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Interakcija kompleksa prelaznih metala sa fosfolipidima i enzimima
ukljuéenim u metabolizam fosfolipida

The interaction of transition metal complexes with phospholipids and
enzymes involved in phospholipid metabolism

Usmena izlaganja / Oral Presentations

Sala A prvi sprat / Room A first floor

Predsedavajuci / Chairperson: Goran Rogli¢

Miljana D. Radovi¢, Jelena Z. Mitrovi¢, lvana S. Kosti¢, Danijela V. Boji¢, Branislava D.
Kocié¢, Aleksandar Lj. Boji¢

Dekolorizacija tekstilne boje Reactive Blue 19 procesom UV/H,0,

Decolorization of the textile dye Reactive Blue 19 by the UV/H,0, process

Milica S. Jovi¢, Biljana Doj¢inovi¢, Jelena Nesi¢, Bratislav Obradovi¢, Goran Rogli¢
Degradacija mezotriona primenom unapredenih oksidacionih postupaka (AOP)
Degradation of mesotrione using advanced oxidation processes (AOP)

Dragana D. Cetojevi¢-Simin, Sanja J. Kler, Biljana F. Abramovié

Uticaj metoprolola i njegovih fotokatalitickih degradacionih intermedijera u prisustvu
TiO; na rast odabranih ¢elijskih linija

Effect of metoprolol and products of its photocatalytic degradation in the presence of TiO,
on the growth of selected cell lines

Mirjana D. Antonijevi¢ Nikoli¢, JeIerJa Buric¢i¢ Milankovi¢, Slavica lli¢, Porde V. Nikoli¢
Teski metali u zemljiStu parkova u Sapcu
Heavy metals in soil from parks in Sabac

Marijana D. Markovié, Dragan D. Manojlovié, Goran Rogli¢, Bratislav Obradovi¢,
Milorad Kuraica, Biljana Doj€inovi¢

Artemia salina test akutne toksi¢nosti — odredivanje toksikoloskog efekta tekstilne
boje Reactive black 5 posle obezbojavanja primenom koaksijalnog DBD reaktora
Artemia salina acute toxicity test - determining toxicological effect of Reactive Textile Dye
(RB 5) after decolorization using coaxial DBD reactor

Bojana, D. Spirovié¢, Milica M. Mojasevié, Vesela Z. Karan, Majda E. Milak,
Nenad D. Tamas

Depozit hlorpirifosa u zasadu visnje i Sljive

Chlorpyrifos deposit in a sour cherry and plum orchard

Sala B prvi sprat / Room B first floor

Predsedavajuci / Chairperson: Marijana Petkovié

Niko S. Radulovié, Ana B. Miltojevi¢, Michael McDermott, Steve Waldren, John Adrian
Parnell, Mariana Martins Gomes Pinheiro, Patricia Dias Fernandes, Fabio de Sousa
Menezes

Identifikacija izopropil-N-metilantranilata, novog alkaloida sa analgetskom
aktivnoséu, u etarskom ulju biljne vrste Choisia ternata Kunth

Identification of a new antinociceptive alkaloid isopropyl N-methyl-anthranilate from the
essential oil of Choisya ternata Kunth (Rutaceae)

Senka Popovié, Draginja Peri¢in, Ljiljana Popovié i Zuzana Vastag

Uticaj pH i koncnetracije glicerola na karakteristike biorazgradivih filmova od
proteinskog izolata uljane tikve golice

Effects of pH and glycerol concnentrationon the properties of pumpkin oil cake protein
isolate biodegradable films
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Omar Ali Saied moftah, Sanja Z. Grbavéié, Nevena D. Lukovié, Milena G. Zuza,

Dejan I. Bezbradica, Zorica D. Knezevi¢-Jugovi¢

Karakterizacija lipaze iz Candida utilis dobijene tehnikom gajenja na ¢vrstoj podlozi
koriS¢enjem uljane pogac¢e maslina kao supstrata

Characterization of Candida utilis lipase produced by solid state fermentation using olive oil
cake as a substrate

Milena G. Rikalovi¢, Miroslav M. Vrvi¢, Gordana Gojgi¢-Cvijovi¢, lvanka Karadzi¢
Ispitivanje tolerancije soja Pseudomonas aeruginosa san ai na zivu, kadmijum i bakar
Study of tolerance of Pseudomonas aeruginosa san ai to mercury, cadmium and copper

Zuzana Vastag, Draginja Periéin, Ljiljana Popovié, Senka Popovié

Temperaturna i pH stabilnost bioloski aktivnih enzimskih hidrolizata proteinskog
izolata pogace uljane tikve golice

Temperature and pH stability of biological active enzymatic hydrolysates of hull-less
pumpkin oil cake protein isolate

Sala D prvi sprat / Room D first floor

Predsedavajuci / Chairperson: Mirjana Kijev€anin

Mihal M. Duri$, Zeljko Grbavéié , Zorana Arsenijevié¢, Radmila Gari¢-Grulovié¢
Segregacija u fluidizovanom sloju voda-polidisperzna smesa cestica
Segregation in fluidization bed water-polydisperse particle mixtures

Porde Vuiji¢i¢, Dragan Comié, Sanja Ratkovié, Radoslav Mi¢ié, Goran Boskovié
Kataliticka aktivnost CaO u sintezi biodizela u funkciji razlic¢itih reakcionih
parametara

Catalitical activity of CaO in biodiesel synthesis as a function of various reaction parameters

M. Lugié, N. Milosavljevi¢, S. Gruji¢, M. Lausevi¢, M. Kalagasidis Krusi¢

Uticaj sastava hidrogelova na bazi hitozana na kontrolisano otpustanje diazepama,
paracetamola i diklofenaka

Influence of chitosan hydrogel composition on controlled release of diazepam, paracetamol
and diclofenac

Stojanka M. Petrusi¢, Bojana Bursa¢, Svetlana Gruji¢, Petar Jovanci¢, Jasna Ponlagi¢
Termoosetljive mikro€estice hidrogela na bazi poli(N-izopropilakrilamida) namenjene
kontrolisanom otpustanju lekova

Thermosensitive hydrogel microbeads based on poly(N-isopropylacrylamide) for controlled
drug release
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Plenarna predavanja / Plenary Lectures

PP 1

Ruthenium anticancer drugs

Enzo Alessio, Ioannis Bratsos, Teresa Gianferrara
Department of Chemical and Pharmaceutical Sciences, University of Trieste, Via L. Giorgieri 1,
34127 Trieste, Italy (alessi@units.it)

Cisplatin is one of the most used anticancer agents and is present in a large number (>50%) of
chemotherapy regimens. The extraordinary and long-term research activity focused on metal-based
anticancer compounds was inspired by the great efficacy of cisplatin in testicular cancer treatment,
where cure rates around 80% are obtained. In addition to cisplatin, two other platinum drugs are at
present in worldwide clinical use: carboplatin and oxaliplatin, approved by FDA in 1989 and 2002,
respectively.

The major limitations of such Pt drugs are a narrow range of activity (they are scarcely active
against a number of malignancies with high social incidence), severe toxic side-effects, and
intrinsic or acquired tumor resistance observed during treatment.

Soon after the serendipitous discovery of the antitumor activity of cisplatin in 1969, much of the
early research effort was carried out on murine tumors, aimed at identifying the structure-activity
relationships of platinum compounds. In parallel and subsequently, mechanistic investigations
performed in mammalian cells led to the identification of DNA as pharmacological target of
cisplatin.

These results induced the hope of repeating that clinical success in other solid tumors, exploiting
also compounds of metals different from platinum. In principle, non-platinum compounds may be
expected to have anticancer activity and toxic side-effects markedly different from those of Pt
drugs for a number of obvious reasons: their different coordination geometries, binding
preferences, and ligand-exchange rates are likely to lead to different mechanism(s) of action and,
as a consequence, to different biological properties.

Among the several metal compounds that have been investigated for anticancer activity, those of
ruthenium occupy a prevalent position.

Indeed, since several years the authors have been involved in the development of Ru-dmso
complexes, many of which were shown to possess anticancer activity [1,2]. The most advanced
representative in this series is the Ru(Ill) compound NAMI-A which is selectively active against
metastases of solid tumors. NAMI-A has successfully accomplished a phase 1 clinical study on
humans and is undergoing a phase 1-2 combination study.

After a general introduction [3], the lecture will give an update of the clinical status of NAMI-A
and then will focus on new classes of Ru compounds that were developed more recently in the
attempt to find new antitumor active species and establish some general structure-activity
relationships [4].

1. E. Alessio, G. Mestroni, A. Bergamo, G. Sava, G. Curr. Topics Med. Chem. 4 (2004) 1525—1535.

2. 1. Bratsos, T. Gianferrara, E. Alessio, C. G. Hartinger, M. A. Jakupec, B. K. Keppler in Bioinorganic
Medicinal Chemistry, E. Alessio ed., Wiley-VCH, Weinheim, 2011, pp. 151-174.

T. Gianferrara, I. Bratsos, E. Alessio Dalton Trans. 37 (2009) 7588-7598.

T. Gianferrara, A. Bergamo, I. Bratsos, B. Milani, C. Spagnul, G. Sava, E. Alessio J. Med. Chem., 53
(2010) 4678-4690.
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PP 2

Green chemistry: recent results in the development of agricultural films
and pots from waste polysaccharides

Mario Malinconico
Institute on Polymer Chemistry and Technology, National Research Council, Via Campi Flegrei,
34— 80078 Pozzuoli, Italy — Tel. 00390818675212, FAX 00390818675230,
E-mail: mali@ictp.cnr.it

In the last years the use of plastic films for agricultural soils mulching and for low tunnels -in
particular based on polyethylene (PE) and ethylene-vinylacetate copolymers (EVA)- has shown an
increasing diffusion. In Europe the plastics employed for these purposes cover an area of more
than 1.100.000 hectares with an annual consumption of about 800.000 tons that, for the vast
majority (about 80%) are abandoned on the soil or burnt without control by the farmers, with a
consequent emission of severe pollutants in the atmosphere and in the soil. Another field of great
concerns is the use of nursery pots, normally made of foamed polystyrene. At same time, the agro-
food sector produces every year hundred of thousand tons of wastes potentially useful for recovery
and reuse of valuable soluble carbohydrates and cellulosic fibers. The authors have developed a
sustainable approach in which a waterborne solution of natural polymers (polysaccharides of
marine and terrestrial origin) is obtained and sprayed on an agricultural soil to form a film resistant
for the time required for the mulching application. Also, biodegradable nursery pots can be
obtained by thermoforming or wet forming technologies, which are then left in the soil, with
reduced stress for the plants and positive effects on the soils structure. The selected
polysaccharides come from renewable sources, like seaweeds in the case of alginates, and
crustaceous shells in the case of chitosan. The fibers used to reinforce the coatings and the pots
also comes from waste materials, such as seeds and peels from tomatoes processing, olives
processing, hemp processing. Mechanical properties, degradation behaviour, agronomic tests all
demonstrate the suitability of the new materials for sustainable agriculture application.

References

1. R. Russo, M. Malinconico, G. Santagata, Effect of cross-linking with calcium ions on the physical
properties of Alginate films, Biomacromolecules, 8 (2007) 3193-3197.

2. G. Scarascia-Mugnozza, E. Schettini, G. Vox, B. Immirzi, M. Malinconico, S. Pagliata, “Mechanical
properties decay and morphological behaviour of biodegradable films for agricultural mulching in real
scale experiment”. Polymer Degradation and Stability, 91 (2006) 2801
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PP 3

Oblici (specije) arsena u vodi - razdvajanje, pretkoncentrovanje i odredivanje

Ljubinka V. Rajakovi¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, 11 Beograd, Srbija

U radu je razvijen jednostavan postupak za razdvajanje i odredivanje neorganskog (iAs) i
organskog arsena (0As) kao i njihovih oblika u prirodnim vodama. Za razdvajanje As(IIl) od
As(V), koji reprezentuju iAs oblike arsena u prirodnim vodama, ispitana je i primenjena
hromatografska kolona sa jako baznom anjonskom smolom (JBAS) za koju se, ukoliko je pH
vrednost vode podeSena na vrednosti nize od 8, vezuju samo jonski oblici As(V). Molekulski
oblici As(IIl) ostaju u propusStenom rastvoru u kome se moze odrediti njihova koncentracija. Za
pripremu uzoraka vode u cilju pretkoncentrisanja i odredivanja tragova arsena u vodi, ispitane su
hibridne smole, HY, u kojima je integrisana aktivna komponenta (hidratisan gvozde(III)-oksid, tip-
HY-Fe, i srebro-hlorid, tip-HY-AgCl) kojom se favorizuje pored jonske izmene adsorpcija i
hemisorpcija, a time i vezivanje svih oblika arsena u vodi. Hibridne smole su efikasne u Sirokom
opsegu pH vrednosti od 5,00 do 11,00. U radu su ispitani uticaji svih parametara koji uticu na
vezivanja arsenovih vrsta u Sarznom i proto¢nom sistemu. Primenom standardnih analitickih
postupaka, definisani su postupci za razdvajanje, koncentrisanje i odredivanje neorganskih i
organskih oblika arsena u vodi. Za odredivanje koncentracije arsena u vodi (ug L) primenjene su
ICP-MS i AAS-GH metode.

Arsenic Species in Water - Separation, Preconcentration and Determination

Ljubinka V. Rajakovi¢
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, 11 Belgrade, Serbia

A simple method for separation and determination of inorganic arsenic (iAs) species in natural and
drinking water was developed in this work. Procedures for sample preparation, separation of
As(IIT) and As(V) species and preconcentration of total iAs on fixed bed columns were defined. A
strong base anion exchange (SBAE) resin and two hybrid (HY) resins (HY-Fe and HY-AgCl)
were utilized. The governing factors for ion exchange/sorption of arsenic on resins in a batch and a
fixed bed flow system were analyzed and compared. Acidity of water, which plays an important
role in control of the ionic or molecular forms of arsenic species was beneficial for separation: by
adjusting pH values less than 8.00, SBAE resin separates As(V) and As(IIl) in water, by retaining
As(V) and allowing As(IIl) to pass through. Sorption activity of hydrated iron oxides particles
integrated in HY resin was beneficial for bonding of all arsenic species in a wide range of pH
values from 5.00 to 11.00. Validation of methods was established through basic analytical
properties. ICP-MS and AAS-HG techniques were applied as analytical methods for the
determination of arsenic concentration in water.
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PPP 1

Enzimsko procesovanje alergena hrane

Dragana J. Stani¢-Vuc€ini¢
Hemijski fakultet, Beograd

Danas vise od 4% humane populacije u razvijenim zemljama pati od alergije na hranu. Premda je
striktno izbegavanje uzrucnika alergije najbolji nacin spre¢avanja alergijske reakcije, sveprisutna
upotreba hrane, kao $to su mleko, kikiriki i soja, u prehrambenoj industriji alericnim osobama
znatno otezava izbegavanje slu¢ajnog unosa alergena hrane. Ova Cinjenica namece potrebu za
iznalazenjem procesujuc¢ih metoda koje imaju za cilj da smanjenje alergenog potencijala hrane i
kreiranje hipoalergenih prehrambenih proizvoda. Enzimske modifikacije molekula alergena mogu
promeniti njihovu strukturu i onemoguciti vezivanje IgE antitela za konformacione ili linearne
epitope. Najcesce koriSéeni enzimi za smanjenje alergenosti prehrambenih proizvoda su proteaze,
koje fragmentacijom alergena daju hipoalergene hidrolizate. Promena strukture alergena moze se
posti¢i i njegovom polimerizacijom primenom enzima koji katalizuju unakrsno povezivanje
proteina. Trenutno se u prehrambenoj industriji u cilju usavrSavanja razli¢itih funkcionalnih
atributa hrane koriste transglutaminaze, za koje je pokazano da su efikasane i u smanjenju
imunoreaktivnosti alergena hrane. Veliki potencijal imaju i okidaze, kao Sto su peroksidaze i
polifenol okidaze koje, pored polimerizacije, mogu katalizovati i uvodenje malih molekula u
strukturu polimernog alergena i tako maskirati vezujuéa mesta IgE antitela. U buducnosti
enzimske metode za modifikaciju prehrambenih alergena moci ¢e da se primene i u razvoju
bezbednih, a efikasnih, preparata za imunoterapiju alergija na hranu.

Enzymatic processing of food allergens

Dragana J. Stani¢-Vuc€ini¢
Faculty of Chemistry, Belgrade, Serbia

Today more than 4 % of human population in industrialized countries suffers of food allergy.
While strict avoidance is the best way to prevent allergic reaction, the ubiquitous use of food such
as milk, peanuts and soy in the food industry makes it very hard for allergic individuals to avoid
accidental ingestion. Therefore there is growing demand for methods aimed to reduce allergenic
potential of food products and create hypoallergenic food. Enzymatic modification of allergen
molecule may alter its structure and obstruct binding of IgE antibodies to conformational or linear
epitopes. The most frequent used enzymes for reducing food allergenicity are proteases leading to
allergen fragmentation resulting in hypoallergenic hydrolysates. Altering the structure of proteins
can be attained by polymerization of allergens by usage of enzymes catalyzing protein cross-
linking. Presently, microbial transglutaminase, utilized in the food industry to modify various
functional attributes of food, was shown to be efficient in reducing immunoreactivity of food
allergens. High potential have also oxidases, like peroxidase and polyphenol oxidases, beside
cross-linking able to introduce small molecule into polzmerized allergen structure and mask IgE
antibody binding sites. In the future enzymatic methods for modification of food allergen have
potential in development of safe, but efficient, preparations for immunotherapy of food allergies as
well.
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PPP 2

Interakcija kompleksa prelaznih metala sa fosfolipidima i enzimima ukljuc¢enim u
metabolizam fosfolipida

Tina Kaméeva*, Bojana Damnjanovié***, Maja Radisavljevi¢*, Zivadin Bugar&i¢***
Jirgen Arnhold**** and Marijana Petkovi¢*
*INN ,,Vinca “, Univerzitet u Beogradu, Beograd, Srbija
**Bioloski fakultet, Unirzitet u Konstanci, Konstanca, Nemacka
***Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, Kragujevac, Srbija
***Institut za medicinsku fiziku i biofiziku, Medicinski fakultet, Univerzitet u Lajpcig
Lajpcig, Nemacka

U ovom izlaganju ¢e biti dat pregled rezultata koji govore o interakciji lekova na bazi metalnih
kompleksa sa fosfolipidima, osnovnim sastojcima ¢elijskih membrana, kao i sa enzimima koji su
ukljuceni u metabolizam fosfolipida i produkciju vaznih signalnih molekula. Pokazano je da cak i
najmanje modifikacije u lipofilnosti liganda koji je u sastavu kompleksa dovode do znacajnih
izmena u unosu metalnog kompleksa u celiju. Pored interakcije kompleksa prelaznih metala,
uglavnom sa negativno naelektrisanim fosfolipidima, uticaj kompleksa na osobine membrane je
takode pokazan: prisustvo kompleksa u membrani menja njene osobine i povecava njenu
permeabilnost. Pored inhibicije raznih enzima, kompleksi prelaznih metala inhibiraju i enzime koji
su ukljuceni u metabolizam fosfolipida, kao §to je fosfolipaza A,. Pored pregleda dobijenih
rezultata, u toku izlaganje ¢e se diskutovati o prirodi navedenih interakcija, kao i o moguéim
fizioloskim efektima i uticaju na progresiju tumora.

The interacion of transition metal complexes with phospholipids and enzymes
involved in phospholipid metabolism
Tina Kam&eva*, Bojana Damnjanovi¢***, Maja Radisavljevié*, Zivadin Bugargi¢***
Jirgen Arnhold**** and Marijana Petkovi¢*

*INN ,,Vinca*, University of Belgrade, Belgrade, Serbia
**Faculty of Biology, University of Konstanz, Germany
***Department of Chemistry, Faculty of Science, University of Kragujevac, Kragujevac, Serbia
**¥*Institute of Medical Physics and Biophysics, Faculty of Medicine
University of Leipzig, Germany

Overview on the results obtained on the interaction of the transition metal complexes with
phospholipids, main constituents of the cell membrane, as well as with enzymes involved in the
phospholipid metabolism will be given in this presentation. It has been demonstrated that even
slight modifications in the ligand lipophilicity significantly affect the drug uptake by a cell and its
interaction with cellular targets. Cisplatin and several other transition metal complexes, potential
anti-tumor agents interact with negatively-charged phospholipids in the membrane, but several
authors indicate that the presence of transition metal complexes in the phospholipid bilayer affects
also the properties of the bilayer/membrane. Furthermore, the membrane permeability increases
after interaction with transition metal complexes, as demonstrated on the model systems and some
cells. Inhibitory effect of transition metal complexes on the activity of several enzymes including
phospholipase A, was also shown. Potential consequences of these interactions for the tumor cell
progression and in host defense are discussed.
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AH01-O

Proucavanje keto-enolne tautomerije arildiketo kiselina u vodenoj sredini
upotrebom NMR spektroskopije i cikli¢éne voltametrije

Tatjana 7. Verbié™, Mire Zloh*, Dalibor M. Stankovi¢**, Milica N. Sentic,
Dragan D. Manojlovi¢, Ivan O. Jurani¢
Hemijski fakultet, Univ. u Beogradu, Studentski trg 16, Beograd, Srbija
*The School of Pharmacy, Univ. of London, 29/39 Brunswick Square, London WCIN 14X, UK
**Inovacioni centar Hemijskog fakulteta, Univ. u Beogradu, Studentski trg 16, Beograd, Srbija
tatjanad@chem.bg.ac.rs

B-Diketo kiseline selektivno inhibiraju proces integracije HIV-1 provirusne DNK u DNK ¢elije
domaéina. U rastvoru podlezu reakciji tautomerizacije, a afinitet ka kompleksiranju sa Mg** jonom
(u aktivnom centru HIV-1 integraze), kao i reakcija hidrolitickog raskidanja C—C veze u diketo
delu molekula B-ketolazama zavise od oblika u kom se ova jedinjenja nalaze na mestu dejstva.
NMR spektroskopijom i ciklicnom voltametrijom, prouc¢avana je keto-enolna tautomerija Cetiri
jedinjenja iz grupe aril diketo kiselina u vodenom rastvoru u pH oblasti 1-10. Rezultati dobijeni
NMR spektroskopijom pokazuju da se, nesupstituisana ADK (H-) nalazi u obliku enola I, enolni
oblik III je prisutan u tragovima Prema ciklicnim voltamogramima izveden je zakljucak da se, 4-Me
i 3,4-di-Me- ADK u rastvoru nalaze takode u obliku enola I, dok je 2,5-di-Me ADK prisutna kao
smesa enola I i III. Izracunavanja dobijena semiempirijskim molekulsko-orbitalnim PM6 metodom
nude moguée objasnjenje: vecéi torzioni ugao izmedu aril grupe i ostatka molekula kod
2,5-di-Me ADK moze biti razlog viSeg potencijala na kome se ova ADK oksiduje, u poredenju sa
ostalima.

Keto-enol Tautomerism of Aryldiketo Acids in Aqueous Solution.
NMR Spectroscopy and Cyclic Voltammetry Study.

Tatjana 7. Verbié¢™, Mire Zloh*, Dalibor M. Stankovi¢**, Milica N. Sentic,
Dragan D. Manojlovié, Ivan O. Juranic¢
Faculty of Chemistry, Univ. of Belgrade, Studentski Trg 16, Belgrade, Serbia
*The School of Pharmacy, Univ. of London, 29/39 Brunswick Square, London WCIN 14X, UK
**Innovation Center of the Faculty of Chemistry, Univ. of Belgrade, Studentski Trg 16,
Belgrade, Serbia tatjanad@chem.bg.ac.rs

Aryldiketo acids (ADK) complexation ability with Mg*" ion (present in HIV-1 IN) and the
hydrolytic C—C bond cleavage by fS-ketolases depend on predominant tautomeric form in which
they are present at the reaction site. Thus, the keto-enol tautomerism of H-, 4-Me-, 2,5-di-Me-, and
3.,4-di-Me- ADK in the aqueous solution within pH range 1-10 was studied by NMR spectroscopy
and cyclic voltammetry. The NMR results for H- ADK showed that the predominant tautomeric
form in the studied pH range is the enolate I. The cyclic voltammetry data in acidic media (pH 1)
suggest that the ratio of possible tautomeric forms for 4-Me- and 3,4-di-Me- ADK is similar to H-
ADK, i.e. that enolate I is the dominant form in the solution, whilst two tautomeric forms of 2,5-
di-Me- ADK (enolates I and III) may be present in solution. The higher oxidation potential
observed for H,A form of 2,5-di-Me- ADK at pH 1 may be due to non-planarity of molecule and
steric hindrance imposed by ortho substituents.
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Izotopski ,,otisak prsta® metala upotrebom MALDI TOF MS

Tina T. Kamceva, Maja Radisavljevi¢, Iva Vukiéevi¢, Bojana Damnjanovic¢
Milovan Stoiljkovi¢, Marijana Petkovi¢
Institut za nuklearne nauke ,, Vinca “, Univerzitet u Beogradu, Mike Petrovica Alasa 12-14,
Beograd, Srbija

U ovom radu predocene su moguénosti primene MALDI TOF masene spektrometrije u analizi
metala i molekula koji sadrze metale. Akcenat je stavljen na mogucénost identifikacije i
kvantitativnog odredivanja izotopskog sastava elemenata u uzorku na osnovu MALDI-TOF
masenih spektara. Pokazano je da je ova meka jonizaciona tehnika dovoljno osetljiva za detekciju
sva Cetiri izotopa olova i odredivanje njihove relativne zastupljenosti, Sto omogucava njenu Siroku
primenu, na primer, u arheologiji za utvrdivanje starosti i porekla predmeta od olova, u forenzici i
balistici kao i u ekologiji za odredivanje izvora zagadenja olovom u biljkama, sedimentima i
vodenim organizmima. Granica detekcije za izotopski ,,otisak prsta” olova u celini omogucava
ograni¢enu primenu u analizi hrane. Posebna pogodnost MALDI TOF masene spektrometrije je
§to omogucava analizu bioloskih materijala bez dodatne fragmentacije, pa se njom mogu
analizirati ne samo pojedinaéni metalni joni, ve¢ i elementi koji ulaze u sastav biomolekula ili
metalnih kompleksa. Pored olova, izotopski sastav rutenijuma i platine se takode moze odrediti
MALDI-TOF masenom spektrometrijom, a moze se pretpostaviti da je moguca i analiza drugih
metala.

Isotopic fingerprinting of metals by MALDI TOF MS

Tina T. Kamceva, Maja Radisavljevi¢, Iva Vukicevi¢, Bojana Damnjanovic,
Milovan Stoiljkovi¢, Marijana Petkovié
Institute of Nuclear Sciences ,, Vinca “, University of Belgrade, Mike Petrovic¢a Alasa 12-14,
Belgrade, Serbia

In this work potentials of MALDI TOF mass spectrometry in analysis of metals and metals
containing molecules are described. The accent is on the possibility of metal identification and
quantitative determination of isotope composition based on the MALDI-TOF mass spectra. It has
been shown that this soft ionisation technique is sufficiently sensitive for detection of all four
isotopes of lead and determination of their relative abundances, what enables its widely application
in archaeology for determination of origin and date of lead samples, in forensic sciences and
balistics and in ecology for searching the source of pollution by lead in plants, sediments and
aquatic organisms. Detection limit for ,.isotopic fingerprint* of lead at whole allows limited usage
of this technique in food safety. Study of platinum and ruthenium complexes, as potential
chemotherapeutics, showed preserved isotopic distribution of these transition metals. Possibility of
analysis of other metals by this approach can be assumed.
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Odredivanje Ag" i CI' jona u uzorcima ekoloskih voda primenom jednostavnog
poli(vinil hlorid-ko-vinil acetat)/srebro potenciometrijskog senzora

D. M. Sejmanovi¢, B. B. Petkovi¢, M. V. Budimir, S. P. Sovilj*, V. M. Jovanovi¢**
Odsek za hemiju, PMF, Univerzitet u Pristini, 38220 Kosovska Mitrovica
*Hemijski fakultet, Univerzitet u Beogradu, P.O. Box 51, 11158 Beograd

**IHTM - Centar za elektrohemiju, Univerzitet u Beogradu, Njegoseva 12, 11000 Beograd

Cilj ovog rada je bio ispitivanje mogucnosti primene novog Ag-selektivnog potenciometrijskog
senzora napravljenog samo od poli(vinil hlorid-ko-vinil acetata), plastifikatora i lipofilne soli i
naneSenog direktno na Stapi¢ staklastog ugljenika. Predlozeni senzor moze da funkcionise u jako
kiseloj sredini, jer je njegov radni pH opseg < 1 do 7. Pored jednostavnosti izrade i Sirokog pH
opsega, prednost ove elektrode je i veoma dobra selektivnost. PVCAc/Ag elektroda je uspesno
primenjena kao indikatorska elektroda u potenciometrijskim titracijama. Prakticna primena
predloZzenog senzora je testirana odredjivanjem srebrnih i hloridnih jona u uzorcima ekoloskih
voda i koloidnoj srebrnoj vodi. Povratni prinos srebra iz razli¢itih uzoraka voda je bio skoro
kvantitativan. Hloridni joni su uspe$no odredjivani potenciometrijskom titracijom u uzorcima
¢esmenske, recne i morske vode. Takodje, rezultati dobijeni za hloridne jone u ekoloskim vodama,
kao i za jone srebra u koloidnoj srebrnoj vodi, se dobro slazu sa vrednostima dobijenim uporednim
metodama.

Determination of Silver and Chloride Ions in Environmental Water Samples by
Simple PVCAc/Ag Potentiometric Sensor

D. M. Sejmanovi¢, B. B. Petkovi¢, M. V. Budimir, S. P. Sovilj*, V. M. Jovanovi¢**
Department of Chemistry, Faculty of Natural Sciences and Mathematics
University of Pristina, 38220 Kosovska Mitrovica
*Faculty of Chemistry, University of Belgrade, P.O. Box 51, 11158 Belgrade
**[CTM, Department of Electrochemistry, University of Belgrade, Njegoseva 12,
P.O. Box 473, 11000 Belgrade

The aim of this work was to investigate possibility of application of new Ag-selective
potentiometric sensor made only from PVCAc, plasticizer and lipophilic salt and coated directly
on GC rod. Since working pH range of proposed sensor is < 1 to 7, it can operate in very acidic
media. Besides simplicity of sensor construction and wide pH range, the excellent selectivity can
be also advantage of this electrode. The proposed electrode was successfully applied as an
indicator electrode for the potentiometric titrations. The practical utility of the proposed
PVCACc/Ag sensor was tested by determination of silver and chloride ions in environmental water
samples and silver in colloidal silver water. The recovery of silver from different water samples is
almost quantitative. The chloride ions were successfully determined by potentiometric titrations in
tap, river and see water samples. Also, the results obtained for chloride ions in environmental
water samples and silver ions in colloidal water samples by the proposed sensor were in
satisfactory agreement with data obtained with comparative methods.
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RavnoteZe kompleksiranja Gd(I1I)-jona sa nekim fluorohinolonima

Ivan Z. Jakovljevié, Predrag Purdevi¢, Ljubinka Joksovié, Andrija Ciri¢
Ivan Lazarevi¢*, Ratomir Jeli¢**
Prirodno-matematicki fakultet, p.fah 60, 34000 Kragujevac,
*Centar za usavrsavanje kadrova ABHO Vojske Srbije,Balkanska 57, 37000 Krusevac
**Medicinski fakultet, Jovana Cvijica bb., 34000 Kragujevac

Kompleksiranje Gd(III)-jona sa fluorohinolonima ciprofloksacinom (II generacija), ofloksacinom
(IT generacija) i moksifloksacinom (IV generacija) proucavano je metodom potenciometrjskih
titracija na 298 K u jonskoj sredini NaCl (0,1mol/L). U koncentracionom opsegu 0,6mmol/L <
[Gd(ID)] < 3mmol/L i fluorohinolona 1mmol/L<[fluorohinolon]<3mmol/L pri koncentracionom
odnosu M:L 1:1 do 1:5 nadeni su binarni kompleksi ML, ML, i ML; u celokupnoj ispitivanoj pH
oblasti (2.0 < pH < 9.5). Osim ovih kompleksa koji su i dominantni nadeni su i meSoviti kompleksi
tipa MHyL,, gde su p i q kod ciprofloksacina (1,1),(1,-1), (2,2), (2,1), (2,-2) (3,3); kod ofloksacina
(1,1), (1,-1), (2,2), (2,1), (2,-1), (2,-2), (3,3), (3,2), (3,1), (3,-1) 1 kod moksifloksacina (1,1), (2,2),
(2,1), (3,3), (3,2), (3,1). Negativne vrednosti q oznacavaju hidroliticke komplekse. Polinuklearni
kompleksi nisu nadeni u ispitivanim sistemima. Na osnovu dobijenih rezultata ispitivan je uticaj
navedenih fluorohinolona na biodistribuciju Gd(III)-jona u humanoj plazmi prilikom upotrebe Gd-
helata (Gd-DTPA) kao dijagnosti¢kih agenasa u magnetno-rezonantnim snimanjima.

Complex formation equilibria between Gd(I1I)-ion and some fluoroquinolones

Ivan Z. Jakovljevié, Predrag Purdevié, Ljubinka Joksovi¢, Andrija Ciri¢
Ivan Lazarevi¢*, Ratomir Jeli¢**
Faculty of Science, Department of Chemistry, University of Kragujevac, R. Domanovica 12,
P. O. Box 60, 34000 Kragujevac, Serbia
*CBRN Training Center of Serbian Army, MP 6910, 37000 Krusevac, Serbia
**Medical Faculty, University of Kragujevac, S. Markovi}a 69, 34000 Kragujevac, Serbia

Complex formation between Gd(III)-ion and fluoroquinolones, ciprofloxacin (I generation),
ofloxacin (II generation) and moxifloxacin (IV generation) were studied by potentiometric
titrations at 298 K in ionic medium NaCl (0.lmol/L). In the concentration range
0.6mmol/L<[Gd(IIT)]<3mmol/L and 1mmol/L<[fluoroquinolone]<3mmol/L at concentration ratio
M:L =1:1 to 1:5, binary complexes ML, ML, and ML; were found in the entire pH region (2-9.5).
In adition to the dominant binary complexes the folowing mixed complexes of the MH,L, type
were found: ciprofloxacin,(p,q)= (1,1),(1,-1), (2,2), (2,1), (2,-2), (3,3);0floxacin,(p,q)= (1,1), (1,-
1), (2,2), (2,1), (2,-1), (2,-2), (3,3), (3,2), (3,1), (3,-1) and moxifloxacin,(p,q)= (1,1), (2,2), (2,1),
(3,3), (3,2), (3,1). Negative values of q denote hydrolytic complexes. Polynuclear complexes were
not found in the sistems examined. On the basis of the acquired results the effect of
fluoroquinolones on biodistribution of Gd ion in human plasma, during the application of Gd-
helates (Gd-DTPA) as diagnostic agens in MR imaging was studied.
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HPLC Determination of Tetracycline in Human Control Serum

S. Sunari¢, R. Pavlovi¢, S. Miti¢*, A. Pavlovi¢*, S. ToSi¢*
Faculty of Medicine, Department of Chemistry, Bulevar dr Zorana Dindica 81 18000 Nis, Serbia
*Faculty of Natural Sciences and Mathematics, Department of Chemistry,
Visegradska 33/224, 18000 Nis, Serbia

A reversed-phase HPLC with diode-array detection was optimized and validated for the
determination of tetracycline in human control serum. The separation was achieved on Zorbax
Extend-C18 analytical column at 40°C. The mobile phase, a mixture of tert-butyl alcohol,
Na,HPOy,, triethylammonium acetate and Na-EDTA, was injected isocratically. UV detection was
performed at 375 nm. In human control serum tetracycline was determined by using calibration
graph in the range of 1 pg/cm’-10 pg/cm’. Serum sample was pretreated with 8.0% HCIO,. The
limit of detection and limit of quantification were 4.0 ng and 13.0 ng, respectively. The precision
results showed that the relative standard deviation is up 6.3%. The proposed method enables
separation and determination of tetracycline with the total time of the analysis not more than
5 min.

