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PROGRAM

Petak, 29. maj 2015. | Friday, May 29, 2015

09.00 - 15.00 Registracija — Tehnolos$ki fakultet, Sala 12
Registration — Lecture Room 12

Hol Poljoprivrednog fakulteta | Faculty of Agriculture — Lobby|

09.00-10.00 Postavljanje postera | Poster Mounting (Sesija 1/ Session 1)

Poljoprivredni fakultet — Amfiteatar | Faculty of Agriculture - Amphitheatre

10.00 - 10.30 Svecano otvaranje | Opening Ceremony

Plenarna predavanja [ Plenary Lectures
Predsedavajuca [ Chairperson: Ljiljana Jovanovié
10.30 - 11.15 Nenad M. Kosti¢ Texas A &M University, Commerce, Texas, USA
PP1 Mechanisms of electron-transfer reactions between dynamic metalloproteins

Predsedavajuca [ Chairperson: Dusanka Milojkovié-Opsenica
11.15-12.00 Karoly Heberger, Research Centre for Natural Sciences, Hungarian Academy of

PP 2 Sciences, Budapest, Hungary
Pattern recognition methods in food chemistry

12.00 -12.15 Pauza [ Pause

Predavanja po pozivu [ Invited Lectures
Predsedavajuci [ Chairperson: Slavica Razi¢

1215-1245  Olgica Nedi¢ Aleksandar Dekanski*

PPP1 Institut za primenu nuklearne energije (INEP), Univerzitet u Beogradu, Srbija

*Institut za hemiju, tehnologiju i metalurgiju, CEH, Univerzitet u Beogradu, Srbija
Jubilej 85 godina stampanja ¢asopisa ,Journal of the Serbian Chemical Society”:
Sta misle saradnici?
Celebration of the 85 years of publishing of the Journal of the Serbian Chemical
Society: What do associates think?

12.45-1315  Daniela Soji¢ Biljana Abramovic¢
PPP 2 Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za hemiju,
biohemiju i zastitu Zivotne sredine, Novi Sad, Srbija
Fotokataliticka razgradnja pesticida u vodenoj sredini
Photocatalytic degradation of pesticides in aqueous media

Hol Poljoprivrednog fakulteta | Faculty of Agriculture — Lobb
13.15-14.30 Koktel [ Cocktail

14.15-1530  Posterska sesija 1/ Poster Session 1
(AHP1-AHP9,EHP1-EHP12; FHP1-FHP9, HTHP1-HTHP5;
HTMP1-HTMP4;NIHP1-NIHP5)

15.30 - 1545 Uklanjanje postera [ Poster Dismounting (Sesija 1/ Session 1)

Poseta manastirima Kru$edol i Grgeteg
Visit to the monasteries KruSedol and Grgeteg

15.45 Polazak autobusa sa parkinga ispred Poljoprivrednog fakulteta
Bus departure from the parking lot in front of the Faculty of Agriculture
20.00 Zajednicka veéera | Social Dinner

Restoran Plava frajla [ Restaurant Blonde Lassie

vii
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52. savetovanje Srpskog hemijskog druStva

Subota, 30. maj 2015. [ Saturday, May 30, 2015

09.00 - 12.00 Registracija — Tehnoloski fakultet, Sala 12
Registration — Lecture Room 12

Hol Poljoprivrednog fakulteta | Faculty of Agriculture — Lobby
09.00 - 09.15 Uklanjanje postera [ Poster Dismounting (Sesija 1/ Session 1)
09.15 - 09.30 Postavljanje postera | Poster Mounting (Sesija 2 | Session 2)

Poljoprivredni fakultet — Amfiteatar | Faculty of Agriculture - Amphitheatre
Predsedavajuci | Chairperson: Jano Canadi
Plenarno predavanje | Plenary Lecture
09.30 —10.15 Laszl6 Somsak, Department of Organic Chemistry, University of Debrecen, Hungary
PP3 Sugar derivatives against diabetes

Predavanje po pozivu [ invited Lecture
10.15 -10.45 1gor Opsenica, Hemijski fakultet, Univerzitet u Beogradu, Srbija
PPP3 Sinteza i antimikrobna aktivnost azepinskih i tiepinskih derivate
Synthesis and antimicrobial activity of azepine and thiepine derivatives

Usmena izlaganja [ Oral Presentations
10.45 - 11.00 D.B Zlatkovié N. S. Radulovié, K. V. Miti¢, P. J. Randelovi¢, N. M. Stojanovic¢
OHO1 Toksi¢nost i anti-acetilholinesterazna aktivnost novih hibridnih jedinjenja ferocena i indola
Toxicity and acetylcholinesterase inhibiting activity of novel ferrocene-indole hybrids
11.00 - 11.15 W. H. Usujeiiuh, M. Tanu, U. O. Jypanuh, T. ). Bepbuh, K. T. Cyliypan, B. J. Dpaxynuh
OHO2 Wnrepakuuje 5-apun-TH-TMpason-3-KapdoKCHITHUX KUCENUHA Ca YETUPH H30DOPME XyMaHe
Kapbo-aHxunpase U3 NepcrieKTMBe MONEKYTICKOT MOLLeNOoBatha
Interactions of 5-aryl-TH-pyrazole-3-carboxylic acids with four human carbonic anhydrase
isoforms - a molecular modelling perspective

1.15-1130 V.D. Milanovi¢, D. D. Trivié
NIHO1 Istorija hemije u nastavi hemije — stavovi nastavnika hemije
History of chemistry in chemistry education — chemistry teachers attitudes

1.30 - 1145 K. B. Putica, D. D. Trivi¢,
NIHO 2 Unapredivanje nau¢ne pismenosti u¢enika kroz interdisciplinarni pristup u nastavi prirodnih nauka
Improvement of students’ scientific literacy through interdisciplinary approach to science teaching

11.45-12.00 Pauza | Pause

Hol Poljoprivrednog fakulteta | Faculty of Agriculture — Lobby|

12.00 - 1330 Posterska sesija 2 | Poster Session 2
(HIP1-HIP16; HZSP1-HZSP16; NHP1-NHP7)

13.30-14.00 Osvezenje | Coffee Break
13.30 - 1345  Uklanjanje postera | Poster Dismounting (Sesija 2 | Session 2)

13.45-14.00 Postavljanje postera | Poster Mounting (Sesija 3 | Session 3)

Poljoprivredni fakultet — Amfiteatar | Faculty of Agriculture - Amphitheatre

Usmena izlaganja [ Oral Presentations
Predsedavajuci [ Chairperson: Goran Boskovié¢
14.00 - 1415 D.M.Popovié 1. 0. Juranic
THO1  Uticaj proteinskog okruzenja na redoks osobine kofaktora: Redoks potencijal sintetickih
citohroma b
Influence of protein environment on redox properties of cofactors:Redox potentials of artificial
cytochrome b

14.15 -14.30  ]._Lovié D. Mijin, M. Jovanovié O. Glavaski, T. Zeremski, S. Petrovi¢, M. Avramov lvié
EHO1 Electrochemical determination and degradation of tebuconazole on gold electrode followed by
GC-MS analysis
Elektrohemijsko odredivanje i degradacija tebukonazola na elektrodi od zlata pra¢ena GC-MS
analizom

viii
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Novi Sad, 29. i 30. maj 2015.

U. Gasi¢ J. Trifkovié Z. Kelemen, B. Maro$anovié, Z. Tesié, D. Milojkovi¢-Opsenica
Odredivanje botani¢kog porekla meda na osnovu sadrZaja Secera i odnosa stabilnih izotopa
ugljenika

Botanical discrimination of honeys by sugar and stable carbon isotope ratio analysis

1 M. Vuksanovi¢, N. M. Todorovié, M. Lj. Kijevéanin, S. P. Serbanovié, 1. R. Radovic¢

Separation of heptane + methanol azeotrope using choline chloride + dl-malic acid deep
eutectic solvent

Razdvajanje azeotropne smeSe heptan + metanol koris¢enjem eutekticke sme3e holin hlorida i dl-
jabucne kiseline kao rastvaraca

M. Sokarda Slavi¢ Z. Vujéi¢, N. Bozi¢
Hidroliza koncentrovane suspenzije sirovog skroba a-amilazom iz Bacillus licheniformis 9945a
Hidroliza koncentrovane suspenzije sirovog skroba a-amilazom iz Bacillus licheniformis 9945a

N.R lvanovi¢, V. B. Mihailovi¢ A. R. Ciri¢, S. Kreft, Lj. G. Joksovi¢, P. T. Purdevi¢

Optimizacija uslova ultrazvu¢ne ekstrakcije za odredivanje sadrZaja fenola i antioksidativni
kapacitet divljih jabuka

Optimization of ultrasound-assisted extraction conditions for phenolic content and antioxidant
capacity of wild apple fruits

A Cvetanovi¢ J. Svarc-Gaji¢, Z. Zekovi¢, P. Maskovié, M. Radojkovi¢, D. Adamovic¢
Anti-proliferativna i anti-mikrobna aktivnost ekstrakata kamilice dobijenih pregrejanom vodom
Anti-proliferative and anti-microbial activity of chamomile extracts obtained by superheated water

Pauza [ Pause

Hol Poljoprivrednog fakulteta | Faculty of Agriculture — Lobb

14.30 -14.45
AHO1
14.45-15.00
HIO1
15.00 - 15.15
BTO1
15.15-15.30 *
HTHO1
1530 -15.45
BHO1
1545 -16.00
16.00 - 1715
17.15-1730
17.30

Posterska sesija 3 | Poster Session 3
(BHP1-BHP10; BTP1-BTP3; MATP1—-MATP3; OH P1-OHP 26)

Uklanjanje postera | Poster Dismounting (Sesija 3 [ Session 3)

Dodela ITUPAC poster nagrada i zatvaranje Savetovanja
TUPAC poster prize award and Closing Ceremony

*RadBTO2-17. Trbojevi¢ Ivié, D. Velickovi¢, A. Dimitrijevi¢, D. Bezbradica, M. Gavrovi¢ Jankulovié,
N. Milosavi¢: Stabilizacija lipaza iz Candida rugosa jednostavnom i efikasnom imobilizacijom na
hidroksiapatitu / Candida rugosa lipase stabilization by simple and effective immobilisation on
hydroxyapatite, prvobitno predviden za usmeno izlaganje u ovom terminu, bi¢e prezentovan kao poster:
Posterska sesija 3, subota 30. maj, 16.15 — 17.45.
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Plenarna predavanja / Plenary Lectures

PP 1
Mechanisms of electron-transfer reactions between dynamic metalloproteins
Tijana Z. Grove, G. Matthias Ullmann* and Nenad M. Kosti¢**
Iowa State University, Ames, Iowa 50011, USA
*University of Bayreuth, BGI 95447 Bayreuth, Germany
**Texas A&M University, Commerce, Texas 75429, USA.

Oxidoreduction reactions of metalloproteins are important because they occur in
photosynthesis and respiration. Cytochrome ¢s and cytochrome f react by three different
electron-transfer mechanisms under similar conditions. Protein docking and kinetics of the
photoinduced electron-transfer reaction 3Zncyt ¢s + cyt f(111) — Zncyt ¢* + cyt f(I1) were
studied by laser photolysis. This net reaction occurs between associated proteins with the
rate constant k" and between colliding proteins with the rate constant k". The viscosity
independence of kP*, the heme-heme electronic coupling, and reorganizational energy show
that the reaction between associated proteins is true electron transfer. The viscosity
dependence of k™ and a remarkable break at 30 °C in the Eyring plot for the reaction between
colliding proteins reveal mechanisms that are reversibly switched as temperature changes.
Protein friction parameters below and above 30 °C differ. Colliding proteins undergo coupled
electron transfer below 30 °C and gated electron transfer above 30 °C. Brownian dynamics
simulations reveal two dynamic ensembles of protein-protein configurations “bridged” by
relatively few configurations through which the dynamic ensembles interconvert.

Mehanizmi reakcija prenosa elektrona izmedu dinami¢nih metaloproteina
Tijana Z. Grouv, G. Matijas Ulman* i Nenad M. Kosti¢**
DrzZavni univerzitet Ajove, Ejms, Ajova 50011, SAD
*Univerzitet Bajrota, BGI 95447 Bajrot, Nemacka
**Teksaski A&M univerzitet, Komers, Teksas 75429, SAD.

Oksidoredukcione reakcije metaloproteina vazne su jer u€estvuju u fotosintezi i respiraciji.
Citohrom c; i citohrom f reaguju trima razli¢itim mehanizmima prenosa elektrona pod
slicnim uslovima. Uzajamno “uklapanje” proteina i kinetika fotoindukovanog prenosa
elektrona 3Zncyt ¢s + cyt f(II1) — Zncyt ¢6* + cyt f(11) proucavani su laserskom fotolizom.
Ova ista ukupna reakcija ima konstantu brzine kP" kad se dogada medu asosovanim
proteinima, ali konstanu brzine k" kad se dogada medu sudarenim proteinima. Nezavisnost
kP* od viskoznosti rastvora, hem-hem elektronsko kuplovanje i energija reorganizacije
ukazuju da je reakcija medu asosovanim proteinima pravi prenos elektrona. Zavisnost k™ od
viskoznosti rastvora i znacajan prelom na 30 °C u Ajringovom grafiku za reakciju medu
sudarenim proteinima otkrivaju mehanizme koji se reverzibilno smenjuju sa promenom
temperature. Parametri trenja proteina ispod i iznad 30 °C razlikuju se. Sudareni proteini
ucestvuju u kuplovanom prenosu elektrona ispod 30 °C i prenosu elektrona “sa zadrskom”
iznad 30 °C. Simulacije Braunove dinamike ukazuju na dva dinami¢na ansambla protein-
protein konfiguracija “premos¢ena” relativno malobrojnim konfiguracijama kroz koje se ona
dva dinami¢na ansambla pretvaraju jedan u drugi.

EXIT
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52. savetovanje Srpskog hemijskog drustva
PP 2

Pattern Recognition Methods in Food Chemistry
Metode prepoznavanja obrazaca u hemiji hrane
Karoly Heberger
Research Centre for Natural Sciences, Hungarian Academy of Sciences,
H-1117 Budapest XI., Magyar tudésok krt 2

Multivariate (chemometic) data analysis has become a fundamental task in analytical
chemistry due to the great quantity of analytical information provided by modern analytical
instruments. The multivariate methods can be distributed in two fundamental class
supervised pattern recognition and unsupervised ones: the first one aims to establish a
classification model based on experimental data in order to assign unknown samples to a
previously defined sample class based on its pattern of measured features. The unsupervised
techniques do not use any class membership information in the modeling phase. The
supervised pattern recognition techniques mostly used in food analysis were reviewed some
time ago and common misconceptions and errors were highlighted [1].

Principal component analysis is strongly advisable to be performed before using any
supervised pattern recognition technique. Linear Discriminant Analysis is the most
commonly used supervised technique; whereas Quadratic Discriminant Analysis and
Classification and Regression Trees are rarely used, despite the good results that they can
achieve.

Some interesting application shows high potential:

Impact assessment for attributes of Just About Right (JAR) scale on overall liking can be
solved by generalized pair-wise correlation method. (GPCM) [2]. In product development
using JAR scales, it is important to identify precisely, which direction of a given attribute
affects hedonic scores the most. JAR data needs to be transformed based on the dummy
variable approach. Then, GPCM gives those attributes in that order, which should be
increased/decreased to gain higher consumer liking score. Moreover, GPCM utilizes correct
statistical tests for ranking: McNemar’s, Chi-square, Conditional Fisher's and the Williams’
t-test.

Mineral, spring and tap water samples of different geographical origins (7 classes) were
distinguished using sensory evaluation, electronic tongue measurement, inductively coupled
plasma atomic emission spectroscopy and ion chromatography. Samples from the same
geographical origin were correctly classified by chemical analysis and electronic tongue (100
%), but only ~80 % classification rate can be achieved by sensory evaluation. The two brands
bottled at the same district are rooted in identical geographical layers. So these waters sold
under different brand names, but originated from the same geographical region cannot be
distinguished [3].

References

1. Luis A. Berrueta, Rosa M. Alonso-Salces, Karoly Héberger, Supervised pattern recognition in food
analysis, Journal of Chromatography A, 1158 (2007) 196—-214.

2. Attila Gere, Laszl6 Sipos, Kéroly Héberger Generalized pair-wise correlation and method
comparison: impact assessment for JAR attributes on overall liking, Food Quality and Preference,
43 (2015) 88—96. D0OI1:10.1016/j.foodqual.2015.02.017

3. LaszIl6 Sipos, Zoltan Kovacs, Virag Sagi-Kiss, Timea Csiki, Zoltan Kdkai, Andras Fekete, Kéroly
Héberger, Discrimination of mineral waters by electronic tongue, sensory evaluation and
chemical analysis, Food Chemistry, 135 (2012) 2947-2953.
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PP3

Sugar derivatives against diabetes
Laszl6 Somsak
Department of Organic Chemistry, University of Debrecen,
POB 20, H-4010 Debrecen, Hungary

Diabetes mellitus (DM) is one of the most frequent causes of death and disability all over the
world first of all due to its long term complications. Epidemic spread of the non-insulin-
dependent (or type II) DM, representing more than 90 % of the diagnosed cases, has induced
extensive efforts in both academia and industry to find new therapies. Several fields of
antidiabetic research are based on carbohydrate derivatives. An outlook will be given to the
most important glycomimetic drugs in current clinical practice, e. i. inhibitors of intestinal
a-glucosidases and renal sodium dependent glucose cotransporters.

The main focus of the lecture will be directed to monosaccharide derived inhibitors of
glycogen phosphorylase (GP), the main regulatory enzyme of glycogen metabolism, a
validated target in combating type 11 DM. Presented will be the design principles, synthetic
challenges, results of enzyme kinetic, crystallographic, computational and physiological
studies related to such inibitiors as well as the interplay of all of these investigations in
producing potentially antidiabetic new sugar derivatives.
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Predavanja po pozivu / Invited Lectures
PPP 1

Jybunej 85 ronguHa mraMmama Yacomuca
Journal of the Serbian Chemical Society: IIlTa Mucie capagHuiu?
Ouruiia Henwh v Anexcaugap JeKaHCKH
Hnctauinyim 3a apumery Hyxaedpue enepiuje (MHEII), Ynueepsuinewi y beoipag
*Unctmuiiyin 3a xemujy, exnonoiujy u mewmanypiujy, LHEX, Ynusepsuiueii y beoipagy

[ToBomom 85 romwHa mTamnama vacomuca “Journal of the Serbian Chemical Society” u
usnacka csecke dpoj 80, YpemHHUIUTBO je CIIPOBENO aHKETy pand yTBphHBama LITa ayTOpH,
PELEH3EHTH U NOAPYYHH YPESHULIM MUCIIE O YaCOMHUCY. AHKETA je CIpOBelEeHa €IEeKTPOHCKH,
a nocnara je ykynHo Ha 2422 appece. JobujeHa cy 832 onrosopa, Koju Cy Hokasanad 1a je
BehHWHa capagHHWKa 3af0BObHA MOCTOjehMM HAYWHOM paja U ypehUBauKOM TOJIUTHKOM.
[Tpoceune nozneseHe oleHe cy Oune 4,3 Kof NOAPYYHUX ypenHuka, 4,0 koj penenseHaTa u 3,7
Kop aytopa. [logpy4HH ypesHULH Cy yKa3ald Ha TEIIKOhe y HalaKewy NOOpUX pelieH3eHaTa
Y BEJIMKOM CTENEHY OfDUjama WM HeoJroBapama I[103BaHUX pelieH3eHaTa. PelieH3eHTH cy
CyrepHucaliy jefHOCTaBHUjH “on-line” cucreMm 3a ciamwe pelleH3Hja U Jy»KU POK 3a peLieH3upae.
AyTopH cy, Takohe, NpeIyIoKWIN jeNIHOCTaBHUjH “on-line” cucrteM 3a MOJHOLIEHE PanoBa,
TPaXWIH Cy jaCHHja yIyTCTBa 3a U3pany C/IMka, 00/bM U3DOp pelleH3eHarta u, Ipe cBera, OpxKu
NOCyNaK peleHsupama. Peakiuja YpemHUINTBA Ha pe3yiTaTe aHKETE je yBohemwe MOTIYHO
ayToMaTU30BaHOT “on-line* cucrema npujaBe W pyKoBawma paZoBUMa, M0jeNHOCTaBIbEIHE
YnyrcTBa 3a ayTrope u PenieH3eHTCKOTr (popMynapa, a y TOKY je TPaKEHe pellema 3a yop3ame
peuensupama. Hosune cy ysenene mapta 2015.

Celebration of the 85 years of publishing of the
Journal of the Serbian Chemical Society: What do associates think?
Olgica Nedi¢ and Aleksandar Dekanski’
Institute for the Application of Nuclear Energy (INEP), University of Belgrade
*Institute of Chemistry, Technology and Metallurgy, CE, University of Belgrade

This year we are celebrating 85 years of publishing of the Journal of the Serbian Chemical
Society and the 80™ volume. On this occasion, members of the Editorial board investigated
what do authors, reviewers and Sub-editors think about the journal. E-mail questionnaire
was sent to 2422 adresses and 832 responses were received. Most associates were satisfied
with the journal and the managing policy, giving overall grades 4.3 (Sub-Editors), 4.0 (revie-
wers) and 3.7 (authors). Sub-Editors pointed to the difficulties in finding good reviewers.
Reviewers asked for complete automatic ,on-line* system for sending reports and longer
period for reviewing. Authors also suggested ,,on-line system" for submitting articles, more
precise instructions for figures, better choice of reviewers and faster reviewing.
Consequently, since March 2015, automatic ,on-line system was introduced both for
submitting and revieweing, instructions were simplified and we are searching for the solution
to speed-up revieweing.
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Fotokataliticka razgradnja pesticida u vodenoj sredini
Daniela Soji¢, Biljana Abramovi¢
Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine, Trg D. Obradoviéa 3, 21000 Novi Sad

Poslednjih decenija se poklanja velika paznja prou¢avanju procesa uklanjanja perzistentnih
organskih polutanata iz vode, kakvi su pesticidi, koji ispoljavaju hemijsku stabilnost i
rezistentnost na biorazgradnju. Mnoga istrazivanja iz ove oblasti su zasnovana na primeni
vodene suspenzije poluprovodnika u prisustvu odgovarajuceg izvora zracenja u cilju
uklanjanja polutanata. Proces heterogene fotokatalize se zasniva na stvaranju visoko-
reaktivnih radikala koji mogu da mineralizuju organske supstance do jedinjenja koja nisu
toksi¢na, kao $to su voda, ugljenik(IV)-oksid i odgovaraju¢i neorganski joni. Na primeru
razgradnje odabranih herbicida bi¢e prikazan uticaj razli¢itih faktora (pocetna koncentracija
polaznog jedinjenja, masena koncentracija katalizatora, elektron-akceptori i njihova uloga u
rekombinaciji, pH rastvora i drugi) na kinetiku heterogene fotokatalize, kao i mehanizam
razgradnje primenom UVA i simuliranog suncevog zracenja. U cilju pracenja nestajanja
polaznog jedinjenja i nastajanja/nestajanja intermedijera tokom procesa fotokataliticke
razgradnje herbicida, koriS¢eni su razli¢iti analiticki postupci kao Sto su tecna
hromatografija, spektrofotometrija, jonska hromatografija, tehnika odredivanja ukupnog
organskog ugljenika i druge.

Photocatalytic degradation of pesticides in aqueous media
Daniela Soji¢, Biljana Abramovi¢
University of Novi Sad, Faculty of Sciences, Department of Chemistry, Biochemistry and
Environmental Protection, Trg D. Obradoviéa 3, 21000 Novi Sad, Serbia

In the recent decades great attention is paid to the study of the removal of persistent
contaminants from water, including pesticides, which exhibit chemical stability and
resistance to biodegradation. Numerous studies have been based on the application of water
suspensions of semiconductors in the presence of appropriate light source to achieve removal
of the pollutants. Photocatalytic processes are based on the formation of highly reactive
radicals that may mineralize organic substances to non-toxic compounds, such as water,
carbon dioxide and appropriate inorganic ions. Influence of various factors (initial
concentration of substrate, loading of catalyst, electron acceptors and their role in recom-
bination, reaction pH, etc.) on the kinetics of heterogeneous catalysis of some herbicides, as
well as mechanism of degradation using UVA light and simulated sunlight will be discussed.
In order to evaluate the disappearance of starting compound and appearance/disappearance
of intermediates formed during the photocatalytic degradation of herbicides, different
analytical techniques such as liquid chromatography, spectrophotometry, ion chroma-
tography, TOC technique, etc. were used.

Acknowledgment: The authors acknowledge financial support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Project No. 172042) and Provincial Secretariat for
Science and Technological Development of Vojvodina, Republic of Serbia.
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Sinteza i antimikrobna aktivnost azepinskih i tiepinskih derivata
Igor Opsenica
Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12, 11000 Beograd

Heterocikli¢na jedinjenja 5H-dibenz[b,flazepinske i dibenzo[b fltiepinske strukture nasla su
primenu u medicini. Karbamazepin 1 koji pripada klasi dibenzazepina nasao je primenu u
lecenju epilepsije, neuropatskih bolova i bipolarnih poremecaja, dok se dibenzotiepinski
derivat Zotepin 2 upotrebljava u lecenju Sizofrenije.

U okviru nasih istrazivanja razvili smo novu metodologiju za formiranje azepinskog i
tiepinskog prstena iz odgovarajucih Z-stilbena. Dvostruko N- i S-arilovanje orto-halogen
supstituisanih Z-stilbena odvija se u prisustvu paladijuma kao katalizatora. Sintetisani
azepinski i tiepinski derivati pokazuju izrazenu antimikrobnu aktivnost.

Synthesis and antimicrobial activity of azepine and thiepine derivatives
Igor Opsenica
Faculty of Chemistry, University of Belgrade, Studentski trg 12, 11000 Belgrade

The tricyclic moieties of 5H-dibenz[b,flazepine and dibenzo[b flthiepine character are
important heterocyclic pharmacophores of a number of drugs. Carbamazepine 1, a member
of dibenzazepine class, is an anticonvulsant used to treat seizures, nerve pain and bipolar
disorder, while dibenzothiepine derivative Zotepine 2 is used to treat schizophrenia.
Recently, we have developed a simple and efficient Pd-catalyzed method for the synthesis of
5H-pyridobenzazepine and pyridobenzothiepine compounds. Our approach, based on a Pd-
catalyzed formation of C-N and C-S bonds, enables the synthesis of azepine and thiepine
derivatives from corresponding Z-stilbene precursors. All synthesized compounds were
evaluated for their in vitro antimicrobial activity against bacterial and fungal pathogenic

CN
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Acknowledgment: This research was supported by the Ministry of Education, Science and
Technological development of the Republic of Serbia (grant no. 172008).
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AHO1
QOdredivanje botani¢kog porekla meda na osnovu sadrZaja Secera i
odnosa stabilnih izotopa ugljenika

Uro$ M. Gasi¢, Jelena D. Trifkovi¢, Zita M. Kelemen*, Biljana V. MaroSanovi¢**,
Zivoslav Lj. Tesi¢, Dusanka M. Milojkovi¢-Opsenica
Hemijski fakultet Univerziteta u Beogradu, P. fah 51, 11158 Beograd, Srbija
*Katolicki univerzitet u Luvenu, Belgija
**SP Laboratorija, a.d. Becej, Industrijska 3, 21220 Becej, Srbija

Uprkos dugoj tradiciji proizvodnje meda u Srbiji, rezultati ispitivanja koja se odnose na
sadrzaj Secera i odnos stabilnih izotopa ugljenika u srpskom medu do sada nisu publikovani,
suprotno velikom broju slicnih radova iz drugih zemalja. Botani¢ko poreklo tri
najzastupljenija srpska monofloralna meda (bagremov, suncokretov i lipov) odredeno je na
osnovu sadrzaja Secera, analiziranog primenom visoko-efikasne jonske hromatografije sa
pulsno amperometrijskom detekcijom, i odnosa stabilnih izotopa ugljenika, analiziranog
primenom masene spektrometrije odnosa stabilnih izotopa. Rezultati hemometrijske analize
primenjene na podacima potvrduju mogucénost razdvajanja uzoraka prema botani¢ckom
poreklu i ukazuju na najvaznije parametre koji dovode do razdvajanja. Prema naSem
saznanju, ovo je prvi rad u kojem je uspesno odredeno botani¢ko porekla meda na osnovu
odnosa stabilnih izotopa ugljenika.

Zahvalnica: Ova istrazivanja su podrZana od strane Ministarstva prosvete, nauke i tehnoloSkog razvoja
Republike Srbije (projekat br. 172017).

Botanical discrimination of honeys by sugar and stable carbon isotope
ratio analysis
Uro$ M. Gasi¢, Jelena D. Trifkovi¢, Zita M. Kelemen®, Biljana V. MaroSanovi¢**,
Zivoslav Lj. Tesi¢, Dusanka M. Milojkovi¢-Opsenica
Faculty of Chemistry University of Belgrade, P.O.Box 51, 11158 Belgrade, Serbia
*Department of Earth and Environmental Sciences, K.U. Leuven, Celestijnenlaan 200 E,
Leuven, 3001, Belgium

**SP Laboratory, Industrijska 3, 21220 Becej, Serbia

Despite the long beekeeping tradition, the issues of sugar content and stable carbon isotope
ratio of Serbian honey have not, insofar been covered by scientific publications, contrary to
the large number of foreign papers dealing with these issues. The botanical origin of three
most common Serbian unifloral honey types (acacia, sunflower and lime) was investigated
by analysis of the sugar content using High-Performance Anion-Exchange Chromatography
with Pulsed Amperometric Detection (HPAEC-PAD) and the stable carbon isotope ratio
using Elemental Analyzer - Isotope Ratio Mass Spectrometry (§'®C-EA-IRMS). Pattern
recognition methods applied on the data, confirm the possibility of distinguishing among
samples of specific botanical origin and reveal the most important variables for such
discrimination. To our best knowledge, this is a first report of successful determination of
botanical origin of honey based on stable carbon isotope ratio data.

Acknowledgements: This research was supported by the Ministry of education, science and technological
development of the Republic of Serbia (Grant No. 172017).
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CnexrpodoroMeTpHjcko onpehuBame campixkaja mnarune y Pt/TiO,
KOMIIO3UTHOM KaTa/IH3aTOPY
Mununa Kowesuh, l'aspuno Hlexynapau, Munka Bugosuh, Bnagumup ITanuh
Hnciiuttiy i 3a xemujy, WexHoIoiujy u metdanypiujy, Ynueepsuiteiti y Beoipagy
Fbetowesa 12, Beoipag

HcnutuBaHa je MoryhHoCT ogpehrBama cafp:kaja IIaTUHe y KOMIIO3UTHUM KaTaIM3aTOpUMa
WH/IUPEKTHOM CIEeKTPOoOTOMETPHjckOoM MeTonoM. OnpeheH je cactas IyiaTUHE y KOMIO3UTY
Pt/Ti0; koju je cHHTeTHCAH COJ—Tesl MOCTyNKOM. MCIUTHBAHU YBPCTH Y30paK KOMIIO3UTA je
TpetupaH pactBopoM HCl u HNO; kako Ou ce rutaTvHA MpeBeia y jOHCKH OOJIMK, a TOTOM je
caumibeH UV-Vis cnekrap nodujeHor pacTBopa M ynopeheH ca criekTpuma MpUIPeM/bEHUX
pacTBopa XJIOpOoIIaTHHACTE KUcenuHe. CeKTpU MPUIPEMIbEHUX PAaCcTBOPA CafpiKe U3PaKEHU
alcopNLMOHY BpX Yy 00/71acTH TajacHUX OyKHHa of 260-265 nm, xoju je nckopuuheH 3a
KBAaHTUTATUBHO ofpehuBame IuiaTUHE. PesynTatv crnekTpodOTOMETpUjcKOr onpehuBama
NoKasal Cy [OoOpOo cjaramke ca IMPOCEYHUM CalpKajeM IIaTUHE [OOMjeHHM METOIOM
CHeKTpocKkonuje X-3paka ca gucnepsujom enepruje (EDS).

Spectrophotometric determination of Pt in Pt/TiO; composite catalyst
Milica Kogevi¢, Gavrilo Sekularac, Milka Vidovi¢, Vladimir Pani¢
Institute of Chemistry,Technology and Metallurgy, University of Belgrade
NjegoSeva 12, Belgrade, Serbia

Possibility for spectrophotometric determination of platinum loading in Pt/TiO2 composite
was examined. The platinum from a composite sample is converted into ionic form by a
mixture of hydrochloric and nitric acid and the absorbance of a sample was measured. The
Pt concentration is determined from the calibration curve gaind by UV—Vis measurements
on chloroplatinic acid solutions. The results are compared to those obtained by EDS method.
Spectrophotometric measurement revealed 18.4 wt. % and EDS method showed around
18 wt.% of platinum. The data obtained by the two analytical methods give valuable insights
into characteristic structure—activity relationship for the synthesized composite.
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Ispitivanje mogucénosti primene bizmut film elektrode za odredivanje 3-
dehidro-dezoksiholne kiseline
Olga Vajdle, Valéria Guzsvény, Jasmina Zbilji¢, Dusan Skori¢, Jénos Csanadi
Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine, Trg D. Obradoviéa 3, 21000 Novi Sad, Srbija

Voltametrijska karakterizacija i odredivanje 3-dehidro-dezoksiholne kiseline (3-DH-DHK) je
izvrSeno u Briton-Robinsonovom puferu kao pomoénom elektrolitu primenom optimizovane
adsorptivne voltametrijske metode sa pravougaonim talasima i elektrode na bazi staklastog
ugljenika modifikovane ex situ pripremljenim bizmutovim filmom. Najbolje definisan i
najintenzivniji redukcioni signal 3-DH-DHK javlja se pri pH 11,82 sa maksimumom pika na
oko -1,5 V, zbog toga je ova pH vrednost odabrana za analiticke svrhe. Relativno dobra
linearnost ove metode je postignuta u nizoj pg mL™? oblasti. Reproduktivnost analitickih
signala je okarakterisana relativnom standardnom devijacijom manjom od 5,0 %.

Za pracenje toka elektrolize 3-DH-DHK pri konstantnom potencijalu primenjena je 'H NMR
tehnika.

Zahvalnica: Autori se zahvaljuju za finansijsku podrSku Ministarstvu nauke i tehnoloSkog razvoja Republike
Srbije (Projekti br. 1720591 172012).

Investigation of the applicability of bismuth film electrode for the
determination of 3-dehydro-deoxycholic acid
Olga Vajdle, Valéria Guzsvény, Jasmina Zbilji¢, Dusan Skori¢, Jénos Csanadi
University of Novi Sad, Faculty of Sciences, Department of Chemistry, Biochemistry and
Environmental Protection, Trg D. Obradoviéa 3, 21000 Novi Sad, Serbia

Voltammetric characterization and determination of 3-dehydro-deoxycholic acid
(3-DH-DCA) were performed in aqueous Britton-Robinson buffer solution as supporting
electrolyte by optimized adsorptive square-wave voltammetry and glassy carbon electrode
modified with ex situ prepared bismuth film. The well shaped and most intensive reduction
signal of 3-DH-DCA was obtained at pH 11.82 with peak maximum at about -1.5 V, therefore
this pH value was chosen for analytical purposes. Relative good linearity of this method was
obtained at the lower ug mL™? range. The reproducibility of the analytical signals was
characterized by the relative standard deviation less then 5.0 %.

The progress of 3-DH-DCA electrolysis at constant potential was monitored by 'H NMR
technique.

Acknowledgement: The authors acknowledge the financial support of the Ministry of Science and
Technological Development of the Republic of Serbia (Projects No. 172059 and 172012).

13

EXIT



PRINT EXIT

52. savetovanje Srpskog hemijskog drustva
AHP 3

Odredivanje odnosa stabilnih izotopa kiseonika vode u vinima iz Srbije
Nikola R. Stevanovi¢, Uro§ M. Gasi¢, Milica M. Panteli¢*, Maja M. Nati¢,
Rada M. Baosi¢ i Zivoslav Lj. Tesi¢
Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija
*Inovacioni Centar Hemijskog fakulteta, Studentski trg 12-16, Beograd, Srbija

Merenje odnosa izotopa '80/1%0 jedna je od najvaznijih primena masene spektrometrije
odnosa izotopa. Primenjuje se u ispitivanjima hidroloskog ciklusa, u kontroli autenti¢nosti
pica i za pracenje metabolita koji su obelezeni izotopom '80. Odredivanje odnosa #0/'°0 u
vodi iz vina se primenjuje da bi se definisalo geografsko poreklo, i predlozeno je kao metoda
za otkrivanje dodatka vode u procesu proizvodnje vina. Analizirano je ukupno 46 uzoraka
vina (berbe 2009-2014), iz razli¢itih regiona Srbije. Sve analize su uradene na Finnigan
GasBench II periferalu, sa autosemplerom, povezanim sa Delta V Advantage masenim
spektrometrom. Dobijene vrednosti odnosa izotopa '20/1%0, u ispitivanim uzorcima vina,
ukazuju na razliku izmedu berbi. NaSi rezultati pokazuju da se odnos izotopa potencijalno
moze primeniti za razlikovanje sorti vina i berbi, kao i za ispitivanje zavisnosti geografskog
porekla vina od geografskih karakteristika (geografska visina i $irina) i klimatskih uslova
(vlaznost i koli¢ina padavina).

Determination of oxygen stable isotope ratio of water content
in wines from Serbia
Nikola R. Stevanovi¢, Uro§ M. Gasi¢, Milica M. Panteli¢*, Maja M. Nati¢,
Rada M. Baosi¢ and Zivoslav Lj. Tesi¢
Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia
*Innovation center of Faculty of Chemitry, Studentski trg 12-16, Belgrade, Serbia

The measurement of the 80/'60 ratio of water is one of the most important applications of
isotope ratio mass spectrometry. Applications range from studies of variations in natural
abundance in the hydrologic cycle to authenticity control on beverages and to the use of 80
enriched tracers in human and animal metabolic studies. The determination of oxygen ratio
(180/'%0) from the water content of the wine (wine water), have been used to define the
geographical origin, and it is proposed as a method to detect the addition of water to wine.
Total of 46 samples of wines, vintages 2009-2014, from different regions of Serbia were
analyzed by continuous flow technique in which the sample is entrained in a carrier gas. All
analyses were done on Finnigan GasBench II with autosampler-assisted loop injection
coupled with Delta V Advantage mass spectrometer. Our results showed differences between
vintages. '¥0/10 values from the wine water could potentially be used to distinguish between
the varieties of grapes and the vintages of wines, and to study the relationship between the
place of origin and its geographical characteristics (altitude and latitude) and climatic
conditions (temperature, precipitation and humidity).
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Odredivanje fenolnog profila vrsta Matricaria chamomilla i Matricaria inodora
pomoc¢u UHPLC/HRMS tehnike
Filip Sibul, Uro$ Gasi¢*, Silvio Ke¢kes**, Zivoslav Tesi¢*, Dejan Or¢i¢, Neda Mimica-Duki¢
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, Novi Sad;
*Hemijski fakultet, Univerzitet u Beogradu, P. fah 51, Beograd;
**Analysis, Gandijeva 76a, Beograd

Kamilica je jedna od najpopularnijih lekovitih biljaka. Zahvaljuju¢i prisustvu razli¢itih
fitohemikalija, ispoljava antiinflamatornu, antioksidantnu i druge bioloSke aktivnosti. U
ovom radu, odreden je fenolni profil M. chamomilla i M. inodora. U metanolnim ekstraktima
cvasti, herbe i rizoma fenolna jedinjenja su kvantifikovana po prethodno razvijenoj metodi
Kecke$ i dr. (2013). Trideset sedam jedinjenja je identifikovano i kvantifikovano u
ekstraktima pomoc¢u UHPLC-LTQ OrbiTrap masenog spektrometra. Vecina jedinjenja
prisutna je u vecoj koncentraciji u spojenim ekstraktima nadzemnih i podzemnih delova
biljke, u odnosu na ekstrakte cvasti (Tabela 1).

Tabela 1: Dominantna jedinjenja u ekstraktima M. chamomilla i M. inodora
Biljka Ekstrakt Dominantna jedinjenja (pg fenola po L ekstrakta)
cvast Galna kiselina(57.34), Vanilinska kiselina (8.077)
3-0-Kafeoilhinska kiselina (2688), Luteolin 7-O-glukozid (1536), Luteolin

Matricaria

chamomilla herba &rizom | (75 95) Kvercetin (244.6), Eskuletin (662.4), Katehin 3-galat (184.6)

cvast Galna kiselina (70.29), p-Hidroksibenzoeva kiselina (10.47)
Matricaria 3-0-Kafeoilhinska kiselina (6079), Luteolin 7-O-glukozid (761.2), Luteolin
inodora herba & rhizom (448.8), Kvercetin (317.2), Vanilinska kiselina (243.6), Kvercetin 3-O-

galaktozid (155.8)

The determination of phenolic profile of Matricaria chamomilla and
Matricaria inodora using UHPLC/HRMS technique
Filip Sibul, Uro$ Gasic¢*, Silvio Ke¢ke$**, Zivoslav Tesi¢*, Dejan Or¢i¢, Neda Mimica-Duki¢
Department for Chemistry, Biochemistry and Environmental Protection, University of Novi Sad
Faculty of Sciences, Trg Dositeja Obradovica 3, Novi Sad
*Faculty of Chemistry, University of Belgrade, P.O. Box 51, Belgrade
*Analysis, Gandijeva 76a, Belgrade

Chamomile is one of the most popular medicinal plants. Due to the presence of various
phytochemicals, it exhibits anti-inflammatory, antioxidant and other biological activities. In
this paper, the phenolic profile of M. chamomilla and M. inodora, was determined. Plant
phenolics were quantified in methanolic extracts of flowers, herbs and rhizomes by
previously developed method by Kecke$ et al. (2013). Thirty seven compounds were
identified and quantified in the extracts by UHPLC-LTQ OrbiTrap mass spectrometer. Most
compounds were more abundant in joined extracts of above and underground plant parts,
comparing to the flower extracts (Table 1).

Table 1. Dominant compounds in M. chamomilla and M. inodora extracts

Plant Extract Dominant compounds (g of phenolics per L of extract)

Matricaria flower Gallic acid (57.34), Vanillic acid (8.077)

chamomilla herb & rhizome 3*OfCaffeoquuir.lic acid (2688), Lutgolin 7fOfg1ucosid'e (1536), Luteolin
(72.95), Quercetin (244.6), Aesculetin (662.4), Catechin 3-gallate (184.6)

flower Gallic acid (70.29), p-Hydroxybenzoic acid (10.47)

Matricaria 3-0-Caffeoylquinic acid (6079), Luteolin 7-O-glucoside (761.2), Luteolin

inodora herb & rhizome (448.8), Quercetin (317.2), Vanillic acid (243.6), Quercetin 3-O-galactoside
(155.8)
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Odredivanje sadrzaja kiselih funkcionalnih grupa na povrsini
biougljeva primenom Boehm-ovih titracija
Aleksandar D. Krsti¢, Aleksandar D. Loli¢, Marija A. 1li¢*, Aleksandar M. Mijatovic¢*,
SneZana J. Zlatanovi¢**, Zoran P. Nedi¢***, Vesna M. Pavelki¢****

Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija;
*Rudarsko-geoloski fakultet, Univerzitet u Beogradu, PuSina 7, Beograd;
**Institut za opStu i fiziCku hemiju, Studentski trg 12-16, Beograd;
***Fakultet za fizicku hemiju, Univerzitet u Beogradu, Studentski trg 12-16, Beograd
****[nstitut za hemiju, tehnologiju i metalurgiju, NjegoSeva 12, Beograd

Biougalj se dobija pirolizom iz organskog otpada. Smatra se ,,modifikatorom" zemljista i
koristi se kao dubrivo i kao rezervoar za skladistenje ugljenika. Kvantifikacija funkcionalih
grupa je vazna zbog hemijske reaktivnosti biougljeva koji imaju uticaj na svojstva zemljista.
U istrazivanju su koriS¢ena 3 uzorka biouglja razlicitog porekla i jedan referentni, aktivni
ugalj. Sadrzaj kiselih funkcionalnih grupa je odredivan titracijom po Boehm-u na dva nacina:
uvodenje N, tokom titracije i tretman sa BaCl;[1]. Optimizovan je nacin pripreme tri Boehm-
ova rastvora (NaOH, Na,COs;, NaHCOs, koncentracije 0,05 mol/dm3). Ispitivan je nacin
pripreme standardnog rastvora NaOH kao i nacin uklanjanja CO,, pre ili u toku titracije
osetljive na prisustvo CO;i rastvorljivih organskih komponenti iz ekstrakta biouglja i vreme
uvodenja N,. Da bi se proverila efikasnost ovih metoda, ekstrakti su snimani
spektrofotometrijski na talasnoj duzini 250 nm.

Determination of oxygen surface groups on biochars using
Boehm-titration method
Aleksandar D. Krsti¢, Aleksandar D. Loli¢, Marija A. 1li¢’, Aleksandar M. Mijatovic¢,
Snezana J. Zlatanovi¢™, Zoran P. Nedi¢™, Vesna M. Pavelki¢™
Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia

*Faculty of Mining and Geology, University of Belgrade, Djusina 7, Belgrade;
**Institute of general and physical chemistry, Studentski trg 12-16, Belgrade;

***Faculty of Physical chemistry, University of Belgrade, Studentski trg 12-16, Belgrade

****[nstitute of Chemistry, Technology and Metallurgy, Njegoseva 12, Belgrade

Biochar is obtained from the pyrolisis of organic waste. Biochar is a soil modifier due to its
fertilizing effect and its potential for carbon storage. Quantification of functional groups is
interesting because chemical reactivity of biochar can have effect on soil properties. In this
researh different samples of biochar are used and one as referent sample. Oxygen surface
groups were determinated by Boehm titration in two manners: sparging with N, during
titration and the treatment with BaCl;[1]. The preparation of three Boehm’s solutions was
optimized (NaOH, Na,COs;, NaHCOs;, conc. 0,05 mol/dm3). The preparation of the NaOH
standard solution was investigated as well as the method of removing CO, before or during
titration which is sensitive in the presence of CO; and dissolved organic compounds and the
time of sparging by N,. In order to check the efficiency this methods, spectrofotometry is
used at a wavelenght of 250 nm.

This work was funded by the Ministry of Education, Science and Technological Development od the Republic
of Serbia, Project No. 172051.

Reference
1. Rivka B. Fidel, David A. Laird, Michael L. Thompson, Journal of Environmental Quality 42 (2013)
1771-1778
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Odredivanje dihidrotestosterona i testosterona u tranzitornoj zoni prostate
primenom LC/MS hromatografije
Tomislav B. Tosti, Tomislav Pej¢i¢*, Milka Jadranin**, Zivoslav Lj. Tesi¢
Hemijski fakultet, Univerzitet u Beogradu PO Box 51 Beogra
* Klinika za urologiju, Klinicki centar Srbije, Resavska Beograd
**[IHTM, Centar za hemiju, studentski trg 12-16 Beograd

Dihidrotestosteron (DHT) nastaje dejstvom 5a reduktaze (SRD5A1/2) na testosteron u tkivu
prostate. Povecane vrednosti DHT su odgovorne za nastanak benigne hiperplazije prostate
(BHP), a verovatno podsticu i rast karcinoma prostate (CaP). Osim toga, DHT dovodi i do
androgene alopecije, tj. ¢elavosti.

Cilj ovog rada je odredivanje odnosa DHT i testosterona u tkivu prostate, primenom visoko
efikasne te¢ne hromatografije sa MS detekcijom.

Kod 93 bolesnika je zbog sumnje na postojanje CaP, vr§ena biopsija prostate vodena pomocu
transrektalnog ultrazvuka (TRUS). Tokom biopsije su uzimana i dva dodatna uzorka iz
tranzitorne zone (TZ) prostate, za odredivanje tkivne koncentracije testosterona i DHT.
Uzorak tkiva je zamrzavan u te¢nom azotu, usitnjen i preci§¢en uz pomo¢ SPE ekstrakcije.
Koncentracija testosterona i DHT je odredivana primenom reverzno fazne tecne hromato-
grafije uz elektron-sprej jonizaciju i masenu spektroskopiju.

Koncentracija testosterona je iznosila 0.104 — 3.219 ng/g (medijana: 0.787 ng/g), a koncen-
tracija DHT, 0.983- 24.985ng/g (medijana: 10.268 ng/g).

Determination of dihydrotestosterone and testosterone in prostate
transition zone by LC/MS chromatography
Tomislav B. Tosti, Tomislav Pejé¢i¢’, Milka Jadranin**, Zivoslav Lj. Tesi¢
Faculty of Chemistry, University in Belgrade, PO Box 51 Belgrade
*Clinic of Urology, Clinical Center of Serbia, Resavska Belgrade
**[CTM-Center of Chemistry Studentski trg 12-16, Belgrade

Dihydrotestosterone (DHT) is produced manly by the action of 5a reductase (SRD5A1/2) on
testosterone in prostate tissue. Increased concentration of DHT in prostatic tissue is the
main cause of benign prostatic hyperplasia (BPH) development and one of the factors that
support prostate cancer (PCa) growth. In addition, DHT is responsible for the androgenic
alopecia.

The framework of this study was to determine concentration of testosterone and DHT and
their ratio in prostate tissue by the use of high performance liquid chromatography coupled
with mass spectrometry.

The group of 93 patients underwent transrectal ultrasonography (TRUS) guided prostate
biopsy, due to potential PCa. During the biopsy, two additional samples of the transition zone
(TZ) of the prostate were taken, for the determination of testosterone and DHT. The tissue
samples were frozen in liquid nitrogen, minced and purified by SPE extraction. High
performance liquid chromatography coupled with electron spray ionization and mass
spectrometry was used for the determination of testosterone and DHT.

Concentration of testosterone was 0.104 -3.219ng/g, (median: 0.787 ng/g) whereas
concentration of DHT was 0.983-24.985ng/g (median: 10.268 ng/g).
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Primena kineticke metode za odredivanje tragova tiocijanata u realnim
uzorcima
RuZica Mici¢, Snezana Miti¢*, Anja Joki¢, Milan Miti¢*
Prirodno-matemamticki fakultet, Univerzitet u PriStini, Kosovska Mitrovica
*Prirodno-matemamticki fakultet, Univerzitet u NiSu, Ni§

Kineticke metode su brze i visoko osetljive analiticke metode za odredivanje tragova
analiziranih supstanci ali su ograni¢ene u njihovoj direktnoj primeni svojom niskom
selektivno$cu, koja obi¢no zahteva primenu predhodne separacije. U radu je predstavljena
primena jednostavne i reproduktivne kineticko metode za odredivanje tragova tiocijanata u
realnim uzorcima. Primenom kineticke metode je uspe$no kvantifikovan sadrzaj tiocijanata
u uzorcima sa slozenim matriksom - pluvacka nepusaca i puSaca (dinamicki opseg metode
0.29 — 5.81 pg cm®). Kako interferirajuci joni nisu prisutni u ovom matriksu, kineti¢ka
metoda je nakon centrifugiranja direktno primenjena u analiziranim uzorcima. Odgovara-
juce zapremine rastvora uzorka su analizirane po propisanoj proceduri kinetickog odredi-
vanja, nakon dodatka 0.1 mol dm™ rastvora NaOH (pH pljuvacke je ~7.5), u cilju regulisanja
radnog pH metode. Dobijeni rezultati su u dobroj saglasnosti sa rezultatima dobijenih
uporednom spektrofotometrijskom metodom (Recovery 102.52 % za uzorke nepusaca i
101.64% za uzorke pusaca). U uzorcima pljuvacke nepusaca nadeno je 1.63+0.07 ug cm3,
RSD = 4.20 %, dok je u uzorcima pusac¢a nadeno 3.71+0.12 pg cm3, RSD = 3.22 %.

Application of kinetic method for the determination of thiocyanates traces in
real samples
RuZica Mici¢, Snezana Miti¢*, Anja Joki¢, Milan Miti¢*
Faculty of Science and Mathematics, University of Pristina, Kosovska Mitrovica
*Faculty of Science and Mathematics, University of Ni§, Ni§

Kinetic methods are simple and high sensitive for determination of traces of analysed specie,
but there is limitation in their direct application because of low selectivity. Usually,
separation is needed prior to analysis. In this work the application of a simple and
reproducible kinetic method for the determination of traces of thiocyanates in real samples
was presented. This method was successfully applied for determination of thiocyanates in
samples with complex saliva matrics of smokers and s non-mokers (dynamic range:
0.29 -5.81 pg cm3). Direct analysis was possible after centigution, because of absence of
interference. Apropriate amounts of a sample solution were analysed according to te
recommended procedure, after adding of 0.1 mol dm™ solution of NaOH for adjusting pH.
pH of saliva is ~7.5. The obtained results were in a good agreement with those obtained by
comparing spectrophotometric method. The recovery value for samples of non-smokers was
102.52% and for samples of smokers 101. 64%. Concentration of thiocyanates in samples of
saliva non-smokers were 1.63+0.07 pg cm™, RSD = 4.20 %, while in saliva of smokers were
3.71£0.12 pg cm3, RSD = 3.22 %.

Acknowledgement. This paper was supported by the Ministry of Education and Science, Republic of Serbia,
Project No. TR34025. The authors are grateful for the financial support provided by this Ministry.
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Staklasti ugljenik modifikovan kompozitom od bizmut-oksihlorida i
viSezidnih ugljeni¢nih nanocevi za anodno inverzno voltametrijsko
odredivanje Zn(II)

Sandra Petrovi¢, Valéria Guzsvany, Zoltan Kénya*, Akos Kukovecz*, Amir M. Ashrafi**,
Ivan Svancara***, Karel Vytfas™*

Univerzitet u Novom Sadu, Prirodno—matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine, Trg D. Obradovica 3, 21000 Novi Sad, Srbija
*Univerzitet u Segedinu, Departman za primenjenu i hemiju okoline, Rerrich Béla tér 1,
6720 Segedin, Madarska
**MemBrain s.r.0. Pod Vinici 87, 471 27 Strdz pod Ralskem, Ceska
***Univerzitet u Pardubicama, Hemijski tehnoloski fakultet, Departman za analiticku hemiju,
Studentskd 573, CZ-532 10 Pardubice, Ceska

Kompozitni materijal od bizmut-oksihlorida i viSezidnih ugljeni¢nih nanocevi u kombinaciji
sa NAFION®-om je primenjen kao povrsinski modifikator elektrode od staklastog ugljenika
(BiOCI-MWCN/GCE) za odredivanje tragova Zn(II) primenom anodne inverzne voltametrije
sa pravougaonim talasima (SWASV). Optimizacija metode obuhvata izbor pomocnog
elektrolita i operacione parametre SWASV metode. BiIOCI-MWCN/GCE pokazuje linearni
odziv Zn(II) u ispitivanoj oblasti koncentracija od 2,5 do 120 pg L™ sa ra¢unatom granicom
detekcije od 0,75 pg L~! pri vremenu elektrodepozicije od 120 s i potencijalu elektrodepozicije
od -1,40 V vs ZKE. Pouzdana reproduktivnost merenja od 4,8% je dobijena u slu¢aju analize
model rastvora od 10 pug L= Zn(II) .

Bismuth-oxychloride-multiwalled carbon nanotube composite modified
glassy carbon electrode for anodic stripping voltammetric
determination of Zn(II)

Sandra Petrovi¢, Valéria Guzsvany, Zoltan Kénya*, Akos Kukovecz*, Amir M. Ashrafi**,
Ivan Svancara**, Karel Vytfas***

University of Novi Sad, Faculty of Sciences, Department of Chemistry, Biochemistry and
Environmental Protection, Trg D. Obradovica 3, 21000 Novi Sad, Serbia
*University of Szeged, Department of Applied and Environmental Chemistry,
Rerrich Béla tér 1, 6720 Szeged, Hungary
**MemBrain s.r.0. Pod Vinici 87, 471 27 StrdZ pod Ralskem, Czech Republic
***University of Pardubice, Department of Analytical Chemistry, Faculty of Chemical
Technology, Studentskd 573, CZ-532 10 Pardubice, Czech Republic

Bismuth-oxychloride-multiwalled carbon nanotube composite material was applied as
surface modifier of glassy carbon electrode (BiOCI-MWCN/GCE) in combination with
NAFION® for the trace level determination of Zn(II) by square wave anodic stripping
voltammetry (SWASV). The method optimization encompasses the selection of the
supporting electrolyte and the operational parameters of the SWASV method. The BiOCI-
MWCN/GCE showed an excellent linear response towards Zn(1I) in the concentration range
examined from 2.5 to 120 pg L~! with the limit of detection estimated to be 0.75 ug L1,
associated with accumulation for 120 s at a potential of -1.40 V vs SCE. A satisfactory
reproducibility of 4.8% was obtained when analysing a model solution with 10 pg L~! Zn(I1).

