiot (ED)
binding on HSA-5H reactivity in tatty acid (FA}-free H5A, and in HSA with bound steare acia I1S) in S/HSA
molar ratios of 1:1 and 411, wee investigated by the determination of the pseuds first order rate cone
stante {i] for the thicl reaction with 5,5 -dthiobls- (2 -nitrabenzaic &cidl. The binding atfinities and bnding
sites of EL and ED were also determined, using fluarescence measurements of the intrinsic fierescanca
of Trp214 and diazepam (binding site marker). EL and ED binding ta HEA increased tha reactivity of
H5A-5H in all azsayed H3A-pnrerciignan complexes by 91-331%. The strongedt effects were obtsined
for FA-free HSA-gnterolignan complexes. S modulated/reduced the effect of EL on HSA-SH reackivity,
white is influence on the effect of ED was negigible. The binding of enterclignans to HSA was avesti-
gated: the binding constants were the highest for FA-free HSA (EL: 1164 X 10° M= and E[: 559 «
10 M~ at 37 °C) and the lowest for S/HSA 4 ‘1-enterolignan compslexes (L 2,43 x 10° M= and ED:
1.92 % 10° M%) When the S/HSA ratio was increased, the bingkng affinities and number of binding sites
for EL and ED were decreatad, Al the same time, a high correlation betwesn binding constants and
mcreased Cys3d reactivity was found Ir = 0.974) Competithe axpariments using déazapam indicated Tha
the binding of ED and of EL was ipcated in the hydraphobic pocket of site || in HSA, Overall, i is ayigent

Accepted Z1st January 2016
DOI: 109039/ c5fo01548,
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1. Introduction

Human serum albumin (H5A} is the most abundant protein in
plasma, being present at a high concentration of about
0.6 MM, and having a hallife of 19 days. As the a-helix and
random struchare contents in H5A are 70% and 30%, respect-
Ively (with almost no psheets), the HSA molecule has o high
degree of conformationnl flexibility.® Crystallographic data
show that H5A contains three hemologous domains {I, 1 and
%) of 10 helices that can be divided into twe subdemains
(A and B), also displaying purtial inter-subdomain homology.*
HSA i3 a transporter of many ¢ndogenous substances {non-
esterified fatty acids, bilirubin, bile salts, steroid hormunes,
Sinstlivee for Aedden] Research, Center of research wcellenee (v aserition and siee-
Bafism, Univarsity of Beigrade, Belgrade, Serbin

*Departmant of Biochemintry, Fecolty of Chemistry, University of Btlgrode,
Seudental g 1216, Belgrade 11153, Serbia. E-mradl: {iteneicgohem. beoc. i

Tk 4381 11 13 6676

THEs journal is © The Royal Society of Chemistry 2016

that stearkc acid coukd modulate the enterclignan effacts on HSA-SH reactivity as wall as their binding to
H3A. This finding could be important for pharmacokinetics and the exprEssion of enterignan antioxdant
effecss In vivo after an intake of lignan rich food.

hematin, tiyptophan, thyroxin and some vitarning), several
metal ione and diferent exogennus molecules (eg poly-
Phenols and drugs), that greatly augments the bansport
capacity of blood plasma.? HSA has seven binding sites {of
varying affinities) for medium and long-chain fatty acids (FA)
distributed throughout the molecule, which involve ail six sub-
domaing. There are also four thyroxin binding sites, several
metal binding sites including albumin's N-terminus, and a
sitz centered around residue Cys34.® HSA's exogenous lgands
are accommodated primarily at one of two major sites with
binding association constants in the range from 10" to 10° M 2
Drug binding site 1 is located in subdomain A {and owerlaps
with FA binding site 7}, and drug site IT is in subdomain THA
(and overlaps with F4 binding sites 3 and 4),7

Dietary phenolic substances have seceiwed much attention
a5 numerous studies have revealed their various protective
effects in vitra and in vivo."* Enterolactone (EL) and enterodiol
(ED) {Fig. 1) are produced from several dietary plant lighans
fwith polyphenolic structure) through extensive metabolism by

oo Funct. 206, 7, 1217-1226 | 1247
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HSA carbonylation with methylglyoxal and the
binding/release of copper{) ions