HPLC odredivanje tetraciklina u humanom kontrolnom serumu

S. Sunarié, R. Pavlovié, S. Miti¢*, A. Pavlovi¢*, S. ToSi¢*
Medicinski fakultet, Katedra za Hemiju, Bulevar dr Zorana Pindica 81,
18000 Nis, Republika Srbija
*Prirodno-matematicki fakultet, Odsek za Hemiju, Visegradska 33/224,
18000 Nis, Republika Srbija

U radu je optimizovana i validovana reverzno-fazna HPLC metoda za odredivanje tetraciklina u
humanom kontrolnom serumu. Razdvajanje je izvrSeno na Zorbax Extend-C18 analiti¢koj koloni i
temperaturi od 40°C. Mobilna faza se sastojala od terc-butil alkohola, Na,HPO,, trietilamonijum-
acetata i Na-EDTA, a u aparat je ubrizgavana izokratno. UV detekcija je izvedena na 254 nm, 275
nm i 375 nm. U kontrolnom serumu tetraciklin je odredivan primenom kalibracione prave u
intervalu 1 pg/cm’-10 pg/cm’. Radi uklanjanja proteina uzorak seruma je tretiran 8.0% HCIO,.
Limit detekcije i limit kvantifikacije iznose 4.0 ng i 13.0 ng. Relativna standardna devijacija
odredivanja kre¢e se do 6.3%. PredloZzena metoda omogucava razdvajanje i odredivanje
tetraciklina u navedenim uzorcima, pri ¢emu je ukupno vreme trajanja analize kra¢e od 5 minuta.
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Adsorpcija pesticida na karbonizovanim kratkim vlaknima konoplje aktiviranim
kalijum hidroksidom

Marija M. Vukéevi¢, Marina Radisi¢, Ana Kalijadis*, Biljana Babi¢**, Biljana Peji¢
Zoran LauSevi¢*, Mila LauSevié¢
Tehnolosko-metalurski fakultet, Karnegijeva 4, 11120 Beograd
*Institut za nuklearne nauke “Vinca”, Laboratorija za fiziku, P.O.Box 522, 11001 Beograd
*Institut za nuklearne nauke “Vinca”, Laboratorija za materijale, P.O.Box 522, 11001 Beograd

U ovom radu je predstavljeno dobijanje karbonizovanih otpadnih kratkih vlakana konoplje i
njhova aktivacija kalijum hidroksidom uz kori§¢enje razli¢itih odnosa kalijum hidroksida i
karbonizovanog materijala. PovrSinske karakteristike dobijenih uzoraka predstavljene su
specificnom povrsinom dobijenom BET metodom i sadrzajem povrSinskih funkcionalnih grupa
dobijenih temperaturno-programiranom desorpciom. Adsorpcija pesticida (actamiprid, dimetoat,
nikosulfuron, karbofuran i atrazin) na uzorcima karbonizovanih kratkih vlakana konoplje iz
vodenih rasvora ispitivana je u Sarznom sistemu uz neprekidno mesanje. Dobijeni rezultati
pokazuju da se aktivacijom sa kalijum hidroksidom moze dobiti materijal visoke vrednosti
specifiéne povriine (Sger, = 2192 m*/g). Specifi¢na povriina i koli¢ina povriinskih funkcionalnih
grupa zavise od koliCine aktiviraju¢eg agensa. Adsorpcioni kapacitet uzoraka takode prati ovaj
trend. Svi ispitivani uzorci imaju dobre adsorpcione karakteristike, neaktiviran uzorak konoplje
snizava koncentraciju pesticida za viSe od 50 %, dok svi aktivirani uzorci uklanjaju vise od 90 %
pesticida iz vodenog rastvora.

Adsorption of pesticides onto the carbonized short hemp fibers activated with
potassium hydroxide

Marija M. Vukéevi¢, Marina Radisi¢, Ana Kalijadis*, Biljana Babi¢**, Biljana Peji¢
Zoran LauSevi¢*, Mila LauSevié¢
Faculty of Technology and Metallurgy, University of Belgrade, P.O.Box 494, 11001 Belgrade
*Laboratory of Physics, Vinca Institute of Nuclear Sciences, P.O.Box 522, 11001 Belgrade
**Laboratory of Material Science, Vinca Institute of Nuclear Sciences,
P.O.Box 522, 11001 Belgrade

This study presents the production of carbonized waste short hemp fibers followed by potassium
hydroxide activation using different ratios of potassium hydroxide and carbonized material. The
surface properties of the carbonized samples were investigated by BET method (surface area) and
temperature-programmed  desorption. Adsorption of pesticides (acetamiprid, dimethoate,
nicosulfuron, carbofuran and atrazine), from aqueous solution onto carbonized short hemp fibers
was studied in batch system, with constant shaking. It was shown that materials with high specific
surface area (Sggr, = 2192 m?/g) can be obtained by activation with potassium hydroxide. Specific
surface area and amount of surface oxygen groups depend of the amount of KOH. Pesticide
adsorption capacity follows the same trend. All tested samples have good adsorption properties,
inactivated sample decreases pesticide concentration for more than 50 %, while activated samples
remove more than 90 % of pesticides.
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Primena jonske hromatografije u kontroli kvaliteta vode na postrojenju
za preradu vode Maki$

Vesna P. Lukié, Zivoslav Lj. Tesi¢*, Mirjana B. Ninkovi¢
Beogradski vodovod i kanalizacija, Deligradska 28, Beograd, Srbija
*Hemijski fakultet, Beograd, Srbija

Jedan od glavnih zadataka postrojenja Maki§ za preradu vode reke Save je snabdevanje
stanovniStva higijenski ispravnom vodom za piée koja ispunjava standarde propisane Pravilnikom
o higijenskoj ispravnosti vode za pice (SI. list SRJ br. 42/98). Sve vedi zahtevi u pogledu kvaliteta
vode uslovljavaju razvijanje novih metoda analize u analitickoj hemiji. Analiza uobicajenih
neorganskih anjona spada u obavezne parametre. Predmet ovog rada je ispitivanje moguénosti
primene supresorske jonske hromatografije sa konduktometrijskim detektorom za svakodnevnu
kontrolu anjona u vodama beogradskog vodovodnog sisitema. Ovom tehnikom izvrSena je
kvalitativna i kvantitativna analiza uzoraka vode iz razliitih faza proizvodnje na sledece anjone:
CI, F, Br, NO,, NOy, PO,*i SO,*. Prerada vode reke Save na PP Maki§ obuhvata sledece faze
proizvodnje: predozonizaciju, bistrenje, glavnu ozonizaciju, filtraciju kroz pescane i filtere sa
granulisanim aktivnim ugljem i dezinfekciju. Na osnovu rezultata analize zaklju€eno je da je u
svim fazama prerade sirove vode sadrzaj anjona nizak, a u uzorku pijae vode je ispod
maksimalno dozvoljene koncentracije propisane Pravilnikom. Ova savremena instrumentalna
tehnika se pokazala kao jednostavnija, selektivnija i osetljivija u odnosu na konvencionalne
tehnike kao §to su titracija, gravimetrija i kolorimetrija. Takode, ona omogucava brzu analizu sa
sposobnosc¢u simultanog odredivanja velikog broja komponenti znacajnih za kvalitet vode.

Application of Ion Chromatography for water quality control
at water treatment plant Makis

Vesna P. Lukié, Zivoslav Lj. Tesi¢*, Mirjana B. Ninkovi¢
Belgrade Waterworks and Sewerage, Deligradska 28, Belgrade, Serbia
*Faculty of Chemistry, Belgrade, Serbia

One of the main tasks of water plant Makis for water treatment from the river Sava is supplying
the population with hygienic correct drinking water which meets the rules of standards listed in
Regulation for drinking water hygiene (Official paper 42/98). The increasing demands in water
quality requests developing of new methods of analysis in analytical chemistry. Analysis of
common inorganic anions belongs to required parameters. The subject of this paper was to
investigate the possibilities of applying ion chromatography with suppressed conductivity
detection for daily anion control in Belgrade water distribution system. Qualitative and
quantitative analysis of water samples were performed with this technique in different stages of
production on the following list of anion: CI, F', Br, NO,, NO;, PO, and SO,*. The water
treatment from the river Sava in the water plant Makis includes the following phases of
production: preozonisation, clarification, main ozonisation, filtration through sand and granulated
activated carbon and disinfection. Based on the results of analysis it was concluded that in all
stages of raw water treatment content of anions were low, and in drinking water sample was under
the maximum permitted concentration listed by the Regulation. This modern instrumental
technique proved to be simpler, more selective, and more sensitive than the conventional
techniques such as titration, gravimetry and colorimetry. Also, it allows rapid analysis with
capability of simultaneous determination of many important components for water quality.
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Efekti supstituenata i rastvaraca na UV-Vis apsorpcione spektre
p-supstituisanih aroilakrilnih kiselina

Mirjana P. Voji¢™, Ilija N. Cvijeti¢*, Tatjana Z. Verbi¢, Ivan. O Juranié
Hemijski fakultet, Univ. u Beogradu, Studentski trg 16, Beograd, Srbija
*Inovacioni centar Hemijskog fakulteta, Univ. u Beogradu, Studentski trg 16, Beograd, Srbija
mradojev@chem.bg.ac.rs

U ovom radu proucavani su uticaji supstituenata, polarnosti rastvaraca i interakcije vodoni¢nog
vezivanja izmedu rastvaraca 1 rastvorene supstance na UV-Vis apsorpcione spektre p-
supstituisanih  aroilakrilnih kiselina (AAK), jedinjenja koja pokazuju antibakterijsko i
antiproliferativno dejstvo. Ispitivano je deset jedinjenja iz grupe AAK: nesupstituisana i devet p-
supstituisanih (Me-, Et-, i-Pr-, t-Bu-, n-Bu-, F-, Cl-, Br-, MeO-). Apsorpcioni spektri snimljeni su
u deset rastvaraca razliCite polarnosti, u opsegu talasnih duzina 220-400 nm. Talasna duzina
apsorpcionog maksimuma korelisana je sa literaturnim vrednostima konstanti supstituenata (o)
primenom jednostavne Hammett-ove jednaCine. Uticaj polarnosti rastvaraca i interakcija
vodonicnog vezivanja izmedu rastvorene supstance i rastvaraca proucavani su pomocu koncepta
linearne korelacije solvatacionih energija (LSER) koji su uveli Kamlet i Taft.

Substituent and solvent effect on the UV-Vis absorption spectra of
p-substituted aroylacrylic acids

Mirjana P. Voii¢"™’, Ilija N. Cvijeti¢*, Tatjana Z. Verbi¢, Ivan. O Juranié
Faculty of Chemistry, Univ. of Belgrade, Studentski trg 16, Belgrade, Serbia
*Innovation center of the Faculty of Chemistry, Univ. of Belgrade,
Studentski trg 16, Belgrade, Serbia
mradojev@chem.bg.ac.rs

In this work, the effect of substituent, solvent polarity and solvent/solute hydrogen bonding
interactions on UV-Vis absorption spectra of p-substituted aroylacrylic acids (AAK), compounds
that show antibacterial and antiproliferative activity, were investigated. Ten compounds from the
class of AAK: unsubstituted and nine p-substituted (Me-, Et-, i-Pr-, +-Bu-, n-Bu-, F-, Cl-, Br-,
MeO-) were investigated. UV-Vis absorption spectra were recorded in ten solvents of different
polarity in the range 220-400 nm. Wavelength of the observed absorption maximum was
correlated with literature substituent constants (c,) by simple Hammett equation. The effect of
solvent polarity and solvent/solute hydrogen bonding interactions was analyzed by means of linear
solvation energy relationships (LSER) concept proposed by Kamlet and Taft.
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Termohromno ponasanje i termodinamika hloro kompleksa kobalta(1I)
u smeSi amonijum-nitrat - formamid

Sanja D. Dozi¢, Milan B. Vranes i Slobodan B. Gadzurié
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine,
Trg Dositeja Obradovica 3, Novi Sad

Apsorpcioni spektri rastvora kobalta(IT) u rastvara¢u NH4,NO;-4HCONH, snimljeni su u intervalu
talasnih duzina od 400-800 nm na temperaturama 308,15, 318,15, 328,15, 338,15 i 348,15 K.
Dodatak amonijum-hlorida u rastope koji sadrze odredenu koncentraciju kobalta(Il) uzrokuje
pomeranje osnovnih apsorpcionih traka ka nizim energijama i nagli porast molarnog apsorpcionog
koeficijenta §to ukazuje na promenu geometrije kompleksa kobalta(IT). Ovakvo ponasanje se moze
objasniti prisustvom nizih oktaedarskih kompleksa kobalta(Il) sa nitratnim jonima ili organskim
molekulima ili je tetraedarska struktura veoma deformisana. Dobijeni rezultati potvrduju da se
formiraju sledeé¢i kompleksi: [CoF,(NOs),]*", [CoF,CL(NO;),]*” i [CoCLJ*. Bruto konstante
stabilnosti izraCunate su na 308,15, 318,15, 328,15, 338,15 i 348,15 K. Na osnovu konstanti
stabilnosti dobijenih na razli¢itim temperaturama izraCunati su termodinamicki parametri i
zakljuceno je da proces gradenja svih kompleksa u ispitivanom sistemu je endoterman proces, a
gradenje ovih kompleksa ide na racun povecanja entropije.

Termochromic Behaviour and Thermodynamic of Cobalt(IT) Chloro Complexes
in Ammonium Nitrate — Formamide Mixture

Sanja D. Dozi¢, Milan B. Vranes i Slobodan B. Gadzurié¢
Faculty of Science University of Novi Sad, Department of Chemistry,
Biochemistry and Enviromental Protection, Trg Dositeja Obradovica 3, 21000 Novi Sad

Absorption spectra of cobalt(Il) chloride in NH4,NOs;-4 HCONH, system have been investigated in
the wavelength range 400-800 nm at temperatures 308,15, 318,15, 328,15, 338,15 and 348,15 K.
Addition of chloride ions to cobalt(Il) chloride solution caused a pronounced shift of the
absorption maximum toward lower energies and a significant increase of absorption intensity,
indicating a change in co-ordination geometry. The increase of the overall molar absorption
coefficient in the chloride containing melts with temperature was attributed to mixed complex
formation with solvent molecules (or ions) ions and structural changes in the cobalt(Il) complexes.
From an analysis of the spectra it was concluded that the following complexes were formed:
[CoFA(NO; )", [CoF,CL(NOs),]* and [CoCLJ*. The overall stability constants of these
complexes and the corresponding resolved species spectra were calculated at 308,15, 318,15,
328,15, 338,15 and 348,15 K. Thermodynamic parameters were calculated using the temperature
dependence of stability constants we determined. Complex formation in all systems is endothermic
process followed with higher entropy values.
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Racunarsko modelovanje humane krvne plazme

Ivan T. Lazarevi¢, Ivan Jakovljevié*, Andrija Ciri¢*, Ratomir Jeli¢**
Milena Jelikié-Stankov**, Predrag Purdevic***

Centar za usavrsavanje kadrova ABHO Vojske Srbije, Balkanska 57, 37000 Krusevac, Srbija
*Medicinski fakultet, S. Markovica 69, 34000 Kragujevac, Srbija
**Farmaceutski fakultet, V. Stepe 450, 11000 Beograd, Srbija
***Prirodno-matematicki fakultet, R. Domanovica 12, 34000 Kragujevac, Srbija

Racunarsko modelovanje krvne plazme izvrSeno je upotrebom kompjuterskog programa za
specijacije HySS i publikovanih podataka o konstantama stabilnosti kompleksa esencijalnih jona
metala 1 najzastupljenijih bioliganada niske molekulske mase u humanoj plazmi. Model ukljucuje
11 jona metala i 42 bioliganda sa oko 3000 kompleksa. U cilju dobijanja pouzdanih rezultata uzete
su vrednosti konstanti stabilnosti koje su bliske fizioloskim uslovima, ili je vrSena njihova
korekcija na fizioloske uslove. Izracunata distribucija metala izmedu bioliganada pod fizioloskim
uslovima je u skladu sa do sada publikovanim literaturnim podacima i ukazuje na znacajan uticaj
malih promena vrednosti pH na specijaciju.

Computer modeling of human blood plasma

Ivan T. Lazarevi¢, Ivan Jakovljevié*, Andrija Ciri¢*, Ratomir Jeli¢**
Milena Jeliki¢-Stankov**, Predrag Purdevic***

CBRN Training Centre of the Serbian Armed Forces , Balkanska 57, 37000 Krusevac, Serbia
*Medical Faculty, University of Kragujevac, S. Markoviéa 69, 34000 Kragujevac, Serbia
**Faculty of Pharmacy, University of Belgrade, V. Stepe 450, 11000 Belgrade, Serbia
***Faculty of Science, Department of Chemistry, University of Kragujevac,

R. Domanovica 12, 34000 Kragujevac, Serbia

The computer model of human blood plasma has been developed using speciation program HySS
and published stability constant data of complexes between essential metal ions and blood
bioligands of low molecular mass. Eleven metal ions and 42 ligands forming around 3000
complexes were included in speciation calculations. To obtain reliable results, stability constants
data close to physiological conditions were taken, or their correction is made to physiological
conditions. The calculated metal distribution between bioligands under physiological conditions is
in agreement with so far published data and indicates considerable influence of small pH changes
on speciation.
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Odredivanje karbonilnih jedinjenja (acetaldehida i formaldehida)
u ambalazi od polietilentereftalata namenjenoj za ¢uvanje vode

Marijana M. Acanski, Azra S. Redzepovi¢, Pura N. Vujié, Vera L. Lazi¢
Tehnoloski fakultet, Bulevar Cara Lazara 1, 21000 Novi Sad, Srbija

Poletilen-tereftalat (PET) je u poslednjih nekoliko godina postao glavni materijal za pakovanje
mnogih prehrambenih proizvoda, narocito za gazirana pica i flasirane vode, kao i za proizvode
hemijske industrije (za pakovanje raznih sredstava za odrzavanje higijene, pesticida, rastvaraca i
dr.). Acetaldehid i formaldehid nastaju u toku termoformiranja PET ambalaze. Posle hladenja
acetaldehid i formaldehid ostaju zarobljeni u zidu PET boce i mogu migrirati u vodu posle
punjenja i skladiStenja. S obzirom da kod nas nisu propisani migracioni testovi za odredivanje
acetaldehida i formaldehida, cilj ovog rada je bio da se ispita kvantitativni sadrzaj karbonilnih
jedinjenja (acetaldehida i formaldehida) u PET ambalazi razli¢itih zapremina, od razlicitih
proizvodaca flasirane mineralne i izvorske vode, izlozenih razliCitim temperaturama. Sadrzaj
karbonilnih jedninjenja odredivan je metodom obrnuto-fazne te¢ne hromatografije pod visokim
pritiskom (RP-HPLC). S obzirom da formaldehid i acetaldehid nemaju UV aktivnu ili
fluorescentnu grupu, hromatografskim odredivanjima prethodi derivatizacija u zatvorenom sistemu
(zbog niskih tacki kljucanja formaldehida i acetaldehida), ¢ime se karbonilna jedinjenja prevode u
UV aktivna jedinjenja.

Determination of carbonyl compounds (acetaldehyde and formaldehyde) in
polyethylene terephthalate containers designated for water conservation

Marijana M. Acanski, Azra S. Redzepovié¢, Djura N. Vuji¢, Vera L. Lazié¢
Faculty of Technology, Bulevar Cara Lazara 1, 21000 Novi Sad, Serbia

Polyethylene terephthalate (PET) has in the last several years become the main packaging material
for many food products, particularly carbonated beverages and bottled water, as well as for
products of chemical industry (packaging of various hygiene maintenance agents, pesticides,
solvents, etc.). Acetaldehyde and formaldehyde are formed during the thermoforming of PET
containers. After cooling, acetaldehyde and formaldehyde remain trapped in the walls of a PET
bottle and may migrate into the water after filling and storage. Since there are no migration tests in
Serbia prescribed for the determination of acetaldehyde and formaldehyde, the purpose of the
paper is to test the quantitative contents of carbonyl compounds (acetaldehyde and formaldehyde)
in PET containers of different volumes, made by various manufacturers of bottled mineral and
spring water, and exposed to different temperatures. The method used for determining carbonyl
compounds is a reversed phase high performance liquid chromatography (RP-HPLC). Taking into
consideration that formaldehyde and acetaldehyde have no UV active or fluorescent group, the
chromatography was preceded by derivatization in a closed system (due to a low boiling point of
acetaldehyde and formaldehyde) in order to transform carbonyl compounds into UV active
compounds.
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Primena sulfidnog minerala pirita kao elektrohemijskog senzora
u nevodenoj sredini: potenciometrijska titracija slabih Kiselina u
N,N-dimetilformamidu i piridinu

Mrdak M. Cvijeta, [Randjel Mihajlovi¢|, Zorka Stani¢
Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu,
R. Domanoviéa 12, P.O. Box 60, 34000 Kragujevac, Srbija

Prirodni monokristal pirita je primenjen kao senzorski materijal za potenciometrijske titracije
benzoeve, antranilne, malonske, salicilne kiseline i o-nitrozo-B-naftola u N,N-dimetilformamidu i
piridinu. Ispitana elektroda pokazuje linearnu zavisnost potencijala od logaritma koncentracije p-
toluensulfonske kiseline (u opsegu koncentracija od 0,100 do 0,001 M). Potencijal elektrode
pokazuje sub-Nernstovsku zavisnost, sa nagibom od 39,0 mV po dekadi u N,N-dimetillformamidu.
Dobijeni skokovi potencijala u toku titracije slabih kiselina su ve¢i nego skokovi dobijeni
primenom staklene indikatorske elektrode. Stabilan potencijal tokom titracije 1 na tacki
ekvivalencije veoma brzo se uspostavlja. Potvrdeno je da su natrijum metilat, kalijum hidroksid i
tetrabutilamonijum hidroksid veoma pogodna titraciona sredstva za ova ispitivanja. Standardna
devijacija odredivanja ispitivanih kiselina je 0,10-0,35% u odnosu na rezultate dobijene primenom
staklene elektrode. Uzimajuéi u obzir jednostavnu konstrukciju, nisku cenu proizvodnje,
dugotrajnost i veliku reproduktivnost ove elektrode, mozemo zakljuciti da se pirit moze Kkoristiti
kao pogodna indikatorska elektroda u potenciometrijskim acido-baznim titracijama u N,N-
dimetilformamidu i piridinu.

Use of the sulfide mineral pyrite as electrochemical sensor in non-aqueous solutions:
potentiometric titration of weak acids in N,/N-dimethylformamide and pyridine

Mrdak M. Cvijeta |Randje1 Mihajlovid], Zorka Stani¢
Department of Chemistry, Faculty of Sciences, University of Kragujevac,
R. Domanovi¢ 12, P.O. Box 60, 34000 Kragujevac, Serbia

The possibility of applying natural monocrystaline pyrite as a sensor for the potentiometric
titration of benzoic acid, anthranilic acid, o-nitroso-B-naphthol, malonic acid and salicylic acids in
N,N-dimethylformamide and pyridine was investigated. The investigated electrode showed a linear
dynamic response for p-toluensulfonic acid concentrations in the range from 0.100 to 0.001 M.
The potential of the electrode in N,N-dimethylformamide and pyridine exhibits a sub-Nernst
dependence, with the slope of 39.0 mV per decade in N,N-dimethylformamide. The potential
jumps at the titration end-point obtained in the titration of weak acids are higher than those
obtained by the application of a glass electrode as the indicator electrode The potential in the
course of the titration and at the titration end-point are rapidly established. Sodium methylate,
potassium hydroxide and tetrabutylammonium hydroxide proved to be very suitable titrating
agents for these titrations. The results obtained in the determination of the investigated weak acids
deviate by 0.1-0.35% with respect to those obtained by using a glass electrode as the indicator
electrode. The advantages of the electrode are long-term stability, fast response, and
reproducibility, while the sensor is easy to prepare and of low cost.
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Komparativna kineti¢ka i ICP-OES analiza tragova Cu(Il) u uzorcima voca

RuzZica J. Micié, SnezanaS. Miti¢*, Aleksandra N. Pavlovi¢*, Milan N. Miti¢*
Prirodno-matematicki fakultet, Univerzitet u Pristini, Kosovska Mitrovica, Srbija
*Prirodno-matematicki fakultet, Univerzitet u Nisu, Nis, Srbija

U ovom radu je predstavljena komparativna analiza tragova Cu(Il) primenom jednostavne, brze i
reproduktivne kineticke metode za odredjivanje tragova Cu(Il) i ICP-OES metode u uzorcima
voca. Dinamicki opseg primenjene kineticke metode je u oblasti 13-318 ng/ml. Priprema uzoraka,
je kao kriti¢an korak u svakoj analizi pazljivo izvrSena suvim spaljivanjem, uz dodatak HNO;, s
obzirom na veliku koli¢inu organske materije. Sadrzaj Cu(Il) varira u razli¢itim uzorcima vocéa
(breskva - 0.123 mg/100g; jagoda - 0.168 mg/100g ; jabuka - 0.128 mg/100g, sa relativnom
standardnom devijacijom 1.6, 1.7, 1.5 % respektivno (Tabela I). Rezultati dobijeni primenom
kineticko-spektrofotometrijske i ICP-OES metode su u dobroj saglasnosti. Utvrdeno je da ne
postoji statisticki znaCajna razlika medu rezultatima dobijenim primenom ove dve metode.

A comparison of Kkinetic and ICP-OES analysis of traces of Cu(Il) in fruit samples

Ruzica J. Micié, Snezana S. Miti¢*, Aleksandra N. Pavlovi¢*, Milan N. Miti¢*
Faculty of Sciences and Mathematics, University of Pristina, Kosovska Mitrovica, Serbia
*Faculty of Sciences and Mathematics, University of Nis, Serbia

In this work comparative analysis of traces of Cu(Il) by simple, fast, reproducible kinetic method
and ICP-OES method in fruit samples. Dynamic range of applied kinetic method is in interval of
Cu(Il) concentration 13-318 ng/ml. Preparation of samples is a critical stage in trace elements
analysis. Contents of Cu(Il) varies in different kind of fruit samlpes (peach - 0.123 mg/100g;
strawberry - 0.168 mg/100g ; apple - 0.128 mg/100g) with relative standard deviation of 1.6, 1.7,
1.5 %, respectively (Table I). Results obtained using both methods are in good agreement.
Statistical comparison of the results showed no significant difference in accuracy and precision
between the applied kinetic method and the ICP-OES measurements.

Table I. Kinetic Determination of Copper(Il) in Fruit
Kinetic method®,  RSD" R¢ ICP-OES method

Samples x#S.D.. mg/100g % % x:S.D. Fotest”
Strawberry 0.125 + 0.002 16 106 0.123%0001 4.00
Peach 0.172 +0.003 17 1024 0.168+0.002 225
Apple 0.134 +0.002 L5 1047 0.128+0.001 4.00

*Mean value + standard deviation (n = 5); ®Relative standard deviation; © Recovery.
4 Tabulated F-value for (v; =4, v,= 4) degrees of freedom at P(0.05) is 6.39.
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OnpehuBame Ba3ayx-BoJanapTHIMOHUX KoeHUIMjeHATAa MATUX OPraHCKHX
MOJIEKYJIa peBep3H0-Ga3HOM TAHKOCJI0jHOM XpoMaTorpadujom

Owmnn Jb. Arapuh, [lerap M. PuctuBojesuh, Kusocnas Jb. Temmh,
Hymanka M. Munojkouh-Ornicenniia
Xemujcku ghaxyimem, Yuusepsumem y beoepaoy, I1. ¢hax 51, 11158, Beoepao, Cpbuja

Baznyx-Boaa naprunuonn koepunujent, Kaw, IpencraBpa jenad o napaMerapa koju oapelyjy
CyIOuHY CyNCTaHle y KHUBOTHOj cpequHu. OOHYHO ce eKCIepuMeHTaHO onapeljyje Mepemem
nojequHayHuX (pakiiyja CYNCTaHIEe Yy CBaKOj Ol UCIHUTUBaHMUX (a3a. MelhyTum, Boja, Ba3ayx u
rpaHiYHA TTOBPIIHHA KOjy OJIHMKYje BHCOK MOBPIIMHCKH HAIMOH, MPEACTaBIbajy A00ap Momen 3a
MPOICHY JUNOMGUIHOCTA MOJIEKyia. Y OKBHPY OBOI' paja peBep3HO-(a3Ha TaHKOCIOjHA
xpomarorpaduja, Kao oy3aaHa MeToJa 3a oapeliBame JTUIOPHIHOCTH MOJICKYIIa, YIOTpeOJbeHa
je 3a IpoleHy Ba3ayX-BoAa MAPTULHOHOT KoeduLnjeHTa. JleBeTHaeCT CTaHJapIHUX jeAUbCbA ca
eKcriepuMeHTaHo onpehennm BpemHocTHMa logKaw je  ymoTpeOsbeHO 3a  KanuOparwjy.
OxTagenmi-Moqu()UKOBAaHN CHIIMKA-TeJl Kao CTAllMOHApHA M CMeIle AaleTOHUTPWIa W BOJE,
onHOCHO muokcaHa w Boxe (1:1, v/v), kao moOmiHe daze kopumheHe cy y XpoMmaTorpadcKuM
ekcenepuMeHTHMa. JloOWjeHe cy KanmuOpalmioHe KpHBE 3a[0BOJbaBajyher KBanwTeTa ca
BpenHoctuma mapamerpa R on 0,8219 u 0,8179 Ha ocHoBy kojux cy ozapehene logKaw
HEIIO3HATUM jequmberiMa. Mcre BpenHocTH Cy najbe mopeljeHe ca BpeAHOCTMMAa HM3padyHATUM
nomohy EPI Suite coprBepckor nakera (U.S. Environmental Protection Agency, EPA). [lo6ujena
je nobpa kopenaiuja 3a CyICTaHIe XeMUjCKU CIIUYHE HCITUTHBAHUM CTaHAapaIuMa.

Determination of the air-water partition coefficient of the small organic molecules
by the means of the reversed phase thin layer chromatography

Filiip Lj. Andrié, Petar M. Ristivojevi¢, Zivoslav Lj. Tesié,
Dusanka M. Milojkovi¢-Opsenica
Faculty of Chemistry, University of Belgrade, P.O.Box 51, 11158, Belgrade, Serbia

The air-water partition coefficient, Kaw is one of the most important constants determining fate of
a substance in the environment. It is usually experimentally determined by measuring the fraction
of the substance in each of the two phases. On the other hand, water, air, and the border between
them made by the water surface characterized with high surface tension, can be used as a good
model for the lipophilicity assessment. In the present work reversed-phase thin-layer
chromatography which is known to be efficient way of measuring lipophilicity was employed to
assess the logKaw constants. Nineteen standard compounds with experimentally determined
logKsw partition coefficients were used to establish calibration curves. Octadecyl-modified silica
as a stationary phase combined with acetonitrile-water or dioxane-water mixtures (1:1, v/v), was
used in chromatographic experiments. Obtained calibration curves were of good statistical quality
with R values of 0.8219 and 0.8179, respectively and further were used to assess logKaw of
unknowns. Obtained logKaw values were compared with those calculated by the means of EPI
Suite software package, freely available from the U.S. Environmental Protection Agency (EPA). A
good correlation was established with substances chemically similar to the studied standard
compounds.
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Derivativno spektrofotometrijsko odredivanje aktivne komponente komercijalne
formulacije Mospilan 20 SL u prisustvu 6-hlornikotinske kiseline

Zsigmond Papp, Valéria Guzsvany
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija, valeria.guzsvany@dh.uns.ac.rs

PredloZena je jednostavna i brza spektrofotometrijska metoda na bazi prvog izvoda za istovremeno
odredivanje acetamiprida i 6-hlornikotinske kiseline (6-HNK) pri pH 7,0. Primenjujuéi pristup
nultog preseka acetamiprid je odredivan u model sistemu na 269 nm a 6-HNK na 216 nm, sa
granicama detekcije od 7,19x107 i 8,25x107 mol dm™, respektivno i standardnom devijacijom
manjom od 1,2%. PredloZena metoda je primenjena za odredivanje ciljnih jedinjenja u 6-HNK-om
obogacenoj komercijalnoj formulaciji acetamiprida Mospilan 20 SP.

Komparativna te¢nohromatografska analiza sa detektorom od niza dioda je radena uz primenu
mobilne faze pripremljene od 0,2% fosforne kiseline i acetonitrila u odnosu 7:3, v/v.

Rezultati predlozene spektrofotometrijske metode su u dobroj saglasnosti sa rezultatima
komparativne metode.

Derivative spectrophotometric determination of the active compound of the
commercial formulation Mospilan 20 SP in the presence of 6-chloronicotinic acid

Zsigmond Papp, Valéria Guzsvany
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia, valeria.guzsvany@dh.uns.ac.rs

A simple and fast first-order derivative spectrophotometric method was developed for the
simultaneous determination of acetmiprid and 6-chloronicotinic acid (6-CNA) at pH 7.0. By using
the zero-crossing approach, acetamiprid was determined at 269.0 nm and 6-CNA at 216.0 nm with
the detection limits of 7.19x107 and 8.25x10” mol dm>, respectively and relative standard
deviations not exceeding 1.2% in the case of model systems. The proposed method was applied for
the determination of the target compounds in commercial formulation of acetamiprid Mospilan 20
SP spiked with 6-CNA.

The comparative high-performace liquid chromatographic analysis with diode array detection was
performed using a mobile phase made from 0.2% phosphoric acid and acetonitrile in ratio 7:3, v/v.
The results of the developed spectrophotometric method are in good agreement with those
obtained by the comparative method.