Acknowledgement: Financial supports of the CEEPUSIII network (CIII-CZ0212-06-1213) and the Ministry

of Science and Technological Development of the Republic of Serbia Project No. 172059 are gratefully
acknowledged.
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Stampane ugljeni¢ne elektrode modifikovane nanokompozitom na
bazi paladijuma i viSezidnih ugljeni¢nih nanocevi za odredivanje H,0,
Jasmina Zbilji¢, Valéria Guzsvany, Olga Vajdle, Daniel Madaréasz*, Andrea Rénavari*,
Zoltan Konya*, Kurt Kalcher*

Univerzitet u Novom Sadu, Prirodno—matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine, Trg D. Obradovica 3, 21000 Novi Sad, Srbija
*Univerzitet u Segedinu, Departman za primenjenu i hemiju okoline, Rerrich Béla tér 1,
6720 Segedin, Madarska
**Karl-Franzens Univerzitet, Universitatsplatz, 8010 Grac, Austrija

IzvrSena je osnovna karakterizacija nanokompozitnog materijala na bazi paladijuma i
viSezidnih ugljeni¢nih nanocevi (PANP-MWCNT) primenom SEM-EDS-a. Zatim su
pripremljene Stampane ugljeni¢ne elektrode, kako nemodifikovane, tako i modifikovane sa
PANP-MWCNT na dva razli¢ita na¢ina: zapreminski i povrsinski. Voltametrijsko ponasanje
H,0; na pripremljenim elektrodama je proucavano primenom ciklicne voltametrije. VrSeno
je hidrodinamicko hronoamperometrijsko odredivanje H,O, u model sistemima pri razli¢itim
radnim potencijalima u fosfatnom puferu pH 7,5 kao pomoénom elektrolitu, pri ¢emu je
pogodan interval radnog potencijala od -0,2 V do -0,7 V. U poslednjem koraku, na povrsine
pripremljenih elektroda imobilizovan je enzim glukoza-oksidaza i elektrode su testirane za
odredivanje glukoze. Na osnovu dobijenih rezultata, zapreminska modifikacija je pokazala
bolje analiticke performanse za odredivanje H,0,1i glukoze.

Screen printed carbon electrodes modified with nanocomposite based on

palladium and multiwalled carbon nanotubes for determination of H,0;

Jasmina Zbilji¢, Valéria Guzsvany, Olga Vajdle, Daniel Madardsz*, Andrea Rénavari*,
Zoltan Koénya*, Kurt Kalcher**

University of Novi Sad, Faculty of Sciences, Department of Chemistry, Biochemistry and
Environmental Protection, Trg D. Obradovica 3, 21000 Novi Sad, Serbia
*University of Szeged, Department of Applied and Environmental Chemistry,
Rerrich Béla tér 1, 6720 Szeged, Hungary
**Karl-Franzens University, Universitatsplatz, 8010 Graz, Austria

The basic characterization of a nanocomposite material consisting of palladium and
multiwalled carbon nanotubes (PANP-MWCNT) was performed by SEM-EDS. After that,
screen printed carbon electrodes were prepared, unmodified as well as modified with
-MWCNT in two different ways: bulk and surface. The voltammetric behavior of H,0, at the
prepared electrodes was studied by cyclic voltammetry. Hydrodynamic chronoamperometric
determination of H,0,was performed at different working potentials in model systems in
phosphate buffer pH 7.5 as supporting electrolyte, and the appropriate working potential
ranges from -0.2 V to -0.7 V. In the last step, the enzyme glucose-oxidase was immobilized
on the surface of the electrodes which were tested for the determination of glucose. Based
on the obtained results, bulk modification showed better analytical performance in terms of
H,0;and glucose determination.

Acknowledgement: Financial supports of the CEEPUSIII network (CIII-CZ0212-06-1213) and the Ministry
of Science and Technological Development of the Republic of Serbia Project No. 172059 are gratefully
acknowledged.
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Volumetrijske osobine binarnih sme$a odabrane jonske te¢nosti sa vodom i
etanolom
Sanja D. Dozi¢™, Milan Vranes, Aleksandar Tot, Snezana Papovi¢, Nebojsa Zec,
Slobodan Gadzuri¢
Departman za hemiju, biohemiju i zaStitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, 21000 Novi Sad,
Ssanja.dozic@dh.uns.ac.rs

Gustine binarnih smesa novosintetisane jonske te¢nosti 1-butil-3-etilimidazolijum bromida,
[beim]Br, sa vodom i etanolom, su izmerene na atmosferskom pritisku u temperaturnom
intervalu T = 293,15 — 323,15 K u pri razli¢itim molalitetima jonske te¢nosti (za binarnu
smesu jonske te¢nosti sa vodom: 0,01301< m[beim]Br < 0,03900 mol-kg™!; za binarnu smesu
jonske tecnosti sa etanolom: 0,00827< m[beim]Br < 0,04083 mol-kg™'). Iz eksperimentalnih
podataka izracunate su prividne molarne zapremine, prividne molarne zapremine pri
beskona¢nom razblaZzenju, parcijalne molarne zapremine, termicki koeficijent Sirenja, a u
cilju dobijanja informacija o interakcijama izmedu odabrane jonske te¢nosti i komercijalnih
molekulskih rastvaraca.

Volumetric properties of selected ionic liquid binary mixtures with water and
ethanol
Sanja D. Dozi¢™, Milan Vranes, Aleksandar Tot, Snezana Papovi¢, Nebojsa Zec,
Slobodan Gadzuri¢
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Science,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad
Ssanja.dozic@dh.uns.ac.rs

Densities of binary mixtures of newly synthesized ionic liquid 1-butyl-3-ethylimidazolium
bromide, [beim]Br, with water and ethanol, were measured at atmospheric pressure and at
temperatures from 293.15 K to 323.15 K over the whole composition range (for a binary
mixture of ionic liquids and water: 0.01301< m [beim]Br < 0.03900 mol-kg™*; for a binary
mixture of ionic liquids and ethanol: 0.00827< m [beim]Br < 0.04083 mol-kg™!). From the
experimental data were calculated the apparent molar volumes, apparent molar volumes at
infinite dilution, partial molar volumes, thermal expansion coefficients, in order to obtain
information about interactions between the selected ionic liquids and commercial molecular
solvents.
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Uporedni pregled molekulskih deskriptora 3-(4-supstituisani benzil)-5-fenil-
hidantoina koji se koriste za predvidanje sli¢nosti sa lekom
Kristina A. Tot, Jadranka A. Tot,

Tatjana Lj. Dakovi¢ Sekuli¢, Nemanja P. TriSovi¢*, Gordana S. Us¢umli¢*
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Novi Sad, Republika Srbija,
*TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Republika Srbija
Hkristina.tot@dh.uns.ac.rs

Hidantoini (imidazolidin-2,4-dioni) spadaju u grupu jedinjenja koja ispoljavaju Sirok spektar
bioloske aktivnosti. Do sada su derivati hidantoina identifikovani kao antikonvulzivi,
antiaritmici, antidiabetici i antitumor agensi. Poznato je da bioloSka aktivnost neke
supstance u velikoj meri zavisi od njenih fizickih, hemijskih i strukturnih osobina. U ovom
radu odredeni su hromatografski parametri lipofilnosti novosintetisanih 5-fenilhidantoina
primenom podeone hromatografije na obrnutim fazama. Kori$éena je komercijalna HPTLC
nepokretna faza C-18 modifikovanog silika-gela i pokretna faza metanol-voda. Diskutovan je
uticaj strukture hidantoina na hromatografske parametre lipofilnosti. Primenjeno je pravilo
Lipinskog sa ciljem da se proveri da li ispitivani hidantoini imaju dobru (teorijsku) oralnu
biodostupnost.

Zahvalnica: Rezultati su deo projekta broj 172013 koji finansira Ministarstvo prosvete, nauke i tehnoloskog
razvoja Republike Srbije.

A comparative study of molecular descriptors for predicting drug-likeness
of 3-(4-substituted benzyl)-5-phenylhydantoins
Kristina A. Tot, Jadranka A. Tot, Tatjana Lj. Dakovi¢ Sekuli¢, Nemanja P. TriSovic*,
Gordana S. Us¢umli¢*
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Novi Sad, Republic of Serbia,
Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Republic of Serbia
Skristina.tot@dh.uns.ac.rs

Hydantoins (imidazolidine-2,4-diones) are a group of compounds that exhibit a wide range
of biological activities. Until today hydantoin derivatives have been identified as
anticonvulsants, antiarrhythmics, antidiabetics, and antitumor agents. It is well known that
the biological activity of the substance greatly depends on physical, chemical and structural
properties. In this paper the chromatographic lipophilicity parameters of the new
synthesized 5-phenylhydantoins were determined using reversed-phase partition chroma-
tography. Chromatography was performed on a commercially available HPTLC octadecyl
silica stationary phase and aqueous mobile phase methanol-water. The relationship between
structure and lipophilicity was discussed. Lipinski rule of five was applied in order to verify
whether the investigated hydantoins exhibit good (theoretical) oral bioavailability.

Acknowledgements: The results are part of the research project no. 172013 supported by the Ministry of
Education, Science and Technological Development of the Republic of Serbia.
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Intrerakcije smesa jonske tecnosti na bazi taurata i vode
Aleksandar S. Tot, Milan Vranes, Slobodan Gadzuri¢, Snezana Papovi¢, Nebojsa Zec,
Sanja Dozi¢, Stevan Armakovic¢*

Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, 21000 Novi Sad
*Departman za fiziku, Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Trg Dositeja
Obradovica 3, 21000 Novi Sad
Saleksandar.tot@dh.uns.ac.rs

U ovom radu su proucavane binarne smese, novosintetisane jonske tec¢nosti, 1-butil-3-
metilimidazolijum taurata ([bmim][Tau]) i vode. Usled nedostatka informacija o fizicko-
hemijskim svojstvima jonskih te¢nosti na bazi taurata, detaljno su ispitana termodinamicka
i transportna svojstva, kao i interakcije katjona sa tauratom i interakcije izmedu katjona i
anjona sa vodom. Rezultati i zaklju¢ci su izvedeni iz eksperimentalnih podataka
(volumetrijska i transportna ispitivanja) i kori§¢enjem rac¢unarskih simulacija (molekulska
dinamika). Dobijeni podaci daju znacajne informacije o ,structure making“ osobinama
jonskih te¢nosti na bazi taurata i o interakcijama izmedu [bmim][Tau] i vode.

Interactions of binary mixures of taurate based ionic liquids and water
Aleksandar S.Tot, Milan Vranes$, Slobodan Gadzuri¢, Snezana Papovi¢, Nebojsa Zec,
Sanja Dozi¢, Stevan Armakovic¢*

Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Science,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad
*Department of Physics, Faculty of Science, University of Novi Sad, Trg Dositeja Obradovica 3,
21000 Novi Sad
“aleksandar.tot@dh.uns.ac.rs

In this work, binary mixtures of newly synthesized 1-butyl-3-methylimidazolium taurate,
[bmim][Tau], ionic liquid and water was studied. Due to the lack of information about the
physical-chemical properties of taurate ILs, interactions of cation with taurate and
interaction of both cation and taurate with water molecules, a detailed investigation of
thermodynamic and transport properties of this mixtures was performed. The results and
conclusions were conducted applying both experimental (volumetric and transport
properties) and computational approach (molecular dynamics). The obtained data provided
significant information about structure making properties of taurate based ionic liquid and
interactions of [bmim][Tau] and water.
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Fotokataliticka aktivnost TiO./polianilin nanokompozitnih katalizatora
primenom razli¢itih izvora zracenja
Vesna N. Despotovi¢, Daniela V. Soji¢, Marija Radoi¢i¢*, Mirjana I. Comor*,
Biljana F. Abramovic¢™
Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine,Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija,
*Institut za nuklearne nauke Vinca, 11001 Beograd, PO Box 522, Republika Srbija
“biljana.abramovic@dh.uns.ac.rs

Ispitana je fotokataliticka aktivnost nanocesticnog C¢istog TiO;, odnosno kompozita
TiO/polianilin u razli¢itim molskim odnosima (TP-50, TP-100 i TP-150) u slu¢aju razgradnje
herbicida klomazona i kvinmeraka primenom simuliranog suncevog zracenja. Isto tako je
ispitana i fotokataliticka efikasnost pomenutih katalizatora primenom UVA zracenja u
slu¢aju razgradnje klomazona. Na osnovu dobijenih rezultata moze se zakljuciti, da se pod
dejstvom simuliranog suncevog, kao i UVA zracenja kao najefikasniji pokazao TP-150. U cilju
pracenja efikasnosti razgradnje polaznog jedinjenja primenjena je HPLC-DAD tehnika, a za
odredivanje stepena mineralizacije odabrana je TOC tehnika. Dobijeni rezultati pokazuju da
je mineralizacija u prisustvu svih navedenih katalizatora sporija u poredenju sa brzinom
razgradnje polaznih jedinjenja.

Photocatalytic activity of TiO,/polyaniline nanocomposite powders using
different sources of radiation
Vesna N. Despotovi¢, Daniela V. Soji¢, Marija Radoici¢*, Mirjana I. Comor®,
Biljana F. Abramovi¢™
University of Novi Sad, Faculty of Sciences, Department of Chemistry, Biochemistry and
Environmental Protection, Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia,
*Vinca Institute of Nuclear Sciences, 11001 Beograd, PO Box 522, Serbia
biljana.abramovic@dh.uns.ac.rs

Photocatalytic activities of the bare TiO,, and TiO,/polyaniline nanocomposite powders
synthesized in different mole ratios (TP-50, TP-100, and TP-150) were investigated in the
case of degradation of the herbicides quinmerac and clomazone using simulated solar
radiation. Also, the photocatalytic efficiency of the mentioned catalysts using UVA radiation
in the case of degradation of clomazone was studied. On the basis of the obtained results it
can be concluded that under the simulated solar radiation, as well as UVA light the highest
photocatalytic activity had TP-150. In order to check the efficiency of degradation of the
parent compound, HPLC-DAD measurements were carried out, while for determination of
the degree of mineralization TOC technique was applied. The obtained results show that the
mineralization in the presence of all the mentioned catalysts was slower compared to the rate
of degradation of the parent compounds.

Acknowledgment: The authors acknowledge financial support of the Ministry of Education, Science and Tech-

nological Development of the Republic of Serbia (Project No. ON172042) and Provincial Secretariat for Sci-
ence and Technological Development of Vojvodina, Republic of Serbia (Project No. 114-451-1504/2014-03).
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Proucavanje solvatohromnih osobina novosintetisanih derivata 2-piridona
Gorana S. Mrdan™, Borko M. Matijevi¢, Dendi D. Vastag, Suzana Lj. Apostolov,
Aleksandar D. Marinkovi¢*

Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, Novi Sad, Srbija
*TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija
Sgorana.mrdjan@dh.uns.ac.rs

2-Piridoni ¢ine deo strukture mnogih prirodnih jedinjenja, od kojih neka pokazuju znacajnu
fizioloSku i farmakolosku aktivnost. Ovim jedinjenjima pripadaju i 4,6-disupstituisani-3-ci-
jano-2-piridoni sa izrazito kardiotoni¢nim, antiinflamatornim, antidijabetskim i anal-
getiCnim svojstvima. Istrazivanja su pokazala da aktivnost ovih jedinjenja zavisi od njihove
strukture i elektronskih efekata prisutnih supstituenata na prstenu 2-piridona. U ovom radu
ispitivan je uticaj rastvaraa i supstituenata na apsorpcione spektre novosintetisanih 2-
piridona. Snimljeni su spektri 15 novosintetisanih derivata 3-cijano-4(fenilsupstituisani)-6-
fenil-2-piridona u 10 rastvaraca, razli¢itih osobina. Apsorpcioni spektri ispitivanih jedinjenja
su snimljeni u oblasti od 200 — 450 nm. Solvatohromizam ispitivanih derivata tumacen je
primenom metode viSestruke linearne korelacije slobodnih energija. Primenom Hammett-
ove jednacine analiziran je uticaj supstituenta na spektralno ponasanje ispitivanih derivata.
Dobijeni rezultati daju podatke o vrsti i dominantnosti interakcija izmedu ispitivanih
derivata i okolnog medijuma, koje imaju znacajnu ulogu za njihovu dalju primenu.

Investigation of solvatochromic properties of newly synthesized 2-pyridone
derivatives
Gorana S. Mrdan™, Borko M. Matijevi¢, Dendi D. Vastag, Suzana Lj. Apostolov,
Aleksandar D. Marinkovi¢*
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Science,
University of Novi Sad, Trg Dositeja Obradovica 3, Novi Sad
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade

2-Pyridone are structural parts of many natural compounds, and some of them show
significant physiological and pharmacological activity. Among these compounds there are
also 4,6-disubstitued-3-cyano-2-pyridone which have highly cardiotonic, antiinflammatory,
antidiabetic and analgetic properties. Studies have showed that the activities of these
compounds depend on their structure and electronic effects of substituents present on the
2-pyridone ring. The purpose of this work was to show dependence of absorption spectra of
newly synthesized 2-pyridones on solvents and structure. Spectra of 15 newly synthesized
3-cyano-4(phenyl-substituted)-6-phenyl-2-pyridone derivatives were recorded in 10
solvents with different characteristics. Absorption spectra of the tested compounds were
recorded in the range of 200-450 nm. Solvatochromism of the investigated compounds was
characterized by applying the linear solvation energy relationships (LSER) principles. The
effect of substituents on the spectral behavior of the investigated derivatives was analyzed
by using the Hammett equation. The obtained results provide information on the type and
dominance of interactions between investigated derivatives and the surrounding medium,
which have an important role in their further application.
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Optimizacija i karakterizacija smeSe jonske te¢nosti i i y-butirolaktona kao
elektrolita za litijum-jonske baterije
Nebojsa M. Zec, Marija BeSter Rogac*, Slobodan Gadzuri¢, Milan Vrane$, Sanja Dozi¢,
Snezana Papovi¢, Aleksandar Tot
Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3,
21000 Novi Sad, Srbija
*Fakultet za hemiju i hemijsku tehnologiju, Univerzitetu Ljubljani, Vecna pot 113,

1000 Ljubljana, Slovenija

“nebojsa.zec@dh.uns.ac.rs

Volumetrijska i transportna svojstva binarne smeSe jonske tecnosti 1-butil-1-metil-
pirolidinijum dicijanamida i y-butirolaktona su prikazane na razli¢itim temperaturama i
atmosferskom pritisku u celom opsegu molskih udela. Dobijeni rezultati su uporedeni sa
literaturnim podacima za binarni sistem 1-butil-1-metilpirolidinijum bis(trifluorometi-
Isulfonil)imid + y-butirolakton. Negativne vrednosti dodatnih molarnih zapremina ukazuju
na solvataciju jonske te¢nosti molekulima GBL zbog jakih jon-dipol interakcija pri ¢emu
dolazi do slabljenja jon-jon interakcija izmedu [bmpyrr]* i [DCA]~. Negativne vrednosti
devijacije viskoznosti su verovatno posledica nastajanja heteronuklearnih kompleksa
formiranjem intermolekuske vodoni¢ne veze izmedu atoma vodonika na C-2 atomu GBL-a i
atoma azota anjona jonske tecnosti, $to je u skladu sa izracunatim volumetrijskim podacima.
Poredenjem eksperimentalnih podataka elektri¢ne provodljivosti opazaju se viSe vrednosti u
sistemu [bmpyrr][DCA] + GBL nego u sistemu [bmpyrr][NTf,] + GBL, posebno pri niskim
koncentracijama jonske te¢nosti §to ukazuje na izrazenije razdvajanje jona u slucaju smese
[bmpyrr][DCA] + GBL

Optimization and characterization of ionic liquid and y-butyrolactone

mixture based electrolyte for Li-ion battery application
Nebojsa M. Zec, Marija BeSter Rogac*, Slobodan Gadzuri¢, Milan Vrane$, Sanja Dozi¢,
Snezana Papovi¢, Aleksandar Tot
Faculty of Science, Department of Chemistry, Biochemistry and Environmental Protection,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia
*Faculty of Chemistry and Chemical Technology, University of Ljubljana, Vecna pot 113, 1000
Ljubljana, Slovenia
“nebojsa.zec@dh.uns.ac.rs

Volumetric and transport properties of binary liquid mixtures of 1-butyl-1-methyl-
pyrrolydinium dicyanamide ionic liquid with y-butyrolactone are presented at various
temperatures at atmospheric pressure in the whole composition range and compared with
literature values for 1-butyl-1-methylpyrrolydinium dicyanamide + y-butyrolactone binary
system. Negative values of excess molar volumes indicate solvation of IL by GBL molecules
due to strong ion—dipol interactions which results in weakening ion—ion interactions
between [bmpyrr]* and [DCA]". Negative viscosity deviations values are probably the
consequence of formation of heteronuclear complexes due to intermolecular hydrogen
bonding between hydrogen atom in the position C-2 of GBL and nitrogen atom of DCA, which
is in accordance with calculated volumetric data. From electrical conductivity data it can be
noticed that molar conductivities are much higher for [bmpyrr][DCA] + GBL binary mixtures
compared to [bmpyrr][NTf,] + GBL system, especially in the IL low concentration range,
indicating better separation of the ions in case of [bmpyrr][DCA] + GBL mixtures comparing
to those with [bmpyrr][NTf].
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Uticaj duzine bo¢nog niza jonskih te¢nosti na fizicko-hemijske osobine
binarnih smesa jonskih te¢nosti sa y-butirolaktonom
Snezana M. Papovi¢, Milan Vranes$, Aleksandar Tot, Nebojsa Zec, Sanja Dozi¢,
Slobodan Gadzuri¢
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, 21000 Novi Sad
“snezana.papovic@dh.uns.ac.rs

Budu¢i da je limitirajuc¢i faktor za prakticnu primenu jonskih te¢nosti njihova velika
viskoznost, binarne smese jonskih tecnosti sa odabranim laktonom, y-butirolaktonom, bile
su istrazene u cilju prevazilaZzenja visoke viskoznosti. Volumetrijske i transportne osobine
binarnih smesa 1-butil-3-metilimidazolijum bis(trifluorometilsulfonil)imida, [bmim][NTf;],
sa y-butirolaktonom (GBL), 1-metil-3-propilimidazolijum [NTf,] sa GBL i 1-etil-3-
metilimidazolijum [NTf;] sa GBL, merene su u intervalu T = 293,15 — 323,15 K na
atmosferskom pritisku i u celom opsegu koncentracija. Iz eksperimentalnih podataka
izra¢unate su dodatne molarne zapremine koje su fitovane Redlich-Kisterovom polinomnom
jednacinom. Na osnovu rezultata dobijenih merenjem viskoznosti, racunat je Angell strength
parametar koji ukazuje na to da su ispitivane jonske tec¢nosti “lomljive”, a na osnovu
konduktometrijskih merenja izra¢unat je Walden-ov proizvod. Ispitivan je uticaj botnog niza
odabranih jonskih te¢nosti na binarne smese sa GBL u cilju pronalazenja najpogodnijeg
medijuma za budu¢u primenu elektrolita u litijum-jonskim baterijama.

Influence of the ionic liquids side chain length on physico-chemical
properties of binary mixtures of ionic liquids with y-butyrolactone
Snezana M. Papovi¢, Milan Vranes, Aleksandar Tot, Neboj$a Zec, Sanja Dozi¢,

Slobodan Gadzuri¢
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Science,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad
Ssnezana.papovic@dh.uns.ac.rs

Since the limiting factor for the ionic liquids application is their high viscosity, binary liquid
mixtures of ionic liquids with selected lactone, y-butyrolactone, were investigated in order
to overcome high viscosity. Volumetric and transport properties of binary liquid mixtures of
1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide, [bmim][NTf,] with y-
butyrolactone (GBL), 1-methyl-3-propylimidazolium [NTf,] with GBL, and 1-ethyl-3-
methylimidazolium [NTf;] with GBL, were measured in the interval T = 293.15 - 323.15 K
and under atmospheric pressure over the whole composition range. Excess molar volumes
have been calculated from the experimental densities and fitted with the Redlich—Kister
polynomial equation. From the viscosity results, the Angell strength parameter was
calculated, indicating that investigated ionic liquids are “fragile” liquids and from
conductivity results Walden plot is presented. The effect of side chain selected ionic liquids
was investigated in binary mixture with GBL in order to find the most appropriate medium
for future application as electrolyte for lithium-ion batteries.
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Uticaj odabranih amida na proces adsorpcije p-nitrofenola na aktivhom uglju
Branko B. Kordi¢, Vukoslava S. Miskov, Branislav D. Jovi¢, Isidora Cobanov,
Minja Mladenovi¢
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Univerzitet u Novom Sadu,
21000 Novi Sad, Trg Dositeja Obradovica 3, Srbija
Sbranko.kordic@dh.uns.ac.rs

Ispitivan je mehanizam adsorpcije p-nitrofenola na aktivnom uglju NORIT SA2 u prisustvu
razli¢itih amida kroz kineticke i termodinamicke eksperimente.Odredeni su koeficijent
povrsinske difuzije (Ds) i koeficijent difuzije u grani¢nom sloju (k). Takode, odredeni su
termodinamicki parametri za interakcije adsorbat-adsorbent. Uticaj amida na adsorpciju p-
nitrofenola razmatran je kroz uocene razlike u difuzionim i termodinamickim parametrima.

Zahvalnica: Autori se zahvaljuju za finansijsku pomo¢ Ministarstvu obrazovanja, nauke i tehnoloSkog
razvoja Republike Srbije (Projekat No. ON172013)

Influence of selected amides on adsorption process of p-nitrophenol on
activated carbon
Branko B. Kordi¢, Vukoslava S. Miskov, Branislav D. Jovi¢, Isidora Cobanov, Minja
Mladenovi¢
Department of Chemistry, Biochemistry and Environmental Protection,
University of Novi Sad, 21000 Novi Sad, Trg Dositeja Obradovica 3, Serbia
Sbranko.kordic@dh.uns.ac.rs

We report the investigation on mechanism of adsorption of p-nitrophenol on activated
acrbon NORIT SA2 in the presence of different amides in kinetic and thermodynamic
experiments. Coefficients of surface diffusion (Ds) and of film diffusion (k7 have been
determined. Furthermore, thermodynamic parameters for adsorbate-adsorbent interactions
were estimated. Influence of amides on adsorption of p-nitrophenol has been considered in
view of the observed differences in diffusion and termodynamic parameters.

Acknowledgment: The authors acknowledge financial support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Grant No. ON172013)
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Fotokataliticka razgradnja triarilmetanske boje na zlatom modifikovanom
cink oksidu
Zsigmond Papp
Fakultet za biofarming — Centar za integrisane studije, Megatrend univerzitet,
Marsala Tita 39, 24300 Backa Topola, Srbija
pappzsigmond@yahoo.com

Fotokataliticka efikasnost poluprovodnickih nanocestica je Cesto ograni¢ena brzom
rekombinacijom fotogenerisanih nosilaca naelektrisanja. Jedan od najc¢eS¢e koriS¢enih
natina za prevazilazenje ovog problema je depozicija plemenitih metala na povrSinu
poluprovodnika, koja sprecava rekombinaciju parova elektron-Supljina i shodno tome
povecava fotokataliticku aktivnost. U ovom radu su razli¢iti nemodifikovani i zlatom modi-
fikovani poluprovodnicki fotokatalizatori bili primenjeni za potpuno obezbojavanje nepufe-
risanog rastvora kristal violeta. Fotokataliticka efikasnost komercijalno dostupnog ZnO i TiO,
(nanoprah anataze) je bila uporedena sa aktivno$¢u novopripremljenih zlatom modifikovanih
Cestica ZnO (Au/Zn0O). Au/ZnO su napravljene od ¢istog ZnO praha pomocu depozicije zlata
naparavanjem. Morfoloska karakterizacija Au/ZnO je izvedena pomocu skenirajuce
elektronske mikroskopije. Katalizatori na bazi ZnO su pokazali znatno vecu aktivnost nego
TiO. Au/ZnO su pokazali znatno vecu aktivnost nego nemodifikovani ZnO.

Zahvalnica. Autor se zahvaljuje Ministarstvu prosvete, nauke i tehnoloSkog razvoja na finansijskoj podrsci
(Projekat br. ON172059).

Photocatalytic degradation of a triarylmethane dye on gold-modified zinc oxide
Zsigmond Papp
Faculty of Biofarming — Centre for Integrated Studies, Megatrend University,
Marsala Tita 39, 24300 Backa Topola, Serbia
pappzsigmond@yahoo.com

The photocatalytic efficiency of semiconductor nanoparticles is often limited by a quick
recombination of the photogenerated charge carriers. One of the mostly used ways to
overcome this problem is deposition of noble metals on the semiconductor surface, which
prevents recombination of the electron-hole pairs and consequently increases the
photocatalytic activity. In this work different unmodified and gold-modified semiconductor
photocatalysts were used for the complete decolorization of an unbuffered crystal violet solution.
The photocatalytic efficiency of commercially available ZnO and TiO, (anatase nanopowder) was
compared with that of newly prepared gold-modified ZnO (Au/ZnO). The Au/ZnO particles were
prepared from pure ZnO powder through deposition of gold by sputtering. The morphological
characterization of the Au/ZnO was done with the aid of scanning electron microscopy.
Zn0O-based catalysts show significantly higher decolorization power in comparison with TiO.
Au/ZnO0 shows even higher activity than unmodified ZnO.

Acknowledgement: The author acknowledges financial support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Project No. ON172059).
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Electrochemical determination and degradation of tebuconazole on gold
electrode followed by GC-MS analysis
J. D. Lovi¢, D.Z. Mijin*, M. B. Jovanovi¢*, O. S. Glavaski**, T. M. Zeremski**, S. D. Petrovi¢*
and M. L. Avramov Ivi¢
ICTM - Institute of Electrochemistry, University of Belgrade, NjegoSeva 12,
11000 Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4,
11000 Belgrade, Serbia
**Institute of Field and Vegetable Crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia

Tebuconazole, pesticide which presents the risk for ecosystems, groundwater and human
health, was quantitatively determined at gold electrode in 0.05 M NaHCO; using its
electrochemical activity by CV and SWV. The linear relationships (currents vs.
concentrations) in the range: (0.076, 0.19, 0.38, 0.57, 0.76 pmol dm3) were obtained. The
gold electrode is highly sensitive for tebuconazole molecule giving values of LOD and LOQ
of 0.045 and 0.15 pmol dm3, respectively. The degradation of pesticide was performed by
long term cycling and followed by GC-MS analysis. The possible mechanism of tebuconazole
electrochemical degradation is presented.

Elektrohemijsko odredivanje i degradacija tebukonazola na elektrodi od zlata
pracena GC-MS analizom
J. D. Lovi¢, D.Z. Mijin*, M. B. Jovanovi¢*, O. S. Glavaski**, T. M. Zeremski**, S. D. Petrovi¢*
and M. L. Avramov Ivi¢
IHTM — CEH, Univerzitet u Beogradu, NjegoSeva 12, 11000, Beograd, Srbija
*Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11000 Beograd, Srbija
**Institut za ratarstvo i povrtarstvo, Maksima Gorkog 30, 21000 Novi Sad, Srbija

Tebukonazol, pesticid koji predstavlja rizik za ekosistem, podzemne vode i ljudsko zdravlje,
kvantitativno je odreden na elektrodi od zlata u rastvoru bikarbonata metodom cikli¢ne i
pulsne voltametrije. Ispitivana je koncentraciona zavisnost ovog pesticida i za pet razli¢itih
koncentracija, od 0.076 pmol dm™ do 0.76 pmol dm=3, dobija se pravolinijska zavisnost,
ukazujuéi na znacajnu osetljivost elektrode od zlata. Odredene su granica detekcije (LOD) i
granica kvantifikacije (LOQ) koje iznose 0.045 i 0.15 pmol dm3, redom. Degradacija ovog
pesticida ostvarena je duzim cikliziranjem, a da bi se utvrdili proizvodi degradacije
tebukonazola koriS¢ena je gasno masena hromatrografija (GC-MS). Na osnovu odredenih
proizvoda razgradnje tebukonazola predlozen je mehanizam elektrohemijske degradacije.
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IlceypoxkanmanUTHBHE KapaKTePHUCTHKE HAHOKPHCTAJIMHHYHOTI OKCHAA
PyTeHHjyMa HeyoOHUYajeHe CTPYKType Jo0HjeHe XHIAPOTEPMaTHOM CHHTE30M
Y MHKPOTQJIACHOM PEaKTOPy
laBpuiio Illexynapan;, Anexkcannap Jexkancku, Mununa Komesuh, Catba CTeBaHOBUN,
Cawa Jpmanuh*, UBana Koctuh*, Bnagumup ITanuh
Hnciiuinyin 3a xemujy, exnoaoiujy u metuanypiujy — Llentuap 3a enexiapoxemujy,
Fbetowesa 12, 11001 Beoipag, Ynusepsutueini y beoipagy
*Texnonmowxo-metlianypuxu Gaxyniiei , Kapuaiujesa 4, 11020 Beoipag,
Ynusepsuuuein y Beoipagy

JemHOCTaBHA CMHTE3a XUAPATHCAHOT HAHOKPHUCTAJIHUYHOT OKCHIA PyTEHUjyMa HeyodHuuajeHe
Mopdonoryje U CTPYKTYpE HU3BEAEHA j€ IOA KOHTPOJIHCAHUM DEXHUMOM TEMIEpaType M
MPUTUCKA Y MHUKPOTAJIACHOM peakTopy. Y3y3eTHO BHCOKa NCEYNOKANAlIUTUBHOCT MPEKO
800 F/g, perucrpoBaHa 3a y3opak cuHTeTHcad Ha 200 °C, nokasyje He3HaTHY 3aBHCHOCT Off
Op3uHe mnymwewa/npaxwema. CHHTETHUCAH OKCHI TeXud Ia ¢opmupa BHCOKO ypeheHe
pomOouIHE M TNpPU3MATUYHE OOJIMKE, KOjU CKOpPO IOTIYHO H3/l1aKy aKTHBHY MOBPIUHHY
€JIeKTPOJINTY NPHU BUCOKUM, Ka0 MU TPU HUCKUM CHarama KaNalUTHBHOI IpaKiema.
KapakrepucTuke CMHTETHCAHOT OKCHIA MOCIENULAa Cy MPUMEHEHUX YCI0Ba MHUKPOTadacHe
CUHTE3E.

Pseudocapacitive characteristics of the unusually-shaped nano-crystalline
ruthenium oxide prepared by hydrothermal synthesis in a microwave reactor
Gavrilo Sekularac, Aleksandar Dekanski, Milica Ko$evi¢, Sanja Stevanovic,

Sasa Drmanic¢*, Ivana Kosti¢*, Vladimir Pani¢
Institute of Chemistry, Technology and Metallurgy — Department of Electrochemistry, University
of Belgrade, NjegoSeva 12, 11001 Belgrade Serbia
*Faculty of Technology and Metallurgy, University of Belgrade Karnagijeva 4,

11020 Belgrade, Serbia

One-pot and simple synthesis of hydrated nano-crystalline ruthenium oxide of an unusual
morphology and structure is performed under controllable temperature—pressure regime in
a microwave reactor. The extremely high pseudocapacitance of above 800 F/g is registered
for the sample synthesized at 200 °C, showing negligible dependence on charging/dis-
charging rate. The synthesized oxide tends to form highly ordered rhomboidal and prismatic
shapes, able to expose almost complete active surface area in high- and low-power capacitive
demands. The characteristics of the synthesized oxide appear intrinsic to applied microwave
synthesis conditions.
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Upotreba nemodifikovane borom dopovane dijamantske elektrode za analizu
vitamina B,
Darko Kuzmanovi¢, Vesna Vukojevi¢, Sladana burdi¢, Dalibor M. Stankovi¢,
Ivan Andelkovi¢, Dragan Manojlovi¢, Goran Rogli¢
Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, 11000 Beograd

Elektrohemijsko ponaSanje i odredivanje vitamina Bi, je predlozeno korid¢enjem
nemodifikovane borom dopovane dijamantske (BDD) elektrode. Cikli¢na voltametrija i
polarografija sa pravougaonim talasima su KkoriSéene za ispitivanje karakteristika
dijamantske elektrode. Kalibraciona kriva, konstruisana kao zavisnost struje oksidacionog
pika, u Britton-Robinson-ovom puferu na pH=2 je linearna u Sirokom opsegu koncentracija
od 2 do 35 pM sa detekcionim limitom 0,7 pM. Uticaj naj¢escih interferirajucih supstanci je
ispitan i predlozena metoda je uspe$no primenjena za kvantifikaciju vitamina B4, u analizi
realnih uzoraka sa zadovoljavajuc¢im rikaverijem (98-104,8%)

Unmodified boron-doped diamond electrode for Vitamin B,; analysis
Darko Kuzmanovi¢, Vesna Vukojevi¢, Sladana Durdi¢, Dalibor M. Stankovié,
Ivan Andelkovi¢, Dragan Manojlovi¢, Goran Rogli¢
Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, 11000 Belgrade

Electrochemical behavior and sensitive determination of vitamin By, was proposed by using
unmodified boron doped diamond (BDD) electrode. Cyclic voltammetry and square wave
voltammetry were used to investigate the performance of BDD electrode. The calibration
curve, constructed by plotting oxidation peak current, obtained in Britton-Robinson buffer
solution at pH 2 was linear in wide concentration range of 2-35 pM with detection limit of
0.7 pM. Influence of the most common interfering compounds was investigated and
proposed procedure was successfully applied for quantification of vitamin By, in real sample
analysis with satisfactory recovery (98-104.8 %).
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Brza elektrohemijska metoda za odredivanje L-DOPA u ekstraktu ulja
iz Mucuna prurita
Sladana Durdi¢, Vesna Vukojevi¢, Darko Kuzmanovi¢, Sandra §1<rivanj,
Dragan Manojlovi¢, Dalibor M. Stankovi¢, Jelena Muti¢
Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, 11000 Beograd

Ispitano je elektrohemijsko ponaSanje L-DOPA primenom ciklicne voltametrije u Britton —
Robinson-ovom puferu. Kao elektroda kori$¢ena je borom dopovana dijamantska (BDD)
elektroda. Takode je prikazana primena pomenute elektrode za odredivanje L-DOPA u
ekstraktu ulja iz semenki biljke Mucuna prurita. Na potencijalu od +0,8V (u odnosu na
Ag\AgCl referentnu elektrodu u puferskom rastvoru cija je pH=3) L-DOPA pokazuje dobro
definisan i jasan pik oksidacije. Optimizovani su eksperimentalni parametri kao $to su pH
elektrolita, radni parametri za SWV (square wave voltammetry), frekvencija i amplituda pulsa.
Uticaj mogucih smetnji na odredivanje L-DOPA je takode ispitan. Kori§¢enjem optimalnih
parametara detekcioni limit predloZzene metode je 0,8 pM, a kalibraciona kriva ima opseg
linearnosti od 2 do 40 pM. Metoda je uspes$no primenjena za odredivanje L-DOPA u ekstraktu
ulja iz biljke Mucuna prurita. Dobijeni rezultati se dobro slazu sa standardnom ABTS
metodom i onima ranije pubikovanih u literaturi.

Rapid electrochemical method for determination of L-DOPA in oil extract
from Mucuna prurita
Sladana Purdi¢, Vesna Vukojevi¢, Darko Kuzmanovi¢, Sandra Skrivanj,
Dragan Manojlovi¢, Dalibor M. Stankovi¢, Jelena Muti¢
Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, 11000 Belgrade

This work present electrochemical behavior of L-DOPA at boron-doped diamond electrode
using cycling voltammetry in Britton-Robinson buffer solution and application of the
proposed electrode for determination of L-DOPA in oil extract from the seeds of indigenous
hypoglycaemic herb Mucuna prurita. L-DOPA provides well defined and single oval-shape
oxidation peak at +0.8 V vs. Ag/AgCl reference electrode in buffer solution pH 3. Experi-
mental parameters, such as pH of supporting electrolyte, square wave voltammetry operating
parameters frequency and pulse amplitude, were optimized. Effects of possible interferences
were evaluated. Under optimal conditions detection limit of proposed method was 0.8uM
and calibration curve has linear range from 2 to 40 pM. Proposed method was successfully
applied for determination of L-DOPA in oil extract from Mucuna prurita herb. Obtained
result was in good agreement with result obtained by ABTS method and those reported in
the literature.
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Glukozo-oksidaza imobilisana na modifikovanu elektrodu od zlata
za detekciju glukoze
Nevena Z. Prlainovi¢, Sanja I. Stevanovi¢*, Jelena D. Lovi¢*, Milka L. Avramov Ivi¢*,
Slobodan D. Petrovi¢**, Dusan Z. Mijin**
Inovacioni centar TehnololoSko-metalurskog fakulteta, Univerzitet u Beogradu,
Karnegijeva 4, Srbija
*ICTM, Institut za elektrohemiju, Univerzitet u Beogradu,NjegoSeva 12, Srbija
**TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Srbija

Imobilizacija redoks enzima, poput lakaza i glukozo-oksidaza, na povrSinu elektrode
predstavlja veoma vaznu oblast u razvoju senzora. Zbog velike specifi¢nosti prema supstratu
koju enzimi poseduju i koja obezbeduje maksimalnu osetljivost, enzimi imaju veliku ulogu
kao bioreceptori.

U ovom radu glukozo-oksidaza (GOx) je uspesno imobilisana na prethodno modifikovanu
povrsinu elektrode od zlata. PovrSina elektrode je najpre modifikovana pomocu cisteina
uspostavljanjen Au-S veze, a zatim su pomocu glutaraldehida uvedene aldehidne grupe.
Ovako aktivirana elektroda koris$¢ena je kao nosac¢ za imobilizaciju enzima uspostavljanjem
kovalentne veze sa amino grupama sa povrsine enzima. Dobijeni biosenzor testiran pomocu
cikli¢ne voltametrije u 0,1 M fosfatnom puferu (pH 7) u odsustvu i prisustvu 5 mM glukoze
pokazao je odlicnu elektrokataliticku aktivnost. Ciklicna voltametrija je pokazala da je
aktivan samo sistem koji sadrzi GOx. Takodje, promena morfologije povrSine praéena je
pomocu AFM-a pri svakom koraku modifikacije.

Glucose oxidase immobilized on modified gold electrode for use
as a glucose biosensor
Nevena Z. Prlainovi¢, Sanja 1. Stevanovi¢*, Jelena D. Lovi¢*, Milka L. Avramov Ivi¢*,
Slobodan D. Petrovi¢**, Dusan Z. Mijin**
Innovation center of Faculty of Technology and Metallurgy, University of Belgrade,
Karnegijeva 4, Serbia
*ICTM, Institute of Electrochemistry, University of Belgrade, NjegoSeva 12, Serbia
**Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Serbia

The functional immobilization of redox enzymes, such as laccase and glucose oxidase, onto
electrode surface is very important in the area of sensors development. Due to very high
specificity that leads to minimal risk of false positive response, enzymes play a great role as
bioreceptor molecules.

In this work glucose oxidase (GOx) was successfully immobilized on previously modified gold
electrode. First, the gold electrode surface was activated with cysteine by forming Au-S bond
and thereafter with glutaraldehyde to introduce aldehyde groups. The prepared electrode
was then used as a support for the immobilization of GOx by forming the Schiff base with
the enzyme amino groups. Fabricated biosensor was tested using cyclic voltammetry in 0.1 M
phosphate buffer solution (pH 7) and in the absence and presence of 5 mM glucose and
exhibited excellent electrocatalytical activity. In order to verify if electrocatalytic oxidation
of glusoce originates from GOX, cyclic voltammetry was performed after each assembly step
and they showed catalytically inactive. In addition surface morphology was monitored using
AFM.
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Uticaj 5-hlor-1H-benzotriazola na koroziono ponasanje bakra
u kiselom sulfatnom rastvoru
Zaklina Z. Tasi¢, Milan B. Radovanovi¢, Marija B. Petrovi¢ Mihajlovi¢,
Ana T. Simonovi¢, Snezana M. Mili¢, Milan M. Antonijevi¢
Univerzitet u Beogradu, Tehnicki fakultet u Boru, Vojske Jugoslavije 12 19210 Bor, Srbija

Ispitivan je uticaj 5-hlor-1H-benzotriazola na koroziono ponasanje bakra u 0,01 M H,SO,. U
cilju istrazivanja koriséene su potenciodinamicka polarizaciona metoda i merenje potencijala
otvorenog kola. Na osnovu dobijenih rezultata utvrdeno je da se 5-hlor-1H-benzotriazol
ponasa kao anodni inhibitor. Takode je uoceno da se inhibiciona efikasnost povecava sa
povecanjem koncentracije ispitivanog jedinjenja. Adsorpcija inhibitora na povrsini bakra
odvija se po Lengmirovoj adsorpcionoj izotermi.

Influence of 5-chloro-1H-benzotriazole on copper corrosion behavior
in acidic sulfate solution
Zaklina Z. Tasi¢, Milan B. Radovanovi¢, Marija B. Petrovi¢ Mihajlovi¢,
Ana T. Simonovi¢, Snezana M. Mili¢, Milan M. Antonijevi¢
University of Belgrade, Technical Faculty in Bor, Vojske Jugoslavije 12 19210 Bor, Serbia

The influence of 5-chloro-1H-benzotriazole on copper corrosion behavior in 0.01 M H,SO,
was investigated. The potentiodynamic measurements and the open circuit potential
measurements were used. The obtained results indicated that 5-chloro-1H-benzotriazole act
as anodic type of inhibitor. The inhibition efficiency is increased with increasing
concentration of investigated compound. The adsorption of inhibitor molecules onto copper
surface follows Langmuir adsorption isotherm.
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Inhibicija korozije bakra u kiselom sulfatnom rastvoru primenom
derivata tiazola
Jelena D. Nakomci¢, Dendi Vastag, Suzana Apostolov, Borko Matijevic¢
Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i
zaStitu Zivotne sredine, Trq Dositeja Obradovica 3, 21000 Novi Sad
e-mail: jelena.nakomcic@yahoo.com

Ispitivana je koroziona otpornost bakra u kiselom rastvoru Na,SO4 (pH 3) u odsustvu i
prisustvu  5-(5'-metilfurfuriliden-2')-2,4-dioksotetrahidro-1,3-tiazola (MFDT) na Cetiri
razli¢ite temperature: 15, 25, 351 45 °C. Potenciostati¢ka polarizaciona merenja pokazala su
da ispitivani derivat tiazola inhibira koroziju bakra pri datim uslovima sa tendencijom da
deluje kao dominantno katodni tip inhibitora. Zastita bakra ostvaruje se adsorpcijom
molekula inhibitora na metalnoj povrsini, koja se odigrava prema modelu Bokris-Svinkels-
ove izoterme (X = 1). Izracunati kineticki i termodinamicki parametri ukazuju na to da je
dominantan mehanizam adsorpcije hemisorpcija.

Inhibition of copper corrosion in acidic sulphate solution
by thiazole derivative
Jelena D. Nakomci¢, Dendi Vastag, Suzana Apostolov, Borko Matijevic¢
University of Novi Sad, Faculty of Sciences, Department of chemistry, biochemistry and
environmental protection, Trg Dositeja Obradovica 3, Novi Sad
e-mail: jelena.nakomcic@yahoo.com

Copper corrosion resistance in acidic Na,SOy solution (pH 3) in the absence and in the
presence of 5-(5'-methylfurfurylidene-2')-2,4-dioxotetrahydro-1,3-thiazole at four selected
temperatures: 15, 25, 35 and 45 °C, was investigated. Potentiostatic polarization measure-
ments showed that investigated thiazole derivative inhibit copper corrosion at given
condition with tendency to act as predominant cathodic type inhibitor. Copper protection is
achieved by adsorption of inhibitor molecules on metal surface which obeys Bockris-
Swinkels isotherm (X = 1). Obtained kinetic and thermodynamic parameters indicated that
adsorption mechanism is predominant chemisorption.

Acknowledgement: The authors gratefully acknowledge the financial support of the Ministry of Education,
Science and Technological Development of the Republic of Serbia (project No. 172013).
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Voltametrijska karakterizacija novih kompleksa Cr(III) sa
semi- i tiosemi-karbazonom piridoksala
Ljiljana S. Jovanovi¢
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Novi Sad, Trg D. Obradovica 3, Srbija, ljiljana.jovanovic@dh.uns.ac.rs

Voltametrijski su okarakterisani DMF rastvori kompleksa Cr(I1I) sa semi-(PLSC) i tiosemi-
(PLTSC) karbazonom piridoksala slede¢ih formula: [Cr(PLSC)(PLSC—H)](NOs)z-H,0,
K[Cr(PLSC—H)(NCS)s],[Cr(PLTSC)(PLTSC-H)](NOs),2H;0, [Cr(PLTSC)(NCS)s]-2H;0. Na
cikli¢nim voltamogramima na radnoj elektrodi od staklastog ugljenika registrovani su redoks
procesi za Cr(III) komplekse i ligande. Pokazalo se da odgovaraju¢i kompleksi podlezu
reakcijama ligandne izmene tipa NCS™ - DMF kako u rastvoru, tako i posle reakcije na
elektrodi. Nestabilnost ispitivanih kompleksa u DMF, narocito bis(ligandnih), se odrazava na
voltamogramima u pojavi viSe pikova sa strujom niskog intenziteta. Svi kompleksi se
redukuju u po dva jednoelektronska procesa centrirana na centralnom atomu, a registruju se
i redoks procesi na koordinovanom ligandu. Utvrdene su karakteristike redoks procesa,
reakciona sekvenca i za NCS™ komplekse predloZen je mehanizam elektrodnih procesa.

Zahvalnica: Autor se zahvaljuje Ministarstvu prosvete, nauke i tehnoloSkog razvoja Republike Srbije na
finansijskoj podrsci (Projekat br. 172014).

Voltammetric characterization of new Cr(III) complexes with pyridoxal
semi- and thiosemi- carbazone
Ljiljana S. Jovanovi¢
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences, Novi
Sad, Trg D. Obradovica 3, Serbia, ljiljana.jovanovic@dh.uns.ac.rs

The new Cr(I11) complexes with pyridoxal semi-(PLSC) and thiosemi-(PLTSC) carbazones of
the following formulas: [Cr(PLSC)(PLSC-H)](NOs);;H,0,  K[Cr(PLSC-H)(NCS)s],
[Cr(PLTSC)(PLTSC-H)](NO3);2H,0 and [Cr(PLTSC)(NCS)3]-2H;0 were voltammetrically
characterized in DMF. On the cyclic voltammograms at a glassy carbon electrode redox
processes for complexes and ligands were recorded. It appeared that the corresponding
complexes show the ligand exchange reactions NCS™ - DMF both in solution and following
the electrode processes.The instabilities of these complexes, especially of the bis(ligand)
ones, were observed through multiple peaks with low intensity currents. All the complexes
reduce in two one-electron processes centered prevainligly at the central atom, while also
the processes at the coordinated ligands are present. The characteristics of redox processes
and reaction sequences are established and for the NCS™ complexes a possible

reaction mechanism proposed.

Acknowledgement: The financial support of the Ministry of Education, Science and Technological
Development of the Republic of Serbia (Grant No. 172014) is gratefully acknowledged.
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In situ ECAFM proucavanje morfologije platinskih katalizatora
Sanja 1. Stevanovié¢, Mila N. Krstaji¢, Vladislava M. Jovanovi¢
I[HTM- Centar za elektrohemiju, Univerzitet u Beogradu, NjegoSeva 12, 11000 Beograd, Srbija

U ovom radu je ispitivana morfologija platine deponovane na elektrodu od staklastog
ugljenika primenom in situ elektrohemijske mikroskopije atomskih sila (ECAFM). Platinski
katalizatori su dobijeni elektrohemijskim i hemijskim taloZenjem platine na podlogu od
poliranog i elektrohemijski tretiranog staklastog ugljenika iz H,SOs + H,PtClg rastvora.
Elektrokataliticka aktivnost tako dobijenih katalizatora je ispitivana za reakciju oksidacije
metanola u H,SO, rastvoru. Dobijena aktivnost katalizatora je dalje proucavana sa aspekta
povrsinske tj. strukturne osetljivosti reakcije oksidacije metanola kao jednog od potencijalnih
goriva u gorivim Celijama sa polimernom membranom.

In situ ECAFM investigation of platinum catalyst morphology
Sanja I. Stevanovi¢, Mila N. Krstaji¢, Vladislava M. Jovanovic¢
ICTM- Center for Electrochemistry, University of Belgrade, NjegoSeva 12,
11000 Belgrade, Serbia

In this work surface morphology of platinum deposited on glassy carbon electrode was
investigated by in situ electrochemical atomic force microscopy (ECAFM) and correlated
with electrochemical results. Platinum catalysts were prepared by potentiostatic and
chemical deposition onto the polished and electrochemically treated glassy carbon support
from H,SO, + H,PtCls solution. The catalyst electrocatalytic activity was studied for
methanol oxidation reaction in H,SO, solution. The activity of the electrodes was
investigated from the viewpoint of the sensitivity of methanol electro oxidation on the
surface structure.
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Zastita celika u armiranom betonu primenom epoksidne prevlake
na celiku modifikovanom prevlakama legura Zn
J. B. Bajat, M. M. Bucko*, V. MiSkovi¢-Stankovi¢, A. Legat**
Tehnolosko-metalurski fakultet, Beograd, Srbija
*Vojna akademija, Beograd, Srbija
**Slovenian National Building and Civil Engineering Institute, Dimiceva 12,
1000 Ljubljana, Slovenia

Celik u armiranom betonu je podlozan koroziji usled prodiranja ugljen-dioksida i hloridnih
jona kroz pore betona do njegove povrSine. NajraSireniji postupak zastite celika u ovom
okruzenju su prevlake cinka, epoksidna prevlaka, ili njihova kombinacija. Nedostatak
primene epoksidne prevlake na ¢eliku je slaba adhezija prevlake i njeno odvajanje, kako od
Celika tako i od betona (katodno odvajanje).

Cilj ovog rada je ispitivanje modifikacije povrSine Celika prevlakama legura Zn (Zn-Ni i
Zn-Fe) u cilju pobolj$anja adhezije epoksidne prevlake prilikom primene ovakvog zastitnog
sistema u betonu. Prevlake Zn-Ni i Zn-Fe legure sa razilicitim sadrzajem legirajuceg
elementa su galvanostatski talozene na ¢eliku gustinama struje 20 — 70 mA cm (debljina 15
um) i one su bile supstrat za nano$enje epoksidne prevlake. Koroziona otpornost zastitnih
sistema je ispitivana spektroskopijom elektrohemijske impedancije u rastvoru koji simulira
elektrolit u porama betona (0,3 mol dm™ NaHCO; + 0,1 mol dm™ Na,COs + 0,5 mol dm
NaCl). Ispitivana je i adhezija epoksidne prevlake i sklonost prevlake prema katodnom
odvajanju. Tokom pocetnog delovanja agensa korozije najvecu stabilnost je pokazao zastitni
sistem na bazi Zn-Ni legure dobijene taloZenjem sa 30 mA cm2.

Corrosion protection of reinforcing bars by epoxy coating on steel
modified by Zn alloy coatings
J.B. Bajat, M.M. Bucko*, V.MiSkovi¢-Stankovi¢, A.Legat**
Faculty of Technology and Metallurgy, Belgrade, SerbiaZ
*Military Academy, Belgrade, Serbia
**Slovenian National Building and Civil Engineering Institute, DimicCeva 12,
1000 Ljubljana, Slovenia

Reinforcing steel in concrete corrodes due to the migration of carbon dioxide and chloride
ions through the concrete pores. Widely accepted protection methods for steel in such
environment are coatings, such as galvanized zinc, epoxy coating, or their combination. The
drawback of epoxy coating on steel is a weak wet-adhesion, both to the substrate as well as
coated rebar and concrete (cathodic disbondment).

In this work the steel surface modification with Zn alloy coatings (Zn-Ni and Zn-Fe) was
examined with the aim of enhancing the adhesion of top epoxy coating and decreasing its
susceptibility to cathodic disbondment. The 15 um thick Zn-Ni and Zn-Fe alloy coatings,
with different amounts of alloying element, were obtained by galvanostatic electrodeposition
at current densities of 20 — 70 mA cm and used as a substrate for the top epoxy coating.
The corrosion behavior of the samples was examined by electrochemical impedance
spectroscopy in the simulated concrete pore solution (0,3 mol dm3 NaHCOs + 0,1 mol dm
Na,CO; + 0,5 mol dm™ NaCl). The adhesion of epoxy coating to the substrate and its
susceptibility to cathodic disbondment was also examined. It was shown that epoxy coating
on steel modified with Zn-Ni alloy coating deposited at 30 mA cm? showed the highest
corrosion stability during early corrosion testing.
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Priroda izuzetne aktivnosti Pt;Ni(111) katalizatora u reakciji CO oksidacije
D. Tripkovi¢***, V. M. Jovanovi¢**, V. Stamenkovi¢*, N. M. Markovi¢* and A. Tripkovi¢**
*Materials Science Division, Argonne National Laboratory, Argonne, Illinois 60439, USA
**[HTM- Centar za elektrohemiju, Univerzitet u Beogradu, NjegoSeva 12, 11000 Beograd, Srbija

Oksidacija CO je ispitivana na Pt(111) monokristalu i Pt3Ni(111) monokristalnoj leguri
primenom elektrokemijske (EK), skenirajuce tuneliraju¢e mikroskopije (STM) i infracrvene
adsorpcione spektroskopije (IRAS). CO polarizacione krive su pokazale da je Pt;Ni(111)
mnogo aktivniji katalizator u odnosu na Pt (111). Rezultati dobijeni koriS¢enjem IRAS i STM
tehnika su pokazali da za visoku aktivnost Pt;Ni(111) katalizatora za oksidaciju CO nije
odgovoran elektronski efekat izazvan prisustvom atoma Ni u drugom sloju ve¢ povrSinska
morfologija. PovrSinska ostrva, sastavljena od niskokoordinisanih Pt atoma, koja pokrivaju
povrsinu Pt na oba katalizatora su detektovana kao aktivna mesta za oksidaciju CO u
predoksoidacionoj oblasti. Superiornija aktivnost Pt3Ni(111) u odnosu na Pt(111) katalizator
je posledica veceg broja povrsinskih ostrva.