Ana Z. Penezic, Vesna B. Jovanovié, ivan D. Pavicevié, Jelena M. Adimevie and
Ljuba M. Mandic*t
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The potential of carbonylation with methylglyoaal to alter HSA's binding affinity for copperi ions and its
Wfuence on the release of copperi} ions from copper-HSA complexes were studied. The affinity of
HSA to coordinate copperiit decreased upon carbomylation of the Cys54-5SH graup. Carborwlation of
copper~HSA complexes caused @ decrease in Cys34-SH content, conformations! changes and the
release of copperii} ions, The ratio between the percentage of reduction in the Cys34-SH group contert
and the percentage of release of copperll from complexes is 212 4 0.28. Bacause the same ratio
(196 + (.36} was oblained upon oxidation of the Cys34-3H group [with no changes in H5A conformation),
the: binding/release of copper 4} by HSA depended mainly on the redox state of the Cys34-5H group. The
<ontents of Cys34-5H and HSA-bound coppert) jons In the diabetic group (0.457 4 D081 mol SH per mot
H5A, 10.7 & 0.01 mmol per rool HSA, resp.) were significantly lower {p = 0.01) compared to the controt
qroup 10.609 + 0027 mol 5H per mol HA; 134 + (.01 mmol per mol HSA, resp), Very strong
correlations between the values for HSA-SH and glycated hasmcglobin, Hbalc, (R =~ —0.803, p < D.01)
and between the values for the HSA-bound copperii) content and HSA-SH content (R = 0.841 p < 0.003
werg Found in the diabetic group. Thus, HSA carbonylaton lsads to decrease in HSA-5H content and to the
impairment of its ooppertsl binding capacity that could contribute 16 funher enhancement of axidative and

Recanvad 12th June 2015,
Accapred 218t August 2005
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1 Introduction

Human serum albumin {H3A} is the most abundant setum
protein, with seveeal Important physiological finctions.™ Besides
regulation of oncotic pressure, it also serves as a transporter of
metal ions (Cu, Zn, Fe, Co, Ni ), fatty acids, cholesterod,
hovmones, drugs and bile pigments, HSA containg two binding
sites for copper loms, one with high affinity, located at the
N-terminus (NT, with 1 pM affinity), and second positioned at
the interface of domains 1 and 11 (mult-meta! binding site,
MBS).*" Although ceruloplasmin represents a major pooi of
copper in plasma, HSA, due to its high conceniradon, is
considered to be its second largest pool. About 15% of all blood
copper is bound o HSA as Cufw)." Copper(n) ion levels are
reported to be increased in diabetes and some other patho-
logical states,>* and any unbound copper{x} ions In cireulation
oy undergo Fenton reactlon cansing oxidative stress by the
formation of free radicals.”

------ TP * TR TR COME =T e T e e

Cxpariment of Baochemisry, Pucily of Chemistry, Undversily of Bedmody,
Seudemeskd enp 1214, Brigrade PT135, Serbia. Bomoil: fmondlcghehent by oo s

Tel: 4381 11 338 B6 6

t FhD Departnie ot of Biochemisiny, Faculty of Chemisiry, University of Belgmade,
P.0. Bak 51, Sendenld iry 16, 11158 Pelgrade, Serbia

Thes joural is & The Rowal Society of Chernisty 2015

carbor sress in diabetes [as well 8 In other diseases with carborl stress)

Oxidative and/or carbonyl stress are belisved to play an
important role in pathogenesis of various diseases e.g. uraemin,”
renal faiture, dishetes mellitus™'® et as well as in genesis of
secondary complications in diabetic patients involving micro-
angivpathies and cardio-vascular complications,!!