Acknowledgement: Authors acknowledge financial support of the Ministry of Science and Technological
Development of the Republic of Serbia (Project No. 172012).
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Uporedivanje odabranih metoda ekstrakcije za odredivanje insekticida
klotianidina u medu primenom te¢ne hromatografije visoke efikasnosti
sa detektorom od niza dioda

Pavle Jovanov***, Valéria Guzsvany**
*Naucni institut za prehrambene tehnologije u Novom Sadu, Bul. cara Lazara I,
21000 Novi Sad, Srbija
**Departman za hemiju, biohemiju i zastitu Zivotne sredine, PMF, Univerzitet u Novom Sadu,
Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija

Ispitana je primenljivost tecnohrmatografske metode sa detektorom od niza dioda (HPLC-DAD)
za odredivanje klotianidina, insekticida iz grupe neoinikotinoida, u medu. HPLC-DAD merenja su
radena na reversno-faznoj koloni, pri izokratskim uslovima eluiranja uz mobilnu fazu pripremljenu
od vode (sa 0,2% fosforne kiseline) i acetonitrila u odnosu 7:3, v/v, pri ¢emu je radna talasna
duzina detektora bila 266 nm, a retenciono vreme klotianidina 3,2 min. Ispitivana su tri postupka
precis¢avanja uzoraka meda obogacena klotianidinom (0,5 i 2,0 mg/kg), tecno-tecna
dihlormetanska ekstrakcija, ekstrakcija na c¢vrstoj fazi (kolona Discovery-18) i njihova
kombinacija. Nadeno je da ni tecno-teCna ekstrakcija, ni kolona za preci§¢avanje same nisu
obezbedile uzorak zadovoljavaju¢eg kvaliteta za dalju HPLC-DAD analizu. Zbog slozenosti
matriksa, kombinacija te¢no-tecne ekstrakcije i preciS¢avanja na ¢vrstoj fazi obezbeduje uzorke
zadovoljavajuceg kvaliteta za dalju HPLC-DAD analizu pri ¢emu prinosi su bili ve¢i od 83%.

Comparison of selected extraction methods for determination of clothianidin
insecticides in honey samples using liquid chromatography equipped with diode
array detector

Pavle Jovanov***, Valéria Guzsvany**
*Food Institute Novi Sad, Bul .cara Lazara 1, 21000 Novi Sad, Serbia
**Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia

The aim of this work was an investigation of method for liquid chromatographic determination of
clothianidin, neonicotinoid insecticide, in honey samples by diode array detector (HPLC-DAD).
The chromatographic separation was carried out using reverse phase column with isocratic
conditions of mobile phase consist of water (with 0.2% phosphoric acid) and acetonitrile (7:3, v/v).
The DAD was set at 266 nm and retention time of clothianidin was 3.2 min. Due to the complexity
of the sample matrix three effective sample pretreatment procedures were investigated including
dichloromethane extraction, extraction based on solid-phase (with Discovery-18 column) and their
combination. From the obtained results it can be concluded that neither one separated step of
extraction is providing sample with satisfactory pureness for further HPLC/DAD analysis. For this
reason this method proposes a procedure of sample purification based on combination of two
clean-up steps: dichloromethane extraction for the first step and purification using solid phase
column for the second one providing extraction recovery yield higher than 83% .

Acknowledgement: Authors acknowledge financial support of the Ministry of Science and Technological
Development of the Republic of Serbia (Project No. 172012).
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Kvantitativno odredivanje antioksidativne aktivnosti Sifovih baza i njihovih
bakar(Il) kompleksa RP TLC-DPPH metodom na TLC skeneru

Nikola Stevanovi¢, Mirjana Aleksi¢*, Maja Nati¢ i Rada Baosi¢
Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija
*Farmaceutski fakultet, Univerzitet u Beogradu, Vojvode Stepe 450, Beograd, Srbija

Cilj ovog rada je odredivanje antioksidativne aktivnosti jedinjenja nezavisno od primenjenih
rastvaraca. Ispitivane su Sifove baze, dobijene kondenzacijom etan-1,2-diamina ili propan-1,2-
diamina, kao aminskog dela, i pentan-2,4-diona i/ili 1-fenilbutan-1,3-diona kao B-diketona, kao i
njihovi bakar(IT) kompleksi. Antioksidativna aktivnost je ispitivana in vitro i odredena je RP TLC
metodom koja se zasniva na reakciji izmedu DPPH (2,2-difenil-1-pikrilhidrazil) i Sifovih baza,
kao 1 njihovih kompleksa. Rastvori ispitivanih jedinjenja, u odgovaraju¢em rastvara¢u, su nanoseni
automatski. Metanolni rastvor DPPH je zatim nanoSen na iste zone. Antioksidativne aktivnosti,
izrazene u ekvivalentima Troloksa (TEAC, Trolox Equivalent Antioxidant Capacity) su odredene
na osnovu standardne serije, denzitometrijski, na 515 nm primenom TLC skenera. Ispitivani
kompleksi Sifovih baza pokazuju zna¢ajno veéu antioksidativnu aktivnost u odnosu na
odgovarajuce ligande.

Quantitative evaluation of antioxidant activity of Schiff bases and their Copper(II)
complexes by RP TLC-DPPH method by using TLC-Scanner

Nikola Stevanovi¢, Mirjana Aleksi¢*, Maja Nati¢ and Rada Baosi¢
Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia
*Faculty of Farmacy, University of Belgrade, Vojvode Stepe 450, Belgrade, Serbia

The aim of this work was determination of antioxidative activity of compounds independent of
applied solvents. Ligands which obtained by condensation of ethane-1,2-diamine or propane-1,2-
diamine as the amine part and pentane-2,4-dione and/or 1-phenylbutane-1,3-dione as a 3-diketone
and corresponding copper(Il) complexes were used for this investigation. Antioxidant activity was
determined in vitro and has been evaluated using a RP TLC method that involves reaction between
DPPH (2,2-diphenyl-1-picrylhydrazyl) and Schiff bases as well as their complexes. The solution
of investigated compounds (in appropriate solvent) was applied by auto sampler followed by
application of methanolic solution of DPPH on the same spots. The antioxidant activities,
expressed in Trolox Equivalent Antioxidant Capacity (TEAC), were determined on the basis of a
calibration plot. Their antioxidant capacities were quantitatively evaluated using densitometry with
detection at 515 nm by using TLC Scanner. Schiff base complexes showed significantly higher
antioxidant activity than the corresponding ligands.
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Sinteza i karakterizacija kiselinski aktiviranog bentonita modifikovanog sa 12-
volframfosfornom Kiselinom i njegova primena u reakciji oksidacije nitrita

Zorica D. Mojovi¢, Srdan P. Petrovi¢, Ljiljana S. Rozi¢, Tatjana B. Novakovi¢, Zorica M. Vukovi¢
NU IHTM Centar za katalizu i hemijsko inzenjerstvo, Univerzitet u Beogradu,
Njegoseva 12, Beograd

Ispitivano je elektrohemijsko ponaSanje elektroda sintetisanih nano$enjem razli¢itog sadrzaja 12-
volframfosforne kiseline na kiselinski aktivirani bentonit. Uzorci su okarakterisani rendgeno-
strukturnom analizom, IC spektroskopijom, adsorpciono-desorpcionom BET metodom i
ciklovoltametrijski. Svi uzorci poseduju izoterme tipa IV, sa histerezisnom petljom H3, Sto
ukazuje na mezoporozni materijal sa porama tipa prskotina. S obzirom da vrednosti Sggr i V,
opadaju sa porastom sadrzaja heteropolikiseline, zakljuceno je da elektrokataliticka aktivnost
ispitivanih elektroda ne potice od difuzije nitrita kroz bentonitne slojeve. Pokazano je da elektroda
od kiselinski aktiviranog bentonita sa razli¢itim sadrzajem 12-volframfosforne kiseline ima nizi
radni potencijal od drugih elektroda u ispitivanoj reakciji. Elektrode sa visim sadrzajem kiseline
poseduju niz granicu detekcije i bolju osetljivost.

Synthesis and characterization of acid activated bentonite with various loading of
H;PW,,04 modified electrode for the oxidation of nitrite

Zorica D. Mojovi¢, Srdan P. Petrovié, Ljiljana S. Rozi¢,Tatjana B. Novakovi¢, Zorica M. Vukovié¢
IChTM-Department of Catalysis and Chemical Engineering, University of Belgrade,
Njegoseva 12, Belgrade, Republic of Serbia

The effect of 12—tungstophosphoric acid (HPW) immobilization on the electrocatalytic behavior of
HPWr/acid-activated bentonite electrodes was investigated. The samples were characterized by
XRD, IC, BET and CV, and the activity of acid-activated bentonite electrodes with various
loadings of HPW were studied in the oxidation of NO, ions. All of the samples yielded type IV
nitrogen isotherms with H3 hysteresis loop, which are indicative of mesoporous materials with
slit-shaped pores. Since both, Sggr and V,, of the investigated samples decrease with HPW content,
it can be concluded that electrocatalytic activity of samples toward nitrite ions does not arise from
nitrite diffusion through the clay channels. The direct oxidation of nitrite ions on bare glassy
carbon electrode requires a large overpotential. HPW/AAB samples successfully decreased the
overpotential of nitrite in comparison to carbon glass electrode and increased the catalytic current.
With increase of the HPW content on electrodes, lower detection limit and better sensitivity were
obtained.
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Odredivanje prividnih i parcijalnih molarnih zapremina u sistemu
amonijum-nitrat — N,N-dimetilformamid

Milan Vrane§, Sanja Dozi¢, Sanja Calasan i Slobodan Gadzurié¢
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine,
Trg Dositeja Obradovica 3, Novi Sad, Srbija

Proucavanje i precizno merenje volumetrijskih svojstava rastvora (gustina, prividne i parcijalne
molarne zapremine) je od izuzetne vaznosti za razumevanje mnogih industrijskih i prirodnih
procesa. Izraunavanje i ispitivanje prividnih i parcijalnih molarnih zapremina u rastvoru
elektrolita uglavnom mogu da posluZze za razumevanje prirode i razliCitih interakcija izmedu
molekula rastvaraca i rastvorka (jon-jon; jon-dipol i dipol-dipol interakcije). Ove elektrostaticke
interakcije odreduju termodinamicke i transportne osobine rastvora elektrolita. U beskonacno
razblazenim rastvorima, gde su jon-jon interakcije zbog medusobne velike udaljenosti jona
odsutne, glavni faktor koji ukazuje na osobine rastvora bice iskljucivo interakcije izmedu jona i
molekula rastvaraca. Kako Debye-Hiickel-ov zakon ne vazi u oblastima vecih koncentracija, gde
su od najveéeg znaCaja upravo jon-jon interakcije, pokazalo se opravdanim dalje teoretsko
proucavanje volumetrijskih osobina koncentrovanih rastvora elektrolita. U ovom radu su
predstavljeni rezultati proucavanja volumetrijskih osobina sistema amonijum-nitrat — N,N-
dimetilformamid (DMF). Odredene su gustine smesa NH,NO;-nDMF, gde je n = 2-10, 15, 20, 30,
40 1 80 u temperaturskom intervalu od 308,15 do 348,15 K. Koriste¢i podatke za gustine,
izraCunate su prividne i parcijalne molarne zapremine smeSe NH4NO;-nDMF i Cistih komponenti.

Apparent and Partial Molar Volumes in
Ammonium Nitrate — N,N-Dimethylformamide Mixture

Milan Vrane§, Sanja Dozi¢, Sanja Calasan and Slobodan Gadzurié
Faculty of Science University of Novi Sad, Department of Chemistry, Biochemistry and
Enviromental Protection, Trg Dositeja Obradovic¢a 3, 21000 Novi Sad, Serbia

Accurate volumetric (density, apparent and partial molar volumes) data of different solutions is
crucial for understanding many industrial and natural processes. Studies of the apparent and partial
molar volumes of the electrolyte solutions are used to examine ion—solvent, ion—ion, and solvent—
solvent (structural) interactions, i.e. provide useful information on the nature of the interaction
between dissolved ions and molecules of a solvent. FElectrostatic interactions govern
thermodynamic and transport properties of ionic electrolyte solutions. The ion—solvent interactions
are a controlling factor in infinitely dilute solutions where ion—ion interactions are absent. Since
the Debye—Hiickel theory failed to represent experimental volumetric data at high concentrations
where ion—ion interactions become increasingly important, extention of the existing theories to
high concentrations and the accurate volumetric data for electrolyte solutions at high concentration
are required. In this work, volumetric properties of ammonium nitrate — N,N-dimethylformamide
(DMF) mixtures are presented. Density measurements were performed in the temperature range
308.15-348.15 K for NH;NO;-nDMF mixtures, where n = 2-10, 15, 20, 30, 40 and 80. Using these
density values apparent and partial molar volumes of ammonium nitrate — DMF mixtures and pure
components were calculated.
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Membranska pertrakcija lutecijuma u kontaktoru sa jednom kapilarnom
membranom - uticaj zapremine akceptora na efikasnost procesa

Ksenija R. Kumrié, Jelena S. Pordevié¢, Tatjana M. Trti¢-Petrovié
Laboratorija za fiziku (010), Institut za nuklearne nauke Vinca, Beograd, Srbija

U ovom radu ispitivan je uticaj zapremine akceptora na efikasnost pertrakcije Lu(IIl) u
diskontinualnom i kontinualnom sistemu sa jednom kapilarnom membranom, kako bi se povecala
efikasnost reekstrakcije Lu(Ill) iz organske faze u akceptor. Lutecijum je ektrahovan primenom
ekstrakcionog sistema sa imobilisanom te¢nom membranom pri uslovima za koje je efikasnost
uklanjanja Lu(Ill) iz donora u organsku fazu najveca. Rezultati su pokazali da zapremina
akceptora znacajno uti¢e na efikasnost prenosa Lu(IIl) iz organske faze u akceptor tj. pertrakciju.
Taj uticaj je manje ocCigledan kod diskontinualnog membranskog sistema jer se i zapremina
neznatno povecava sa povecanjem duzine membrane, ali je veoma izrazen u kontinualnom
membranskom sistemu u kojem se deo ekstrahovanog Lu(IIl) koji ostaje u organskoj fazi
permanentno smanjuje sa vremenom ekstrakcije. Kontinualna membranska pertrakcija sa
recirkulacijom akceptora omogucéava gotovo potpunu reekstrakciju Lu(IIl) u vodeni rastvor
akceptora.

Membrane pertraction of lutetium with a single hollow fibre membrane - influence
of the acceptor volume on the process efficiency

Ksenija R. Kumri¢, Jelena S. Pordevié, Tatjana M. Trti¢-Petrovié
Laboratory of Physics (010), Vinca Instituteof Nuclear Sciences, Belgrade, Serbia

In order to improve the efficiency of re-extraction of Lu(Ill) from the organic to the acceptor
phase, the influence of the acceptor volume on the pertraction efficiency of Lu(Ill) in a single
hollow fibre pertraction system operated in a batch and continuous mode, was investigated in this
study. Lutetium was extracted using the extraction system with immobilised liquid membrane,
under the optimal extraction conditions. Results showed that the acceptor volume considerably
influences the transport of Lu(Ill) from the organic to the aceptor phase, and thus the pertraction.
This dependency is less pronounced in the case of the batch system, because the volume itself
sligtly increases with the membrane length, but is very pronounced in the case of the continuous
extraction system in which a part of the extracted Lu(Ill) that is left in the organic phase is
continuously decreasing with the extraction time. The continuous extraction system with the
acceptor recirculation enables almost complete re-extraction of Lu(III) into the acceptor.
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Konduktometrijsko ispitivanje meSovitih micela Na-dodecilsulfata i nejonskih
surfaktanata (Triton X-100, Tween 20, Tween 60, Tween 85)

Dejan M. Cirin, Mihalj M. Posa, Veljko S. Krstonoi¢
Katedra za farmaciju, Medicinski fakultet, Univerzitet u Novom Sadu,
Hajduk Veljkova 3, 21000 Novi Sad, Srbija

Odredivanje kriticne micelarne koncentracije (KMK) meSovitih micela je neophodno kako bi se
dobile Zeljene osobine micelarnih sistema koji imaju veliku primenu u industriji. U skladu sa tim,
u ovom radu su konduktometriski odredene KMK meSovitih micela Na-laurilsulfata (SDS) sa
Cetiri nejonska surfaktanta (Triton X-100, Tween 20, Tween 60, Tween 85), sa ciljem da se
izraCunaju parametri interakcije () izmedu surfaktanata u meSovitim micelama. Na osnovu
izraCunatih  parametara moze se zakljuciti da kod meSovitih micela SDS-a i Triton-a X-100
dolazi do pojave antagonistickog efekta. Za razliku od smesa sa Triton-om X-100, u meSovitim
micelama SDS-Tween pojavljuje se blagi sinergisticki efekat ¢ija jacina zavisi od vrste Tween-a.
Ova pojava je najverovatnije posledica razlike u duzini hidrofobnog dela molekula nejonskih
surfaktanata. Veci sinergisticki efekat se javlja kod meSovitih micela SDS-Tween 60 nego kod
SDS-Tween 20, usled duzeg hidrofobnog dela Tween-a 60 (C18) od Tween-a 20 (CI2).
Paradoksalno, SDS-Tween 85 micelarni sistem pokazuje slabiji sinergisticki efekat od prethodna
dva, najverovatnije zbog prisustva dvostruke veze u hidrofobnim nizovima (tri C18 niza), koje ga
¢ine sterno krutim.

Conductometric study of sodium dodecyl sulfate — nonionic surfactant (Triton X-
100, Tween 20, Tween 60, Tween 85) mixed micelles in aqueous solution

Dejan Cirin, Mihalj Posa, Veljko Krstonogi¢
Department of Pharmacy, Faculty of Medicine, University of Novi Sad,
Hajduk Veljkova 3, 21000 Novi Sad, Serbia

Determination of critical micellar concentration (CMC) is important in order to achieve the desired
qualities of micellar systems which have a significant industrial application. In view of this, the
present study is concerned with the determination of CMC'’s of mixed micelles of sodium dodecyl
sulfate with four nonionic surfactants (Triton X-100, Tween 20, Tween 60, and Tween 85) from
conductance measurements. The aim is to calculate the interaction parameters (B) of the mixed
micelles. Based on the calculated values of the B parameters it was noticed that SDS-Triton X-100
mixed micelles showed antagonistic effect. Contrary to mixtures with Triton X-100, SDS-Tween
mixed systems showed weak synergistic effect, depending on type of Tween in the mixed
micelles. This behaviour is probably consequence of the different length of the hydrophobic tails
in the nonionic surfactants. Stronger synergistic effect was found in SDS-Tween 60 than in SDS-
Tween 20 mixed micelles because of the longer hydrophobic tail in Tween 60 (C18) than in
Tween 20 (C12). Paradoxically, SDS-Tween 85 micellar system showed weaker synergistic effect
than the previous two, most probably because of the presence of double bond in the hydrophobic
tails (three C18 tails) which make it sterically rigid.
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FTIC ispitivanja efekata trovanja teSkim metalima na mineralnim tkivima

Ruzica S. Nikoli¢, Nenad S. Krsti¢, Maja N. Stankovi¢, Jasmina M. Jovanovié
Natasa V. Radosavljevié¢-Stevanovié¢*
Prirodno-matematicki fakultet, Univerzitet u Nisu, Visegradska 33, 18000 Nis, Srbija
*Nacionalni kriminalisticko-tehnicki centar MUP R. Srbija,
Kneza Milosa 103, 11000 Beograd, Srbija

Kalcijum (Ca) je biogeni element koji se u organizmu nalazi u razli¢itim oblicima. Najve¢i deo se
nalazi u kostima i zubima u obliku hidroksiapatita i karbonapatita. U krvi se nalazi slobodan,
jonizovani Ca, kao i Ca vezan za proteine. Dnevna dinamika razmene Ca izmedu ekstracelularne
tecnosti i kostanog tkiva je oko 500 mg.

U radu je ispitivan uticaj hroni¢nog trovanja teskim metalima (Pb, Cd, Cu) na koStanom tkivu
eksperimentalnih zivotinja (pacovi Wisstar soja, Zenskog roda, starosti 6 nedelja, prosecne mase
200 g).

AAS merenja su pokazala promene u sadrzaju Ca u kostima. FTIC proucavanja kostiju pokazala
su da dolazi do pomeranja karakteristi¢nih apsorpcionih traka (od 600-400 cm™, asimetriéne
deformacione vibracije, PO;” grupe) u spektrima kostiju eksperimentalnih Zivotinja koje su

intoksicirane solima Pb, Cd ili Cu. Promena je bilo i na uzorcima kostiju zZivotinja koje su tokom
trovanja dobijale kao saplemente glutation i liponsku kiselinu, supstance koje sadrze reaktivne -SH
grupe sa kojima joni teSkih metala relativno lako stupaju u interakcije i grade stabilne asocijate.

FTIR analysis of the effect of heavy metals poisoning on mineral tissues

RuzZica S. Nikoli¢, Nenad S. Krsti¢, Maja N. Stankovi¢, Jasmina M. Jovanovi¢
Natasa V. Radosavljevi¢-Stevanovic*
Faculty of Science and Mathematics, University of Nis, Visegradska street 33, 18000 Nis, Serbia
*National Criminalistic-Technical Centre, Ministry of Interior Affairs Republic of Serbia,
Kneza Milosa 103, 11000 Belgrade, Serbia

Calcium (Ca) is a biogenic element that is presenting in the body in different forms. It is mostly
found in bones and teeth in the form of hydroxyapatite and carbonapatite. In the blood it exists as
free, ionized Ca and as Ca bound to protein. The daily dynamics of Ca exchange between
extracellular fluid and bone tissue is about 500 mg.

This study examines the impact of chronic heavy metals (Pb, Cd, Cu) poisoning on bone tissue of
experimental animals (female Wisstar rats, 6 weeks old, average weight 200 g).

AAS analysis showed changes in the content of Ca in the bone tissue. FTIR studies of the bones
showed displacement of the characteristic absorption band (from 600-400 cm’ asymmetric
banding vibration of pQ; group) in the spectra of the experimental animals bones which were
intoxicated with Pb, Cd or Cu salts. The change occurred also on bone samples of animals that
were treated with supplement glutathione and lipoic acid, which contained the reactive-SH groups,
during poisoning. The heavy metal ions relatively easily react with this functional groups and form
stabile associates.
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Uticaj vrste polimera na oblik i veli¢inu nanocestica srebra dobijenih
elektrohemijskom sintezom

7. Jovanovié, J. Stojkovska, A. Krkljes*, N. Bibi¢*, B. Obradovié¢
Z. Kacarevi¢-Popovic*, V. Miskovi¢-Stankovié
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu
Karnegijeva 4, 11000 Beograd, Srbija
*Institut za nuklearne nauke Vinca, Univerzitet u Beogradu,
Mike Petrovic¢a Alasa 12-14, Beograd, Srbija

Elektrohemijska sinteza omoguéava brzo i efikasno dobijanje nanocestica metala visoke Cistoce, sa
moguénoséu precizne kontrole veli¢ine i oblika nanocestica. Ovako dobijene nanocCestice se
potencijalno mogu primeniti u biomedicini, katalizi, optici.

U ovom radu ispitivan je uticaj vrste biokompatibilnog polimera, kori¢enog za stabilizaciju rasta
nanocestica, na oblik i veli¢inu nanocestica srebra dobijenih iz vodenog rastvora koji je sadrzao
3,9 mM AgNQO;, 0,1 M KNOs i alginat, odnosno poli(N-vinil-2-pirolidon), PVP. Sinteza je vrSena
galvanostatski, u ¢eliji koja je sadrzala Pt plo€ice kao radnu i pomoénu elektrodu, a kao referentna
kori§¢ena je zasi¢ena kalomelova elektroda. Prisustvo nanocestica srebra je potvrdeno UV-Vis
spektroskopijom. TEM analiza je pokazala da se u prisustvu alginata dobijaju manje nanocestice
(~ 30 nm) sfernog oblika, dok PVP omoguc¢ava formiranje nanocestica heksagonalnog oblika,
veli¢ine oko 75 nm. FTIR spektroskopija ukazuje na postojanje hemijskih veza izmedu
nanocestica srebra i PVP, kao i odsustvo hemijske veze izmedu nanocCestica srebra i alginata.

The effect of polymer type on the size and shape of electrochemically
synthesized Ag nanoparticles

Z. Jovanovié, J. Stojkovska, A. Krkljes*, N. Bibi¢*, B. Obradovi¢
Z. Kacarevi¢-Popovic*, V. Miskovié¢-Stankovié
Faculty of Technology and Metallurgy, University of Belgrade
Karnegijeva 4, Belgrade, Serbia
*Institute for Nuclear Sciences Vinca, University of Belgrade
Mike Petrovi¢a Alasa 12-14, Belgrade, Serbia

Electrochemical synthesis is a fast and efficient method for the synthesis of metal nanoparticles of
high purity, with the possibility of a precise control of metal nanoparticle size and shape.
Electrochemically synthesized metal nanoparticles have a potential applications in biomedicine,
catalysis, optics.

In this work, the influence of the type of a biocompatible polymer used as a capping agent, on the
size and shape of silver nanoparticles (AgNPs) from the aqueous solution containing 3.9 mM
AgNO;, 0.1 M KNO; and alginate or poly(N-vinyl-2-pyrrolidone), PVP, was investigated. The
presence of silver nanoparticles was confirmed by UV-Vis spectroscopy. TEM analysis shown that
the use of alginate as a capping agent provided smaler (~ 30 nm) round shaped AgNPs, while PVP
enabled formation of hexagonal AgNPs, of aproximatelly 75 nm. FTIR spectroscopy pointed to
chemical bonding between AgNP surfaces and PVP, but the chemical bonding between AgNP
surfaces and alginate was not confirmed.
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ATR-FTIR i XRD analiza kompozitnih hidroksiapatit/lignin prevlaka dobijene
postupkom elektroforetskog taloZenja

Sanja Erakovi¢, Porde Veljovié, Papa Diouf*, Tatjana Stevanovi¢*, Miodrag Mitri¢**
DPorde Jana¢kovié¢, Vesna Miskovié¢-Stankovié
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija
*Département des sciences du bois et de la forét, Université Laval, Québec, Kanada
**Institut za nuklearne nauke Vinca, Univerzitet u Beogradu,

Mike Petrovic¢a Alasa 12-14, Beograd, Srbija

Kalcijum hidroksiapatit (HAP, Ca;o(PO4)s(OH),) je biokeramicki kalcijum-fosfatni materijal, koji
se zbog hemijskog i strukturnog sastava sli¢nog kostima Siroko klinicki primenjuje. Hidroksiapatit
se, usled slabih mehanickih osobina, uglavnom koristi u formi prevlaka na titanu ili kompozita.
Stoga, da bi se poboljsale mehanicke karakteristike, adhezija i sprecila krtost HAP prevlaka
ispituju se kompozitne HAP prevlake sa biopolimerima. Lignin (Lig), amorfni polifenolni prirodni
polimer, koji je koris¢en u ovom radu je dobijen postupkom organosolv pulpovanjem iz razli¢itih
Cetinara. Cilj ovog rada je dobijanje kompozitnih HAP/Lig prevlaka na titanu postupkom
elektroforetskog talozenja i ispitivanje uticaja koncentracije lignina na mikrostrukturu i fazni
sastav kompozitnih prevlaka. HAP/Lig prevlake su taloZene iz etanolske suspenzije 10 gI! HAP
praha i 0,5 — 10 wt. % Lig praha razli¢ite na konstantnom naponu od 60 V tokom 45 s. Rezultati
ATR-FTIR i XRD merenja potvrduju integrisanje lignina u HAP reSetku, kao i da njegovo
prisustvo ne menja strukturu hidroksiapatita, a da koncentracija ve¢a od 0,5 wt. % spreCava HAP
dekompoziciju tokom sinterovanja.

ATR-FTIR and XRD evaluation of composite hydroxyapatite/lignin coatings
obtained by electrophoretic deposition method

Sanja Erakovi¢, Porde Veljovié, Papa Diouf*, Tatjana Stevanovi¢*, Miodrag Mitri¢**
DPorde Jana¢kovié¢, Vesna Miskovié¢-Stankovié
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia
*Département des sciences du bois et de la forét, Université Laval, Québec, Canada
**Vinca Institute of Nuclear Sciences, University of Belgrade
Mike Petrovic¢a Alasa 12-14, Belgrade, Serbia

Calcium hydroxyapatite (HAP, Ca;o(PO4)s(OH),) is one of the calcium phosphate based
bioceramic material and clinically widely used due to its structural and chemical similarity to the
natural bone. Owing to its inferior mechanical properties the main application of HAP is in a form
of composites or coatings. In order to improve the mechanical properties, adhesion and overcome
brittleness of the HAP coating, the HAP composite coatings containing biopolymers have become
of great interest. Lignin (Lig), amorphous poliphenolic natural polymer, used in this study was
obtained from organosolv pulping of mixed hardwoods. The aim of this work was to produce
electrodeposited HAP/Lig biocomposite coatings on titanium and to investigate the effect of lignin
concentration on microstructure and phase composition of composite coatings. HAP/Lig coatings
were obtained from ethanol suspension of 10 gl HAP and 0.5 — 10 wt. % Lig powders on titanium
at constant voltage of 60 V for 45 s. Obtained ATR-FTIR and XRD results proved that lignin is
well incorporated into HAP lattice and does not influence the structure of HAP, but protects HAP
decomposition during sintering at concentrations higher than 0.5 wt. %.
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ULj -VID spektroelektrohemijsko prou¢avanje supstituisanih
4—oksotiazolidinskih derivata u nevodenoj sredini

Isidora Ceki¢-Laskovi¢***, Dragica M. Mini¢*** Rade Markovi¢***** FElena Volanschi****
*Fakultet za fizicku hemiju, Univerzitet u Beogradu, Studentski trg 12, 11001 Beograd, Srbija
**Centar za hemiju IHTM, p.pr.473, 11001 Beograd, Srbija
***Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 16, p.pr.158, 11001 Beograd, Srbija
*¥¥x0dsek za fizicku hemiju, Univerzitet u Bukurestu, Bulevar Elisabeta 4-1,

Bukurest, Rumunija

U cilju predlaganja reakcionog mehanizma i identifikacije reakcionih intermedijera (5-eto-
ksikarbonilmetiliden-4-oksotiazolidin-2-iliden)-1-feniletanon je proucavan u DMSO spregnutim
ciklovoltametrijskim i ULJ-V spektroelektrohemijskim metodama. Uporedivanjem eksperi-
mentalnih podataka sa teorijskim krivama dobijenim primenom softvera DigiSim, ukazano je na
ECECE mehanizam kao glavnu reakcionu sekvencu. Hemijski stupanj koji sledi prvi prenos
elektrona je deprotonacija pocetnog jedinjenja pod uticajem elektrogenerisane baze, anjon
radikala. Uzimajuéi u obzir uticaj rastvaraca, izvrSeni su semiempirijski MO proracuni kako bi se
objasnile redoks osobine ispitivanog jedinjenja u pogledu elektronske strukture i reaktivnosti.

UV-Vis spectroelectrochemical study of substituted 4—oxothiazolidine
derivativesin aprotic medium

Isidora Ceki¢-Laskovi¢***, Dragica M. Mini¢*** Rade Markovi¢***** Elena Volanschi****
*Faculty of Physical Chemistry, University of Belgrade, Studentski trg 12, Belgrade, Serbia
**Center for Chemistry ICTM, P.O. Box 473, 11001 Belgrade, Serbia
***Faculty of Chemistry, University of Belgrade, Studentski trg 16, 11001 Belgrade, Serbia
****Department of Physical Chemistry, University of Bucharest, Blvd Elisabeta 4-12,
RO-030018, Bucharest, Romania

Coupled cyclovoltametric and UV-Vis spectroelectrochemical study has been used to elucidate the
mechanism and to determine the reaction intermediates of the electrochemical reduction of (5-
ethoxycarbonylmethylidene-4-oxothiazolidine-2-ilydene)-1-phenylethanone in DMSO. The com-
parison between experimental data and theoretical curves, calculated by means of the DigiSim
software, indicates an ECECE reaction sequence as a major reaction pathway. The chemical step,
following the first ET, is the deprotonation of the starting compound, under the action of the
electrogenerated base (EGB) anion radical. Semiempirical MO calculations were performed with
consideration of the solvent effect in order to explain the redox properties of the investigated
compound in terms of the electronic structure and reactivity.
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Spontano i elektrohemijsko formiranje kompozita Au/TiO; i Au/Ta,05

Danijela M. Jasin, Andjela-Abu Rabi* i Slavko Mentus**
Visoka tehnicka Skola strukovnih studija, Zrenjanin, Srbija
*Institut za hemiju tehnologiju i metalurgiju, Centar za katalizu i hemijsko inzenjerstvo,
Beograd, Srbija
**Univerzitet u Beogradu - Fakultet za fizicku hemiju, Beograd, Srbija

Ispitivana je moguénost povecanja elektrokatalitiCke aktivnosti zlatne elektrode dispergovanjem
zlata u vidu nanocestica na neistorodnoj podlozi, kao i efektom interakcije metal-podloga, koji
prema literaturnim podacima moze takode da dovede do povecanja efikasnosti kataliti¢ki aktivnog
metala. Formiranje kompozitnih nanosa Au/oksid izvrSeno je spontano - cementacijom, ili
elektrodeponovanjem potenciodinamic¢kom polarizacijom. Kompozitni nanosi zlata su dalje
ispitivani u cilju definisanja njihove morfologije i raspodele veli¢ine Cestica pomocu skenirajuce
elektronske mikroskopije (SEM). Dobijeni rezultati ukazuju na Cinjenicu da je morfologija
metalnih Cestica direktno povezana sa uslovima pod kojima se deponovanje odigrava. Ventilni
metali, titan i tantal, zbog formiranja povrSinskih oksida, pokazuju templatno dejstvo - odreduju
polozaj i broj nukleusa zlata, tako da depoziti poprimaju formu nizova mikroelektroda.

Spontaneous and electrochemical formation of the composite Au/TiO, and Au/Ta,0s

Danijela M. JaSin, Andjela-Abu Rabi* and Slavko Mentus**
High Technical School of Professional Studies, Zrenjanin, Serbia
*Institute of Chemistry Technology and Metallurgy,
Center for Catalysis and Chemical Engineering, Belgrade, Serbia
**University of Belgrade - Faculty of Physical Chemistry, Belgrade, Serbia

The possibility of increasing the electrocatalytic activity of gold electrodes was investigated by
dispersing gold in the form of nanoparticles on different support, as well as by the effect of metal-
surface interaction, which according to the literature may also improve the efficiency of
catalytically active metals. Formation of composite layers of Au/oxide was carried out either
spontaneously — by cementation, or by electrodeposition by potentiodynamic polarization.
Composite deposits of gold were further investigated in order to define their morphology and
particle size distribution using scanning electron microscopy (SEM). The results indicate that the
morphology of metal particles is directly related to the conditions under which the deposition
occurs. Valve metals, titanium and tantalum, because of the formation of surface oxide, show a
template effect by defining the position and number of nuclei of gold, so that deposits take the
form of microelectrode arrays.
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Simultano odredivanje Pb i Cd u uzorcima vode Anodnom Striping
Voltametrijom koris§¢enjem modifikovane GC elektrode

Dalibor Stankovié, Dragan Manojlovi¢, Goran Rogli¢, Ivan Andelkovié¢
Biljana Doj¢inovi¢, Jelena Muti¢
Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija

U radu je opisano odredivanje olova i kadmijuma koriste¢i Nafion-modifikovanu elektrodu sa Cu-
kompleksom (Cu-DPABA-NA/GCE; DPABA je Methyl 3,5-bis{bis-[(pyridin-2-yl)methyl]ami-
no}methyl-benzoate) kao alternativnu elektrodu za anodnu striping voltametriju. Pb i Cd su
akumulirani 120 s,u acetatnom puferu pH 4, na potencijalu -1.4 V (vs Ag/AgCl elektrodi) i sniman
je DP ASV u intervalu od -1.2 do -0.2 V. Pod optimalnim uslovima odredivanja kalibracione krive
one su bile linearne u opsegu od 4.8 x 10° —5.0 x 10° za Pb i 5.0 x 10° — 5 x 10 molL™" za Cd.
Optimizovani su razli¢iti parametri i uslovi, kao §to su sastav membrane, vreme akumuliranja,
potencial i pH vrednost. Ispitivani su i ometajuéi metali. Znacajan porast u struji je primecen sa
modifikovanom elektrodom u odnosu na Cistu glassy carbon elektrodu. Potvrda predloZzene metode
je uradjena za odredivanje olova i kadmijuma u sertifikovanom referentnom materijalu
Groundwater CRM 610 (BCR, Community Bureau of Reference, Brussels, Belgium). Elektroda je
uspesno primenjena za odredivanje Pb i Cd u re¢noj vodi sa visokim sadrzajem organske materije
bez ikakve prethodne pripreme.