The origin of exceptional activity of Pt;Ni(111) catalyst in
CO oxidation reaction
D. Tripkovi¢***, V. M. Jovanovi¢**, V. Stamenkovi¢*, N. M. Markovi¢* and A. Tripkovi¢**
*Materials Science Division, Argonne National Laboratory, Argonne, Illinois 60439, USA
**ICTM, Department of Electrochemistry, University of Belgrade, 11000 Belgrade, Serbia

Bulk CO oxidation was studied at a Pt(111) single crystal and a Pt;Ni(111) single crystal alloy
using electrochemical (EC), scanning tunneling microscopy (STM) and infrared adsorption
spectroscopy (IRAS) techniques. CO polarization curves showed that Pt;Ni(111) is much
more active compared to Pt(111). The results obtained by IRAS and STM pointed out that
the high activity for CO oxidation of Pt;Ni(111) is not caused by an electronic effect induced
by a Ni containing subsurface layer but by the surface morphology. Adislands, composed of
highly undercoordinated Pt atoms, covering the Pt surface at both catalysts are detected and
assigned as the active sites for CO oxidation in the preignition potential region. The enhanced
activity of Pt3;Ni(111) compared to Pt(111) is related to a larger number of adislands on Pt
skin surface.
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Elektrohemijska karakterizacija Pt/C katalizatora sintetizovanih
mikroemulzionom metodom pomocu oksidacije adsorbovanog CO
Mila N. Krstaji¢, Sanja I. Stevanovi¢, Snezana Lj. Gojkovi¢*, Vladislava M. Jovanovi¢
IHTM — CEH, NjegoSeva 12, 11000 Beograd, Srbija
*TMF — Univerzitet u Beogradu, Karnegijeva 4, 11000 Beograd, Srbija

Pt katalizatori na ugljeni¢cnom nosacu sintetizovani su mikroemulzionom metodom, gde je
vodena faza dispergovana u uljanoj, pri ¢emu je koriS¢en polietilenglikol-dodeciletar
(BRIJ30) kao povrsinski aktivna supstanca. Ova metoda je koriS¢ena u cilju poboljsanja
povrsinskih karakteristika katalizatora potrebnih za reakcije u gorivnim spregovima.
Povrsina katalizatora ispitivana je elektrohemijski, ciklicnom voltametrijom u osnovnom
elektrolitu (0.5 M H,S0,) i oksidacijom adsorbovanog CO. Elektrohemijski aktivne povrsine
izratunate su integracijom krivih za oksidaciju CO, uzimaju¢i da 420 pC cm? odgovara
adsorbovanom monosloju CO. Daljim izra¢unavanjem dobijene su vrednosti veli¢ine Pt
Cestica. Oksidacija adsorbovanog CO koristi se kao ,otisak prsta“ morfologije povrsine
katalizatora, a kori$¢ena je ne samo u cilju izracunavanja elektrohemijski aktivne povrsine
katalizatora, vec i za ispitivanje tolerancije sintetizovanih katalizatora prema CO.

CO stripping surface characterisation of Pt/C catalysts prepared
by water in oil microemulsion method
Mila N. Krstaji¢, Sanja I. Stevanovi¢, Snezana Lj. Gojkovi¢*, Vladislava M. Jovanovic¢
ICTM — Department of Electrochemistry, NjegoSeva 12, 11000 Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4,
11000 Belgrade, Serbia

Carbon supported Pt catalysts were prepared by water in oil microemulsion method, with
polyethileneglycol-dodecylether (BR1J30) as capping agent. This method was used in order
to improve Pt surface characteristics required for fuel cell reactions. Catalyst surface was
investigated by electrochemical characterisation methods, such as cyclic voltammetry in the
supporting electrolyte (0.5 M H,S0,) and CO stripping voltammetry. Electrochemically
active surface areas (EASA) were calculated from the integration of CO oxidation curves,
assuming that 420 uC cm? corresponds to adsorbed CO monolayer. Further calculations
determined the size of Pt particle diameters. CO stripping voltammetry can be used as a
fingerprint of catalyst surface morfology, and was imployed not only to determine EASA but
also to study the CO tolerance of the investigated catalysts.
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Uticaj termickog tretiranja na morfologiju platinskih katalizatora
Dusan Tripkovi¢, Vladislava M. Jovanovi¢
I[HTM- Centar za elektrohemiju, Univerzitet u Beogradu, NjegoSeva 12, 11000 Beograd, Srbija

U ovom radu je ispitivana promena morfologije povrsSine platine deponovane na elektrodu od
staklastog ugljenika ili Au pod uticajem termickog tretiranja na 400° C u inertnoj,
oksidujuc¢oj ili redukujucoj atmosferi. Promena morfologije povrSine pracena je
mikroskopijom atomskih sila (AFM) ciklicnom voltametrijom i oksidacijom adsorbovanog
CO. Platina je na podlogu nanoSena elektrohemijskim taloZzenjem iz rastvora H,SO, +
H,PtCls. Pored promene morfologije ispitivana je i promena kataliticke aktivnosti dobijenih
povrsina za reakciju oksidacije mravlje kiseline. Dobijena aktivnost katalizatora je dalje
proucavana sa aspekta strukturne osetljivosti reakcije.

Influence of thermal treatment on morphology of platinum catalyst
Dusan Tripkovi¢, Vladislava M. Jovanovi¢
ICTM- Department of Electrochemistry, University of Belgrade, NjegoSeva 12,
11000 Belgrade, Serbia

Surface morphology changes of platinum deposited on glassy carbon and Au electrodes upon
thermal treatment at 400° C in inert, oxidizing and reducing atmosphere were investigated
in this work. Morphology changes were followed by atomic force microscopy (AFM), cyclic
voltammetry and CO stripping polarization curves. Platinum catalysts were prepared by
potentiostatic deposition from H,SO, + H;PtClg solution. The electrocatalytic activity of the
catalysts obtained was also studied for the oxidation of formic acid. The activity of the
electrodes was investigated from the viewpoint of the surface structure.
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Separation of heptane + methanol azeotrope using choline chloride + dl-
malic acid deep eutectic solvent
Jelena M. Vuksanovi¢, Nina M. Todorovi¢*, Mirjana Lj. Kijev¢anin, Slobodan P. Serbanovic¢,
Ivona R. Radovi¢

Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4,
11120, Belgrade, Serbia

*ICTM — Center for Chemistry, University of Belgrade, Studentski trg 12—-16,
11158 Belgrade, Serbia

With rapid industrial development existing processes need to enable high efficiency with a
special emphasis on environmental protection. In the field of green chemistry non-toxic
organic solvents have attracted major attention. Deep eutectic solvents (DESs), as a new
generation of ionic liquids, exhibit exceptional characteristics such as low toxicity and
volatility, biodegradability and they are made from naturally occuring substances. In this
work extraction efficiency of choline chloride + dl-malic acid deep eutectic solvent (molar
ratio 1:1) was examined for separation of heptane + methanol azeotrope through liquid-
liquid extraction. Ternary liquid-liquid equilibrium experiments were performed at 298.15 K
and at atmospheric pressure. Determined selectivity and distribution ratio values prove
promising extraction ability of the investigated deep eutectic solvent comparing to some
ionic liquids and conventional solvents.

Razdvajanje azeotropne smeSe heptan + metanol koris¢enjem eutekticke
smesSe holin hlorida i dl-jabu¢ne kiseline kao rastvaraca
Jelena M. Vuksanovi¢, Nina M. Todorovi¢*, Mirjana Lj. Kijev€anin, Slobodan P. Serbanovié,
Ivona R. Radovi¢
TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11 000 Beograd, Srbija
*IHTM — Centar za hemiju, Univerzitet u Beogradu, Studentski trg 12—16,
11158 Beograd, Srbija

Nagli industrijski razvoj zahteva primenu procesa visoke efikasnosti uz sprecavanje
zagadenja zivotne sredine. U oblasti zelene hemije netoksi¢ni organski rastvaraci privlace
veliku paznju. Eutekticke sme$e kao nova generacija jonskih te¢nosti koje se dobijaju iz
prirodnih izvora pokazale su izuzetna svojstva kao §to su niska toksi¢nost, isparljivost i
biorazgradivost. U ovom radu ispitivana je ekstrakciona efikasnost eutekticke sme$e holin
hlorida i dl-jabucne kiseline u molarnom odnosu 1:1 za razdvajanje azeotropne smes$e heptan
+ metanol primenom ekstrakcije te¢no-te¢no. Ternarni te¢no-tecno ravnotezni eksperimenti
su sprovedeni na 298,15 K i na atmosferskom pritisku. 1z eksperimentalnih podataka
odredeni su selektivnost i distribucioni koeficijent koji ukazuju na odli¢nu ekstrakcionu
efikasnost ispitivane eutekticke smeSe u poredenju sa konvencionalni ekstrakcionim
sredstvima i nekim ranije ispitivanim jonskim te¢nostima.

The author gratefully acknowledges the financial support received from the Research Fund of the Ministry of

Education and Science (project No. 172063), Serbia and the Faculty of Technology and Metallurgy,
University of Belgrade.
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ViSestruke V/U/V emulzije sa enkapsuliranim ekstraktom belog luka
Jelena D. Ili¢, Branislava G. Nikolovski
Tehnoloski fakultet, Univerzitet u Novom Sadu, Bulevar Cara Lazara 1, 21000 Novi Sad, Srbija

Cilj ovog rada je inkorporiranje ekstrakta belog luka u unutras$nju vodenu fazu visestrukih
voda-u-ulju-u-vodi (V/U/V) emulzija. Za dobijanje stabilnih primarnih V/U emulzija kao
najbolji emulgator izabran je poliglicerol poliricinoleat (PGPR). U prisustvu soli (NaCl) koja
ima ulogu kostabilizatora, PGPR omogucava dobijanje emulzija sa kapima vode
nanometarskih veli¢ina. Kao uljana faza kori$¢ena je smesa tikvinog i suncokretovog ulja u
odnosu 1:1. Pre¢nik kapi emulzija sa inkorporiranim etanolnim ili vodenim ekstraktom belog
luka poreden je sa veli¢inom kapi primarnih V/U emulzije koje ne sadrze ekstrakt, odnosno
vodena faza je zapravo 0.15M rastvor NaCl. Pre¢nik kapi svih pripremljenih primarnih
emulzija bio je manji od 200 nm, sa uskom raspodelom veli¢ina formiranih kapi.

Dvosruke V/U/V emulzije sa inkorporiranim ekstraktom belog luka u unutra$njoj vodenoj
fazi pripremane su: upotrebom homogenizera i membranskim emulgovanjem (ME) u ¢eliji
sa meSanjem. Kao hidrofilni emulgator koris¢en je Tween 20. Veli¢ina kapi duplih emulzija
dobijenih na homogenizeru bila je manja od kapi koje su dobijene ME (na AP, = 30 kPa i
N = 1000 rpm ), pri ¢emu je odgovarajuc¢i precnik bio D,3;=46.44%£3.9 pm u poredenju sa
D, 3=54.77%0.04 pm koji je dobijen ME. Medutim, uniformnost kapljica prili¢no je poboljsana
koriscenjem ME, pri ¢emu emulzija dobijena u ¢eliji sa mesanjem ima vrednost span-a 0,65,
dok emulzija dobijena homogenizacijom ima span 1,08 (za isti sadrzaj disperzne faze od
0% (v/v)).

Double W/0O/W emulsions with encapsulated garlic extract
Jelena D. Ili¢, Branislava G. Nikolovski
University of Novi Sad, Faculty of Technology, Blvd Cara Lazara 1, 21000 Novi Sad, Serbia

The aim of this work was preparation of emulsions with incorporated garlic extract into
internal water phase of water-in-oil-in-water (W/O/W) emulsions. Polyglycerol
polyricinoleate was chosen as the best emulsifier for preparation of stable W/O emulsions
which together with the sodium chloride (has a role of co-stabiliser) give the possibility of
production stable nanoemulsions. As an oil phase mixture of pumpkin seed and sunflower
oil (mass ratio 1:1) was used. Additionally, comparison between droplet diameter of primary
W/0 emulsions (without incorporated garlic extract) and droplet diameter of W/O emulsions
containing ethanol or aqueous garlic extract were made. The droplet diameter of all prepared
emulsions was smaller than 200 nm and emulsions were quite monodisperse.

The double W/O/W emulsions containing garlic extract in internal water phase were
prepared by two techniques: using high-speed homogenizer and stirred cell membrane
emulsification (ME), with the Tween 20 as a hydrophilic emulsifier. Droplet size of double
emulsions obtained by homogenisation was lower than D43 obtained by ME (4P,,=30 kPa
and N=1000rpm), with volume-weighted mean diameter of 46.44+3.9 pm in comparison to
54.77£0.04 pm. However, the uniformity of droplets was enhanced using ME and the
resulting emulsion had a span value of 0.65, while the emulsions obtained by homogenisation
had span of 1.08 for the dispersed phase content of 2 0% (v/v).
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Izolovanje i optimizacija steroidnih sapogenina iz semena
Trigonella foenum-graceum L. superkriticnom ekstrakcijom
pri razlicitim procesnim uslovima
Aleksandra M. Bogdanovi¢ , Marko Stameni¢*, Slobodan Petrovi¢* i Vanja Tadi¢**
Inovacioni centar TehnoloSko-metalurskog fakulteta, Karnegijeva 4, Beograd 11000
*Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd 11000
**Institut Josif Pancic¢, TadeuSa KoScuska 1, Beograd 11000

Steroidni sapogenini su poznati kao polazni materijal za dobijanje steroidnih hormona u
farmaceutskoj industriji, pri ¢emu je od posebnog interesa njihovo dobijanje iz prirodnih
sirovina kao $to je seme Trigonella foenum-graecum L. Natkriti¢na ekstrakcija sa ugljenik(IV)-
oksidom iz semena Trigonella foenum-graceum L. je optimizovana u cilju izolovanja steroidnih
sapogenina, a nakon predtretmana odmasé¢ivanja i kisele hidrolize polaznog materijala.
Prinos ekstrakta sterodinih sapogenina je analiziran pri razli¢itim uslovima procesnih
parametara natkriticne ekstrakcije ukljucujuc¢i pritisak, temperaturu i vreme trajanja
ekstrakcije u cilju optimizacije efikasnosti procesa.

Optimization and isolation of steroid sapogenins from
Trigonella foenum-graecum seeds L. for various process parameters
of supercritical extraction
Aleksandra M. Bogdanovi¢, Marko Stamenic¢*, Slobodan Petrovi¢* and Vanja Tadi¢**
Inovacioni centar TehnoloSko-metalurskog fakulteta, Karnegijeva 4, Beograd 11000
*Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd 11000
**Institut Josif Pancic¢, TadeuSa Ko$cuska 1, Beograd 11000

Steroidal sapogenins are known as precursors for obtaining steroidal hormones in
pharmaceutical industry and their isolation has been of importance especially from natural
sources such as seeds of Trigonella foenum graecum L. A focused supercritical extraction
method was developed for the extraction of steroidal sapogenins from fenugreek seeds
(Trigonella foenum-graecum L.), after pretreatment of defatted and acid hydrolyzed seeds. The
yield of steroidal sapogenins was studied for various process parameters of supercritical
extraction, such as pressure, temperature and extraction time in order to optimize the
extraction efficiency.
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Difuzija kofeina iz lipidozoma modifikovanih povrs$inski aktivnim
komponentama
Rada V. Pjanovi¢, Nevenka M. Boskovi¢-Vragolovié¢, Radoslava N. Stojanovié,
Radmila V. Gari¢-Grulovic¢*, Darko R. Ja¢imovski*, Branko M. Bugarski, Srdan M. Pejanovi¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija
*Institut za hemiju, tehnologiju i metalurgiju, Univerzitet u Beogradu, Beograd, Srbija

Fosfolipidne mikrocestice (lipozomi) su pokazale znac¢ajan potencijal u oblasti kontrolisanog
otpustanja aktivnih komponenti.

Predmet ovog rada je ispitivanje uticaja sastava membrane lipozoma na brzinu oslobadanja
inkapsuliranog kofeina. Kofein je multifunkcionalna aktivnha komponenta koja se sve vise
koristi u kozmetickim i farmaceutskim proizvodima. Inkapsulacija u lipozome sa razli¢itim
sastavom membrane bi trebalo da omoguci kontrolisanje brzine otpustanja kofeina.
Eksperimentalno je ispitivan uticaj sastava membrane lipozoma na prenos mase. Prac¢ena je
difuzija iz lipozoma c¢ija je membrana sastavljena isklju¢ivo od fosfolipida i lipozoma cija je
membrana smesa fosfolipida i povrsinski aktivnih materija: Tween 20 (polisorbat-20), Tween
40 (polisorbat-40) i Tween 60 (polisorbat-60). Difuzioni eksperimenti izvedeni su u
standardnoj Franz-ovoj difuzionoj ¢eliji.

Na osnovu difuzionih eksperimenata odredeni su koeficijenti difuzije kofeina iz
konvencionalnih i modifikovanih lipozoma. Rezultati eksperimentalnih ispitivanja pokazali
su da se modifikacijom membrane povr$inski aktivnom materijom ubrzava difuzija kofeina i
da se promenom sastava membrane moZe Kontrolisati brzina otpuStanja aktivnih
komponenti.

Diffusion of caffeine from liposomes modified by surfactants
Rada V. Pjanovi¢, Nevenka M. Boskovi¢-Vragolovi¢, Radoslava N. Stojanovié,
Radmila V. Gari¢-Grulovi¢*, Darko R. Ja¢imovski*, Branko M. Bugarski, Srdan M. Pejanovi¢
Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia
*Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Belgrade, Serbia

Phospholipid microparticles (liposomes) have shown significant potential in the controlled
release of actives.

The subject of this paper is to investigate the influence of the membrane of the liposomes on
the release rate of encapsulated caffeine. Caffeine is a multifunctional active component that
is increasingly used in cosmetic and pharmaceutical products. Encapsulation in liposomes
with different membrane composition should allow controlling the release rate.

The effect of the liposome membrane composition on mass transfer was studied
experimentally. The diffusion from the liposome whose membrane is composed solely of
phospholipids and liposomes whose membrane was mixture of phospholipids and
surfactants: Tween 20, Tween 40 and Tween 60, was studied. Diffusion experiments were
performed in a standard Franz diffusion cell.

Based on experimental results diffusion coefficients of caffeine from conventional and
modified liposome are determined. The results show that diffusion from surfactant modified
liposomes is significantly faster, and that membrane composition affects diffusion rate.
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Uticaj protoka te¢nosti na zapreminski koeficijent prenosa mase kiseonika u
koloni sa fontansko-fluidizovanim slojem i centralnom cev
Natalija B. Zdravkovi¢, Milena M. KneZevic¢*, Dragan S. Povrenovic¢*
Institut za hemiju, tehnologiju i metalurgiju, Univerzitet u Beogradu, Beograd, Srbija
*Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija

Uticaj brzine te¢nosti, vode, na zapreminski koeficijent prenosa mase kiseonika iz vazduha,
k.a je ispitivan u trofaznoj 2D polukoloni sa fontansko-fluidizovanim slojem i centralnom
cevi. Trecu, ¢vrstu fazu su €inile staklene sferi¢ne Cestice pre¢nika 6 mm. U kolonu je voda
uvodena kroz mlaz protokom od 2,5 m3/s i anulus protocima 1,0, 1,5, i 2,0 m3/s.Vazduh je
protocima 300-800 1/h uvoden samo kroz mlaz odnosno kroz centralnu cev, samo kroz anulus
i kroz oba ova dela kolone istovremeno. Rezultati istrazivanja su pokazali da je najveca
vrednost k.a dobijena kada je vazduh uvoden u anularni deo kolone, za razliku od nizih
vrednosti ovog koeficijenta dobijenih kada je vazduh uvoden samo kroz centralnu cev, ili
kada je protok vazduha bio raspodeljen po ¢itavom popre¢nom preseku kolone. U celom
sistemu se zbog uvodenja dva nezavisna toka teCnosti (mlazni i anularni) i njihove
medusobne interakcija preko ulaznog regiona i cirkulacije Cestica ne ostvaruju uniformi
uslovi za prenos mase kiseonika. Pored koli¢ine uvedenog vazduha u system i formiranih
mehurova usled interakcija sa staklenim ¢esticama, vaznu ulogu ima brzina te¢nosti. Sa jedne
strane brzina tefnosti uti¢ce na povecanu turbulenciju u sistemu i doprinosi pove¢anom
prenosu mase kiseonika, dok sa druge strane utice na smanjenje vremena boravka mehurova
vazduha, a samim tim i na smanjenje k.a.

Influence of liquid flow rate on the volumetric mass transfer coefficient of
oxygen in a spout-fluidized bed with a draft tube
Natalija B. Zdravkovi¢, Milena M. KneZevic¢*, Dragan S. Povrenovic¢*
Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia

The influence of fluid velocity (water) on the volumetric mass transfer coefficient of oxygen
from air, k;a, have been studied in three phase 2D semicolon with spout- fluidized bed and a
draft tube. Third phase, the solid phase, was formed by glass spherical particles with a
diameter of 6 mm. The liquid flow in the column had a flow rate of 2.5 m3/s and annulus flow
rates of 1.0, 1.5, and 2.0 m3/s. Air, with flow rates of 300-800 1/h was fed through the jet or
through a central tube, through the annulus or through both of these columns
simultaneously. The results showed that the highest k;a value was produced when the air is
introduced into the annulus of the column, as opposed to the lower value of this ratio
obtained when the air is fed only through the central tube or when the airflow was distributed
throughout the cross section of the column. Due to the introduction of two independent fluid
flows (jet and the annulus) and their mutual interaction via the input region and the
circulation of particles, uniform conditions for mass transfer of oxygen are not achieved in
the system. In addition to the amount of air introduced into the system and bubbles formed
due to interaction with glass particles, an important role is played by the liquid velocity. On
one hand the fluid velocity affects the increased turbulence in the system, contributing to
increased mass transfer of oxygen, on the other hand it affects the reduction in the residence
time of bubbles of air, and thus to a reduction of k;a.
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Prenos mase sa i bez hemijske reakcije u partikulativno flluidizovanom sloju
Darko R. Ja¢imovski, Radmila V. Gari¢-Grulovi¢, Rada V. Pjanovic*,
Nevenka M. Boskovi¢-Vragolovic¢’
Institut za hemiju, tehnologiju i metalurgiju, Univerzitet u Beogradu, Beograd, Srbija
*Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija

U ovom radu su prikazani rezultati eksperimentalnog ispitivanja prenosa mase izmedu zida
kolone i fuidizovanog sloja uz brzu, nepovratnu hemijsku reakcije. Ispitivanja su vrSena u
koloni pretnika 34 mm sa unutras$njim Zljebom ispunjenim benzoevom kiselinom.
Fluidizovani sloj su c¢inile inertne, sferne staklene cestice pre¢nika 1,94 mm, a kao
fluidizacioni medijum kori$¢en je vodeni rastvor natrijum hidroksida. Da bi se dobio jasan
rezultat o uticaju prisutnih Cestica na intenzitet prenosa mase eksperimenti bez i sa
hemijskom reakcijom su uradjeni i u sistemima bez cestica.

Utvrdena je vrednost faktora uvecanja koeficijenta prenosa mase zbog prisutne hemijske
reakcije. Pokazalo se da uticaj prisutnih Cestica i uticaj hemijske reakcije na prenos mase
imaju aditivni karakter. Prisutna hemijska reakcija u sistemima bez cestica uvecava
koeficijent prelaza mase 20 puta, dok prisustvo fluidizovanih ¢estica uvecava koeficijent
prelaza mase 28 puta. Dobijeni rezultati su pokazali dobra slaganja sa literaturnim
korelacijama.

Rezultati su prikazani i kao bezdimenzioni faktor prenosa mase u funkciji bezdimenzione
poroznosti u cilju postavljanja analogije prenosa koli¢ine kretanja i mase u fluidizovanom
sloju sa prisutnom hemijskom reakcijom.

Mass transfer without and with chemical reaction in particulate fluidized beds
Darko R. Ja¢imovski, Radmila V. Gari¢-Grulovi¢, Rada V. Pjanovic*,
Nevenka M. Boskovi¢-Vragolovi¢
Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia

This work presents the results of an experimental investigation of the mass transfer between
the column wall and fluidized bed accompanied with fast, irreversible chemical reaction.
Experiments were performed in the column 34 mm in diameter with inner channel filled with
benzoic acid. The inert, spherical glass particles with diameter of 1.94 mm were used as
fluidized bed and the fluidization medium was aqueous solution of sodium hydroxide. In
order to obtain a clear result of the impact of particles on the intensity of the mass transfer,
experiments with and without chemical reaction are also done in systems without particles.
The value of the enhancement factor of the mass transfer coefficient due to the presence of
chemical reactions was found using experimental results. It was shown that the influence of
the particles presence and the effect of chemical reactions have additive character on the
mass transfer. The chemical reaction in systems without particles increases mass transfer
coefficients 20 times, while the presence of fluidized particles increases the mass transfer
coefficients 28 times. Obtained results showed good agreement with literature correlations.
In order to establish analogies between momentum and mass transfer in a fluidized bed, with
chemical reaction, experimental results are also presented as dimensionless mass transfer
factor as a function of dimensionless porosity.
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Analogija prenosa koli¢ine kretanja i toplote u partikulativno fluidizivanim
slojevima
Nevenka M. Boskovi¢-Vragolovi¢, Darko R. Ja¢imovski*, Radmila V. Gari¢-Grulovic*,
Rada V. Pjanovi¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija
*Institut za hemiju, tehnologiju i metalurgiju, Univerzitet u Beogradu, Beograd, Srbija

Proucavanje partikulativno fluidizivanih slojeva kao i odgovaraju¢ih fenomena prenosa od
velikog je znaCaja za hemijske i biohemijske procese. Pri projektovanju uredaja sa
fluidizovanim slojem tecnost—¢estice neophodno je poznavati zavisnosti koje povezuju
hidrodinamicke parametre sa koeficijentima prelaza toplote i mase.

U ovom radu prikazani su rezultati eksperimentalnih ispitivanja prenosa koli¢ine kretanja i
prenosa toplote u partikulativo fluidizovanim slojevima sferi¢nih cestica. Eksperimenti su
izvedeni sa sfericnim staklenim c¢esticama pre¢nika od 0.80 do 2.98 mm, sa vodom, u
bakarnoj koloni pre¢nika 25.4mm, sa omota¢em Kkroz koji je propustana vodena para kao
grejni fluid.

Dobijeni podaci za prenos toplote, prikazani su u zavisnosti od medufaznog koeficijenta
trenja fluid—Cestice dobijenim pomocu varijacionog modela!, i uporedeni su sa rezultatima
ranijih ispitivanja prenosa mase?. Svi podaci, za prenos koli¢ine kretanja, toplote i mase u
partikulativno fluidizovanim slojevima sferi¢nih cestica, ukazuju na postojanje analogije, a
ovako uspostavljena analogija daje mogu¢nost primene modela za odredivanje koeficijenta
trenja fluid—cCestice i za odredivanje koeficijenta prelaza toplote i mase.

Analogy between momentum and heat transfer in particulate fluidized beds
Nevenka M. Boskovi¢-Vragolovi¢, Darko R. Ja¢imovski*, Radmila V. Gari¢-Grulovi¢*,
Rada V. Pjanovi¢
Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia
*Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Belgrade, Serbia

The study of particulate fluidized beds as well as the appropriate transfer phenomena is of
great importance for the chemical and biochemical processes. The design of equipment with
liquid—solid fluidized beds is mainly based on knowledge of the hydrodynamics and heat and
mass transfer coefficients.

Wall-to—bed heat transfer in particulate fluidized beds of spherical particles was studied. The
experiments were performed using spherical glass particles of 0.80 to 2.98 mm in diameter,
with water, in a 25.4 mm [.D. copper tube equipped with a steam jacket.

Heat transfer data related to the fluid—particle interphase drag coefficient predicted by the
variational model!, were obtained and compared with previous results for the wall-to—bed
mass transfer in fluidized beds? All the data for momentum, heat and mass transfer in
particulate fluidized beds of spherical particles, show that an analogy among these three
phenomena exists. An analogy established in this work gives possibility of application of the
proposed model for determination of fluid—particle interphase drag coefficient and for heat
and mass transfer coefficients in liquid-solid fluidized beds.

References:
1. Grbavci¢ et. al., Powder Technol., 68 (1991) 199
2. Boskovi¢ et. al., Powder Technol., 79 (1994) 217
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ITpenBulame excrnaH3Hje C10ja MOTHIHCIEP3HHUX CMellla KBAaPLHOT mecka
¢yumu3oBaHHX ca BOGOM
Muxan Bypuw, Tatjana Kanyheposuh Pagonunh®, 3opana Apcenujesuh, Pagmuna 'apuh-
I'pynosuh n |)Ken;1<o ['pbaBuunh*
Hncimiuinyn 30 xemujy, exHonoTujy u metanypiujy, Ynueepsuitei y beoipagy,
Hbetowesa 12 Beoipag, Cpouja
*Texnonowxo Metwanypwku paxyniieiti, Yuueep3uiieili y beoipagy,
Kapneiujesa 4 Beoipag, Cpduja

Y pwwy oppehuBama excrnaH3uWje cloja TMONMUIUCIEP3HHUX CMEIIA YECTHLA IecKa TOKOM
ynnusalyje cinoja, U3BpIIeHHA Cy eKCIleprUMeHTalHa Mepemwa ca 19 pasnuuutux dpaxuuja
(punTpanMoHOr MecKa YHjH je CejaHu MPeYHUK y HHTepBany dm =0.359 1o 2.596 MM.
EKcriepuMeHTaqIHu pe3yaTaTd eKCHaH3Wje cjIoja KOpenucaHW cy Kopucrtehu HeKoIMKo
jemHayWHa AOCTYNHUX y JUTEpaTypd ca LWbhEM Ja Ce HCIOUTa TNpUMeHa jefHAuWHa 3a
npensubhame eKClaH3dje cjaoja MOMUAMCIEP3HUX CMella Iecka TOKOM (uyunusanyje.
Hexonnko kopenanyja OpUriHaNIHO W3BEEHUX 38 MOHO-CepHUHe YecTHle, Kao U 32 MOHO-
HecepuyHe YecTHlle, UICTIUTHBAHO je kopucTehu dsy kao penpe3eHTaTHBHU IPEYHUK.

Ha OCHOBy eKcllepUMEHTAIHUX Mepewa, NpelJioKeH je HOBM MoZIesl 3a mnpelBubame
eKCllaH3Wje cjI0ja MOJMUAMCIEP3HUX CMella Mecka (Iyunu3oBaHUX ca BomomM. Hoso
MpeIOKeHN MOJIeN Iaje cpemmwy adComyTHY Tpeliky ox 2,66% y mpenBubamy MOPO3HOCTH
CJ10ja, €, 3a IaTy BPeJHOCT MOBPIIMHCKe Op3uHe Bone, U.

Prediction of bed expansion of polydisperse quartz sand mixtures fluidized
with water
Mihal Duri$, Tatjana Kaluderovi¢ Radoici¢*, Zorana Arsenijevi¢, Radmila Gari¢-Grulovic,
and
Institute for Chemistry, Technology and Metallurgy, University of Belgrade,
NjegosSeva 12, Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia

In order to investigate minimum fluidization velocity and bed expansion of the polydisperse
sand mixtures, fluidization experiments were conducted using 19 different fractions of
quartz filtration sand with sieve diameters in the interval d, =0.359 to 2.596 mm. The
experimental results of bed expansion were correlated using a number of equations available
in the literature and their applicability to polydisperse mixtures was investigated. A number
of correlations developed for monosized spherical particles as well as for monosized non-
spherical particles were tested using dsv as representative diameter.

Based on the experimental measurements, a new model for the prediction of bed expansion
for water fluidized beds of sand particles was proposed. In predicting the bed porosity, ¢, for
a given superficial velocity, U, the new model showed a mean absolute deviation of 2.66%.
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Hidrodinamicko modelovanje vertikalnog suprotnostrujnog
toka gas-cvrste Cestice
Radmila V. Gari¢-Grulovi¢, Zorana Lj. Arsenijevi¢, Nevenka M. BoSkovi¢-Vragolovi¢*,
Mihal M. Duri$, Tatjana S. Kaluderovi¢-Radoici¢*
Institut za hemiju, tehnologiju i metalurgiju, Univerzitet u Beogradu, Beograd, Srbija
‘Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija

U ovom radu prikazan je i eksperimentalno potvrden jednodimenzioni model suprotno-
strujnog toka fluida i Cestica u zoni ubrzanja, merenjem pritiska duz transportne cevi. Model
bazira na jednac¢inama kontinuiteta, bilansima koli¢ine kretanja za fluid i cestice i
varijacionom modelu za predvidanje koeficijenta trenja fluid—cestice.

Eksperimenti su izvedeni sa sferi¢nim staklenim cesticama prec¢nika 1,94 mm, u vertikalnoj
transportnoj akrilnoj cevi pre¢nika 16 mm i duzine 2230 mm, pri konstantnom masenom
fluksu cestica. Kao transportni fluid koriséen je vazduh.

Eksperimentalni podaci za stati¢ki pritisak fluida duz transportne cevi u dobroj su saglasnosti
sa predvidenim vrednostima po modelu. Vrednosti za gradient pritiska, poroznost, brzinu
Cestica i relativnu brzinu izmedu fluida i ¢estica, duz transportne cevi izracunate su prema
formulisanom modelu. U ovim izrac¢unavanjima, koeficijent trenja cestice—zid transportne
cevi odreden je indirektno.

Izra¢unavanja takode pokazuju, da je duzina zone ubrzanja za iste Cestice (1,94 mm), kod
suprotnostrujnog toka fluida i Cestica oko dva puta veca od duzine zone ubrzanja kod
istostrujnih gas—Cestice sistema na gore. U ispitivanom sistemu, "brzina zaguS$ivanja" javlja
se na relativnoj brzini izmedu fluida i Cestica, koja je oko 73 % od brzine odnoSenja usamljene
Cestice.

Hydrodynamic modeling of vertical counter-current gas-solids flow
Radmila V. Gari¢-Grulovi¢, Zorana Lj. Arsenijevi¢, Nevenka M. Boskovi¢-Vragolovic*,
Mihal M. Duri$, Tatjana S. Kaluderovi¢-Radoici¢*

Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia

The one—dimensional model of accelerating turbulent downward counter—current gas—solids
flow of coarse particles was formulated and experimentally verified by measuring the
pressure distribution along the transport tube. The continuity and momentum equations
were used in the model formulation and variational model was used for the prediction of the
fluid—particle interphase drag coefficient.

Experiments were performed by transporting spherical glass particles 1.94 mm in diameter
with air, in a 16 mm i.d. acrylic tube, the length 2230 mm, at constant solids mass flux.
Experimental data for the static fluid pressure distribution along the transport tube agree
quite well with the model predictions. The values of the pressure gradient, porosity, particle
velocity and slip velocity along the tube were calculated according to the formulated model.
In these calculations, particle-wall friction coefficient was determined indirectly.
Calculations show that the acceleration length for the same particles (1.94 mm) in downward
counter—current gas—solids flow is about two times higher than the acceleration length in
upward co-current gas—solids flow. In the system investigated, “choking” occurs at slip
velocity which is about 73 % of the single particle terminal velocity.
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Hydrodynamic modeling of co-current gas/coarse particle flow in downer
Zorana Arsenijevi¢, Tatjana Kaluderovi¢ Radoic¢i¢*, Mihal Duris,
Radmila Gari¢-Grulovic,
Institute for Chemistry, Technology and Metallurgy, University of Belgrade, Belgrade, Serbia,
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia

The one-dimensional model of accelerating turbulent downward co-current gas-solids flow
of coarse particles (d,=1.94 mm) was formulated and experimentally verified by measuring
the pressure distribution along the transport tube. The continuity and momentum equations
were used in the model formulation and variational model was used for the prediction of the
fluid-particle interphase drag coefficient. The values of the pressure gradient, porosity,
particle velocity and slip velocity along the tube were calculated according to the formulated
model. The distance from the transport tube inlet where the slip velocity changes its sign
from positive to negative is the function of the gas superficial velocity. At positive slip
velocity both gravity and drag contribute to particle acceleration. At negative slip velocity
the drag force acts in upward direction resisting the particle acceleration. In downward co-
current gas-solid flow acceleration length is relatively long, about two times longer compared
to the upward co-current gas-solid flow.

XUIpoOTHHAMHUYKO MOJIeI0Bamkhe HCTOCTPYjHOT TOKA rac/KpynHe 4ecTHIle PH
CTpyjamy HaHHKE
3opana Apcenujesuh, Tatjana Kanyheposuh Pagonunh®, Muxan Hypuu,
Pagmwita l'apuh-I'pynosuh, |)I(en,1<0 I'pbaBunh’
HY Unctautuyin 3a xemujy, exHonoiujy u mewanypiujy, Ynueepsuiiein y beoipagy, beoipag,
*TexHomowko-metlanypuky paxyniieiti, Ynusep3uitei y beoipagy, beoipag

Pa3BujeH je jeTHOIMMEH3NOHU MOZEN 3a TypOYJIEHTHU MCTOCTPYjHHU TOK rac-KpyIHE YBPCTE
yectune (1.9 mm) y 30HM yOp3aBama M EKCIEPUMEHTANTHO je BepU(PHKOBAH MEpPEHEM
IUCTpUdyLMje MpUTHCKa Iy TpaHCopTHe 1eBd. KopuurheHe cy jeqHaurHe KOHTUHYUTETA U
KOJIMYMHE KpeTama y (opMynucamy Mojena, a BapHjallMOHM Mojen je kopuimheH 3a
npensubame MehydasHor koeduijeHTa Tpewma TEUHOCT-UecTHlle. BpemgHOCTH TpafujeHTa
MPUTHUCKA, TOPO3HOCTH, OpP3VHE YECTULIA U peslaTHBHe Op3uHe n3mely Quyupa v yectua gyx
LIEBY Cy padyyHaTe momohy npeanoxeHor Mofiena. Pactojame off yaasa y TPaHCIOPTHY 1ieB Ha
KOMe pesiaThBHA Op3uHa n3Mehy yectuia U ayra Memwa 3HaK U3 TO3UTUBHOT y HETaTUBHU je
(pyHKUMja moBpuIMHCKE Op3uHe raca. IIpM NMO3UTMBHMM BPEJHOCTMMA pelaTWBHE Op3UHE
usMmely ryrpa v uectuna yopsamy YecTHLa JONIPUHOCE U paBUTalMja U CUla Tpewa. [Ipu
HeraTUBHMM BpeNHOCTHMA penaTuBHe Op3uHe usmel)y ¢ayrna U 4ecTvla cuia Tpemwa aenyje
y CMepy HaBulle npyxajyhu ornop yOpsamwy uyecTula. Y HCTOCTPYjHOM TOKY rac-KpyIlHe
YyecTHlle IPY CTpyjarby HaHWKe 30Ha yOp3aBawa UecTHIla je peslaTUBHO IyTa, 0KO IBa IyTa Beha
Y OIHOCY Ha UCTOCTPYjHH TOK rac- KPyIHE YECTULIE NP CTPYyjary HaBHILE.
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Mehanohemijska sinteza i karakterizacija Ca- odnosno
Zn-glicerolata i primena kao katalizatora za sintezu biodizela
Ivana Luki¢, Zeljka Kesi¢, Miodrag Zduji¢*, Hui Liu**, Dejan Skala
Univerzitet u Beogradu, TehnoloSko-metalurski fakultet, Karnegijeva 4, 11000 Beograd, Srbija
*Institut tehnickih nauka Srpske akademije nauka i umetnosti, Knez Mihailova 35,
11000 Beograd, Srbija
**University of Geosciencs, School of Environmental Studies, Wuhan 430074, PR China

U ovom radu Ca-glicerolat (CaG) i Zn-glicerolat (ZnG) dobijeni su mehanohemijskim
tretmanom CaO, ZnO i glicerola tokom 2 casa. Nakon ovog vremena dodat je alkohol
(metanol ili etanol), a mlevenje nastavljeno jo§ 15 minuta. Karakterizacija sintetizovanih
glicerolata izvrSena je rendgenskom strukturnom analizom (XRD), termogravimetrijskom
analizom (TGA/DTA), infracrvenom spektroskopijom (FTIR) i analizom baznosti titracijom
pomoc¢u Hammetovih indikatora. Rezultati su pokazali da je moguce dobiti CaG i ZnG pod
odredenim uslovima mehanohemijske sinteze. Pripremljeni katalizatori testirani su u
metanolizi suncokretovog ulja na 60 °C pri molarnom odnosu metanola i ulja od 10:1 i sa 2
% katalizatora u odnosu na masu ulja.

Ovaj rad je uraden u okviru projekta 11145001 koji finansira Ministarstvo prosvete i nauke Republike Srbije
i u saradnji Inovacionog centra TMF sa Univerzitetom Geoloskih nauka iz Wuhana, R Kina.

Mechanochemical synthesis and characterization of Ca- and Zn-glycerolate

and their application as catalyst for biodiesel synthesis
Ivana Luki¢, Zeljka Kesi¢, Miodrag Zduji¢*, Hui Liu**, Dejan Skala

University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4,

11000 Belgrade, Serbia
*Institute of Technical Sciences of the Serbian Academy of Sciences and Arts,
Knez Mihailova 35, 11000 Belgrade, Serbia
**University of Geosciencs, School of Environmental Studies,Wuhan 430074, PR China

In this study Ca-glycerolate and Zn-glycerolate were synthesized by mechanochemical
treatment of ZnO or CaO with glycerol (2 hours). At the end of ball milling, alcohol (methanol
or ethanol) was added, and the milling was continued for another 15 minutes.
Characterisation of prepared glycerolate was performed by X-ray diffraction (XRD),
thermogravimetric analysis (TGA/DTA), infrared spectroscopy (FTIR), and Hammett
indicator method for base strength determination. The results showed that both Ca-
glycerolate (CaG) and Zn-glycerolate (ZnG) could be obtained by mechanocemical treatment
under certain conditions. Prepared glycerolates were tested in the methanolysis of sunflower
oil at 60 °C with the molar ratio of methanol to oil of 10:1 and with 2 wt% of catalyst based
on oil weight.

This study was financially supported as part of project 11145001 by Ministery of education and sciences of R
Serbia and in cooperation between Inovation Center of FTM and University of Geosciences in Wuhan, R
China.
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Liquid liquid equilibria of binary and pseudo binary systems of Aniline or
N,N-Dimethylaniline + Water Solutions:
Effects of Solid Poly (ethylene glycols) addition
Danijela Soldatovi¢*, Nikola Grozdani¢, Zoran Visak, Ivona Radovié¢, Mirjana Kijev€anin
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4,
11 000 Belgrade, Serbia
*Public Company Nuclear Facilities of Serbia, 12-14 Mike Petrovica Alasa,
Vinca, 11351 Belgrade, Serbia

Reliable phase equilibrium data are essential for development and design of chemical
processes. In this work, liquid-liquid equilibria for two binary and four pseudobinary
systems, containing polyethylene glycol 2050 (PEG2050), polyethylene glycol 35000
(PEG35000), aniline, N, N-dimethylaniline, and water, in the temperature range 298.15-
350.15 K and at ambient pressure of 0.1 MPa, were investigated. The temperature-
composition phase diagrams for those six systems were obtained, using visual method of
cloud point determination. Qur experimental results showed that the only useful co-solvent
is PEG2050 for aniline in water. On the other hand, the addition of PEG35000 even provoked
an anti-solvent effect.

Ispitivanje ravnoteze te¢no-tecno binarnih i pseudobinarnih sistema vodenih
rastvora Anilina i N,N-dimetilanilina i efekti dodavanja
¢vrstih polietilen glikola
Danijela Soldatovi¢*, Nikola Grozdani¢, Zoran Visak, Ivona Radovi¢, Mirjana Kijev¢anin
TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11 000 Beograd, Srbija
*Nuklearni objekti Srbije, 12-14 Mike Petrovica Alasa, Vinca, 11351 Beograd, Srbija

Pouzdani podaci fazne ravnoteze znacajni su za razvijanje i projektovanje hemijskih procesa.
U ovom radu, ispitivana je ravnoteza tecno-te¢no dva binarna i ¢etiri pseudobinarna sistema,
koji sadrze polietilen glikol 2050, polietilen glikol 35000, anilin, N,N-dimetilanilin i vodu, u
temperaturnom opsegu 298,15-350,15 K i na atmosferskom pritisku od 0,1 MPa. Dobijeni su
fazni dijagrami za ovih Sest sistema koriste¢i vizuelnu metodu odredjivanja. Rezultati
eksperimentalnih merenja pokazali su mogu¢nosti kori§¢enja samo polietilen glikola 2050
kao ko-rastvaraca za anilin u vodi.

The author gratefully acknowledges the financial support received from the Research Fund of the Ministry of

Education and Science (project No. 172063), Serbia and the Faculty of Technology and Metallurgy,
University of Belgrade.
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Apsorpcija ozona prac¢ena trenutnom hemijskom reakcijom
Milica R. Pekovi¢ Sevi¢, Radmila V. Gari¢-Grulovi¢*, Nevenka M. Boskovi¢-Vragolovic*,
Zoranka N. MaleSevi¢, Srdan M. Pejanovi¢**
Visoka tehnoloSka Skola strukovnih studija-Arandelovac, Arandelovac
*Institut za hemiju, tehnologiju i metalurgiju, Centar za katalizu i
hemijsko inZenjerstvo, Beograd
**Tehnolosko-metalurski fakultet, Beograd

U ovom radu ispitivana je apsorpcija ozona prac¢ena trenutnom hemijskom reakcijom u
tecnoj fazi u barbotaznoj koloni sa poroznom plo¢om kao raspodeljivacem gasa. Za
generisanje ozona kori$¢en je generator ozona, OzoneLab OL100/DS ozonizator, dok je za
pracenje promene boje rastvora koriséen racunarski program“Sigma Scan Pro 5. Cilj ovih
ispitivanja bio je odredivanje zapreminskog koeficijenta prenosa mase ozona za fizicku
apsorpciju, zapreminskog koeficijenta prenosa mase ozona za apsorpciju pra¢enu trenutnom
hemijskom reakcijom ozona i kalijum indigotrisulfonata i vrednosti faktora uveéanja. Za
odredivanje brzine apsorpcije pretpostavljeno je idealno mes$anje u te¢noj fazi. Na osnovu
dobijenih vrednosti zapreminskih koeficijenata prenosa mase odredena je vrednost faktora
uvecanja koja pokazuje koliko puta je apsorpcija pra¢ena trenutnom hemijskom reakcijom
brza od ciste fizicke apsorpcije. Rezultati su pokazali da je izraz koji definiSe faktor uvecanja
za velike vrednosti faktora uvecanja pogodan i za proracune malih vrednosti faktora
uvecanja.

IstraZivanja su uradena uz finansijsku pomoc¢ Ministarstva prosvete i nauke Republike Srbije
(projekat br.172022).

Absorption of ozone accompanied by instantaneous chemical reaction
Milica R. Pekovi¢ Sevi¢, Radmila V. Gari¢-Grulovié*, Nevenka M. Boskovié¢-Vragolovi¢**,
Zoranka N. Malesevi¢, Srdan M. Pejanovic**

High Vocational School of Tehnology — Arandelovac, Arandelovac
*Institute for Chemistry, Technology and Metallurgy, Department of Catalysis and
Chemical Engineering, Belgrade
**Faculty of Technology and Metallurgy, Belgrade

The absorption of ozone accompanied by instantaneous chemical reaction in the liquid
phase, in bubble column with porous plate as the distributor of gas, are presented in this
work. Ozone generator, OzoneLab OL100 / DS ozonizer was used for ozone generation, while
monitoring the color change of the solution was performed by using a computer program
"Sigma Scan Pro 5". The main objective was to determine the ozone volumetric mass transfer
coefficient for physical absorption, the ozone volumetric mass transfer coefficient for
absorption accompanied by instantaneous chemical reaction and the value of the
enhancement factor. To determine the absorption rate, ideal mixing in the liquid phase was
assumed. The value of the enhancement factor shows how many times the absorption
accompanied by instantaneous chemical reaction is faster than pure physical absorption was
experimentaly determined. The results showed that the formula that defines the
enhancement factor, for large values of enhancement factor is suitable for calculations of
small values of enhancement factors.

The research was conducted with the financial assistance of the Ministry of Education and Science of the
Republic of Serbia (Project br.172022).
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Kinetika termicke oksidacije nepreciS¢enih i preciS¢enih viSeslojnih
ugljeni¢nih nanocevi
Sanja Pani¢, Erne Kiss, Goran Boskovi¢
Univerzitet u Novom Sadu, Tehnoloski fakultet, Bul. cara Lazara 1, 21000 Novi Sad, Srbija

IzvrSena je kineticka analiza neizotermske oksidacije nepreciséenih i prec¢iS¢enih viSeslojnih
ugljeni¢nih nanocevi (UNC), a dobijeni kineticki parametri su korelisani sa njihovim
termic¢kim i teksturalnim osobinama. Za kineticku analizu koriS¢eni su eksperimentalni
podaci dobijeni primenom TG/DTG, u temperaturnom opsegu od 25-1000°C, pri brzini
zagrevanja od 10°C/min. Podaci su potom fitovani primenom nekoliko odabranih
matemati¢kih modela u cilju odabira kinetickog modela koji najbolje opisuje proces
dekompozicije UNC. Dobijene vrednosti energije aktivacije i predeksponencijalnog faktora
nepreciséenih uzoraka nanocevi potvrduju njihovu razli¢itu medusobnu termicku stabilnost
imehanizam dekompozicije, $to je i u saglasnosti sa njihovim teksturalnim karakteristikama.
Kineticki parametri ukazuju i na promenu oksidativne stabilnosti UNC nakon njihovog
preciséavanja, Sto je narocito naglaseno u sluc¢aju nanocevi poreklom iz katalizatora sa
aluminom kao nosacem. Kineticka analiza termicke oksidacije uzorka preciséenih UNC
poreklom iz katalizatora sa nosacem od silike zahteva primenu eksperimentalnih podataka
dobijenih termi¢kom analizom pri razli¢itim uslovima sagorevanja cevi, kao i primenu vise
razlicitth matematickih modela za njihovu obradu. Stoga je odabir odgovaraju¢ih
eksperimentalnih uslova, kao i matematickih metoda od izuzetnog znacaja za adekvatan opis
celokupnog mehanizma termicke degradacije ugljeni¢nih nanocevi.

Thermal oxidation kinetics of as-grown and purified multi-walled
carbon nanotubes

Sanja Pani¢, Erne Kiss, Goran Boskovi¢
University of Novi Sad, Faculty of Technology, Bul. cara Lazara 1, 21000 Novi Sad, Serbia

The aim of this work was to study the nonisothermal oxidation kinetics of as-grown and
purified carbon nanotubes (CNTs) and to correlate kinetic parameters to their thermal and
textural properties. The kinetic analysis was performed by using the TG/DTG experimental
data collected in the temperature range 25-1000°C, at a heating rate of 10°C/min. The data
were fitted by using selected model-fitting methods to find an appropriate kinetic model of
NCTs decomposition. The determined values of activation energy and pre-exponential factor
for the as-grown samples confirm different thermal stability among CNTs, while the different
mechanisms of their decomposition are in accordance with tubes specific textural properties.
The kinetic parameters confirmed CNTs oxidative stability evolution due to the applied
purification treatment, however, only for alumina-based CNTs. The kinetic study of the
purified sample of silica-based catalyst origin requires experimental data obtained by
thermal analysis performed at different conditions, and also the application of several kinds
of mathematical models for processing the results. Therefore, the selection of appropriate
experimental conditions, as well as mathematical methods is very important in order to get
an adequate description of the complete thermal degradation reaction mechanism of CNTs
and their kinetics.
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Experimental measurements of density for the ternary system ethylbutyrate
+ diethylsuccinate + isobutanol
Divna Baji¢, Emila Zivkovi¢, Jovan Jovanovi¢, Slobodan Serbanovi¢, Mirjana Kijevéanin
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4,
11120 Belgrade, Serbia

Systematic studies of density, as well as excess molar volumes, of multicomponent liquid
mixtures on different temperatures are significant since it allows better insight into the
liquid state theory and intermolecular interactions. This work is a continuation of our study
of the thermodynamic and transport properties of liquid mixtures containing different
important esters. Density data of the ternary system ethylbutyrate + diethylsuccinate +
isobutanol have been measured in the temperature range 288.15-323.15 K, with a
temperature step of 5 K, and at atmospheric pressure. The measurements were performed
on Anton Paar DMA 5000 digital vibrating tube densimeter. Excess molar volumes (VE) were
determined and fitted by the Nagata-Tamura polynomial.

Eksperimentalno odredivanje volumetrijskih svojstava ternernog sistema
etilbutirat + dietilsukcinat + izobutanol
Divna Baji¢, Emila Zivkovi¢, Jovan Jovanovi¢, Slobodan Serbanovi¢, Mirjana Kijevéanin
Tehnolosko-metalurski fakultet Univerziteta u Beogradu, Karnegijeva 4, 11120 Beograd

Sistematicna analiza gustine, kao i dopunske molarne zapremine, viSekomponentnih te¢nih
smeSa na razliitim temperaturama je veoma znacajna i omogucava nam bolji uvid u
medumolekulske interakcije prisutne u sme$ama. Ovaj rad je nastavak istrazivanja
termodinamickih i transportnih veli¢ina te¢nih smesa koje sadrze razli¢ite znacajne estre.
Eksperimentalno su odredene gustine ternernog sistema etilbutirat + dietilsukcinat +
izobutanol u temperaturnom intervalu 288.15-323.15 K, sa korakom od 5 K i na
atmosferskom pritisku. Eksperimentalna merenja su izvr§ena na digitalnom gustinomeru
Anton Paar 5000. Izra¢unate su dopunske molarne zapremine (VE) i njihova analiticka
zavisnost od sastava smeSe je obradena Nagata-tamura polinomom.

The authors gratefully acknowledge the financial support received from the Research Fund of Ministry of

Education, Science and Technological Development (project No 172063 ), Serbia and the Faculty of Technology
and Metallurgy, University of Belgrade.
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Density of biodiesels from sunflower oil at high pressures
Gorica R. Ivani$, Ali A. Abdussalam, Ahmed O. Suliman, Ivona R. Radovi¢ and
Mirjana Lj. Kijev¢anin
Faculty of Technology and metallurgy, University of Belgrade, Karnegijeva 4, 11120 Belgrade,
Serbia

In the past few decades, the use of biodiesel as a fuel has greatly increased in order to
overcome the shortage of fossil fuels and to reduce the environmental pollution. One of the
major advantages of biodiesel is the possibility of its use in most injection pump diesel
engines, pure or mixed with petroleum diesel, without significant corrections of an engine
design. The replacement of a diesel with a biodiesel still affects the process of injecting the
fuel in the engine and the speed of ignition so it is necessary to have knowledge of a lot of
biodiesel properties under various operating conditions. Some of the most important are the
density and in the isothermal compressibility and the isobaric thermal expansivity that can
be derived from it. Hence, the densities of the methyl and the ethyl esters of the fatty acids
from sunflower oil were measured at temperatures 288.15-413.15 K and at pressures 0.1-60
MPa. The Anton Paar DMA HP densimeter was used for the measurements and the densities
were calculated applying classical one-fluid calibration method. The obtained values were
fitted to the modified Tammann-Tait equation and the optimized parameters were used in
the isothermal compressibility and the isobaric thermal expansivity calculation.

The authors gratefully acknowledge the financial support received from the Research Fund of Ministry of
Education and Science (project No 172063 ), Serbia and the Faculty of Technology and Metallurgy, University
of Belgrade.