HSA has 35 Cys residues, 34 of them being involved in 17
intramolecular disulfide bridges, and one, Cys-34, that is redex
active. With nonnal serem concentration betwsen 35and 50 gL 77,
and 70-80% of (ts Cys34 in the reducedfsulfhydryl form, H5A
represents the predominant serum protein and a major plagmg
anthoxidant.**'? Antioxictant properties of H5A depend on nucleo-
philic properties of Cys34 as well as en eopper-binding abiliy. >
Bath of these attributes may become impaired when HSA is
exposed to increased ghyeatlon, leading to protetn modification,
fonnation of advanced giycated end-products [AGEs) and protein
cross-linking, %

Diabetes mellitus is one of the most prevaient chronie
diseases, affecting around 350 million people worldwide,”® of
which ~90-95% are eategorized as type 2.2 Hyperglycemia in
diabetes prowokes Maillard reaction, forrnetion of Schiff bases,
and Amadori products, and finally ieads to generation of AGEs.>

Methrizlyorsl (MG) represents a naturally oceurring z-oxo-
aldehyde, generated ¢ither non-enzymatic, or from the sponta-
neous decomposition of triose phosphates, by autoxidation

Metatiornies. 2015, 7. 14311438 | 1431
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Fatty acids binding to human serum albumin: Changes of reactivity
and glycation level of Cysteine-34 free thiol group with methylglyoxal
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Famty acids (FAs) binding to buman seruim a) bmin (HSA) could iead to the changes of Cys-34 thiol =roup
accessibility and reacelviey, ie. its scavenper Capacity and antioddant property. Tiw influence of cars-
rated, mang and poly wmsatursted, and Bsh gl Fas binding to HSA on tiw carbonylation level and the

2014 reactivity of HSA-SH and HSA modified with methylgtyoxal (MG-HSA-SH) was investigated, Changes of

Accepted & October 2004
Avatlable onling 17 Cosober 2014

thiol group reactivity were followed by detevrnination of Preudo first ovder rate constant (k') for thiols
neaction with 5.5 -dithiobis{2-nitrebenzoic acid}. H5A changes were monitored wsing native PAG eloctmo-
phoresis and fluorescence

. For FAJHSA mlar ratios soreening, qTLC and GC were ysed. FAg

g increase thia group carbomylation levels from 8% 10 ZUX. The k values obtained far FAs free HSASH and
Faty acids binding FAs-free MG-HSA-SH are almost equal (7.5 x 1072 and 7.7 107257, resp.), Binding of a0 FAs amplily
Thiol Eroup reactivity the reactivity (i values from 146 x 1073 p 26.0 » 10°*« ' of HSA-SH group for 2-3.5 times in the
Proteln carbatylmicn order: palmitic, docosahexsenoic, fish il extract, stearic, olefc. myfistic and sicosapentasnoic acid, due
M thpyiphwera | to H5A confprmational changes, FAs-bound MG-HEA-5H Famphes fallow that pattern, bt their i vahies
{lrom 8.8 x 107* 10 14.3 x 10 57) were bower compared (o unmodifisd HSA due ko additional confor-
mion changeas of HSA molecules duriag carbonylation. Carbonylating [avel and reactivity of Cys34 thiot
2roup of unmwdified and carborylated H5A depend on type of FAs bound o FISA, which inglies the
possibility for maddation of -SH reactivity (scavenger capacity and antioxidant property) by FAs 3¢ a

supplement,
© 2044 Elsevier Lreland Ltd. All tights reseryed,
1. Intreduction as preproalbumin that is cleaved co-transtationally tp remave the

Human serum albumin (H5A) is the most abundant protein of
human plasria, accounting for 50-60% of toral plasma proteins
1. Much of the HSA i locafized exmravascularly, almest doyble
of the intravascular poo] [1.2). HSA betongs te a multigene Family
of proteins that includes vitamin D-binding proteln. e-abbumin
and o-fetoprotein {3.4]. It is synthesized in the liver by hepatocites

Abhreviotions; ACEs, advanced ghycation endproduces; EPA, ekosapemtaencic
ackl DHA, docosaheasencic acid; DTN, S5 -dithicbis-{2 -nlmebenzole acidy: DT,
slititiothirelol: FA, fatty scid; FAsfroe HSA, defutted HSA: FAs-tommd HEA, comphay
HZA with FAs Gelcaps, gelutin capsules: HEA human serum albuming HEA-SH,
Cys3d free thiol group of the HEA: MG, methlglyoxat; MG-HSA HEA miodied with
MG: Memsmwmugmmmnrmusnmmmm MYE,
mritic acid; QLA. ofelc ackd: PLM, palmitic ackd; $TE, tearic acid,

* Jomresponding aulfeor ac: Departmaewt of Bichemistry, Facwlty of Chemistry,
Usiversicy of Belprads, F.0. Ko 51. Studereski brg 16, 11158 Belgprade, Sedhia, Tel.:
+321 11 333 86 6.