Simultaneous determination of Pb and Cd traces in water samples
by Anodic Stripping Voltammetry using modified GC electrode

Dalibor Stankovié, Dragan Manojlovié, Goran Rogli¢, Ivan Andjelkovié¢
Biljana Doj¢inovi¢, Jelena Muti¢
Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia

The determination of Pb and Cd with a Nafion-modified glassy carbon electrode and Cu-DPABA
complex (Cu-DPABA-NA/GCE; DPABA is Methyl 3,5-bis{bis-[(pyridin-2-yl)methyl]ami-
no}methyl-benzoate) as an alternative electrode for anodic stripping voltammetry was described.
Pb and Cd were accumulated in acetate buffer pH 4 at potential of -1.4 V (vs. Ag/AgCl electrode)
for 120 s followed by a DP ASV scan from -1.2 to -0.2 V. Under the optimum conditions the
calibration curves were linear in the range 4.8 x 10° — 5.0 x 10” and 5.0 x 10° — 5 x 10” molL"
for Pb and Cd, respectively. Detection limits were 1.8 x10” and 1.2 x10® molL™" for Pb and Cd,
respectively. Different parameters and conditions, such as membrane ingredients, accumulation
time, potential and pH value were optimized. A study of the interfering substances was also
performed. A significant increase in current was achieved at the modified electrode in comparison
with the bare glassy carbon electrode. The validation of the proposed method was made by Pb and
Cd determination in the certified reference material Groundwater CRM 610 (BCR, Community
Bureau of Reference, Brussels, Belgium). The electrode was successfully applied for
determination of Pb and Cd in river water with a high content of organic contaminants without any
pretreatment.
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Volfram-karbid kao nosa¢ nanocestica Pt u elektrohemijskoj oksidaciji metanola

M. D. Obradovi¢, B. M. Babi¢*, N. V. Krstajic**, S. Lj. Gojkovi¢**
Institut za hemiju, tehnologiju i metalurgiju, Univerzitet u Beogradu, Beograd, Srbija
*Institut nuklearnih nauka Vincéa, Beograd, Srbija
**Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija

Volfram-karbid razvijene povrsine je sintentizovan metodom sol-gel polikondenzacije i zatim je
koris¢en kao nosa¢ nanocestica Pt, koje su deponovane borhidridnom metodom. Odredivanje
faznog sastava nosaca je pokazalo da se sastoji od WC 1 W,C. Pokazano je da je elektrohemijska
stabilnost nosaca zadovoljavajuca u oblasti potencijala relevantnoj za oksidaciju metanola. Ispitane
su reakcije oksidacije adsorbovanog CO i metanola na Pt/WC u kiselom rastvoru. Poredenjem
dobijenih rezultata sa komercijalnim katalizatorom Pt/C zakljuceno je da prisustvo WC ubrzava
oksidacuju CO. Oksidacija metanola pocinje na istim potencijalima na Pt/WC i na Pt/C
katalizatorima, ali se na Pt/WC postizu vece struje na pozitivnijim potencijalima. Pretpostavljeno
je da veée gustine struja oksidacije metanola na Pt/WC-T2 u odnosu na Pt/C na pozitivnijim
potencijalima poticu od brze oksidacije adsorbovanog CO na Pt/'WC-T2, dok cinjenica da WC
nema efekta na potencijal na kojem pocinje reakcija, ukazuje da ne dolazi do elektronske modifi-
kacije platine volframom. Takode je pokazano da je smanjenje aktivnosti PtYWC za oksidaciju
metanola tokom vremena manje u poredenju sa Pt/C.

Tungsten carbide as support of Pt nanoparticles in electrochemical
methanol oxidation

M. D. Obradovi¢, B. M. Babi¢*, N. V. Krstajic**, S. Lj. Gojkovi¢**
Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Belgrade, Serbia
*Vinca Institute of Nuclear Sciences, Belgrade, Serbia
**Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia

High surface area tungsten carbide was synthesized by sol-gel polycondensation and used as Pt
support. Pt nanoparticles were deposited by borohydride reduction method. Phase composition of
the support was found to be a mixture of WC and W,C. The material is electrochemicaly stable
within the potential window relevant for methanol oxidation. Electrochemical oxidation of pre-
adsorbed CO and methanol were investigated in acid solution. Contrasting the results with those
on the commercial Pt/C catalyst, it was concluded that CO oxidation on Pt is promoted by the
presence of WC. Methanol oxidation onset potential was found to be the same on Pt/WC and Pt/C
catalysts, but at higher potentials Pt/WC exhibited larger current densities. It was assumed that
larger current densities at higher potentials originate in the facilitated oxidation of adsorbed CO,
while the same onset potentials on both catalysts indicate that electronic modification of Pt by W
is not significant. The loss of the activity for methanol oxidation over time exhibited by Pt/WC
was found to be lower comparing to the Pt/C catalyst.
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Elektrohemijsko odredivanje linurona primenom elektroda od staklastog ugljenika

Jelena S. Pordevi¢, Ana M. Kalijadis, Ksenija R. Kumri¢, Zoran M. Jovanovié
Zoran V. Lausevi¢, Milovan M. Purenovi¢*, Tatjana M. Trti¢-Petrovic¢
Laboratorija za Fiziku, Institut za nuklearne nauke Vinca, Beograd, Srbija
*Prirodno-matematicki fakultet, Odsek za hemiju, Univerzitet u Nisu, Nis, Srbija

U ovom radu prikazano je elektrohemijsko odredivanje linurona, 3-(3,4-dihlorofenil)-1-metoksi-1-
metilurea, u vodenim rastvorima primenom tri elektrode na bazi staklastog ugljenika. U nasoj
laboratoriji su sintetisane dve elektrode: Cist staklasti ugljenik (GC) i staklasti ugljenik hemijski
dopiran borom (GCB), a komercijalnu elektrodu od staklastog ugljenika (Metrohm) smo koristili
za poredenje rezultata. Odredili smo polutalasni potencijal oksidovanja linurona na ovim
elektrodama, uticaj pH elektrolita, opseg linearnosti i granicu detekcije. Porastom pH elektrolita od
0.7 do 7, povrsina maksimuma koji odgovara oksidaciji linurona se smanjuje, a potencijal
oksidacije se pomera prema negativnijim vrednostima. Poredenjem rezultata dobijenih primenom
sintetisanih elektroda i komercijalne elektrode, moze se zakljuciti da je najSiri opseg linearnosti
dobijen za elektrodu od staklastog ugljenika dopiranog borom (2.3 - 31.7 ug mL™) dok je za
komercijalnu elektrodu opseg od 0.6 - 9.5 pg mL™"'. Odredene granice detekcije su, 1,8; 2,61 3,7 ug
mL"! za komercijalnu, GCB i GC elektrodu, redom.

Electrochemical determination of linuron using electrodes based on glassy carbon

Jelena S. Pordevi¢, Ana M. Kalijadis, Ksenija R. Kumri¢, Zoran M. Jovanovié¢
Zoran V. Lausevi¢, Milovan M. Purenovi¢*, Tatjana M. Trti¢-Petrovic¢
Vinca Institute of Nuclear Sciences, Laboratory of Physics, Belgrade, Serbia
*Faculty of Sciences and Mathematics, Department of Chemistry, University of Nis, Nis, Serbia

This paper presents the electrochemical determination of linuron 3-(3,4-dichlorophenyl)-1-
methoxy-1-methylureum, in aqueous solutions using three electrodes based on glassy carbon. Two
electrodes were synthesized in our laboratory: glassy carbon (GC) and boron doped glassy carbon
(GCB), while a commercial glassy carbon electrode (Metrohm) was used for comparison of
results. We determined an oxidation peak potential of linuron on these electrodes, the influence of
the electrolyte pH, the linear range and limit of detection. With the increase of the electrolyte pH
from 0.7 to 7, the peak area that corresponds to the oxidation of linuron was reduced and the
oxidation potential shifted towards more negative values. Comparing the results which were
obtained using our electrodes with commercial one, it can be concluded that the broadest linear
range was obtained using GCB electrode (2.3 - 31.7 pg mL™), the linear range of the commercial
electrode was between 0.6 - 9.5 ug mL™'. The determined limits of detection were 1.8, 2.6 and 3.7
ug mL™ for commercial, GCB and GC electrodes, respectively.
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Koroziona stabilnost prevlaka viniltrietoksisilana na aluminijumu
u rastvorima NaCl

Zeljka S. Jovanovié, Ingrid Milogev*, Radmila M. Jan¢ié-Heinemann, Jelena B. Bajat
Vesna B. Miskovi¢-Stankovi¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija
*Institut Jozef Stefan, Jamova c. 39, Ljubljana, Slovenija

U ovom radu je ispitivana koroziona stabilnost prevlaka viniltrietoksisilana (VTES) na
aluminijumu. Prevlake silana su dobijene hemijskim putem, potapanjem u rastvor 2 i
Svol.% VTES, a potom su pec¢ene na 100 °C tokom 10 ili 30 min. Koroziona stabilnost prevlaka
silana je karakterisana elektrohemijskim analizama: spektroskopijom elektrohemijske impedancije
(SEI), kao i prac¢enjem promene potencijala otvorenog kola u 0.03mas.% NaCl. Dobijeni rezultati
su poredeni sa standardizovanim ispitivanjima u slanoj komori. Udeo povrSine uzorka koji je
prekriven korozionim produktima je odreden snimanjem uzoraka optickim mikroskopom i
kompjuterskim programom ImageProPlus. Pokazan je uticaj i koncentracije rastvora VTES kao i
vremena pecenja na korozionu stabilnost ispitivanih uzoraka. Najvecu korozionu stabilnost su
imale prevlake silana dobijene talozenjem iz 5% rastvora i pecenjem 30 min, a najlosija svojstva
su imale prevlake dobijene talozenjem iz 2% VTES i pecene 10 min.

Corrosion stability of Vinyltriethoxysilane Coatings on Aluminium in Sodium
Chloride Solutions

Zeljka S. Jovanovi¢, Ingrid Milosev*, Radmila M. Jan¢i¢-Heinemann, Jelena B. Bajat
Vesna B. Miskovi¢-Stankovié
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia
*Jozef Stefan Institute, Jamova c, 39, Ljubljana, Slovenia

In this work the corrosion stability of vinyltriethoxysilane (VTES) coatings on aluminium was
investigated. The silane coatings were deposited chemically, by immersion in 2 and
5vol.% VTES, and then cured at 100 °C during 10 or 30 min. The corrosion stability of the silane
coatings was determined by electrochemical methods: electrochemical impedance spectroscopy
(EIS) and by tracking the change of the open circuit potential in 0.03wt.% NaCl. The results
obtained were compared with the standardized analysis in the salt spray chamber. The corroded
area on each sample was determined by analysis of microphotographs, obtained by optical
microscopy and analyzed with ImageProPlus computer programme. The influence of both VTES
concentration and curing time on the corrosion stability of silane films on aluminium was shown.
The highest corrosion stability was obtained by silane films deposited from 5% VTES solution
with 30 min curing, while the lowest stability was determined for silane films deposited from 2%
VTES solution with 10 min curing.
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Mehanicka i opti¢ka svojstva kompozitnog materijala
poli (metilmetakrilat)- bizmut- silicijum-oksid

Ivana M. Radovi¢, Dusica B. Stojanovi¢, Petar S. Uskokovi¢, Slobodanka N. Kosti¢*
Milka M. Jakovljevi¢*, Vesna J. Radojevi¢ i Radoslav R. Aleksic¢
Tehnolosko-metalurski fakultet, Beograd, Srbija
*Institut za fiziku, Pregrevica 118, Zemun, Srbija

U radu su predstavljeni i diskutovani rezultati dobijeni pri procesiranju i1 karakterisanju
kompozitnog materijala PMMA-BIi;,S10,. Uzorci Cistog PMMA i kompozita sa udelom Cestica
monokristalnog Bi;,Si0, (BSO) od 0,5 mas% i 1,0 mas%, dobijeni su na laboratorijskom uredaju
za umeSavanje kompozita sa termoplasticnom matricom. Karakterizacija polaznih komponenti kao
i kompozita izvedena je metodama FTIR i spektoskopskom elipsometrijom. Rezultati merenja
indeksa refrakcije metodom spektoskopske elipsometrije pokazuju da vrednost indeksa refrakcije
kompozita u odnosu na Cist PMMA raste sa porastom udela BSO. Ispitivanjem na zatezanje
utvrdeno je da modul elasti¢nosti raste sa pove¢anjem udela BSO.

Mechanical and optical properties of composite material
poly (methylmethacrylate)-bismuth-silicon-oxide

Ivana M. Radovi¢, Dusica B. Stojanovié, Petar S. Uskokovié, Slobodanka N. Kosti¢*
Milka M. Jakovljevic*, Vesna J. Radojevi¢ and Radoslav R. Aleksi¢
Faculty of Technology and mettalurgy, Belgrade, Serbia
*Institute of Physics, Pregrevica 118, Zemun, Serbia

The results obtained through processing and characterization of composite material PMMA-
Bi,,S10y are presented and discused. Samples of pure PMMA and composite with 0.5 mas% and
1.0 mas% of powder were made using laboratory mixing molder. Characterization of starting
components as well as composite was performed using FTIR and spectroscopic ellipsometry
methods. Measurements of refraction indices using spectroscopic ellipsometry method have shown
that refraction index of composite material has increased with increasing of BSO content. Results
of tensile testing have shown increase of Young's modulus with the BSO content.
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Ugljeni¢ne nanotube poboljSane mezoporozne strukture

Sanja Ratkovic, Goran Boskovic, Erne Kiss, Olga Geszti*
Univerzitet u Novom Sadu, Tehnoloski fakultet, Bul. Cara lazara 1, 21000 Novi Sad, Serbia
* Research Institute for Technical Physics and Materials Science, P.O. Box 49,
Budapest H-1525, Madarska

Ugljeni¢ne nanotube (UNT) sintetisane su metodom kataliticke hemijske dekompozicije etilena na
700°C, tokom 1h u prisustvu Fe-Co/SiO, katalizatora. U cilju uklanjanja prisutnih necistoca, kao i
drugih ugljeni¢nih struktura, UNT su precis¢ene tretiranjem bazom i kiselinom. Morfoloske i
strukturne karakteristike nepreciS¢enog i precis¢enog uzorka ispitane su metodama TEM, HR-
TEM, XRD i Raman spektroskopije, dok su njihove teksturalne osobine ispitane metodom nisko-
temperaturne adsorpcije azota. Rezultati ukazuju na visezidne izuvijane UNT, gusto konfigurisane
po jedinici povrSine katalizatora, sa srednjim spoljasnjim pre¢nikom u opsegu od 10-30 nm.
Nanotube rastu mehanizmom izdizanja Cestica aktivnog metala na vrhu rastuée UNT, §to ukazuje
na slabu interakciju metal-nosa¢ u katalizatoru. Primenjena metoda preci§€avanja je izuzetno
efikasna jer su iz sintetisanog uzorka uklonjene sve prisutne necistoée bez narusavanja strukture
nanotuba. Takode, na ovaj nacin dobijene UNT karakteriSu se poboljSanom mezoporoznoséu sto je
od izuzetnog znacaja za njihovu dalju primenu.

Carbon nanotubes with improved mesoporous structure

Sanja Ratkovic, Goran Boskovic, Erne Kiss, Olga Geszti*
University of Novi Sad, Faculty of Technology, Bul. cara Lazara 1, 21000 Novi Sad, Serbia
*Research Institute for Technical Physics and Materials Science, P.O. Box 49,
Budapest H-1525, Hungary

Carbon nanotubes (CNTs) were synthesized by the catalytic chemical vapor decomposition of
ethylene at 700°C for 1h over Fe-Co/SiO, catalyst. In order to remove the catalyst remains and
carbon structures other than CNTs, the as-synthesized sample was purified by basic and acid
treatments. The morphological and structural characteristics of raw and purified samples were
investigated by TEM, HR-TEM, XRD and Raman spectroscopy, while low temperature nitrogen
adsorption was employed to characterize their textural properties. According to the obtained
results, the as-synthesized CNTs are multi-walled highly interwoven structures densely populated
over the catalyst surface, having mean outer diameter in the range 10-30 nm. They grow by “tip-
mode” mechanism indicating weak metal-support interaction in the applied catalyst. The applied
purification procedure was proven to be very efficient in terms of removing impurities while
preserving CNTs structure. The accomplished enhanced mesoporosity of the purified sample
might be beneficial with regard to further applications of the CNTs.
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Segregacija u fluidizovanom sloju voda-polidisperzna smesa Cestica

Mihal M. Puri§, Zorana Lj. Arsenijevi¢, Zeljko B. Grbav¢i¢*, Radmila V. Gari¢-Grulovi¢
Institut za hemiju, tehnologiju i metalurgiju - Centar za katalizu i hemijsko inZenjerstvo,
Univerzitet u Beogradu, NjegoSeva 12, Beograd, Srbija
*Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija

Prilikom fluidizacije polidisperznih smesa istih gustina, fluidizovani slojevi te¢nost Cestice imaju
osobinu da ¢e se fluidizovani materijal jasno razdvojiti po veliini zrna. Najkrupnije Cestice Ce
fluidizirati na dnu sloja, a najsitnije na vrhu. U ovom radu su izvrSeni fluidizacioni eksperimenti u
koloni pre¢nika D=144 mm sa jednom frakcijom filtracionog (kvarcnog) peska granulacije
d,=0.75+1.25 mm visine 1030 mm, ¢iji je srednji precnik dobijen prosejavanjem d,=1.0 mm, a
karakteristiCan odnos precnika najkrupnijih prema najsitnijim Cesticama u populaciji
dr=1.25/0.75=1.67. U cilju odredivanja raspodele veli¢ine Cestica unutar ovog intervala izorak od
1230 nasumicno izabranih cestica je skeniran i analiziran pomocu softvera SigmaScan u cilju
odredivanja projektovanog precnika i faktora oblika. IzvrSena je i klasifikacija , tako Sto se sloj
Cestica peska posle fluidizacije hidraulickim isisavanjem podelio na deset frakcija po visini, svaka
od ovih frakcija je osuSena i izmerena a potom su za svaku od ovih frakcija u koloni pre¢nika
D.=64 mm su odredeni fluidizacioni parametri (U, €nr;) 1 parametri ekspanzije prema relaciji
Richardson-Zaki-a. Experimentalno dobijene vrednosti ekspanzije polidisperznog sloja uporedene
su sa Epstein modelom.

Segregation in fluidization bed water-polydisperse particle mixtures

Mihal M. Puris, Zeljko Grbav¢i¢*, Zorana Arsenijevi¢, Radmila Gari¢-Grulovié
IChTM- Department for Catalysis and Chemical Engineering, University of Belgrade,
Njegoseva 12, Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia

During a fluidization of polydiprse particle mixtures of same density, fluidization of water-particle
layer have the property that will clearly separate material by grain size. The largest particles will
fluidized at bottom layer, and smallest will fluidized at top layer. In this study experimental
investigations were conducted in the cylindrical column of 144 mm in diameter with one filtering
fraction of sand, grain size of the sand was d,=0.75-1.25 mm, with an average diameter obtained
by sieving dm = 1.0 mm, and a characteristic ratio of the diameter of the largest against the
smallest particles in the population is dz=1.25/0.75=1.67. In order to determined the size
distribution of particles within this interval, the samples of 1230 randonly selected particles is
scaned and analyzed using the SigmaScan software to determine the projected diameter and shape
factor. To analysis clasification of sand particles in fluidized column, the layer of sand is divide
into ten equal fractions by height, each of this fraction was dried and than measured. For each of
this fraction, fluidization parameter (U,,r;, €nr;) and the parameters of the expansion according the
Richardson-Zaki equation has been determined in column D.=64 mm in diameter. The
experimentally obtained values of expansion of polydisperse sand layer were correlated according
to Epstein model.
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Kataliticka aktivnost CaO u sintezi biodizela u funkciji razli¢itih reakcionih
parametara

ey

Univerzitet Novi Sad, Tehnoloski Fakultet, Bul. cara Lazara 1, 21000 Novi Sad, Srbija

Vecina komercijalnih tehnologija za proizvodnju biodizela se bazira na homogenoj katalizi koju
odlikuje citav niz relativno skupih i ekoloski nepovoljnih koraka. Upotreba odgovarajuéeg
heterogenog katalizatora bi donela pobolj$anje kako sa aspekta tehnologije tako i sa aspekta zastite
zivotne sredine. U ovom radu ispitivana je aktivnost i stabilnost razliCito aktiviranog CaO
katalizatora u reakciji transesterifikacije suncokretovog ulja i metanola kao funkcija razli¢itih
reakcionih parametara: temperature (60-120 °C), pritiska (0-20 bar), odnosa ulje-metanol (1:6 —
1:12) i sadrzaja vode kao necCistoée. Reakcije su izvodene u komercijalnom Sarznom
laboratorijskom reaktoru sa moguéno$¢u rada pod pritiskom. Na atmosferskom pritisku
maksimalna konverzija od 92.4% je ostvarena na temperatura 80 °C nakon 5.5h. Povecanje
pritiska je imalo pozitivan uticaj do 10 bar-a ali samo u smislu skra¢enja potrebnog vremena do
postizanja maksimalne konverzije (2.5h). Visi molarni odnos ulje-metanol je rezultovao visim
prinosom biodizela dostizué¢i 95.1% pri odnosu 1:12 na 80 °C i 10 bar-a. Kalcinacija u struji
vazduha na 900 °C ima presudan uticaj na performanse katalizatora $§to moze biti povezano sa
¢istoCom CaO, stvaranjem povoljne porozne strukture i formiranja snaznijih baznih centara na
povrSini u poredenju sa katalizatorom kalcinisanim na nizim temperaturama. Povecana
koncentracija vode u reakciji dovodi do deaktivacije katalizatora i snizava konverziju.

Catalitical activity of CaO in biodiesel synthesis as a function of various reaction
parameters

Djordje Vujicic, Dragan Comic, Sanja Ratkovi¢, Goran Boskovic
University of Novi Sad, Faculty of Technology, Bul. cara Lazara 1, 21000 Novi Sad, Serbia

Most commercial technologies for biodiesel production are based on homogenous catalysis
characterized by numerous relatively expensive and ecologically unfavorable steps. Application of
a suitable heterogeneous catalyst would bring improvements to both technology and environmental
protection. In this paper activity and stability of variously activated CaO catalyst were studied in
transterification reaction of sunflower oil and methanol as a function of various reaction
parameters: temperature (60-120 °C), pressure (0-20 bar), oil-to-methanol ratio (1:6 — 1:12) and
content of water as impurity. The reaction was carried in a high pressure semi-batch commercial
laboratory reactor. At atmospheric pressure temperature of 80 °C was found to give maximum
conversion to methyl esters of 92.4%, requiring, however, the maximum reaction time of 5.5h.
Pressure had a positive impact up to 10 bar, but only in terms of shortening the reaction time (2.5
h) to reach the same maximal ester fraction. Higher the oil-to-methanol molar ratio resulted in
higher biodiesel yield, reaching the maximal of 95.1% at 1:12 oil-to-methanol ratio, 80 °C and 10
bar. Pretreatment at 900 °C in air was found to have crucial consequences on catalyst
performances, which might be related to CaO purity, beneficial pores structure and higher surface
basicity relative to samples treated at lower temperatures. Increased water concentration in
reaction mixture leads to catalyst deactivation and lower conversion.
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Modelovanje kinetike sorpcije olova na prirodnom i sintetickom apatitu

Tatjana Kaluderovi¢ Radoici¢, Slavica Raicevic*
Tehnolosko-metalurski fakultet, Beograd, Srbija
*[nstitut za nuklearne nauke Vinca, Srbija

Zagadenje zemljiSta usled prisustva toksi¢nih metala dovodi do brojnih negativnih uticaja na
prirodnu sredinu, kao §to su uniStenje ekosistema, zagadenje izvora vode i negativni uticaj na
zdravlje ljudi. Olovo predstavlja jednu od najrasprostranjenijih zagadujuéih materija. Ispiranjem iz
zagadenih zemljista, olovo dospeva u podzemne i poveSinske vode. In situ imobilizacija teskih
metala koriS¢enjem jeftinih mineralnih sirovina predstavlja pogodnu tehniku remedijacije
zagadenog zemljista. U ovom radu su koris¢ene dve vrste apatita: sinteticki hidroksiapatit (HAP) i
prirodni apatit iz lezista Lisina (LA). Na eksperimentalne podatke kinetike sorpcije olova iz
vodenog rastvora koris¢enjem HAP i LA, primenjena su dva kineticka modela: model pseudo
prvog reda i model pseudo drugog reda. Na osnovu dobijenih rezultata moze se zakljuciti da
vrednosti g, dobijene primenom modela pseudo-drugog reda pokazuju dobro slaganje sa
eksperimentalnim rezultatima. Na osnovu izradunatih vrednosti ¢, i R%, za oba sistema je odabran
kineticki model pseudo-drugog reda. Uticaj temperature na ova dva sistema je razlicit. Konstanta
brzine reakcije u sistemu Pb-HAP opada sa porastom temperature. U sistemu Pb-LA, konstante
brzine reakcije imaju slicne vrednosti na temperaturama 37 °C i 50 °C, dok je vrednost na
temperaturi 25 °C znacajno veca. Ovi rezultati ukazuju na razli¢ite mehanizme reakcije sorpcije
prisutne u ova dva sistema.

Modeling of the kinetics of aqueous Pb sorption on synthetic and natural apatite

Tatjana Kaluderovi¢ Radoici¢, Slavica Raicevic*
Faculty of Technology and Metallurgy, Belgrade, Serbia
*Vinca Institute for Nuclear Sciences, Belgrade, Serbia

The contamination of soils due to the presence of toxic metals can result in serious negative
consequences, such as loss of ecosystems, damaged water resources and human health problems.
Lead is one of the most wide-spread heavy metals present in the environment.' Pb leaching from
contaminated soils is a constant source of surface and ground water contamination.The in situ
immobilization of metals in soils using inexpensive amendments is considered a promising
technique for the remediation of contaminated sites. In this work, two types of apatites were used
for Pb contamination remediation: synthetic hydroxyapatite and natural mineral apatite from
Lisina. Experimental data of the kinetics of aqueous Pb sorption by HAP and LA were fitted with
two kinetic models: pseudo-first order model and pseudo-second order model. Based on the results
obtained it can be concluded that calculated ¢, values, obtained using the pseudo-second order
equation, agree well with experimental values. Based on ¢, and R’ the pseudo-second order model
was chosen as more appropriate for both systems at all the temperatures investigated. The
influence of temperature on these two systems is different. The rate constant of sorption reaction in
Pb-HAP system gradually decreases with increase of temperature. In the case of Pb-LA system k,
(25°C) >k, (37 °C) =k, (50 °C).
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Prenos toplote zid-pseudofluid u vertikalnom toku te¢nost krupne cestice

Radmila V. Gari¢-Grulovié, Zeljko B. Grbavéi¢*, Nevenka M. Boskovié-Vragolovié*
Zorana Lj. Arsenijevic¢
Institut za hemiju, tehnologiju i metalurgiju, NjegoSeva 12, Beograd, Srbija
*TehnoloSko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija

Ispitivan je prenos toplote u vertikalnom jednofaznom i dvofaznom toku fluid inertne sferi¢ne
Cestice precnika 1.20, 1.94 i 2.98 mm, u bakarnoj transportnoj cevi pre¢nika 25.4 mm, snabdevenoj
omotacem za zagrevanje zasi¢enom vodenom parom.

Vertikalni dvofaznom tok tretiran je kao pseudofluid i uveden je modifikovani koeficijent trenja
smesSe fluid-Cestice sa zidom cevi (f,) i modifikovani Reynoldsov broj za smesu fluid-Cestice
(Rey,). Takodje, prikazana je zavisnost promene bezdimenzionog faktora prenosa mase (jy) i
mofdifikovanog koeficijenta trenja (f,;) od Reynoldsovog broja za smesu.

Eksperimentalni podaci pokazuju da je koeficijent prelaza toplote zid-pseudofluid u vertikalnom
dvofaznom toku, znatno visi u odnosu na jednofazni tok za nize vrednosti Reynoldsovog broja
(Re<15000), dok za vise vrednosti Reynoldsovog broja (Re,>15000), izmedju podataka nema
znacajnije razlike.

Eksperimentalna ispitivanja prenosa toplote u vertikalnom dvofaznom toku Cestica, tj.
hidrauli¢kom transportu, ukazuju da postoje dva karakteristi¢na rezima strujanja: turbulentni fluid-
Cestice tok i paralelni fluid-Cestice tok. Eksperimentalni podaci, takodje, pokazuju da je koeficijent
prenosa toplote dosta visi u turbulentnom od koeficijenta prenosa toplote u paralelnom toku.

Wall-to-pseudofluid heat transfer in vertical flow of liquid coarse particles

Radmila V. Gari¢-Grulovi¢, Zeljko B. Grbavéi¢*, Nevenka M. Boskovié-Vragolovié*
Zorana Lj. Arsenijevié¢
Institute for Chemistry, Technology and Metallurgy, Njegoseva 12, Belgrade, Serbia
*Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia

Heat transfer in single-phase and vertical two phase flow of inert spherical particles 1.20, 1.94 and
2.98 mm in diameter in a 25.4 mm 1.D. copper tube equipted with a steam jacket, was studied.

The vertical two-phase flow is treating as the pseudofluid, and is introduced modi-fied mixture-
wall friction coefficient (f,;) and modified mixture Reynolds number (Re,,). Also, there is represent
the dependence of changes for the heat transfer factor and modified mixture-wall friction
coefficient (f,) of modified mixture Reynolds number (Re,).

Wall-to-pseudofluid heat transfer in hydraulic transport of particles is much higher then in single-
phase flow for lower Reynolds numbers (Re,<15000), while for high Reynolds numbers
(Re,>15000), there is no significant difference.

In our hydraulic transport experiments the two characteristic flow regimes were observed:
turbulent fluid-particle flow and parallel fluid-particle flow. Our experimental data show that the
heat transfer coefficients in turbulent fluid-particle regime are much higher then in parallel fluid-
particle flow.
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RavnoteZa te€nost-tecnost u vodenim rastvorima tecnih polietilen
glikola sa toluenom

Gorica Ivanig, Jelena Vuksanovié¢, Zoran Visak*, Emila Zivkovié
Nikola Grozdani¢, Mirjana Kijev¢anin
Tehnolosko-metalurski fakultet Univerziteta u Beogradu, Karnegijeva 4, 11120 Beograd, Srbija
*Centro Quimica Estrutural, Instituto Superior Técnico, Universidade Técnica de Lisboa,
Avenida Rovisco Pais, 1049-001, Lisabon, Portugal

Toluen je vazan organski rastvarac, koji rastvara i brojne neorganske supstance i znacajan je kako
sa industrijskog i ekoloskog aspekta. Toluen je manje toksi¢an od benzena pa se Cesto koristi
umesto njega kao rastvara¢ u industrijskim procesima.

S druge strane, polietilen glikol (PEG) ima izuzetno nisku toksi¢nost, tako da ulazi u sastav lekova
kao i kozmetickih preparata. S obzirom na velike moguénosti upotrebe PEG, znacajno je ispitati
njegovo ponasanje u razliitim rastvorima, na primer mogucnost da polarni PEG menja svoju
polarnost (prilagodava je) prema okolini (solventu).

U ovom radu su eksperimentalnim odredivanjem ravnoteze tecnost-te¢nost, ispitivane mogucénosti
kori$¢enja te¢nih polietilen glikola (PEG 200 i PEG 400) i njihovih vodenih rastvora kao "zelenih"
rastvaraca za precis¢avanje i izdvajanje Stetnih supstanci.

Liquid-Liquid Equilibria in Aqueous Solution of Liquid Polyethylene
Glycol and Toluene

Gorica Ivanig, Jelena Vuksanovié, Zoran Visak*, Emila Zivkovi¢
Nikola Grozdani¢, Mirjana Kijevcanin
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4
11120 Belgrade, Serbia
*Centro Quimica Estrutural, Instituto Superior Técnico, Universidade Técnica de Lisboa
Avenida Rovisco Pais, 1049-001, Lisabon, Portugal

Toluene is an important organic solvent, but is also capable of dissolving a number of inorganic
chemicals and it represents a substance of diverse importance — industrial and ecological. Toluene
is less toxic then benzene, and has consequently largely replaced it as an aromatic solvent in
process industry.

On the other hand, polyethylene glycol (PEG) has an extremely low toxicity and is used in a
variety of products, for example as a constituent of medicaments and beauty products etc. Bearing
in mind very wide industrial application of PEGs, studying their behavior is very important
especially examination the possibility of the polar PEGs to change their polarity according to the
solvent behavior.

In this work, the possibility of using liquid polyethylene glycol (PEG 200 and PEG 400) and its
aqueous solutions as "green" solvents for toxic substances have been investigated by measurement
of liquid-liquid equilibria.
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Uticaj temperature na promenu termodinamickih i transportnih osobina
binarnih smeSa dimetilftalata (ili dimetiladipata) i alkohola

Andjela Knezevi¢-Stevanovi¢*, Divna Baji¢, Jovan Jovanovi¢, Dusan Grozdanié, Ivona Radovié
Slobodan Serbanovié¢, Mirjana Kijevéanin
Tehnolosko-metalurski fakultet Univerziteta u Beogradu, Karnegijeva 4, 11120 Beograd, Srbija
*Metro Vancouver, 4330 Kingsway, Burnaby BC V5H 4G8 Canada

Eksperimentalno su odredene gustine, indeksi refrakcije i viskoznosti Cetiri binarna sistema:
dimetilftalat (ili dimetiladipat) + 1-butanol i dimetilftalat (ili dimetiladipat) + 2-butanol, na osam
temperatura (288.15, 293.15, 298.15, 303.15, 308.15, 313.15, 318.15 i 323.15) K i na
atmosferskom pritisku. Merenja gustina, indeksa refrakcije i viskoznosti su izvrSena pomocu
Anton Paar DMA 5000 digitalnog gustinomera, odnosno Anton Paar RXA 156 refraktometra i
Anton Paar SVM 3000/G2 digitalnog viskozimetra. Iz podataka za gustine, indekse refrakcije i
viskoznosti smesa izratunate su dopunske molarne zapremine (V*), promene indeksa refrakcije
(Anp) 1 promene viskoznosti (An), koje su zatim korelisane Redlich-Kisterovim polinomom.