Gustine biodizela dobijenih iz suncokretovog ulja na viSim pritiscima
Gorica R. Ivani$, Ali A. Abdussalam, Ahmed O. Suliman, Ivona R. Radovi¢ i
Mirjana Lj. Kijev¢anin
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11120 Beograd, Srbija

U poslednjih nekoliko decenija upotreba biodizela kao goriva se znatno povecala u cilju
prevazilazenja nestasSice fosilnih goriva i smanjenja zagadivanja Zivotne sredine. Jedna od
glavnih prednosti biodizela jeste moguénost njegove upotrebe u vec¢ini dizel motora, ¢istog
ili u smesi sa dizelom gorivom, bez znacajnijih promena u dizajnu motora. Zamena dizela
biodizelom ipak uti¢e na proces ubrizgavanja goriva u motor i na brzinu paljenja pa je
neophodno poznavanje velikog broja osobina biodizela na razli¢itim uslovima. Neke od
najvaznijih su gustina, kao i izotermska kompresibilnost i izobarska termicka
ekspanzitivnost, koje se iz nje mogu izvesti. Stoga su merene gustine metil i etil estara masnih
kiselina iz suncokretovog ulja na temperaturama 288.15-413.15 K i pritiscima 0.1-60 MPa.
Za merenja je koriS¢en DMA HP gustinomer, proizvodaca Anton Paar i gustine su racunate
primenom klasi¢ne kalibracione metode sa jednim referentnim fluidom. Dobijene vrednosti
su modelovane modifikovanom Tammann-Tait-ovom jedna¢inom i optimizovani parametri
su posluzili za racunanje izotermske kompresibilnosti i izobarske termicke ekspanzitivnosti.
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Analiza organske supstance iz uglja u cilju procene njegovog stepena
karbonifikacije
Zoran M. Milicevi¢, Violeta J. Mili¢evi¢* i Tamara D. Premovi¢**
Ekonomski fakultet u PriStini, KolaSinska 156, 38220 Kosovska Mitrovica, Srbija
*Visoka poslovna Skola strukovnih studija, Kralja Petra I br.1, 18420 Blace, Srbija
**SSS 4 juli“, Despota Sefana 20, 21460 Vrbas, Srbija

Radovi veceg broja istrazivaca pokazali su da se organska supstanca ugljeva, pocev od lignita
do antracita, sastoji najve¢cim delom od nerastvornog dela (kerogena) koji je
makromolekulske prirode i od relativno male koli¢ine (manje od 10%) u organskim
rastvaracima rastvornog dela (bitumena).

Veliki doprinos u ispitivanju organske supstance uglja daju organsko-geohemijske analize
kojima se dolazi se do podataka o poreklu, nac¢inu postanka i hemijskoj strukturi uglja. Ova
istrazivanja su aktuelna za zemlje bogate ugljem, a posebno za Republiku Srbiju koja
raspolaZze velikim rezervama uglja.

U ovom radu je ispitivana organska supstanca uglja iz centralnog, juznog i isto¢nog dela
kosovskog basena. Analizirani su uzorci iz ugljenog sloja blize povlati, sredine i ugljenog sloja
blize podini. Akcenat ovog istrazivanja je dat na odredivanje ukupne (nekorigovane i
korigovane) organske supstance, odredivanje sadrzaja i sastava slobodnog bitumena,
odredivanje sadrzaja i sastava vezanog bitumena i odredivanje sadrZaja i elementarnog
sastava kerogena. Dobijeni rezultati mogu posluZiti za procenu porekla kao i stepena zrelosti
organske supstance u cilju odredivanja stepena karbonifikacije ispitivanog uglja.

Analysis of organic substances from coal in order to assess its level
carbonification
Zoran M. Mili¢evi¢, Violeta J. Milicevi¢*, Tamara Dj. Premovic¢**
Faculty of Economics in Pristina, Kolasinska 156, 38220 Kosovska Mitrovica, Serbia
*Business College of Vocational Studies, Kralja Petra I 1, 18420, Blace, Serbia
**SSS 4 juli“, Despota Sefana 20, 21460 Vrbas, Serbia

The works of a number of researchers have shown that the organic substance of coal, ranging
from lignite to anthracite, consisting mainly of insoluble part (kerogen), which is the
macromolecular nature and of relatively small amounts (less than 10%) of soluble (in organic
solvents) part (bitumen).

Great contribution in the study of organic substance of coal provides organic-geochemical
analysis that leads to information about the origin, genesis and chemical structure of
coal. These studies are substantial for countries rich in coal, and in particular for the
Republic of Serbia, which has large reserves of coal.

In this study, the organic substances of coal from the central, southern and eastern part of
Kosovo Basin were studied. We analyzed samples from the coal seam closer to the roof,
middle and the coal seam closer underlain. The emphasis of this research is given to the
determination of the total (unadjusted and adjusted) organic substance, determine the
content and composition of free bitumen, determining the content and composition in bound
and determination of the elemental composition of kerogen. The obtained results can be used
to estimate the origin and degree of maturity of organic matter in order to determine the
degree of carbonification of the tested coal.
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Nauka o materijalima / Material Science
MATP 1

Sinteza i karakterizacija filmova na bazi pektina i glicidil metakrilata
dobijenih u reakciji fotopolimerizacije
Sanja Seslija, Aleksandra Nesi¢*, Roberto Avolio**, Maria Errico**, Mario Malinconico**,
Melina Kalgasidis Krusi¢***, Ivanka Popovi¢***

Institut za hemiju tehnologiju i metalurgiju, Univerzitet u Beogradu, 11000 Beograd, Srbija
*Institut za Nuklearne nauke Vinca, Univerzitet u Beogradu, 11000, Beograd, Srbija
**Institut za hemiju i tehnologiju polimera, Pozzuoli, Italija
***TehnoloSko—metalurski fakultet, Univerzitet u Beogradu, 11000 Beograd, Srbija

U ovom radu visoko metil-esterifikovani pektin je hemijski modifikovan u reakciji
umrezavanja sa glicidilmetakrilatom (GMA) u cilju dobijanja “bio-based” filma. PredloZenom
modifikacijom uvedene su vinil grupa u strukturu polisaharida. Nakon fotoinicijacije
(365 nm) vinil grupe reaguju preko slobodnih radikala i proizvode umrezenu strukturu sa
povecanom hidrofobno$¢u i poboljsanim mehani¢kim svojstvima. U prvom koraku sinteze
glicidilmetakrilat je kalemljen na lanac pektina, dok se umreZavanje odigrava u drugom
koraku UV - indukovanom reakcijom polimerizacije GMA Koriste¢i benzofenon kao
fotoinicijator. U ovom radu ¢e biti predstavljena sinteza filma, utvrdjivanje interakcija
izmedu pektina i GMA pomoc¢u FTIR -ATR i NMR analize, kao i termijska analiza dobijenog
filma.

Synthesis and characterizaton of films based on pectin and glycidyl
methacrylate obtained in photopolymerization reaction
Sanja Seslija, Aleksandra Nesi¢*, Roberto Avolio**, Maria Errico**, Mario Malinconico**,
Melina Kalgasidis Kru8i¢***, Ivanka Popovi¢***

Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Belgrade, Serbia
*Vinca Institute for Nuclear Sciences, University of Belgrade, Belgrade, Serbia
**Institute on Polymer Chemistry and Technology, Pozzuoli (Na), Italy
***Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia

In this work high-methylated pectin was chemically modified in a cross-linking reaction
using glycidyl methacrylate (GMA) in order to obtain a bio-based film. The objective of this
modification is the introduction of vinylic groups in the polysaccharide structure. After the
photoinitiation (365 nm) vinylic groups will react through free radicals producing cross-
linked structure with increased hydrophobicity and improved film-forming and mechanical
properties. Namely, in the first step glycidyl methacrylate was grafted to the pectin
backbone, whereas the system was additionally cross-linked in the second step by UV-
induced polymerization reaction of GMA with benzophenone as a photoinitiator. In this
work, we will present the synthesis, elucidation of interactions between pectin and GMA by
FTIR-ATR and NMR analysis, as well as thermal behavior of gained film.

Acknowledgement: This work was supported by Executive program for scientific and technological between
the Italian Republic and the Republic of Serbia for the years 2013-2015. Project title and code: Innovative
pectin-based films for food packaging: preparation and characterization, 680-00-566/2013-09/4.
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Novel protective materials for Cultural Heritage monuments
Ana M. Vidakovic, Ognjen Lj. Rudic, Snezana B. Vucetic, Sini$a L. Markov,
Jonjaua G. Ranogajec
Faculty of Technology, University of Novi Sad, Bul. cara Lazara 1, Novi Sad, Serbia

Porous mineral building materials are susceptible to a variety of degradation processes as the
result of the entry and/or presence of water and environmental pollution. The pollution
products are usually deposited on the materials surface and could penetrate further into the
bulk. Degradation of building materials in the field of Cultural Heritage due to presence of
biological contaminants on the surfaces, represents a serious problem. Newly developed
protective materials - two types of consolidant formulations (for carbonate and silicate based
substrates) and the protective coating (based on double layered hydroxides associated with
TiO;) were applied on porous mineral model substrates (brick and render), in order to assess
surface properties and antifungal activity. The surface properties of the treated brick and
render model substrates were assessed through the measurements of the contact angle values
and contactless diffusion reflection FTIR analysis (DRIFT mode) after different
consolidation periods (1, 2 4 and 7 months). Due to the lack of the standardized method for
antifungal activity assessment of the photocatalytic coatings on the porous model substrates,
a modification of the ISO/DIS 13125 standard was evaluated and implemented. The obtained
results shows better antifungal activity for the samples treated with the developed protective
coating and consolidants (as a protective system) in comparison to the samples treated only
with the developed consolidants.

Acknowledgements: Authors gratefully acknowledged financial support from the European Union Seventh
Framework Programme (FP7/2007-2013) under the grant agreement N°282992.

Novi materijali u zastiti spomenika kulturne bastine
Ana M. Vidakovic, Ognjen Lj. Rudic , Snezana B. Vucetic, SiniSa L. Markov,
Jonjaua G. Ranogajec
Tehnoloski fakultet, Univerzitet u Novom Sadu, Bulevaer cara Lazara 1, Novi Sad, Serbia

Porozni gradevinski materijali su podloZzni raznim degradacionim procesima usled dejstva
vode iz okolne atmosfere. Polutanti se naj¢eS¢e deponuju na povr$ini materijala odakle mogu
da prodiru dalje u unutras$njost. Degradacija gradevinskih materijala u oblasti kulturne
bastine usled prisustva mikroorganizama na povrSini predstavlja ozbiljan problem.
Novodizajnirani zaStitni materijali — dva tipa konsolidanata (za karbonatne i silikatne
substrate) i zaStitna prevlaka (na bazi dvostrukih slojevitih hidroksida sa TiO;) su aplicirani
na porozne mineralne model substrate (cigla i render) sa ciljem valorizacije povrSinskih
karakteristika i antifungalne aktivnosti. PovrSinske karakteristike tretiranih materijala su
analizirane na osnovu merenja ugla kvasenja i FTIR bezkontaktne metode difuzione
refleksije nakon odredenog perioda konsolidacije (1, 2, 4 i 7 meseci). Antifungalna aktivnost
je ocenjena na osnovu modifikovanog ISO/DIS 13125 standarda. Dobijeni rezultati ukazuju
na bolju antifungalnu aktivnost uzoraka tretiranih sa novorazvijenim zastitnom prevlakom i
konsolidantima (kao zastitnim sistemom) u osnosu na uzorke koji su tretirani samo sa
novodizajniranim konsolidantima.

Zahvalnica: Za finansijsku podrsku od Evropske komisije (European Union Seventh Framework programme
FP7/2007-2013, broj ugovora 282992, projekat HEROMAT.
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MAT P 3

Mezoporozni silika i titanijum-dioksid kao potencijalni nosaci za
kontrolisano dostavljanje gentamicina
Darjana Z. Iveti¢, Tatjana R. Dordevi¢, Jelena B. Vukmirovi¢, Vladimir V. Srdi¢,
Mirjana G. Antov
Tehnoloski fakultet, Univerzitet u Novom Sadu, Bul. Cara Lazara 1, Novi Sad

Jedan od nacina za prevazilazenje problema koji se javljaju pri konvencionalnoj upotrebi
lekova je razvoj funkcionalnih biokompatibilnih nosaca za ove supstance. Smatra se da su,
izmedu ostalih, mezoporozni materijali obecavajuce reSenje za nosace jer mogu posluziti za
kontrolisano dostavljanje Sirokog spektra lekova. Ovo se posebno odnosi na mezoporoznu
siliku i titan-dioksid s obzirom na njihove hemijske osobine i termicku stabilnost, kao i na
veliku biokompatibilnost i malu toksi¢nost.

U radu su ispitani mezoporozni silika i TiO; u cilju sagledavanja njihovog potencijala kao
nanonosaca za kontrolisano dostavljanje gentamicina. Pra¢ene su adsorpcija i desorpcija
gentamicina na razli¢itim vrednostima pH, kao i kinetika desoprcije. Takode je ispitan uticaj
modifikacije povrsine silika Cestica silanizacijom na adsorpciju i desorpciju leka. Rezultati su
pokazali da su nemodifikovani silika i TiO; adsorbovali 80 mg, odnosno 65 mg gentamicina
po gramu materijala na pH 7,5, odnosno pH 5. Na pH 5 se sa silike tokom 6 Casova
desorbovalo priblizno 50% gentamicina, pri ¢emu su tri ¢etvrtine ove koli¢ine otpustene sa
materijala tokom prva dva sata.

Autori su zahvalni Ministarstvu obrazovanja, nauke i tehnoloskog razvoja Republike Srbije za finansijku
podrsku (projekat: 111 45021).

Mesoporous silica and titanium dioxide as potential carriers for controlled
gentamicin delivery
Darjana Z. Iveti¢, Tatjana R. Dordevi¢, Jelena B. Vukmirovi¢,Vladimir V. Srdi¢,
Mirjana G. Antov
Faculty of Technology, University of Novi Sad, Bul. Cara Lazara 1, Novi Sad

One of the ways to overcome problems arising from conventional drug administration and
usage is to develop functional biocompatible drug carriers. Among them mesoporous
materials appeared as promising candidates which can deliver a variety of drug molecules in
a controllable manner. In particular, mesoporous silica and TiO; nanoparticles are readily
investigated as delivery systems because they possess favorable chemical properties and
thermal stability, high biocompatibility and low toxicity.

With the aim to perceive the potential of nanoparticles to act as gentamicin carrier for
controlled drug delivery, mesoporous silica and TiO, were tested. Adsorption and desorption
of gentamicin into materials at different pH values were investigated as well as kinetic of
desorption. The influence of surface modification of silica nanoparticles by silanization on
drug adsorption and desorption was also studied. Results showed that unmodified silica and
TiO, adsorbed 80 mg and 65 mg gentamicin per gram material at pH 7.5 and pH 5,
respectively. Approximately 50% gentamicin was desorbed from silica at pH 5 during 6 hours
with three quarters of desorbed drug released during the first two hours.

Acknowledgement: Financial support from Ministry of Education, Science and Technological Development,
Republic of Serbia (Grant No. I1I 45021) is gratefully acknowledged.
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Neorganska hemija / Inorganic Chemistry
NHP1

Sinteza i spektroskopska karakterizacija oktaedarskih kobalt(I1I) kompleksa
sa (+)-1,3-pentandiamin-N,N,N’,N’-tetraacetato ligandom
Ivana M. Stanojevi¢, Nenad S. Draskovi¢*, Milo$ I. Buran
Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, R. Domanoviéa 12, 34000 Kragujevac,
E-mail: istanojevic@kg.ac.rs
*Poljoprivredni fakultet, Univerzitet u PriStini, 38219 LeSak

U reakciji izmedu (%)-1,3-pentandiamin-N,N,N’,N’-tetrasir¢etne kiseline (1,3-Hspndta) i
CoCl;6H,0 u 1:1 molskom odnosu i pH vrednosti 6,0 — 7,0 izolovana su tri oktaedarska
,3-pndta-Co(I1I) kompleksa koji sadrze razli¢ite kontra-katjone, Li[Co(1,3-pndta)]-2H;0,
K[Co(1,3-pndta)]-H,O i Ca[Co(1,3-pndta)],-5H,0. Za karakterizaciju ovih kompleksa
upotrebljena je elementarna mikroanaliza, infra-crvena, elektronska apsorpciona i NMR
'H i '3C) spektroskopija. Hemijski sastav ovih kompleksa je potvrden metodom difrakcije
X-zraka sa kristala od strane Hemijskog fakulteta, ,Adam Mickijevi¢" Univerziteta iz
Poznanja, Poljska. Dobijeni spektroskopski podaci ispitivanih 1,3-pndta-Co(III) kompleksa
su poredeni sa odgovaraju¢im podacima za K[Co(1,3-pdta)]-2H,O kompleks poznate
kristalne strukture.!-

Synthesis and spectroscopic characterization of octahedral cobalt(III)
complexes with (£)-1,3-pentanediamine-N,N,N’,N’-tetraacetate ligand
Ivana M. Stanojevi¢, Nenad S. Draskovi¢*, Milos I. Duran
Faculty of Science, University of Kragujevac, R. Domanovica 12, 34000 Kragujevac
*Faculty of Agriculture, University of Pristina, 38219 Lesak

In the reaction between (x)-1,3-pentanediamine-N,N,N’,N’-tetraacetic acid (1,3-Hspndta)
and CoClz6H;0 in 1:1 molar ratio and pH range 6.0 — 7.0 three octahedral 1,3-pndta-Co(I1I)
complexes having different counter cation, Li[Co(1,3-pndta)]-2H,0, K[Co(1,3-pndta)]-H,0
and Ca[Co(1,3-pndta)],-5H,0, were obtained and characterized by applying elemental
analysis, infrared, electronic absorption and NMR ('H and *3C) spectroscopy. The chemical
constitution of these complexes has been confirmed by X-ray diffraction carried out at the
Faculty of Chemistry, Adam Mickiewicz University, Poznan, Poland. The spectroscopic data
of 1,3-pndta-Co(III) complexes were compared with those for the analogous K[Co(1,3-
pdta)]-2H,0 complex of known crystal structure.!

Acknowledgements: This work was funded in part by the Ministry of Education, Science and Technological
Development of the Republic of Serbia (Project No. 172036).
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Cytotoxic in vitro activity of the complex compound
[Cos(pma)(tpmc),](Cl04)s-6H-0
Sladana B. Tanaskovi¢, Mirjana D. Antonijevi¢-Nikoli¢*, Jelena Anti¢-Stankovic¢
Faculty of Pharmacy, University of Belgrade, Vojvode Stepe 450, 11000 Belgrade,
*Higher Technological School of Professional Studies, 15000 Sabac

In order to investigate the biological activity, we tested on the cytotoxic activity of the
complex compound [Cos(pma)(tpmc),](Cl04)4-6H;0. The cytotoxicity was determined by
MTS test on estrogen-receptor-positive breast cancer (MCF-7) cells, human malignant
melanoma (Fem-x), human cervix adenocarcinoma (HeLa), myelogenous leukemia (K562),
acute monocytic leukaemia cell line (THP1), and human Caucasian Burkitt's lymphoma
(Ramos) cells.

A test complex compound showed significant cytotoxic activity on all tested cell lines.
Testing of the cell cycle of the tested lines, in the presence of complex compound
[Cos(pma)(tpmc),](Cl04)4-6H,0, indicates that the possible mechanism of action of this
compound induction of programmed cell death (apoptosis).

Antiproliferativna in vitro aktivnost kompleksa [Cos(pma)(tpmc);](Cl04)s-6H,0
Sladana B. Tanaskovi¢, Mirjana D. Antonijevi¢-Nikoli¢*, Jelena Anti¢-Stankovi¢
Farmaceutski fakultet, Univerzitet u Beogradu Vojvode Stepe 450, 11000 Beograd
*Visoka tehnoloska $kola strukovnih studija, 15000 Sabac

U cilju ispitivanja bioloske aktivnosti, testirana je citotoksi¢na aktivnost kompleksa
[Cos(pma)(tpmc),](Cl04)4-6H,0. Citotoksicnost je odredena MTS testom na estrogen-
receptor-pozitivnim celijama karcinoma dojke (MCF-7), humanim c¢elijama malignog
melanoma (Fem-x), kao i na ¢elijama humanog cervikalnog adenokarcinoma (HeLa),
mijeloidne leukemije (K562), akutne monocitne leukemije (THP1) i Burkittov-og limfoma
(Ramos). Testirano jedinjenje pokazalo je znacajnu citotoksicku aktivnost na svim testiranim
¢elijskim linijama.

Ispitivanje celijskog ciklusa testiranih linija, u prisutvu [Cos(pma)(tpmc),](ClO4)s-6H-0,
ukazuje da je mogu¢i mehanizam delovanja ovog jedinjenja indukcija programirane celijske
smrti (apoptoze).
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Kinetika i mehanizam supstitucionih reakcija bimetalskog kompleksa
platine(II) i paladijuma(II) sa bioloski vaznim ligandima
Snezana M. Jovanovi¢, Biljana V. Petrovi¢, Zivadin D. Bugartic¢
Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, R. Domanovica 12, Kragujevac

Bimetalski kompleksi platine(II) i paladijuma(II) predstavljaju novu generaciju potencijalnih
antitumorskih lekova.! S obzirom da su neki tumori otporni na dejstvo cisplatine istrazivanja
idu u smeru sinteze novih kompleksa ¢ije strukturne karakteristike omogucavaju alternativni
mehanizam antitumorskog dejstva, koji se razlikuje od mehanizma dejstva cisplatine i njenih
analoga.?

Supstitucione reakcije novog bimetalskog dinuklearnog kompleksa platine(II) i paladi-
juma(II), [{cis-PtCl(bipy).Hu-(H,N(CH;)sNH2)}cis-PdCl(bipy),}]CI(Cl04), sa bioloski znaca-
jnim nukleofilima: tioureom, L-metioninom, L-histidinom i guanozin-5"-monofosfatom, su
ispitivane na pH = 5,0 (0.01M NaClO4i 40 mM NaCl) pri temperaturi od 37 °C. Sve reakcije
su izucavane kao reakcije pseudo-prvog reda, a koris¢ene su stopp-flow i Uv-Vis spektro-
fotometrijske metode. Red reaktivnosti ispitivanih liganada je Tu >L-Met > L-His > 5'-GMP.

Kinetics and mechanism of the substitution reactions of bimetallic complexes
of platinum(II) and palladium(II) with biologically imporant ligands
Snezana M. Jovanovi¢, Biljana V. Petrovi¢, Zivadin D. Bugar¢i¢
Faculty of Science, University of Kragujevac, R. Domanovica 12, Kragujevac

Bimetallic complexes of platinum(II) and palladium(II) represent a novel generation of
potential antitumor drugs.! Considering the fact that some tumors are resistant to the effects
of cisplatin, the investigations are going to the direction such as synthesis of novel complexes
which structural characteristics provide an alternative mechanism of antitumor action that
is different from mechanism of action of cisplatin and its analogues.?

The substitution reactions of new bimetallic dinuclear complex of platinum(II) and
palladium(11), [{cis-PtCl(bipy).Hu-(H,N(CH,)¢NH,)}Hcis-PdCl(bipy).}]CI(Cl0,), were investi-
gated with biologically relevant nucleophiles: thiourea, L-methionine, L-histidine and guano-
sine-5'-monophosphate at pH = 5.0 (0.01M NaClO,and 40 mM NaCl) at 37 °C. All reactions
were followed as pseudo-first order by stopped-flow and Uv-Vis spectrofotometry methods.
The observed order of reactivity of the investigated ligands is Tu > L-Met > L-His > 5’'-GMP.

1. HugqF, Daghriri H, Yu J, Tayyem H, Beale P, Zhang M, Eur. J. Med. Chem., 39, (2004) 947-958.
2. Kelland LR, Drugs, 59 (2000) 1-8.

Prijavljeni rad proistiCe iz istrazavanja na projektu broj 172011, koji finansira Ministarstvo prosvete, nauke
i tehnoloSkog razvoja Republike Srbije.
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Sinteza i karakterizacija derivata piridazina i njegovih kompleksa
sa Co™ Nil, Cu'i Zn"
Berta Barta Holl6, Jézsef Magyari, Marko V. Rodi¢, Vukadin M. Leovac,
Katalin Mészaros Szécsényi
Prirodno-matematicki fakultet, Univerzitet u Novom Sadu

U ovom saopStenju opisana je sinteza, fizicka i hemijska karakterizacija liganda bis(3-
hloropiridazin-6-hidrazon)-2,6-diacetilpiridina (Hp,DAP), derivata Hidralazina, poznatog
leka a za lecenje hipertenzije, kao i njegovih kompleksa formule: [Co,(u-Hp.DAP-2H),(u-
0,)]-4H,0 (1), [Ni(Hp,DAP-2H)] (2), [Cu(Hp,DAP-2H)]-H,0 (3) i [Zn(Hp.DAP-Z2H)]-H,0
(4). U reakciji Hp,DAP sa Co, ligand se koordinuje u dvostruko deprotonovanom obliku. Pri
tome dolazi do oksidacije kobalta i formiranja dimernog kompleksa sa peroksidnim mostom
izmedu dva centralna atoma. Sastav i struktura ostalih koordinacionih jedinjenja je odredena
na osnovu spektroskopskih, konduktometrijskih i termickih podataka. Utvrdeno je da se
ligand koordinuje takode u dvostruko deprotonovanom obliku, ali su ostali kompleksi
monomerne strukture bez koliganda. Egzotermni efekat koji prati termi¢ku dekompoziciju
kompleksa cinka je znatno ve¢i od odgovarajuceg efekta koji se javlja kod dekompozicije
ostalih kompleksa. Ova pojava zajedno sa visoko konjugvanom krutom strukturom liganda
ukazuje na kvadratno-planarni raspored atoma ligatora oko centralnog atoma ne samo u
jedinjenjima 2 i 3, ve¢ i u kompleksu cinka (4).

Rad je finansirao Ministarstvo prosvete, nauke i tehnoloSkog razvoja Republike Srbije (broj projekta
ON172014).

Synthesis and characterisation of pyridazine derivative and its complexes
with Co"™, Ni'"', Cu" and zZn"
Berta Barta Holl6, Jézsef Magyari, Marko V. Rodi¢, Vukadin M. Leovac,
Katalin Mészaros Szécsényi
Faculty of Sciences, University of Novi Sad

In this paper the synthesis, physical and chemical characterisation of bis(3-
chloropyridazine-6-hydrazone)-2,6-diacetylpyridine (Hp,DAP) ligand, a derivative of the
well known drug Hydralazine, used in antihypertensive therapy, and its complexes of
formulae [Co,(u-Hp,DAP-2H),(u-02)]-4H,0 (1), [Ni(Hp;DAP-ZH)] (2), [Cu(Hp,DAP-
2H)]-H,0 (3) and [Zn(Hp,DAP-2H)]-H,0 (4) are presented. In reaction of Hp,DAP and Co"
ligand coordinates in its double-deprotonated form. At the same time Co'! is oxidized to Co™
and a dimeric complex is formed with a peroxide bridge between the cobalt centres. The
composition and the structure of the complexes 2—-4 were determined on the basis of
spectroscopic, conductometric and thermal data. The data refer also to the coordination of
the ligand in these compounds in its deprotonated form, but their structure is monomeric
without co-ligands. The exothermic effect accompanying the decomposition of zinc complex
is significantly higher than the corresponding effect in the other complexes. This fact
together with the rigid, highly conjugated aromatic structure of the ligand suggests a square-
planar geometry around the central atom not only in the compounds 2 and 3 but also in the
complex with zinc (4).

This work was supported by the Ministry of Education, Science and Technological Development of the Republic
of Serbia (Project No. ON172014)
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Ispitivanje stabilnosti u rastvoru i bioloska aktivnost kompleksa zlata(III) sa
aromati¢nim heterocikli¢énim jedinjenjima koja sadrze azot
Nada D. Savi¢, Dusan Milivojevi¢*, Jasmina Nikodinovi¢-Runi¢*, Biljana b. GliSi¢,
Milos$ I. buran
Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, R. Domanovica 12,
34000 Kragujevac, Srbija, nadasavic05@ gmail.com
*Institut za Molekularnu genetiku i geneticko inZenjerstvo, Univerzitet u Beogradu, Vojvode
Stepe 444a, 11000 Beograd, Srbija

U ovom radu, primenom UV-Vis spektrofotometrije ispitivana je stabilnost u rastvoru
mononuklearnih kompleksa zlata(IIT) sa nekim diazaaromati¢nim jedinjenjima, kao $to su
piridazin, pirimidin, pirazin, hinoksalin i fenazin, koji su sintetisani po postupku koji je ranije
opisan u literaturi [1,2]. Nadeno je da koordinacija ovih liganda stabilizuje +3 oksidaciono
stanje zlata, i sprecava njegovu redukciju do Au(I) i Au(0). Imajuci u vidu znacajnu stabilnost
dobijenih kompleksa zlata(III) u rastvoru, ispitivana su njihova antibakterijska svojstva na
panelu Gram-pozitivnih i Gram-negativnih mikroorganizama i odredena je njihova in vitro
citotoksi¢nost na humanim fibroblastima.

Solution study and biological activity of gold(III) complexes with aromatic
nitrogen-containing heterocycles
Nada D. Savi¢, Du$an Milivojevic¢*, Jasmina Nikodinovi¢-Runi¢*, Biljana D. Glisi¢,
Milos 1. buran
Department of Chemistry, Faculty of Science, University of Kragujevac, R. Domanovica 12,
34000 Kragujevac, Serbia, nadasavicO5@gmail.com
*Institute for Molecular Genetics and Genetic Engineering, University of Belgrade, Vojvode Stepe
444a, 11000 Belgrade, Serbia

In the present study, UV-Vis spectrophotometry has been applied to investigate the stability
of mononuclear gold(I1I) complexes with some diazaaromatic ligands, namely pyridazine,
pyrimidine, pyrazine, quinoxaline and phenazine, which were synthesized according to the
procedure published in the literature [1,2]. It was found that coordination of these ligands
stabilizes +3 oxidation state of gold and prevents its reduction to Au(I) and Au(0).
Considering sufficient stability of obtained gold(I11) complexes with N-heterocycles, their
antibacterial effect has been studied against the range of Gram-positive and Gram-negative
microorganisms and their in vitro cytotoxicity against human fibroblasts has been
determined.

Acknowledgements: This work was funded in part by the Ministry of Education, Science and Technological
Development of the Republic of Serbia (Project No. 172036).

1. B. Warzajtis, B. D. Glisi¢, N. S. Radulovi¢, U. Rychlewska, M. 1. Djuran, Polyhedron 79 (2014) 221.
2. B.D. Glisi¢, B. Warzajtis, N. S. Radulovi¢, U. Rychlewska, M. 1. Djuran, Polyhedron 87 (2015) 208.
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Zlato(III) kompleks sa O,0’-di-n-butil-(S,S)-etilendiamin-N,N’-di-2-
(4-metil)pentanoatom — R,edda-tipom liganda: sinteza i karakterizacija
Nebojsa Panteli¢, Aleksandar Kosti¢, Tibor J. Sabo*

Poljoprivredni fakultet, Univerzitet u Beogradu, Nemanjina 6, 11080 Beograd-Zemun, Srbija,
*Hemijski fakultet, Univerzitet u Beogradu, p.pr.158, 11000 Beograd, Srbija

Kompleksi zlata(I1I) sa R,edda-tip ligandima su ve¢ pokazali znacajnu in vitro anti-tumorsku
aktivnost [1,2].

Novi zlato(111) kompleks [AuCl,{(S,S)-(n-Bu),eddl}| PFg, ((S,S)-(n-Bu),eddl = O,0’-di-n-butil-
(S,S)-etilendiamin-N,N’-di-2-(4-metil)pentanoat), sintetisan je i okarakterisan elemental-
nom analizom, IC, "H i 3C NMR spektroskopijom i masenom spektrometrijom.

Rezultati elementalne analize odgovaraju prikazanoj formuli. IC spektar pokazuje specifi¢ne
apsorpcione trake: v(C=0) na 1736 cm™?, v(C-0) na 1246 cm™'i v(CHs) na 2963 cm™. U
'H NMR spektru etilenski protoni iz etilendiaminskog dela molekula nalaze se na 3,55 ppm,
$to ukazuje na koordinaciju azotovih atoma.

U 3C NMR spektru karbonilni ugljenikovi atomi nalaze se na o¢ekivanoj vrednosti hemijskog
pomeranja za ovu klasu jedinjenja kod kojih kiseonik ne ucestvuje u koordinaciji (170,3

ppm).

Gold(III) complex with O,0’-di-n-butyl-(S,S)-ethylenediamine-N,N’-di-2-
(4-methyl)pentanoate — R;edda-type ligand: synthesis and characterization
Nebojsa Panteli¢, Aleksandar Kosti¢, Tibor J. Sabo*

Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080, Belgrade-Zemun, Serbia,
*Faculty of Chemistry, University of Belgrade, P.O. Box 158, 11001 Belgrade, Serbia

Gold(I1) complexes with Roedda-type ligands have already shown significant in vitro antitumor
activity [1,2].

A novel gold(I1T) complex, [AuClx{(S,S)-(n-Bu),eddl}]PFs, ((S,S)-(n-Bu).eddl = O,0’-di-n-bu-
tyl-(S,S)-ethylenediamine-N,N’-di-2-(4-methyl)pentanoate), = was  synthesized  and
characterized by elemental analysis, IR, 'H i 3C NMR spectroscopy and mass spectrometry.
Results of elemental analysis are in agreement with the proposed formula. IR spectrum
shows specific absorption bands: v(C=0) at 1736 cm™?, v(C-0) at 1246 cm! and v(CH3) at
2963 cm™. In 'H NMR spectrum ethylene protons from ethylenediamine moiety are found
at 3.55 ppm, indicating nitrogen coordination.

In ®C NMR spectrum, carbonyl carbon atoms show resonances at expected chemical shifts
for this class of compounds where oxygen is not participating in coordination (170.3 ppm).

1. N. Panteli¢, B.B. Zmejkovski, J. Trifunovi¢-Macedoljan, A. Savi¢, D. Stankovi¢, A. Damjanovi¢, Z.
Jurani¢, G.N. Kaluderovi¢, T.J. Sabo, J. Inorg. Biochem. 128 (2013) 146-153.

2. N. Panteli¢, T. Stanojkovi¢, B.B. Zmejkovski, T.J. Sabo, G.N. Kaluderovi¢, Eur. J. Med. Chem. 90
(2015) 766—-774.
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Sinteza i karakterizacija prvih kompleksa Cr(III) sa tiosemikarbazonom
piridoksala
Ljiljana S. Vojinovi¢-Jesi¢, Marko V. Rodi¢, Mirjana M. Radanovi¢, Vukadin M. Leovac,
Sonja A. Ivkovi¢*
Prirodno-matematicki fakultet, Trg D. Obradovicéa 3, 21000 Novi Sad, Srbija
*Fakultet zastite Zivotne sredine, Univerzitet EDUCONS, V. Putnika 87,
21208 Sremska Kamenica, Srbija

Sa tiosemikarbazonom piridoksala (PLTSC) sintetisan je i okarakterisan veliki broj
kompleksa sa ve¢inom 3d metala. S obzirom na to da do sada nisu poznati kompleksi Cr(I1T)
sa ovim ligandom, a uzimajuci u obzir biolosku vaZnost kako PLTSC, tako i Cr(III), od
interesa je ispitati moguénost sinteze njihovih kompleksa, te spektralne i strukturne
karakteristike dobijenih jedinjenja.

U ovom radu opisane su sinteze prvih kompleksa Cr(I1I) sa PLTSC, koordinacionih formula
[Cr(PLTSC)2](NO3); (1) i [Cr(PLTSC)(NCS);]-2H,0 (2). Kompleksi su dobijeni reakcijom
EtOH rastvora Cr(NOs);9H,0, odnosno Ks3[Cr(NCS)s]-4H,O0 i PLTSC-3H;0, u vidu
tamnocrvenih $tapicastih monokristala i okarakterisani elementalnom analizom, IR
spektrima i konduktometrijskim merenjima, kao i rendgenskom strukturnom analizom.
Naden je uobicajen, tridentatni ONS nacin koordinacije liganda, preko atoma kiseonika
deprotonovane fenolne OH—grupe, atoma azota imino-grupe i atoma sumpora. Deformisano
oktaedarsko okruzenje Cr(I1I) u kompleksu 1 realizovano je tridentatnom koordinacijom dva
meridijalno rasporedena zwitter-jona PLTSC, dok je u kompleksu 2 Cr(III) u oktaedarskom
okruzenju zwitter-jona helatnog liganda i jednog NCS™ jona u ekvatorijalnoj ravni i dva NCS~
jona u aksijalnim polozajima.

Synthesis and characterization of the first Cr(III) complexes with pyridoxal
thiosemicarbazone
Ljiljana S. Vojinovi¢-JeSi¢, Marko V. Rodi¢, Mirjana M. Radanovi¢, Vukadin M. Leovac,
Sonja A. Ivkovi¢*
Faculty of Sciences, Trg D. Obradovic¢a 3, 21000 Novi Sad, Serbia
*Faculty of Environmental Protecticon, University EDUCONS, V. Putnika 87,
21208 Sremska Kamenica, Serbia

Here we present the synthesis and characterization of the first Cr(I1I) complexes with
pyridoxal thiosemicarbazone PLTSC, of the formulas [Cr(PLTSC),](NO;); (1) and
[Cr(PLTSC)(NCS);3]-2H,0 (2). Red rodl-like single crystals of the complexes were obtained in
the reaction of EtOH solutions of Cr(NO3);-9H,0/K;[Cr(NCS)¢]-4H,0 and PLTSC-3H,0.
Complexes were characterized by elemental analysis, IR spectroscopy, conductometry and
X—ray analysis. In both complexes ligand is coordinated in the usual tridentate ONS manner,
through the phenolic oxygen, imine nitrogen and sulphur atom. In complex 1 a distorted
octahedral environment of Cr(III) is achieved by the coordination of two meridional zwitter-
ions of the ligand, while in complex 2 Cr(III) is in octahedral surroundings of the zwitter-ion
of PLTSC and one NSC™ ion in the basal plane and the other two NCS™ ions in the axial
positions. The research was supported by the Ministry of Education and Science of the
Republic of Serbia (Grant no. 172014).
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Hemija zivotne sredine / Environmental Chemistry

HZSP 1

Raspodela odabranih lekova i pesticida u sistemu voda-sediment
Ivana V. Mati¢, Ljiljana M. Toli¢, Svetlana D. Gruji¢, Mila D. Lausevi¢
TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11 120 Beograd

Cilj ovog rada bio je ispitivanje nac¢ina adsorpcije i raspodele odabranih lekova i pesticida
izmedu vodene faze i sedimenta, kao i odredivanje stepena adsorpcije i desorpcije na
sedimentu reke Dunav. Rezultati adsorpcije leka karbamazepina i pesticida atrazina,
karbendazima i karbofurana pokazuju najbolje slaganje sa Frojndlihovom izotermom, $to
ukazuje na reverzibilnu adsorpciju. Zbog visokog procenta desorpcije karbamazepina,
atrazina i karbendazima, njihovo prisustvo u sistemu voda-sediment je ocekivano, dok se
karbofuran o¢ekuje u manjoj koncentraciji u vodi, zbog niZeg procenta desorpcije. Lengmirov
model opisuje monoslojnu adsorpciju pesticida dimetoata. Ovaj pesticid pokazuje i mali
stepen desorpcije, $to ukazuje na to da se moZe akumulirati u sedimentima u visokoj
koncentraciji. Adsorpcija lekova trimetoprima, metoprolola i lorazepama se moZze opisati
linearnim modelom. Ovi analiti pokazuju veliki afinitet adsorpcije i mogu se vezati za
sediment u koncentracijama ve¢im od ispitivanih. Za razliku od metoprolola i lorazepama,
trimetoprim se u velikom procentu desorbuje sa sedimenta, pa se ovaj analit o¢ekuje u vodi.
Lekovi bromazepam, eritromicin i amlodipin su pokazali skoro potpunu adsorpciju na
sedimentu i veoma mali stepen desorpcije, pa je njihova akumulacija u sedimentima
ocekivana.

Zahvalnica: 1zradu ovog rada je finansiralo Ministarstvo prosvete, nauke i tehnoloSkog razvoja Republike
Srbije (br. projekta ON 172007).

Distribution of selected pharmaceuticals and pesticides in water-sediment
system
Ivana V. Mati¢, Ljiljana M. Toli¢, Svetlana D. Gruji¢, Mila D. Lausevi¢
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, 11 120 Belgrade

The aim of this study was investigation of the adsorption and distribution of the selected
pharmaceuticals and pesticides between water phase and sediment, as well as determination
of the adsorption and desorption extent using sediment of the Danube River. Adsorption
data of the drug carbamazepine and pesticides atrazine, carbendazim and carbofuran fit well
to Freundlich isotherm, implying reversible adsorption. Due to high desorption extent of
carbamazepine, atrazine and carbendazim, their presence in water-sediment system is
expected, whereas lower desorption level of carbofuran indicates lower expected
concentration of this pesticide in water. Langmuir model describes monolayer adsorption of
pesticide dimethoate. This pesticide also shows low desorption extent, indicating its high
accumulation in sediments. Adsorption data of pharmaceuticals trimethoprim, metoprolol
and lorazepam fit fine to the linear model. These analytes show high adsorption affinity and
can be adsorbed onto sediment at concentrations higher than tested. Unlike metoprolol and
lorazepam, trimethoprim exhibits higher desorption level, so it is expected in water.
Pharmaceuticals bromazepam, erythromycin and amlodipine displayed almost complete
adsorption onto sediment and extremely low desorption rate, so their accumulation in
sediments is expected.
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Linearno modelovanje podeonog koeficijenta vazduh-voda (logKaw)
primenom tipi¢ne normalno-fazne tankoslojne hromatografije
Filip Andri¢, Matija Zlatar*, Maja Gruden-Pavlovi¢, DuSanka Milojkovi¢-Opsenica,
Zivoslav Tesi¢
Hemijski fakultet, Univerzitet u Beogradu, P. fah 51, 11158, Beograd, Srbija
*IHTM-CH, P. fah 473, 11000 Beograd, Srbija

Vazduh-voda podeoni koeficijent (Kaw) u znacajnoj meri odreduje sudbinu jedinjenja u
zivotnoj sredini. Eksperimentalno odredivanje ove veli¢ine skopcano je sa brojnim
poteskoc¢ama, pre svega u slucaju povrsinski aktivnih i supstanci sa niskim vrednostima
logKaw (< -10). U okviru ovog rada ispitana je primena jednostavnije, tankoslojno-
hromatografske tehnike za odredivanje Kawvrednosti za 53 jedinjenja niske molekulske mase
(94 — 325). Dvanaest normalno-faznih sistema je primenjeno na skupu molekula razli¢itog
oblika, velic¢ine, razli¢ite sposobnosti da stupaju u interakcije sa stacionarnom fazom, te
Sirokim opsegom rastvorljivosti u vodi (-8,06 < logS < 0,70). Retencija izmerena na cijano-,
amino-modifikovanom i nemodifikovanom silika gelu, modelovana je sa literaturno
preuzetim logKaw vrednostima: univarijantnom linearnom regresijom, regresijom glavnih
komponenti (PCR) i metodom delimi¢nih najmanjih kvadrata (PLS), a rezultati su uporedeni
sa kompjuterski izracunatim vrednostima (fragmentacione i kvantno-mehani¢ke metode).
Najbolje procene dobijene su primenom PLS i PCR tehnika u modelovanju retencije na
nemodifikovanom silika-gelu, dok cijano- i narocito amino-modifikovani sorbenti ne
pokazuju zadovoljavajuée rezultate.

Linear modeling of the air-water partition coefficient (logKaw) by typical
normal-phase thin-layer chromatography
Filip Andri¢, Matija Zlatar*, Maja Gruden-Pavlovi¢, DuZanka Milojkovi¢-Opsenica,
Zivoslav Tegi¢
Faculty of Chemistry, University of Belgrade, P.O. Box 51, 11158 Belgrade, Serbia
ICTM-CC, P.O. Box 473, 11000 Belgrade, Serbia

Air-to-water partition coefficient (Kaw) determines, to a large extent, the fate of the
compounds in the environment. Experimental determination of this property is fraught with
many difficulties, especially in the case of surface-active substances, and those with low
logKaw values (< -10). In the present work we have examined the application of simpler thin-
layer chromatographic technique to determine logKaw for 53 compounds of low molecular
weight (94 to 325). Compounds have been selected to cover the molecules of different shape,
size, various ability to interact with the stationary phase, and wide range of water solubility
(-8.06 < logS < 0.70). Retention measured on cyano, amino-modified and bare silica gels (in
total 12 normal-phase chromatographic systems) was modeled with experimentally
determined logKaw values obtained from the literature. Univariate linear regression,
principal component regression (PCR) and partial least squares (PLS) were used for modeling
and obtained results were compared with computational approaches (fragmentation and
quantum-mechanical methods). The best estimates were obtained using the PLS and PCR
techniques in modeling retention on unmodified silica gel. However, cyano, and particularly
amino-modified sorbents do not provide values of satisfying quality.
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Uticaj nacina odredivanja na merenu vrednost fosfata u vodama
Marina B. Sé¢iban, Jelena M. Prodanovié, Dragana V. Kuki¢, Vesna M. Vasi¢
Univerzitet u Novom Sadu, Tehnoloski fakultet Novi Sad, Novi Sad

Prisustvo fosfata u otpadnim vodama koje se ispustaju u zivotnu sredinu je jedan od osnovnih
uzroka eutrofikacije voda. Odredivanje fosfata se izvodi u otpadnim vodama pre i posle
obrade, kao i u recipijentu. Za njihovo odredivanje postoji vise metoda. S obzirom da je fosfor
u vodama prisutan u vise oblika, predtretmanom uzoraka je potrebno sve te oblike prevesti
u ortofosfate. U ovom radu je za predtretman viSe uzoraka model vode i otpadne vode
(dzibre) koris¢ena mokra digestija sa sumpornom i azotnom kiselinom i suva digestija
(spaljivanje uzorka). U dobijenim uzorcima su ukupni fosfati odredivani u vise ponavljanja
(1) metodom sa amonijum molibdatom, kalijum antimonil tartaratom i askorbinskom
kiselinom i merenjem boje na spektrofotometru ili Hellige komparatoru i (2) metodom sa
amonijum molibdatom i amonijum monovanadatom i merenjem boja na fotoelektri¢nom
fotometru. Ustanovljeno je da nacin prethodne pripreme uzoraka model voda i otpadnih voda
nije imao uticaj na rezultate odredivanja fosfata. Statistickom analizom rezultata je
ustanovljeno da je spektrofotometrijska metoda odredivanja ta¢na i precizna. Odredivanje na
Hellige komparatoru je relativno precizno ali manje ta¢no, dok je odredivanje na
fotoelektricnom fotometru i manje precizno i manje tacno.

Ovaj rad je deo projekta TR31002 finansiranog od strane Ministarstva prosvete i nauke Republike Srbije.

The influence of the determination method on the measured value
of phosphates in waters
Marina B. S¢iban, Jelena, M. Prodanovi¢, Dragana V. Kuki¢, Vesna M. Vasi¢
University of Novi Sad, Faculty of Technology Novi Sad, Novi Sad

The presence of phosphates in wastewater discharged into the environment is one of the
main causes of water eutrophication. Determination of phosphates is performed in
wastewater before and after the treatment, as well as in the recipient. There are a number of
methods for their determination. Since phosphorus is present in water in various forms, pre-
treatment of the sample is necessary in order to convert these forms into orthophosphates
so its total content in water can be determined. In this paper, as the pretreatment of the
various samples of model water and wastewater (stillage) wet digestion with sulfuric and
nitric acid and dry digestion (burning of the sample) were performed. Total content of
phosphates was determined in more reps by (1) method with ammonium molybdate,
potassium antimony tartrate and ascorbic acid and measuring the color by the
spectrophotometer or Hellige comparator and by (2) method with ammonium molybdate and
ammonium monovanadate measuring the color by the photoelectric photometer. It was
found that the method of prior water samples preparation had no effect on the results of the
determination of phosphates. Statistical analysis of results showed that spectrophotometric
method was accurate and precise for determination of phosphates. Determination by the
Hellige comparator is relatively precise but less accurate, while the determination by
photoelectric photometer was less accurate and less precise.

This research is the part of project TR31002, given by the Ministry of Education and Science of the Republic
of Serbia.
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Uticaj dodatka cementa na stabilizaciju/solidifikaciju elektropeéne prasine
u geopolimere na bazi pepela
Irena Nikoli¢, Dijana Burovi¢*, Boban Mugosa*
Metalursko-tehnoloski fakultet, Univerzitet Crne Gore, DZordZa VaSingtona bb, Podgorica,
Crna Gora
*Institut za javno zdravije Crne Gore, DZona DZeksona bb, Podgorica, Crna Gora

Elekrope¢na prasina (ELP) je stabilizovana/solidifikovana u geopolimere na bazi lebdeceg
pepela (LP) sa razli¢itim udjelom Portland Cementa (OPC). Razmatran je uticaj dodatka OPC
na pritisnu ¢vrsto¢u efikasnost imobilizacije teSkih metala iz ELP u geopolimere na bazi
pepela. Ustanovljeno je da se ¢vrstoca geopolimera povecava sa pove¢anjem sadrzaja OPC u
mjesavini od 10-20 %. Najveca vrijednost ¢vrstoce je dostignuta pri sadrzaju OPC u mje$avini
od 20 %. Dalje povecanje sadrZaja OPC dovodi do slabljenja geopolimerne structure. Sa druge
strane, najefikasnija imobilizacija teskih metala je postignuta pri najnizem sadrzaju OPC u
mjesavini od 10 %.

Effect of cement addition on the stabilization/solidification of electric arc
furnace dust in the fly ash based geopolymers
Irena Nikoli¢, Dijana Djurovi¢*, Boban Mugosa*
Metalursko-tehnoloski fakultet, Univerzitet Crne Gore, DZona DZeksona bb,
Podgorica, Montenegro
* Institute of Public Health of Montenegro, DZona DZeksona bb, Podgorica, Montenegro

Electric arc furnace dust (EAFD) was stabilized/solidified in fly ash (FA) based geopolymers
with different portions of ordinary Portland cement (OPC). The effect of OPC addition on
the compressive strength and immobilization efficacy of heavy metals from EAFD in the FA
based geopolymers was evaluated. For an increasing OPC in the mixture in the range of 10-
20 %, the strength of geopolymers was found to increase and reach the highest value when
the starting mixture contains no more than 20 % OPC. Further increase of OPC content leads
to weakening of geopolymer structure. On the other hand, the best immobilization efficacy
of heavy metals was achieved at the lowest OPC content of 10 %.
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Ispitivanje teratogenog efekta sintetisanog ditiokarbamata, K-daap,
na zebra ribama (Danio rerio)
Andrej M. Perovi¢, Svetlana Perovi¢ i Zorica B. Leka*
PMF, Odsjek za biologiju,Univerzitet Crne Gore, Podgorica, Crna Gora,
*MTF, Univerzitet Crne Gore, Podgorica, Crna Gora

Ditiokarbamati (DTC) se dugo koriste u poljoprivredi pa je zivi svijet ve¢ dugo izloZen
njihovom uticaju. Mehanizam njihovog djelovanja na ki¢menjake se jo$ uvijek ispituje.

U ovom radu smo ispitivali toksi¢nost sintetisanog ditiokarbamata, Kdaap (kalijum-3-
ditiokarboksi-3-aza-5-amino pentanoat), prema zebra ribama. Promjene u razvoju embriona
zebrica, pod uticajem razli¢itih koncentracija vodenog rastvora Kdaap posmatrani su u toku
96 sati i uporedivane sa negativnom kontrolom. Kod vec¢ih koncentracija Kdaap, embrioni
Danio rerio su nakon 48 sati razvijali deformitete nekompatibilne sa Zivotom (nedostatak
rada srca i formiranja fukcionalnog krvotoka); U koncentraciji 0,1 g/1 razvoj je prolazio bez
vidljivih deformiteta embriona, ali je izlijeganje ebriona kasnilo od 12 do 24 h u odnosu na
negativnu kontrolu. Ispitivani Kdaap je na ve¢im koncentracijama, imao sli¢can efekat kao
neki DTC opisani u literaturi, gdje je pokazano da oni izazivaju promjene u ekspresiji gena
koji igraju bitnu signalnu ulogu u koordinaciji transkripcije povezane sa kraniofacijalnim
razvojem kod Danio rerio (Yan et al., 2002). Medutim, dominantna posledica djelovanja nizih
koncentracija Kdaap, su razli¢iti nivoi poremecaja u razvoju somita Sto je, pretostavljamo,
takode, izazvano poremecajem u regulaciji genske transkripcije.

Testing teratogenic effect of synthesized dithiocarbamate, K-daap,
on zebra fish (Danio rerio)
Andrej M. Perovi¢, Svetlana Perovi¢ and Zorica B. Leka*
Faculty of Science, Department of Biology, University of Montenegro,
"Faculty of Metallurgy and Technology, University of Montenegro, Podgorica,

Dithiocarbamates (DTC) is widely used in agriculture and living species have been exposed
for quite some time to these compounds. The mechanism of their effects on the vertebrates
are still being examined.

In the present study we examined the toxicity of synthesized dithiocarbamate, Kdaap
(potassium 3-dithiocarboxy-3-aza-5-amino-pentanoate), on zebrafish. Changes in the
development of the zebrafish embryo, under the influence of different concentrations of
aqueous Kdaap solution, were observed during 96 hours, and compared with a negative
control.

At higher concentrations of Kdaap, Danio rerio embryos developed within 48 hours
deformities incompatible with life (no heartbeat, nor the formation of the functional blood
flow). At a concentration of 0.1 g/L development passes without visible deformation of the
embryo, but embryos hatching was delayed 12 to 24 h with respect to control.

The tested Kdaap at higher concentrations had a similar effect as DTC described in the
literature, where it is shown that they induce changes in gene expression which play an
important signaling role in coordinating transcription associated with craniofacial
development in the zebrafish Danio rerio (Yan et al., 2002). However, dominant effects of
Kdaap, present at low concentrations are disorders in development of somites, assumed also
to be caused by disorders of gene transcription.
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Uticaj temperature kalcinacije TiO; nanoprahova dopiranih La(III) na
efikasnost fotokataliticke razgradnje metoprolola i propranolola
Sanja J. Armakovi¢, Aleksandar Golubovi¢*, Maja J. S¢epanovi¢*, Biljana F. Abramovi¢
Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Trg D. Obradovica 3,
21000 Novi Sad, biljana.abramovic@dh.uns.ac.rs
*Centar za fiziku Cvrstog stanja i nove materijale, Institut za fiziku, Univerzitet u Beogradu,
Pregrevica 118, 11080 Beograd

Pri ispitivanju uticaja temperature kalcinacije na fotokataliticku efikasnost TiO,
nanoprahova dopiranih La(I1T) kao prekursor za sol-gel sintezu katalizatora koris¢en je TiCly,
za podeSavanje pH pri hidrolizi NH,OH, za alkogenolizu etanol, dok je temperatura
kalcinacije varirana u intervalu od 450 do 750 °C. Katalizatori su dopirani primenom
lantan(11I)-hlorida heptahidrata, pri ¢emu je sadrzaj La(III) iznosio 1 mol%. Primenom UVA
zraCenja ispitana je fotokataliticka aktivnost sintetisanih nanoprahova u razgradnji
metoprolola (MET) i propranolola (PRO), B-blokatora koji se koriste u lecenju razli¢itih
kardiovaskularnih bolesti. Rezultati su uporedeni sa nedopiranim TiO, nanoprahom
sintetisanim pod istim uslovima i komercijalno dostupnim katalizatorom TiO; Degussa P25.
Na osnovu dobijenih rezultata je zaklju¢eno da temperatura kalcinacije i dopiranje sa La(III)
imaju znacajan uticaj na fotokataliticku aktivnost. Dopirani nanoprah kalcinisan na
temperaturi od 650 °C se pokazao kao najefikasniji u razgradnji MET-a, dok se u razgradnji
PRO-a kao najefikasniji pokazao dopirani nanoprah kalcinisan na 450 °C.

Effect of calcination temperature of La(III)-doped TiO, nanopowders on the
efficiency of photocatalytic degradation of metoprolol and propranolol
Sanja J. Armakovi¢, Aleksandar Golubovi¢*, Maja J. S¢epanovi¢*, Biljana F. Abramovi¢
University of Novi Sad, Faculty of Sciences, Trg Dositeja Obradovica 3,

21000 Novi Sad, Serbia, biljana.abramovic@dh.uns.ac.rs
Center for Solid State Physics and New Materials, Institute of Physics, University of Belgrade,
Pregrevica 118, 11080 Belgrade, Serbia

The effect of varying the calcination temperature in the range from 450 to 750 °C on the
photocatalytic efficiency of sol-gel synthesized La(III)-doped TiO, nanopowders with TiCl,
as a precursor, using NH,OH for pH adjustment during hydrolysis and ethanol for alcogel
production, has been investigated. Lanthanum(I1I) chloride heptahydrate was used to obtain
TiO, nanopowders doped with 1 mol% of La. Photocatalytic activity of the synthesized
catalysts in the degradation of metoprolol (MET) and propranolol (PRO), B-blockers usually
used for the treatment of different cardiovascular disorders, was investigated. The results
obtained were compared to the efficiency of undoped TiO; catalyst synthesized under the
same conditions, as well as to the efficiency of commercially available TiO, Degussa P25. It
was concluded that the calcination temperature and doping with La(III) ions are very
important for photocatalytic activity. The doped catalyst calcinated at 650 °C appeared to be
most efficient for degradation of MET, while the catalyst calcinated at 450 °C showed to be
the most efficient for degradation of PRO.

Acknowledgement: Authors acknowledge financial support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Projects No. 172042 and 11145018).