E-thaif odadrens: limandivDohernbg acrs (LM, mandit),

bty e dotorg 101 016]j.cbi. 2074, 10,008
Q005-Z75710 2014 Elsevier refand Lxd, All rights teserved.

pre-peptide, and further deaved in the Golgi APparatus to remove
the pro-peptide and be secreted into the circulation [5]. whers i
has half-lfe of 15 days, BEased on the sequence analysis, HSA s
befieved ta have been evolved From multipie repetition of an
ancestor gene comesponding to protein of appraximately 150
amino acids, thus the primary structure shows three homologous
domaing {1, IL and [, respectively). and each of the domains is in
tum composed of two sub-domains (A and B) displaying akso par-
tal inter-subdomain homology [&].

HEA binds and transports many endogenous substances: non-
esterified Batty acids (FAs), bilirgbin, bile salts, steroid hormpnes,
hematin, tryptophan, thyroxine, some vitamins and metal jons
[2.3.7}. A buffering function o the citculation has been suggested
too [7]. Cooperative binding of FAs to HSA contributes to their
solubilization, a5 well as to their uniform distribution throwgh
the different tissues, minimizing the affects of metabolic Muctua-
tions that result in different production rates of FAs {189). HSA
has seven binding sites [of varying affinities) for medium and
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The thiod {Cys34) content of human seram albumin (HSA-SH) decreases during oxidative and carbony)
StEss and. therefore, could rapresent 2 weful parameter in clinical practice, Nevertheless, the rellability
of HiA-thiol determination with Ellman's method depends on the purity of isolated HSA. Detevnination

notned o 13 of total serum thiols (mmolfL) and HSA-SH contear (mmol -SHjmmvol HSA) after HEA isolation from dis.

bretic patient and control sera by a bwo-step precipitation with asmonium sukfate (AS), as well 25 HSA-SH

contribution (%) to total serum thinls, was assessed. Purity and ¥ield of Isolated HSA were monitored
e sl povup determination spectrophotometrically and by native polyacrylamide gel electrophoresis. Precipitation of HSA from
Alomin lsofation Scrum ¥i3 a two-step medhod with AS produced HSA with 91.2 2 36X purity and 697 + 4.4% yield, allowe
Twa-step precipliation method i for precise (relative sandard deviation of 3.28) and reliable{comparing with total serum thiols) mea.
Dlsbetes surermnent of H5A-5H content with DTNB |55 -dithiobis~{Z-nitrobenzgic acid}]. The comtexit of the HSA-SH

Oxidattve and carbonyl stoegs

group in patient; with type 2 diahetes was signibcantly (P« 0.05) lower compared with that of the
healthy cohort (0.483 + 0.057 vs. (.561 £ (LS4 mrmol -SH{mmal H5A), Because the proposed method of

HEA isolation is simple, time-efficlent, and technically less demarxting, and it also enablas reliabie deter-
Mimnation of H5A-SH contant, it is suitable for dinical pracuice,

& 20M2 Elsevier lne. Al rights reserved.

Human serum albumnin (HSA)' is the most abundant plasma pro-
tetn and has several important physiological and pharmacological
functions. It transports many endogenous and exogenous ligands
such as mecals, fatty acids, chelesterol, hormones, bile pigments,
and drugs. In addition, it contribules te the regulation of pEmotic
pressure, bulfering of plasma pH, and the distribution of fluid be-
tween different compartments [1].