Temperature influence on change of thermodynamic and transport properties of
the binary systems containing dimethylphthalate (or dimethyladipate) and alcohols

Andjela Knezevi¢-Stevanovi¢*, Divna Baji¢, Jovan Jovanovi¢, Dusan Grozdanié, Ivona Radovi¢
Slobodan Serbanovi¢, Mirjana Kijev&anin
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4
11120 Belgrade, Serbia
*Metro Vancouver, 4330 Kingsway, Burnaby BC V5H 4G8 Canada

Density, refractive index and viscosity data of the four binary systems of dimethylphthalte (or
dimethyladipate) + 1-butanol and dimethylphthalate (or dimethyladipate) + 2-butanol have been
measured at eight temperatures (288.15, 293.15, 298.15, 303.15, 308.15, 313.15, 318.15 and
323.15) K and atmospheric pressure. Densities, refractive indices and viscosities were measured
with an Anton Paar DMA 5000 digital vibrating tube densimeter, Anton Paar RXA 156
refractometer and Anton Paar SVM 3000/G2 digital viscometer, respectively. Excess molar
volumes (VF), deviations of refractive indices (Anp) and viscosity deviations (A7) were determined
from these densities, refractive indices and viscosities data, respectively and were fitted by the
Redlich-Kister polynomial.
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Karakterizacija emulzija voda/ulje sa razli¢itim odnosom tikvinog
i suncokretovog ulja u kontinualnoj fazi

Branislava G. Nikolovski, Jelena D. Ili¢, Milan N. Sovilj, Milan Nikoli¢, Jadranka L. Milanovi¢
Tehnoloski fakultet, Univerzitet u Novom Sadu, Bulevar cara Lazara 1, 21000 Novi Sad, Srbija

Cilj ovog rada je ispitivanje uticaja sastava kontinualne faze dobijene meSanjem ulja razliitih
fizicko-hemijskih osobina, odnosno suncokretovog i tikvinog ulja, na dobijanje stabilnih i
monodisperznih emulzija voda/ulje, sa malim prec¢nicima kapljica. Takode, istovremeno je ispitan
uticaj sadrzaja povrsinski aktivne materije i sadrzaja disperzne faze na veli¢inu i raspodelu veli¢ina
kapi vode. Pri planiranju eksperimenata primenjen je centralno kompozitni plan koji ukljucuje
variranje parametara u slede¢im opsezima: sadrzaj poliglicerol poliricinoleata (PGPR) od 1-5%
(m/m), vodene faze od 10-32% (v/v) i sadrzaja tikvinog ulja u smesi sa suncokretovim uljem od 0
do 100% (m/m). Srednji precnik kapi u emulzijama dobijenim na homogenizeru velike brzine je
bio u opsegu od 350 do 800 nm, sa odgovaraju¢im vrednostima Sirine pika od 100 do 220 nm.
Metodom odzivne povrSine procenjen je i potvrden uticaj sva tri ispitivana faktora na veli¢inu
precnika kapi. Takode su odredeni optimalni uslovi za formiranje emulzija.

Caracterization of w/o emulsions with different ratio of pumpkin seed
and sunflower oil in continuous phase

Branislava G. Nikolovski, Jelena D. Ili¢, Milan N. Sovilj, Milan Nikoli¢, Jadranka L. Milanovi¢
Tehnoloski fakultet, Univerzitet u Novom Sadu, Bulevar cara Lazara 1, 21000 Novi Sad, Serbia

This work was aimed to determine an influence of the presence of pumpkin seed oil in continuous
phase comprising of pumpkin seed oil and sunflower oil on the formation of stable, monodispersed
emulsions water/oil. Namely, these two oils are of different physical-chemical properties that
influence emulsification process. Moreover, an influence of surfactant content as well as dispersed
phase content were a subject of investigation. Centrally composite rotatable experimental design
was implemented and the contents of polyglycerol polyricinoleat, dispersed phase, and pumpkin
seed oil were 1-5% (w/w), 10-32% (v/v) and 0-100% (w/w), respectively. Mean size diameter of
water droplets was in a range of 350 to 800 nm, with mean peak width of 100 to 220 nm,
respectively. Response surface methodology confirmed and determined the influence of all three
investigated factors on emulsification. These results are used for optimization of operational
parameters.
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Ispitivanje arheometalurskih nalaza sa lokaliteta
Setaée i Paulesti u oklini Bora

Dragana Zivkovi¢, Nada Strbac, Miroslav Soki¢*, Velibor Andri¢**, Branka Andjelic***
Igor Jovanovi¢**** Marija Jovi€i¢**** DusSica Nikoli¢****
Univerzitet u Beogradu, Tehnicki fakultet, Bor, Srbija
* ITNMS, Beograd, Srbija
**Institut za nuklearne nauke Vinca, Beograd, Srbija
***[nstitut za rudarstvo i metalurgiju, Bor, Srbija
****Muzej rudarstva i metalurgije, Bor, Srbija

U okolini Bora se nalazi znacajan broj arheometalurskih lokaliteta imajuéi u vidu kontinuiran
razvoj rudarstva i metalurgije na ovom podrucju od praistorije, pa do danasnjih dana. U ovom
radu su predstavljeni rezultati ispitivanja arheometalurskih nalaza sljake metodama hemijske
analize 1 DTA, kao i XRD i EDXRF metodama, u cilju potvrdjivanja ranih metalurskih
aktivnosti na dva manje poznata lokaliteta — Setace i Paulesti.

Investigation of archaeometallurgical findings
from Setaée and Paulesti localities near Bor

Dragana Zivkovi¢, Nada Strbac, Miroslav Sokié¢*, Velibor Andri¢**Branka Andjeli¢***
Igor Jovanovic**** Marija Jovicic****, DuSica Nikoli¢****
University of Belgrade, Technical Faculty, Bor, Serbia
* ITNMS, Belgrade, Serbia
**Institute of nuclear sciences Vinca, Belgrade, Serbia
***Mining and Metallurgy Institute, Bor, Serbia
**¥EMining and Metallurgy Museum, Bor, Serbia

Surroundings of Bor is typical for numeours archacometallurgical localities, having in mind
continous development of mining and metallurgy in this area from prehistory up to nowadays.
The results of investigation of archacometallurgical slag findings by using chemical analysis,
DTA, XRD and EDXRF methods, in order to determine early metallurgical activities at two
mentioned less known localities - Setace i Pauleti.
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Fazne promene tokom oksidacije halkopiritnog i
polimetali¢nog koncentrata leziSta “Rudnik”

Miroslav Soki¢, Nada Strbac*, Branislav Markovi¢, Vladislav Matkovié, Dragana Zivkovié¢*
Ivan Mihajlovi¢*,Ljubisa Balanovi¢*, Aleksandra Mitovski*
Institut za tehnologiju nuklearnih i drugih mineralnih sirovina, Beograd, Republika Srbija
*Tehnicki fakultet u Boru, Univerzitet u Beogradu, Bor, Republika Srbija

U radu su prikazani rezultati ispitivanja procesa oksidacije halkopiritnog i polimetalicnog
koncentrata leziSta ,Rudnik®. U cilju odredivanja mehanizma procesa vrSena su DTA-TG
ispitivanja koncentrata u atmosferi vazduha i temperaturnom opsegu 298-1173 K, kao i XRD
ispitivanja produkata oksidacije halkopiritnog koncentrata na 723, 873 i 1173 K. Na osnovu
hemijske reakcije koje prate stvaranje odgovarajuc¢ih meduproizvoda.

Oksidacija sulfidnih minerala u polimetalicnom koncentratu protice uz njihovu oksidaciju do
sulfata na nizim temperaturama, a potom sledi dosocijacija sulfata do oksida na viSim
temperaturama.

Phase changes during oxidation of chalcopyrite and
polimetalic concentrate from the ore body “Rudnik”

Miroslav Soki¢, Nada Strbac*, Branislav Markovi¢, Vladislav Matkovié, Dragana Zivkovié*
Ivan Mihajlovi¢*,,Ljubisa Balanovic*, Aleksandra Mitovski*
Institute for technology of nuclear and other raw materials, Belgrade, Serbia
*Technical faculty in Bor, University of Belgrade, Serbia

This paper presents the results of investigation of the chalcopyrite and polimetalic concentrate
from the ore body ,,Rudnik” oxidation process. Aiming to determination of the investigated
process mechanism, DTA-TG analyses in the air atmosphere and temperature ranges 298-1173 K
were performed. Products of chalcopyrite concentrate oxidation at 723, 873 and 1173 K were
analysed using the XRD investigations. According to the results obtained this way, the mechanism
of chalcopyrite concentrate oxidation, including the chemical reactions of certain by-products
development, was proposed. Oxidation of sulphide minerals from the polimetalic concentrates is
resulting with sulphate generation at low and followed with their dissociation at higher
temperatures.
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Inhibitorski efekat kompleksa platine (II) na fosfolipazu A,

Maja Radisavljevi¢, Tina Kamceva, Iva Vukicevic, Ilija Bréeski*
Zivadin D. Bugar¢ié¢**, Marijana Petkovi¢
Institut za nuklearne nauke ,, Vinca“, Mike Petrovica Alasal2-14 , Beograd, Srbija
*Hemijski fakultet, Studentski trg12-16, Beograd, Srbija
**Prirodno-matematicki fakultet, Institut za hemiju, Radoja Domanovica 12, Kragujevac, Srbija

Proizvodi aktivnosti fosfolipaze A, (PLA;) uticu na veliki broj fizioloskih funkcija u ¢ovecijem
organizmu, tako da su inhibitori ovog lipoliticCkog enzima veoma korisni za odredivanje bioloske
uloge PLA,; u slozenim ¢elijskim procesima. Pored toga, inhibitori PLA, mogu imati i terapeutski
potencijal. IzuCavanja interakcija izmedu kompleksa metala i PLA,, kao i njihovog uticaja na
aktivnost ovog enzima su veoma bitna u ispitivanjima antitumorskih lekova. Istrazivanja upucuju
na to da se inhibicijom ovog enzima moze spreciti rast i razvoj tumorskih celija tako da PLA,
predstavlja potencijalnu metu za razvoj novih citostatika.

S obzirom na nedostatak podataka koji govore o dejstvu kompleksa metala na pankreasnu PLA,,
cilj ovog istazivanja bio je da se ispitaju interakcije izmedu cis-[PtCl,(NH3),] (citostatika koji se
tradicionalno koristi u hemoterapiji), [PtCly(dach)] (potencijalnog citostatika) i pankreasne PLA,
pomocu UV/VIS spektrofotometrijskih titracija; zatim da se ispita uticaj ovih kompleksa platine na
aktivnost PLA, kao i da se uporedi dejstvo tradicionalno koriScenog citostatika sa dejstvom koje
ima potencijalni citostatik na ovaj enzim. Dobijeni rezultati pokazuju da oba navedena kompleksa
interaguju sa pankreasnom PLA, $to za posledicu ima smanjenje njene aktivnosti. Fizioloske
posledice ispitivanog dejstva su razmotrene u ovom radu.

Inhibitory effect of platinum(II) complexes on phospholipase A,

Maja Radisavljevi¢, Tina Kamceva, Iva Vukiéevi¢, Ilija Bréeski*
Zivadin D. Bugar¢ié**, Marijana Petkovi¢
Institute of Nuclear Sciences ,,Vinca“, Mike Petrovica Alasal2-14, Belgrade, Serbia
*Faculty of Chemistry, Studentski trgl2-16, Belgrade, Serbia
**Faculty of Science , Department of Chemistry, Radoja Domanovic¢a 12, Kragujevac, Serbia

Action of phospholipases A, (PLA;) affects a wide range of human physiological functions.
Inhibitors of these lipolytic enzymes are useful in determining the biological roles of PLA, in
complex cellular processes. In addition, they may have terapeutic potential. The study of the
interaction of metal complexes with PLA; and their effect on PLA,; activity is especially important
in antitumor drugs research. It has been demonstrated that inhibition of this enzyme might alter
cancer cell growth and death, therefore PLA, represents potential target for anticancer drug
development.

Due to lack of information about the effect of metal complexes on pancreatic PLA, the aim of this
study was to investigate interaction of cis-[PtCl,(NHj;),] (tradicional cytostatic) and [PtCl,(dach)]
(potential cytostatic) with pancreatic PLA, using UV/VIS spectral titration, to detect influence of
these platinum complexes on PLA, activity and to compare the action of traditionally used
cytostatic with potential cytostatic. Our results show that both platinum complexes ineract with
enzyme, resulting in decrease of the activity of pancreatic PLA, Physiological consequences of
this action are discussed in this work.
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"H NMR ucnutusame peakuuja [AuCl(dien)|Cl, kommiekca ca
N-alleTHJI0BAHUM AePHBATUMA HEKUX AUICNITHIA

busbana b. lmuminh, Cuexana Pajkosuh, Munom U. hBypan
Hucmumym 3a xemujy, [Ipupoono-mamemamuuxu gpaxyrmem, Ynueepsumem y Kpazyjesyy, P.
Jlomanosuhia 12, 34000 Kpaeyjesay, Cpouja, bglisic@kg.ac.rs

Mono¢ynkimonanau [MCl(dien)]™" xommiexcu (M = Pd(II), Pt(Il), Au(Ill); dien = auerunen-
TPUAMHH) CE€ YECTO KOPHCTE Kao MOJENM 3a HCIUTHBAKE KUHETHMKE M MEXaHW3aMma peakiuja
KOMILIEKCA PA3THUATHX jOHA MeTaa ca GHoMoneKkyumMa.' Y OBOM pajly, HCIHTHBAHE Cy peakiyje
[AuCl(dien)]Cl, kommekca ca gumenTuauMa, N-aneTwi-S-XxucTuamwi-rmunuaoM (Ac-S-His-Gly-
OH) u N-auerwi-S-metrnoHmi-riaunuaoM (Ac-S-Met-Gly-OH) y pH o6nactu 2,0-7,0 Ha coOHO]
temreparypu. Ilpumenom 'H NMR CHEKTPOCKOMHje OKApaKTePUCAHH Cy MPOU3BOIN OBHX
peakuuja Ha pazanautiM pH BpenHoctuma. JloOujenu pesyiratu cy nopehenu ca oxrosapajyhum
nuteparypuuM nojanuma 3a peaknuje [PtCl(dien)]Cl komriekca ca mentuauMa Koju y 004HOM
HU3Y CaJipKe aMUHOKUCEINHE S-XUCTUIUH U S-MeTHOHHH.
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"H NMR study of reactions of the [AuCl(dien)]Cl, complex with N-acetyl
derivatives of some dipeptides

Biljana B. Glisi¢, Snezana Rajkovi¢, Milos§ 1. Djuran
Department of Chemistry, Faculty of Science, University of Kragujevac, R. Domanovica 12, 34000
Kragujevac, Serbia, bglisic@kg.ac.rs

The monofunctional [MCl(dien)]"" complexes (M = Pd(II), Pt(Il), Au(Ill); dien = diethylen-
etriamine) have proved to be very useful model for the study of the kinetics and mechanism of the
metal-biomolecules interactions.' In the present study, we used the [AuCl(dien)]Cl, complex to
investigate its interactions with N-acetyl-S-histidyl-glycine (Ac-S-His-Gly-OH) and N-acetyl-S-
methionyl-glycine (Ac-S-Met-Gly-OH) in the pH range 2.0-7.0 at ambient temperature. The
characterization of the final products in these reactions at different pH values was done by
applying "H NMR spectroscopy. The obtained data from these investigations were compared with
those previously reported in literature for interactions of the [PtCl(dien)]Cl complex with S-
histidine and S-methionine side chains.’

1. U. Rychlewska, B. Warzajtis, B. . Glisi¢, M. D. Zivkovié, S. Rajkovi¢, M. L. Djuran, Dalton Trans. 39
(2010) 8906.
2. T.G. Appleton, F. J. Pesch, M. Wienken, S. Menzer, B. Lippert, /norg. Chem. 31 (1992) 4410.
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Sinteza i struktura kompleksa bakra(Il) sa piridoksalaminogvanidinom

Mirjana M. Lalovié, Ljiljana S. Vojinovi¢-Jesi¢, Valerija I. Cesljevi¢, Vukadin M. Leovac
Prirodno-matematicki fakultet, Univerzitet u Novom Sadu, Trg D. Obradovica 3
21000 Novi Sad, Srbija

Sifove baze piridoksala, kao jedne od formi vitamina B, zbog dobrih kompleksirajuéih osobina i
bioloske aktivnosti u novije vreme su postale predmet interesovanja ne samo koordinacionih
hemicara, veé i farmakologa. Medu ovim jedinjenjima zna¢ajno mesto zauzima Sifova baza
piridoksala sa aminogvanidinom (PLAG), ¢ija je koordinaciona hemija pocela radovima Leovca i
saradnika. Do sada je sintetisan i strukturno okarakterisan ogranic¢en broj njegovih kompleksa, u
kojima je naden ocekivani tridentatni ONN nacin koordinacije ovog liganda.

U ovom radu opisana je sinteza i stuktura prvog dimernog kompleksa i to Cu(Il) sa PLAG
koordinacione formule [{Cu(PLAG)py},](NO;)4, u kome je po prvi put nadena tetradentatna
koordinacija PLAG. Naime, nadeno je da u koordinaciji, pored atoma kiseonika fenolnog
hidroksila i atoma azota azometinske i gvanido grupe, ucestvuje i atom kiseonika hidroksimetil
grupe piridoksalnog ostatka, kao mostovni ligator, koji gradi vezu sa atomom bakra susedne
podjedinice. U dobijenom kompleksu Cu(Il) se nalazi u blago deformisanom kvadratno-
piramidalnom okruzenju sa mostovnim atomom kiseonika u apikalnom polozaju.

Synthesis and structure of copper(I) complex with pyridoxalaminoguanidine

Mirjana M. Lalovié, Ljiljana S. Vojinovi¢-Jesi¢, Valerija I. Cesljevi¢, Vukadin M. Leovac
Faculty of Sciences, University of Novi Sad, Trg D. Obradovica 3, 21000 Novi Sad, Serbia

Recently, Schiff bases of pyridoxal, as one of the forms of vitamin B, have become the subject of
studies not only for coordination chemistry reasons, but for pharmacological as well, due to their
good complexing properties and significant biological activity. Among them, Schiff base of
pyridoxal and aminoguanidine (PLAG) occupies a special place and the examination of its
coordination chemistry have been initiated by Leovac et al. So far, only a few metal complexes
with PLAG have been synthesized and structurally characterized.

In this work the synthesis and structure of the first dimer Cu(Il) complex with PLAG, of the
coordination formula [{Cu(PLAG)py},](NO;)4, are given. This is the first complex involving the
tetradentate coordination mode of the ligand. Beside the usual ligators, i.e. oxygen atom of
phenolic hydroxyl and nitrogen atoms of azomethine and guanido group, oxygen atom of
hydroxymethyl group of the pyridoxal moiety is involved in coordination as the bridging ligator,
connecting the subunits. In this complex, Cu(ll) is in a deformed square-pyramidal environment
with the bridging oxygen in the apical position.
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Novi rutenijum(Il) kompleksi sa anti-leukemijskom aktivnoséu

Aleksandar R. Savi¢, Ljiljana E. Mihajlovi¢, Marija Dulovi¢*, Ivanka Markovi¢*
Tibor J. Sabo, Sanja R. Grguri¢-Sipka
Hemijski fakultet, Univerzitet u Beogradu, Studentski 12-16, Beograd, Srbija
*Institut za medicinsku i klinicku biohemiju, Medicinski fakultet,
Univerzitet u Beogradu, Pasterova 2, Beograd, Srbija

Poslednjih decenija organorutenijum(Il) kompleksi dobili su na znacaju kao antikancerogeni
agensi.

U ovom radu opisana je sinteza, karakterizacija i bioloSka aktivnost Cetiri nova rutenijum(Il)
kompleksa, opste formule [(5°-p-cymene)RuCIL]PF,, gde su L metil, etil, n-propil i n-butil estri
(S,8)-etilendiamin-N, N'-di-2-(3-cikloheksil)-propanske kiseline. Karakterizacija jedinjenja na
osnovu spektroskopskih podataka ukazuje da je estarski ligand koordinovan preko azotovih atoma,
sa "piano stool" geometrijom.

Vijabilitet humanih leukemicnih ¢elija HL-60, K562 i REH, kao i C6 glioma pacova, 1.929
fibrosarkom misa i B16 melanom misa je dobijen merenjem aktivnosti citosolne kisele fosfataze.
Povecanje antitumorske aktivnosti novih rutenijumskih kompleksa prati povecanje duzine alkil
niza estra (ICsy min.-max. 2.3 - 32.2 uM).

Nacin delovanja novih Ru kompleksa verovatno ukljucuje uvodenje u apoptozu preko unutrasnjeg
mitohondrijalnog puta, ali mehanizmom koji se razlikuje od mehanizma platinskih lekova.

New ruthenium(II) complexes with anti-leukaemic activity

Aleksandar R. Savi¢, Ljiljana E. Mihajlovi¢, Marija Dulovi¢*, Ivanka Markovi¢*
Tibor J. Sabo, Sanja R. Grguri¢-Sipka
Faculty of Chemistry, University of Belgrade, Studentski trg 12-16,Belgrade, Serbia
*[nstitute of Medicinal and Clinical Biochemistry, Faculty of Medicine,
University of Belgrade, Pasterova 2, Belgrade, Serbia

In the last decades organoruthenium(Il)-complexes have reached major interest as anticancer
agents.

In the present study, the preparation, characterization and biological activity of four new
ruthenium(II) complexes, general formula [(17°-p-cymene)RuCIL]PF¢ where L are methyl, ethyl, #-
propyl and n-buthyl esters of (S,S)-ethylenediamine-N,N'-di-2-(3-cyclohexyl)-propanoic acid are
described. Spectroscopic data indicate that the coordination of the ligands occurs via nitrogen
donor atoms of the ester ligands, with " piano stool" geometry.

The viability of human leukaemic cell lines HL-60, K562 and REH, as well as C6 rat glioma,
L929 mouse fibrosarcoma and B16 mouse melanoma cell lines was asessed by measuring
cytosolic acid phosphatase activity. The increase in antitumor activity of novel ruthenium
complexes follows the increase in the alkyl side chain length of esters (ICsy min.-max. 2.3 - 32.2
uM).

The mode of action of novel Ru complexes seems to involve induction of apoptosis via the
intrinsic mitochondrial pathway, but through mechanisms different from that of the platinum
drugs.
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Kinetika i mehanizam supstitucionih reakcija dinuklearnih kompleksa
platine(II) sa bioloski vaznim ligandima

Snezana M. Jovanovi¢, Tanja V. Soldatovi¢, Zivadin D. Bugaréi¢
Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, R. Domanovica 12, Kragujevac, Srbija

Multinuklearni kompleksi platine(Il) predstavljaju novu generaciju antitumorskih lekova.' S
obzirom da su neki tumori otporni na dejstvo cisplatine istrazivanja idu u smeru sinteze novih
antitumorskih kompleksa ¢ije strukturne karakteristike omogucavaju alternativni mehanizam
antitumorskog dejstva, koji se razlikuje od mehanizma dejstva cisplatine i njenih analoga.”
Ispitivane su supstitucione reakcije dinuklearnih kompleksa platine(Il) kao Sto su: [{trans-
Pt(NH;),Cl} x(u-pyrazine)|(ClOy),,  [{trans-Pt(NH;),Cl},(u-4,4’-bipyridyl)](ClO,), - DMF i
[{trans-Pt(NH3),Cl},(u-1,2-bis(4-pyridyl)ethane)](ClO,4), sa bioloski znacajnim nukleofilima
tioureom, glutationom i guanozin-5’-monofosfatom na pH = 2.5 (0.01M NaClO,) i pH = 7.2
(25mM Hepes pufer i 20 mM NaCl) pri temperaturi od 37°C. Spektofotometrijskom pH titracijom
rastvora akva kompleksa odredene su dve pKa vrednosti. Sve reakcije su izu¢avane kao reakcije
pseudo-prvog reda, veliki visak nukleofila, a koris¢ene su stop-flow i UV-VIS
spektrofotometrijske metode. Red reaktivnosti kompleksa je: TS3 > PTTS > PTTSI, a red
reaktivnosti ispitivanih liganada je Tu > GSH > 5’-GMP.

Kinetics and mechanism of the substitution reactions of dinuclear complexes
platinum(II) with biologically important ligands

Snezana M. Jovanovié, Tanja V. Soldatovi¢, Zivadin D. Bugar¢i¢
Faculty of Science, University of Kragujevac, R. Domanovic¢a 12, Kragujevac, Serbia

Multinuclear complexes of platinum(II) represent a novel generation of antitumor drugs.'
Considering the fact that some tumors are resistant to the effects of cisplatin, the investigations are
going to direction of synthesis of new antitumour complexes which their structural characteristics
provide an alternative mechanism of action that is different from cisplatin mechanism of action
and its analogues.”

The substitution reactions of dinuclear complexes platinum(Il) such as: [{trans-Pt(NH;),Cl} »(u-
pyrazine)](ClOs),,  [{trans-Pt(NH;),Cl},(u-4,4’-bipyridyl)](C104), - DMF, i [{trans-
Pt(NH;),Cl}(u-1,2-bis(4-pyridyl)ethane)](ClO4), were investigated with biologically relevant
nucleophiles thiourea, glutathione and guanosine 5’-monophosphate at pH = 2.5 (0.01M NaClO,)
and pH = 7.2 (25mM Hepes buffer i 20 mM NaCl) at 37°C. Spectrophotometric pH titration of
aqua solutions was used to determinate two pKa values. All reactions were followed as pseudo-
first order rate by stopped-flow and UV-VIS spectrophotometric methods. The order of reactivity
complexes is: TS3 > PTTS > PTTS]1, while order of reactivity investigated ligands is Tu > GSH >
5’-GMP.

1. Kasparkova J, Novakova O, Vrana O, Farrell N, Brabec V, Biochemistry, 38(34) (1999) 10997-11005.
2. Kelland LR, Drugs 59 (2000) 1-8.
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Ispitivanje interakcija nekih monofunkcionalnih Au(III)
kompleksa sa S-donorskim ligandima

Ana S. Pekovié*, BiljanaV. Petrovi¢, Zivadin D. Bugaréi¢
Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, R. Domanovica 12, Kragujevac, Srbija
*Drzavni Univerzitet u Novom Pazaru, Vuka Karadzi¢a bb, 36200 Novi Pazar, Srbija

Jedinjenja zlata su koriS¢ena u lecenju pluéne tuberkuloze, a neki tiolato kompleksi zlata su
efikasni u procesu lecenja reumatskog artritisa. S obzirom da su Au(IIl) kompleksi izoelektronski i
izostrukturni sa Pt(I[) kompleksima, ispitivanja ponasanja kompleksa Au(Ill) kao potencijanioh
antitumorskih agenasa su od velikog znacaja za bioloska istrazivanja'~.

U nastavku nasih istrazivanja’® proucavali smo kinetiku i mehanizam reakcija substitucije
[AuCl(dien)]**, [AuCl(bpma)]*" i [AuCl(terpy)]*" kompleksa sa glutationom, metioninom i
cisteinom u 0.1M HCI (pH = 1.0) pomocu stopped-flow UV-VIS spektrofotometrije. Da bi se
zadovoljili uslovi reakcije pseudo-prvog reda koris¢en je veliki viSak liganda. Reakcije su
ispitivane na tri razli¢ite temperature Sto je omogucilo odredivanje konstanti brzina, aktivacionih
parametara AH” i AS”. Terpy kompleks je najreaktivniji, a red reaktivnosti koris¢enih liganada je:
Met > GSH > Cis. Negativne vrednosti za AS” potvrduju asocijativni mehanizam substitucije.

Study of interactions of some monofunctional Au(I1I)
complexes with S-donor ligands

Ana S. Pekovié*, Biljana V. Petrovi¢, Zivadin D. Bugargié
Faculty of Science, University of Kragujevac, R. Domanovicéa 12, Kragujevac, Serbia
*State University of Novi Pazar, Vuka Karadzi¢a bb, Novi Pazar, Serbia

Gold compounds are used in thetreatment  of pulmonary tuberculosis, but some of tholato
complexes of gold gave good results as a drug for reumatiod arthritis. Since Au(IIl) is
isoelectronic and isostructural with Pt(II) metal ion, square planar gold(IIl) complexes could be
suitable candidates for biological testing'~.

To continue our previous studies’ we followed the kinetic of the reactions between [AuCl(dien)]*,
[AuCl(bpma)]*" and [AuCl(terpy)]*" complexes with Methionine, glutathione and cisteine in 0.1M
HCI (pH = 1.0) using stopped-flow UV-VIS spectrophotometry. The excess of ligand
concentration was used to observed pseudo-first order conditions. Kinetic traces for all substitution
reactions at three different temperatures gave us a possibility to calculate the rate constant, AH” i
AS’. Obtained results shown that the terpy complex is more reactive than bpma and dien. The
order of reactivity of used ligans is: Met > GSH > Cis. Negative values for AS” confirm
associative mechanism of substitution.

References:

1. L Ott, Coord. Chem. Rev., 2009, 253, 1670-1681

2. S. L. Bestand P. J. Sadler, Gold Bull., 1996, 29, 87-93.

3. M. Milovanovic, A. Djekovi¢, V. Volarevi¢, B. Petrovic, N. Arsenijevic and Z.D. Bugarcié, J. Inorg.
Biochem., 2010, 104, 944-949.
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Kinetika i mehanizam supstitucionih reakcija monofunkcionalnih
Pt(IT) kompleksa, [(TL®")PtCI|CIO,i [PtCl(tpdm)]*

Mirjana D. Purovi¢, Jovana V. Bogojeski, Biljana V. Petrovi¢, Zivadin D. Bugargi¢
Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, R. Domanovicéa 12,Kragujevac, Srbija

Platina(II), koja pripada grupi metala sa d* elektronskom konfiguracijom, tipi¢ni je predstavnik
kvadratno-planarnih kompleksa. Supstitucione reakcije kompleksa platine(Il) odvijaju se po A ili
Ia mehanizmu, ¢iji tok zavisi od osobina reagujucih supstanci kao i od uslova pod kojima se
proces odigrava (rastvarag, jonaska sila, pH, temperatura i pritisak).'

Kao nastavak novijih istraZivanja,” ispitivanja smo vrili na monofunkcionalnim kompleksima
platine(Il), i to [(TL™")PtCI]CIO, i [PtCl(tpdm)]’, gde je TL™'=2,6-bis[(1,3-di-terc-butilimid-
azolin-2-imino)metil]piridin i tpdm=terpiridindimetan, sa nukleofilima: tiourea, Nal, KBr, NaNO,,
piridin i dimetilsulfoksid (DMSO). Sve reakcije su izucavane u 0,1 M NaClQOy, u prisustvu 10 mM
NaCl, na tri temperature (288, 298 i 308 K). Reakcije su pracene UV-VIS spektrofotometrijski,
zadovoljavajuci uslove reakcije pseudo-prvog reda. Dobijeni red reaktivnosti nukleofila: tiourea >
I'> Br' > NO, > DMSO > py, je u saglasnosti sa sternim i elektronskim efektima. Takode, ovim
ispitivanjem je potvrdena ocekivana veéa reaktivnost kompleksa [PtCl(tpdm)]".

Kinetics and the mechanism of the substitution reactions of monofunctional
Pt(IT) complexes, [(TL™")PtCI|C10O, and [PtCl(tpdm)]*

Mirjana D. Purovi¢, Jovana V. Bogojeski, Biljana V. Petrovi¢, Zivadin D. Bugar¢ié
Faculty of Science, University of Kragujevac, R. Domanovicéa 12, Kragujevac, Serbia

Platinum(II), as metal with a d® electronic configuration, is a typical representative of the square-
planar complexes. The substitution reactions of the platinum(II) complexes proceed via A or la
mechanism. Mentioned reactions depend on the nature of reacting substances and of the conditions
under which the process proceed (solvent, ionic strength, pH, temperature, pressure, trans-
effect...).!

As a continuation of recent research,” we investigated monofunctional complexes of platinum(II):
[(TL®")PtCI]CIO, and [PtCl(tpdm)]", where TL™"=2,6-bis[(1,3-di-tert-butilimidazolin-2-imi-
no)methyl]pyridine and tpdm=terpyridinedimethane, with nucleophiles: thiourea, Nal, KBr,
NaNO,, pyridine and dimethylsulfoxide (DMSO). All reactions were studied in aqueous 0.1 M
NaClQ,, in the presence of 10 mM NaCl, at three different temperatures (288, 298 and 308 K).
The reactions were followed by using Uv-Vis spectrophotometry under the pseudo-first-order
conditions. The order of reactivity of the nucleophiles: thiourea > I"> Br'> NO,” > DMSO > py, is
consistent with stern and electronic effects. Also, in this research, the expected higher reactivity of
[PTCl(tpdm)]” complex was confirmed.

1. M. L. Tobe and J. Burgess, Inorganic Reaction Mechanism, Longman, England, 1999, p. 70; p. 364.
2. I.Bogojeski, R. Jeli¢, D. Petrovié, E. Herdtweck, P. G. Jones, M. Tamm, Z. D. Bugaréi¢, 2011, submitted
in Dalton Trans.

55




XLIX savetovanje Srpskog hemijskog drustva
NHO08-O

Apsorpcioni spektri i kinetika gradenja J-agregata kolidnih ¢estica srebra sa
tiocijano bojom u vodenoj sredini

Bojana B. Laban, Vesna Vodnik*, Ana Vuja¢i¢*, Anja B. Joki¢
Sofija P. Sovilj**, Vesna M. Vasic¢*
Prirodno — matematicki fakultet u Pristini, Kosovska Mitrovica, Srbija
*[nstitut nuklearnih nauka Vinca, P.P. 522, Beograd, Srbija
**Hemijski fakultet, Univerzitet u Beogradu, P.P. 118, 11158 Beograd, Srbija

U ovom radu izu€avani su apsorpcioni spektri i kinetika gradenja J-agregata tiocijano boje (TC,
5,5’—disulfopropil 3,3—dihlorotiocianin natrijumova so) u prisustvu koloidnih Cestica srebra.
Sintetizovane Ag koloidne Cestice okarakterisane su UV-Vis spektrofotometrijskim i
fluorescentnim merenjima. Gradenje J-agregata TC-boje na povrSini nanocestica praceno je
apsorpcionom i fluorescentnom spektroskopijom. Za izucavanje mehanizma J-agregata vrSena su
kineticka merenja metodom zaustavng toka. Formiranje J-agregata opisano je sigmoidalnom
krivom. Kinetika i mehanizam J-agregata racionalizovani su u smislu autokatalize i odredeni su
odgovarajuci parametri.