75

EXIT


mailto:biljana.abramovic@dh.uns.ac.rs

PRINT

52. savetovanje Srpskog hemijskog drustva

HZS P 7

Predvidanje BPK vrednosti u reci Dunav u Republici Srbiji primenom
optimizovane veStacke neuronske mreze
Aleksandra N. Silji¢ Tomi¢, Davor Z. Antanasijevi¢*, Mirjana D. Risti¢,
Aleksandra A. Peri¢-Gruji¢, Viktor V. Pocajt
Univerzitet u Beogradu, TehnoloSko-metalurski fakultet, Karnegijeva 4, 11120 Beograd
*Inovacioni centar tehnoloSko-metalurskog fakulteta, Karnegijeva 4, 11120 Beograd

U ovom radu opisana je primena modela zasnovanog na ve$tackim neuronskim mrezama za
predvidanje vrednosti bioloske potro$nje kiseonika (BPK) u reci Dunav prateci tok reke kroz
Republiku Srbiju. Za razvoj modela koris¢eno je 18 ulaznih parametara koji opisuju kvalitet
vode dostupnih sa mernih stanica Agencije za zastitu Zivotne sredine. Optimizacija modela
vrsena je na osnovu prostorne raspodele mernih tacaka i dostupnih podataka. Performanse
modela ispitivane su pomoc¢u korena srednje kvadratne greske (the root mean squared error -
RMSE). Najbolji rezultati postignuti su podelom toka reke na dva segmenta: prvi koji
obuhvata tok od ulaska u Republiku Srbiju do grada Novog Sada (RMSE=0,81 mgO,/1), i
drugi koji predvida vrednosti nivoa BPK od grada Novog Sada do granice sa Rumunijom
(RMSE=0,75 mgO,/1).

Predicting BOD levels in the River Danube in Serbia using optimized
Artificial Neural Network
Aleksandra N. Silji¢ Tomi¢, Davor Z. Antanasijevi¢*, Mirjana D. Risti¢,
Aleksandra A. Peri¢-Gruji¢,Viktor V. Pocajt
University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4, 11120 Belgrade,
*Innovation Center of the Faculty of Technology and Metallurgy, Karnegijeva 4, 11120 Belgrade

This study desribes the application of Artificial Neural Network models for predicting
biological oxygen demand (BOD) levels in the Danube River, following the river stretch
passing through Serbia. For the purpose of model development, 18 water quality input
variables monitored regularly by the Serbian Environmental Protection Agency were used.
The model was optimized according to the spatial distribution of monitoring points and
available data. Model performance was evaluated by the root mean squared error (RMSE).
The best results were achieved when the river stretch was divided into two parts: one model
to cover the Danube from the country border to the city of Novi Sad (RMSE=0.81 mg0,/1),
and the other one to predict BOD levels from the city of Novi Sad to the border with Romania
(RMSE=0.75 mgO,/1).

Zahvalnica: IstraZivanja su realizovana u okviru naucnog projekta Ministarstva prosvete, nauke i
tehnoloSkog razvoja Republike Srbije, broj 172007.
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Heterogena fotokataliticka razgradnja tiakloprida primenom
novosintetisanih WOs;/Fe;0, nanoprahova
Nemanja D. Bani¢, Biljana F. Abramovi¢™, Jugoslav B. Krsti¢*, Daniela V. gojic’
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine,
Trg D. Obradovica 3, 21000 Novi Sad, biljana.abramovic@dh.uns.ac.rs;
*IHTM, Univerzitet u Beogradu, Centar za katalizu i hemijsko inZenjerstvo, NjegoSeva 12,
11001 Beograd, Srbija

Koprecipitacionom metodom sintetisana su cetiri WOs/Fe;0, nanopraha sa razli¢itim
masenim odnosom WO; prema Fe;04 (0,5%, 2%, 7% i 11%). Ispitana je fotokataliticka
efikasnost ovih nanoprahova u fotorazgradnji insekticida tiakloprida u prisustvu UVA
(Iyva = 3,57 x 1073 W/cm?), kao i simuliranog suncevog zracenja (Iyva = 1,8 X 10 W/cm?;
Lis = 16,2 x 107 W/cm?). Kinetika fotokataliticke razgradnje tiakloprida je pracena prime-
nom HPLC-DAD. Pre svega je odreden optimalni maseni odnos WO3 prema Fe;04, kao i
optimalna temperatura kalcinacije, a zatim je primenom ovog heterogenog sistema
proucavana kinetika razgradnje tiakloprida u Sirokom opsegu koncentracija fotokatalizatora
i vodonik-peroksida (heterogeni foto-Fenton), kao i pH. U prisustvu simuliranog sunc¢evog
zraCenja primenom heterogenog foto-Fentonskog sistema koji ukljucuje 7W0Os/Fe;04/H;0;
efikasnost razgradnje tiakloprida je bila 2,2 puta veca u poredenju sa nekuplovanim
Fe;04/H;0; sistemom.

Heterogeneous photocatalytic degradation of thiacloprid by applying newly
synthesized WO;/Fe;04 nanopowders
Nemanja D. Bani¢, Biljana F. Abramovi¢™, Jugoslav B. Krsti¢*, Daniela V. Sojic’
Faculty of Sciences, Department of Chemistry, Biochemistry and Environmental Protection,
Trg D. Obradovica 3, 21000 Novi Sad, Serbia, ““biljana.abramovic@dh.uns.ac.rs
*ICTM, University of Belgrade, Department of Catalysis and Chemical Engineering,
Njegoseva 12, 11001 Belgrade, Serbia

Four W0Os/Fe;04 nanopowders with different mass ratios of WO3 to Fe;04 (0.5, 2, 7, and 11%)
were synthesized via the chemical co-precipitation method. The photocatalytic efficiency of
these nanopowders in the photodegradation of thiacloprid insecticide in the presence of UVA
(Iuva = 3.57 x 1072 W/cm?), as well as simulated solar radiation (Iyva = 1.8 X 10™* W/cm?;
Lis = 116.2 x 1073 W/cm?) was investigated. The kinetics of the photocatalytic degradation of
thiacloprid was monitored by HPLC-DAD. Optimum mass ratio of WO; vs. Fe;04, and
optimum calcination temperature were determined. This heterogeneous system was then
applied to examine the kinetics of thiacloprid degradation in a wide range of concentrations
of the photocatalyst and hydrogen peroxide (heterogeneous photo-Fenton), as well as of pH.
The degradation efficiency of thiacloprid in the presence of simulated solar radiation was 2.2
times greater using heterogeneous photo-Fenton system that includes 7WO3/Fe;04/H20;
than the uncoupled Fe;04/H;0; system.

Acknowledgment: The authors acknowledge financial support of the Ministry of Education and
Science of the Republic of Serbia (Project No. ON172042 and Project No. 111 45001).
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Anaerobni tretman dzibre iz proizvodnje etanola
Slavko E. KevreSan, Zoran R. Radovi¢, Branislav M. Babi¢, Mile J. Ciplic’
Reahem d.o.o. Novi Sad, Boska Novakovica 2, 21000 Novi Sad

IzvrSen je anaerobni tretman dzibre nastale u procesu proizvodnje etanola, sa visokim
sadrzajem organskih materija, kao prve faze prec¢i§¢avanja otpadnih voda industrije alkohola.
Tretman je raden u laboratorijskom anaerobnom reaktoru UASB tipa sa meSanjem
zapremine 12 dm?3 koji radi neprekidno 320 dana. U toku tretmana pracene su karakteristike
influenta (dzibra) i efluenta (hemijska potro$nja kiseonika - HPK, ukupna, organska i
neorganska suva masa), zapremina nastalog biogasa kao i parametri procesa (organsko
opterecenje, hidraulicno vreme zadrZavanja, pH i temperatura). Tretman je bio pri
mezofilnim uslovima (t = 43 °C), pH je bio 7,5 -7,7, organsko opterecenje 3 — 6 g dm™> dan!
dok je hidrauli¢no vreme zadrzavanja bilo 15 — 25 dana. Pri ovakvim parametrima procesa
ostvarena je visoka efikasnost odstranjivanja HPK od 85 — 95% (prose¢no 87,5%), dok je
odstranjivanje suve mase bilo 83%, organske suve mase 89% a neorganske 53%. Produkcija
biogasa je bila prose¢no 21,4 dm? dan™ odnosno 0,32 dm? po gramu odstranjenog HPK, dok
je prosecni udeo metana u biogasu bio 58%. Moze se zakljuciti da je anaerobni tretman dZibre
pogodan kao prva faza preci§¢avanja otpadnih voda industrije alkohola.

Anaerobic treatment of stillage from ethanol production
Slavko E. Kevresan, Zoran R. Radovi¢, Branislav M. Babi¢, Mile J. Ciplié
Reahem d.o.o. Novi Sad, Boska Novakovica 2, 21000 Novi Sad

Anaerobic treatment of stillage from ethanol production, with a high content of organic
matter, as the first stage of wastewater treatment of alcohol industries was carried out. The
treatment was performed in a laboratory anaerobic reactor of the UASB type with mixing a
volume of 12 dm?3, running continuously for 320 days. During treatment the following was
monitored: characteristics of the influent (stillage) and effluent (chemical oxygen demand -
COD, total, organic and inorganic dry matter), the volume of produced biogas and the process
parameters (organic loading rate, hydraulic retention time, pH and temperature). Treatment
was at mesophilic conditions (t = 43 °C), pH was 7.5 - 7.7, organic loading rate:
3 - 6 gdm® day ! while hydraulic retention time was 15 - 25 days. At these process parameters
high efficiency of COD removal of 85 - 95% (average 87.5 %) was achieved, while the
efficiency of removal of total dry matter was 83 %, organic dry matter 89%, and inorganic
dry matter 53%, respectively. Average production of biogas was 21.4 dm?3 day* or 0.32 dm?
per gram of removed COD, while the average proportion of methane in the biogas was 58%.
It can be concluded that the anaerobic treatment of stillage is suitable as a first stage of
wastewater treatment in alcohol industries.
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Aktivnost TiO./polianilin nanokompozitnih katalizatora u fotorazgradnji
vodene suspenzije sulkotriona primenom UVA zracenja
Daniela V. Soji¢, Marina J. David, Marija Radoi¢i¢*, Mirjana I. Comor®,
Biljana F. Abramovi¢
Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine, Trg D. Obradovica 3, 21000 Novi Sad, Republika Srbija
(daniela.sojic@dh.uns.ac.rs)
*Institut za nuklearne nauke Vinca, 11001 Beograd, PO Box 522, Republika Srbija

Sulkotrion {2-[2-hlor-(4-metilsulfonil)benzoil]-1,3-cikloheksandion, M, = 328,77, CAS No
99105-77-8, C14H13Cl05S} je herbicid iz grupe triketona koji se koristi za kontrolu Sirokog
spektra trava i Sirokolisnih korova prilikom uzgajanja kukuruza. Razvijen je od strane
kompanije Zeneca Ag Products i registrovan za koris¢enje 1993. godine u Francuskoj.
Fotokataliticka aktivnost nanocesti¢nog c¢istog TiO,, odnosno kompozita TiO,/polianilin u
razli¢itim molskim odnosima (TP-50, TP-100 i TP-150) je ispitana na primeru razgradnje
sulkotriona primenom UVA zra¢enja. Rezultati su uporedeni sa komercijalno dostupnim
katalizatorima TiO; Degussa P25 i TiO, Hombikat. Dobijeni rezultati ukazuju na to da je u
UVA oblasti najve¢u fotokataliticku aktivnost pokazao novosintetisani ¢ist nanocesti¢ni
katalizator TiO,. Za ovaj sistem su uradena i TOC merenja koja su pokazala da je
mineralizacija sporija u poredenju sa brzinom razgradnje polaznog jedinjenja.

Activity of TiO,/polyaniline nanocomposite powders in photodegradation of
aqueous suspension of sulcotrione using UVA light
Daniela V. Soji¢, Marina J. David, Marija Radoi¢i¢*, Mirjana I. Comor®,
Biljana F. Abramovi¢
University of Novi Sad, Faculty of Science, Department of Chemistry, Biochemistry and
Environmental Protection, Trg D. Obradovica 3, 21000 Novi Sad, Serbia,
(daniela.sojic@dh.uns.ac.rs)
*Vinca Institute of Nuclear Sciences, 11001 Beograd, PO Box 522, Serbia

Sulcotrione {2-(2-chloro-4-(methylsulfonyl)benzoyl)cyclohexane-1,3-dione, M, = 328.77,
CAS No 99105-77-8, C14H13ClO5S} is a herbicide from the family of triketone for control of a
broad spectrum of grass weeds and broad-leaved weeds in corn farming. It was developed by
the company Zeneca Ag Products and registered for use in France in 1993. The photocatalytic
activity of neat TiO, and TiO,/polyaniline nanocomposite powders synthesized in different
mole ratios (TP-50, TP-100, and TP-150) was investigated in the degradation of sulcotrione
by UVA light. These results were compared with those obtained using TiO, Degussa P25 and
TiO, Hombikat. The results obtained indicate that in the UVA region the highest
photocatalytic activity is shown by the neat TiO, nanocomposite powder. For this system
TOC measurements were carried out, and the results showed that mineralization is slower
compared to the rate of decomposition of the starting compound.

Acknowledgment: The authors acknowledge financial support of the Ministry of Education, Science and Tech-
nological Development of the Republic of Serbia (Project No. 172042) and Provincial Secretariat for Science
and Technological Development of Vojvodina, Republic of Serbia (Project No. 114-451-1504/2014-03).
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Efikasnost brukitnih TiO; nanoprahova u fotokatalitickoj razgradnji
alprazolama primenom UVA zracenja
Nina L. Fin¢ur, Natasa Z. Tomi¢*, Mirjana U. Gruji¢-Broj¢in*, Maja J. S¢epanovic¢*,
Biljana F. Abramovic¢™

Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Trg D. Obradovicéa 3, 21000 Novi
Sad, Srbija, “biljana.abramovic@dh.uns.ac.rs

*Centar za fiziku ¢vrstog stanja i nove materijale, Institut za fiziku, Univerzitet u Beogradu,

Pregrevica 118, 11080 Beograd, Srbija

Titan(IV)-oksid (TiO;) je poznat kao polimorfni materijal sa tri prirodne kristalne
modifikacije: anatas, rutil i brukit, od kojih se brukit najrede javlja u prirodi. Dve serije
brukitnih TiO; nanoprahova sintetisane su primenom kombinovane sol-gel-hidrotermalne
metode sa titan(IV)-hloridom kao prekursorom, variranjem hidrotermalne temperature u
opsegu od 120 do 200 °C i reakcionog vremena od 12 do 48 h. Uticaj hidrotermalne
temperature i vremena reakcije na fotokataliticku aktivnost nanoprahova (1,0 mg/cm3)
ispitan je na primeru fotokataliti¢ke razgradnje alprazolama (0,03 mmol/dm?), anksiolitika
iz grupe benzodiazepina, pod uticajem UVA zracenja. Dobijeni rezultati su uporedeni sa
efikasno$¢éu komercijalno dostupnog katalizatora TiO, Degussa P25. Od svih sintetisanih
uzoraka, nanoprah cCistog brukita, dobijen na 200 °C tokom 24 h, pokazao je najvecu
efikasnost u fotorazgradnji alprazolama, prakti¢no istu kao aktivnost katalizatora TiO,
Degussa P25.

Efficiency of brookite type TiO; nanopowders in photocatalytic degradation
of alprazolam using UVA irradiation
Nina L. Fin¢ur, Natasa Z. Tomi¢*, Mirjana U. Gruji¢-Broj¢in*, Maja J. S¢epanovi¢*, Biljana
F. Abramovic¢™
University of Novi Sad, Faculty of Sciences, Trg D. Obradovic¢a 3, 21000 Novi Sad, Serbia,
“biljana.abramovic@dh.uns.ac.rs
*Center for Solid State Physics and New Materials, Institute of Physics, University of Belgrade,
Pregrevica 118, 11080 Belgrade, Serbia

Titanium(IV) oxide (TiO,) is known as a polymorphic material with three naturally occurring
crystalline modifications: anatase, rutile and brookite, with brookite as the rarest one. Two
series of brookite-type TiO, nanopowders have been synthesized by using combined
sol-gel-hydrothermal method with titanium(IV) chloride as a precursor, varying
hydrothermal temperature in the range from 120 to 200 °C and reaction time from 12 to
48 h. The influence of the hydrothermal temperature and reaction time on photocatalytic
activity of produced nanopowders (1.0 mg/cm?®) has been studied through the photocatalytic
degradation of alprazolam (0.03 mmol/dm?), anxiolytic of benzodiazepines class, under UVA
light irradiation. The results obtained are compared with the efficiency of the commercially
available TiO, Degussa P25. Among all synthesized samples, pure brookite nanopowder
produced at 200 °C for 24 h, has shown the highest efficiency in the photodegradation of
alprazolam, practically equal to the activity of TiO, Degussa P25.

Acknowledgement: Authors acknowledge financial support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Projects No. 172042 and 11145018).
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Statisticki znacajne razlike emisije NO; u okruzenju fotokopirnice
Jelena S. Kiurski, Vesna S. Kecic, Ivana B. Oros
University of Novi Sad, Faculty of Technical Sciences, Trg Dositeja Obradovica 6,
21000 Novi Sad, Serbia

IstraZivanje je obuhvatilo pra¢enje koncentracionih varijacija azot(IV) oksida tokom procesa
fotokopiranja. Petodnevna merenja su sprovedena u dve fotokopirnice u Novom Sadu. U cilju
utvrdivanja postojanja statisticki znacajne razlike emisije azot(IV) oksida medu mernim
mestima u ispitivanim fotokopirnicama Kkoriséen je T test za nezavisne uzorke. Rezultati su
pokazali da merno mesto A doprinosi statisticki znacajnoj emisiji azot(IV) oksida u obe
fotokopirnice. Dobijeni rezultati su dalje posluzili za izratunavanje CO, ekvivalenta.
Koncentraciona varijacija azot(IV) oksida i njegov CO; ekvivalent su pokazali suprotan trend
u obe fotokopirnice. Dobijeni rezultati mogu biti korisni za procenu izloZenosti azot(IV)
oksidu i kreiranje ekoloske stope NO; u radnom prostoru fotokopirnice u Republici Srbiji.

The statistically significant differences of NO, emissions in the photocopying
environment
Jelena S. Kiurski, Vesna S. Kecic, Ivana B. Oros
University of Novi Sad, Faculty of Technical Sciences, Trg Dositeja Obradovica 6,
21000 Novi Sad, Serbia

The investigation included monitoring of nitrogen dioxide concentration variations during
the photocopying process. The five-day measurements were conducted in two photocopying
shops in Novi Sad. In order to determine the existence of statistically significant differences
of nitrogen dioxide emissions between the sampling points an independent-samples T test
was performed. The results showed that sampling point A contributes to statistically
significant emission of nitrogen dioxide in both photocopying shops. The obtained results
are further used for calculation of CO, equivalents. Variation of nitrogen dioxide
concentration and its CO; equivalent showed the opposite trend in both photocopying shops.
The obtained results may be useful for the exposure assessment to nitrogen dioxide, as well
as for the creation of NO; footprint guidelines in photocopying environment of the Republic
of Serbia.

Acknowledgement: The authors acknowledge the financial support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Project No. TR 34014).
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Uloga mikrofiltracije u zavrsnoj obradi otpadnih voda industrije Secera
Zita Sere$, Marina Sé¢iban, Ljubica Doki¢, Dragana Soronja Simovi¢, Cecilia Hodur*,
Ivana Nikoli¢, Nikola Maravi¢
Tehnoloski fakultet, Univerzitet u Novom Sadu, Bul. Cara Lazara 1, Novi Sad, Srbija
*InZenjerski fakultet, Univerzitet u Segedinu, Moszkva krt. 6, Segedin, Madarska

Industrija Secera, kao grana prehrambene industrije je veoma razvijenanu Srbiji, a poznato
je da se otpadne vode Secerana bez preciS¢avanja ne mogu pustati u vodotokove zbog velikog
optere¢enja. Skoro 99% upotrebljene vode izlazi iz fabrike kao otpadna voda. Prema
preporukama Najboljih dostupnih tehnika (BAT - Best Available Techniques) izdate od
strane EU, mikro- i ultrafiltracija su jedna od mogucih reSenja za finalno preciS¢avanje
otpadnih voda industrije Secera. U ovom radu ¢e biti razmatrana mogucénost primene
keramickih cevnih membrana sa otvorima pora velicine od 0,2 um (proizvodaca GEA,
Nemacka) radi smanjenja hemijske potro$nje kiseonika (HPK) otpadne vode industrije
Secera. Time bi se kao permeat dobila voda sa smanjenom HPK i bez mutnoce, koja bi se
mogla recirkulirati u proces. Pri mikrofiltraciji otpadne vode pri transmembranskom pritisku
u opsegu od 1-3 bara, protoku od 50 do 150 1/ h, moze se zakljuciti da se mikrofiltracijom
otpadne vode industrije Secera mogu smanjiti suspendovane Cestice za 99%, elektri¢cna
provodljivost za 20%, i mutnoca permeata sa 573 NTU na 0,32 NTU, pri ¢emu se postize fluks
od 30 I/m?h.

Zahvalnica: Istrazivanja vezana za rad su podrZana od strane Pokrajinskog sekretarijata za nauku i
tehnoloski razvoj u okviru kratkorocnog projekta AP Vojvodine pod brojem 114-451-2200/2014-01.
Zahvaljujemo se na doniranoj membrani proizvodatu GEA Westfalia.

The role of microfiltration in sugar industry wastewater treatment
Zita Sere$, Marina S¢iban, Ljubica Doki¢, Dragana Soronja Simovi¢, Cecilia Hodur*,
Ivana Nikoli¢, Nikola Maravi¢
Faulty of Technology, University of NoviSad, Bul. Cara Lazara 1, Novi Sad, Serbia
*Faculty of Engineering, University of Szeged, Moszkva krt. 6, Szeged, Hungary

Sugar industry, as a part of food industry, is highly developed in Serbia and it is known that
the sugar refinery wastewater cannot be let out into water recipients without treatment, due
to the high load of suspended solids, turbidity. Almost 99% of the used water, comes out
from the factory as wastewater. According to the Best Available Techniques (BAT) issued by
EU, micro- and ultrafiltration are one of the possible solution for the final treatment of sugar
industry wastewater. In this work the use of the ceramic tubular membranes with 0.2 um
pore sizes (manufacturer GEA, Germany) are investigated in order to reduce the chemical
oxigen demand (COD) of the sugar industry wastewater. As a result, the permeate would
have reduced COD and turbidity, which could be recirculated in the factory. After
microfiltration of the wastewater at transmembrane pressure in the range of 1-3 bars and at
a flow rate of 50 — 150 L/ h, it could be concluded that suspended solids are reduced by 99%,
electric conductivity by 20%, as well as the turbidity decreased from 573 NTU to 0.32 NTU,
with an achhieved flux of 30 L/m?h.

Acknowledgment: The investigations presented in this work are supported by the Provincial secretariat for
science and technologycal development trough project of AP Vojvodina, no. 451-2200/2014-01.We are thank
for the donation of the membrane to GEA Westfalia.
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Uticaj Os/UV unapredenog procesa oksidacije na sadrzaj prekursora
trihalometana u vodi
Mirjana Z. Petronijevi¢, Jasmina Agbaba, Jelena Molnar Jazi¢, Malcolm Watson,
BoZzo Dalmacija
Prirodno-matematicki fakultet, Trg Dositeja Obradovica 3, Novi Sad, Srbija

Trihalometani (THM) su halogenovani ugljovodonici koji se u najve¢oj meri formiraju u vodi
nakon hlorisanja, usled reakcije hlora sa prisutnim prirodnim organskim materijama (POM).
U ovom radu ispitivan je uticaj procesa UV-C fotolize (600-6000 mJ/cm?), ozonizacije (0,5-
3,0 mg Os/mg DOC) i njihove kombinacije 0s/UV (0,5-3,0 mg Os/mg DOC; 600-6000 mJ/cm?)
na sadrzaj prekursora THM u vodi nakon hlorisanja. Sirovu vodu karakteriSu vrednosti: UV
apsorbancija na 254 nm (UVys4) od 0,2011 cm?, sadrzaj rastvorenog organskog ugljenika
(DOC) od 5,15 mg C/1, bromid 31,0 pg Br7/l i potencijal formiranja trihalometana (PFTHM)
od 279,5 pg/l. U poredenju sa pojedinacnim tretmanima UV-C fotolizom i ozonizacijom,
njihova kombinacija (Os/UV) pokazuje veéu efikasnost u uklanjanju UV,s; apsorbujuc¢ih
organskih materija (42-82%) i potencijala formiranja THM (23-50%) u vodi, a najbolji
rezultati se postizu primenom najvece ispitivane doze ozona i UV zracenja. U poredenju sa
ozonizacijom, potencijal formiranja hidroksil radikala usled O3/UV je mnogo ve¢i. Hidroksil
radikali omogucavaju oksidaciju skoro svih redukuju¢ih materija prisutnih u vodi i
kombinovani Os/UV proces rezultira znacajnom mineralizacijom organske materije i
smanjenjem PFTHM.

The effect of Os/UV advanced oxidation process on the content of
trihalomethane precursors in water
Mirjana Z. Petronijevi¢, Jasmina Agbaba, Jelena Molnar Jazi¢, Malcolm Watson,
BoZo Dalmacija
Facuty of Sciences, Trg Dositeja Obradovica 3, Novi Sad, Serbia

Trihalomethanes (THMs) are halogenated hydrocarbons and are mostly formed in water
after chlorination, when chlorine reacts with the present natural organic matter (NOM). This
study investigated the impact of UV-C photolysis (600-6000 mJ/cm?), ozonation processes
(0.5-3.0 mg O3/mg DOC) and their combination O3/UV (0.5-3.0 mg Os/mg DOC; 600-6000
mJ/cm?) on the content of THM precursors in water during chlorination. Raw water is
characterized by values: UV absorbance at 254 nm (UV,ss) of 0.2011 cm™, dissolved organic
carbon (DOC) content of 5.15 mg C/I, bromide 31.0 pg Br7/l and forming potential of
trihalomethanes (THMFP) 279.51 pg/l. Compared with UV-C photolysis and ozone alone,
their combination (0;/UV) shows greater effectiveness in reduction of UV;ss; absorbing
organic matter (42-82%) and THM formation potential (23-50%) in water, and the best
results were at the highest applied doses of ozone and UV radiation. Compared to ozonation,
the hydroxyl radicals formation potential in Os/UV is much higher. Hydroxyl radicals are
capable of oxidizing almost all reduced materials present in water and the combined O3/UV
process has been observed to result in a significant mineralization of organic matter and
reduction of THMFP.
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Fotokataliticka degradacija dimetenamida-P u morskoj vodi
Olivera S. Glavaski, Tijana M. Zeremski, Vladana N. Rajakovi¢-Ognjanovic*,
Dusan Z. Mijin**, Slobodan D. Petrovi¢**
Institut za ratarstvo i povrtarstvo, Maksima Gorkog 30, Novi Sad, Srbija
*Gradevinski fakultet, Univerzitet u Beogradu, Bulevar Kralja Aleksandra 73, Beograd, Srbija
**TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Srbija

U ovom radu je proucavana fotokataliticka degradacija herbicida dimetenamida-P u morskoj
vodi koriste¢i TiO, kao fotokatalizator. Proces razgradnje je proucavan pod razli¢itim
eksperimentalnim uslovima kao S$to su koncentracija fotokatalizatora, vreme ozracivanja,
pocetna koncentracija dimetenamida-P, pH reakcione suspenzije, efekat dodatih soli,
dodatak elektron akceptora, odnosno hvataca *OH radikala. Rezultati su pokazali da je proces
razgradnje snazno uslovljen ovim parametrima. Odredeni su optimalni uslovi fotokatalize
testiranog hloroacetamida i to koncentracija TiO; od 2 g/dm?3 i sadrzaj dimetenamida-P od
34,5 mol/dm3. Fotodegradaciona efikasnost raste sa porastom vremena ozracivanja. Alkalna
sredina favorizuje fotokataliticCku degradaciju ovog herbicida. Degradacioni proces se
neznatno ubrzava dodatkom male koli¢ine H,0,, dok dodatak etanola znacajno usporava
proces.

Photocatalytic degradation of dimethenamid-P in sea water
Olivera S. Glavaski, Tijana M. Zeremski, Vladana N. Rajakovi¢-Ognjanovic*,
Dusan Z. Mijin**, Slobodan D. Petrovi¢**

Institute of Field and Vegetable Crops, Maksima Gorkog 30, Novi Sad, Serbia
*Faculty of Technology and Metallurgy, Belgrade University, Karnegijeva 4, Belgrade, Serbia
**Faculty of Civil Engineering, Belgrade University, Bulevar Kralja Aleksandra 73,
Belgrade, Serbia

In this paper, photocatalytic degradation of herbicide dimethenamid-P was investigated in
sea water by using TiO; as a photocatalyst. The degradation was studied by varying the
amount of the photocatalyst, illumination time, pH of the system, salt type, electron
acceptors and scavengers of ‘OH radicals. The results showed that the photocatalytic
degradation of dimethenamid-P was strongly influenced by these parameters. The best
conditions for the photocatalytic degradation of dimethenamid-P were obtained. The
optimum amount of the photocatalyst used is 2 g/dm3 and the concentration of herbicide is
34,5 mol/dm3. The photodegradation efficiency of dimethenamid-P increases with the
increase of the illumination time. Alkaline media are favorable for the photocatalytic
degradation of dimethenamid-P. The photodegradation efficiency of dimethenamid-P is
accelerated by the addition of a small amount of H,0, while the addition of ethanol
significantly inhibits the process.
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Anaerobna degradacija ugljovodonika u sedimentu u prisustvu kosupstrata
Stela T. Murenji, SneZana Maleti¢, Jasmina Agbaba, Srdan Roncevi¢, Aleksandra Tubic,
Jelena Molnar-Jazi¢, Marijana Kragulj Isakovski, Bozo Dalmacija
Univerzitete u Novom Sadu, Prirodno-matematicki fakultet, Trg Dositeja Obradovica 3,
21000 Novi Sad

U ovom radu procenjena je moguénost remedijacije sedimenta visoko optere¢enog
organskim materijama u anaerobnim uslovima. U cilju stimulacije i optimizovanja uslova za
bioremedijaciju ispitivan je potencijal indogenih mikroorganizama, kao i dodatak
kosupstrata (u vidu hleba). U toku anaerobnog tretmana pracena je promena hemijske
potros$nje kiseonika (HPK), bioloSke potro$nje kiseonika (BPK), ukupnog organskog
ugljenika (TOC) i policiklicnih aromati¢nih ugljovodonika (PAH). Vrednosti HPK i BPK u
toku tretmana fluktuiraju. U probama sa kosupstratom dolazi do pada vrednosti HPK u toku
prvih 60 dana tretman, nakon ¢ega dolazi do povecanje vrednosti HPK do kraja eksperimenta
kao posledica degradacije razgradnje kompleksnih oganskih materija u manje organske
molekule koji se mogu oksidovati dihromatom. BPK vrednosti osciluju u toku tretmana u
vecoj meri u zavisnosti od sadrzaja biodegradabilnog supstrata. U tretmanu sa kosupstratom
nakon 90 dana i posle 130 dana eksperimenta dolazi do naglok skoka BPK vrednosti. Sadrzaj
TOC opada u tretmanu sa nativnim sedimentom za oko 8%, dok u uzorcima sa kosupstratom
za oko 12%. U pogledu degradacije policiklicnih aromati¢nih ugljovodonika (PAH), u
tretmanu samo sa nativnim sedimentom razgradeno je oko 61% PAH sumarno, dok je u
tretmanu sa kosupstratom razgradeno je 70,5%.

Anaerobic degradation of hydrocarbons from aquatic sediment in the
presence of cosubstrate
Stela T. Murenji, SneZana Maleti¢, Jasmina Agbaba, Srdan Roncevi¢, Aleksandra Tubi¢,
Jelena Molnar-Jazi¢, Marijana Kragulj Isakovski, Bozo Dalmacija
University of Novi Sad, Faculty of Science, Dositeja Obradovi¢ Square 3, 21000 Novi Sad

In the present work the ability of indigenous microorganisms to anaerobically degrade
organic pollutants in river sediments was investigated. In order to stimulate and optimize
the conditions for the biodegradation, the potential of indigenous microorganisms and the
addition of cosubstrates (as bread) were investigated. During the anaerobic treatment the
change of the chemical oxygen demand (COD), biological oxygen demand (BOD), total
organic carbon (TOC) and polycyclic aromatic hydrocarbons (PAH) were monitored. The
values of COD and BOD during the treatment fluctuate. In the samples with cosubstrate
values of COD led to a decrease during the first 60 days of treatment, but after this period in
the sample COD values tended to increase to the end of the experiment, which may be due
to decompositions of the complex organic substances to the less structures which can be
oxidized after with dichromate. The BOD values oscillated to a greater extent, depending on
the content of biodegradable substrate. In the treatment with bread after 90 days and after
130 days of the experiment the BOD values come to an abrupt jump. The content of TOC
decreases for about 8% in the native sediment, whereas in the samples with the cosubstrate
by about 12%. In terms of degradation of PAH, in the native treatment about 61 % was
degraded, while in the treatment with the cosubstrates the degradation ws by about 70.5 %.
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Uticaj proteinskog okruzenja na redoks osobine kofaktora:
Redoks potencijal sintetickih citohroma b
Dragan M. Popovi¢, Ivan O. Juranic¢
Centar za hemiju - IHTM, Univerzitet u Beogradu, NjegoSeva 12, 11000 Beograd, Srbija

U ovoj studiji je ispitivan uticaj proteinskog okruzenja na pomeranje i fino podeSavanje
redoks potencijala hema, kao kofaktora, $to otvara nove moguénosti u dizajniranju
sintetickih proteina sa Zeljenim osobinama za razli¢ite potrebe, kao na primer biosenzora u
bioelektronici i bio-nanotehnologiji. Koristili smo kompjutersko “de novo” modelovanje da
bi generisali atomske koordinate 25 sintetickih proteina stukturno sli¢nih aktivnom centru
citohroma b. Stanje protonovanja titratibilnih amino-kiselinskih ostataka i redoks potencijali
hema kao kofaktora u tim proteinima su izra¢unati na osnovu elektrostatickih energija,
reSavanjem Poason-Bolcmanove jednacine. Rezultati izracunavanja se generalno dobro slazu
sa eksperimentalnim merenjima. Analizirali smo zavisnost redoks potencijala hema od
razlika u proteinskom okruzenju. Generalno, na ukupnu vrednost redoks potencijala uticu
niska dielektri¢na konstanta unutar proteina, veliki hidrofobni ostaci, polarni uticaj amidnih
veza osnovnog proteinskog niza i jonski mostovi izmedju propionatnih grupa hema i
arginina. Razlike u vrednostima redoks potencijala hema su uzrokovane ovim uticajima. Ova
studija pokazuje da se savremene metode modelovanja biomolekula mogu uspesno primeniti
kako bi se razumele protein-kofaktor interakcije na atomskom nivou. Takodje je pokazano
kako se ovaj pristup moze koristiti da bi se dizajnirali sinteticki proteini sa Zeljenim
osobinama.

Influence of protein environment on redox properties of cofactors:
Redox potentials of artificial cytochrome b
Dragan M. Popovi¢, Ivan O. Juranic¢
Department of Chemistry-IChTM, University of Belgrade, NjegoSeva 12, Belgrade, Serbia

Proteins that have tailored structural and functional properties are needed as central
components of biosensors in bioelectronics and bio-nanotechnology. Model building from
scratch with advanced modeling techniques is used to generate the atomic coordinates of 25
synthetic cytochrome b proteins. Protonation pattern and redox potentials of heme are
evaluated from electrostatic energies by solving the Poisson-Boltzmann equations. The
computed redox potentials generally agree well with experimental measurements. The
factors of protein environment determining the shift in the redox potentials are elucidated.
The dependence of the redox potential of the hemes on protein environment was analyzed.
Generally, the total shift in the redox potential is mainly due to the low dielectric medium
within the protein, bulky hydrophobic residues, the protein backbone charges and the salt
bridges formed between arginines and heme propionate groups. The difference in the shift
of the redox potentials is due to the interactions with hydrophilic and charged side chains
and salt bridges formed with the heme propionates. Our results open new avenues in design
of proteins with desired properties. The present study demonstrates that nowadays methods
of modeling and computing of biomolecules can be successfully applied to understand
protein-cofactor interactions in atomic detail. It also shows how one can use modeling and
computation to design synthetic proteins with desired properties.
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Anti-proliferativna i anti-mikrobna aktivnost ekstrakata kamilice
dobijenih pregrejanom vodom
Aleksandra Cvetanovi¢, Jaroslava Svarc-Gaji¢, Zoran Zekovi¢, Pavle Magkovic¢*,
Marija Radojkovi¢, Dusan Adamovic¢**
Tehnoloski fakultet, Bulevar Cara Lazara 1, 21000 Novi Sad, Srbija
*Agronomski fakultet, Cara DuSana 34, 32000 Cacak, Srbija
**Institut za ratarstvo i povrtarstvo, Maksima Gorkog 30, 21000 Novi Sad

Ekstrakcija vodom u zatvorenim ekstrakcionim sistemima je relativno nova ekstrakciona
tehnika koja je posebnu popularnost stekla sa aspekta zelene hemije. Temperatura
ekstrakcije zavisi iskljuc¢ivo od analita koji se ekstrahuju, s obzirom da se polarnost vode
menja sa njenim zagrevanjem u zatvorenom sistemu. Pri zagrevanju vode dolazi do zna¢ajnog
pada njene polarnosti pri ¢emi nastaje rastvara¢ selektivan prema umerno-polarnim
jedinjenjima, a takode dolazi i do pada njenog viskoziteta, gustine i povrSinskog napona, $to
sve doprinosti povec¢anju efikasnosti ekstrakcije. Cilj ovog rada bio je da se ispita bioloska
aktivnost ekstrakata jeziCastih cvetova kamilice dobijenih ekstrakcijom u zatvorenom
sistemu koristeé¢i vodu kao ekstragens. Proces je izvoden u trajanju od 20 min na temperaturi
od 200°C i pritisku od 3 bar. Kombinovanom hromatografsko-spektrofotometrijskom
metodom odreden je sadrZaj apigenina i apigenin-7-O-f-glukozida u dobijenom ekstraktu.
Ispitivanje bioloSke aktivnosti ekstrakata obuhvatalo je evaluaciju anti-proliferativne i anti-
mikrobne aktivnosti. Anti-proliferativna aktivnost dobijenih ekstrakataispitana je na osnovu
rezultata njihovog delovanja na rast tri razlicite celijske linije. Anti-mikrobna aktivnost
utvrdena je koristeci 8 razlic¢itih mikrobnih sojeva.

Anti-proliferative and anti-microbial activity of chamomile extracts
obtained by superheated water
Aleksandra Cvetanovi¢, Jaroslava Svarc-Gaji¢, Zoran Zekovi¢, Pavle Magkovi¢*, Marija
Radojkovi¢, Dusan Adamovi¢**
Faculty of Technology, Bulevar Cara Lazara 1, 21000 Novi Sad, Srbija
*Faculty of Agronomy, Cara Dusana 34, 32000 Cacak, Srbija
**Institute of Field and Vegetable Crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia

Extraction with water in closed systems is a relatively new extraction technique that has
gained special popularity in terms of green chemistry. Extraction temperature depends on
the analyte due to change of water polarity with heating. When water is heated there is a
significant decrease in its polarity but also decline in its viscosity, density and surface tension
which all contribute to the extraction efficiency. The purpose of this study was to investigate
biological activity of chamomile ligulate flowers extracts obtained by extraction in a closed
system using a water as a solvent. The process was carried out for 20 min at a temperature
of 200°C and a pressure of 3 bars. Using a combined chromatographic-spectrophotometric
method, the contents of apigenin and apigenin-7-0-B-glucoside in chamomile extracts were
determined. Determination of biological activity of obtained extracts included the evaluation
of anti-proliferative and anti-microbial activity. Anti-proliferative activity of these extracts
was investigated on three different cell lines that included. Anti-microbial activity was
determined on eight different microbial strains.
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Karamelizacija fruktoze indukovana ultrazvukom visokog intenziteta i

antioksidativna aktivnost karamelizacionih proizvoda
Marija B. Perusko, Tanja D. Cirkovic Velickovic* i Dragana J. Stanic-Vucinic*
Univerzitet u Beogradu — Hemijski fakultet, Inovacioni centar, Studentski trg 16
*Univerzitet u Beogradu — Hemijski fakultet, Centar izuzetnih vrednosti za molekularne nauke o
hrani, Departman za biohemiju

Ultrazvuk visokog intenziteta je nasao Siroku primenu u obradi hrane. Cilj ove studije je bio
da se ispita karamelizacija indukovana ultrazvukom visokog intenziteta. Rastvor fruktoze je
sonikovan na pH 12 i pH 4 tokom 5, 10, 20, 30, 45 i 60 min. Karamelizacija, pra¢ena
promenama u apsorbanci u UV oblasti, tamnjenju, pH i sadrzaju redukujucih Secera, je rasla
sa duzinom vremena sonikacije, i bila je dramati¢no veca u baznoj, u poredenju sa kiselom
sredinom. Na pH 12, tokom prvih 20 minuta sonikacije doslo je do o$trih promena u svim
ispitivanim parametrima. U baznoj sredini doslo je do pada pH na oko 8, pri ¢emu se sadrzaj
redukujuc¢ih Sec¢era smanjio na 50%. Mo¢ uklanjanja DPPH (1,1-difenil -2-pikrilhidrazil)
radikala, kao i redukuju¢a mo¢ proizvoda karamelizacije su rasli paralelno sa tamnjenjem i
formiranjem intermedijernih degradacionih produkata. Dobijeni rezultati sugerisu da se
ultrazvuk visokog intenziteta moZe primeniti za dobijanje karamelnih aroma, boja i
antioksidanata u proizvodnji prehrambenih proizvoda. U poredenju sa konvencionalnim
zagrevanjem, ultrazvuk omogucava visoku efikasnost ranih faza karamelizacije, kao i
uniforman transfer toplote, ¢ime obezbeduje mnogo laksu kontrolu procesa karamelizacije.

Caramelization of fructose induced by high intensity ultrasound and
antioxidative activity of caramel products
Marija B. Perusko, Tanja D. Cirkovic Velickovic* and Dragana J. Stanic-Vucinic*
University of Belgrade - Faculty of Chemistry, Innovation Center, Studentski trg 16
*University of Belgrade - Faculty of Chemistry, Centre of Excellence in Molecular Food Sciences,
Department of Biochemistry

High intensity ultrasound is widely used for food processing. The aim of this study was to
investigate caramelization induced by high-intensity ultrasound. Fructose was sonicated at
pH 12 and pH 4 during 5, 10, 20, 30, 45 and 60 min. Caramelization, monitored by changes
in UV absorbance, browning, pH and reducing sugar content, increased with sonication time,
and was dramatically higher under alkaline conditions, compared to acidic. At pH 12, during
the first 20 min of sonication sharp change of all measured parameters was observed. At basic
conditions pH dropped to about 8 and reducing sugar content to 50% due to sonication.
DPPH (1,1-diphenyl-2-picrylhydrazyl) scavenging activity and reducing power of cara-
melization products increased in parallel with browning and intermediate degradation
products formation. These results suggest that high-intensity ultrasound can be used for
generation of caramel flavours, colours and antioxidants in the food industry. In comparison
with conventional heating, ultrasound enables high efficiency of early phases of carame-
lization, as well as uniform heat transfer providing more controllable caramelization process.
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Toksi¢nost cipermetrina (sredstvo za zastitu bilja Cipkord®) na acetilholin-
esterazu i antioksidativne enzime medonosne pcele (Apis mellifera L.)
Darko Batini¢, Tatjana Nikoli¢, Snezana Milovac, Tanja Tuni¢, Danijela Koji¢, Jelena Pura¢,
Ivana Teodorovic¢
Departman za biologiju i ekologiju, Prirodno-matematicki fakultet, Univerzitet u Novom Sadu,
Trg Dositeja Obradovica 2, 21000 Novi Sad, Republika Srbija

Laboratorijski testovi su neophodni kako bi se preciznije opisao uticaj pojedinih zagadujuc¢ih
materija iz zivotne sredine na zdravlje pcelinjih kolonija. Cilj ovog istrazivanja je ispitivanje
efekata preparata Cipkord® (cipermetrin kao aktivna komponenta) na medonosne péele kroz
pracenje aktivnosti enzima antioksidativne zaStite kao i enzima acetilholin-esteraze,
biomarkera intoksikacije pesticidima. Subletalni efekti razlic¢itih doza ovog pesticida na
aktivnost navedenih enzima su ispitani oralnim testom toksi¢nosti. Statisti¢ki znacajno
povecanje aktivnosti glutation S-transferaze i superoksid dismutaze pri niskim
koncentracijama insekticida ukazuju da cipermetrin izaziva indukciju enzimske
antioksidativne zastite kod medonosne pcele. Sa druge strane, visoke doze ovog insekticida
smanjuju aktivnost antioksidativnih enzima, §to moze dovesti do oksidativnog stresa. Pored
toga, najvisa primenjena doza cipermetrina je inhibirala acetilholinesterazu, $to vodi do
poremecaja neurotransmisije. Vazno je naglasiti da su ovi rezultati dobijeni u kontrolisanim
laboratorijskim uslovima, dok u prirodnim populacijama na date parametre moze da utice
veci broj faktora kao $to su infekcije patogenima i parazitima, zagadujuée materije i drugi.

Toxic effects of cypermethrin (Cipkord®) on acetylcholinesterase and
antioxidative enzymes activity in honey bee (Apis mellifera L.)
Darko Batini¢, Tatjana Nikoli¢, Snezana Milovac, Tanja Tuni¢, Danijela Koji¢, Jelena Purac,
Ivana Teodorovic¢
Department of Biology and ecology, Faculty of Sciences, University of Novi Sad, Trg Dositeja
Obradovica 2, 21000 Novi Sad, Republic of Serbia

Laboratory tests are necessary in order to accurately describe the impact of certain pollutants
from the environment on the honey bee colony health. The aim of this study was to
investigate the effects of Cipkord® insecticide (cypermethrin as an active component) in
honey bees by monitoring the activities of antioxidative enzymes and acetylcholinesterase,
which is biomarker of pesticide intoxication. The sublethal effects of different doses of
pesticide on enzyme activities were evaluated using oral toxicity test. Statistically significant
increase in the activity of glutathione S-transferase and superoxide dismutase after exposure
to low concentrations of insecticide indicates that cypermethrin causes induction of
enzymatic antioxidant protection in honey bees. On the other hand, high doses of
insecticides reduce the activity of antioxidant enzymes, which could lead to oxidative stress.
In addition, the highest administered dose inhibited acetylcholinesterase leading to
disruptions in neurotransmission. It is important to emphasize that these results are
obtained in controlled laboratory conditions, while in natural populations they can be
modified by multiple factors such as infection of colonies by pathogens or parasites, the
impact of various pollutants or many others.

89

EXIT



PRINT

52. savetovanje Srpskog hemijskog drustva
BHP3

Vezivanje fikocijanobilina za humani serum albumin
Simeon Mini¢, Milo§ Mil¢i¢, Dragana Stani¢-Vucini¢, Milica Radibratovic¢*,
Teodor Sotirudis**, Milan R. Nikoli¢ i Tanja Cirkovi¢ Velickovi¢
Hemijski fakulte, Univerzitet u Beogradu, Srbija
*IHTM-Centar za hemiju - Univerzitet u Beogradu, Srbija
**Institut za biologiju, medicinsku hemiju i biotehnologiju, Atina, Grcka
(e-posta: simeonminic@yahoo.com)

Humani serum albumin (HSA) je vaZan regulator farmakokinetickih svojstava bioaktivnih
jedinjenja. Fikocijanobilin (PCB) je plava tetrapirolna hromofora C-fikocijanina, glavnog
proteina cijanobakterije Spiruline, sa dokazanim benefitima na zdravlje coveka. U ovom radu
je po prvi put okarakterisano vezivanje PCB za HSA i ispitana kompeticija sa strukturnim
analogom bilirubinom (BR). Metode molekulskog modelovanja ukazuju na dva moguca
vezujuéa dzepa (gotovo) identi¢nih energija za oba liganda (u neutralnoj, mono- i di-
anjonskoj formi) na molekulu HSA (pod-domeni IIA i IB). Eksperimentalno odredena
stehiometrija vezivanja, na osnovu kvencovanja ostatka Trp-214 (pod-domen ITA), pokazuje
jedno visoko afinitetno (106 M) vezivno mesto za PCB na HSA. Rezultati dobijeni na osnovu
promena u fluorescenciji i CD spektrima smesa pigmenta i proteina, kao i u eksperimentima
istiskivanja, potvrduju stereo-selektivno vezivanje M-konformera PCB za HSA i njegovu
kompeticiju sa BR. Fundamentalni biohemijski znacaj i moguéi prakti¢ni aspekti dobijenih
rezultata bice ukratko diskutovani.

Binding of phycocyanobilin to human serum albumin
Simeon Mini¢, Milo$§ Mil¢i¢, Dragana Stani¢-Vuéini¢, Milica Radibratovic*,
Teodor Sotirudis**, Milan R. Nikoli¢ i Tanja Cirkovi¢ Veli¢kovi¢
Faculty of Chemistry University of Belgrade, Serbia
*ICTM-Center for Chemistry - University of Belgrade, Serbia
**Institute of Biology, Medicinal Chemistry & Biotechnology, Athens, Greece
(e-mail: simeonminic@yahoo.com)

Human serum albumin (HSA) is an important regulator of the pharmacokinetic properties
of bioactive compounds. Phycocyanobilin (PCB) is blue tetrapyrrole chromophore of C-
phycocyanin, a major protein of cianobacteria Spirulina, with proven benefits for human
health. For the first time, in this study we characterized the binding of PCB to the HSA and
tested competition with structural analogues bilirubin (BR). Methods of molecular modeling
point to two putative binding pockets of (virtually) identical energies for both ligands (in the
neutral, mono- and di-anionic form) at HSA molecule (sub-domains IIA and IB). The
experimentally determined stoichiometry of binding, on the basis of Trp-214 (sub-domain
I1A) residue quenching, shows one high affinity (10® M!) binding site for PCB on the HSA.
Results obtained on the basis of changes in fluorescence and CD spectra of pigment and
protein mixtures, as well as displacement experiments, confirmed stereo-selective binding of
PCB M-conformer to HSA and its competition with BR. The fundamental biochemical
significance and possible practical aspects of the results will be briefly discussed.
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Uticaj antipsihotika na reaktivnost tiolne grupe serum-albumina
Tamara N. Uzelac, Vesna B. Jovanovi¢, Ivan D. Pavicevi¢, Jelena M. A¢imovic,
Ljuba M. Mandi¢
Hemijski fakultet, Univerzitet u Beogradu, Studentski Trg 12 — 16, Beograd

Oksidativni stres se navodi kao jedan od uzroka nastanka Sizofrenije. Postoji neslaganje o
tome da li primena antipsihotika (AP) u le¢enju Sizofrenije dodatno doprinosi oksidativnom
stresu. Humani serum albumin (HSA) ima jednu slobodnu tiolnu grupu (Cys34) i posto je
najzastupljeniji protein u krvi, predstavlja najvazniji ekstracelularni antioksidans. HSA
vezuje razli¢ite ligande (masne kiseline, lekove, metale) koji mogu da izazovu promenu
konformacije HSA molekula i time promenu reaktivnosti HSA-SH grupe. Cilj ovog rada bio
je da se ispita uticaj vezivanja AP na redoks homeostazu (odredivanjem sadrzaja ukupnih
tiola i HSA-SH grupa u plazmi pacova) i na reaktivnost HSA-SH grupe (odredivanjem
konstante brzine psedo prvog reda za reakciju HSA-SH sa DTNB) u in vivo i in vitro
eksperimentima. Kod tri grupe pacova, nakon tretmana od 4 nedelje sa sertindolom (S),
klozapinom (C) i ziprasidonom (Z), sadrzaj ukupnih tiola u plazmi bio je nizi u odnosu na
kontrolnu grupu (0,188%0,041 mmol/1). Smanjenje je bilo statisticki znacajno (p<0,05) samo
u grupi tretiranoj sa C. Sadrzaj HSA-SH grupa u kontrolnoj grupi (0,345%0,065 mol-SH/mol
HSA) bio je statisticki znacajno (p<0,05) niZi u odnosu na grupu sa C, i statisticki znacajno
(p<0,05) visi u odnosu na grupe sa S i Z. Ispitivanja in vitro su pokazala da AP uti¢u na
reaktivnost HSA-SH grupe u stepenu koji zavisi od mesta vezivanja leka na molekulu HSA u
odnosu na poloZaj Cys34 grupe.

The influence of antipsychotics on serum albumin thiol group reactivity
Tamara N. Uzelac, Vesna B. Jovanovi¢, Ivan D. Pavicevi¢, Jelena M. A¢imovic,
Ljuba M. Mandi¢
Faculty of Chemistry, Belgrade University, Studentski Trg 12 — 16, Belgrade

Oxidative stress is mentioned as one of the causes of schizophrenia. There is discrepancy
whether the treatment of schizophrenia with antipsychotic (AP) additionally contributes to
the oxidative stress. Human serum albumin (HSA) has one free thiol group (Cys34) and as
the most abundant protein in the blood, it is major extracellular antioxidant. HSA binds
various ligands (fatty acids, drugs, metals) which may cause change in the conformation of
HSA molecules and therefore a change of HSA-SH group reactivity. The aim of this study
was to investigate the influence of AP binding on redox homeostasis (determining of total
thiol and HSA-SH group content in rat plasma) and reactivity of HSA-SH group (determining
of the pseudo first order rate constant for the reaction of HSA-SH with DTNB) in vivo and in
vitro. In three groups of rats, after 4 weeks treatment with sertindole (S), clozapine (C) and
ziprasidone (Z), the total thiol content in plasma was lower than in the control group
(0.188+0.041 mmol/l). Decrease was statistically significant (p<0,05) only in the group
treated with C. The content of HSA-SH group in the control group (0.345%0.065 mol-SH/mol
HSA) was statistically significant (p<0,05) lower than in the group with C, and statistically
significant (p<0,05) higher compared to the groups with S and Z. Results of in vitro
investigations shown that these AP affect HSA-SH group reactivity in the level depending on
the distance between the positions of HSA-drug binding site and Cys34 thiol group.
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Kvantifikacija masnih kiselina vezanih za humani serum albumin
Ivan D. Pavicevi¢, Vesna B. Jovanovi¢, Marija M. Taki¢*, Jelena M. A¢imovi¢,
Ljuba M. Mandi¢
Hemijski fakultet, Univerzitet u Beogradu, Studentski Trg 12 — 16, Beograd
*Institut za medicinska istraZivanja, TadeuSa KoScuska 1, Beograd

Broj molekula masnih kiselina (MK) vezanih po molekulu humanog serum-albumina (HSA)
varira, zavisno od fizioloSkog stanja i ishrane organizma. Tokom odredivanja kinetickih
parametara reakcije slobodne HSA-Cys34 tiolne grupe sa Elmanovim reagensom utvrdeno je
da vrsta i broj vezanih MK po molekulu HSA znacajno utice na kinetiku ove reakcije.
Rezultati odredivanja sadrzaja MK vezanih za HSA mogu se primeniti za procenu
reaktivnosti tiolne grupe, odnosno redukcionog kapaciteta HSA u cirkulaciji, Sto moZe imati
klinicki znacaj u nekim patoloskim stanjima (poput metabolickog sindroma i dijabetesa) u
kojima je metabolizam MK poremecen. Stoga je razvijena metoda kvantitativne tankoslojne
hromatografije (qTLC) za odredivanje MK vezanih za HSA. Kao standard upotrebljena je
stearinska kiselina. Denzitometrijska analiza radena je ImageJ i statistickim programom, koji
smo razvili u R jeziku. HSA je izolovan iz humanog seruma frakcionim taloZzenjem, MK su
ekstrahovane smeSom heptan-hloroforma i kiselog rastvora bakar(II)-sulfata, i njihov
sadrzaj je odreden qTLC-om. Dobijeni rezultati se statisticki ne razlikuju u odnosu na
dobijene GC kvantifikacijom (sa internim C13 standardom). Razvijena metoda je tacna,
reproduktivna, brza i jeftina, $to je ¢ini pogodnom za klini¢ku praksu.

Quantification of fatty acids bound to human serum albumin
Ivan D. Pavicevi¢, Vesna B. Jovanovi¢, Marija M. Taki¢*, Jelena M. A¢imovi¢,
Ljuba M. Mandi¢
Faculty of Chemistry, Belgrade University, Studentski Trg 12 — 16, Belgrade
*Institute for Medical Research, TadeuSa KoScuska 1, Belgrade

The number of fatty acids (FA) molecules bound per HSA molecule is variable, depending of
the physiological state and diet. During the investigation of kinetics parameters of the
reaction of free HSA-Cys34 thiol group and Ellman's reagent it was found that FA bound to
HSA lead to the significant change of reaction kinetic. Thus, the results of determination of
FA content bound to HSA could be used for the estimation of thiol group reactivity, i.e. of
the redox capacity of HSA in circulation, making them useable in clinical studies of some
pathologies (eg. diabetes and metabolic syndrome) with disturbed FA metabolism. Therefore,
the quantitative thin-layer chromatography (qTLC) method for determination of FA bound
to the HSA was developped. Stearic acid was used for preparation of the standard solution.
For the FA quantification, a densitometric analysis with the ImageJ was performed, and a
specialised program developed in the R language was used. The HSA was isolated from
human serum by fractional precipitation, FA were extracted with heptane-chloroform and
acidified copper(1I)-supfate mixture, and their content was determined using the qTLC. The
results obtained by qTLC and referent GC method (with internal C13 standard) were
statistically comparable. Developed qTLC method is accurate, reproducible, low time-
consuming and inexpensive, which makes it suitable for clinical practice.
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Fenolni profil i antioksidantna aktivnost plodova vrste Sorbus domestica L.
Zorica O. Mrkonji¢, Jelena D. Risti¢, Tatjana M. Majki¢, Diandra D. Pinta¢,
Marija M. Lesjak, Ivana N. Beara, Filip S. Sibul.