Morecver, HSA is an important excraceflular antioxidant. The
antioxidant property of HSA resides [ one free cysteine-derived
redox-reactive thiol (-SH) group (Cys34). which can exist in both
reduced and oxidized forms. Because HSA is the most abundane
plasma protein |1, it accounts for S0 of the total radox-reactive
thicls in plasma J2]. Oxidative stress, which is believed tp play
an important role in the pathogenesis of seversl diseases such as
Jiver and renal failure [3-5), uremia [6], diabetes mellitus 171
alcaptonuria [8]. and obstructive sleep apnea 19) was asseciated
with a decrease of the HSA-thiol group (HSA-5H) content. In add]-
tion, the increasing flux of reactive dicarbanyl compounds (glyonal,
methylglyoxal, and 3-deoxygiucosonel which eccurs during car-
bonyt stress (in diabetes, Alzheimer’s disease. renat {ailure, liver

* Comresponding aurhor, Fax: +381 11 2184 330,
E-maif eddrere limandic®chem. bgacrs (Lid MandidL
! Abbwevicrions wsed: HSA, buman serum albumin; HEA-SH, twman sem albumin
thiod coneent; SI5, sodum dodery! sulate; BOG, bromgorespl green: PAGE, poly-
arylamide gl electrophonesis; AS, ammondum sulfate; SAS, saburated ammeiemm
sulabe; DTHB, 5.5 -tihiobie-{2 -nitrobenzvic acidy R5D. refadive standard devistion,

DMTI-26ITYS - e font marter & 2013 Elsevier Inc Al ¥iphts reserved.
it dbc.ckod o {10010 Bab 207 3.03.09 3

cirrtwsis, anemia, wremia, and atherosclerasis [10]) leads to the
Cys side chain carbonylation and, therefore, to the decrease of
the HSA-SH content [11] The product of the initial reaction be-
tween the thiol group and w-oxoaldehyde could be a target for
the nesxt reaction with an amine group or. vice versa, the initial
product of the reaction babtween the amine growip and dicarbonyl
compound £an be a target for the -SH group (protein cross-linking}
[12]. It could be concluded that a differential content of HSA-SH
could be a useful marker of oxidative andfor carbonyl stress during
various pathological states, which lead to several advances in it
quantificaton {13]. On the other hand, oxidative and nOnenzy-
matic pesttranslational modifications of H5A coald poentially al-
ter its structure andfer function and may serve as hallmarks of
disease severity. Therefore, isclation of pure H5A from setum is
essential for clinical laboratory practice as well as for fundamental
sciennifi Envestizations.

Unitil recently, many methods for HSA isolation were employed,
but nearly all of them are based on the difference in solubility of
HSA and other plasma proveins |14] and on the specific interac.
tions between HSA and several ligands [14,15). Some of them are
not suitable for clinical pracrice because they are time-¢onsuming
{18,17] or technically demanding [17]. For these reasens, single-
step affinity chromatographic methods based on the specific inter-
ation between HSA and the textile dye Cibacron Bhue F3G-A [18]
have been largely used, particylarly during recent years for study-
ing the antioxidant property of HSA |2,19), To Investigate the car-
boaytation of HSA at the Cys34 thiol group in type 2 diabetes. we
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Carbonylation of HSA guanidine group
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ABSTRACT

Carbanykation of the proteln aming, guanidioe, and thiod groups with ai-oxoaldehydes (which are prg-
duced im higher quantities in disbetes, urenia, oxidative stress, aging, and inflanmation) is one of the
important cavses of varcalar complications. For mondtosing of the hyman seram atbumin (H5A) carbon-
ylation level, 2 specerophotome tric method based on the formation of colored adduct between guanidine
Eroup and thy mol-sodium bypobromite reagenr in the alkaline medium was investigated. Beer's law is
cheyed in the concentration range of Arg and pratein munidine groups from 1 to 40 mb. Precision of
the: method {relative standard deviation} was in the range of 0.9 to 25, Accuracy wat examined by the
s#andard addition method (reoovery 100X, The method was applied bor mitering of the carbomyl-
atlen level of HSA with metheyiglyoxal in vitro and of HSA iselared {using affinity chromatography) from
sera of 2] patients with type 2 diabetes and 12 heaithy pevsons, The content of guanidine groups in HSA
isodaced from iz betics (19,64 + 1.07 mM{mM albumin) was significantly Jower [P < 0.001) in comparison
with a control grong (21.87 = 1.02 mmM albumin), The method is simple a0d fast, has good accuracy
and precision, and is sultable for clinical practice as weil for in vitro prorsin carbomyiation sxperiments.

& 2012 Elszvier nc. All rights reserved.