Absorption spectra and kinetics of J-agregation of TC-coated Ag colloidal
nanoparticles in aqueous solutions

Bojana B. Laban, Vesna Vodnik*, Ana Vujaci¢*, Anja B. Joki¢
Sofija P. Sovilj**, Vesna M. Vasic¢*
Department of chemistry, Science University of Pristina, Kosovska Mitrovica, Serbia
*Vinca Institute of Nuclear Sciences, P.O. Box 522, Belgrade, Serbia
**Faculty of Chemistry, University of Belgrade, P.O. Box 118, 11158 Belgrade, Serbia

The optical absorption spectra and kinetics of J-aggregation of thiacyanine dye (TC, 5,5—
disulfopropyl 3,3’—dichlorothiacyanine sodium salt) was studied in the presence of silver colloid.
The synthesized Ag colloidal dispersions were characterized by UV-Vis spectrophotometry and
fluorescence measurements. Formation of TC dye J-aggregates on the surface of nanoparticles was
monitored by absorbance and fluorescence spectra. Kinetic measurements were carried out using a
stopped-flow method to study the mechanism of J-aggregation. The formation of J-aggregates is
described by a sigmoidal time course. The kinetics and mechanism of J-aggregation are
rationalized in terms of autocatalysis and the relevant parameters were determined by fitting
procedures.
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HauynHu Be3uBama HOBOT AnMHYKJeapHOT koMiiekca Co(IlIl) ca konaeH3anMOHNM
NMPOU3BOIOM 2-alleTWINMPUINHA U JUXUAPa3uaa MajoHcKe kuceauHe 3a JJHK

Mupocnasa Byjunh, Boxxunap Yobessuh*, lyman Cnanuh*, Rabia Eshkourfu*
Karapuna Anhenkosuh*
UXTM, LJenmap 3a xemujy, Fbecowesa 12, beoepao, Cpbuja
*Xemujcku ¢paxynmem, Yuusepsumem y beoepady, Cmyodenmcku mpe 16, beoepao, Cpouja

Hekn on xomruiekca MeTasa ce KOPHCTE y KIMHUYKO] IPaKcH Kao aHTHTYMOPHH areHcd. Mera
BehnHn oBux areHaca cy monekynmu JIHK. Kommiekcn nonmaeHTaHTHHX IUXUAPA3OHCKUX
JUraHajza ca CyCeAHHMM KOOPAMHAIIMOHMM AaKTHBHUM MECTHMa, YIJIaBHOM KOHJAEH3aIl[MOHU
JlepyBaTH 2-alleTHITNHPHINHA U TUXUIPa3naa MaJIOHCKE KHCelnHe, Y (OKyCy cy mHTepeca Haiile
ucrpaxupauke rpyne. Co(Ill) je omabpan 300r BHCOKOT IMO3UTHBHOT HAENEKTPUCAma M PEIOKC
cojcrBa. Junyxieapan xomrurekc Co(Ill) ca KoHIEH3aIMOHMM IPON3BOJOM 2-alleTHIIITUPUINHA
¥ auxugpasuaa manoncke kucemune, N',N'’-6uc[(1E)-1-(2-mupuamn)eruiuaeH [IponaH X -
pasui, CHHTETHCAH jeé M OKapakTephcaH eleMeHTanHoM, crekTpockornckoM (NMR u IC) u
PEHATeHCKOM CTPYKTYPHOM aHaiu30M. VIHTepakiije KOMIUIEKCa ca BHCOKO HOJIMMEPH30BaHOM
JHK tumyca tenera, npahene cy y UV-Vis criekTpy nomepameM Ka HI)KUM TaIlaCHUM JIy>KHHaMa
M XHIepXpOMH3MOM. YHYTpalllha KOHCTaHTa BesuBama (K, = 4.2x10° M™) 3ajemno ca
CTPYKTYPHOM aHaJIM30M KOMIUIEKCa yKa3yje Ha Be3uBame y Manoj Opa3an. JleTekToBaHO je |
kuaamwe cynepyBujere umpkynapue JHK mnmasmmpa pUCIS komiiekcoM, 3a Iuta HHje OWiio
notpebHo UV 3paueme.

DNA binding properties of the novel dinuclear Co(I1I) complex with the
condensation product of 2-acetylpyridine and malonic acid dihydrazide

Miroslava Vujéi¢, Bozidar Cobelji¢*, Dusan Sladié*, Rabia Eshkourfu*, Katarina Andelkovi¢*
Institute of Chemistry, Technology and Metallurgy, Department of Chemistry
Njegoseva 12, Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia

Some metal complexes have entered the clinical praxis as antitumor agents. Most of these agents
target DNA molecules. The complexes of polydentate dihidrazone ligands with adjacent
coordination pockets, predominantly condensation derivatives of 2-acetylpyridine and malonic
acid dihydrazide are in focus of interest of our research group. Co(IIl) was selected for its high
positive charge and redox properties. A dinuclear Co(IIl) complex with the condensation product
of 2-acetylpyridine and malonic acid dihydrazide, N’,N"*-bis[(1E)-1-(2-pyridyl)ethylidene]propan-
edihydrazide was synthesized and characterized by elemental analysis, spectroscopy (NMR and
infrared), and X-ray crystal analysis. The interaction of the complex with highly polymerized calf
thymus DNA was monitored by blue shift and hyperchromism in the UV-Vis spectra. The
observed intrinsic binding constant (K, = 4.2x10° M) together with structural analysis of the
complex indicate the minor groove binding. The cleavage of supercoiled circular DNA from
plasmid pUC18 by the complex was detected, for which no UV irradiation was necessary.
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NH10-P
CunTte3a n kapakrepusanuja Hukaa(ll) kommiekca ca
1,3-nenranauamuu-N,N,N’,N’-TeTpaaneraro JUraHjaomM

WBana M. CranojeBuh, Henan C. [lpamkosuh, Ypuryna Puxnescka™*
Hymanka JI. Paganosuh**, Munom U. Bypan
Hremumym 3a xemujy, Ipupoono-wamemamuuxu gpaxyimem, Ynueepsumem y Kpazyjesyy
P. Jomanosuha 12, 34000 Kpaeyjesay, Cpouja
*Xemujcku chaxynmem, Ynueepzumem Aoam Muyxujesuu, I pyneanocka 6
60-780 Iosnar, [lomcka
**Uucmumym 3a xemujy, mexnono2ujy u memauypeujy, Yuusepsumem y beoepady
Fhecowesa 12, 11001 beoepao, Cpouja

VY peakiuju usmely Ba,(1,3-pndta)3H,0 u NiSO4-6H,O y 1 : 1 MOJICKOM OJTHOCY CHHTETHCAH j€
HoBu komrutekc Hukma(ll), [Mg(H,O)e][Ni(1,3-pndta)]-4H,O (1,3-pndta = 1,3-nenTananamus-
N,N,N’,N’-terpaanerar). 3a KapakTepu3alnjy oBOI KOMIIJIEKca ynoTpeOsbeHa je HH(pa-IpBeHa U
€JIEKTPOHCKA alcopIIMoHa crekTpockonuja. CTpyKTypa KOMIUIeKca je ojpeljeHa Ha OCHOBY
pPEHATEHCKe CTPYKTYpHe aHaim3e. J(0OMBEHM CIIEKTPOCKOIICKH W PEHATCHOCTPYKTYPHH IIOJALU
OBOT' KOMIUIeKca cy mopeherm ca oxroBapajyhum momammma 3a panuje omucane Hukam(Il)
KoMmIutekce koju caapke 1,3-pdta (1,3-pdta = 1,3-mponmanmmamun-N,N,N’,N’-TeTpaanerar) u
1,3-pddadp (1,3-pddadp = 1,3-nponasmuamun-N, N -auaneratr-N, N - Ii-3-IpOIHOHAT) JTHraHze.

Synthesis and characterization of the nickel(II) complex with
1,3-pentanediamine-/V,N,N’,N’-tetraacetate ligand

Ivana M. Stanojevi¢, Nenad S. Draskovi¢, Urszula Rychlewska*
Dusanka D. Radanovi¢**, Milo$ 1. Djuran
Department of Chemistry, Faculty of Science, University of Kragujevac, R. Domanoviéa 12
P. O. Box 60, Kragujevac, Serbia
*Faculty of Chemistry, Adam Mickiewicz University, Grunwaldzka 6, 60-780 Poznan, Poland
**[nstitute of Chemistry, Technology and Metaiiurgy, University of Belgrade,
Njegoseva 12, 11001 Belgrade, Serbia

In the reaction between Bay(1,3-pndta)3H,O and NiSO,6H,O in 1:1 molar ratio, new Ni(II)
complex, [Mg(H,0)][Ni(1,3-pndta)]-4H,O (1,3-pndta = 1,3-pentanediamine-N,N,N’,N -tetra-
acetate), was synthesized and characterized by applying infrared and electronic absorption
spectroscopy. The structure of the complex was determined by X-ray analysis. The spectroscopic
and X-ray data of this complex were compared with those for the corresponding Ni(Il) complexes
with 1,3-pdta (1,3-pdta = 1,3-pentanediamine-N,N,N’,N -tetraacetate) and 1,3-pddadp (1,3-pddadp
= 1,3-propandiamine-N, N -diacetate--N, N -di-3-propionate) ligands."

1. U. Rychlewska, D. D. Radanovi¢, V. S. Jevtovié, D. J. Radanovié, Polyhedron, 19 (2000)1.

2. Z. D. Matovi¢, S. Ianelli, G. Pelosi, S. K. Jani¢ijevié¢, V. M. Ristanovi¢, G. Ponticelli, D. J. Radanovi¢,
Polyhedron, 21 (2002) 2667.
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NH11-P
Prvi tetranuklearni kompleks Co(II) sa N,N,N ,N " -tetrakis(2-piridilmetil)-
1,4,8,11-tetraazaciklotetradekanom (tpmc-om) i polikarboksilatnim koligandom

Mirjana D. Antonijevi¢ Nikoli¢, Gordana N. Vuc¢kovi¢*
Visoka tehnoloska skola strukovnih studija, 1500 Sabac, Srbija
*Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 16, P. Pr. 118, 11158 Beograd, Srbija

U ranije opisanim dinuklearnim kompleksima Co(II) sa oktaazamakrocikliénim ligandom
N,N' N",N'""-tetrakis(2-piridilmetil)-1,4,8,1 1 -tetraazaciklotetradekanom (tpmc-om) i alifati¢énim ili
aromati¢nim amino-/mono-, odnosno dikarboksilatnim koligandima predloZzen je mostovni,
helatni, ili kombinovani nacin koordinacije karboksilatata. U ovom radu opisan je prvi
tetranuklearni Co(Il)tpmc kompleks sa tetraanjonom 1,2,4,5-benzen-tetrakarboksilne (piromelitne)
kiseline (pmkH,). Rezultati elementalne analize, molarne elektri¢ne provodljivosti, UV-VIS i
FTIR spektroskopije, kao i magnetnog momenta na sobnoj temperaturi u skladu su sa formulom
[Cos(pma)(tpmce),](ClO4),"6H,0 i visoko-spinskim stanjem Co(II). Pretpostavljeno je da su tpmc
ligandi u konformaciji /lade, a po 2 Co(Ill) jona premoséena sa 2 -N-(CH,);-N- fragmenta
ciklamovog prstena unutar svake [Co,(tpmc)]*'subjedinice, dodatno povezane ko-ligandom
kombinovano preko -OCO'". Preliminarni in vitro test na citotoksi¢nu aktivnost ovog kompleksa

prema ¢elijama kancera grudi (MCF-7) bio je pozitivan.

First tetranuclear Co(II) complex with N,N7N”N “~ tetrakis(2-pyridylmethyl)-
1,4,8,11-tetraazacyclotetradecane (tpmc)and polycarboxylate co-ligand

Mirjana D. Antonijevi¢-Nikoli¢, Gordana N. Vuckovic¢*
Higher Technological School of Professional Studies 15000 Sabac, Serbia
*Faculty of Chemistry, University of Belgrade, P.O. Box 118, 11158 Belgrade, Serbia

In previously reported binuclear Co(II) complexes with octaazamacrocyclic ligand N,N',N",N""-
tetrakis(2-pyridylmethyl)-1,4,8,11-tetraazacyclotetradecane and aliphatic or aromatic amino-
/mono-, or dicarboxylate coligands the bridged, chelate or combined coordination of carboxylate is
proposed. In this work the first tetranuclear Co(Il)tpmc complex with tetraanion of 1,2,4,5-benzen-
tetracarboxylic (pyromelitic) acid (pmkH,) is described. Results of elemental analysis, molar
electrical conductivity, UV-Vis and FTIR spectroscopy, as well as magnetic moment at room
temperature are in accordance with the formula [Co,(pma)(tpmc),](ClO4),6H,O and high-spin
Co(Il) state. It is assumed that tpmc ligands are in boat conformation, while 2 Co(Il) ions are
bridged with 2 -N-(CH,);-N- portions of cyclam ring within each [Co,(tpmc)]* sub-units,
connecting additionally with co-ligand through each -OCO’ in a combined manner. Preliminary in
vitro test against cytotoxycal activity of this complex toward breast cancer cells (MCF-7) was

positive.
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NH12-P
Kompleks Co(II) sa amonijum N,N-diacetato-N-ditiokarbamatom

Zorica Leka
Metalursko-tehnoloski fakultet, Univerzitet Crne Gore, Podgorica, Crna Gora

zorica(@ac.me

Ditiokarbamato ligandi (dtc) grade stabilne komplekse sa velikim brojem prelaznih metala. Ovi
ligandi imaju sposobnost da stabilizuju komplekse u neobi¢nim oksidacionim stanjima centralnog
metalnog jona stvarajué¢i na taj nacin mogucnost sinteze ditiokarbamato kompleksa Cu(IIl),
Fe(IV), Ni(IV) i Mn(IV). Osim sa teorijskog ovi ligandi su znacajni sa prakticnog aspekta jer
imaju $iroku primjenu u poljoprivredi (kao fungicidi) i industriji (kao akceleratori u vulkanizaciji i
dodaci mazivima). Kobalt je esencijalni metal za Zive organizme. (NHy);idadtc je ditiokarbamato-
ligand sa vise potencijalnih donorskih atoma (dva atoma sumpora, ¢etiri atoma kiseonika i jednim
atomom azota). Reakcijom CoCl, sa (NHy)sidadtc, dobijen je novi kompleks koji je okarakterisan
mikroanalizom, IR i UV/VIS spektrima, molarnom provodljivosti i magnetnim mjerenjem. Na
osnovu dobijenih rezultata pretpostavljena je dinuklearna stuktura kompleksa, amonijum penta
(N,N-diacetato-N-ditiokarbamato)dikobaltat(II),(NH4)[ Co,(H,idadtc)s]. Uprkos €injenici da su tri
dtc-liganda bila dodata Co(II) jonu, dobijen je dinuklearni kompleks Co(II) sa dvije dtc-grupe na
svakom Co(Il) jonu i jednom dtc-grupom koja povezuje dva Co(Il) jona. Hridadtc ligand se
koordinovao preko atoma sumpora za Co(Il) a nespareni elektroni svakog atoma Co koriSteni za
Co — Co vezu sli¢no kompleksu K¢ [Coo(CN);o] .

Complex of Co(II) with ammonium N,N-diacetato-N-dithiocarbamate

Zorica Leka
Faculty of Metallurgy and Technology, University of Montenegro, Podgorica, Montenegro
zorica@ac.me

Dithiocarbamate ligands (dtc) form stable complexes with many transition metals. These ligands
have the ability to stabilize complexes in unusual oxidation states of the central metal ion thus
creating the possibility of synthesis of dithiocarbamate complexes of Cu(Ill), Fe(IV), Ni(IV) and
Mn(IV). Dithiocarbamate ligands are significant not only from theoretical but also from practical
point of view because they have wide application in agriculture (as fungicides) and industry (as
vulcanization accelerators and additives to lubricants). Cobalt is an essential metal for living
organisms. (NH,)sidadte is dithiocarbamate ligand with several potential donor atoms (two sulfur
atoms, four oxygen atoms and one nitrogen atom). New dithiocarbamate complex was prepared by
reaction of CoCl, with (NHy)sidadtc. This complex was characterized by microanalysis, IR and
UV/ VIS spectra, molar conductivity and magnetic measurements. Based on these results, a
binuclear structure of the complex, ammonium penta(N,N-diacetato-N-dithiocarbamate)dico-
baltate(Il), (NH4)[Co,(H,idadtc)s], was assumed. Despite the fact that the three dtc-ligand was
added to Co (II) ion, the binuclear complex of Co (II) with two dtc groups at each Co (II) ion was
obtained. These two Co(Il) ions are bridged by one dtc-ligand. In the complex, dtc-ligand
coordinated via sulfur atoms with Co (II) and unpaired electrons of each atom Co used for the Co -
Co link, analogous compound K [Co, (CN) 10]".

1. E. Wiberg, N. Wiberg, A. F. Holleman Inorganic Chemistry by Academic Press (2001) p. 1484
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Dekolorizacija tekstilne boje Reactive Blue 19 procesom UV/H,0,

Miljana D. Radovié, Jelena Z. Mitrovi¢, Ivana S. Kosti¢, Danijela V. Boji¢
Branislava D. Koci¢*, Aleksandar Lj. Boji¢
Prirodno-matematicki fakultet, Univerzitet u Nisu, Visegradska 33, Nis, Srbija
*[nstitut za zastitu zdravlja, Centar za mikrobiologiju, Nis, Srbija

Predmet ovog rada je ispitivanje uticaja pH, inicijalne koncentracije boje i koncentracije peroksida
na razgradnju tekstilne boje Reactive Blue 19 (RB19) UV zraCenjem u prisustvu vodonik-
peroksida, u vodenoj sredini. Tretman je vrSen u UV reaktoru sa zivinim lampama niskog pritiska
¢iji je maksimum energije zraCenja na talasnoj duzini 254 nm. Rezultati pokazuju da sa
povecanjem inicijalnog pH, raste efikasnost procesa dekolorizacije boje RB19. Sa porastom
inicijalne koncentracije boje od 10 do 100 mg dm™ smanjuje se brzina njenog razlaganja u
prisustvu H,O,. Uticaj inicijalne koncentracije peroksida na dekolorizaciju tekstilne boje RB19
UV/H,0, procesom proucavan je u opsegu od 10 do 100 mmol dm~ H,0,. Pokazalo se da sa
povecanjem koncentracije peroksida najpre raste efikasnost procesa, do koncentracije od oko 30
mM, dok iznad ove koncentracije brzina procesa opada.

Decolorization of the textile dye Reactive Blue 19 by the UV/H,O, process

Miljana D. Radovi¢, Jelena Z. Mitrovi¢, Ivana S. Kosti¢, Danijela V. Boji¢
Branislava D. Koci¢*, Aleksandar Lj. Boji¢
Faculty of Science and Mathematics, University of Nis, Visegradska 33, Nis, Serbia
*Institute of Public Health, Centre for Microbiology, 18000 Nis, Serbia

This work deals with effects of pH, concentration of dye and concentration of hydrogen peroxide
on photodegradation of textile dye Reactive Blue 19 (RB19) by ultraviolet radiation in presence of
hydrogen peroxide, in water environment. The UV treatment was done in the UV reactor with low-
pressure mercury lamps, with maximum energy output at the wavelength 254 nm. The results
show that by increasing of initial pH, the efficiency of decolorization of dye increases.
Photodegradation efficiency decreases with the increase of dye concentration from 10 to 100 mg
dm™. The influence of initial concentration of H,O, on degradation of textile dye RB19 by
UV/H,0, system has been studied at initial concentrations of H,O, from 10 to 100 mmol dm>. It
is shown that the increase of concentration of H,O, brings to an increase of degradation process
efficacy until the concentration of peroxide reaches approximately 30 mM, while above this
concentration process rate decreases.
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HZS02-0
Degradacija mezotriona primenom unapredenih oksidacionih postupaka (AOP)

Milica S. Jovié, Biljana Doj¢inovi¢*, Jelena Nesi¢, Bratislav Obradovic**, Goran Rogli¢
Hemijski fakultet, Studentski trg 12-16, 11000 Beograd, Srbija
*IHTM, Centar za hemiju, Studentski trg 12-16, 11000 Beograd, Srbija
**Fizicki fakultet, Cara Dusana 13, 11000 Beograd, Srbija

Danas je zagadenje povrSinskih i podzemnih voda pesticidima jedan od vodec¢ih problema u
velikom broju zemalja, zbog perzistentnosti pesticida i potencijalnih negativnih efekata na zdravlje
ljudi. Otpadne vode mogu sadrzati visoke koncentracije pesticida (mg/l), dok povrSinske i
podzemne vode sadrZe tragove pesticida (pg/l).

Mezotrion, predstavlja nov herbicid koji spada u kategoriju triketona. On je selektivan herbicid
koji se koristi protiv jednogodiS$njih trava i Sirokolisnih korova u ykukuruzu.Primenjuje se u
periodu razvoja biljke od pojave prvih izdanaka pa do V8 stepena razvoja (kada biljka sadrzi osam
listova). Deluje inhibicijom 4-hidroksifenilpiruvat dioksigenaze (HPPD) kod biljaka.

U radu su prikazani rezultati degradacije mezotriona primenom unapredenih oksidacionih
postupaka: DBD (dielektri¢no barijerno praznjenje) -O;, O;-DBD, ozonizacija, Fenton, foto-
Fenton. Stepen degradacije mezotriona je pracen preko HPK vrednosti, i primenom HPLC tehnike.

NO>
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Degradation of mesotrione using advanced oxidation processes (AOP)

]
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Milica S. Jovi¢, Biljana Dojcinovic*, Jelena Nesi¢, Bratislav Obradovi¢**, Goran Rogli¢
Faculty of Chemistry, Studentski trg 12-16, 11000 Belgrade, Serbia
*IHTM, Department of Chemistry, Studentski trg 12-16, 11000 Belgrade, Serbia
**Faculty of Physics, Cara Dusana 13, 11000 Belgrade, Serbia

Today, the pollution of surface and groundwater with pesticides is one of the major problems in
many countries, due to persistence of pesticides and the potencial adverse effects on human health.
Waste water can contain high concentrations of pesticides (mg/l). Surface and groundwater contain
traces of pesticides (ug/l).

Mesotrione, is a new herbicide that belongs to the category of triketons. It is a selective herbicide
used against annual grasses and broadleaf weeds in corn. It is used during plant development from
the first shoot to the V8 stage of development (when the plant contains eight leaves). It works by
inhibition of 4-hidroxyfenilpiruvate dioxigenaze in plants (HPPD).

In this paper the results of mesotrione degradation will be presented. Degradation was carried out
using advanced oxidation processes (AOP): DBD (Dielectric Barrier Discharge)-O;, O;-DBD,
ozonization, Fenton, photo-Fenton. The degradation of mesotrione was monitored using COD
values, and using HPLC technique.
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Uticaj metoprolola i njegovih fotokatalitickih degradacionih intermedijera
u prisustvu TiO; na rast odabranih ¢elijskih linija

Dragana D. Cetojevi¢-Simin, Sanja J. Kler*, Biljana F. Abramovi¢*™
Institut za onkologiju Vojvodine, Institutski put 4, 21204 Sremska Kamenica, Srbija
* Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine
Trg D. Obradoviéa 3, 21000 Novi Sad, Srbija, bilijana.abramovic@dh.uns.ac.rs

Ispitana je in vitro aktivnost metoprolola, kao i smeSe metoprolola i njegovih intermedijera
nastalih tokom fotokataliticke razgradnje (u prisustvu TiO, katalizatora Wackherr ili Degusa P25 i
UV zracenja u prisustvu O,) na rast tri histoloski razlicite ¢elijske linije: hepatom pacova (H-4-11-
E), humani adenokarcinom debelog creva (HT-29) i humana fetalna pluéa (MRC-5), u opsegu
masenih koncentracija od 13,4-214 pg/cm® upotrebom sulforodamin B (SRB) kolorimetrijske
analize. Neozrac¢en metoprolol i aspirin su kori$¢eni kao negativna kontrola, dok su citotoksi¢ni
lekovi i HgCl, koris¢eni kao pozitivna kontrola. Uticaj ispitivanih uzoraka zavisio je od vrste
primenjenog katalizatora, koncentracije metoprolola, odnosno intermedijera i vrste ¢elijske linije.
U svakoj celijskoj liniji toksi¢nost analiziranih uzoraka dobijena nakon razliitog vremena
ozracivanja je vecéa u slucaju primene TiO, Degussa P25 kao katalizatora nego Wackherr-a, tj. isti
nivo toksicnosti je dobijen pri nizoj koncentraciji intermedijera primenom katalizatora Degussa
P25. Kao najosetljivija se pokazala ¢elijska linija hepatoma pacova, a najmanje osetljiva ¢elijska
linija humanog adenokarcinoma debelog creva.

Effect of metoprolol and products of its photocatalytic degradation
in the presence of TiO, on the growth of selected cell lines

Dragana D. Cetojevi¢-Simin, Sanja J. Kler*, Biljana F. Abramovi¢*™
Oncology Institute of Vojvodina, Institutski put 4, 21204 Sremska Kamenica, Serbia
*Faculty of Sciences, Department of Chemistry, Biochemistry and Environmental Protection
Trg D. Obradoviéa 3, 21000 Novi Sad, Serbia, biljana.abramovic@dh.uns.ac.rs

The growth activity of metoprolol, as well as mixture of metoprolol and its photocatalytic
degradation intermediates (obtained by applying TiO, catalyst Wackherr and Degussa P25, and
UV irradiation in the presence of O,) was evaluated in vitro in a panel of three histologically
different cell lines: rat hepatoma (H-4-11-E), human colon adenocarcinoma (HT-29) and human
fetal lung (MRC-5), in the mass concentration range of 13.4-214 pg/cm’ using colorimetric
Sulforhodamine B (SRB) assay. Nonirradiated metoprolol and aspirin were used as negative
controls, while cytotoxic drugs and HgCl, were used as positive controls. Effects of examined
samples were dependent on the type of used catalyst, concentration of metoprolol and
intermediates, and the type of cell line. With all cell lines, the toxicity of samples obtained after
different irradiation times was higher when using Degussa P25 than Wackherr catalyst, i.e. the
same level of toxicity was observed at lower concentrations using Degussa P25. The most
sensitive cell line was rat hepatoma and the least sensitive was human colon adenocarcinoma cell
line.

Acknowledgement: Authors acknowledge financial support of the Ministry of Science and Technological
Development of the Republic of Serbia (Project No. 172042).
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Teski metali u zemljiStu parkova u Sapcu

Mirjana D. Antonijevié¢ Nikoli¢, Jelena Puri¢i¢ Milankovi¢, Slavica Ili¢, Porde V. Nikoli¢ *
Visoka tehnoloska $kola strukovnih studija, Sabac, Srbija
*Zorka-Obojena metalurgija AD, Sabac, Srbija

Aktuelna oblast istrazivanja koja se odnosi na zemljiSta u gradovima je monitoring opterec¢enosti
teskim metalima. U prethodnom periodu pracen je kvalitet urbanog zemljista u ve¢im gradovima
Srbije gde su analizirani parkovi, decja igraliSta i ostale zelene povrSine. Cilj ovog rada bio je
odredivanje sadrzaja odabranih teskih metala (Pb, Cd i Cu) u zemljistu parkova u Sapcu,
uporedivanje rezultata sa podacima za urbano zemljiste u Beogradu i Novom Sadu kao i sa nekim
gradovima u svetu i uticaj saobracaja na zagadenost zemljista na ispitivanim lokacijama. Zemljiste
je uzorkovano tokom avgusta i septembra 2010. godine. Analizirano je 32 uzorka sa tri lokacije.
Uzorci su pripremljeni digestijom zemljista u smesi HCI:HNO; (3:1,v/v). Pseudo-totalna koncen-
tracija teSkih metala odredena je atomskom apsorpcionom spektroskopijom. Uporedivanjem
dobijenih rezultata sa maksimalno dozvoljenim koncentracijama u zemljistu (MDK) definisanim u
Pravilniku Republike Srbije zaklju¢eno je da se koncentracija Cd i Cu nalazi ispod vrednosti MDK
u uzorcima sa sve tri lokacije. Koncentracija Pb u uzorcima jednog parka je ispod MDK vrednosti,
Sto se moze pripisati znatno manjoj frekventnosti saobracaja u tom delu grada u odnosu na druge
ispitivane lokacije, dok je u preostala dva parka u pojedinim uzorcima njegov sadrzaj povecan, Sto
se moze pripisati blizini tacaka uzorkovanja prometnim ulicama u gradu.

Heavy metals in soil from parks in Sabac

Mirjana D. Antonijevié¢ Nikolié, Jelena Puri¢i¢ Milankovi¢, Slavica Ili¢, Porde V. Nikoli¢ *
Higher Technological School of Professional Studies, Sabac, Serbia,
*Non ferrous metallurgy, Sabac, Serbia

Actual field of research referring to the soil in urban areas is monitoring of heavy metal contents.
In the previous period the quality of the soil in urban areas was monitored in bigger Serbian cities,
where the parks, children playgrounds and other green areas were analyzed. The aim of this paper
was to determine the concentration of selected heavy metals (Pb, Cd and Cu) in the soil of parks in
Sabac, comparison of the results with those obtained for the urban soils in Belgrade and Novi Sad,
as well as for some cities in the world and the traffic influence to the pollution of soil on tested
locations. The soil was sampled during August and September in 2010. 32 samples from three
locations were analyzed. They were prepared by the soil digestion in the mixture HCI:HNO;
(3:1, v/v). Pseudo total heavy metal contents was determined by atomic absorption spectroscopy.
By comparing the obtained results with maximum allowed quantity in soil (MAQ) defined in Book
of regulations of Republic of Serbia it was concluded that concentration of Cd and Cu is below the
MAQ values in the samples from all three locations. Concentration of Pb in the samples from one
park is below MAQ values, which could be due to the less frequent traffic in that part of the town
compared with the other two tested locations, whereas in the same samples from other two parks
its concentration is higher, which may be ascribed to the closeness of tested points to the busy
town streets.
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Artemia salina test akutne toksicnosti — odredivanje toksikoloskog efekta tekstilne
boje Reactive black 5 posle obezbojavanja primenom koaksijalnog DBD reaktora

Marijana D. Markovi¢, Dragan D. Manojlovi¢, Goran Rogli¢
Bratislav Obradovi¢**, Milorad Kuraica**, Biljana Doj¢inovi¢*
Hemijski fakultet, Studentski trg 12-16, 11000 Beograd, Srbija
*IHTM, Centar za hemiju, Studentski trg 12-16, 11000 Beograd, Srbija
**Fizicki fakultet, Cara Dusana 13, 11000 Beograd, Srbija

Tekstilna industrija danas predstavlja veliki problem za odrzivo upravljanje vodnim resursima.
Otpadne vode tekstilne industrije sadrze visok sadrzaj boje. Izmedu 10 i 20% upotrebljene boje
ostaje u efluentu. Obojenost vode umanjuje prodiranje sunéeve svetlosti, utie na intenzitet
primarne produkcije u vodenoj sredini, kao i biolosku aktivnost vodenih organizama. Boje mogu
biti uzrok akutne i hroni¢ne toksi¢nosti u zivotnoj sredini. Efluent osim boje odlikuju visok
salinitet i provodljivost, a to su kriti¢ni parametri za slatkovodne organizme. Zato je u ovom radu
primenjen Artemia salina test za ispitivanje akutne toksiCnosti. Cilj rada je bio poredenje
mortaliteta (%) bioindikatora Artema salina pri koncentraciji tekstilne boje Reactive black 5 od 40,
80, 200, 500 i 1000 ppm, odnosno odredivanje LCs, za ovu boju. Procenat mortaliteta je odreden i
posle obezbojavanja ovih rastvora boje primenom unapredenog oksidacionog postupka, AOP-a. Za
obezbojavanje je koriS¢en koaksijalni plazma reaktor koji radi na principu dielektricnog barijernog
praznjenja (DBD) i to pri unetoj gustini energije u rastvore boje od 135 i 495 kJ/L. Toksikoloski
test je uraden u triplikatima.

Artemia salina acute toxicity test - determining toxicological effect of Reactive
Textile Dye (RB 5) after decolorization using coaxial DBD reactor

Marijana D. Markovi¢, Dragan D. Manojlovi¢, Goran Rogli¢
Bratislav Obradovi¢**, Milorad Kuraica**, Biljana Doj¢inovi¢*
Faculty of Chemistry, Studentski trg 12-16, 11000 Belgrade, Serbia
*Faculty of Physics, Cara Dusana 13, 11000 Belgrade, Serbia
**[CTM, Department of Chemistry, Studentski trg 12-16, 11000 Belgrade, Serbia

Textile industry presents a major concern today, as it stands in the way of sustainable management
of water resource. Waste waters from this industry carry about 10 to 20 % of textile day used in
the dying process (residual liquors). Color affects the adsorption of solar radiation, thus reducing
intensity of primary production, causing changes in behavior of organisms and the aquatic
environment. It can cause acute and hronic toxicity in the environment. Since the effluent has high
salinity and therefore high conductivity we used Artemia salina as bioindicator instead of
freshwater organisama. Aim was to determine relation between mortality (%) of bioindicator
Artemia salina and concentration of color during the treatment 40, 80, 200, 500, 1000 ppm. That is
to establish LC 5, for textile color reactive black 5 (RB 5). Percentage of mortality has been
determine also after degradation of color that was carried out using advanced oxidation processes
(AOP). Coaxial plasma reactor, which works on a principle of dielectric barrier discharge was
used for process of decoloration (DBD). We introduced energy density of 135 i 495 kJ/L in
staining solutions. Toxicology test was carried out in triplicates.
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Depozit hlorpirifosa u zasadu visnje i Sljive

Bojana, D. Spirovi¢, Milica M. Mojasevié, Vesela Z. Karan, Majda E. Milak, Nenad D. Tama3
Poljoprivredni fakultet, Nemanjina 6, Zemun, Beograd, Srbija

U zastiti bilja pesticidi se najcesée primenjuju prskanjem listova ¢ime nastaje inicjalni depozit.
Inicjalni depozit na povrsini biljaka predstavlja osnovu za sve efekate koje pesticidi izazivaju
(bioloska efikasnost, delovanje na neciljane organizme, ostaci u hrani i zivotnoj sredini, itd).
Ispitivanje depozita je od velikog znacaja za podesavanje prskalica, unapredenje kvaliteta primene,
utvrdivanje odnosa doze i efekta kod ispitivanja efikasnosti pesticida, kao i za pitanja vezana za
zivotnu sredinu.

U radu su prikazani nivoi depozita hlorpirifosa u zasadu visnje i §ljive. Posle primene jedne
komercijalne formulacije (Radar 300EW), depozit je pracen na filter papirima (precnik 9 cm)
postavljenim u krosnju stabala tako da simuliraju listove, i na zemljiSte neposredno ispod stabala.
Tretmani su se sastojali od po Cetiri ponavljanja. Za ekstrakciju a.s. sa filter papira kori$céen je etil—
acetat i GC/FPD.