Departman za hemiju, biohemiju i zastitu Zivotne sredine,Prirodno-matematicki fakultet,
Trg Dositeja Obradovica 3, 21 000 Novi Sad

Plodovi vrste Sorbus domestica L. (oskorusa) se koriste kao hrana velike nutritivne vrednosti,
ali i kao tradicionalnio adstrigentno, antidijaroi¢no i antidijabeticko sredstvo. Cilj prikazanih
ispitivanja bio je odredivanje fenolnog profila i antioksidantne aktivnosti vodenih i
metanolnih ekstrakata suvog ploda. Prisustvo i kvantitativni sadrZaj 44 odabrana fenolna
jedinjenja i hinske kiseline ispitan je primenom LC-MS/MS tehnike. U cilju odredivanja
antioksidantnog potencijala sprovedena su tri in vitro testa: odredivanje kapaciteta hvatanja
DPPH i NO radikala, kao i odredivanje redukcionog potencijala (FRAP). LC-MS/MS analizom
identifikovano je prisustvo 23 od 45 odabrana fenolna jedinjenja. Hinska kiselina (prekursor
fenola) je bila dominatna u oba ekstrakta, a zatim slede protokatehinska kiselina i
hlorogenska kiselina. U koriS¢enim testovima metanolni ekstrakt je pokazao najveci
antioksidanti potencijal. U poredenju sa standardnim antioksidansom, propil galatom (PG),
svi antioksidantni testovi su pokazali umerenu antikosidantnu aktivnost. Dobijeni rezultati
podrzavaju upotrebu plodova S.domestica kao hrane i potencijalnih medicinskih preparata i
impliciraju dalja istraZivanja.

Rad je finansiran od strane Ministarstva prosvete i nauke RS (I0 172058).

Phenolic profile and antioxidant activity of fruits of Sorbus domestica L.
Zorica O.Mrkonji¢, Jelena D. Risti¢, Tatjana M. Majki¢, Diandra . Pinta¢,
Marija M. Lesjak, Ivana N. Beara, Filip S. Sibul.

Department of Chemistry, Biochemistry and Environmentan Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21 000 Novi Sad

Fruits of Sorbus domestica L. (service tree) have been widely used as nutritious food and also
as traditional adstrigent, diarrheic and antidiabetic agents. The aim of this study was to
define phenolic profile and antioxidant activity of water and methanolic extracts of dried
fruits. The presence and content of 44 plant phenolics and quinic acid was determinated
using LC-MS/MS technique. In order to examine antioxidant potency, three in vitro assays
were carried out: DPPH (diphenylpicrylhydrazyl) and NO (nitric oxide) scavenger capacity
test and reducing power (FRAP) assay. LC-MS/MS analyses of selected phenols resulted in
determination of 23 of 45 compounds. Among examined compounds, quinic acid (precursor
of phenolics) was the most dominant in both samples, followed by protocatechuic acid and
chlorogenic acid. In applied antioxidant tests, methanolic extract showed the highest
antiradical activity. Compared to propyl galate, a well known synthetic antioxidant, the
extracts exhibited a moderate antioxidant activity. Obtained results support the use of
S.domestica fruits in food and potential medical preparations and encourage further studies.

The Ministry of Education and Science RS (Grant No.172058) supported this research work.
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Fenolni profil i antioksidantni potencijal Sipka vrste Rosa arvensis Huds.
Jelena D. Nadpal, Nadalina M. Markovi¢, Zorica O. Mrkonji¢, Tatjana M. Majki¢,
Diandra D. Pinta¢, Marija M. Lesjak, Ivana N. Beara
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija

Plod vrsta Rosa (Sipak) dugo se koristi u ishrani i narodnoj medicini kao izvor jedinjenja sa
blagotvornim efektom na zdravlje. Cilj prikazanih ispitivanja bilo je odredivanje fenolnog
profila i evaluacija antioksidantne aktivnosti vodenog i metanolnog ekstrakta osusenog ploda
do sada neispitane vrste Rosa, Rosa arvensis Huds. (poljska ruza). Prisustvo i kvantitativan
sadrzaj 44 odabrana fenolna jedinjenja i hinske kiseline ispitan je primenom LC-MS/MS
tehnike. Detektovana su 25 jedinjenja, pri ¢emu je hinska kiselina, prekursor fenolnih
jedinjena, bila dominantna u oba ispitivana ekstrakta. Takode, u vodenom ekstraktu
odredena je znacajna koli¢ina fenolnih kiselina (protokatehinske i galne kiseline), dok su u
metanolnom ekstraktu bili zastupljeniji flavonoidi, a posebno glikozidi kvercetina
(kvercitrin, kvercetin-3-O-glukozid i hiperozid). Antioksidantna aktivnost procenjena je
primenom tri in vitro testa: odredivanjem kapaciteta ,hvatanja“ azot monoksid (NO) i
hidroksil (OH) radikala, kao i lipidne peroksidacije (LP). Oba ekstrakta pokazala su umeren
antioksidantni potencijal u poredenju sa propil galatom (PG) i butilovanim hidroksitoluenom
(BHT), dobro poznatim sintetickim antioksidansima. Dobijeni rezultati predstavljaju Sipak
vrste R. arvensis kao dobar izvor fenolnih jedinjenja, umerene antioksidantne aktivnosti i
podrzavaju dalja ispitivanja.

Rad je finansiran od strane Ministarstva prosvete, nauke i tehnoloSkog razvoja RS (OI 172050).

Phenolic profile and antioxidant potential of Rosa arvensis Huds. rose hips
Jelena D. Nadpal, Nadalina M. Markovi¢, Zorica O. Mrkonji¢, Tatjana M. Majki¢,
Diandra D. Pinta¢, Marija M. Lesjak, lvana N. Beara
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia

Rosa species fruit (rose hips) have been used for long time in diet and ethnomedicine, as a
source of compounds with healthy properties. Therefore, the aim of this study was to
examine phenolic profile and antioxidant activity of water and methanol extracts of air-dried
rose hips of still unexplored Rosa species, Rosa arvensis Huds. (field rosa). The presence and
content of 44 selected phenolics and quinic acid were studied using LC-MS/MS technique.
Twenty five compounds were detected, where quinic acid, precursor of phenolics, was
dominant compound in both extracts. In addition, water extract was more abundant with
phenolic acids (protocatechuic and gallic acid), while in methanol extracts flavonoids,
especially quercetin glycosides (quercitrin, quercetin 3-O-glucoside and hyperoside) were
present in notable amount. Antioxidant activity was evaluated using three in vitro assays:
nitric oxide (NO) and hydroxyl (OH) radical scavenger capacity test, as well as lipid
peroxidation (LP). Both extracts showed moderate antioxidant activity in comparison with
propyl gallate (PG) and butylated hydroxytoluene (BHT), well-known synthetic antioxidants.
Obtained results present R. arvensis rose hips as a good source of phenolics, with moderate
antioxidant potential and encourage further studies.

The Ministry of Education, Sciences and Technological Development RS (OI 172050) supported this research
work
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Moguc¢i mehanizam antioksidativnog delovanja antidepresiva
Milan R. Nikoli¢™, Aleksandra Nikoli¢-Koki¢*, Simeon Mini¢, Danijela Risti¢-Medic¢**,
Dusko Blagojevi¢*, Cedo Miljevi¢*** i Mihajlo B. Spasi¢*
Hemijski fakultet, Univerzitet u Beogradu, “mnikolic@chem.bg.ac.rs
*Institut za bioloSka istraZivanja, Univerzitet u Beogradu
**Institut za medicinska istraZivanja, Univerzitet u Beogradu
***Institut za mentalno zdravije; Univerzitet u Beogradu

Inhibitori ponovnog preuzimanja serotonina, norepinefrina i/ili dopamina su lekovi izbora u
tretmanu depresije. U ovoj in vitro studiji su ispitani efekti antidepresiva na antioksidativni
status u humanim eritrocitima i antioksidativnost lekova koriste¢i set standardnih
antioksidativnih eseja (DPPH", ABTS*, ORAC, UAOK, "hvatanje" O,~ i OH'’). Nakon
inkubiranja pune krvi sa najve¢om preporuc¢enom dnevnom dozom sedam predhodno
izolovanih aktivnih supstanci, statisticki zna¢ajno smanjenje (p<0,05) aktivnosti Cu,Zn SOD
nadeno je kod tretmana duloksetinom, escitalopramom i fluoksetinom. Nasuprot tome,
aktivnost CAT, Se-GPx i GR nije bila statisticki znac¢ajno razli¢ita od odgovarajuce kontrole.
Niti jedan ispitani antidepresiv preinkubiran sa Cu,Zn SOD (mol/mol) nije menjao CD ili
fluorescentne emisione spektre proteina, ukazuju¢i da promene u aktivnosti nisu posledica
direktnih interakcija leka sa ovim antioksidativnim enzimom. Samo tri gore navedena
antidepresiva pokazuju izraZeniji antioksidativni potencijal per se. S obzirom da je oksidativni
stres ukljucen u etiologiju depresije, nasi rezultati sugeriSu da je zastitni efekat nekih
antidepresiva i uklanjanje slobodno-radikalskih vrsta, ukazuju¢i na mehanizam njihovih
plejotropnih efekata kao prateci deo ciljane klinicke namene.

Possible mechanism of antidepressants antioxidant action
Milan R. Nikoli¢™, Aleksandra Nikoli¢-Koki¢*, Simeon Mini¢, Danijela Risti¢-Medic¢**,
Dusko Blagojevi¢*, Cedo Miljevi¢*** i Mihajlo B. Spasi¢*
Faculty of Chemistry, University of Belgrade, “mnikolic@chem.bg.ac.rs
*Institute for Biological Research, University of Belgrade
** |nstitute for Medical Research, University of Belgrade

***|nstitute of Mental Health; University of Belgrade

Reuptake inhibitors of serotonin, norepinephrine and/or dopamine are the drugs of choice
in the treatment of depression. This in vitro study tested the effects of antidepressants on
antioxidant status in human erythrocytes, as well as antioxidant status of drugs using a set
of standard antioxidant essays (DPPH", ABTS*, ORAC, TAOC, O~ and OH" scavenging).
After incubation of whole blood with a maximum recommended daily dose for seven
previously isolated active substances, a statistically significant reduction (p<0.05) in activity
of Cu,Zn SOD was found after the treatment with duloxetine, escitaloprame and fluoxetine.
In contrast, the activity of CAT, Se-GPx and GR was not statistically significantly different
from the appropriate control. None of the tested antidepressant pre-incubated with Cu,Zn
SOD (mol/mol) did not change the CD or fluorescence emission spectra of the protein,
suggesting the change in activity was not the result of direct interaction of the drug with this
antioxidant enzyme. Only three above mentioned antidepressants showed a significant
antioxidant potential per se. Since oxidative stress is involved in the etiology of depression,
our results suggest the protective effect of some antidepressants by removal of free-radical
species, indicating the mechanism of their pleiotropic effects as the consequence of targeted
clinical purpose.
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Biomedicinski potencijal novih estranskih saliciloiloksi derivata
Mihaly Szécsi, Nikoletta Szab6, Marija N. Sakac*, Evgenija A. burendi¢*, Katarina M. Penov
Gasi*, Andrea R. Nikoli¢*, Jovana J. Ajdukovi¢*, Aleksandar M. Okljesa*, Vesna V. Koji¢**,
Bianka E. Herman, Suzana S. Jovanovi¢ Santa*
15t Dept. of Medicine, Univ. of Szeged, Kordnyi fasor 8-10, H-6720 Szeged, Hungary;
‘Prirodno-matematicki fakultet, Univ. u Novom Sadu, Trg D. Obradovica 3, 21000 Novi Sad;
**Institut za onkologiju Vojvodine, Put Dr Goldmana 4, 21204 Sremska Kamenica

Mnogi derivati estrogenih hormona se vezuju za estrogene receptore i deluju kao
antiestrogeni, drugi inhibiraju enzime steroidogeneze, znacajne za veliki broj Zivotno vaznih
procesa, a neki deluju kao antioksidansi ili antiproliferativni agensi. Stoga je cilj ovog rada
bilo ispitivanje biomedicinskog potencijala steroidnih jedinjenja u ¢ijoj su strukturi
kombinovane karakteristike estrogenih hormona i derivata salicilne kiseline, dve bioloski
veoma aktivne grupe jedinjenja. Ispitali smo inhibitorni potencijal sintetisanih estranskih
saliciloiloksi derivata na enzime A°-3BHSD, 17BHSD1, 17BHSD2 i 17BHSD3, kao i
antiproliferativnu i antioksidantnu aktivnost. Najpotentnijim se pokazao 3-hidroksiestra-
1,3,5(10)-trien-17p-il salicilat, koji je vrlo efikasno inhibirao enzim 17BHSD2.

Biomedical potential of novel salicyloyloxy estrane derivatives
Mihaly Szécsi, Nikoletta Szabd, Marija N. Sakac*, Evgenija A. DPurendi¢*, Katarina M. Penov
Gasi*, Andrea R. Nikoli¢*, Jovana J. Ajdukovi¢*, Aleksandar M. Okljesa*, Vesna V. Koji¢**,
Bianka E. Herman, Suzana S. Jovanovi¢ Santa*
15 Dept. of Medicine, Univ. of Szeged, Kordnyi fasor 8-10 H-6720 Szeged, Hungar
*Faculty of Sciences, Univ. of Novi Sad, Trg D. Obradoviéa 3, 21000 Novi Sad, Serbia
**Oncology Institute of Vojvodina, Put Dr Goldmana 4, 21204 Sremska Kamenica, Serbia

Many estrogen hormone derivatives bind to estrogen receptors and act as antiestrogens,
some inhibit steroidogenic enzymes, important for a number of vital processes, while others
act as antioxidants or anti-proliferative agents. The aim of this study was to test biomedical
potential of steroid compounds, whose structures posess characteristics of both estrogenic
hormones and salicylic acid derivatives, two biologically very active groups. We examined the
inhibitory potential of the synthesized salicyloyloxy estrane derivatives against enzymes A>-
3BHSD, 17BHSD1, 17BHSD2 and 17BHSD3, as well as their antiproliferative and antioxidant
activity. Among others, 3-hydroxyestra-1,3,5(10)-trien-173-yl salicylate very efficiently
inhibited 17BHSD2 enzyme.

Realizacija ovog rada finansirana je iz sredstava projekata HUSRB/1002/214/133 RECODAC i 114-451-
1104/2014-03.
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Antikancerska aktivnost 17a-pikolil i 17(E)-pikolinilidenskih derivata
androstana na MDA-MB-231 ¢elije kancera dojke
Dimitar S. Jakimov, Vesna V. Koji¢, Lidija D. Aleksi¢, Gordana M. Bogdanovi¢,
Jovana J. Ajdukovic¢*, Evgenija A. Purendic¢*, Katarina M. Penov Gasi*, Marija N. Sakac*,
Suzana S. Jovanovi¢-Santa*
Institut za onkologiju Vojvodine, Put Dr Goldmana 4, 21204 Sremska Kamenica
*Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, 21000 Novi Sad

U radu je ispitivan antiproliferativni i pro-apoptrotski potencijal 17a-pikolil i 17(E)-
pikolinilidenskih derivata androstana. Svi steroidni derivati smanjili su proliferaciju MDA-
MB-231 ¢elija. Takode su uticali na ¢elijski ciklus i indukovali apoptozu i nekrozu iste linije
¢elija. Vec¢ina jedinjenja povecavala je ekspresiju pro-apoptotskog Bax proteina. Ekspresija
anti-apoptotskog Bcl-2 proteina bila je manja u vecini tretiranih uzoraka u poredenju sa
kontrolom. Raskidanje PARP proteina potvrdeno je u svim uzorcima. Izostanak aktivacije
kaspaze-3 nekim jedinjenjima ukazuje na indukciju apotoze kaspaza-nezavisnim putevima.
Rezultati su pokazali da neka od ispitivanih jedinjenja imaju znacajan biomedicinski
potencijal i da bi mogla biti kandidati za razvoj antikancerske terapije.

Anticancer activity of 17a-picolyl and 17(E)-picolinylidene androstane
derivatives against MDA-MB-231 breast cancer cells
Dimitar S. Jakimov, Vesna V. Koji¢, Lidija D. Aleksi¢, Gordana M. Bogdanovi¢,
Jovana J. Ajdukovic¢*, Evgenija A. Djurendic¢*, Katarina M. Penov Gasi*, Marija N. Sakac*,
Suzana S. Jovanovi¢-Santa*
Oncology Institute of Vojvodina, Put Dr Goldmana 4, 21204 Sremska Kamenica
*Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad

Antiproliferative and pro-apoptotic potential of 17a-picolyl and 17(E)-picolinylidene
androstane derivatives was studied. All tested steroid derivatives decreased proliferation of
MDA-MB-231 cells. They also affected the cell cycle distribution and induced apoptosis and
necrosis in the same cell line. Most derivatives induced higher expression of proapoptotic
Bax protein. The expression of antiapoptotic Bcl-2 protein was lower in almost all treated
samples compared to control. Cleavage of PARP protein was confirmed in all treated samples.
The lack of Caspase 3 activation by some compounds, suggested that they induced apoptosis
in Caspase-independent manner. Results showed that some of the investigated compounds
have substantial biomedical potential and could be candidates for anticancer drug
development.

Realizacija ovog rada finansirana je iz sredstava projekata ON172021 i 114-451-3600/2013-03.
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Hidroliza koncentrovane suspenzije sirovog skroba a-amilazom
iz Bacillus licheniformis 9945a
Marinela Sokarda Slavi¢, Zoran Vujci¢* i Natasa Bozi¢
Centar za hemiju, Institut za Hemiju, Tehnologiju i Metalurgiju, Univerzitet u Beogradu,
Studentski trg 12-16, 11000 Beograd, Srbija
*Katetra za Biohemiju,Hemijski fakultet, Univerzitet u Beogradu,
Studentski trqg 12-16, 11000 Beograd, Srbija

a-Amilaza iz Bacillus licheniformis 9945a (BliAmy) je veoma efikasna u hidrolizi
koncentrovanog sirovog kukuruznog skroba na temperaturi ispod temperature njegovog
geliranja (60°C). Kako na proces hidrolize koncentrovanog sirovog kukuruznog skroba utice
veci broj promenljivih, (sadrzaj suve supstancije, temperatura, koli¢ina enzima, pH i vreme),
metodom odzivne povrSine (Response surface methodology, RSM) odredeni su reakcioni
parametri hidrolize. Bez obzira na koncentracije sirovog skroba, BliAmy je bila veoma
efikasna, postizu¢i skoro kompletnu hidrolizu pri 30 %-noj suspenziji skroba posle 22 casa
hidrolize. Nacin degradacije kukuruznih skrobnih granula i promene u strukturi skroba
tokom hidrolize praceni su TLC, SEM i XRD metodama.

Hydrolysis of concentrated raw corn starch by a -Amylase from
Bacillus licheniformis 9945a
Marinela Sokarda Slavi¢, Zoran Vuj¢i¢* and Natasa BoZi¢
Centre of Chemistry, Institute of Chemistry, Technology and Metallurgy, University of Belgrade,
Studentski trg 12-16, 11000 Belgrade, Serbia
*Department of Biochemistry, Faculty of Chemistry, University of Belgrade,
Studentski trg 12-16, 11000 Belgrade, Serbia

a-Amylase from Bacillus licheniformis 9945a (BliAmy) was found to be very efficient in
hydrolysis of concentrated raw corn starch at temperatures below the starch gelatinization
temperature (60 °C). The hydrolysis of raw corn starch is affected by many variables
including solid content, temperature, enzyme loading, pH and time. Response surface
methodology (RSM) was used to optimize the reaction parameters of concentrated raw corn
starch hydrolysis. Regardless of raw starch concentration tested, BliAmy was very effective,
achieving almost complete hydrolysis degree on 30 % starch suspension after 22 h of
hydrolysis. The mode of degradation of native maize starch granules and the changes in the
starch structure during the hydrolysis was monitored by TLC, SEM and XRD methods.
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Stabilizacija lipaza iz Candida rugosa jednostavnom i efikasnom
imobilizacijom na hidroksiapatitu
Jovana Trbojevi¢ Ivi¢, Dusan Velickovi¢*, Aleksandra Dimitrijevi¢**, Dejan Bezbradica***,
Marija Gavrovi¢ Jankulovi¢*, Nenad Milosavi¢****

Inovacioni centar, Hemijski fakultet, 11000 Beograd, Republika Srbija
*Katedra za biohemiju, Hemijski fakultet, 11000 Beograd, Republika Srbija
**Katedra za molekularnu biologiju i biohemiju, Univerzitet Kalifornija Irvin, USA
***Katedra za biohemijsko inZenjerstvo i biotehnologiju, TehnoloSko-metalurski fakultet,
11000 Beograd, Republika Srbija
****Centar za medicinu, Univerzitet Kolumbija, 10027 Njujork, Njujork

Razvili smo brz i efikasan metod imobilizacije industrijski veoma vrednih Candida rugosa
lipaza (CRL) na ekonomican, biokompatibilan nosac¢ - hidroksiapatit, sa visokim prinosom
imobilizacije (blizu 100 %) i prinosom aktivnosti od 50 %. Imobilizovane lipaze su pokazale
znacajno visu stabilnost nego slobodni enzim, nakon termalnog tretmana na 60 °C i u
prisustvu razli¢itih 95 % polarnih organskih rastvaraca, pre svega kratkolancanih alifati¢nih
alkohola, znacajnih polaznih sirovina u sintezi brojnih estara i drugih znacajnih proizvoda.
Predstavljeni rezultati ukazuju na veliki upotrebni potencijal dobijenog preparata u
razli¢itim industrijskim procesima, koji iziskuju rad u nekonvencionalnim reakcionim
uslovima.

Candida rugosa lipase stabilization by simple and effective immobilisation
on hydroxyapatite
Jovana Trbojevi¢ Ivi¢, Dusan Velickovi¢*, Aleksandra Dimitrijevi¢**, Dejan Bezbradica***,
Marija Gavrovi¢ Jankulovi¢*, Nenad Milosavi¢****

Innovation Center, Faculty of Chemistry, 11000 Belgrade, Republic of Serbia,
*Biochemistry Department, Faculty of Chemistry, 11000 Belgrade, Republic of Serbia
**Deparment for Molecular Biology and Biochemistry, University California Irvine, California
***Department for Biochemical Engineering and Biotechnolgy, Faculty of Technology and
Metallurgy, 11000 Belgrade, Republic of Serbia
****xMedical Center, Columbia University, 10027 New York, New York

We have developed a simple and highly effective method for immobilising industrially very
appreciated and valuable Candida rugosa lipases from commercial preparation on
ecologically suitable, biodegradable and economical hydroxyapatite support. Our
immobilisation protocol resulted in excellent immobilisation yield of nearly 100 % and
activity yield of 50 %, which is significantly higher in comparison to other immobilisation
protocols for different enzymes on the same support. Immobilised lipase formulation has
proven to have superior stability, compared to free enzyme, at both high temperature (60 °
C) and in the presence of different polar organic solvents, especially short-chain alcohols:
methanol, ethanol and iso-propanol. Therefore, presented experimental data strongly
support the great future potential of the prepared Candida rugosa immobilisate.
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Obezbojavanje antrahinonskih boja peroksidazom izolovanom
iz svezZeg ekstrakta rena
Natasa Z. Sekuljica, Nevena Z. Prlainovi¢, Andrea B. Stefanovi¢, Jelena R. Jovanovi¢*,
Dusan Z. Mijin*, Zorica D. KneZevi¢-Jugovi¢*
Inovacioni centar TehnololoSko-metalurskog fakulteta, Beograd
*Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11000 Beograd,
Republika Srbija

Peroksidaza iz rena se pokazala kao izuzetan biokatalizator za oksidaciju brojnih aromati¢nih
jedinjenja ukljuc¢uju¢i i antrahinonske boje. Poslednjih godina reakcije oksidacije
antrahinonskih boja katalizovane peroksidazom iz rena sve viSe dobijaju na znacaju zbog
blagih reakcionih uslova, velike efikasnosti, malih utrosaka energije i ekoloski prihvatljivih
sporednih proizvoda. U cilju zastite zdravlja coveka i Zivotne sredine, pre ispu$tanja otpadnih
voda u prirodne vodotokove neophodan je njihov pravilan tretman. U cilju ispitivanja
obezbojavanja, kao model su izabrane dve antrahinonske boje: C.I. Acid Violet 109 (AV 109)
i C.I. Acid Blue 225 (AB 225). U reakciji razgradnje izabranih antrahinonskih boja koris¢ena
je peroksidaza iz sveZeg ekstrakta rena bez daljeg preci§¢avanja. U reakcijama katalizovanim
sa 0,1 IU enzimske aktivnosti uklonjeno je 89 % AV 109 boje nakon 30 minuta (pH 4,0,
koncentracija vodonik-peroksida 0,1 mM, koncentracija boje 30 mg dm3) i 75 % AB 225 boje
(pH 5,0, koncentracija vodonik-peroksida 0,2 mM, koncentracija boje 30 mg dm) nakon 40
minuta.

Anthraquinone dyes decolorization using peroxidase
from fresh horseradish extract
Natasa Z. §ekuljica, Nevena Z. Prlainovié¢, Andrea B. Stefanovi¢, Jelena R. Jovanovi¢®,
Dugan Z. Mijin*, Zorica D. KneZevi¢-Jugovi¢*
Innovation center of Faculty of Technology and Metallurgy, Karnegijeva 4, Belgrade
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, 11000 Belgrade,
Republic of Serbia

Horseradish peroxidase approved to be a great alternative for the detoxification of different
organic compounds including anthraquinone dyes. Recently, horseradish peroxidase-
mediated decolorization reactions have attracted much attention because of the mild
reaction conditions, high efficiency, low energy consumption and eco-friendly by-products.
Because of the human health and nature safety, proper treatment of polluted and colored
wastewater is neccessary before discharging in to the natural recipients. This papper deals
with the decolorization of two model dyes: C.I.Acid Violet 109 (AV 109) and C.I.Acid Blue
225 (AB 225). For this purpose, fresh extract of horseradish peroxidase (from roots) without
further purification was used. 0.1 IU of enzyme activity was sufficient for 89 % of AV 109
(pH 4.0, hydrogen peroxide 0.1 mM, dye concentration 30 mg dm=3), and 75 % of AB 225 dye
decolorization (pH 5.0, hydrogen peroxide 0.2 mM, dye concentration 30 mg dm3),within 30
and 40 min, respectively.
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Procjena oksidativne stabilnosti biodizela — uticaj prirodnih antiokidanata
Biljana Damjanovi¢-Vratnica
Metalursko-tehnoloski fakultet, Univerzitet Crne Gore, DZordZa Vasingtona bb.,
81000 Podgorica, Crna Gora, biljanad@ac.me

Biodizel je gorivo dobijeno iz biljnih ili Zivotinjskih sirovina kroz proces esterifikacije. Zbog
svoje hemijske strukture podloZno je oksidacionim procesima. Sirovina (jestivo ulje,
Zivotinjska mast ili koriS¢eno otpadno ulje) sadrZi znacajnu koli¢inu nezasi¢enih masnih
kiselina i time je proces autoksidacije neizbjezan, posebno pri dugom skladistenju.

U ovom radu, ispitan je antioksidativni potencijal 4 razli¢ite aromati¢ne biljke iz familije
Lamiaceae kod biodizela dobijenog iz rafinisanog i koris¢enog ulja uljane repice. Mjerenja
oksidacione stabilnosti su vrSena na Rancimat instrumentu na temperature od 110 °C.
Rezultati su pokazali da ruzmarin i posebno Zalfija imaju visok antioksidativni potencijal u
poredenju sa sintetickim antioksidantom BHT, posebno kod biodizela dobijenog iz otpadnog
ulja uljane repice.

Evaluation of oxidative stability of biodiesel — impact of natural antioxidants
Biljana Damjanovi¢-Vratnica
Faculty of Metallurgy and Technology, University of Montenegro, DZordza VaSingtona bb.,
81000 Podgorica, Montenegro, biljanad@ac.me

Biodiesel is a fuel component made from plant or animal feedstock through an esterification
process. Due to the chemical structure, the biodiesel is susceptible to oxidation processes.
Its raw material (vegetable oils, animal fats and used frying oils) contains a significant
amount of fatty acids with double bonds, so, its oxidative stability is a reason for concern,
especially when storing it over an extended period of time.

In this work, the potential of 4 different aromatic plants from Lamiaceae family to improve
the oxidation stability of refined and waste rapeseed oil based biodiesel was investigated.
Measurements of oxidation stability were carried out according to the European biodiesel
specifications with a Rancimat instrument at 110 °C.

Rosemary and especially sage showed very high antioxidant protection factor compared to
commercial antioxidant BHT, especially in waste rapeseed oil based biodiesel.
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Aflatoksin u kukuruzu iz Zzetve 2013. godine u Republici Srbiji
Igor Jaji¢, Sandra Jaksi¢*, Darko Gulja$, Sasa Krstovi¢, Biljana Abramovi¢**
Univerzitet u Novom Sadu, Poljoprivredni fakultet, Departman za stocarstvo,
Trg D. Obradovica 8, 21000 Novi Sad, Srbija
*Naucni institut za veterinarstvo, Rumenacki put 20, 21000 Novi Sad, Srbija
**Univerzitet u Novom Sadu, Prirodno matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine, Trg D. Obradoviéa 3, 21000 Novi Sad, Srbija

Tokom jeseni 2013. i prvoj polovini 2014. godine, sa razli¢itih farmi u Srbiji, prikupljen je
221 uzorak kukuruza poreklom iz proizvodne 2013. godine. Uzorci su zatim analizirani na
prisustvo aflatoksina koriSéenjem imunohemijske (ELISA) metode. Prosecan sadrzaj afla-
toksina u ispitivanim uzorcima kukuruza je iznosio 33,6 pg/kg, u opsegu od 2 do 93 pg/kg.
Prisustvo aflatoksina u uzorcima je iznosilo 16,3 %, a 6,8 % uzoraka je sadrzavalo aflatoksin
iznad maksimalno dozvoljene granice prema vazecoj regulativi Republike Srbije, odnosno
18,1 % prema regulativi Evropske Unije. Uzimaju¢i u obzir vremenske uslove, moze se
zakljuciti da su oni u 2013. godini bili znatno nepovoljniji za rast plesni iz roda Aspergillus u
odnosu na 2012. godinu kada je utvrdeno izuzetno visoko prisustvo i sadrzaj aflatoksina. To
su potvrdili i rezultati predstavljeni u ovom radu, gde je pored smanjenog prisustvu
aflatoksina u uzorcima kukuruza poreklom iz zetve 2013. godine, registrovan i smanjen
njegov sadrzaj.

Aflatoxin in Serbian maize from 2013 harvest
Igor Jaji¢, Sandra Jaksi¢*, Darko Gulja$, Sasa Krstovi¢, Biljana Abramovic¢**
University of Novi Sad, Faculty of Agriculture, Department of Animal Science,
Trg D. Obradovica 8, 21000 Novi Sad, Serbia
*Scientific Veterinary Institute, Rumenacki put 20, 21000 Novi Sad, Serbia
**University of Novi Sad, Faculty of Science, Department of Chemistry, Biochemistry and
Environmental Protection, Trg D. Obradovica 3, 21000 Novi Sad, Serbia

Two hundred and twenty one samples of maize from 2013 harvest were randomly collected
from different farms in Serbia during autumn 2013 and the first half of 2014 year. Samples
were then analyzed for the presence of aflatoxin using enzyme linked immunosorbent assay
(ELISA) method. The average aflatoxin content was 33.6 pg/kg within range from 2 to 93
pg/kg. Established overall presence was 16.3 %. Regarding legislation, 6.8 % of samples were
above the maximum limit permitted by Serbian and 18.1 % above EU regulations. Bearing in
mind the weather conditions, it can be concluded that these in 2013 were considerably less
favorable for the growth of Aspergillus mold relative to 2012 when remarkably high aflatoxin
presence and content were found. This was confirmed by results presented in this paper,
where besides lower presence of aflatoxin, its content in maize was meaningfully decreased.

Acknowledgment: The authors acknowledge financial support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Projects No. ON172042 and TR31081).
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Optimizacija uslova ultrazvu¢ne ekstrakcije za odredivanje sadrzaja fenola i
antioksidativni kapacitet divljih jabuka
Nevena R. Ivanovi¢, Vladimir B. Mihailovi¢, Andrija R. Ciri¢, Samo Kreft*,
Ljubinka G. Joksovi¢, Predrag T. Burdevi¢
Prirodno — matematicki fakultet, Radoja Domanovica 12, Kragujevac, Srbija
*Farmaceutski fakultet, ASkerceva 5, Ljubljana, Slovenija

Cilj ovog rada bio je optimizovati uslove ultrazvucne ekstrakcije za fenolna jedinjenja i
odrediti antioksidativni kapacitet divljih jabuka (kora i pulpa) koris¢enjem metodologije
odgovora povrSine. Statisticki softver Design Expert je koriS¢en za odredivanje uticaja
koncentracije metanola (v/v %), odnosa ¢vrsto/tecno (g/mL), temperature (°C) i vremena
ekstrakcije (min) na sadrzaj fenolnih jedinjenja. HPLC analiza ekstrakata dobijenih pod
otimalnim uslovima je pokazala da oba ekstrakta sadrze hlorogensku kiselinu, epikatehin i
floridzin, dok ekstrakt kore sadrZi jo$ i katehin, hiperozid i kvercitrin. Ekstrakt kore ima ve¢i
sadrzaj ispitivanih fenolnih jedinjenja, kao i flavonoida i fenolnih kiselina kvantifikovanih
HPLC metodom. Ekstrakt kore je takode pokazao bolju antioksidativnu aktivnost koja je
ispitana DPPH, ABTS'*, NO, OH, O;" metodama i metodom reduktivne aktivnosti. Dobijeni
optimalni uslovi mogu biti iskoriS¢eni u daljim istrazovanjima za izolovanje flavonoida i
fenolnih kiselina, koji su prisutni u divljoj jabuci, a koja je zapostavljena kao prirodni resurs
ovih vaznih bioaktivnih jedinjenja.

Optimization of ultrasound-assisted extraction conditions for phenolic
content and antioxidant capacity of wild apple fruits
Nevena R. Ivanovi¢, Vladimir B. Mihailovi¢, Andrija R. Ciri¢, Samo Kreft*
Ljubinka G. Joksovi¢, Predrag T. Durdevi¢
Faculty of Science, Radoja Domanovica 12, Kragujevac, Serbia
*Faculty of pharmacy, ASkerceva 5, Ljubljana, Slovenia

The objective of this study was to optimize ultrasound - assisted extraction conditions for
phenolic compounds and antioxidant capacity in wild apples (peel and pulp) using response
surface methodology. Design Expert statistical software was applied to determine the effects
of methanol concentration (v/v %), solid : liquid ratio (g/mL), temperature (°C) and
extraction time (min) on phenolic content. HPLC analysis of extracts obtained by extraction
under optimal conditions showed that both of extracts contains chlorogenic acid, epicatechin
and phloridzin, while peel contains catechin, hyperozide and quercitrin except these three
compounds. The peel extract contains higher concentrations of phenolic compounds, as well
as flavonoids and phenolic acid quantified using HPLC. Peel extract also showed higher
antioxidant activity, measured by DPPH, ABTS*, NO, OH, O, scavenging activity methods
and reducing activity method. Obtained optimal conditions colud be used in further research
for the isolation of flavonoids and phenolic acids that are present in wild apple, which has
been underestimated as a natural resource of these important bioactive compounds.

Acknowledgment: This work was supported by Ministry of Science and Technology of Serbia, project No. OIS
172016.
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Antioksidantni potencijal $ire i vina ,Frankovka“
Diandra D. Pinta¢, Tatjana M. Majki¢, Jelena D. Nadpal, Zorica O. Mrkonji¢, Ivana N.
Beara, Marija M. Lesjak
Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Novi Sad

Sorta vinove loze Frankovka se Koristi Sirom Evrope za proizvodnju vina. Postoji malo
podataka o antioksidantnom potencijalu razli¢itih proizvoda od ove sorte grozda, te je cilj
ovog rada bilo odredivanje antioksidantne aktivnosti i sadrzaja ukupnih fenola i flavonoida,
glavnih nosioca ove bioloske aktivnosti, u $iri i vinima starim 14 dana (mlado vino), odnosno
6 meseci. Sadrzaj ukupnih fenola i flavonoida, kao i antioksidantni potencijal odredeni su
primenom standardnih spektrofotometrijskih testova. Antioksidantna aktivnost je ispitana
testovima zasnovanim na sposobnosti neutralizacije slobodnih radikala (kapacitet ,hvatanja*
hidroksil radikala) i transferu elektrona (neutralizacija difenilpikrilhidrazil radikala i
odredivanje redukcione sposobnosti-FRAP test). Najveéi sadrzaj ukupnih fenola i flavonoida
detektovan je u S§iri i opada tokom starenja vina, najverovatnije usled degradacije ovih
jedinjenja tokom sazrevanja vina. U svim primenjenim testovima, Sira je ispoljila najbolju
antioksidantnu aktivnost, koje korelira sa ukupnim sadrzajem fenola i flavonoida. U
poredenju sa propil-galatom, poznatim sinteti¢ckim antioksidantom, uzorci su ispoljili sli¢an
antioksidantni efekat. Rezultati potvrduju da su ispitani uzorci potentan izvor prirodnih
antioksidanata (fenola i flavonoida) i nedvosmisleno potvrduju njihovu vezu sa ,francuskim
paradoksom*, jer se smatra da su ovi prirodni proizvodi odgovorni za smanjenu ucestalost
kardiovaskularnih bolesti medu francuskom populacijom.

Rad je finansiran od strane Ministarstva prosvete, nauke i tehnoloSkog razvoja RS (OI 172058)

Antioxidant potential of must and wine "Blaufrankisch"
Tatjana M. Majki¢, Diandra D. Pinta¢, Jelena D. Nadpal, Zorica O. Mrkonji¢, Ivana N.
Beara, Marija M. Lesjak
Faculty of Science, University of Novi Sad, Novi Sad

Grape variety Blaufrinkisch is used all over Europe for producing wine. There is little data on
antioxidant potential of various products of this grape variety. Therefore, the goal of this
study was to determine antioxidant activity and the content of total phenolics and flavonoids,
as the main carrier of biological activities in must and wines 14 days (young wine) and 6
months old. Content of total phenolics and flavonoids, as well as the antioxidant potential
were determined using standard spectrophotometric assays. Antioxidant potential was
evaluated using antioxidant tests, based on measuring the radical scavenging effect on
diphenylpicrylhydrazyl radical and hydroxyl radical, and reducing power (FRAP) assay. The
highest content of total phenols and flavonoids was detected in the must and decreased
during the aging of wine, probably due to the degradation of these compounds during wine
ripening. In all tests, the must had the best antioxidant activity, correlating with total phenol
and flavonoid content. Compared with propyl gallate, a well known synthetic antioxidant,
the samples expressed simmilar antioxidant effect. The results confirmed that the must and
wine are a potent source of natural antioxidants (phenols and flavonoids), and undoubtedly
connecting them to the "French paradox" -responsability of this natural products for reduce
cardiovascular disease among the French population.

The Ministry of Education, Sciences and Technological Development RS (OI 172058) supported this research
work
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Superkriti¢na ekstrakcija korijandera — Uticaj srednjeg precnika cestica
Branimir Pavli¢, Arijana Bu$i¢*, Drazenka Komes*, Jelena Vladi¢, Zoran Zekovi¢
Tehnoloski Fakultet, Univerzitet u Novom Sadu, Bulevar Cara Lazara 1, 21000 Novi Sad, Srbija
*Prehrambeno-biotehnoloski Fakultet, SveuciliSte u Zagrebu, Pierottijeva 6, 10000 Zagreb,
Hrvatska

Korijander (Coriandrum sativum L.) je aromati¢na i medicinska biljka iz porodice Apiaceae.
Seme korijandera sadrzi razli¢ita lipofilna (nezasi¢ene masne Kiseline i etarsko ulje) i
hidrofilna (fenolne kiseline i flavonoide) bioaktivna jedinjenja. Prema tome, razli¢ita
farmakoloska delovanja kao S$to su antimikrobno, antioksidativno, antidijabeticko,
antiinflamatorno i neuroprotektivno delovanje, su pripisana semenu korijandera. Cilj ovog
rada je bilo ispitivanje uticaja srednjeg precnika Cestica usitnjenog semena korijandera na
prinos i hemijski sastav ekstrakata dobijenih superkriticnom ekstrakcijom (SFE). Ekstrakti
dobijeni pomoc¢u SFE su uporedeni sa lipidnim ekstraktima i etarskim uljem dobijenim
Soxhlet ekstrakcijom i destilacijom vodom, a njihov hemijski sastav je odreden GC-MS i GC-
FID analizom. Dominanto jedinjenje u etarskom ulju, kao i u ekstraktima dobijenim pomoc¢u
SFE, je linalool, ¢iji je prinos rastao sa smanjenjem srednjeg prec¢nika cestica biljnog
materijala. Pored linaloola, dominantna jedinjenja u ekstraktima korijandera su
monoterpenski ugljovodonici (y-terpinen i (+)-limonen) i oksidovani monoterpeni (kamfor i
geraniol).

Supercritical fluid extraction of coriander — Influence of mean particle size
Branimir Pavli¢, Arijana BusSi¢*, Drazenka Komes*, Jelena Vladi¢, Zoran Zekovi¢
Faculty of Technology, University of Novi Sad, Bulevar Cara Lazara 1, 21000 Novi Sad, Serbia
* Faculty of Food Technology and Biotechnology, University of Zagreb, Pierottijeva 6, 10000
Zagreb, Croatia

Coriander (Coriandrum sativum L.) is aromatic and medicinal plant, belonging to Apiaceae
family. Coriander seeds contain various lipophilic (unsaturated fatty acids and essential oil)
and hydrophilic (phenolic acids and flavonoids) bioactive compounds. Therefore, various
pharmacological activities such as antimicrobial, antioxidant, antidiabetic, antiinflamatory
and neuroprotective, have been ascribed to coriander seeds, due to its interesting chemical
composition. The aim of this work was to investigate influence of mean particle size of
coriander seeds on yield and chemical profile of extracts obtained by supercritical fluid
extraction (SFE). Extracts obtained by SFE were compared with lipid extracts and essential
oil obtained by Soxhlet extraction and hydrodistillation, and their chemical profile was
determined by GC-MS and GC-FID analysis. Dominant compound in essential oil, as well as
in extracts obtained by SFE, was linalool, which yield increased with reduction of mean
particle size of plant material. Besides linalool, dominant compounds in coriander extracts
were monoterpene hydrocarbons (y-terpinene and (+)-limonene) and oxygenated
monoterpenes (camphor and geraniol).
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Superkriti¢na ekstrakcija i antioksidativna aktivnost
etarskog ulja korijandera
Zoran Zekovi¢, Sasa Durovi¢, Branimir Pavli¢, Aleksandra Cvetanovic¢
Tehnoloski fakultet, Univerzitet u Novom Sadu, Bulevar Cara Lazara 1,
21000 Novi Sad, Republika Srbija

Korijander (Coriandrum sativum L.; Apiaceae botanicka familija) je jednogodisnja biljka koja
potice sa Mediterana i Bliskoisto¢ne regije. Biljka cveta u junu i julu, a daje okrugle plodove
sa dva perikarpa. Ova biljka se uzgaja radi dobijanja lis¢a i semena. Seme korijandera sadrzi
oko 18% masnih kiselina/triglicerida, i oko 0,84% etarskog ulja. Plod korijandera, takode,
sadrzi viSe masnih kiselina/triglicerida nego etarskog ulja. Etarsko ulje je bezbojna do svetlo
Zuta tecnost koja poseduje karakteristi¢can miris i ukus. Glavna komponenta etarskog ulja je
linalool (do 70%). Etarsko ulje ove biljke se u prehrambenoj industriji upotrebljava kao zacin,
a poznata je i njegova upotreba u tradicionalnoj medicini (protiv reumatizma i bolova u
zglobovima). Cilj ovog istrazivanja bio je izolovanje etarskog ulja iz semena korijandera
primenom superkriticne ekstrakcije, kao i ispitivanje antioksidativne aktivnosti dobijenih
ekstrakata. U cilju dobijanja ekstrakata izvrSene su ekstrakcije na pritiscima od 100, 150 i
200 bar, temperaturama 40, 55 i 70°C i protocima ekstragensa od 0,2; 0,3 i 0,4 kg CO/h.
Odredeni su prinosi ekstrakcije i dobijeni ekstrakti su testirani na antioksidativnu aktivnost
primenom DPPH testa i metode inhibicije lipidne peroksidacije.

Supercritical fluid extraction (SFE) and antioxidant activity
of coriander essential oil
Zoran Zekovi¢, Sasa Durovi¢, Branimir Pavli¢, Aleksandra Cvetanovic¢
Faculty of Technology, University of Novi Sad, Bulevar Cara Lazara 1,
21000 Novi Sad, Republic of Serbia

Coriander (Coriandrum sativum L., Apiaceae botanical family) is an annual, herbaceous plant
originally from the Mediterranean and Middle Eastern regions. The plant flowers from June
to July, and yields round fruits consisting of two pericarps. The plant is cultivated for its
aromatic leaves and seeds. The seeds contain up to 18% of oil (fatty acids/triglycerides);
however, the essential oil content in seeds is approximately 0.84%. Coriander extract from
the fruits is also very rich in fat, and relatively poor in essential oil. Essential oil is a colorless
or pale yellow liquid with a characteristic odor and mild, sweet, warm and aromatic flavor;
linalool is the major constituent (up to 70%). In the food industry, coriander oil is used as a
flavoring agent and adjuvant, but it also has a long history in the traditional medicine
(against rheumatism and pain in the joints). Aim of this research was to isolate essential oil
from coriander fruit and test the obtained extracts for antioxidant activity. Extraction
processes were conducted at three different pressures (100, 150, and 200 bar), temperatures
(40, 55, and 70°C) and solvent flows (0,2; 0,3, and 0,4 kg CO;/h). After determination of
extraction yield, obtained extracts were tested for antioxidant acitvity using DDPH assay and
lipid peroxidation test.
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Uticaj sistema gajenja na sadrzaj skroba u krtolama krompira
Aleksandra M. Kosovi¢, Jelena Z. Mesarovi¢, Dusanka M. Milojkovi¢-Opsenica, Goran M.
Gvozden*, Nebojsa M. Momirovi¢**, Dobrivoje Z. Posti¢***
Univerzitet u Beogradu - Hemijski fakultet, Studentski trg 12-16, 11158 Beograd, Srbija;
*Golic trade d.o.o0., Romanovci b.b. 78400 Gradiska, Bosna i Hercegovina
**Univerzitet u Beogradu - Poljoprivredni fakultet, Nemanjina 6, 11080 Zemun, Srbija;

***Institut za zastitu bilja i Zivotnu sredinu, Teodora Drajzera 9, 11040 Beograd, Srbija

Hemijski sastav i nutritivhu vrednost krompira odreduju razli¢iti faktori: sortiment, oblast
gajenja, zemljiste, klima i primenjena poljoprivredna praksa. U cilju odredivanja uticaja sorte
inacina gajenja na sadrzaj skroba u krtolama krompira ispitivani su uzorci Cetiri sorte iz dve
godine proizvodnje u tri razlicita sistema gajenja. Na osnovu odredene ukupne specifi¢ne
rotacije (a1) i specifi¢ne rotacije komponenti rastvornih u etanolu (a2) izracunat je sadrzaj
skroba u kori i jezgru krtola. Dobijeni rezultati pokazuju da je jezgro bogatije skrobom u
odnosu na koru. U uzorcima krompira iz dve godine proizvodnje (2013. i 2014.), nije
utvrdena statisticki znacajna razlika izmedu srednjih vrednosti sadrzaja skroba.
Jednofaktorska analiza varijanse je pokazala da se ispitivane sorte ne razlikuju znac¢ajno po
sadrzaju skroba. Medutim, utvrdena je statisticki znacajna razlika u sadrzaju skroba u
uzorcima dobijenim organskim, konvencionalnim i integralnim sistemom zemljoradnje.
Uzorci gajeni konvencionalnim sistemom zemljoradnje imaju najvec¢i sadrzaj skroba.

Zahvalnica: Ova istraZivanja su podrZana od strane Ministarstva prosvete, nauke i tehnolosSkog razvoja
Republike Srbije (projekat br. 172017).

The influence of growing system on the content of starch in potato tubers
Aleksandra M. Kosovi¢, Jelena Z. Mesarovi¢, DuSanka M. Milojkovi¢-Opsenica, Goran M.
Gvozden*, Nebojsa, M. Momirovi¢**, Dobrivoje Z. Posti¢***

University in Belgrade—Faculty of Chemistry, Studentski trg 12-16, 11158 Belgrade, Serbia
*Goli¢ Trade d.o.o. Bosanska GradiSka, Bosnia and Hercegovina
**University in Belgrade —Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
***Institute for Plant Protection and Environment, Teodora Drajzera 9, 11040 Belgrade, Serbia

Chemical composition and nutritional value of potatoes is determined by various factors:
cultivar, growing area, soil, climate and agricultural practice. In order to determine the
impact of the cultivar and cultural practice on starch content, the samples of four cultivars
from two production years in three different agronomic systems were tested. Based on total
specific rotation (a1) and specific rotation of components dissolved in ethanol (a2) the
content of strach in the core and peel of tubers was calculated. Results showed that the core
contained more starch in comparison to peel. There was no statistically significant difference
between the mean values of starch content in samples from two production years (2013 and
2014). One-way analysis of variance showed that the investigated cultivars were not differ in
starch content. However, the statistically significant difference was established regarding to
organic, conventional or integral systems of agriculture. The highest strach content was
found in potato samples from conventional farming system.

Acknowledgements: This research was supported by the Ministry of education, science and technological
development of the Republic of Serbia (Grant No. 172017).
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Primena binarnog sistema u multivarijantnoj analizi heksanskih
ekstrakata cerealija i pseudocerealija
Marijana Acanski, Kristian Pastor, Lato Pezo*, Bura Vuji¢**
Univerzitet u Novom Sadu, Tehnoloski fakultet, Bulevar Cara Lazara 1, 21000 Novi Sad, Srbija

*Univerzitet u Beogradu, Institut za opStu i fizicku hemiju, Studentski trg 12-16,

11158 Beograd, Srbija
**Univerzitet u Novom Sadu, Institut za prehrambene tehnologije, Bulevar Cara Lazara 1,

21000 Novi Sad, Srbija

U ovom radu analizirani su heksanski ekstrakti brasna razlicitih sorti heljde, amarantusa,
spelte, kukuruza i strnih zita (pSenice, je¢ma, ovsa, razii tritikalea). Heksanom ekstrahovane
lipidne komponente derivatizovane su reagensom za transesterifikaciju, trimetilsulfonijum-
hidroksidom (TMSH) u 0,2M metanolu. Primenom gasne hromatografije sa masenom
spektrometrijom u heksanskim ekstraktima cerealija i pseudocerealija identifikovani su
metil-estri dominantnih i minornih masnih kiselina, kao i neosapunjive materije: fitosteroli,
tokoferol i skvalen. Eliminacijom metil-estara dominantnih masnih kiselina prisutnih u
heksanskim ekstraktima svih ispitanih sorti i primenom binarnog sistema u multivarijantnoj
analizi automatski integrisanih povrsina ekstrahovanih komponenata, ispitana je moguénost
diferencijacije brasna cerealija i pseudocerealija. Rezultati pokazuju da se heljda, amarantus,
kukuruz i spelta jasno i nedvosmisleno klasifikuju i diferenciraju u grupe uzoraka brasna
svake vrste. S obzirom na visok stepen botanic¢ke srodnosti sortimenta strnih Zzita, uzorci
brasna svih vrsta pSenice, je¢ma, ovsa, razi i tritikalea ¢ine jednu zasebnu grupaciju.

Binary system application in multivariate analysis of hexane
extracts of cereal and pseudocereal flour
Marijana Ac¢anski, Kristian Pastor, Lato Pezo*, Djura Vuji¢**

University of Novi Sad, Faculty of Technology, Bulevar Cara Lazara 1, 21000 Novi Sad, Serbia
*University of Belgrade, Institute of General and Physical Chemistry, Studentski trg 12-16,
11158 Belgrade, Serbia
**University of Novi Sad, Institute of Food Technology, Bulevar Cara Lazara 1,

21000 Novi Sad, Serbia

In this work hexane flour extracts of different varieties of buckwheat, amaranth, spelt, corn
and small grains (wheat, barley, oats, rye and triticale) were analyzed. Lipid components
extracted with hexane were derivatized wusing transesterification reagent,
trimethylsulfonium hydroxide (TMSH) in 0.2M methanol. The system of gas
chromatography with mass spectrometry was used to identify dominant and minor fatty acid
methyl esters and unsaponifiable compounds: phytosterols, tocopherol and squalene,
present in hexane extracts of cereals and pseudocereals. The dominant fatty acid methyl
esters, present in hexane extracts of all investigated varieties, were eliminated. Applying the
binary system and the multivariate analysis to automatically integrated areas of extracted
components we examined the possibility of differentiation of cereal and pseudocereal flour
samples. The results show that buckwheat, amarantus, corn and spelt could be clearly and
unambiguously classified and differentiated into groups of samples of each type of flour.
Because of high botanical similarity of small grains assortment, flour samples of all types of
wheat, barley, oats, rye and triticale were classified into a separate group.
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Epoksidni nanokompoziti na bazi organoglina
Milo$ Tomi¢, Branko Dunji¢, Marija Nikoli¢, Jasna Donlagi¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11000 Beograd

Mehanicka, reoloska i antikorozivna svojstva polimera se mogu znacajno poboljsati
dodatkom malih kolicina nanoglina. Svojstva nanokompozita polimer/nanoglina
prvenstveno zavise od stepena dispergovanosti nanogline u polimernoj matrici. U ovom radu,
pripremljena je serija nanokompozita na bazi epoksidne smole (diglicidil-etar bisfenola A),
poliamido-amina kao umrezivaca i 1 mas.% hemijski modifikovanih glina. Kori$¢ene su dve
komercijalne organogline (Cloisite 30B; Cloisite 15A) i jedna sintetisana u nasoj laboratoriji
sa heksadecilaminom kao modifikatorom. Nanokompoziti su pripremani direktnim
meSanjem gline i epoksidne smole (DM) i prethodnim dispergovanjem gline u smesi
organskih rastvaraca (SM). Na osnovu ogleda bubrenja i reolo$kih merenja konstatovano je
da polarnost modifikatora gline odreduje stepen bubrenja organoglina u smesi rastvaraca,
kao i elasti¢na svojstva formirane fizicke mreze Cestica gline. Opticka mikroskopija i reoloska
merenja su potvrdila veéi stepen dispergovanosti gline i bolja reolo$ka svojstva neumrezenih
nanokompozita pripremljenih SM metodom u odnosu na DM metodu. Dinamicko-
mehanicka analiza je pokazala da dodatak gline sa modifikatorom koji sadrzi hidroksilne
grupe, koriste¢i SM metodu, dovodi do najveceg poboljSanja mehanickih svojstava umreZene
epoksidne smole u staklastom stanju. Postupak pripreme i tip modifikatora gline nisu bitno
uticali na temperaturu ostakljivanja umrezenih nanokompozita.

Epoxy nanocomposites based on organoclays
Milo§ Tomi¢, Branko Dunji¢, Marija Nikoli¢, Jasna Djonlagic¢
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade

The mechanical, rheological and anticorrosion properties of polymers can be significantly
improved by incorporation of small amounts of nanoclays. The properties of polymer/clay
nanocomposites (NCs) are primarily dependent on the dispersion degree of nanoclays. In
this work, the series of epoxy NCs based on diglycidyl ether of bisphenol A epoxy resin,
polyamidoamine curing agent and 1 wt% of chemically modified clays was prepared. Two
commercial organoclays (Cloisite 30B; Cloisite 15A) and one synthesized in our laboratory
with hexadecylamine as clay modifier were used. Clays were incorporated by either direct
mixing with epoxy resin (DM) or by previous swelling of clay in a thinner (SM). Based on the
“free swelling” test and rheological analysis, the swelling capacity of clays in the thinner and
elastic properties of formed physical network of clay were dependent on the type of clay
modifier. The optical microscopy confirmed higher dispersion degree of clays in the uncured
NCs prepared with the SM in comparison to the DM method, which also had more improved
rheological properties. The dynamic-mechanical analyses showed that incorporation of clay
with modifier that contained hydroxyl groups, using SM method, led to the highest
improvement of mechanical properties of cured epoxy resin in the glassy state. The
preparation method and the type of clay modifier slightly affect the glass transition
temperature of cured NCs.