Dicarbony?! compounds (x-oxealdehydes: glyoxal, methylgly-
onal [MGL® 3-deoxyglucosone, and glycolaldehwde) are produced
in higher quantithes in diabetes, yremia, arterbosclerosis, oxidative
stress. aging. and inflammation [1-4). They are highly reactive and
act as potent prod=in [2] and nucleic acid modifying agents, leading
tc carbonykation of protein. Modification of proteins with MG and
ghyoxal is dramatically faster than that with glucose even at Lawer
concentrations and with shorter incubation periods |5).

Human serum albumin (HSA} is the most abundant pratein in
plasma (~{6 mM} [t participates in the maintenance of colloid gs-
motic blood pressure, and it binds and transports Fatty acids, har-
mones, bilirubin, vitamins, metal cations, and drugs, In addition,
HSA has an antioxidant role in plasma. scavenging oxidant specics
[6} Medification of albumin through carbonylation and oxidative
stress have been shown to contribuee to vascular complications
in patients with diabetes [ 7], Patients with diabetes develop micro
and major vascular complications (8], and in this disease there are
a number of equally tenable hypotheses on the origins of vascular

* Corvespondimg authos. Fae: +381 11 2194 330,
E-ttinil sddrrse: tomandclhehem g aces (LM Mandich,

1 abiwevintion wed: MG, L HSA, human erum sdbumin; AGE,
Mdvanced phyeation end proshuct; HPLC, high-performance Hquid chromatoesapin:
PAGE, pobyacrylamide gei lectropheresis: HbA g, glycated hemoglobin; S, standand
deviation: A5A, bevist serum lbemin: RS0, relative standard devistion.
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tissue damage, including protein glycation and the subsequent for-
mation of advanced glycation end products (AGEs), These reactions
lead to changes in serum albumin souctare and, therefore. to the
altered biological function.

Lysine, arginine [9), and eyseeine [2] rasidues present on protein
surfaces pardeipate in protein mndification with s-oxoaldehydes.
Some products of Lys and Cys carbonylation are well characterized:
mono adducts [Ne-carboxymethyllysine [CML) and Ne~carbo-
ayethyliysine |CEL]. $~(carboxymethyl)cysteine, and S-[carbaxy-
ethyllcysteine, which are used a8 markers of glycation, ie. of
secondary complications development in diabetes) and protein
crosslinks (3-deoxyglucosone lysine dimer |DOLD), methylglyoxal
tysine dimer [MOLDY], and glyoxal iysine dimer [GOLDL which re
significant in terms of tisswe damage in aging and diabetes)
[10-14]. Carbonyiation of the guanidine group with MG tead to
fermation of M-(carboxymethyllarginine, which is subsequently
transformed to 1 S-dihydroimidazolone and slowly oxidized #o 5
methylimidazol-4-one [2). These dicarbonyl-derived AGES repre-
sent the major chemical modifications that acoomulate in tissus
proteins with age and in chronic diseases such as diabetes and
atherosclerosis [ 15].

Curvendly, there i$ no commonly accepted or widely used
method to detect AGEs, nor are there cormmercially available kits
for use in diagnostic proceduores. The most common methods used



Journal of Theoretical Biology 271 {2011) 18-26

ELSEVIER

Non-covalent interactions across subunit interfaces in Sm proteins

BoZidarka L. Zari¢ **, Vesna B. Jovanovi¢®, Srdan P. Stojanovi¢?

* ICTM-Department of Chemistry, University of Belgrode. Belgrade, Serbia
b Depariment of Chemistry, University of Belgrade, Belerade, Serbia

ARTICLEINFO

Article history:

Received 15 June 2010

Received in revised form

11 October 2010

Accepted 18 November 2010
Available online 21 November 2010

Keywords:

Interface

Sm proteins

Hydrogen bonds
Hydrophobic interactions
Salt bridges

ABSTRACT

The distinguishing property of Sm protein associations is their high stability. In erder to understand this
property, we analyzed the interface non-covalent interactions and compared the properties of the Sm
protein interfaces with those of a test set, Binding Interface Database (BID). The comparison revealed that
the main differences between interfaces of Sm proteins and those of the BID set are the content of charged
residues, hydrogen bonds, salt bridges, and conservation scores of interface residues. In $m proteins, the
interfaces have more hydrophobic and fewer charged residues than the surface, which is also the case for
the BID test set and other proteins. However, in the interfaces, the content of charged residues in Sm
proteins (26%) is substantially larger than that in the BID set (22%). Both interfaces of Sm proteins and of
test set have a similar number of hydrophobic interactions per 100 A, The interfaces of Sm proteins have
substantially more hydregen bonds than the interfaces in test set. The results show clearly that the
interfaces of 5Sm proteins form more salt bridges compared with test set, On average, there are about 16
salt bridges per interface. The high conservation score of amine acids that are involved in non-covalent
interactions in protein interfaces is an additional strong argument for their importance. The overriding
cenclusion from this study is that the non-covalent interactions in Sm protein interfaces considerably

contribute to stability of higher order structures,

& 2010 Elsevier Lid. All rights reserved,

1. Introduction

Almost all biological processes involve protein—protein inter-
actions, These interactions form the basis of the quaternary
structure of multimeric proteins, and represent one of the most
complex levels of structural organization in biological molecules.
To mediate a specific biclogical function or to form a defined
multimeric structure, the specificity of protein-protein interac-
tions is of crucial importance. Many studies have analyzed the
characteristics of protein—protein interfaces in an effort to search
for the factors that contribute to the affinity and specificity of
protein-protein interactions (Chothia and Janin, 1975; Wodak and
Janin, 2002; Deremble and Lavery, 2005; Ponstingl et al., 2005;
Reichmann et al., 2007). Many analyzes show that the two surfaces
of a protein-protein interface usually show high degrees of
geometric and chemical complementarities. Electrostatic forces
are believed to play an important role in protein—-protein interac-
tions (Sheinerman et al., 2000; Heifetz et al,, 2002; Vizcarra and
Mayo, 2005). Keskin et al. (1998} showed that the potentials of
mean force for inter-residue interactions hold for both intra-
molecular and intermolecular interactions, The important role of
hydrophobic forces in protein-protein interactions has been

* Corresponding author, Tel: +381 113336605,
E-mail address: bzaric@®chem.bg.ac.rs (B.L Zarif).
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confirmed by several researchers (Young et al., 1994; Berchanski
et al., 2004), However, a recent study (Ben-Naim, 2006} argues that
it is the hydrophilic rather than the hydrophobic effect that makes
the major contribution to protein-protein association,

The Sm and Sm-like (LSm) proteins are a widespread protein
family with members in all kingdoms of life. Phylogenetic distribu-
tion suggests that Sm proteins were already present in the last
universal common ancestor of all present-day life forms and that
the family underwent an explosive diversification with the advent
of eukaryotes (Delano, 2002). Sm proteins primarily occur as
small (~9-29 kDa) stand-alone proteins Jacking other domains
(Anantharaman et al, 2002; Anantharaman and Aravind, 2004)
which assemble to form characteristic homomorphic or hetero-
morphic rings containing six, seven or eight proteins. Members of
the family are characterized by the conserved bipartite Sm domain
or “Sm fold” which functions, at least in part, in binding to
neighboring Sm proteins within such rings (Hermann et al., 1995;
Khusial et al., 2005). One highly conserved characteristic of Sm rings
is the direct interaction of the central pore of the ring with short
uracil-rich stretches of RNA, in both prokaryotes (Schumacher et al.,
2002; Thore et al., 2003} and eukaryotes (Khusial et al., 2005; Urlaub
et al., 2001). The Sm family in eukaryotes has undergone consider-
able diversification, with a variety of heteromorphic Sm rings
participating within many RNA-processing pathways and snRNP
particles (Anantharaman et al, 2002; Khusial et al., 2005; Wilusz
and Wilusz, 2005).
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Method for monitoring of the protein amino group changes during carbonylation
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Objectives: Carbonylacien of the protesn amino, guaniding and thicd groups is one of He anportant causes
of varecular compl|cations §n diabeizs, We developed a simple spectrophgtometric methad for monitoring of
the chanpes in the preteln aming ETOUP conrents during carbonylation.