Proseéni depozit hlorpirifosa na filter papirima koji su se nalazili u kro3nji bio je 1.49 pg/cm’
(vi¥nja) i 2.07 (3ljiva) pg/cm® uz CV od ~ 36 % za vidnju i ~ 82 % za $ljivu. Prosedan depozit na
filter papirima postavljenim, ispod stabala bio je znatno manji 0.63 pg/cm? (visnja) i 0.56 pg/cm’
(Sljiva).

Chlorpyrifos deposit in a sour cherry and plum orchard

Bojana, D. Spirovié, Milica M. Mojasevié, Vesela Z. Karan, Majda E. Milak, Nenad D. Tamag
Faculty of Agriculture, Nemanjina 6, Zemun, Belgrade, Serbia

Foliar application of pesticides is the predominant procedure in plant protection and results in the
initial spray deposit on the plant surface. The initial deposit on plants is the starting point of any
effect of pesticides like biological efficacy, side effects on non-target-organisms, residues, etc. The
investigation of such deposits is of major interest with respect to the evaluation of sprayer
function, improvement of application quality, investigation of dose response and efficacy as well
as environmental issues.

Our study presents deposit levels (ug/cm?) obtained after the application of a commercial
formulation of chlorpyrifos (Radar 300EW) in a sour cherry and a plum orchard. Treatments
consisted of four replicates with 5 trees/replicate. Filter paper (diameter 9 cm) was used as the
sampling surface and placed in the tree canopy (to simulate leaves) and on the soil below. For each
replicate 20 ,leaf* and ,,s0il samples were collected. Prior to GC/FPD analysis samples were
extracted with ethyl acetate. Recovery for 3 spiking levels was > 90% .

Obtained results indicated that the average chlorpyrifos deposit measured on the ,,leaves* was of
the same order of magnitude in both experiments: 1.49 pg/cm? (cherries) and 2.07 pg/cm? (plums).
Variability (CV%) was higher for plums. Average deposits on filter papers placed under the trees
was considerably lower: 0.63 ug/cm’ and 0.56 pg/cm?.
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Kvalitet vode Dunava, Donjeg Podunavlja, u periodu od 1999. do 2009. godine

Rodoljub D. Cuéulovié, Ana A. Cuéulovié*, Dejan P. Markovié, Dragan A. Markovié
Univerzitet Singidunum, Fakultet za primenjenu ekologiju Futura,
Lazarevacki drum 13, Beograd, Srbija
*INEP-Institut za primenu nuklearne energije, Banatska 31b,

Zemun, Srbija, anas@jinep.co.rs

Vode Dunava se zagaduju iz gornjeg sliva, ali i iz Srbije, Rumunije i Bugarske $to se odrazava na
kvalitet voda Perdapskog jezera, pa je u tom smislu neophodno uspostaviti prekograni¢nu saradnju
sa Rumunijom. Za Dunav se po klju¢nim planskim dokumentima zahteva da bude u II klasi.
Kvalitet vode Dunava u Donjem Podunavlju je najve¢im delom II-III klase, uglavnom zahvaljujuci
velikom kapacitetu razblazivanja, §to omogudava njegovo koriScenje za rekreaciju, ribolov,
sportove na vodi i kampovanje. Na bazi sistematskih merenja koje obavlja RHMZS mogu se
izvuci zakljucei u pogledu promena parametara kvaliteta vode Dunava Donjeg Podunavlja. Srbija
je jedna od retkih podunavskih zemalja koja se moze pohvaliti da se na njenoj teritoriji kvalitet
vode Dunava poslednjih godina poboljsava.

Water quality of the Danube, the Lower Danube, in the period since 1999 by 2009

Rodoljub D. Cuéulovi¢, Ana A. Cuéulovié*, Dejan P. Markovi¢, Dragan A. Markovié
University Singidunum, Faculty for Applied Ecology Futura,
Lazarevacki drum 13-15, 11000 Beograd, Serbia
*[nstitute for the Application of Nuclear Energy, Banatska 31b,

11080 Zemun, Serbia, anas@inep.co.rs

Water in the Danube River is poluted from the different point and non point sources in upper and
lower part of the river basin which influence also the quality of water in the Perdap lake. In order
to improve the current situation regding water quality in the Perdap lake it is necessary to enhance
sross border cooperation between Serbia and Romania. According to the required standards the
Danube water should be in II class. At present, quality of water in lower Danube is II-III class
thanks to the high capacity of dilution which make it suitable for recreation, angling, water sports
and camping. Based on results of permanent monitoring that has being conducted by Republic
Hydrometeorological Bureau of Serbia changes of water quality in the lower Danube could be
observed. Serbia is one of the rare country in the Danube basin where quality of water in the
Danube River increases.
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Primena unapredenih oksidacionih postupaka, AOP-a, za uklanjanje
boje Ractive black 5 iz vode

Milica N. Senti¢, Goran Rogli¢, Dragan Manojlovié, Jelena Nesié, Biljana Dojéinovié¢*

Hemijski fakultet, Studentski trg 12-16, 11000 Beograd, Srbija
*IHTM, Centar za hemiju, Studentski trg 12-16, 11000 Beograd, Srbija

Boje su nasle primenu u mnogim industrijskim granama, kao $to su tekstilna industrija, industrija
koze, proizvodnja plastinih masa, zbog ¢ega u procesu bojenja nastaju zabrinjavajuée velike
koli¢ine obojenih otpadnih voda. Obojenost spre¢ava prodiranje sunceve svetlosti zbog Cega je
onemogucen proces fotosineze u vodenoj sredini, $to u velikoj meri utice na biolosku aktivnost
tekstilnih boja. Obrada otpadnih voda predstavlja postupke pomocu kojih se vr$i smanjenje
prisutnog zagadenja do onih koli¢ina s kojima preciS¢ene otpadne vode ispusStene u prirodne
vodene sisteme ne predstavljaju opasnost za zZive organizme i ne uzrokuju nezeljene promene u
zivotnoj sredini. Oksidacione metode su visoko efikasne i u velikoj meri se primenjuju unapredeni
oksidacioni postupci (eng. Advanced Oxidation Process - AOPs) za preci§¢avanje otpadnih voda, u
kojima nastaju visoko reaktivni, hidroksilni radikali (OHe), koji predstavljaju oksidacionu vrstu
odgovornu za degradaciju zagadivaca. U okviru ovog rada ispitana je efikasnost dekolorizacije
Reactive black 5 pomoéu razli¢itih oksidacionih sistema: Oz, H,0,/UV, O3;/H,0,/UV, Fentonov
reagens i foto-Fentonov reagens.

The application of advanced oxidation processes, AOPs,
for removing Reactive black 5 dye from the water

Milica N. Senti¢, Goran Rogli¢, Dragan Manojlovi¢, Jelena Nesi¢, Biljana Doj¢inovi¢*
Faculty of Chemistry, Studentski trg 12-16, Belgrade, Serbia
*ICTM — Center of Chemistry, Studentski trg 12-16, Belgrade, Serbia

Decolorization of solution of Reactive black 5 was examined using following oxidation systems:
oxidation by ozone (Os), where the effect of initial pH of dye solutions determined the degree of
decolorization, the system H,0, / UV, where the influence of dosage of H,O, on the decolorization
rate was examined, the system Os/H,O,/UV, Fenton reagent (Fe’ "/H,0,) and photo-Fenton
reagent (Fe? /H,0,/UV). According to the results, we can conclude that the optimal pH value is
9,00 in the systems with O; and the optimal concentration of H,O, is 20 mmol/L. All
measurements were performed immediately (after 5 min), and 24 h after the treatment of dye
solutions. Based on the results, it could be concluded that photo-Fenton and O3/H,0,/UV systems
are very efficient methods for removal of Reactive blac 5 dye from the water. The most effective
decolorization of 100 % was obtained by photo-Fenton during the period of 25 minutes. The
second most efficient process of the examined oxidative processes was the combination of
03/H,0,/UV, with 97 % decolorization rate for a reaction time of 40 minutes.Our results indicate
that studied Advanced Oxidation Processes may be effectively used for decolorization of dye
wastewater.
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MopesioBame eMucuje oradpaHux napaMerapa ;kMBOTHe CpeJHUHe Y OKBHPY
OP’KHBOT Pa3B0ja IPMMEHOM HEYPOHCKHMX MpexKa

HaBop 3. Anranacujesuh, Tamapa 3. MunoBuh Anekcanapa A. Ilepuh-I'pyjuh
Mupjana b. Puctuh, Bukrop B. Tlouajt
Texnonowko-memanypuwixu gpaxyrmem, Yuusepsumem y beoepady
Kapuneeujesa 4, 11120 bBeoepao, Cpbuja

YBoheme KOHIenTa OPKUBOT pa3Boja, KOjH MOApa3yMeBa paIliOHAIHO KOpHITheme MPUPOTHIX
pecypca, eKOHOMHYHY yroTpeOy eHeprije H 0uyBame KUBOTHE cpenuHe 3a Oyayhe reHeparnmje, je
JaHac IPHOPHUTET Ha HALMOHAITHOM U TII00AaJHOM HHUBOY. Y OBOM pally IPHKa3aHO je MOJCIIOBabE
eMHCHje OKCHIa a30Ta U cymropa, yectuna (Particulate Matter - PM ) 1 npekypcopa GpopMuparba
030Ha, KOjU ce IIpaTe Kao MmapaMeTpu OIPKUBOTI pa3Boja, MyTeM HEYPOHCKHX Mpexa. TecTthpaHe
Cy TPHM Pa3IMYUTE apXUTEKType, IPH 4YeMy Cy HCTOBPEMEHO MOJIEJIOBAaHH CBHM NapaMeTpH. 3a
pa3Boj Mpexa KopuinheHH Ccy NoJaly 0 eKOHOMCKOM U MHAYCTPHjCKOM pa3Bojy 3eMasba EBporicke
YHHje, Kao W 3eMajba KaHIunaTa. AJICKBaTHOM CEJISKIMjOM YJIa3HUX IapaMeTapa, MPHIMKOM
TpeHHpama Mpexe, IOCTUTHYTO je 3al0BoJbaBajyhie cllarateé H3MEpeHHX BPEIHOCTH ca
BpEJHOCTUMA JOOWjeHNM MoJenoBambeM. [IpoBepoM cBa TpH Mojena, ca MoJaluMa KOju HHUCY
KopumrheHH 3a TPEHHWHI, 3aKJbydeHO je Ja ce HajOoJbM pe3ynTaTH IOCTHXXY INPHUMEHOM
apxuTekTrype ca ommroM perpecujoM (General Regression Neural Network-GRNN). JloOujeHn
MOJIeN je BeoMa 3HayajaH ca acleKkTa MpeaBulama mapaMmeTrapa oAp KUBOT pa3Boja, a IOCEOHO 3a
3eMJbe Y KOjiMa Ce He BPIIIM MOHHUTOPHHT 3aral)yjyhnx MaTepuja aHaIM3UpaHUX Y OBOM PaLy.

ANN emission modelling of some sustainable development parameters

Davor Z. Antanasijevi¢, Tamara Z. Minovi¢, Aleksandra A. Peri¢-Gruji¢
Mirjana . Risti¢, Viktor V. Pocajt
Faculty of Technology and Metallurgy, University of Belgrade
Karnegijeva 4, 11120 Belgrade, Serbia

Sustainable development ensures a harmonious relationship between social, economic and
environmental factors, provides a rational use of natural resources, energy and economical use of
space, and preserves the environment for future generations. This paper presents an innovative
application of artificial neural networks (ANN) for the modelling of selected sustainable
development parameters: emissions of acid oxides, ozone precursors and particulate matter (PM;,).
Three different ANN architectures have been tested for the simultaneous modelling of all three
selected parameters. For the training of neural networks, industrial and economic development
data of the EU and the candidate countries have been used. It has been shown that, with a good
selection of input parameters, a satisfactory agreement of measured values with the values given
by models was obtained for the training dataset. All three models were also tested with a validation
dataset consisting of the data which was not used for the training of the models. The best results
were achieved by the general regression neural network (GRNN) model. The obtained GRNN
model is very important both for sustainable development modelling and for countries where
monitoring of the parameters of sustainable development is not being performed sufficiently.
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Optimizacija HPLC metode za pracenje fotostabilnosti vodenog rastvora mezotriona

Daniela V. Soji¢™’, Nada J. Jurisié, Biljana F. Abramovic¢
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine
Trg D. Obradoviéa 3, 21000 Novi Sad, Srbija, Ydaniela.sojic@dh.uns.ac.rs

Mezotrion (2-(4-mezil-2-nitrobenzoil)cikloheksan-1,3-dion, M, = 339,3), CAS No 104206-82-8,
C14H13NO;S je selektivni herbicid iz klase triketona. Registrovan je 2001. godine od strane £PA4 za
kontrolu Sirokog spektra korovskih vrsta, posebno Sirokolisnih korova i nekih trava na kukuruznim
poljima. Budu¢i da prema dostupnim literaturnim podacima razgradnja mezotriona primenom
heterogene fotokatalize nije ispitivana do sada, cilj ovoga rada je bio pre svega utvrdivanje
optimalnih uslova rada HPLC-DAD za proucavanje stabilnosti vodenog rastvora mezotriona.
Nakon snimanja UV spektara i utvrdivanja odgovaraju¢e talasne duzine koja ¢e posluziti za
pracenje kinetike razgradnje aromaticnog jezgra, ispitan je uticaj sastava mobilne faze ACN :
voda, kao i protoka na efikasnost razdvajanja mezotriona od intermedijara koji nastaju tokom
njegove razgradnje. Nakon toga, ispitana je i stabilnost pomenutog supstrata na svetlu i u mraku u
prisustvu/odsustvu TiO, Degussa P25. Ustanovljeno je da se mezotrion razlaze na svetlu u
prisustvu katalizatora i da je u svim drugim slucajevima stabilan.

Optimization of HPLC method for monitoring the stability of aqueous solution of mesotrione

Daniela V. Soji¢™’, Nada J. Jurisi¢, Biljana F. Abramovié¢
Faculty of Sciences, Department of Chemistry, Biochemistry and Environmental Protection
Trg D. Obradoviéa 3, 21000 Novi Sad, Serbia, “*daniela.sojic@dh.uns.ac.rs

Mesotrione (2-(4-mesyl-2-nitrobenzoyl)cyclohexane-1,3-dione, M, = 339.3), CAS No 104206-82-
8, C14H3NO-S is a selective herbicide from the chemical class of triketone. It has been registered
in 2001 by EPA for controlling a wide range of weed species, especially broadleaf weeds and some
grass on corn fields. Since there are no data in the available literature on the degradation of
mesotrione by applying heterogeneous photocatalysis, the aim of this work was to find out
optimum working conditions of a HPLC-DAD method for studying stability of aqueous solutions
of mesotrione. After recording UV spectra and establishing the appropriate wavelength that will be
used for monitoring the degradation kinetics of the aromatic ring it was necessary to study the
effect of the composition of the mobile phase ACN: water, as well as of the flow rate on the
efficiency of separation of mesotrione from its intermediates formed during the degradation. After
that the stability of the mentioned substrate was studied in the presence of light and in the dark in
the presence/absence of TiO, Degussa P25. It was found that mesotrione decomposes in the
presence of the catalyst, while in all other cases is stable.

Acknowledgment: The authors acknowledge financial support of the Ministry of Science and Technological
Development of the Republic of Serbia (Project No. ON172042).
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Fotokataliticka razgradnja kvinmeraka u vodenoj suspenziji TiO,

Biljana F. Abramovié¢"’, Vesna N. Despotovi¢, Daniela V. Soji¢, Sanja J. Kler
Milena B. Dalmacija, Luka J. Bjelica
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine
Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija, “biljana.abramovic@dh.uns.ac.rs

Derivati hinolinkarboksilne kiseline su relativno nova klasa herbicida velike selektivnosti od kojih
se kvinmerak (7-hlor-3-metilhinolin-8-karboksilna kiselina) komercijalno primenjuje u poslednjih
desetak godina. Za razliku od drugih sintetickih auksina kvinmerak ispoljava selektivno dejstvo
prema dikotiledonim korovima, kao §to je prilip (Galium aparine), u usevima, kao $to su Secerna
trska i uljana repica. Cilj ovoga rada je ispitivanje fotokataliticke razgradnje kvinmeraka (0,05
mmol dm™) primenom UV zraenja u prisustvu TiO, Degussa P25. Kinetika razgradnje je
proucavana pracenjem promene koncentracije kvinmeraka primenom LC-DAD. Na osnovu
dobijenih rezultata moze se zakljuciti, da direktnom fotolizom dolazi do razgradnje kvinmeraka, s
tim da je fotokatalitiCka razgradnja mnogo efikasnija. Ispitan je uticaj koli¢ine katalizatora TiO,
Degussa P25 (0,1-2 mg cm™), prisustva elektron-akceptora (H,0,, $,0%™ i BrO3 ), kao i pH (2,0
10,5) na kinetiku fotorazgradnje.

Photocatalytic degradation of quinmerac in water suspensions of TiO,

Biljana F. Abramovié¢™’, Vesna N. Despotovi¢, Daniela V. Soji¢, Sanja J. Kler
Milena B. Dalmacija, Luka J. Bjelica
Faculty of Sciences, Department of Chemistry, Biochemistry and Environmental Protection
Trg Dositeja Obradoviéa 3, 21000 Novi Sad, Serbia, “'biljana.abramovic@dh.uns.ac.rs

Substituted quinolinecarboxylic acids are a new class of highly selective auxin herbicide, of which
quinmerac (7-chloro-3-methylquinoline-8-carboxylic acid) has been introduced commercially in
the past ten years. Unlike other synthetic auxins quinmerac effectively controls important
dicotyledonous weeds, such as cleavers (Galium aparine), in crops, such as sugarbeet and oilseed
rape. The aim of this work was to investigate the photocatalytic degradation of quinmerac (0.05
mmol dm™) by applying UV radiation in the presence of TiO, Degussa P25. The degradation
kinetics was studied by following the changes of quinmerac concentration using HPLC-DAD
technique. On the basis of the obtained results it is possible to conclude that direct photolysis
causes quinmerac degradation, the process of photocatalytic degradation being much more
efficient. The effects of the amount of the catalyst TiO, Degussa P25 (0.1-2.0 mg cm™), electron-
acceptors (H,0,, S,03 and BrO3), and pH (2.0-10.5) on the photodegradation kinetics were

investigated.

Acknowledgment: The authors acknowledge financial support of the Ministry of Science and Technological
Development of the Republic of Serbia (Project No. ON172042).

72




Kragujevac, 13. i 14.maj 2011.
HZS13-P
Heterogena foto-Fentonska razgradnja tiakloprida

Nemanja D. Banié, Biljana F. Abramovi¢™’, Jugoslav B. Krsti¢*, Daniela V. Soji¢
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine
Trg D. Obradoviéa 3, 21000 Novi Sad, “biliana.abramovic@dh.uns.ac.rs;
*IHTM, Univerzitet u Beogradu, Centar za katalizu i hemijsko inZenjerstvo
Njegoseva 12, 11001 Beograd, Srbija

Proucavana je kinetika heterogene foto-Fentonske razgradnje insekticida tiakloprida primenom
Fe/TiO, fotokatalizatora u kombinaciji sa UV/H,0,. Fotokataliticka razgradnja tiakloprida je
prac¢ena primenom HPLC-DAD, kao i TOC. U svim eksperimentima je primenjeno UV zracenje
(zivina lampa, 125 W, emisioni maksimumi u UV oblasti na 304, 314, 335 i 366 nm, sa
najintenzivnijim emisionim maksimumom na 366 nm). Pre svega je odreden optimalni maseni
odnos Fe prema TiO,, a zatim je za ovaj heterogeni sistem proucavana kinetika razgradnje
tiakloprida u Sirokom opsegu koncentracija tiakloprida i fotokatalizatora, kao i pH. Takode je
ispitana i brzina taloZenja fotokatalizatora, kao i mogucnost ponovne upotrebe fotokatalizatora.
Primenom heterogeng foto-Fentonskg procesa koji ukljucuje 7,2Fe/Ti0,/UV/H,0, uz kontinualno
dodavanje H,0, mineralizacija tiakloprida je dva puta efikasnija u poredenju sa najcesce
primenjivanim TiO, Degussa P25.

Heterogeneous photo-Fenton degradation of thiacloprid

Nemanja D. Banié, Biljana F. Abramovié¢™, Jugoslav B. Krsti¢*, Daniela V. Soji¢
Faculty of Sciences, Department of Chemistry, Biochemistry and Environmental Protection
Trg D. Obradovicéa 3, 21000 Novi Sad, Serbia, Mabramovic@ih.ns.ac.yu
*ICTM, University of Belgrade, Department of Catalysis and Chemical Engineering
Njegoseva 12, 11001 Belgrade, Serbia

The kinetics of heterogeneous photo-Fenton degradation of thacloprid was studied using the
Fe/TiO, photocatalyst in combination with UV/H,0,. The process of photocatalytic degradation of
the substrate was monitored by HPLC-DAD and TOC. In all experiments use was made of UV
radiation (mercury lamp, 125 W, emission maxima in the UV region at 304, 314, 335 and 366 nm,
with the most intensive maximum at 366 nm). As first, the optimum mass ratio of Fe and TiO, was
determined, and then for that heterogenecous system the kinetics of thiacloprid degradation was
examined in a wide range of concentrations of thiacloprid and photocatalyst, as well as of pH.
Also, the study encompassed the investigation of the rate of the photocatalyst sedimentation, as
well as the possibility of reusing the photocatalyst. The application of the photo-Fenton process
involving 7.2Fe/Ti0»/UV/H,0, with continuous addition of H,0,, resulted in the thiacloprid
mineralization that was two times more efficient compared to the process involving the most often
used TiO, Degussa P25 photocatalyst.
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HZS14-P

Uklanjanje arsenata iz vode za pi¢e primenom modifikovanih
viSeslojnih ugljeni¢nih nanocevi

Zlate S. Veli¢kovié, Aleksandar D. Marinkovi¢*, Jelena M. Markovi¢*
Aleksandra A. Peri¢-Gruji¢*, Petar S. Uskokovi¢*, Mirjana D. Risti¢*
Vojna Akademija, Pavia Jurisi¢a-Sturma 33, Beograd, Srbija
*Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Beograd, Srbija

Prema preporukama Svetske zdravstvene organizacije, maksimalno dozvoljena koncentracija
arsena u vodi za piée smanjena je sa 50 na 10 pg L. Ovako niska grani¢na vrednost nameée
potrebu za razvojem novih sorbenata za uklanjanje arsena iz vode. U ovom radu su, kao
potencijalni sorbenti, ispitane razliito tretirane viseslojne ugljeni¢ne nanocevi (Multi-Walled
Carbon Nanotubes - MWCNTSs). MWCNTs su modifikovane postupcima oksidacije (0-MWCNTs)
i aminofunkcionalizacije (e-MWCNTs). Sorpcione karakteristike netretiranih 1 modifikovanih
MWCNTs analizirane su u $arznim uslovima. Ispitan je uticaj pH vrednosti rastvora (pH opseg
3 -7) kao i podetne koncentracije As(V), od 47 do 3600 pg L. Koncentracija As(V) merena je
primenom ICP-MS tehnike (Agilent Technologies 7500ce). Sorpcioni kapaciteti ispitivanih
materijala odredeni su primenom Langmuir-ovog i Freundlich-ovog modela izotermi. Utvrdeno je
da dobijenim rezultatima najbolje odgovara Langmuir-ov model. Najveéi sorpcioni kapacitet za
As(V) jone imale su e-MWCNTSs. Primenom ovako modifikovanih MWCNTs, koncentracija
As(V) u vodi je smanjena sa 94 na 8 pg L™, ¢ime su zadovoljeni i najnoviji propisi vezani za
maksimalno dozvoljenu koncentraciju arsena u vodi za pice.

Arsenate separation from drinking water by modified
multi-walled carbon nanotubes

Zlate S. Veli¢kovié, Aleksandar D. Marinkovi¢*, Jelena M. Markovi¢*
Aleksandra A. Peri¢-Gruji¢*, Petar S. Uskokovi¢*, Mirjana D. Risti¢*
Military Academy, Pavla Jurisi¢a - Sturma 33, Belgrade, Serbia
*Faculty of Technology and metallurgy, University of Belgrade, Serbia

In accordance with the World Health Organization recommendations, maximal allowed
concentration of arsenic in drinking water is reduced from 50 to 10 ug L™ The low restrictive limit
for arsenic implies the development of new sorbents for its separation from water. In this work,
differently treated multiwalled carbon nanotubes (MWCNTs) were tested as potential sorbents.
MWCNTs were modified by oxidation (o-MWCNTs) and by aminofunctionalization (e-
MWCNTs). Sorption characteristics of raw and modified MWCNTSs were investigated in batch
sorption experiments. The influence of solution pH (pH range 3 — 7) and As(V) initial concentra-

tion (from 47 to 3600 ug L), was studied. The concentration of As(V) has been measured using
an ICP-MS system (Agilent Technologies 7500ce). Sorption capacities of examined materials
were determined by Langmuir and Freundlich isotherm model. The obtained results for both raw
and modified MWCNTs fitted better to the Langmuir model. The best sorption capacity for As(V)
ions was achieved by e-MWCNTs The application of thus modified material has led to the
reduction of As(V) concentration from 94 to 8 pg L™, in accordance with the new regulation value
for arsenic concentration in drinking water.
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HZS15-P

Concentration levels of POPs in the biotic material in Novi Sad, Serbia

Tamara Vukavi¢, Mirjana Vojinovi¢ Miloradov*, Ivana Mihajlovi¢*,
Maja Turk Sekuli¢*, Jelena Radonic*
Institute of Child and Youth Health Care, Faculty of Medicine, University of Novi Sad, Serbia
*Department of Environmental Engineering and Occupational Safety and Health, Faculty of
Technical Sciences, University of Novi Sad, Serbia

In the frame of the FP5 project APOPSBAL and Project funded by the Secretariat for Science and
Technological Development of the Autonomous Province of Vojvodina (Determination of
Persistent Organic Pollutants in Abiotic and Biotic Matrix of South Backa) the residual quantities
of persistent organic pollutants (POPs) were monitored in human milk. Human milk is an subtle
eco-indicator of contamination of the female population and the newborn as well as valuable
indirect indicator of environmental pollution. Determination of 7 EPA polychlorinated biphenyl
(PCB) congeners and 11 organochlorine pesticides (OCPs) was performed to 22 human milk
samples and 5 infant formulas (one manufactured in Serbia and four imported). Average
concentrations of PCBs and OCPs (n=22) in human milk samples were in ranges 0.094 - 0.565
ng/g and 0.15-4.74 ng/g, respectively. Concentration levels of target POPs in milk formulas were
about ten times lower. Only one compound from the group of OCPs (aldrin) was found in infant
formula manufactured in Serbia. Results within this study pointed out that long year environmental
presence of POPs caused bioaccumulation and biomagnifications in human organisms and also
mother-child transfer by human milk. These determinations in Serbia are very scarce and till now,
performed only by this group of authors.

Koncentracioni nivoi perzistentnih organskih polutanata
u biotskom materijalu u Novom Sadu, Srbija

Tamara Vukavi¢, Mirjana Vojinovi¢ Miloradov*, Ivana Mihajlovi¢*,
Maja Turk Sekuli¢*, Jelena Radonic¢*
Institut za zdravstvenu zastitu dece i omladine, Medicinski fakultet,
Univerzitet u Novom Sadu, Srbija
*Departman za inZenjerstvo zastite Zivotne sredine i zastitu na radu,
Fakultet tehnickih nauka, Univerzitet u Novom Sadu, Srbija

U okviru Projekta FP5 APOPSBAL i Projekta koji je finansirao Sekretarijat za nauku i tehnoloski
razvoj Autonomne Pokrajine Vojvodine (Odredivanje perzistentnih organskih polutanata u
abiotskom i biotskom matriksu Juzne Backe) pracene su rezidualne koliine perzistentnih
organskih polutanata u humanom mleku. Humano mleko je suptilni pokazatelj kontaminacije
zenske populacije i novorodenceta kao i veoma znacajan indirektni pokazatelj zagadenja zivotne
sredine. Odredivanje 7 EPA kongenera polihlorovanih bifenila (PCB) i 11 organohlornih pesticida
(OCP) je izvrseno u 22 uzorka humanog mleka i 5 uzoraka preparata mleka (jednog proizvedenog
u Srbiji 1 4 uvezena). Srednje vrednosti PCB-a i OCP-a (n=22) u uzorcima humanog mleka su
analit¢ki detektovane u opsezima 0.094 - 0.565 ng/g 1 0.15-4.74 ng/g, redom. Koncentracioni nivoi
ispitivanih perzistentnih organskih polutanata u uzorcima preparata ,,vestackog* mleka bili su oko
deset puta nizi od vrednosti u uzorcima humanog mleka. Samo jednasupstancija iz grupe
organohlornih pesticida (aldrin) je detektovana u preparatu mleka za odojcad proizvedenom u
Srbiji. Rezultati u okviru ovog istrazivanja ukazuju na dugogodisnje prisustvo POP-a u Zivotnoj
sredini koje je izazvalo bioakumulaciju i biomagnifikaciju u ljudskim organizmima kao i transfer
ispitivanih jedninjenja sa majke na novorodence preko mleka. Ovakva istrazivanja su veoma
osetljiva i retka i do sada sprovedena jedino od strane ove grupe autora u Srbiji.
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HZs16-P
Odredivanje odabranih pesticida u povrsinskim vodama

Nenad Andrié, Nada Babovié¢
Fakultet za primenjenu ekologiju "Futura”, Univerzitet Singidunum
Marsala Tolbuhina 13-15 Beograd, Srbija

Pesticidi su hemijska jedinjenja koja se koriste za suzbijanje Stetnih insekata i bolesti biljaka, kao i
za uniStavanje korova u cilju o¢uvanja kvaliteta poljoprivrednih proizvoda i povecanja prinosa,
kontrole parazita i vektora opasnih bolesti ¢oveka i zivotinja. Medutim, neselektivna, nestrucna i
prekomerna upotreba pesticida, nosi sa sobom potencijalne opasnosti zagadivanja Zivotne sredine i
moze izazvati rizike po ljudsko zdravlje. Ova jedinjenja dospevaju u vodu spiranjem sa povrsine
zemljisSta i biljaka, direktnim putem prilikom aerotretmana, pri nepravilnoj tehnologiji prskanja i
zaprasivanja, itd. Pesticidi se vremenom transportuju i transformisu fizickim, hemijskim i
bioloskim procesima. Narocito ¢esto pesticidi se nagomilavaju na neproto¢nim ili slabo proto¢nim
mestima - na neregulisanim delovima reka, plitkim i mo¢varnim mestima, u manjim vestackim i
prirodnim jezerima.

Cilj eksperimenta bio je odredivanje pesticida u povrSinskoj vodi iz OraSca, mesta nadomak
Arandelovca, podno planine Bukulje. Uzorci su uzeti na terenu i ispitivani u laboratoriji na
gasnom hromatografu. Uporedivanjem dobijenih eksperimentalnih rezultata sa Pravilnikom o
opasnim materijama u vodama, doslo se do zakljucka da se u uzorcima ispitivane vode ostaci
pesticida nalaze u tragovima, tj. ispod maksimalno dozvoljenih koncentracija.

Determination of selected pesticides in surface waters

Nenad Andrié¢, Nada V. Babovié
Faculty of Applied Ecology "Futura”, Singidunum University,
Marsala Tolbuhina 13-15, Belgrade, Serbia

Pesticides are chemical compounds that are used to control insect pests and plant diseases and
weed killers in order to preserve the quality of agricultural products and increase yields, control of
parasites and vectors of infectious diseases in humans and animals. However, non-selective,
improper and excessive use of pesticides, carries potential risks of environmental pollution and can
cause risks to human health. These additive compounds can reach the water by erosion from the
ground surface and the plants, by direct way through air treatment, under the missappropriate
sprinkling/splattering and dusting technology, etc. The pesticides are being transported and
transformed in the run by physical, chemical and biological processes. Especially often, the
pesticides are being accumulated in places with no throughout or where throughout is very small,
i.e. at unregulated river parts, shallow and mossy places, in smaller-size artificial and natural lakes.
The main purpose of the experiment was pesticide specification at the surface water level from
village Orasac, near Arandelovac, beneath mountain Bukulja. Samples have been collected at the
territory and researched in the laboratory with gas chromatography. Comparing the received
experimental data with the Rule Book on dangerous substances in waters, it has been concluded
that the samples of researched water contain traces of debris of pesticides, in other words, bellow
the approved maximum concentration level.
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TH01-0
Aktivne konformacije - i 5-opioidnih receptora specifi¢nih za pojedine ligande

Milan Senéanski, Milovan D. Ivanovi¢* Sonja Vuckovié** i Ljiljana Dosen-Miéovi¢*™*
Inovacioni Centar hemijskog fakulteta, Univerzitet u Beogradu, Srbija
*Hemijski fakultet, Univerzitet u Beogradu i Centar za hemiju, IHTM, Studentski trg 12-16
P.O. Box 51, 11158 Beograd, Srbija, “Imicovic@chem.bg.ac.rs
**Institut za farmakologiju, klinicku farmakologiju i toksikologiju, Medicinski fakultet
Univerzitet u Beogradu, Srbija

Opisano je modelovanje aktivnih konformacija U- i d-opioidnih receptora specifi¢nih za pojedine
ligande. Polazne strukture su bile ranije publikovani modeli ovih receptora, modelovani prema
kristalnoj strukturi adrenoreceptora (2RH1). Dokovanjem serije liganada u polazne modele
receptora dobijene vrednosti vezivne energije nisu bile u dobroj korelaciji sa eksperimentalnim
vrednostima. Optimizacijom specificnih protein-ligand kompleksa metodom molekulske
mehanike, a potom kratkom molekusko dinami¢kom simulacijom i ponovnim dokovanjem serija
liganada dobijene su bolje korelacije sa eksperimentalnim vrednostima. Kvalitet korelacije je
zavisio od zapremine liganda izabranog za optimizaciju. Kori$éeni ligandi za p- receptor su bili
morfijum i njegovi analozi, ukljucujuéi i neke 3-estre morfijuma, dok su za 6- receptor koris¢eni
neki poznati agonisti. Primenjeno polje sila je bilo CHARMm.

Active Ligand Specific Conformations of - and 3-Opioid Receptors

Milan Senéanski, Milovan D. Ivanovi¢* Sonja Vuckovi¢** i Ljiljana Dosen-Micovi¢*™*
Innovation Center of the Faculty of Chemistry, University of Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade and Center for Chemistry, ICTM,
Studentski trg 12-16, P.O. Box 51, 11158 Belgrade, Serbia, “ Imicovic@chem.bg.ac.rs
**Department of Pharmacology, Clinical Pharmacology and Toxicology, School of Medicine
University of Belgrade, Belgrade, Serbia

Modeling of active conformations of - and §- opioid receptors will be described. Initial receptor
structures, used in this work, were published earlier and were modeled based on crystal structure
of adrenoreceptor (2RH1). The binding energies obtained by docking series of ligands to the initial
receptor models were not in a good correlation with experimental values. After optimization of
specific protein-ligand complexes using molecular mechanics, followed by short molecular
dynamics simulation, and redocking the ligands, better correlations with experimental values were
obtained. The quality of correlation was dependent on a volume of a ligand chosen for
optimization. The ligands used for p- receptor were morphine, its analogues including some
morphine 3-esters, while for 6- receptor some known agonists were used. The force field applied

was CHARMm.