Rad je finansiran od strane Ministarstva prosvete i nauke Republike Srbije, Projekat 172062.

109

EXIT



PRINT EXIT

52. savetovanje Srpskog hemijskog drustva
HTM P 2

Nanokompoziti biodegradabilnog poliestra sa glinama modifikovanim
heksadecilaminom i poli(etilen-oksidom)
Marija S. Nikoli¢, Sanja O. Jevti¢, Jelena R. Rogan, Jasna A. Donlagi¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija

Biodegradabilni polimeri, a posebno alifatski poliestri, kao ekolo$ki pogodni materijali
postali su aktuelno polje istrazivanja i jedno od reSenja rastu¢ih problema zastite Zivotne
sredine. Mehanicka, barijerna i termicka svojstva alifatskih poliestara se mogu znac¢ajno
poboljsati dodavanjem punioca nano-dimenzija, kao $to je prirodni montmorilonit (glina).
Da bi se poboljsala kompatibilnost sa polimernom matricom i obezbedila dobra disperzija
punioca, neophodno je modifikovati povrsinu gline pogodnim organskim modifikatorima. U
okviru ovog radu uradena je modifikacija gline (Cloisite®Na*) organskim modifikatorima:
heksadecilaminom, HDA, i poli(etilen-oksidom) sa jednom zavrSnom amino grupom, PEO-
NH,. Uspesnost modifikacije gline potvrdena je WAXS analizom (poveéanje d-rastojanja) i
TG analizom. Modifikovane gline su koriS¢ene za pripremu nanokompozita na bazi
biodegradabilnog poliestra, metodom iz rastvora u hloroformu. Kao polimerna matrica
koris¢en je diblok kopolimer poli(e-kaprolakton)-poli(etilen-oksid), PCL/PEQ, kod koga je
PEO blok bio molarne mase 750 g/mol, a PCL blok 22000 g/mol. Sadrzaj nanogline je bio
konstantan i iznosio je 3,2 mas.%. WAXS analizom i reoloSkim merenjima u stanju rastopa
utvrdena je bolja disperzija nanoglina modifikovanih hidrofobnim HDA, u odnosu na
nanogline bez modifikatora ili modifikovane sa PEO-NH,. Termicka svojstva nanokompozita
su ispitana DSC i TG analizom.

Nanocomposites of biodegradable polyester with clays modified with
hexadecylamine and poly(ethylene oxide)
Marija S. Nikoli¢, Sanja O. Jevti¢, Jelena R. Rogan, Jasna A. Donlagic¢
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Serbia

Biodegradable polymers, especially aliphatic polyesters are in the focus of current research
as a potential solution for the growing environmental pollution. Mechanical, thermal or
barrier properties of aliphatic polyesters can be greatly improved with the addition of small
amount of nano-filler, such as natural montmorillonite (clay). In order to achieve good
dispersion of the filler in the polymer matrix, the surface of clay is modified with suitable
organic modifiers. Within the frame of this work, surface modification of the natural clay
(Cloisite®Na*) was performed, by using hexadecylamine, HDA, and poly(ethylene oxide)
with amino end group, PEO-NHj,, as clay modifiers. The efficiency of the modification was
confirmed by WAXS and TG measurements. The obtained modified clays were used for the
preparation of nanocomposites with biodegradable polyester, by solution casting. The
polymer matrix was diblock copolymer poly(e-caprolactone)-poly(ethylene oxide), PCL/PEQO,
with PCL of 22000 g/mol and PEO of 750 g/mol. The amount of the nanoclays was fixed at
3.2 wt.%. WAXS and melt rheology measurements confirmed better dispersion for the clay
modified with hydrophobic HDA, in comparison to the unmodified or the clays modified with
PEO-NH,. Thermal properties of the nanocomposites were evaluated by using DSC and TG
analysis.

Rad je finansiran od strane Ministarstva prosvete i nauke Republike Srbije: Projekat 172062
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Triblok i diblok PCL kopolimeri sa malim sadrzajem PEO segmenta: termicka,
povrsinska i morfolo$ka svojstva
Marijana M. Ponjavi¢, Marija S. Nikoli¢, Sanja O. Jevti¢, Jelena R. Rogan,
Sanja I. Stevanovi¢*, Jasna Donlagic¢
Tehnolosko-metalurski fakultet,Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija
*ICTM, Univerzitet u Beogradu, Njegoseva 12, Beograd, Srbija

Dve serije, jedna triblok (PCL/PEO/PCL) i druga diblok (PCL/PEO) kopolimera su sintetisane
polimerizacijom otvaranja prstena e-kaprolaktona, upotrebom dihidroksi i monohidroksi
poli(etilen-oksida) kao makroinicijatora i kalaj(II)-oktoata kao katalizatora. Duzina PEO
bloka je bila fiksirana dok je duzina PCL bloka podeSavana promenom molskog odnosa &-
CL/PEOQ. Struktura kopolimera je potvrdena 'H NMR spektroskopijom, a molarna masa je
odredena GPC analizom. Termicka svojstva i stepen kristalini¢nosti kopolimera su ispitivani
pomocu DSC i WAXS. Kopolimeri su semikristalinicni sa ortorombi¢nom kristalnom
reSetkom PCL-a. Morfologija povrSine kopolimernih filmova je ispitana optickom
mikroskopijom i AFM analizom, dok su apsorpcija vode i apsorpcija vlage testirani u rastvoru
fosfatnog pufera i izlaganjem atmosferi vlaznosti 97 %. Rezultati ukazuju da mali sadrzaj
PEO segmenta utiCe na termi¢ku degradaciju, kristalini¢nost i morfologiju kopolimernih
uzoraka. Optitka mikroskopija i AFM analiza su potvrdile lamelarnu strukturu sferulita.
Hrapavost kopolimernih filmova je uslovljena sadrzajem PEO i pre¢nikom sferulita.

Triblock and diblock PCL copolymers with a low content of PEO segment: the
thermal, surface and morphological properties
Marijana M. Ponjavi¢, Marija S. Nikoli¢, Sanja O. Jevti¢, Jelena R. Rogan,
Sanja I. Stevanovi¢*, Jasna Ponlagi¢
Faculty of Technology and Metallurgy,University of Belgrade, Karnegijeva 4, Serbia
*ICTM, University of Belgrade, Njegoseva 12, Belgrade, Serbia

Two series, one of triblock (PCL/PEO/PCL) and the other of diblock (PCL/PEQ) copolymers
were synthesized by ring-opening polymerization of e-caprolactone, by using dihydroxy or
monohydroxy poly(ethylene oxide) as the macroinitiators and tin(II) octoate as the catalyst.
The PEO block length was fixed while the PCL block lengths were tailored by changing molar
ratio of e-CL/PEOQ. The copolymers’ structure was confirmed by "HNMR spectroscopy while
molecular weights were determined by GPC analysis. The thermal properties and the degree
of crystallinity of the copolymers were investigated by DSC and WAXS. Copolymers were
semicrystalline with the orthorhombic PCL crystall lattice. The surface morphology of the
copolymer films was investigated by using optical microscopy and AFM analysis, while water
absorption and moisture uptake properties were tested in a phosphate buffer solution and
by exposure to an atmosphere of 97 % relative humidity. Data indicated that a low content
of PEO segment had an influence on thermal degradation behavior, crystallinity and
morphology of copolymer samples. Optical microscopy and AFM analysis confirmed the
spherulitic lamellar structure. Roughness of copolymer films were affected by the content of
PEO and by the spherulites’ diameter.

Rad je finansiran od strane Ministarstva prosvete i nauke Republike Srbije: Projekat 172062
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MoryhHocTt npuMeHe notuMepHor emyiaratopa Cithrol DPHS
3a crabunusanujy B/Y emynsuja
Jenena P. Mununkosuh, JIuguja b. [letposuh, Jagpanxka JI. ®paj,
Japocnas M. KaroHa, Cangpa b. byuko
Texnonowxu paxyniten, Ynueepsuitieii y Hosom Cagy, byn. uapa Jlazapa 1,
21000 Hosu Cag, Cpouja

Emyn3uje Tuna Boga y yiby (B/Y) cy nucnepsHu CUCTEMH, KOjU Ce Kao TOTOBU NIPOU3BOIH, WIH
HOCA4y¥ aKTHBHUX MaTepuja, 4ecTo Kopucre y (apmaleyTckoj U mpexpambeHoj UHIYCTPHjH.
[To3Hato je fa ce pagy O M3y3€THO HECTAaDWIHUM CUCTEMHMA, KOZ KOjUX YECTO JOJIasd 10
cenapaudje ¢asa u Ipyrux odyinka HecTadUIHOCTH, TaKo Ja W3DOp eMysraTtopa U 0COOUHE
yibHE (ha3e IpencTassbajy Beoma BakHe (haKkTope KOju fedHUHULTY BUXOBY CTa0MIHOCT.

Iws oBor paga OuO je WcnUTHBalke MOTYRHOCTH NpHMEHe NUNO(MWIHOT, MOIUMEpPHOr
emynraropa, Cithrol DPHS-a, 3a crabunusanujy emynsuja B/Y moropHux 3a NnpuUMeHy Y
¢apmaneyrckoj wuHmyctpuju. CropoBemeHa HWCOUTHBaka o00yxBaTuiaa cy HAedUHHCAHE
mebhydasHor noHamama emyyiraropa IpUMEHOM TEH3UOMETPHj€, Kao U UCIIUTHBAaKkE 0COOUHA
20% (m/M) emynsyja Bofie y napaHCKOM U MaCIMHOBOM YJby, cTabunusoBanux ca 1% (M/m)
Cithrol DPHS. Ha ocHOBy pe3ysnTaTa UCIUTHBamba 0CODMHA JOOUjeHUX eMyi3Hja (BeIUYHHA U
pacrofienia BeIMYMHA KalKd U CeNMMEHTallMOHa CTabwiIHOCT y Toky 30 JaHa) U3BEJEeHU Cy
onrosapajyhu 3axspydnu.

Pag tipoucitiexao u3 uciwipawcueawa na dpojexiy Op. III 46010/3, xoju ¢unancupa Munuciiapcitgo
apoceetiie, HayKke U WexHoTOwKol paseoja Petiydnuxe Cpouje.

The possibility of using polymeric emulsifier Cithrol DPHS for stabilization
of W/0 emulsions

Jelena R. Milinkovi¢, Lidija B. Petrovi¢, Jadranka L. Fraj, Jaroslav M. Katona,
Sandra D. Bucko
Faculty of Technology, University of Novi Sad, Bul. cara Lazara 1, 21000 Novi Sad, Serbia

Water-in-oil (W/0) emulsions are dispersed systems that are often used in the
pharmaceutical and food industries as products, or as carriers of active substances. It is well
known that they are very unstable systems, so that the selection of emulsifier and the
properties of the oil and water phase are the main factors affecting their stability.

The aim of this paper was to examine the possibility of application the lipophilic, polymeric
emulsifier, Cithrol DPHS, for stabilization of W/O emulsions that are suitable for use in
pharmaceutics. The behavior of the emulsifier at W/0 interphases was determined by means
of tensiometry. The characteristics of 20% (w/w) emulsions of water in paraffin oil and in
olive oil (droplet size and size distribution and stability during 30 days of storage), which
were stabilized with 1% (w/w) Cithrol DPHS, were investigated too. On the basis of obtained
results appropriate conclusions were made.

This work has been supported by the Ministry of Education Science and Technological development of the
Republic of Serbia (Grant Number 111 46010).
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Toksic¢nost i anti-acetilholinesterazna aktivnost novih hibridnih jedinjenja
ferocena i indola
Dragan B. Zlatkovi¢, Niko S. Radulovi¢, Katarina V. Miti¢, Pavle J. Randelovi¢*,
Nikola M. Stojanovi¢**
Departman za hemiju, Prirodno-matematicki fakultet, Univerzitet u NiSu,
33, 18000 Nis, Srbija
*Departman za fiziologiju, Medicinski fakultet, Univerzitet u NiSu,
Bulevar dr Zorana Dindica 81, 18000, Ni$
** Medicinski fakultet, Univerzitet u NiSu, Bulevar dr Zorana Dindica 81, 18000, Nis

Nedavno je utvrdeno da se citotoksi¢nost supstituisanih 2-fenilindola drasti¢no poveéava
uvodenjem ferocenskog jezgra u molekul. U potrazi za novim citotoksi¢nim agensima
sintetisali smo dva nova hibridna jedinjenja ferocena i indola, 2-(3-ferocenilfenil)-1H-indol i
2-(4-ferocenilfenil)-1H-indol, koriste¢i FiSerovu sintezu indola kao klju¢ni korak sinteze.
Oba jedinjenjenja pokazala su slabu anti-acetilholinesteraznu aktivnost, ali i jaku
citotoksi¢nu aktivnost na makrofage peritoneuma pacova i slanovodne racice Artemia salina.
Takode, oba jedinjenja su u znacajnoj meri inhibirala mijeloperoksidaznu aktivnost Sto
sugeriSe njihovu potencijalnu primenu za lecenje upalnih procesa. Dobijeni rezultati
bioloskih testova vrlo su ohrabrujuéi i ukazuju na mogucu citotoksicnu aktivnost ovih
jedinjenja i na ljudske celije raka.

N ©f¥®<
U NaNOZIHCI 1. F’hNHNH2 H
o:< = 2. polyphosphoric

acid

Toxicity and acetylcholinesterase inhibiting activity of novel
ferrocene-indole hybrids
Dragan B. Zlatkovi¢, Niko S. Radulovi¢, Katarina V. Miti¢, Pavle J. Randelovic*,
Nikola M. Stojanovi¢**
Department of Chemistry, Faculty of Science and Mathematics, University of Nis,
Visegradska 33, RS-18000 Nis, Serbia
*Department of Physiology, Faculty of Medicine, University of Nis,
Bulevar dr Zorana Dindica 81, RS-18000 Nis, Serbia
**Faculty of Medicine, University of Ni§, Bulevar dr Zorana Dindica 81, RS-18000 Nis, Serbia

It has been recently reported, that an incorporated ferrocene unit into the 2-phenylindole
scaffold can drastically improve the cytotoxic activity of the parent compounds. In our search
for new promising cytotoxic agents we have designed and prepared two novel ferrocene-
indole hybrids, 2-(3-ferrocenylphenyl)-1H-indole and 2-(4-ferrocenylphenyl)-1H-indole,
utilizing the Fischer indole synthesis as the key step. Both compounds have showed weak
anticholinesterase activity but high cytotoxicity against rat peritoneal macrophages and
crustacean Artemia salina. Also, both compounds have showed significant myeloperoxidase
inhibiting activity, thus suggesting a potential use in inflammatory disorders. The results of
these tests are very encouraging as they also suggest possible cytotoxic activities of these
compounds against human cancer cell lines.
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HHTtepakiuje 5-apuin-1H-nmupa30i-3-kapdOKCHIHHX KHCETHHA
ca yueTHpH H30PopMe xyMaHe KapDdo-aHXHIPaA3e U3 MepPCcIeKTHBe
MOJIEKYJICKOT MO EJI0Bamka
Hnuja H. LIsyjernh, Myxamet Tany”, Usan O. Jypanuh*, TaTjana XK. Bepduh™,
Knaynuy T. Cynypan®, bpauxo J. Ipakynuh**
Hnosavyuonu uentiap Xemujckoi paxynitietnid, Ynusep3uttiewi y beoipagy,
Cwygenticku Tpi 12-16, Beoipag, Cpduja

*Meuapuiman HEYPO®ABPA, Cexuuja 3a papmayujy u Hywipaueymuxy, Ynueep3utieid y

Qupenyu, Yia lluga 6, 50019 Cecitio dnopenitiuno, Pupenya, Hianuja
**[Jenttiap 3a xemujy - UXTM, Ynueep3suitieiti y Beoipagy, Fheiowesa 12, Beoipag, Cpduja

***Xemujcxu Qaxyniieit, Ynugepsutteii y beoipagy, Cuygentticku Tpi 12-16, beoipag, Cpduja

Ykpatko cy onucaHe BepOBaTHE MHTEpaKlMje KOHIeHepHe cepuje 23 5-apuin-1H-nupason-3-
KapbOKCW/IHEe KUCeTWHe ca 4YeTUpu H3odopme XxymaHe Kapdo-aHxupnpase. MHxudUTOpHA
aKTUBHOCT jefuibemha npema 4yeTupu usodopme xymane kapbo-auxunpase (I, 11, IX u XII) je
eKkcriepuMeHTanHo onxpehena. Jemumwewa uHxubWpajy usogopme IX u XII xymane kapdo-
aHxXugpase y MUKpPOMOJIapHOM OIICEery KOHIIeHTpaluja, Jok cy npema usopopmama I u II
HeaKTHBHA Y KOHIIeHTpanujama 1o 50 Mukpomona (K; BpegHoCTH). PasnuuuTe rpyne jenumemna
Yy OKBHUPY MCIMTHUBAHOI ceTa MHxUOupajy usogopmy IX unu usodopmy XII xymane xapdo-
anxunpase. Pasamatpajyhu camo CTpyKTypy UCIMTHBAHUX jeluierha HeMoryhe je o8jacHUTH
cenekTUBHOCT. CTynuje MOMEeKyICKOT JokuHra, kopucrehu 3] CTpyKType yenux eHsuma Kao
MeTe, Cy YCIleurHo objacHuse CeleKTUBHOCT UCITUTUBAHUX jeliiberha peMa usodopmama IX
u XII xymaHne kapbo-aHXufpase, kao U CEJEKTUBHOCT Pa3IMUYUTHX IPyNa jeJUmema NpemMa
nsogopmu IX mn XII.

Interactions of 5-aryl-1H-pyrazole-3-carboxylic acids with four
human carbonic anhydrase isoforms - a molecular modelling perspective
Ilija N. Cvijeti¢, Muhamet Tanc *, Ivan O. Jurani¢**, Tatjana Z. Verbi¢***,
Klaudiu T. Supuran*, Branko J. Drakuli¢**

Innovation Center of the Faculty of Chemistry, University of Belgrade,

Studentski Trg 12-16, Belgrade, Serbia
*NEUROFARBA Department, Sezione di Scienze Farmaceutiche e Nutraceutiche, Universita
degli Studi di Firenze, Via Ugo Schiff 6, 50019 Sesto Fiorentino, Florence, Italy
**Department of Chemistry - Institute of Chemistry, Technology and Metallurgy, University of
Belgrade, NjegoSeva 12, Belgrade, Serbia
***Faculty of Chemistry, University of Belgrade, Studentski Trg 12-16, Belgrade, Serbia

We describe in silico modelled interactions between 23 5-aryl-1H-pyrazole-3-carboxylic acids
and four isoyzmes (I, II, IX and XII) of human carbonic anhydrase (hCA). Inhibitory activity
of compounds were expermentaly determined. Compounds inhibited hCA IX and XII in
micromolar range of concentrations. Copounds were proved as inactive toward hCA I and 11
in concentrations up to 50 uM (K; values). Different subsets of compounds inhibited hCA IX
or hCA XII. It appears as imposible to provide rational for experimentaly determined
selectivity by considering structure of compounds only. Molecular docking on whole isoyzme
structures explained strong inhibitory preferences of compounds toward hCA IX and XII
over hCA T and II, as well as preferences of different subsets toward hCA IX or hCA XII.
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Sinteza i bioloSka aktivnost 5-supstituisanih derivata benzimidazola
Jelena Z. Penjisevi¢, Vladimir V. Sukalovi¢, Deana B. Andri¢*, Goran M. Rogli¢*,
Sladana V. Kosti¢-Rajaci¢
IHTM-Centar za hemiju, Univerzitet u Beogradu, NjegoSeva 12
*Hemijski fakultet Univerziteta u Beogradu, Studentski trg 12-16, Beograd

U cilju proucavanja interakcija izmedu liganda i vezivnog mesta dopaminskog D, receptora,
sintetisana je serija 5-supstutuisanih derivata benzimidazola. Zahvaljujuci razli¢itoj duzini i
fleksibilnosti mosta izmedu glave (benzimidazolski deo molekula) i repa (arilpiperazinski deo
molekula), novosintetisani ligandi se razlicito orijentiSu u vezivnom mestu receptora.

Za sve novosintetisane ligande ispitan je afinitet vezivanja za dopaminski (D) receptor u in
vitro eksperimentima kompeticije sa [*H]-spiperonom kao radioaktivnim ligandom.
Sinaptozomalne membrane izolovane su iz strijatuma mozga pacova.

RIHIHIHIH|H|/H|CI|CI|CI
n|1/2[3]4|5/6[4]5]|6

Synthesis and biological activity of 5-substututed benzimidazole derivates
Jelena Z. Penjisevi¢, Vladimir V. Sukalovi¢, Deana B.Andri¢*, Goran M. Roglic*,
Sladana V. Kosti¢-Rajaci¢
Center of Chemistry, ICTM, NjegoSeva 12, University of Belgrade, *Faculty of
Chemistry,University of Belgrade,Studentski trg 12, Belgrade

A series of 5-substituted benzimidazole derivatives were synthesized in order to further
examine the interaction between the ligand and the binding site of the dopamine (D)
receptor. Due to the different length and flexibility of the bridge between the head (the
benzimidazole moiety) and the tail (the arylpiperazine part of the molecule), newly
synthesized ligands will be oriented differently in the binding site of the receptor.
Dopaminergic activities of newly synthesized ligands were estimated by in vitro competition
binding experiments using [*H]-spiperone as the radioligand.

This work was supported by the Ministry of Education and Science of the Republic of Serbia ( project No.
172032)
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Sinteza novog steroidnog heterocikli¢cnog derivata
Aleksandar M. Oklje$a, Andrea R. Nikoli¢, Dusan D. Skori¢, Marija N. Sakac,
Evgenija A. burendi¢, Katarina M. Penov-Gasi
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, Novi Sad

Steroidni oksimi! i D-homo heterocikli¢ni derivati?3 ispoljavaju antiproliferativnu aktivnost
prema celijskim linijama razli¢itih humanih karcinoma. Cilj ovog rada bio je sinteza novog
17-aza-D-homo derivata androstanske serije, potencijalnog antitumorskog agensa. Polazno
jedinjenje u ovoj viSefaznoj sintezi bio je dehidroepiandrosteron. Struktura
novosintetizovanog jedinjenja utvrdena je NMR spektroskopijom i masenom
spektrometrijom visoke rezolucije (TOF). Pomo¢u HMBC NMR eksperimenta utvrdeno je da
se u polozaju C-16 nalazi okso grupa, a da se u polozaju C-17a nalazi hidroksiimino grupa.

Realizacija ovog rada finansirana je iz sredstava projekata ON172021 i 114-451-1104/2014-02
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0 i
H
N
—_— O
HO HO

Synthesis of a new steroidal heterocyclic derivative
Aleksandar M. Okljesa, Andrea R. Nikoli¢, Dusan D. Skori¢, Marija N. Sakac, Evgenija A.
Djurendi¢, Katarina M. Penov-Gasi
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, 3 Trg Dositeja Obradovica, Novi Sad

Steroidal oximes! and D-homo heterocyclic derivatives®? display antiproliferative activity
against various human carcinoma cell lines. The aim of this work was synthesis of a new 17-
aza-D-homo androstane derivative, as a potential antitumor agent. The starting compound
in this multistep synthesis was dehydroepiandrosterone. The structure of the newly
synthesised compound was determined by NMR and HRMS (TOF). Positions of oxo and
oximino groups were confirmed by 2D HMBC- NMR experiment.

References:

1. Yao,J, Ye, W, Liu, J,, Liu, J., Wang, C., Med. Chem. Res. 23 (2014) 1839-1843.

2. Djurendi¢, E. A., Zavi$, M. P., Saka¢, M. N., Canadi, J. J., Koji¢, V. V., Bogdanovi¢, G. M., Penov
Gasi, K. M., Steroids 74 (2009) 983-988.

3. Penov-Gasi, K. M., Okljesa, A. M., Petri, E. T., Celi¢, A. S., Djurendi¢, E. A., Klisuri¢, O. R.,
Csanadi, J. J., Batta, G., Nikoli¢, A. R, Jakimov, D. S., Saka¢, M. N., MedChemComm 4 (2013) 317-
323.
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Sinteza i bioloska aktivnost Pd(II)-kompleksa salicilaldehidno-anilinskih
Sifovih baza

Dusica Simijonovi¢, Zorica D. Petrovi¢, Vladimir P. Petrovi¢, Marko N. Zivanovi¢*,
Snezana D. Markovi¢*

Prirodno-matematicki fakultet Kragujevac, Institut za hemiju, Radoja Domanovica 12,

34000 Kragujevac
*Prirodno-matematicki fakultet Kragujevac, Institut za biologiju i ekologiju, Radoja Domanovica

12, 34000 Kragujevac

Sintetizovane su salicilaldehidne Sifove baze, 2-(((4-hidroksifenil)imino)metil)fenol (1) i 2-
(((3-hidroksifenil)imino)metil)fenol (2) i njihovi odgovaraju¢i Pd(11)-kompleksi (Pd-1 i Pd-
2), slika 1. Za razliku od liganada, oba kompleksa ispoljavaju veliku citotoksi¢nost prema
ispitivanim ¢elijskim linijama raka debelog creva (HCT-116) i raka dojke (MDA-MB-231).
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Slika 1. Strukture kompleksa
Figure 1. Structures of the complexes

Tabela 1. Citotoksicni efekti ispitivanih uzoraka
Table 1. Cytotoxic effects of examined compound

HCT-116 MDA-MB-231
IC,,, pM 24 h 72h 2dh 72h
1 1423 368.0 4402 13306
Pd-1 11.8 17.1 2769 72
2 500 277.6 500 =300
Pd-2 5.8 0.6 556 407

Synthesis and biolgical activity of Pd(II)-complexes derived from

salicylaldehyde-aniline Schiff bases
Zorica D. Petrovi¢, Vladimir P. Petrovi¢, DusSica Simijonovi¢, Marko N. Zivanovic*,
Snezana D. Markovic¢*
Faculty of Science, University of Kragujevac, Department of Chemistry,

Radoja Domanovica 12, 34000 Kragujevac

*Faculty of Science, University of Kragujevac, Department of Biology and Ecology,
Radoja Domanovica 12, 34000 Kragujevac

Salicylaldehyde Schiff bases, 2-(((4-hydroxylphenyl)imino)methyl)phenol (1) and 2-(((3-hy-
droxylphenyl)imino)methyl)phenol (2) and their corresponding Pd(1I)-complexes (Pd-1 and
Pd-2) were synthesized, Fig. 1. Both complexes exert outstanding cytotoxic character, while
ligands are much less cytotoxic on the human colon cancer cell line, HCT-116 and breast
cancer cell line, MDA-MB-231.
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Revizija strukture aristola: novo lateralno oksidativno kuplovanje timola
Miljana R. Dordevi¢, Niko S. Radulovi¢, Polina D. Blagojevi¢
Departman za hemiju, Prirodno-matematicki fakultet, Univerzitet u NiSu, ViSegadska 33,
18000 Nis, Srbija

Aristol je oficinalni antiseptik, prisutan na trzistu oko 130 godina, ali je njegova struktura i
dalje nedovoljno proucena. Vecina farmakopeja i komercijanih izvora ga vodi kao 4,4'-
bis(jodoksi)-2,2'-dimetil-5,5'-bis(1-metiletil)-1,1"-bifenil, iako ne postoje dokazi da je ova
struktura ispravna. Ovo nas je motivisalo da pripremimo aristol po proceduri iz Annales de
Chimie analytique, Vol. 14, 1909, p. 228, i pokusamo da odredimo njegovu ta¢nu strukturu.
Hromatografijom reakcione smesSe dobijene tretiranjem timola jodom u alkalnom rastvoru,
pored ¢istih mono- i dijodtimola, dobijeno je nekoliko proizvoda oksidativnog kuplovanja (1-
5). Njihova struktura je nedvosmisleno odredena na osnovu spektralnih podataka (MS, IR,
UV-Vis, 1D-i 2D-NMR). Jedinjenja 2-5 imala su molekulsku masu (550) kao i komercijalno
dostupan aristol. MozZe se zakljuciti da je aristol najverovatnije smesa vise jedinjenja, ¢ime se
mogu objasniti teSko¢e u utvrdivanju samo jedne struture koja bi objasnila sve osobine
aristola. Medu proizvodima kuplovanja, jedinjenja 1 i 2 predstavljaju dosada nezabelezene
proizvode oksidativnog lateralnog meta-kuplovanja (u odnosu na fenoksi-radikal) bilo kog
fenola. Mehanizam kojim nastaju ovi proizvodi verovatno uklju¢uje benzilne radikale za koje
se nije znalo da nastaju pod ovim uslovima.

|
OH HO
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Structural revision of aristol: a new lateral oxidative coupling of thymol
Miljana R. Dordevi¢, Niko S. Radulovi¢, Polina D. Blagojevi¢
Department of Chemistry, Faculty of Science and Mathematics, University of Nis,
Visegradska 33, 18000 Nis, Serbia

Aristol is an antiseptic that has been on the market for about 130 years, but its structure has
never been investigated in full detail. Most pharmacopeias and commercial sources list it as
4,4'-bis(iodooxy)-2,2'-dimethyl-5,5'-bis(1-methylethyl)-1,1"-biphenyl although there is no
conclusive proof that supports this structure. This motivated us to synthesize aristol in a
traditional way, according to Annales de Chimie analytique, Vol. 14, 1909, p. 228, and try to
determine its structure. Chromatography of the reaction mixture obtained by treatment of
thymol with iodine in alkaline solution yielded, along with mono- and diiodothymols, several
pure products of oxidative coupling (1-5). The structure of these compounds was
unequivocally established based on extensive spectral data. Compounds 2-5 have the same
molecular weight (550) as commercial aristol. One can conclude that aristol most probably
represents a mixture of several compounds, which in turn explains the difficulties
encountered during its structural elucidation. Among the identified compounds, 1 and 2
represent unreported products of oxidative lateral meta-coupling (with respect to the
phenoxy radical) of any phenol. The mechanism of formation of 1 and 2 probably includes
benzyl radicals that were not known to be formed under these conditions.

Acknowledgement: This work was funded by the Ministry of Education, Science, and Technological
Development of Serbia (Project 172061).
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Skrining antibakterijske aktivnosti D-modifikovanih derivata androstana
Marina P. Savi¢, Aleksandra S. Veli¢anski*, Jovana J. Ajdukovi¢, Dragoljub D. Cvetkovic®,
Sini$a L. Markov*, Evgenija A. Purendi¢, Marija N. Sakac, Katarina M. Penov-Gasi
Departman za hemiju, biohemiju i zaStitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija
‘Tehnoloski fakultet Novi Sad, Univerzitet u Novom Sadu, Bulevar cara Lazara 1,
21000 Novi Sad, Srbija

Modifikacija steroidnih jedinjenja uvodenjem novih funkcionalnih grupa, moze rezultirati u
promeni farmakoloskih svojstava polaznog molekula. Cilj rada je bio ispitivanje
antibakterijske aktivnosti petnaest D-modifikovanih derivata androstana. Test
mikroorganizmi bili su referentni sojevi Gram-pozitivnih (Staphylococcus aureus ATCC
25923, Bacillus cereus ATCC 10876 i Listeria monocytogenes ATCC 13932) i Gram-negativnih
(Escherichia coli ATCC 8739 i Pseudomonas aeruginosa ATCC 27853) bakterija. Antibakterijska
aktivnost je ispitana disk difuzionom metodom koriste¢i 15 pl derivata koncentracije 10
mg/ml. Najvec¢u otpornost pokazale su Gram-negativne bakterije prema kojima ni jedan od
ispitanih derivata nije ispoljio aktivnost. Od Gram-pozitivnih bakterija najosetljivija je bila S.
aureus na koju je deset derivata delovalo baktericidno, a najotpornija L. monocytogenes prema
kojoj su samo cetiri derivata ispoljila bakteriostatsku aktivnost.

Screening of antibacterial activity of D-modified androstane derivatives
Marina P. Savi¢, Aleksandra S. Veli¢anski*, Jovana J. Ajdukovié¢, Dragoljub D. Cvetkovi¢*,
SiniSa L. Markov*, Evgenija A. Durendi¢, Marija N. Saka¢, Katarina M. Penov-Gasi
Department of Chemistry, Biochemistry and Environmental protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia
*Faculty of Technology, University of Novi Sad, Bulevar cara Lazara 1, 21000 Novi Sad, Serbia

Modification of steroidal compounds by connecting a special functionality to the core of
steroid can result in altered pharmacological properties. The aim of this study was to screen
antibacterial activity of fifteen D-modified androstane derivatives. Tested microorganisms
were reference strains of Gram-positive (Staphylococcus aureus ATCC 25923, Bacillus cereus
ATCC 10876 and Listeria monocytogenes ATCC 13932) and Gram-negative (Escherichia coli
ATCC 8739 and Pseudomonas aeruginosa ATCC 27853) bacteria. Antibacterial activity was
tested in concentration of 10 mg/ml by disc diffusion method using 15 pl of derivatives.
Gram-negative bacteria were the most resistant strains, because there was no activity of any
tested derivatives. Ten derivatives showed bactericidal activity towards S. aureus, which was
the most susceptible among Gram-positive bacteria, while L. monocytogenes was the most
resistant. Only four derivatives showed bacteriostatic activity to this strain.

This work was supported by a grant from the Ministry of Education, Science and Technological Development
of Republic of Serbia (Project No. ON172021) and Provincial Secretariat for Science and Technological
Development (Project No. 114-451-1104/2014-02).
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Sinteza epoksida iz henodezoksiholne kiseline
Dusan . Skori¢, Marija N. Saka¢, Janos$ J. Canadi
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, Novi Sad, Srbija

Polaze¢i od henodezoksiholne kiseline (CDCA) izvrSena je sinteza metil-3a-
[(etoksikarbonil)oksi]-7a,8a-epoksi-5B-holan-24-oata (1), a kao sporedni proizvod dobijen
je metil-3a-[(etoksikarbonil)oksi]-6a,7a-epoksi-5p3-holan-24-oat (2). Najpre je izvrSena
selektivna zastita OH grupe u polozaju 3, a zatim je izvrSena eliminacija slobodne OH grupe
u polozaju 7 koja je dala pretezno A7 olefin dok se A® olefin javlja kao sporedni proizvod.
Klju¢ni korak u sintezi je reakcija epoksidacije sa MCPBA (m-hlorperbenzoeva kiselina) u
kojoj nastaju pomenuti epoksidi 1 i 2. Stereohemija sintetisanih epoksida potvrdena je 1D i
2D NOESY NMR eksperimentima. Dobijeni epoksidni derivati mogu biti korisni
intermedijeri u sintezi viSe derivata Zuc¢nih kiselina reakcijama otvaranja epoksida.

COOMe

Autori se zahvaljuju Pokrajinskom sekretarijatu za nauku i tehnoloski razvoj AP Vojvodine (ugovor broj 114-
451-999/2014-2) na finansiskoj pomoci u izradi ovog rada.

Synthesis of some epoxides from chenodeoxycholic acid
Dusan . Skori¢, Marija N. Saka¢, Jano$ J. Canadi
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia

Starting from chenodeoxycholic acid (CDCA) the synthesis of methyl 3a-
[(ethoxycarbonyl)oxyl-7a,8a-epoxy-5B-cholan-24-oate 1 was accomplished, while methyl 3-
a-[(ethoxycarbonyl)oxy]-6a,7a-epoxy-583-cholan-24-oate 2 was obtained as a side product.
First, selective protection of OH group in position 3 was performed, then the A’ double bond
was introduced by elimination of free OH group in position 7. A smaller quantity of A® olefin
also was identified. The key step in this synthesis was an epoxydation reaction with MCPBA,
which afforded epoxides 1 and 2. Stereochemistry of the synthesized epoxides was elucidated
with the aid of 1D and 2D NOESY NMR experiments. The obtained epoxy-derivatives could
be good starting materials in the synthesis of some new bile acid derivatives trough epoxide
opening reactions.

Authors would like to thank the Provincial Secretariat for Science and Technological Development of AP
Vojvodina (Contract No. 114-451-999/2014-2) for the financial support of this work.
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Funkcionalizacija 2-tiokso-1,2,3,4-tetrahidropirimidina i sinteza novih
halkona bez prisustva rastvaraca
Nenad Jankovi¢, Vesna Stanojlovi¢, Jelena Petronijevi¢, Nenad Joksimovi¢, Zorica Bugarci¢
Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu,
Radoja Domanovica 12, Kragujevac, Srbija

2-tiokso-1,2,3,4-tetrahidropirimidin (1) i njegovi analozi predstavljaju klasu heterocikli¢nih
molekula koji su privukli veliko interesovanje medicinske hemije.? Uprkos ¢injenici da
2-tiokso-1,2,3,4-tetrahidropirimidini imaju Sirok spektar bioloskih aktivnosti poznato je
samo nekoliko metoda za njihovu funkcionalizaciju. U ovom radu, predstavljamo reakciju
dvostrukog alkilovanja jedinjenja 1 pomoc¢u alil-bromida (Shema 1). Zatim, opisujemo
sintetizu novih halkona (3a-g) preko funkcionalizacije jedinjenja 2 sa odabranim
aromati¢nim aldehidima bez prisustva rastvaraca.

Functionalization of 2-thioxo-1,2,3,4-tetrahydropyrimidine and synthesis
of novel chalcones under solvent-free conditions
Nenad Jankovi¢, Vesna Stanojlovi¢, Jelena Petronijevi¢, Nenad Joksimovi¢, Zorica Bugarci¢
Department of Chemistry, Faculty of Science, University of Kragujevac, Radoja Domanovica 12,
Kragujevac, Serbia

The 2-thioxo-1,2,3,4-tetrahydropyrimidine (1) and their analogs, which represent a class of
heterocyclic molecules, have attracted a considerable interest in medicinal chemisty.!?
Despite the fact that 2-thioxo-1,2,3,4-tetrahydropyrimidines have a wide range of
biologically activities, there are only few known methods for their functionalization. Here,
we present a reaction for double alkylation of compound 1 with allyl-bromide (Scheme 1).
Then, we describe a reaction for the syntheses of novel chalcones (3a-g) via functionalization
of 2 with some aromatic aldehydes under solvent-free conditions.

acetone
2 <q. K:CO}
2h reflux

N 1.1 eq. NaQIT
N aromatic

f)\q/\ﬁ aldehyde

N

2 (96%) 3a-g (70-85%)

aromatic aldehyde = benzaldehyde {a), 4-nitrobenzaldehyde (b). 4-(benzyloxy)benzaldehyde (e). (urtural (d),
vanillin (e), 3.4,5-trimetoxvbenzaldehyde (f), cinnamaldehyde (g)

Scheme 1. Solvent-free synthesis of chalcones

Acknowledgements: The authors are grateful to the Ministry of Education, Science and Technological
Development of the Republic of Serbia for financial support (Grant 172011)

1. 0. C. Agbaje, O. O. Fadeyi, S. A. Fadeyi, L. E. Myles, C. O. Okoro, Bioorg. Med. Chem. Lett.

21(2011) 989.
2. D.A.Ibrahim, A. M. El- Metwally, Eur. J. Med. Chem. 45 (2010) 1158.
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Sinteza i antitumorska aktivnost novog pseudo-C-nukleozida sa
tiazolkarboksamidnim aglikonom
Milo§ M. Svir¢ev, Mirjana M. Popsavin, Ivana M. Kovacevi¢, Sasa B. Spai¢, Bojana M. Srec¢o
Zelenovié¢, Vesna V. Koji¢*, Milka B. Jadranin**, Marko V. Rodi¢, Velimir J. Popsavin
Prirodno-matematicki fakultet, Trg D. Obradovica 3, Novi Sad
*Institut za onkologiju Vojvodine, Put dr Goldmana 4, Sremska Kamenica
**Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12, Beograd

Ostvarena je viSefazna sinteza novih pseudo C-nukleozida (8 i 10, Shema 1) polaze¢i od D-
glukoze nizom selektivnih hemijskih transformacija. Ispitana je in vitro citotoksi¢na
aktivnost novosintetizovanih jedinjenja prema vise humanih malignih ¢elijskih linija, kao i
prema celijama normalnih fibroblasta plu¢a (MRC-5).

Synthesis and antitumour activity of new pseudo-C-nucleosides bearing
thiazolcarboxamide aglicone
Milo$§ M. Svircev, Mirjana M. Popsavin, Ivana M. Kovacevi¢, Sasa B. Spai¢, Bojana M. Srec¢o
Zelenovié¢, Vesna V. Koji¢*, Milka B. Jadranin**, Marko V. Rodi¢, Velimir J. Popsavin
Faculty of Sciences, Trg D. Obradovica 3, Novi Sad
*Oncology Institute of Vojvodina, Put dr Goldmana 4, Sremska Kamenica
**Faculty of Chemistry, University of Belgrade, Studentski trg 12, Belgrade, Serbia

A multistep synthesis of two novel pseudo C-nucleosides (8 and 10, Scheme 1) has been
achieved starting from D-glucose, via a number of selective chemical transformations. Both

targets 8 and 10 were evaluated for their in vitro cytotoxicity against several human
malignant cell lines, as well as against normal foetal lung fibroblasts (MRC-5).

2Ty 2 T m
2

el

H,NOG H,NOC Et02C EtOZC
NC. _o
N . /N
e L > o LT
S o S ~wOR 80" %
o 8
Ho 07 O HO Ko
8R =CMe,
10 9R=H 6 5

Scheme 1. Reagents and conditions: (a) conc. H2SO4, dry Me2CO; (b) BzCl, Py, CH:zClz; (¢) HsIOs, dry EtOAc; (d)
NH:0H x HCI, AcONa, EtOH; (e) MsCl, Py; (f) HSCH:CH(NHz)CO:zEt x HCI, EtsN, MeOH; (g) CBrCl3, DBU, CHzClz;
(h) NH3, MeOH; (i) TFA/H20 (9:1); (j) Meldrum’s acid, DMF, EtsN.

Acknowledgement: The work was supported by a grant from the Ministry of Education, Science and
Technological Development (Project 172006).

122



PRINT

Novi Sad, 29. i 30. maj 2015.
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Sinteza i antitumorska aktivnost kardiobutanolida i njegovog (6S,7S)-izomera
Ivana M. Kovacevi¢, Mirjana Popsavin, Marko Rodi¢, Goran Benedekovi¢, Vesna Koji¢*,
Gordana Bogdanovic¢*, Velimir Popsavin
Prirodno-matematicki fakultet, Trg D. Obradovicéa 3, Novi Sad
*Institut za onkologiju Vojvodine, Put dr Goldmana 4, Sremska Kamenica

Kardiobutanolid (10) je prirodni stiril-lakton izolovan iz suptropske biljke Goniothalamus
cardiopetalus!. Ovom prilikom Zelimo da saops$timo novu totalnu sintezu kardiobutanolida
(10), kao i prvu sintezu njegovog (6S,7S)-stereoizomera 11 polazedi iz furanolaktona 1, koji
je lako pristupacan iz D-ksiloze. Pored toga, detaljno ¢e biti prikazani i diskutovani rezultati
ispitivanja antitumorske aktivnosti sintetizovanih jedinjenja prema odabranim humanim
malignim ¢elijskim linijama

Synthesis and antitumour activity of cardiobutanolide and its (6S,7S)-isomer
Ivana M. Kovacevi¢, Mirjana Popsavin, Marko Rodi¢, Goran Benedekovi¢, Vesna Koji¢*,
Gordana Bogdanovic¢*, Velimir Popsavin
Faculty of Sciences, Trg D. Obradovica 3, Novi Sad
*Oncology Institute of Vojvodina, Put dr Goldmana 4, Sremska Kamenica

Cardiobutanolide (10) is a naturally occurring styryl lactone isolated from the stem bark of
Goniothalamus cardiopetalus®. Herein we report a new total synthesis of cardiobutanolide (10)
as well as the first synthesis of its (6S,7S)-stereoisomer 11 starting from lactone 1, which is
readily available from D-xylose. Additionally, the results related to evaluation of antiproli-
ferative activity of both final products against certain human tumour cell lines, will be
presented and discussed in details.

w =z H
sz p=o = w JVQ m “
(0]
(0]
1R=0H
2R- T la 3 4 5 6
jf
OH OH OH Q Q
- Ho M9 Q ;LQ H
Ph Y > 2 °, 2 -,
OH
H o
o
Kardiobutanolid {0)  (6S,7S)-kardiobutanolid (11) 7

Shema 1. (a) Iz, Im, THF; (b) aktivirani Zn, THF/HzO (4:1); (c¢) 2,2- DMP, TsOH-H:0, MezCO; (d) 2.5
wt% 0sO4 u 'BuOH, NMO, H20/ Me:CO; (e) NalO4, MeOH/H:O (2:1); (f) PhsPCH:PhBr, LIHMDS, anh.
THF; (g) TFA/H:20 (1:1); (h) 2.5 wt% OsO4 u 'BuOH, Me:CO/H:0 (10:1).

Acknowledgement: The work was supported by a grant from the Ministry of Education, Science and
Technological Development (Project 172006).

1. Hisham, A.; Toubi, M.; Shualiy, W.; Bai, M. D. A.; Fujimoto, Y. Phytochemistry 62 (2003) 597.
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Totalna sinteza (-)-kleistenolida iz diacetonida D-glukoze
Goran Benedekovi¢, Mirjana Popsavin, Jovana Francuz, Velimir Popsavin
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Trg D. Obradovicéa 3, Novi Sad

(—)-Kleistenolid (1) je prirodni proizvod izolovan iz biljke Cleistochlamys kirkii poreklom iz
Tanzanije i Mozambika. Jedinjenje 1 ima 5,6-dihidro-2H-piran-2-onsku strukturu i pokazuje
antibakterijsku (Staphylococcus aureus i Bacillus anthracis) i antigljivicnu aktivnost (Candida
albicans). U ovom radu Zelimo da saopStimo novu totalnu sintezu (—)-kleistenolida (1). Kao
polazno jedinjenje primenjen je diol 4 koji dobijen iz diacetonida D-glukoze u dve sinteticke
faze. Molekul 4 je preveden u intermedijerni Z-olefin 7 primenom viSefazne sinteticke
sekvencije koja je prikazana na reakcionoj shemi. Prirodni proizvod 1 se dobija nakon
ciklizacije-debenzilovanja olefina 7 i naknadnog acetilovanja alkohola 9.

Total synthesis of (—)-cleistenolide from diacetone-D-glucose
Goran Benedekovi¢, Mirjana Popsavin, Jovana Francuz, Velimir Popsavin
Department of Chemistry, Biochemistry and Enviromental Protection, Faculty of Sciences,
Trg D. Obradovica 3, Novi Sad

(—)-Cleistenolide (1) is a natural product isolated from the plant Cleistochlamys kirkii
originating from Tanzania and Mozambique. (-)-Cleistenolide has a 5,6-dihydro-2H-pyran-
2-one structure and shows antibacterial activity against Staphylococcus aureus and Bacillus
anthracis, as well as antifungal activity against Candida albicans. Herein we wish to report a
new total synthesis of natural product 1. Diol 4, readily available from diacetonide D-glucose
(2) over two steps, has served as a convenient starting material in this work. Molecule 4 was
converted to the intermediary Z-olefine 7 through a multi-step sequence outlined in the
reaction scheme. The natural products 1 can be accessed after cyclization-debenzylation of
7, followed by final acetylation of alcohol 9.

o RO BzO
7( Ol ..o b A O ..o d \ O-_~OH
o / )( - ¥ , >< - AcO' /
RO © BnO © BnO oH
2R=H 4R=Ry=H
3R=Bn_]2 5R =Bz R; = Ac < ° 6
l .
o o MeO,C
o h o f OH |
| - | -—
BzO~ BzO™ ™ BzO™
SAc OAc BAc OR OAc OBn
. . 8R=B
(-)-Kleistenolid (1) oR-H _]9 7

Reagents and conditions: (a) BnBr, NaH, DMF, 0°C, rt; (b) 60% AcOH, CH:Clz, rt; (c) BzCl, DMAP AcCl,
CH:Cly, rt; (d) 9:1 TFA/H:0, CH:Clz, 0°C, rt; (e) (i) H5IOs, EtOAc/H:O; (ii) MeOH, MCMP, rt; (f) TsOH,
CH:Cly, rt; (g) TiCls, CH2Cly, rt; (h) TsOH, Acz0, rt.

Acknowledgement: The work was supported by a grant from the Ministry of Educ ation, Science and
Technological Development (Project 172006).
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Sinteza novih 4-ferocenil-1,2,3,4-tetrahidrohinolina
Aleksandra Mini¢, Dragana Stevanovi¢, Niko Radulovi¢*, Goran A. Bogdanovic¢**,
Rastko D. Vukicevi¢
Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, Srbija
*Departman za hemiju, Prirodno-matematicki fakultet, Univerzitet u NiSu, Srbija
**Institut za nuklearne nauke Vinca, Beograd, Srbija

Tetrahidrohinolinski prsten ulazi u sastav brojnih bioloski aktivnih prirodnih proizvoda i
vaznih farmakoloskih agenasa, zbog Cega je razvoj metoda za dobijanje derivata ovog
heterocikla privukla zna¢ajnu paznju organskih hemicara.! U ovom radu bice opisana sinteza
serije novih 4-ferocenil-1,2,3,4-tetrahidrohinolina. Ta sinteza ostvarena je polaze¢i od 3-
(arilamino)-1-ferocenilpropan-1-ona (¢ija sinteza je ranije razvijena u nasim
laboratorijama),? koji su redukovani (NaBH,) do odgovaraju¢ih 3-(arilamino)-1-
ferocenilpropan-1-ola. Ovi poslednji tretirani su siréetnom kiselinom u ultrazvu¢nom
kupatilu dajuéi ciljna jedinjenja (79-99%) preko stabilnog a-ferocenil-karbokatjona.

/\(R
)
A B A= B
e N = e N = e NH
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Synthesis of novel 4-ferrocenyl-1,2,3,4-tetrahydroquinolines
Aleksandra Mini¢, Dragana Stevanovi¢, Niko Radulovi¢*, Goran A. Bogdanovic¢**,
Rastko D. Vukicevi¢
Faculty of Science, University of Kragujevac, Serbia
*Department of Chemistry, Faculty of Science and Mathematics, University of Ni§, ViSegradska
33, RS-18000 Nis, Serbia
**Vinca Institute of Nuclear Sciences, Belgrade, Serbia

The tetrahydroquinoline motif makes up the core structure of numerous biologically active
natural products and pharmacologically relevant therapeutic agents. Due to these facts the
development of new methodologies for the synthesis of tetrahydroquinoline derivatives
attracted nowadays enviable attention of organic chemists.! In the present report the
synthesis and spectral characterization of a small series of novel 4-ferrocenyl-1,2,3,4-
tetrahydroquinolines will be described. This synthesis was achieved starting from
3-(arylamino)-1-ferrocenylpropan-1-ones (recently described by us),?2 which were reduced
(NaBH,4) to the corresponding 3-(arylamino)-1-ferrocenylpropan-1-ols. The later were
treated with acetic acid and irradiated in an ultrasonic bath to give the target molecules (79-
99%) via a stable a-ferrocenyl carbocation.

1. V. Sridharan et al., Chem. Rev. 111 (2011) 7157.

2. a)l. Damljanovié et al., J. Organomet. Chem. 696 (2011) 3703; b) A. Pejovi¢ et al., Helv. Chim. Acta,
95 (2012) 1425.
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Novi adamantanski derivati 4-aminohinolina:

sinteza, ispitivanje in vitro i in vivo antimalarijske aktivnosti
NatasSa V. Terzi¢-Jovanovi¢, Jovana V. Burojevic¢*, Olgica Burkovié¢-Dakovié¢**,
Jelena Srbljanovi¢**, Bogdan A. Solaja*
I[HTM-centar za hemiju, NjegoSeva 12, Beograd
*Hemijski fakultet, Univerzitet u Beogradu, Beograd;
**Institut za medicinska istraZivanja, Dr Subotica 4, Beograd

Malarija je jedna od najsmrtonosnijih bolesti uzrokovana protozoi¢nim parazitima roda
Plasmodium. Prema procenama Svetske zdravstvene organizacije (WHO), svake godine od
malarije oboli preko 500 miliona ljudi od kojih umire preko milion. Nagli porast
rezistentnosti parazita, pogotovo soja P. falciparum (malarija prouzrokovana ovim parazitom
u 80% slucajeva dovodi do smrtnog ishoda) prema odobrenim terapijama stvara neprestanu
potrebu za razvojem novih i efikasnijih antimalarika. Sintetisana je serija derivata u okviru
koje su vrSene modifikacije kako na linkeru (promena duzine) tako i na hinolinskom jezgru
(uvodenje F u poziciju C3). Dobijenim jedinjenjima odredena je in vitro antimalarijska
aktivnost prema CQ-osetljivom (D6) i CQ-rezistentnim (W2 i TM91C235) sojevima P.
falciparum-a i in vivo oralna aktivnost prema P. berghei.
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Y H
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Y=H, F n=12

New adamantane 4-aminoquinoline derivatives:
synthesis, in vitro and in vivo antimalarial activity
Natasa V. Terzi¢-Jovanovi¢, Jovana V. Burojevi¢*, Olgica DPurkovi¢-Dakovic**,
Jelena Srbljanovi¢**, Bogdan A. Solaja*
ICTM-Department of Chemistry, NjegoSeva 12, Belgrad
*Faculty of Chemistry, University of Belgrade, Belgrade
**Institute for Medical Research, Dr Subotica 4, Belgrade

Malaria is one of the deadliest diseases caused by protozoan parasite Plasmodium. According
to the World Health Organization (WHO) more than 500 million people are diagnosed with
malaria every year and over one million dies from it. The sharp rise in parasite resistance,
especially of strain P. falciparum towards the approved therapies creates a constant need for
development of new and more effective antimalarials. Herein is presented the synthesis and
the activity of a series of derivatives with adamantane carrier, in which the linker length and
quinoline substitution (introduction of F in position C3) were varied. The obtained
compounds were screened in vitro against CQ sensitive (D6) and CQ resistant (W2 and
TM91C235) strains of P. falciparum and in vivo oral activity was obtained against P. berghei.

Acknowledgement: This research was supported by the Ministry of Education, Science and Technological
Development of Serbia (grant no. 172008).
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Sinteze hidroksamskih derivata individualnih i prirodnih naftnih kiselina
Ksenija J. Pavlovi¢, Bojana R. Vasiljevi¢, Mirjana M. Popsavin, Ljubica M. Grbovi¢
PMF, Departman za hemiju, biohemiju i zaStitu Zivotne sredine, Trg Dositeja Obradovica 3,
21000 Novi Sad, Srbija

Hidroksamska funkcionalna grupa ulazi u sastav mnogih bioloski aktivnih jedinjenja koja
ispoljavaju Sirok spektar farmakolo$kih aktivnosti kao §to su antiinflamatorna,
antiasmaticka, antimetastati¢ka, antibioticka i psihotropna aktivnost. U ovom radu
sintetisani su hidroksamski derivati individualnih i prirodnih naftnih kiselina ,Velebit* sa
ciljem ispitivanja njihovog efekta na porast broja mikroorganizama. Hidroksamske kiseline
su dobijene iz metil-estara naftnih kiselina koje su reagovale sa hidroksilaminom
hidrohloridom i kalijum-hidroksidom u molskom odnosu 1:3:6. Sinteze su radene u
metanolnom rastvoru na temperaturi od 110 °C, primenom zatvorenog sistema mikro-
talasnog reaktora. Optimizacija reakcione temperature i reakcionog vremena radena je na
metil-estru benzoeve kiseline kao model supstanci, pracenjem toka reakcije HPLC analizom.
Svi dobijeni hidroksamski derivati prirodnih i individualnih naftnih kiselina su
okarakterisani NMR i IR spektrima. Ostvareni prinosi se kre¢u u opsegu od 61-93% za
reakciono vreme od jedne minute.

The syntheses of hydroxamic derivatives of individual and
natural naphthenic acids
Ksenija J. Pavlovi¢, Bojana R. Vasiljevi¢, Mirjana M. Popsavin, Ljubica M. Grbovi¢
Faculty of sciences, Department of chemistry, biochemistry and environmental protection,
Trg Dositeja Obradoviéa 3, 21000 Novi Sad, Serbia

The hydroxamic functional group is part of many biologically active compounds that exhibit
a wide range of pharmacological activities such as anti-inflammatory, antiasthmatic,
antimetastatic, antibiotic and psychotropic. The aim of this study was synthesis of new
hydroxamic derivatives from individual and natural naphthenic acids and evaluation of their
effects on a number of microorganisms.The hydroxamic acids were obtained from methyl
esters of naphthenic acids which have reacted with hydroxylamine hydrochloride and
potassium hydroxide in a molar ratio of 1: 3: 6. The syntheses were carried out in methanol
solution at a temperature of 110 ° C, under sealed-vessel conditions in a microwave reactor.
Optimization of the reaction temperature and reaction time was done on the methyl ester of
benzoic acid as a model substance, and the progress of reactions were monitored by HPLC
analysis. All obtained hidroxamic derivatives of individual and natural naphthenic acids were
characterized by NMR and IR spectra. The yields are reported in the range of 61-93% for a
reaction time of one minute.
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Sinteza i antitumorska aktivnost 5-O-metil derivata goniofufurona
Jovana M. Francuz, Mirjana Popsavin, Goran Benedekovi¢, Vesna Koji¢*, Milka Jadranin**,
Gordana Bogdanovi¢*, Velimir Popsavin
Departman za hemiju, biohemiju i zaStitu Zivotne sredine, Prirodno-matematicki fakultet,

Trg D. Obradovica 3, 21000 Novi Sad, Srbija
*Onkoloski institut Vojvodine, Put doktora Goldmana 4, 21204 Sremska Kamenica, Srbija
**Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12, 11000 Beograd, Srbija

U ovom radu Zelimo da saopS$timo prvu sintezu dva 5-O-metil derivata (jedinjenje 1 i 2)
prirodnih stiril-laktona tipa goniofufurona, kao i rezultate ispitivanja njihovog uticaja na
proliferaciju odabranih humanih neoplasti¢nih ¢elija. Klju¢ni benzilni alkoholi 5 i 6, koji su
lako pristupacni iz D-glukoze, prevedeni su u derivate 1 i 2 sekvencom koja je prikazana na

reakcionoj shemi.