Design and metiods: The method is based on the

fedction of amino group with p-ben zoquineme in the
applied during carbonylatien in viro with methylglyoxal and i vive in 13

patients with rype 2 diabetes and 20 healdy persons,

mj mM Resulis: The metiod is simple, fast, precise (RSD in the range of 1.2-1.8%) and accurste {recovery about
Cartwpaylation 100%). The coptent af aming groups ja human sevum allumin Solated From diabetics was s iznificantly kower
Methylgivooal (P00} in comparison with a contral proup.
Diaheras Comcluslon: The method deveioped isswitable for quantification of protein aming grovps during ir vl
Spectrophwtometric determi narion carhonylation as well as for chinical practice,
with pbenzogqaimpoe

& 2011 The Canadian Society of Clinicz| Chemists. Published by Efsevier nc. All rights resersed.
Introduction well characterized AGES: monolysyl adducks — Ne-carboxymaehyliysine

(CML) and N~carbexyetindiysine (CEL) and pyrraline, which are ysed as

Amina groups of proteins and reducing sugars participace in the
reaction of nonenzymatic glycation {Maillard reaction) which oceurs
ia high excent in dizbetes, The reaction is injtiated with reversible
formation of Schiffs base. which underpoes reacrangement o form
refatively stable amadori product. The Amadori prochct further
undergoes a series of reactions through dicarkonyl intermediates to
form advanced glycation eod products (AGEs} |1). In addition to
sugars, a nurriber of decarbonyl compounds (o-oxnaldehydes: Zlvoxal,
methyigtyoxal, 3-deoxyglucosone, and glycolaldehyde) react to
form AGES [2]. The ce-oxoakiehydes are produced in higher quantitias
in diabetes, wremia, arteriosclerosis, oxidative strass, aging and in-
flacnmaticn [2-4). They are highly reactive and act as patent protein
{31 and nucleic acid modifying agents. Medification of proteins with
“-oxvaldehydes such as methylglvoral and givoxal is dramarically
faster shan that with glucose even at lower concentrations and shorter
incubation periods [5),

N-terminal and Lys side chain amino groups participate in proten
modification. Some products of such reactipns ace carly glycation adducts,
fructosamines, which are indicators of glvcaemic control {6]. Dthers are

* Copresponding Jwthor at Department of Biodhernistry. Faculy ol Chemistry,
Universty of Betgrade, PL.box 51, Studentsh g 18, 11155 Baigrade, Sexbra Fax: 4 381
12184 330,

ol anddvess: Limomdiodthem e acrs (LK, Man ),

Q009-81 S ~ see Bront aatter © 200 | The Canadian
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miarkers of glycation, fe. of secondary complications development in
dizbetes; protein croslinks « pentosidine, 3-deoxyglwcosone-lysine
dimer [DOID). methylglyoxal lysine dimer (MOLDY and ghyoxal-tysine
dimer (GOLD) which are significant in t2rms of tissue damage in aging
and diabetes [7-9] Overall, OML, CFL, GOLD and MOLD are quaniita-
tively the major biomarkers of the Mailtard reaction in tissye proteins.
Together, these dicarbony!-derived AGEs represent the major chemical
modifications that accumodate in tissue proteins with age and inchronic
diseases such as diabetes and atherosdlerosis [10].

Currently, there is ne commonly accepeed or widely used method
to detect AGEs, nor commercially available kits for use in diagnostic
procedures. The most comnon methods used for detection are HPLC,
ELISA and immunohistechemistry {11]. The aim of pur reseacch Was
to develop a method that allows easy monitoring of protein changes
in carbony! stress. Since amino groups are highly abundant on the
surface of proteins the changes in their bevials should be proportional
to the amount of carbonylation. On the other hand, quantification of
&mine groups during procein carbonylation in vigs enakles examina-
ton of the kinetics of these reactipns. cumpetitiveness of amina
againstthiol and guanidine groups during carbonylation reartion [1 2],
as well a5 an insight into amino greup contributions in propein cross-
linking, Monitoring of changes in the content of aminge groups on the
surface of each struchirally-characterized isglated protein (ex. HSA)
would enable an insight into their modification level in vivo, Le, their
effect on the change of their function.
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