Synthesis and antitumour activity of 5-O-methyl goniofufurone derivatives
Jovana M. Francuz, Mirjana Popsavin, Goran Benedekovi¢, Vesna Koji¢*, Milka Jadranin**,
Gordana Bogdanovic¢*, Velimir Popsavin
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Science,
Trg D. Obradovica 3, 21000 Novi Sad, Serbia
*Oncology Institute of Vojvodina, Put doktora Goldmana 4, 21204 Sremska Kamenica, Serbi
**Faculty of Chemistry, University of Belgrade, Studentski trg 12, 11000 Belgrade, Serbia

Herein we want to report the first synthesis of two 5-O-methyl derivatives (compound 1 and
2) of natural styryl lactones related to goniofufurone, along with their effects on the
proliferation of selected human neoplastic cell lines. The key benzylic alcohols 5 and 6, which
were readily available from D-glucose, were converted to derivatives 1 and 2 trough sequence

outlined in reaction scheme.

D-glucose
Pha__O-_,.OH OH OH Ph., _O._,OH
a o 4 steps e a
. , - Ph -0 Ph 0 - . . .
HO' ‘OH / HO' ‘OH
OMe MeO "O)( MeO' ’/O)( OMe
3 5 4

6
bl Jb
OH HO HO OH
(@] O . % (@) - 5 o
. =0 o) .
MeO o0 HO o HO o MeO o0 >0
1 2

(+)-Goniofufurone 7-epi-(+)-Goniofufurone

Reagents and conditions: (a) 90% aq TFA, rt, 0.5 h, 3 99%; 0.5 h, 4 81%; (b) Meldrum's acid, EtsN, DMF,
46 °C, 74 h,141%; 70 h, 2 46%.

Acknowledgement: The work was supported by a grant from the Ministry of Education, Science and
Technological Development (Project 172006).
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Alkilovanje sterno zahtevnog 12-keto oksazolinskog derivata holne kiseline
Srdan 1. Bjedov, Marija N. Sakac
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg D. Obradovica 3, Novi Sad, Srbija

Soli Zu¢nih kiselina mogu da grade micele koje su sposobne da vezu i prenose hidrofobne
lekove. Povecanje hidrofobne povrSine Zzu¢ne kiseline moze poboljSati sposobnost za
vezivanje hidrofobnih molekula. Mi smo modifikovali hidrofobnost Zucne kiseline
uvodenjem oktil grupe u polozZaj 12 steroidnog jezgra upotrebom Grignard-ove reakcije uz
neophodnu zastitu karboksilne grupe oksazolinskim prstenom. Nukleofilna adicija
odgovarajuc¢eg Grignard-ovog reagensa na C-12 keto grupu se deSava stereoselektivno, a
apsolutna konfiguracija na novonastalom hiralnom centru ¢e biti naknadno odredena.
Adicioni proizvod, pored potencijalnog farmakoloskog znacaja, je i stereohemijski zanimljiv,
s obzirom na to da je 12-keto grupa relativno zaklonjena.!

Holna kiselina R= n-oktil

Alkylation of sterically demanding 12-keto cholic acid oxazoline derivative
Srdan I. Bjedov, Marija Sakac
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Trg D. Obradoviéa 3, Novi Sad, Serbia

Bile acid salts are amphiphilic molecules able to form micelles that can bind and transport
liphophilic drugs. Increase in hydrophobic area of bile acid can improve binding of
hydrophobic drugs. Hydrophobicity of molecule has been modified by introduction of octyl
alkyl chain in steroid skeleton using Grignard reaction. Carboxylic group has been protected
with oxazoline ring. Nucleophilic addition occurs stereoselectively, and absolute
configuration will be determined. The synthesis is also stereochemically interesting due to
lack of reactivity of keto group in olefination reactions.!

1. M. Posa, S. Bjedov, A. Sebenji, M. Sakac, Steroids 86 (2014) 16.

Zahvalnica: Ovaj rad je finansiran od strane Ministarstva prosvete, nauke i tehnoloSkog razvoja (Projekat
ON172021).
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Spektralna i kvantnohemijska proucavanja N,N'-diarilmalonamida
Violeta M. Arsovski, Bojan D. Bozi¢*, Jelena M. Mirkovi¢*, Vesna D. Vitnik**,
Zeljko J. Vitnik**, Gordana S. Us¢umli¢*, Slobodan S. Petrovi¢*, Dusan Z. Mijin*
Visoka medicinska $kola, Lole Ribara 1/2, Cuprija, Serbia
*TehnoloSko-metalurski fakultet,Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija
*IHTM, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija

N,N'-Diarilmalonamidi predstavljaju jedinjenja koja se koriste u medicini i farmaciji zbog
svoje bioloske i hemijske aktivnosti. U cilju detaljnijeg izucavanja strukture ovih jedinjenja,
ispitivan je uticaj elektronske prirode supstituenata na FT-IR, "H i '*C NMR spektre, pomocu
modela linearne korelacije slobodnih energija, koriS¢enjem proste i proSirene Hametove
jednacine i Svejn—Laptonove jednacine. Dodatno, eksperimentalni podaci su korelisani sa
DFT teorijskim podacima i dobijene su odli¢ne linearne zavisnosti.

H H

N N

X X
X: OH, MeO, Me, H, Cl, Br, COOH, CH,CO, CN, NO,

Slika. Struktura ispitivanih N,N'-diarilmalonamida
Figure. Structure of the investigated N,N'-diarylmalonamides

Spectral and quantum chemical study of N,N'-diarylmalonamides
Violeta M. Arsovski, Bojan b. Bozi¢*, Jelena M. Mirkovi¢*, Vesna D. Vitnik**,
Zeljko J. Vitnik**, Gordana S. U$¢umli¢*, Slobodan S. Petrovi¢*, Dusan Z. Mijin*
Colege of Heallth Studies, Lole Ribara 1/2, Cuprija, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia
**ICTM, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia

N,N'-Diarylmalonamides are used in medicinal and pharmaceutical chemistry due to their
biological and chemical activity. In order to get more insight into the structure of these
compounds, the influence of the electronic nature of substituents of N,N'-diaryl-
malonamides on FT-IR, 'H and "*C NMR chemical shifts has been investigated by LFER
models using the simple and the extended Hammett equations, as well as by the Swain—
Lupton equation. Additionally, experimental data have been correlated with DFT results and
excellent linear dependence has been obtained.
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Eksperimentalna i kvantnohemijska proucavanja strukture
3-(4-supstituisanih benzil)-1,3-diazaspiro[4.4Jnonan-2,4-diona
Anita M. Lazi¢, Bojan D. Bozi¢, Vesna D. Vitnik*, Zeljko J. Vitnik*, Natasa V. Valentic,
Gordana S. Uséumli¢
TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija
‘IHTM, Univetzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija

U radu je sintetizovana serija 3-(4-supstituisanih benzil)-1,3-diazaspiro[4.4]nonan-2,4-
diona ¢ija je struktura odredena temperaturama topljenja, FT-IR, 'H i 13C NMR i UV/Vis
spektroskopijom. Uticaj supstituenata na apsorpcione spektre spirohidantoina, u razli¢itim
rastvaracima, proucavan je Hametovom jednacinom. Eksperimentalni rezultati su pokazali
zadovoljavajucu saglasnost sa rezultatima kvantnohemijskih proracuna dobijenih primenom
DFT metode. Pokazano je da supstituenti znacajno uticu na intramolekulski transfer
naelektrisanja (ICT) kao i na reaktivnost proucavanih hidantoina razmatranu na osnovu
molekulskog elektrostatickog potencijala (MEP).

Experimental and quantum chemical studies on the structure of
3-(4-substituted benzyl)-1,3-diazaspiro[4.4]nonane-2,4-dione
Anita M. Lazié, Bojan D. Bozi¢, Vesna D. Vitnik*, Zeljko J. Vitnik*, Natasa V. Valenti¢,
Gordana S. Uséumli¢
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia
'ICTM, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia

In this work, a series of 3(4-substituted benzyl)-1,3-diazaspiro[4.4]nonane-2,4-dione was
synthesized and fully characterized by melting points, FT-IR, 'H, and '*C NMR and UV/Vis
spectroscopy. The Hammett equation was used to quantitatively evaluate the effects of
substituents on the absorption frequencies in different solvents. The experimental results
showed very good agreement with quantum chemical calculations obtained using DFT
method. It was shown that substituents change the extent of conjugation, and affect
intramolecular charge transfer (ICT) character. To estimate chemical reactivity of the
molecules, the molecular electrostatic potential (MEP) surface maps were calculated for the
optimized geometries of the investigated molecules.

Acknowledgment. Authors are grateful to the Ministry of Education, Science and Technological Development
of the Republic of Serbia (Project 172013) for the financial support of this work.
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Eksperimentalna i kvantnohemijska UV-Vis apsorpciona analiza
5-(supstituisanih fenilazo)-3-cijano-1-etil-6-hidroksi-4-metil-2-piridona u
etanolu i N,N-dimetilformamidu
Jelena M. Mirkovi¢, Bojan . BoZi¢, Vesna D. Vitnik*, Zeljko J. Vitnik*,
Gordana S. Us¢umli¢, Dusan Z. Mijin
Tehnolosko-metalurski fakultet,Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija
*IHTM, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija

UV-Vis apsorpcioni spektri i tautomerija deset piridonskih azo boja detaljno su analizirani u
etanolu i N,N-dimetilformamidu. Jedinjenja u okviru ove serije boja razlikuju se prema
prirodi (OMe, NO,, Cli H) i polozaju (orto-, meta- i para-) supstituenata u fenilnom jezgru.
U etanolu ispitivane boje postoje u hidrazonskom obliku, dok se u N,N-dimetilformamidu
pojavljuje hidrazon-azo anjon tautomerija. UV-Vis apsorpcione energije za jedinjenja
dobijene su pomocu vremenski zavisne DFT metode (TD-DFT). PoloZaj apsorpcionog
maksimuma anjonskog oblika zavisi od prirode i poloZaja supstituenta i moze se na¢i na visim
ili nizim talasnim duZinama u odnosu na hidrazonski oblik u N,N-dimetilformamidu.
Dobijeno je dobro slaganje izmedu eksperimentalnih i teorijskih rezultata.

Experimental and quantum chemical UV-Vis study of
5-(substituted phenylazo)-3-cyano-1-ethyl-6-hydroxy-4-methyl-2-pyridones in
ethanol and N,N-dimethylformamide
Jelena M. Mirkovi¢, Bojan D. Bozi¢, Vesna D. Vitnik*, Zeljko J. Vitnik*,

Gordana S. Us¢umli¢, Dusan Z. Mijin
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia
*ICTM, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia

In this work, UV-Vis absorption spectra, as well as tautomerism of ten arylazo pyridone dyes
have been throughly analysed in ethanol and N,N-dimethylformamide. The dyes have
different substituents (OMe, NO,, Cl and H) in different positions (ortho-, meta- and para-)
of the phenyl moiety. In ethanol, investegated dyes exist in hydrazone form, while in N,N-
dimethylformamide there is hydrazone—azo anion tautomerism. UV-Vis absorption energies
for these compounds have been calculated using TD-DFT M06-2X model. The position of the
absorption maxima of the anion forms in N,N-dimethylformamide depend on the nature and
position of the substituents and as a result of that, absorption maxima are either at lower or
higher wavelengths with respect to hydrazone form. A good agreement between experi-
mental and theoretical data was obtained.
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Sinteza novih androstanskih 16,17-seko-16,17a-dinitrila
Andrea R. Nikoli¢, Jovana J. Ajdukovi¢, Marina P. Savi¢, Aleksandar M. Okljesa,
Ivana Z. Kuzminac, Katarina M. Penov-Gasi, Evgenija A. Purendi¢, Marija N. Sakac
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, Novi Sad, Srbija

Eksemestan (6-metilenandrosta-1,4-dien-3,17-dion) je najpotentniji oralni steroidni
inhibitor enzima aromataze koji je pokazao impresivno farmakolosko i klinicko dejstvo u
lecenju hormon-zavisnih karcinoma dojke kod Zena u postmenopauzi. Takode, veliku
efikasnost u lecenju ove bolesti pokazuju i nesteroidni inhibitori aromataze, anastrozol i
letrozol. Imaju¢i u vidu strukturne elemente anastrozola i letrozola (dve nitrilne grupe) i
eksemestana, cilj ovog radu bila je sinteza novih steroidnih derivata koji u svojoj strukturi
poseduju funkcionalne grupe prisutne u pomenutim lekovima. U skladu sa tim, polaze¢i od
dehidroepiandrosterona, sintetizovani su novi steroidni 16,17-seko-16,17a-dinitrili sa 6-
metilen-4-en-3-on (1) i 6-metilen-1,4-dien-3-on sistemom (2), ¢ija ¢e anti-aromatazna
aktivnost biti ispitana u kasnijem radu.

Autori se zahvaljuju Ministarstvu prosvete, nauke i tehnoloSkog razvoja Republike Srbije (br. projekta
172021).

CN CN
CN CN

Synthesis of new androstane 16,17-seco-16,17a-dinitriles
Andrea R. Nikoli¢, Jovana J. Ajdukovi¢, Marina P. Savi¢, Aleksandar M. OKkljesa,
Ivana Z. Kuzminac, Katarina M. Penov-Gasi, Evgenija A. Purendi¢, Marija N. Sakac
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia

Exemestane (6-methyleneandrosta-1,4-diene-3,17-dione) is selective, orally active
aromatase inhibitor, which has exibited impressive pharmacologic and clinical properties in
treatment of hormone-dependent breast cancer in postmenopausal women. Non-steroidal
aromatase inhibitors anastrozole and letrozole (contain two nitrile groups) showed high efficiency
in the treatment of breast cancer. In order to get new compounds which have substructures
of the above-mentioned drugs, starting from dehydroepiandrosterone, new androstane
16,17-seco-16,17a-dinitriles with 6-methylene-4-en-3-one (1) and 6-methylene-1,4-dien-3-
one system (2) were synthesised.

Authors would like to thank the Ministry of Education, Science and Technological Development of the Republic
of Serbia (Grant No. 172021).
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Nova generacija 4-aminohinolina:
dizajn, sinteza i antimalarijska aktivnost
Milica P. Videnovi¢, Bogdan A. Solaja*
Inovacioni centar Hemijskog fakulteta u Beogradu, Beograd
*Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd

Malarija je infektivna bolest od koje je samo 2013. godine obolelo 198 miliona ljudi, sa
smrtnim ishodom kod oko pola miliona pacijenata. Malariju izaziva parazit iz roda
Plasmodium, koji na ljude prenosi ubodom Zzenka Amnopheles komarca. Usled razvoja
rezistencije parazita prema postoje¢im lekovima, postoji stalna potreba za pronalaZzenjem
novih antimalarika. U nastavku nasih istrazivanja u oblasti dizajna i sinteze potencijalnih
antimalarika sa razliitim aromati¢nim grupama kao nosa¢ima aminohinolinske
farmakofore,'®? sintetisani su novi derivati 4-aminohinolina i ispitana njihova bioloska
aktivnost prema razli¢itim sojevima P. falciparuma. Pokazana je zavisnost antimalarijske
aktivnosti ispitanih jedinjenja od duzine alkil-niza i supstituenata na heterocikli¢nim

jezgrima.
, \ NS S ™ :
S NH P. falciparum 1C50 (nM)
P O = W2 D6 TM91C235
N=~ ¥ 5 7 13

New generation of 4-aminoquinolines:
design, synthesis and antimalarial activity
Milica P. Videnovi¢, Bogdan A. Solaja*
Innovation center of the Faculty of Chemistry, Belgrade
*Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade

Malaria is an infectious disease resulting in 198 million estimated cases and over half a
million deaths in 2013 alone. It is caused by the Plasmodium parasite transmitted among
humans by female mosquitoes of the genus Anopheles. According to the development of
parasite’s resistance to standard antimalarial drugs, there is a constant need for
identification of new effective therapeutics. Following our previous results in the field of
design and synthesis of potent antimalarials with an aromatic group as a carrier of
aminoquinoline pharmacophore, we have synthesized new 4-aminoquinoline derivatives and
discussed their in vitro antimalarial activities against three P. falciparum strains. We have
shown that antimalarial activity depends on the length of alkyl linker and substitution
pattern of heterocyclic cores.

Acknowledgment: This research was supported by the Ministry of Education, Science and Technological
Development of Serbia (grant no. 172008)

1. a) Opsenica, I. M.; Tot, M.; Gomba, L.; Nuss, J. E.; Sciotti, R. J.; Bavari, S; Solaja, B.A.;J. Med.

Chem. 2013, 56, 5860-5871; b) Opsenica, I. M.; Verbi¢, T. Z.; Tot, M.; Sciotti, R. J.; Pybus, B. S ;
Durkovi¢-Dakovi¢, O.; Slavi¢, K.; §01aja, B. A.; Bioorg. Med. Chem. 2015, 23, 2176-2186
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Primena benzotiofenskih derivata u inhibiciji BONT/A

Jelena M. Konstantinovi¢, Katarina B. Bogojevi¢, Mario V. Zlatovi¢, Bogdan A. Solaja
Hemijski fakultet, Univerzitet u Beogradu, Beograd

Botulinum neurotoksini (BoNTs) su proteini koje proizvodi bakterija Clostridium botulinum.
Pripadaju klasi najjacih neurotoksina i izazivaju botulizam, smrtonosnu bolest kod ljudi i
Zivotinja. Iz tog razloga, teZnja za sintezom malih molekula kao inhibitora je sve vec¢a. U cilju
odredivanja odnosa izmedu strukture i aktivnosti (SAR) izvrSene su modifikacije na
benzotiofenskom i hinolinskom delu strukture, zajedno sa promenom duzine linkera.
Sintetisani molekuli su se pokazali kao izuzetno dobri inhibitori BONT/A LC, sa procentom
inhibicije do 84%. U cilju ispitivanja mehanizma delovanja, ispitana je aktivnost novih
derivata prema holotoksinu BoNT/A, u eksperimentu kojim se odreduje procenat razlozenog
SNAP-25 proteina. Pokazano je da jedinjenja testirana u primarnim neuronima Stite SNAP-
25 1 do 68% (pri niskim pM), Sto je vodilo daljem ispitivanju inhibicije pri razli¢itim
koncentracijama.

benzotiofen linker hinolin
Y=CN,F R =H, Me X =H,Cl

Application of benzothiophene derivatives in BONT/A inhibition
Jelena M. Konstantinovi¢, Katarina B. Bogojevi¢, Mario V. Zlatovi¢, Bogdan A. Solaja
Faculty of Chemistry, University of Belgrade, Belgrade

Botulinum neurotoxins (BoNTs) are proteins produced by the bacterium Clostridium
botulinum. They are among the most potent toxins known and can cause botulism, a serious
and life-threatening illness in humans and animals. That is why small-molecule
pharmacological intervention is highly desirable. In order to determine structure-activity
relationship, structural modifications at the benzothiophene and quinoline scaffolds were
performed, combined with different length of the linker. The newly synthesized molecules
are potent inhibitors of BoNT/A light chain, with percent of inhibition up to 84%.
Encouraged by these findings, in order to explore the mechanism of action, we examined the
efficacy of these analogs against full length BoNT/A in SNAP-25 gel cleavage assay.
Compounds tested during BoNT/A challenge in primary neurons were found to protect
SNAP-25 by up to 68% at low pM concentrations. This led us to the investigation of dose-
dependent inhibition of SNAP-25 cleavage.

Acknowledgement: This research was supported by the Ministry of Education, Science and Technology
Development of Serbia (grant no. 172008) and US National Institute of Health (1U01A1082051-01).
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Uticaj supstituenata i rastvaraca na UV-apsorpcione maksimume
supstituisanih 1,4-dihidropiridina
Zaga Jovanovi¢, Sasa Drmani¢, Jasmina Nikolié
Katedra za organsku hemiju, TehnoloSko-metalurski fakultet, Karnegijeva 4, 11000 Beograd

Snimljeni su UV spektri za seriju 1,4-dihidropiridinskih jedinjenja u razli¢itim rastvara¢ima.
Na osnovu dobijenih spektralnih podataka analizirani su uticaji prisutnih supstituenata i
rastvaraca na poloZaj apsorpcionog maksmiuma karakteristicnog za ispitivana jedinjenja.
Kako bi se rezultati mogli kvantitativno vrednovati, relevantni apsorpcioni maksimumi su
korelisani Hametovom jednac¢inom radi ispitivanja efekata supstituentata i Kamlet-Taftovom
jednacinom radi ispitivanja efekata rastvaraca.

Substituent and solvent effect on the UV-absorption maxima of
substituted 1,4-dihydropyridines
Zaga Jovanovi¢, SaSa Drmani¢, Jasmina Nikoli¢
Department of Organic Chemistry, Faculty of Technology and Metallurgy, University of
Belgrade, Karnegijeva 4, 11000 Belgrade

The UV spectra of a series of substituted 1,4-dihydropyridines were recorded in a set of
various solvents. Based on the obtained spectral data the substituent and solvent influence
on the characteristic UV-absorption maxima was analyzed. In order to present the results
quantitatively the absorption maxima were correlated with the Hammett equation for the
investigation of substituent effect, and with the Kamlet-Taft equation for the investigation
of solvent effect.
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Sinteza novog derivata antrona sa 6-azatiouracilskim prstenom
Violeta R. Markovi¢, Milan D. Joksovi¢
Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu,
R. Domanoviéa 12, 34000 Kragujevac, Srbija, markovicvioleta@kg.ac.rs

IzvrSena je sinteza novog antronskog derivata koji je vezan za 6-azatiouracil. Odgovarajuci
prekursor, antrahinonski tiosemikarbazon, dobijen je polaze¢i od antracena.! U rastvoru ovo
jedinjenje postoji isklju¢ivo u keto-iminskoj formi. 1z njega u prisustvu NaOH na sobnoj
temperaturi nastaje karbanjon koji vrsi intramolekulski nukleofilni napad na C-9 ugljenikov
atom karbonilne grupe antrahinonskog dela molekula. Ta¢na struktura finalnog jedinjenja
odredena je pomocu elementalne analize kao i 1D i 2D NMR spektroskopije. Dobijeni
antronski derivat poseduje potencijalno zanimljive antibakterijske osobine i u vezi s tim
odgovarajuca bioloska ispitivanja su u toku.

Rad je finansiran sredstvima Ministarstva prosvete, nauke i tehnoloSkog razvoja Republike Srbije u okviru
projekta OI 172016.

Synthesis of a novel anthrone derivative containing 6-azathiouracyl moiety
Violeta R. Markovi¢, Milan D. Joksovi¢
Department of Chemistry, Faculty of Science, University of Kragujevac,
R. Domanoviéa 12, 34000 Kragujevac, Serbia, markovicvioleta@kg.ac.rs

The synthesis of a novel anthrone based compound bearing 6-azathiouracyl ring was
performed. The corresponding precursor anthraquinone-thiosemicarbazone was obtained
starting from anthracene.! In the solution it exists exclusively in keto-imine tautomeric form
which in the presence of NaOH aqueous solution at room temperature allows carbanion
formation and intramolecular nucleophilic attack on C-9 carbonyl group of the
anthraquinone moiety. The exact structure of the final compound was determined using
elemental analysis and 1D and 2D NMR spectroscopy. The synthesized anthrone derivative
possesses potentially interesting antibacterial properties and biological examinations are in
progress.

This work has been funded by the Ministry of Education, Science and Technological Development of the
Republic of Serbia (Project No. 172016).

1. V. Markovi¢ et al. Eur. J. Med. Chem. 64 (2013) 228.
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Strukturna analiza proizvoda dobijenih u reakciji D-homo laktonskog
derivata androst-5-ena sa N-bromacetamidom
Ivana Z. Kuzminac, Dusan D. Skori¢, Olivera R. Klisuri¢*, Andrea R. Nikoli¢,
Srdan I. Bjedov, Marija N. Saka¢
Departman za hemiju, biohemiju i zastitu Zivotne sredine
*Departman za fiziku, Prirodno-matematicki fakultet, Univerzitet u Novom Sadu,
Trg Dositeja Obradovica 3, Novi Sad, Srbija

U cilju dobijanja potencijalnih antitumorskih agenasa, izvedena je reakcija 3f-acetoksi-17-
oksa-D-homoandrost-5-en-16-ona (1) sa N-bromacetamidom. Dobijena su tri proizvoda:
5a,6B-dibromid 2, 5a-brom-68-ol 3 i 583,63-epoksid 4, ¢ije su strukture odredene detaljnom
analizom NMR spektara ('H, 13C, 2D HSQC, 2D HMBC, NOE-eksperimenti), kao i rendgeno-
strukturnom analizom.

AcO AcO

AcO AcO

3 4
Autori se zahvaljuju Ministarstvu prosvete, nauke i tehnoloskog razvoja Republike Srbije (br.
projekta 172021) na finansijskoj podrsci.

Structural analysis of the products obtained in the reaction of a D-homo
lactone androst-5-ene derivative with N-bromoacetamide
Ivana Z. Kuzminac, Dusan D. Skori¢, Olivera R. Klisuri¢*, Andrea R. Nikoli¢,
Srdan I. Bjedov, Marija N. Saka¢
Department of Chemistry, Biochemistry and Environmental Protection
*Department of Physics, Faculty of Sciences, University of Novi Sad, Trg Dositeja Obradovica 3,
21000 Novi Sad, Serbia

In order to obtain potential antitumor agents, the reaction of 3f-acetoxy-17-oxa-D-
homoandrost-5-en-16-one (1) with N-bromoacetamide was carried out and resulted in three
products: 5a,6B-dibromide 2, 5a-bromo-6p3-ol 3 and 5f3,6B-epoxide 4. Molecular and crystal
structures were confirmed by detailed NMR ('H, '¥C, HSQC 2D, 2D HMBC, NOE-
experiments) and X-ray analysis.

Authors would like to thank the Ministry of Education, Science and Technological Development of the Republic
of Serbia (Grant No. 172021) for financial support.
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Uticaj rastvaraca i supstituenata na solvatohromizam
5-ariliden-3-metil-2,4-tiazolidindiona
Milica P. Ranci¢, Ivana R. Popovi¢*, Ivana N. Stojiljkovi¢, Aleksandar D. Marinkovi¢*
Sumarski fakultet, Univerzitet u Beogradu, Kneza ViSeslava 1, 1103, Beograd, Srbija
*TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11120 Beograd, Srbija

Thiazolidin-2,4-dion (TZD) predstavlja interesantnu strukturnu jedinicu u medicinskoj
hemiji koja je odgovorna za brojna farmakoloska svojstva i bioloske aktivnosti. TZD derivati
privlace znacajnu paznju istraZivaca zbog razli¢itih sintetickih mogué¢nosti i terapeutskog
znacaja, posebno od uvodenja nekoliko glitazona u klinicku upotrebu za tretman dijabetesa
tipa 2 (dijabetes melitus) krajem devedesitih godina. Da bi se proutavao solvatohromno
ponasanje 5-ariliden-3-metil-2,4-tiazolidindiona, sintetisano je devet derivata sa razli¢itim
supstituentima u arilidenskom jezgru i njihovi UV spektri su snimljeni u rastvarac¢ima
razli¢ite polarnosti u opsegu od 200-600 nm. Uticaj intermolekulskih interakcija sa
rastvaracem na pomeranje apsorpcionih maksimuma je analiziran primenom Catalan-ovog
modela linearne solvatacione energije (LSER). Takode, principi korelacija linearne slobodne
energije (LFER) koriSéenjem SSP i DSP modela su primenjeni na apsorpcione maksimume u
cilju proucavanja uticaja supstituenata na solvatohromizam ovih derivata.

Solvent and substituent effect on solvatochromism of
5-arylidene-3-methyl-2,4-thiazolidinediones
Milica P. Ranci¢, Ivana R. Popovi¢*, Ivana N. Stojiljkovi¢, Aleksandar D. Marinkovi¢*
Faculty of Forestry, University of Belgrade, Kneza ViSeslava 1, 11030 Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4,
11120 Belgrade, Serbia

Thiazolidine-2,4-dione (TZD) represents an interesting scaffold in medicinal chemistry
responsible for numerous pharmacological properties and biological activities. TZD
derivatives have attracted a significant research interest because of their synthetic diversity
and therapeutic relevance, especially since the introduction of several glitazones into clinical
use for the treatment of diabetes mellitus in the late 1990s. In order to investigate
solvatochromic behaviour of 5-arylidene-3-methyl-2,4-thiazolidinediones, nine derivatives
were synthesized with different substituent’s at aryl moiety, and their UV absorption spectra
have been recorded over the range of 200-600 nm in organic solvents of different polarity.
The influence of the intermolecular interactions of these molecules with solvent on the shifts
of absorption maxima has been analyzed by means of the linear solvatation energy
relationship (LSER) model proposed by Catalan. Linear free energy relationship (LFER) has
been further applied to absorption maxima. The correlation analysis has been performed
using SSP (single substituent parameter) and DSP (dual substituent parameter) model in
order to study substituent effect on solvatochromism of these derivatives.
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Funkcionalizovani izokumarini kao antifungalni agensi:
sinteza i biolo$ka studija
Milena Simié, Nikola Paunovi¢, Ivan Bori¢, Jelena Randelovi¢, Jasmina Nikodinovi¢-Runié¢*,
Sandra Vojnovic¢*, Marina Pekmezovi¢**, Vladimir Savi¢
Univerzitet u Beogradu, Farmaceutski fakultet, Katedra za organsku hemiju,
Vojvode Stepe 450, 11221 Beograd, Srbija

*Univerzitet u Beogradu, Institut za molekularnu genetiku i geneticko inZenjerstvo, Laboratorija

za molekularnu genetiku i ekologiju mikroorganizama, Vojvode Stepe 444a, P.P. Box 23,

11010 Beograd, Srbija
**Univerzitet u Beogradu, Institut za mikrobiologiju i imunologiju, Medicinski fakultet,
Dr Subotica 1, 11 000 Belgrade, Srbija

Serija novih 3-supstituisanih izokumarina sintetisana je primenom Pd-katalizovanih reakcija
i ispitivano je njihovo in vitro antifungalno dejstvo na C. albicans. Studija je pokazala da
izokumarini supstituisani azolima pokazuju antifungalno dejstvo, pri ¢emu je aktivnost
nekih derivata uporediva sa vorikonazolom. Neki od dobijenih supstituisanih izokumarina
su pokazali znacajnu aktivnost prema vorikonazol-rezistentnim Candida sojevima, C. krusei
6258 i klinickom izolatu C. parapsilosis CA-27.

Functionalised isocoumarines as antifungal compounds:
Synthesis and biological study
Milena Simic, Nikola Paunovic, Ivan Boric, Jelena Randjelovic, Jasmina Nikodinovic-
Runic*, Sandra Vojnovic*, Marina Pekmezovic**, Vladimir Savic
University of Belgrade, Faculty of Pharmacy, Department of Organic Chemistry,
Vojvode Stepe 450, 11221 Belgrade, Serbia

*University of Belgrade, Institute of Molecular Genetics and Genetic Engineering,

Laboratory for Microbial Molecular Genetics and Ecology, Vojvode Stepe 444a, P.P. Box 23,
11010 Belgrade, Serbia
**University of Belgrade, National Reference Medical Mycology Laboratory, Institute of

Microbiology and Immunology, Faculty of Medicine, Dr Subotic¢a 1, 11000 Belgrade, Serbia

A series of novel 3-substituted isocoumarines was prepared via Pd-catalysed coupling
processes and screened in vitro for antifungal activity against C.albicans. The study revealed
antifungal potential of isocoumarines possessing the azole substituents, which, in some
cases, showed biological properties comparable to those of clinically used voriconazole.
Importantly, selected isocoumarines showed significant activity against voriconazole
resistant Candida species, C. krusei 6258 and a clinical isolate of C. parapsilosis CA-27.
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Istorija hemije u nastavi hemije — stavovi nastavnika hemije
Vesna D. Milanovi¢, Dragica D. Trivi¢
Hemijski fakultet, Studentski trg 12-16, 11000 Beograd

Ideja o ukljucivanju istorije i filozofije nauke u kurikulume prirodnih nauka promovise se
decenijama. Primena istorije i filozofije nauke u nastavi/u¢enju pririodnih nauka
okarakterisana je kao dobar nacin za poboljSanje nau¢ne pismenosti ucenika. Neke od
prepreka za takav pristup u nastavnoj praksi su: perspektive nastavnika, njihova uverenja,
razumevanje glavnih ideja i ciljeva nastave/ucenja, kao i epistemoloska shvatanja.! U
istrazivanju, u kome je ucestvovalo 272 nastavnika hemije osnovnih $kola u Srbiji, putem
upitnika ispitani su: stavovi nastavnika o sadrzajima iz istorije hemije i efektima primene tih
sadrZaja u nastavi na u¢enic¢ko razumevanje hemije, nac¢ini kako nastavnici prezentuju nauku
ucenicima, ucestalost primenjivanja metoda nastave/ucenja i aktivnosti koje podsticu razvoj
nautnog rezonovanja kod ucenika. Ispitano je i da li su nastavnici tokom inicijalnog
obrazovanja ucili sadrzaje iz istorije i filozofije nauke i da li imaju uzore medu nau¢nicima.
Na osnovu dobijenih rezultata moZe se zakljuciti da nastavnici uvidaju potencijal sadrzaja iz
istorije hemije za bolje razumevanje hemije, ali da takve sadrZaje u praksi nedovoljno
primenjuju. Rezultati istrazivanja ukazuju i na nedostatak kurseva iz istorije i filozofije
nauke u toku inicijalnog obrazovanja nastavnika.

Rad je podrZan od strane Ministarstva prosvete, nauke i tehnoloSkog razvoja Republike Srbije (Projekat br.
179048).

History of chemistry in chemistry education — chemistry teachers attitudes
Vesna D. Milanovi¢, Dragica D. Trivi¢
Faculty of Chemistry, Studentski trg 12-16, 11000 Belgrade

The idea of involving the history and philosophy of science in the science curricula has been
promoting for decades. The involving of the history and philosophy of science in the science
classes is characterized as a good way to improve scientific literacy of students. Some of
obstacles for this approach in teaching practice are: the perspectives of teachers, their
beliefs, understanding of the main ideas and goals of teaching/learning and epistemological
understanding.! In the research with 272 chemistry teachers from primary schools in Serbia,
questionnaire was used to examine: the attitudes of teachers about the contents of the
history of chemistry and about the effects of application these contents in teaching practice
on student’s understanding of chemistry, the ways in which teachers present science to
students, the frequency of application teaching/learning methods and activities that
encourage the development of scientific reasoning of students. Also, we examined whether
the teachers learned the contents of the history of chemistry and philosophy of science
during their initial education and their personal preferences about scientists. Based on the
results it can be concluded that teachers recognize the potential of the history of chemistry
content for better student’s understanding of chemistry. However, they don't apply these
contents in practice enough. The results indicate the lack of courses in the history and
philosophy of science during initial education of chemistry teachers.

This work was supported by the Ministry of Education, Science and Tehnological Development of the Republic
of Serbia (Project No. 179048).
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Unapredivanje nau¢ne pismenosti u¢enika kroz interdisciplinarni pristup u
nastavi prirodnih nauka
Katarina B. Putica, Dragica D. Trivi¢*
Inovacioni centar Hemijskog fakulteta u Beogradu
*Univerzitet u Beogradu - Hemijski fakultet

Naucna pismenost obuhvata osposobljenost u¢enika da znanja iz razli¢itih nau¢nih disciplina
povezu i primene prilikom reSavanja problema iz realnog Zivota. Da bismo utvrdili da li
primena interdisciplinarnog pristupa koji potencira povezanost gradiva razli¢itih nastavnih
predmeta moZe da unapredi nau¢nu pismenost, sproveli smo pedagoski eksperiment s
paralelnim grupama. Eksperiment je izveden u okviru obrade nastavne teme Varenje.
Ucestvovalo je 97 ucenika cetvrtog razreda gimnazije prirodno-matematickog smera (51
ucenik u eksperimentalnoj i 46 uc¢enika u kontrolnoj grupi). Ustanovili smo da su ucenici iz
eksperimentalne grupe na zavr$nom testiranju postigli statisticki znacajno bolji ukupni
procenat ta¢nih odgovora (t=2,3; razlika je statisti¢ki zna¢ajna na nivou p<0,05), Sto ukazuje
da interdisciplinarni pristup nastavi ima potencijal da doprinese razvoju naucne pismenosti
ucenika.

Izvod je rezultat rada na projektu ,Teorija i praksa nauke u druStvu: multidisciplinarne, obrazovne i
medugeneracijske perspektive“, broj 179048, Ciju realizaciju finansira Ministarstvo prosvete, nauke i
tehnoloSkog razvoja Republike Srbije.

Improvement of students’ scientific literacy through interdisciplinary
approach to science teaching
Katarina B. Putica, Dragica D. Trivic¢*
Inovation Center of Faculty of Chemistry in Belgrade
*University of Belgrade - Faculty of Chemistry

Scientific literacy encompasses students’ ability to connect and apply knowledge from
various scientific disciplines in solving real-life problems. In order to determine the effects
of interdisciplinary approach that emphasises connections between content knowledge of
various school subjects to the improvement of scientific literacy, we conducted the
pedagogical experiment with parallel groups. The experiment was conducted within the
framework of dealing with the teaching topic Digestion and it encompassed 97 fourth-year
grammar school students (51 students in the experimental and 46 in the control group). We
found statistically significant difference in the overall percentage of correct answers on the
post-test in favour of the students from the experimental group (t=2.3; the difference is
statistically significant at the level of p<0.05), which implies that the interdisciplinary
teaching approach has the potential to improve scientific literacy of our students.

This abstract is the result of working on the project “The Theory and Practice of Science in Society:
Multidisciplinary, Educational and Intergenerational Perspectives”, no. 179048, the realisation of which is
financed by the Ministry of Education, Science and Technological Development of the Republic of Serbia.

142



PRINT

Novi Sad, 29. i 30. maj 2015.
NIHP 1

Dimenzionisanje kognitivhe kompleksnosti stehiometrijskih zadataka
Sasa Horvat, Mirjana D. Segedinac, Dusica D. Milenkovi¢, Tamara N. Hrin
Univerzitet u Novom Sadu, Prirodno - matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine

Kognitivna kompleksnost je jedna od najvaznijih karakteristika nastavne aktivnosti koja je
kriticna za procenu merljivih komponenata kognitivnog opterecenja - mentalnog napora i
performansi. Cilj ovog rada je formiranje Rubrike za dimenzionisanje kognitivne
kompleksnosti u stehiometrijskim zadacima. Kombinovanjem ove Rubrike sa Rubrikom za
procenu kognitivne kompleksnosti' dobijen je validan postupak kojim se moZze proceniti
kognitivna kompleksnost stehiometrijskih zadataka. Osnova na kojoj se ovaj instrument
zasniva je sabiranje tezina koncepata ili veStina potrebnih za reSavanje zadatka, uz
razmatranje medusobne interaktivnosti radi dobijanja numericke vrednosti rejtinga
kognitivne kompleksnosti radi dalje statisticke obrade. Validnost Rubrike potvrdena je
Testom stehiometrijskih zadataka na uzorku od 82 ucenika sa osnovnim statistickim
parametrima i medusobnom linearnom zavisnoscu.

Ovaj rad je uraden uz podrsku projekta 179010 Ministarstva prosvete, nauke i tehnoloskog razvoja Republike
Srbije.

Dimensioning of complexity of stoichiometric tasks
Sasa Horvat, Mirjana D. Segedinac, DuSica D. Milenkovi¢, Tamara N. Hrin
University of Novi Sad, Faculty of Sciences, Department of chemistry, biochemistry and
environmental protection

Cognitive complexity is one of the most important characteristics of teaching activities which
is crucial for the assessment of measurable components of cognitive load - performances and
mental effort. The aim of this study was the creation of Rubric for dimensioning of
complexity of stoichiometric tasks. Combining created Rubric with Cognitive complexity
rating rubric! a valid instrument for dimensioning cognitive complexity of stoichiometric
tasks has been provided. This Rubric is based on summation of concepts' difficulty or skills
needed to solve the task by considering their mutual interactions in order to obtain numerical
values of cognitive complexity rating for further statistical analysis. The validity of this
Rubrics was confirmed with Test of stoichiometric tasks on a sample of 82 students by basic
statistical parameters and with mutual linear dependence.

The results presented are part of the research conducted within the project Grant Number 179010 of the
Ministry of Education, Science and Technological Development of the Republic of Serbia.

References
1. Knaus, K., Murphy, K., Blecking, A., Holme, T. J. Chem.Educ., 88 (2011), 554560
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Razvoj vestina sistemskog misljenja primenom sistemickih zadataka u
domenu organske hemije
Tamara N. Hrin, Mirjana D. Segedinac, DuSica D. Milenkovi¢, Sasa Horvat
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine,
Trg Dositeja Obradovica 3, 21000 Novi Sad

Cilj ovog rada bio je ispitivanje razlika u veStinama sistemskog misljenja kod ucenika
obucavanih primenom sistemickog pristupa (E grupa) i kod ucenika obucavanih
tradicionalnom nastavom (K grupa). Uzorak ispitanika ¢inilo je 65 ucenika treceg razreda
gimnazije ,Jovan Jovanovi¢ Zmaj” iz Novog Sada. Vestine sistemskog misljenja kod u¢enika
E grupe (34 ucenika) i K grupe (31 ucenik) u domenu organske hemije ispitane su primenom
sistemickih zadataka. Da bi se pomenute veStine dovele u vezu sa postignu¢em ucenika u
sistemickim zadacima, pracena je shema vrednovanja ucenickih odgovora kroz nekoliko
nivoa: identifikovanje pojedina¢nih koncepata (1 bod), parcijalno povezivanje koncepata (2
boda), viestruko povezivanje (3 boda) i kompleksno povezivanje (4 boda). Nakon izvr$enog
bodovanja, statisticki znacajne razlike medu grupama pojavile su se u nivoima visestrukog i
kompleksnog povezivanja, u korist E grupe kod oba pola ispitanika. Medutim, dok razlike
medu ispitanicima razli¢itog pola u okviru K grupe nisu bile znacajne, ucenice iz E grupe su
bile uspes$nije od u¢enika razmatrajuci najvisi nivo sistemskog misljenja.

Zahvalnica: Ovo istraZivanje je sprovedeno u okviru projekta broj 179010, koje finansira
Ministarstvo prosvete, nauke i tehnoloSkog razvoja Republike Srbije.

The development of systems thinking skills ussing systemic questions in
organic chemistry domain
Tamara N. Hrin, Mirjana D. Segedinac, DuSica D. Milenkovi¢, Sasa Horvat
Faculty of Sciences, Department of Chemistry, Biochemistry and Environtental Protection,
Trg Dositeja Obradovica 3, 21000 Novi Sad

The aim of this study was to investigate differences in students’ systems thinking skills when
they were taught ussing systemic approach (E group) and traditional method (C group). The
study included 65 third-grade students from high school ,Jovan Jovanovi¢ Zmaj” in Novi
Sad. E group (34 students) and C group (31 students) students’ systems thinking skills in
organic chemistry domain were evaluated by applying systemic questions. In order to
correlate mentioned skills with students’ achievement in systemic questions, specific
assessment schema was developed and followed throught several levels: identifying
individual concepts (1 point), partial linking between concepts (2 points), multiple linking (3
points) and complex linking (4 points). After scoring of students’ performance, statistically
significant differences between groups were observed in multiple and complex linking levels,
in favor of E group by each gender. Additionally, while differences between males and
females in C group were not significant, females in the E group were better at the highest
level of systems thinking than males from the same group.

Acknowledgement: This work has been supported by Grant No. 179010 from the Ministry of Education,
Science and Technological Development of the Republic of Serbia.
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Imamo li dovoljno hemijskog znanja o kozmeti¢kim proizvodima?
Jasna M. Adamov, Stanislava I. Oli¢
Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Departman za hemiju, biohemiju i
zastitu Zivotne sredine, Trg D. Obradovicéa 3, Novi Sad

Svako od nas, ¢ime god da se bavi, svakodnevno se susrece s proizvodima hemijske industrije.
Za pravi izbor neophodna je osnovna gradanska hemijska pismenost, koja se sti¢e ne samo u
Skoli, ve¢ i iz iskustva, iz medija ili knjiga. Cilj ovog rada bio je utvrditi nivo hemijske
pismenosti odraslog stanovni$tva Vojvodine u oblasti hemijskih sadrzaja vezanih za
kozmeticke proizvode. IstraZivanje je sprovedeno na 103 ispitanika sa teritorije Vojvodine,
oba pola, starosti 19-63 godine, srednje stru¢ne spreme razli¢itih obrazovnih profila.
Dobijeni rezultati ukazuju da odraslo stanovnis$tvo ne poseduje dovoljno hemijskog znanja o
kozmeti¢kim proizvodima koje svakodnevno koristi. Uprkos tvrdnji da najviSe znanja imaju
na osnovu sadrzaja izucavanih u $koli, na njihove stavove i miSljenja znacajno uticu i TV
reklame koje svakodnevno gledaju, a koje su €esto izvor dezinformacija i miskoncepcija.
Postoji razlika izmedu muskaraca i Zena, $to se mozZe objasniti ve¢im u¢e$¢em Zena u odabiru
kozmetickih preparata i proizvoda kuéne hemije. Obrazovni profil srednjoskolskog
obrazovanja ne uti¢e na informisanost i znanje ispitanika.

Have we got sufficient chemical knowledge on cosmetic products?
Jasna M. Adamov, Stanislava I. Oli¢
Faculty of Sciences, University of Novi Sad, Department of chemistry, biochemistry and
environmental protection, Trg D. Obradovicéa 3, Novi Sad

All of us, no matter what our profession is, come into contact with chemical products on a
daily basis. For making right choices it is important to possess the basic civic chemical
literacy, which is gained not only through schooling, but also through experience, books,
media... The aim of this research was to establish the level of chemical literacy of the adult
population of Vojvodina in the field of cosmetic products. Research was conducted on the
sample of 103 persons of both genders, aged 19-63, with secondary education of variuos
profiles. Obtained results indicate insufficient chemical knowledge of cosmetic products in
everyday use among the adult population. In spite of statement that the main source of their
knowledge is school, their attitudes and opinions are greatly influenced by TV commercials
which they watch every day, and which are often the source of disinformation and
misconceptions. It was established that there is a difference between male and female
population, which can ve explained with the fact that women are more involved in choosing
and applying cosmetic preparations. Educational profile does not significantly affect the
knowledge of the participants.
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Miskoncepcije studenata prve godine smera Diplomirani hemicar
u oblasti opSte hemije
DusSica D. Milenkovi¢, Mirjana D. Segedinac, Tamara N. Hrin, Sasa Horvat
Univerzitet u Novom Sadu, Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i
zastitu Zivotne sredine, Trg Dositeja Obradovica 3, 21000, Novi Sad

Ova studija je fokusirana na identifikaciju i opisivanje miskoncepcija kod studenata prve
godine Prirodno-matematickog fakulteta u Novom Sadu, smera Diplomirani hemicar. Za
utvrdivanje miskoncepcija primenjena je metoda racunanja frekvencija biranja distraktora i
tatnih odgovora u zadacima'. Istrazivanjem je obuhvaceno 60 studenata, a testiranje je
sprovedeno na samom pocetku prvog semestra §kolske 2014/15. godine. Kao instrument za
identifikaciju miskoncepcija kori$¢en je test, koji je konstruisan u formi dvoslojnog
dijagnostickog testa. Svaki zadatak ¢ine dva sloja, tako da prvi sloj ¢ini pitanje koje se odnosi
na problem zadatka, dok drugi nivo ¢ini set objasnjenja za odgovor dat u prvom sloju.
Odabrana objasnjenja u drugom sloju pruzaju informaciju o postojanju miskoncepcija.
Rezultati testa dali su uvid u postojanje ukupno 8 miskoncepcija kod ispitivane grupe
studenata.

Zahvalnica. Ovo istraZivanje je sprovedeno u okviru projekta broj 179010, finansiranog od strane
Ministarstva prosvete, nauke i tehnoloSkog razvoja Republike Srbije.

Misconceptions of the first year students majoring in chemistry
in the field of general chemistry
DuSica D. Milenkovi¢, Mirjana D. Segedinac, Tamara N. Hrin, SaSa Horvat
University of Novi Sad, Faculty of Sciences, Department of Chemistry, Biochemistry and
Environmental Protection, Trg Dositeja Obradovica 3, 21000, Novi Sad

This study is focused on the identification and description of misconceptions among the first
year students of the Faculty of Sciences, Novi Sad majoring in chemistry. For determination
of misconceptions, a frequency of choosing distractors and correct options has been applied®.
The study included 60 students, and the testing was conducted at the very beginning of the
first semester of the 2014-15 school year. A test was used as a tool for identifying
misconceptions and it was constructed in a form of a two-tier diagnostic test. Each task
consist of two tiers, so that the first tier relates to a problem statement, while a second tier
offers a set of explanations for the answers from the first tier. The second tier provides
information about the existence of misconceptions. Test results gave an insight into the
existence of a total of 8 misconceptions among tested students.

Acknowledgement. This work has been supported by Grant No. 179010 from the Ministry of Education,
Science and Technological Development of the Republic of Serbia.

1. H. Dhindsa, D.F. Treagust, Brunai International Journal of Science and Mathematical Education,
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Lav Aleksandrovi¢ Cugajev prvi moderni ruski nau¢nik organske hemije
Halasi J. Tibor, Snezana S. Kalamkovi¢*, Mark. R. Miklos, Jelena N. Mandi¢
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zaStitu Zivotne sredine,
Novi Sad
*0S ,Prva vojvodanska brigada”, Novi Sad

U ovom radu je prikazan plodonosan Zivot i rad ruskog hemicara i bakteriologa Cugajeva.
Svojim delima je utemeljio modernu organsku hemiju. Njegov naucni rad je bio vezan za
organsku hemiju i hemiju kompleksnih jedinjenja. Najpoznatija ostvarenja su mu: Cugajeva
so, Cugajeva reakcija, Teorija koordinacione strukture kompleksnih jedinjenja, Kvantitativna
metoda za odredivanje mobilnih atoma vodonika u organskim jedinjenjima, Primena
organskih reagenasa u analitickoj hemiji, Primena reagensa za kvalitativno i kvantitativno
odredivanje nikla. Cugajev je saradivao sa poznatim hemicarima: Zelinskim, Gabri¢evskim,
Cerevitinovim i Nobelovcem Vernerom. Njegova izreka: Sve teorije su u redu, dok se ne
pojave nove, a onda stare lete naglavacke, aktuelna je i danas.

Lev Aleksandrovich Chugaev first modern Russian scientist
in organic chemistry
Halasi J. Tibor, Snezana S. Kalamkovi¢*, Mark. R. Miklos, Jelena N. Mandi¢
Faculty of Sciences, Department of Chemistry, Biochemistry and Environmental Protection,
Novi Sad,
*Primary School ,,Prva vojvodjanska brigada”, Novi Sad

In this paper, the life and work of Russian chemist and bacteriologist Chugai is shown. His
works has provided the basis modern organic chemistry. His scientific work was cohere to
organic chemistry and chemistry of complex compounds. Chugai best-known achievements
are: Chugai salt, Chugai reaction, Theory of coordination structure of complex compounds,
Quantitative method for the determination of mobile hydrogen atoms in organic compounds,
Application of organic reagents in analytical chemistry, Application of reagents for the
qualitative and quantitative determination of nickel. Chugai cooperated with renowned
chemists: Zelinsky, Gabrichevsky, Tserevitinov and Nobel laureate Werner. His saying: All
theories are fine, until the appearance of new ones, and then the olds fly upside down, is still
heard today.
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The new ICPE-9800 series of simultaneous
ICP optical emission spectrometers improves
throughput while reducing operating costs.
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in all fields. 7

¢ [CPE-9810 or ICPE-9820 - it's your choice 10
either axial view or dual view plasma obser-
vation enabling analysis of elements in high n
and low concentration range with a single

method Standard Torch Mini Torch ECO Mode
(conventional) (with Mini Torch)

e Eco mode cuts running costs

and reduces energy and argon gas

consumption
Shimadzu d.o.o. Beograd
Goce Delceva 46/I
11070 Novi Beograd - Srbija
Tel. +381(0)11269 52 27

¢ Top stability and high-throughput analysis
through vertical torch orientation, reducing
memory effects and rinse time
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supported by ICPEsolution software functions shimadzu@shimadzu.rs
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SUPERLAB je osnovan 1994. godine kao privatno preduzece sa 100% domaceg

D\ kapitala. Osnovna delatnost SUPERLAB je zastupanije inostranih kompanija koje
proizvode laboratorijsku opremu, opremu za kontrolu kvaliteta i hemikalije i reagense za
laboratorijsku namenu.

Za manije od jedne decenije svog postojanja, SUUPERLAB je uspeo da zauzme
lidersku poziciju na nasem trzidtu. Danas, SUPERLAB reprezentuje i prodaje
proizvode vi$e od 100 najrenomiranijih svetskih kompanija iz oblasti laboratorijuma, i to

sa eskluzivnim pravom od 22 ino-kompaniie.

SUPRPERLARB nije organizovan samo kao klasi-

¢na zastupnicka, uvoznicka i trgovacka kuéa, ona je mno-
go vide od toga. Tim nasih stru¢njaka je u moguénosti da pomogne korisniku
da odgovori na izazov savremene laboratorijske analitike kako u pogledu izbora
optimalne konfiguracije ili fipa laboratorijskih instrumenata, izboru aplikacija,
tehnickoj podrici i posleprodajnom servisu, tako i u pogledu permanentnog
snabdevanja neophodnim potro$nim materijalom!

POSLOVNI PRINCIPI

Da bi se maksimalno priblizili korisni¢kim
zahtevima i Zelji da na njih odgovorimo,
organizovali smo rad SUPERLAB
po najnovijim principima savremenog
poslovania.

Za razliku od drugih, nama sli¢nih kompa-
nija,koje svoje poslovanie iskljucivo
zasnivaju na regionalnom pokrivanju
trzita, SUPERLAB je svoju poslovnu

aktivnost organizovala po sektorima:

DISPOLAB (Sektor prodaje potrognog
laboratorijskog materijala), DISPOCHEM
(Sektor prodaje laboratorijskih hemikalija i
filter papira), GENERALLAB (Sektor proda-
je laboratorijskih aparata i instrumenata),
ANALYTICALAB (Sektor prodaje spektro-
skopskih i hromatografskih instrumenata,
prateé¢e opreme i potro§nog materijala),
INGLAB (Sektor prodaje laboratorijskog
namestaja, sigurnosnih ormana i proje-
ktovanja laboratorija), WATERLAB (Sektor
koji nudi celokupan asortoman opreme za pijaée i industrijske vode), FOODLAB
(Sektor prodaje laboratorijske opreme i potro$nog materijala za kontrolu kvalite-
ta hrane i napitaka), MEDILAB (sektor prodaje opreme i reagenasa za medici-
nske laboratorije), MED&MED (Sektor prodaje opreme za medicinsku dijagno-
stiku), MICROBIOGENLAB (Sektor prodaje potro$nog materijala i opreme za
mikrobioloske, genetske i molekularno—biotehnoloske laboratorije (industrijska
i bela biotehnologija), PHARMALAB (Sektor prodaje laboratorijske opreme i
potro$nog materijala za farmaceutske i apotekarske (galenske) laboratorije,
VETLAB (Sektor prodaje opreme i instrumenata za veterinarsku medicine), BALCANLAB (Sektor koji objedinjuje
ponudu SUPERLAB-a na trzistu zapadnog Balkana), SERVICELAB (Sektfor servisnog odrZavanja i tehnicke
podrske) i METROLAB (Laboratorija za etaloniranje merila).

Po$tujudi tradiciju i rukovodedi se aktuelnim trendovima i zahtevima trzidta, putokaz za buduénost bi¢e nam zahtevi
i potrebe nasgih poslovnih partneral

MISUA

SUPERLAB treba da obezbedi najsavremeniju laboratorijsku opremu, pribor i potrogni materijal svim zaintereso-
vanim klijentima / kupcima po pristupacnim cenama, postujuéi visoke standarde u pogledu kvaliteta proizvoda i usluga.

www.super-lab.com
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