1. D.N. Sredojevi¢, G. A. Bogdanovi¢, Z. D. Tomi¢, S. D. Zarié¢, Cryst. Eng. Comm. 9 (2007) 793-798.
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DFT i MM Analiza Strukture i Magnetnih Osobina Kompleksa Mangana(II)
sa X-fenilcijanamidnim Mostnim Ligandom

Marko R. Peri¢, Matija Zlatar, Maja Gruden-Pavlovi¢*, Sonja Grubisi¢
Centar za Hemiju, Institut za Hemiju, Tehnologiju i Metalurgiju, Univerzitet u Beogradu
Njegoseva 12, 11000 Beograd, Srbija
*Hemijski fakultet, Univerzitet u Beogradu, Studentski Trg 12-16, 11000 Beograd, Srbija

Magnetne osobine kompleksa [Mn(3-Clpcyd)(H,O)-(phen),]” (gde je Xpcyd = halogeno-
fenilcijanamid; phen = 1, 10- fenantrolin), [ {Mn(3- Fpcyd)(EtOH) (phen)},(u-3-Fpcyd),], [ {Mn(3-
Clpcyd)(MeOH)(phen)}»(u-3-Clpeyd).], [ {Mn(4-Ipcyd)(EtOH)(phen) }>(u-4-Clpeyd),],
analizirane su DFT metodom. Konstante magnetnog sprezanja (J) izraCunate su iz razlike u
energijama izmedju stanja visokog spina i broken symmetry stanja. Postignuta je dobra saglasnost
izmedu izraCunatih parametara i eksperimentalno dobijenih vrednosti, opisanih u literaturi. Za
geometrijsku optimizaciju mononuklearnog i Cetiri binuklearnih kompleksa koris¢ena je metoda
molekulske mehanike (MM), CFF konformacioni program, sa novo razvijenim setom parametara.
Verodostojnost MM rezultata potvrdena je poredenjem magnetnih osobina racunatih na MM
optimizovanim strukturama sa eksperimentalnim vrednostima.

DFT and MM Description of the Structure and Magnetic Properties
of Manganese Complexes with X-phenylcyanamido Bridging Ligand

Marko R. Peri¢, Matija Zlatar, Maja Gruden-Pavlovi¢*, Sonja Grubisi¢
Center of Chemistry, Institute of Chemistry, Technology and Metallurgy, University of Belgrade
Njegoseva 12, 11000 Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade, Studentski Trg 12-16, 11000 Belgrade, Serbia

Magnetic properties of the complexes [Mn(3-Clpcyd)(H,0)-(phen),]" (where Xpcyd = halogeno-
phenylcyanamido; phen = 1, 10- phenantroline), [{Mn(3- Fpcyd)(EtOH) (phen)},(u-3-Fpcyd),],
[{Mn(3- Clpcyd)(MeOH)(phen)}»(u-3-Clpeyd),], [ {Mn(d-Ipcyd)(EtOH)(phen)}x(u-4-Clpeyd).],
have been explored by means of DFT. Exchange coupling constants (J) were calculated from the
energy differences between the high spin and broken symmetry states. Very good agreement
between theoretical and experimental data was achieved. Molecular mechanics (MM) calculations
with new developed force-field have been performed to elucidate structural features in
mononuclear and four binuclear complexes. Finally, the reliability of the MM results was
confirmed by comparing the magnetic couplings calculated on MM optimized structures with
experimental data.
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Multideterminantni DFT pristup analize Jahn-Teller-ovog efekta
u malim organskim radikalima

Ljubica D. Andjelkovi¢, Matija Zlatar, Maja Gruden-Pavlovi¢*
Centar za Hemiju, Institut za Hemiju, Tehnologiju i Metalurgiju, Univerzitet u Beogradu
Njegoseva 12, 11000 Beograd, Srbija
*Hemijski fakultet, Univerzitet u Beogradu, Studentski Trg 12-16, 11000 Beograd, Srbija

Po Jahn-Teller-ovoj (JT) teoremi svi nelinearni molekuli sa degenerisanim elektronskim stanjem
spontano se distorguju duz vibracija koje nisu totalno simetri¢ne, pri ¢emu dolazi do uklanjanja
degeneracije uz snizenje energije. Koris¢enjem multideterminantnog DFT pristupa, analiziran je
niz JT aktivnih ugljovodoni¢nih prstenova, C,H, (n= 5-7) i izraCunati su JT parametri. Problem
uticaja veceg broja JT aktivnih vibracija reSen je pomocu Intrinsic Distortion Path (IDP) metoda,
gde JT distorzija moZe biti izraZzena kao linearna kombinacija svih totalno simetri¢nih normalnih
vibracija u strukturi nize simetrije. Rezultati dobijeni na osnovu oba metoda su konzistentni,
komplementarni, i u dobroj saglasnosti sa eksperimentalnim i teorijskim vrednostima, objavljenim
u literaturi. Ovo je znacajno jer je eksperimentalno odredivanje JT parametara tesko i Cesto
neprecizno, a detaljniji uvid u vibronsku spregu daje i metod dekompozicije energije.

Multideterminental DFT Approach in Analysis of Jahn-Teller Effect in Small
Organic Radicals

Ljubica D. Andjelkovié, Matija Zlatar, Maja Gruden-Pavlovi¢*
Center for Chemistry, Institute of Chemistry, Technology and Metallurgy, University of Belgrade
Njegoseva 12, 11000 Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade, Studentski Trg 12-16, 11000 Belgrade, Serbia

The Jahn-Teller (JT) theorem states that a molecule with a degenerate electronic state
spontaneously distorts along a non-totally symmetric vibrational coordinates. This removes the
degeneracy and lowers the energy. Family of the Jahn-Teller active hydrocarbon rings, C,H,
(n=5-7), was analysed by the means of multideterminental DFT, which can be applied for the
calculation of the JT parameters. The multimode problem was solved with the Intrinsic Distortion
Path (IDP) method, in which the JT distortion can be expressed as a linear combination of all
totally symmetric normal modes in the low symmetry minimum energy conformation. The results
obtained by both methods are consistent, complement each other, and are in a good agreement
with experimental and theoretical values reported in the literature. This is of interest because
experimental determination of JT parameters is often very difficult, and there is uncertenity in the
values. Partitioning of the energy has been performed in order to get further chemical insight into
the coupling of the nuclear movements and the electron distribution.
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Ispitivanje interakcija nesteroidnih anti-inflamatornih lekova (NSAID) sa
ciklooksigenazama, metodama molekulske dinamike

V. Micovi¢, 1. Jurani¢*
Inovacioni centar Hemijskog fakulteta, Studentski Trg 12-14, Beograd, Srbija
*Hemijski fakultet, Studentski Trg 12-14, Beograd, Srbija

Ciklooksigenaze su jedan od najvaznijih enzima u organizmu, i igraju bitnu ulogu u metabolizmu
prostanglandina. Od otkri¢a nesteroidnih anti-inflamatornih lekova, kao $to su aspirin i ibuprofen,
do danas se pokazalo da skoro svi deluju putem inhibicije ciklooksigenaza. Isti ti lekovi su
pokazali i mnoge toksicne efekte koji su takode vezani za inhibiciju ciklooksigenaza. Cilj ovog
rada je da se molekulsko-dinami¢kim modelovanjem interakcija nesteroidnih anti-inflamatornih
lekova sa modelom ciklooksigenaze objasne njihovi pozeljni i toksicki efekti.

Study of interactions between nonsteroid anti-inflammatory drugs (NSAID) with
cyclooxigenase, using molecular-dynamics

V. Miéovié, I. Jurani¢*
Innovation center Faculty of Chemistry, Studentski Trg 12-14, Belgrade, Serbia
*Faculty of Chemistry, Studentski Trg 12-14, Belgrade, Serbia

Cyclooxigenases are one of the most important enzymes in our bodies, and they play a vital roll in
the metabolism of prostaglandin. Since the discovery of nonsteroid anti-inflammatory drugs
(NSAID), such as aspirin and ibuprofen it has been shown that their effects rest on the inhibition
of the cyclooxigenases. Those same drugs have shown toxic effects that have also been linked to
the inhibition of the cyclooxigenases. The goal of this research is to shed light on the causes of
those beneficial and toxic effects by studying the interactions between nonsteroid anti-
inflammatory drugs (NSAID) with cyclooxigenase, using molecular-dynamics.
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Teorijsko proucavanje O-H/m interakcija izmedu koordinovanog
i nekoordinovanog molekula vode i Cg-aromati¢nog prstena

Dubravka Z. Vojislavljevié, Jelena Blagojevié¢, Goran V. Janji¢*, Dusan Z.Veljkovi¢*
Snezana D. Zari¢
Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 16, 11001 Beograd, Srbija
*Institut za hemiju, tehnologiju i metalurgiju, Njegoseva 12, 11000 Beograd, Srbija

U ovom radu proucavane su intermolekulske interakcije izmedu molekula vode, nekoordinovanog
(OH/z interakcije) 1 koordinovanog (MLOH/x interakcije) i Cg-aromati¢nog prstena. StatistiCka
analiza interakcija temelji se na kristalnim strukturama pohranjenim u Kembrickoj banci podataka.
Rezultati ukazuju da su interakcije koordinovanog molekula vode jace od interakcija
nekoordinovanog molekula. Ovi podaci pokazuju da se koordinovana voda nalazi na kra¢im HQ
rastojanjima, gde je Q centar Cs-aromaticnog prstena. Primeceno je da su kod MLOH/= interakcija
HQ rastojanja kraca za pozitivno naelektrisane akva komplekse. DFT proracuni su uradeni na
model sistemima. Proracuni su dali dobro slaganje sa geometrijskom analizom i pokazuju da je
energija veca za koordinovan molekul vode. Prema rezultatima DFT proracuna, energije
najstabilnijih MLOH/=n orijentacija izmedu koordinovanog molekula vode i aromati¢nog prstena
imaju vrednosti od -4.9 kcal/mol za neutralne komplekse, do -12.5 kcal/mol za pozitivno
naelektrisane akva komplekse. Izracunata energija OH/m interakcija izmedu nekoordinovanog
molekula vode i aromati¢nog prstena iznosi -1.5 kcal/mol.

Theoretical study of O-H/m interactions between coordinated and
non-coordinated water molecule with Cs-aromatic ring

Dubravka Z. Vojislavljevié, Jelena Blagojevi¢, Goran V. Janji¢*, Dusan Z.Veljkovi¢*
Snezana D. Zari¢
Department of Chemistry, University of Belgrade, Studentski trg 16, 11001 Belgrade, Serbia
*[nstitute of Chemistry, Technology and Metallurgy, Njegoseva 12, 11000 Belgrade, Serbia

In this study, intermolecular interactions of coordinated (OH/xt interactions) and non-coordinated
(MLOH/r interactions) water molecule, with C4-aromatic rings were studied. Statistical analysis of
interactions was based on crystal structures archived in Cambridge Structural Database. Results
indicated that interactions of coordinated water molecule are stronger than interactions of non-
coordinated molecule. These data shows that coordinated water molecule have a tendency to make
shorter HQ distances, where Q is centre of Cg-aromatic ring. It was observed that for the
MLOH/r interactions, the HQ distances are shorter with positive charged aqua complexes. DFT
calculations were performed on model system. DFT calculations were in very good agreement
with geometrical analysis of crystallographic data and shows that energy is higher for coordinated
water molecule. Based on the results of the DFT calculations, the energy of the most stable
MLOH/n orientation between the aqua ligand and the aromatic ring can be estimated to be
-4.9 kcal/mol, for neutral complex, and -12.5 kcal/mol, for positive aqua complex. The energy of
the OH/n interaction calculated for a non-coordinatedwater molecule and the aromatic ring is
-1.5 kcal/mol.
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Poredenje kolorimetrijskog i masenospektrometrijskog eseja za odredivanje
aktivnosti pankreasne fosfolipaze A,

Iva A. Vukicevié, Tina Kamceva, Maja Radisavljevi¢, Marijana Petkovi¢
Institut za nuklearne nauke ,, Vinca" Beogradski Univerzitet,
Mike Petrovi¢a Alasa 12-14, Beograd, Srbija

Fosfolipaza A, pripada velikoj grupi enzima koji igraju vaznu ulogu u procesima vezanim za
celijski membranski sistem i transdukciju signala u ¢eliji. Postoji nekoliko eseja za odredivanje
aktivnosti fosfolipaze A,, koji se razlikuju po osetljivosti, jednostavnosti i vremenu potrebnom za
izvodenje. Glavni nedostatak vecine eseja je Sto podrazumevaju hromogeno ili radioaktivno
obelezavanje supstrata, Sto utice na enzimsku aktivnost i skupo je. S druge strane, masena
spektrometrija je interesantan metod za odredivanje aktivnosti fosfolipaze A,, jer ne zahteva
obelezavanje supstrata, omogucéava brzu i jednostavnu analizu i odredivanje kineti¢kih parametara
upotrebom odgovarajuceg unutra$njeg standarda. U ovom radu, predstavljene su prednosti
MALDI TOF MS eseja u odnosu na kolorimetrijski esej fosfolipaze A,.

Comparison of colorimetric and mass spectrometric assays to determine
the activity of pancreatic phospholipase A,

Iva A. Vukicevi¢, Tina Kamc¢eva, Maja Radisavljevi¢, Marijana Petkovié¢
Institute of Nuclear Sciences ,, Vinca“, University of Belgrade
Mike Petrovic¢a Alasa 12-14, Belgrade, Serbia

Phospholipase A, belongs to very large class of enzymes with the important role in cell membrane
systems. Several activity assays are established, differing in sensitivity, simplicity and duration of
experiment. The main problem is that most assays require chromogenic or radioactive labelling of
substrate which can affect the enzyme activity and is not cost-effective. On the other hand, mass
spectrometry is rather attractive method for determining phospholipase A, activity, since it does
not require substrate labelling, it is not time consuming, it is easy to perform and enables
determination of kinetic parameters, using suitable internal standard. In this work, advantages of
MALDI TOF MS assay in comparison to colorimetric assay of phospholipase A, are described.
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Modelovanje druge ekstracelularne petlje dopaminskog D2 receptora

Vladimir B. Sukalovi¢, Jelena Penjisevié¢, Goran Rogli¢*, Deana Andri¢*, Vuki¢ Sokic**
Sladana Kosti¢-Rajaci¢
IHTM Centar za Hemiju, NjegoSeva 12, 11000 Beograd, Srbija
*Hemijski fakultet, Studentski trg 14-16, 11000 Beograd, Srbija
**Proteosys AG, 55129 Mainz, Germany

Druga ekstracelularna petlja dopaminskog D2 receptora je esencijalni deo vezivnog mesta
receptora. Da bi sa gornje strane ogranicila vezivno mesta receptora, ona mora da se savije nadole,
i orijentiSe ka transmembranskom domenu dopaminskog receptora. U ovom radu opisan je proces
modelovanja druge ekstracelularne petlje dopaminskog D2 receptora i njene interakcije sa
arilpiperazinskim ligandima. Model receptora je modelovan uz pomo¢ Accelrys Discovery Studio
paketa programa. Predlozeni model je testiran doking analizom, literaturno dostupnih liganada, i
poredenjem dobijenih rezultata sa njihovim afinitetom vezivanja za D2 receptor. Odredeni su
amino-kiselinski ostaci, koji stupaju u interakcije sa ligandima. Kljucne interakcije su definisane i
uporedene sa afinitetima liganada ka receptoru, kako bi se predlozenim modelom objasnile razlike
u eksperimentalnim rezultatima. NaSa istrazivanja su pokazala da druga ekstracelularna petlja
dopaminskog D2 receptora, moze stupati u razli¢ite interakcije sa arilpiperazinskim ligandima koje
izmedu ostalih ukljucuju hidrofobne, aromati¢ne interakcije, ali i vodnoni¢ne veze. Ova saznanja,
u kombinaciji sa predlozenim modelom D2 receptora, koji ukljucuje ekstracelularne petlje, moze
biti od velike koristi prilikom buduceg dizajna novih dopaminergickih liganada.

Modeling Dopamine D2 Receptor Second Extracellular Loop

Vladimir Sukalovié, Jelena Penjisevi¢, Goran Rogli¢c*, Deana Andri¢*, Vukié Sogki¢**
Sladana Kosti¢-Rajaci¢
ICTM Center for Chemistry, Njegoseva 12, 11000 Belgrade, Serbia
*Hemijski fakultet, Studentski trg 14-16, 11000 Belgrade, Serbia
**Proteosys AG, 55129 Mainz, Germany

Second extracellular loop (ecl2) of dopamine (DA) D2 receptor is an essential part of the
dopaminergic ligands’ binding pocket. In order to be a part of the ligand binding surface it has to
fold down into the transmembrane domain of the DA receptor. The current study describes
modeling of the D2 DA receptor ecl2 and its interactions with arylpiperazine ligands.

In order to model the D2 DA receptor ecl2, a number of arylpiperazine ligands were used to
propose the pharmacophore model. The D2 DA receptor ecl2 model was built using Accelrys
Discovery Studio. To test the proposed model, docking analysis was performed and key amino
acid residues determined. Proposed receptor-ligand interactions were rationalized and compared
with measured binding affinity. Our findings show that the D2 DA receptor ecl2 can form a
number of interactions - aromatic, hydrophobic and polar. The ligand D2 DA ecl2 interactions are
essential for G protein-coupled receptors (GPCRs) molecular modeling and put forward new data
that could facilitate the design of novel drugs.
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Termodinamicka analiza razvijanja izoformi eksterne invertaze

Uros Z. Andjelkovié, Jurij Lah*

Institut za hemiju, tehnologiju i metalurgiju, Centar za hemiju
Univerzitet u Beogradu, Srbija (uros@chem.bg.ac.rs)
*Fakultet za hemiju i hemijsku tehnologiju, Katedra za fizicku hemiju
Univerzitet u Ljubljani, Slovenija (jurij.lah@fkkt.uni-lj.si)

Termodinamicki parametri (4G°, 4H°, TAS’, AC,’) razvijanja nedavno izolovanih izoformi
eksterne invertaze izraCunati su simultanom (globalnom) termodinamickom analizom kriva
razvijanja izoformi indukovanog gvanidinijum-hloridom. Krive razvijanja merene za svaku
izoformu na razliitim temperaturama opisane su reverzibilnim modelom dva stanja. Rezultati
pokazuju da izoforme imaju razliite termodinamicke parametre razvijanja. Pokazali smo da su
termodinamicki parametri u korelaciji sa gustinom negativnog naelektrisanja na povrsini nativnih
izoformi, koja raste redom EINV1 < EINV2 < EINV3 < EINV4. Termodinamicka stabilnost
izoformi na fiziolo$kim temperaturama prati isti redosled, dok na temperaturama iznad 50 °C ovaj
redosled je suprotan EINV1 > EINV2 > EINV3 = EINV4. Kvasac S. cerevisiae sintetizuje smesu
izoformi eksterne invertaze, u cilju poboljsanja efikasnosti industrijskih procesa potrebno je
izolovati najstabilniju izoformu EINV1 za primenu na temperaturama iznad 50 °C.

Thermodynamic analysis of unfolding of external invertase isoforms

Uro$ Z. Andjelkovi¢, Jurij Lah*
Institute of Chemistry, Technology and Metallurgy, Department of Chemistry NjegoSeva 12
11000 Belgrade, Serbia (uros@chem.bg.ac.rs)
*Faculty of chemistry and Chemical Technology, Department of Physical Chemistry
University of Ljubljana, Slovenia (jurij.lah@fkkt.uni-lj.si)

Thermodynamic parameters (4G°, 4H°, TAS°, AC,") were calculated by simultaneous (global)
thermodynamic analysis of guanidinium chloride induced unfolding of four, recently isolated,
external invertase isoforms. The resulting unfolding curves measured for each isoform at different
temperatures were described by a reversible two-state model. Obtained thermodynamic parameters
are different for different isoforms. We demonstrate that they correlate with surface charge density
of the native isoforms which follows the order EINV1 < EINV2 < EINV3 < EINV4.
Thermodynamic stability of the isoforms at physiological temperatures follows the same order
while above 50 °C the order is the opposite EINV1 > EINV2 > EINV3 = EINV4. Yeast S.
cerevisiae synthesize mixture of external invertase isoforms, improving efficiency of industry
processes would require isolation of most stabile isoform EINV1 for application at temperatures
above 50 °C.
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Oksidativni status biljaka pSenice nakon tretmana holnom Kkiselinom

Kevresan E. Slavko, Popovié¢ M. Boris, Dubravka Stajner, Ksenija Kuhajda*
Poljoprivredni fakultet, Novi Sad, Srbija
*PMF, Departman za hemiju, Novi Sad, Srbija

Cilj ovog rada je bio ispitivanje efekta tretmana razli¢itim koncentracijama holne kiseline na
oksidativni status mladih biljaka pSenice. Mlade biljke pSenice su uzgajane hidroponski dve
nedelje a zatim tretirane dodavanjem holne kiseline u hranjivi rastvor u koncentracijama 20, 40, 60
i 80 mg/dm’. Kontrola je bila bez dodatka holne kiseline. Folijarno tretiranje je izvrSeno
rastvorima holne kiseline koncentracije 40 i 80 mg/dm’. Nedelju dana nakon tretmana odredeni su
slede¢i parametri oksidativnog statusa u listovima i korenu biljaka: koli¢ina hidroksil radikala
(OH) i glutationa (GSH), sadrzaj rastvorljivih proteina, lipidna peroksidacija (LP) kao i aktivnost
enzima glutation peroksidaze (GSH-Px). Tretman holnom kiselinom doveo je do smanjenja
intenziteta LP kao 1 koli¢ine ‘OH radikala i GSH. Prilikom tretmana holnom kiselinom dolazi do
smanjenja aktivnosti GSH-Px, sem u listu pSenice kod vecih koncentracija holata (60 i
80 mg/dm?®). Utvrdjeno je takodje i blago poveéanje sadrzaja rastvorljivih proteina, a narogito pri
ve¢im koncentracijama i kod folijarnog tretmana. Na osnovu svih dobijenih rezultata moze se
zakljuciti da tretmani holnom kiselinom imaju antioksidantni efekat na pSenicu $to se manifestuje
smanjenjam koli¢ine HO- radikala i intenziteta LP.

Oxidative status of wheat plants after treatment with cholic acid

Kevresan E. Slavko, Popovi¢ M. Boris, Dubravka Stajner, Ksenija Kuhajda*,
Faculty of Agriculture, Novi Sad, Serbia
*Faculty of Science, Department of Chemistry, Novi Sad, Serbia

The aim of this work was to study the effect of treatments with different concentrations of cholic
acid on oxidative status of young wheat plants. Young wheat plants grown hydroponically for two
weeks were treated by adding cholic acid in nutrient solution at concentrations 20, 40, 60 and
80 mg/L. Foliar treatments were carried out by spraying plants with solutions of cholic acid with
concentrations of 40 and 80 mg/dm’. Control was without addition of cholic acid. After one week
several parameters of oxidative status were determined in leaves and roots of plants: quantities of
hydroxyl radicals (OH) and glutathione (GSH), soluble protein content, lipid peroxidation (LP)
and glutathione-peroxidase activity (GSH-Px) activity. Cholic acid treatments decreased LP
intensity, ‘OH and GSH quantities. The treatment with cholic acid also decreased GSH-Px activity,
except in leafs of plants treated by higher cholate concentrations (60 and 80 mg/dm®). Mild
increase of soluble protein content, especially by higher cholate concentrations and by foliar
treatments, was established. On the basis of the obtained results, it can be concluded that
treatments with cholic acid had antioxidant effects on wheat, which is manifested by reducing the
amount of HO e radicals and the intensity of LP.
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Novi antimikrobni fenolni abietanski diterpen iz biljne vrste
Lycopus europaeus L. (Lamiaceae)

Niko S. Radulovi¢, Marija S. Denié, Zorica Z. Stojanovi¢-Radi¢*
Departman za hemiju, Prirodno-matematicki fakultet, Univerzitet u Nisu
Visegradska 33, 18000 Nis, Srbija
*Departman za biologiju i ekologiju, Prirodno-matematicki fakultet, Univerzitet u Nisu,
Visegradska 33, 18000 Nis, Srbija

Novi diacilovani, polioksigenovani diterpen abietanskog skeleta je izolovan iz semena biljne vrste
Lycopus europaeus L. (Lamiaceae). Struktura ovog diterpena, koji je nazvan euroabienol, je
odredena na osnovu detaljne spektralne i hemijske analize. Prisustvo fenolnog prstena C, sa veoma
retkim Sablonom oksigenacije u strukturi euroabienola, kao i njegov relativno visok sadrzaj u
semenu (oko 1%, u odnosu na masu semena), naveli su nas da pokusamo da odredimo njegovu
mogucu biolosku ulogu. Stoga je ispitana in vitro mikrobioloska aktivnost euroabienola protiv
petnaest sojeva bakterija i Sest sojeva gljivica. Euroabienol je pokazao veoma Sirok spektar
antimikrobog dejstva, pa bi se mogao smatrati sekundarnim metabolitom koji ucestvuje u
primarnoj odbrambenoj reakciji biljke na napad patogena. Hemotaksonomski gledano, vazno je
istaci da je euroabienol prvi diterpen abietanskog skeleta naden u rodu Lycopus.

A new antimicrobial phenolic abietane diterpene from
Lycopus europaeus L. (Lamiaceae)

Niko S. Radulovi¢, Marija S. Denié, Zorica Z. Stojanovi¢-Radi¢*
Department of Chemistry, Faculty of Science and Mathematics, University of Nis
Visegradska 33, 18000 Nis, Serbia
*Department of Biology and Ecology, Faculty of Science and Mathematics, University of Nis,
Visegradska 33, 18000 Nis, Serbia

A new acetylated highly oxygenated abietane-type diterpenoid named euroabienol was isolated in
pure state from Lycopus europaeus L. (Lamiaceae) fruits and its structure elucidated through both
extensive spectral and chemical means. The presence of a phenolic C ring with a rare substitution
pattern in euroabienol and its high relative amount in the fruits (1%, based on the weight of the
fruits) urged us to try to establish its possible biological role. Thus, it was screened for its in vitro
antimicrobial activity against fifteen strains of bacteria and six fungal strains. Euroabienol showed
a broad spectrum of activity and probably is a first line defense plant metabolite against pathogen
attack. This is the first report on the occurrence of abietanes in the genus Lycopus.
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Identifikacija izopropil-/V-metilantranilata, novog alkaloida sa analgetskom
aktivnoscu, u etarskom ulju biljne vrste Choisia ternata Kunth

Niko S. Radulovi¢, Ana B. Miltojevi¢, Michael McDermott*, Steve Waldren**

John Adrian Parnell**, Mariana Martins Gomes Pinheiro***, Patricia Dias Fernandes™**

Fabio de Sousa Menezes*
Odsek za hemiju, Prirodno-matematicki fakultet, Univerzitet u Nisu, 18000 Nis, Serbia
* Panoz Institute, School of Pharmacy and Pharmaceutical Sciences, Trinity College Dublin 23,
Westland Row, Dublin 2, Ireland,

** Department of Botany, School of Natural Sciences, Trinity College, Dublin 2, Ireland,

**% Laboratério de Farmacologia da Inflamagéo e do Oxido Nitrico, Instituto de Ciéncias
Biomédicas, Universidade Federal do Rio de Janeiro, Rio de Janeiro, RJ. Brasil

Detaljnom analizom hemijskog sastava etarskog ulja biljne vrste Choisya ternata Kunth (Rutaceae)
metodama GC i GC-MS identifikovano je ukupno 157 komponenata i utvrdeno prisustvo jedinjenja
(u tragovima) za koje je pretpostavljeno da je izopropil-N-metilantranilat (1). Izopropil-N-metilantra-
nilat je sintetisan (ukupan prinos 43%) u cilju potvrde identiteta navedenog biljnog sastojka i dobija-
nja gramskih koli¢ina radi testiranja bioloske aktivnosti (centralne i periferne analgetske aktivnosti).
GC koinjektiranjem sintetisanog jedinjenja sa etarskim uljem biljne vrste C. ternata dokazano je nje-
govo prisustvo u ulju. Metil-N-metilantranilat (2, prinos 76%), koji je, takode, detektovan u etarskom
ulju C. ternata, kao 1 propil-N-metilantranilat (3, prinos 43%) sintetisani su na analogan nacin. Svi
sintetisani estri N-metilantranilne kiseline su spektralno okarakterisani (MS, IR, 1D i 2D — NMR)
¢ime su potvrdene njihove strukture. Rezultati testiranja analgetske aktivnosti ovih estara (1-3) je
ukazalo na postojanje znacajne doza-zavisne aktivnosti (¢ak i pri dozi 0,3 mg/kg) ovih jedinjnja.
Izopropil-N-metilantranilat je pokazao najvecu, a metil-NV-metilantranilat najmanju aktivnost.

Identification of a new antinociceptive alkaloid isopropyl N-methyl-anthranilate from the
essential oil of Choisya ternata Kunth (Rutaceae)

Niko S. Radulovi¢, Ana B. Miltojevi¢, Michael McDermott*, Steve Waldren**
John Adrian Parnell**, Mariana Martins Gomes Pinheiro***, Patricia Dias Fernandes***
Fabio de Sousa Menezes*

Department of Chemistry, Faculty of Science and Mathematics, University of Nis, Nis, Serbia
*Panoz Institute, School of Pharmacy and Pharmaceutical Sciences, Trinity College Dublin 23,
Westland Row, Dublin 2, Ireland
** Department of Botany, School of Natural Sciences, Trinity College, Dublin 2, Ireland
**% Laboratério de Farmacologia da Inflamagéo e do Oxido Nitrico, Instituto de Ciéncias
Biomédicas, Universidade Federal do Rio de Janeiro, Rio de Janeiro, RJ. Brasil

Detailed GC and GC-MS analyses of the essential oil of Choisya ternata Kunth (Rutaceae) revealed,
among 157 other volatiles, the presence of a minor constituent tentatively identified as isopropyl N-
methylanthranilate (1). A synthesis of 1 (total yield 43%) was undertaken in order to corroborate this
assumption and obtain gram quantities that would allow the testing of its biological activity
(peripheral and central antinociceptive activity). Co-injection of the obtained synthetic compound
with the essential oil sample of C. ternata confirmed the compound’s identity. Methyl N-methyl-
anthranilate (2, yield 76%), that was also detected in the oil of C. ternata, as well as propyl N-me-
thylanthranilate (3, total yield 50%) were likewise synthesized. All of the synthesized compounds
were spectrally characterized (MS, IR, 1D and 2D — NMR, 'H and "*C), which provided conclusive
proof of their structures. Compounds 1-3, were assayed for peripheral and central analgesic activities.
The results clearly demonstrate a very high (even significant at 0.3 mg/kg) dose dependent activity
for the antharnilates. Isopropyl N-methylanthranilate showed the highest, while methyl N-methyl-
anthranilate showed the lowest activity.
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Uticaj pH i koncnetracije glicerola na karakteristike biorazgradivih filmova
od proteinskog izolata uljane tikve golice

Senka Popovié, Draginja Peri¢in, Ljiljana Popovi¢ i Zuzana Vastag
Tehnoloski fakultet, Novi Sad, Srbija

U ovom radu pracen je uticaj pH i koncentracije glicerola na osobine biorazgradivih filmova
dobijenih od proteinskog izolata (PI) uljane tikve golice (Cucurbita pepo). Efekat pH i
koncentracije glicerola ocenjen je merenjem mehanickih (zatezna jacina — ZJ i izduzenje pri
kidanju — IK), hemijskih (sadrzaj vlage, rastvorljivost, antioksidatnivna aktivnost) i barijernih
osobina (propustljivost gasova). Pra¢eno je formiranje filmova na pH=2-12, pri koncentraciji
glicerola od 0,4 1 0,5g/g PI. Rezultati pokazuju da se filmovi formiraju na svim pH, sem u opsegu
pH=4-8. PI Dobijeni rezultati ukazuju da pH znacajno utice na osobine dobijenih filmova, a
koncentracija glicerola znacajno uti¢e (p<0.05) na ZJ, IK i rastvorljivost. Film sa najve¢om ZJ
(6.56 MPa) dobijen je pri pH=11, kada je dodato 0.4g glicerola/g PI. Povecanjem kolifine
glicerola, smanjila se ZJ. Izduzenje pri kidanju je bilo najbolje (196,61%) kod filma dobijenog pri
pH=12, a sa povecanjem koli¢ine glicerola, povecava se vrednost IK. Najveca rastvorljivost bila je
kod filmova pripremanih u kiseloj sredini (>79%), pri koli¢ini glicerola od 0,5g/g PI. Filmovi sa
najve¢im sadrzajem vlage i najvecom antioksidantnom aktivnoS¢u su dobijeni kada je pH>10.
Propustljivost gasova dobijenih filmova ukazuje na odli¢na barijena svojstva prema O,, N, i CO,.

Effects of pH and glycerol concnentrationon the properties of pumpkin oil cake
protein isolate biodegradable films

Senka Popovié, Draginja Peri¢in, Ljiljana Popovié and ZuZana Vastag
Faculty of Technology, Novi Sad, Serbia

Pumpkin oil cake protein isolate (PI) biodegradable films were prepared and pH and glycerol
concentration effect on these films were studied by measuring mechanical (tensile strength - TS,
and elongation at break — EB), chemical (moisture content, solubility and antioxidant activity) and
barrier characteristics (gas permeability) of obtained films. The PI film-forming ability was
evaluated at pH=2-12, while glycerol concentration was 0.4 and 0.5g/g PI. Results showed that
films could not be formed at pH=4-8, while showed film-forming ability at other examined pH.
Obtained results indicate that pH affected all tested characteristics, while glycerol concentration
had significant effect (p<0.05) only on TS, EB and solubility. The best TS (6.56 MPa) has film
made at pH=11, and when 0.4g glycerol/g PI was used. Increasing glycerol amount, TS decreased.
Elongation at break was the best (196.61%) for film prepared at pH=12, and EB values increased
with increase of glycerol concentration. The highest solubility have film made at acidic pH, and it
was over 79%, when glycerol concentration was 0.5g/g PI, while moisture content, and antioxidant
activity was the best for film prepared at pH>10. Gas permeability of obtained films showed that
PI films present excellent barrier for O,, N,, and CO,.
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Karakterizacija glavnih proteina mleka razlicitog porekla elektroforezom
koriS¢enjem Tris pufera visokog molariteta

Mirjana B. Pesi¢, Sladana P. Stanojevi¢, Miroslav M.Vrvi¢*, Miroljub B. Baraé
Poljoprivredni fakultet, Institut za prehrambenu tehnologiju i biohemiju,
Nemanjina 6, Beograd, Srbija
*Hemijski fakultet i Centar za hemiju IHTM, Studentski trg 12-16, Beograd, Srbija

Upotreba  natrijum-dodecil-sulfat-poliakrilamidne  gel elektroforeze  (SDS-PAGE) za
karakterizaciju proteina mleka razlicitog porekla je dobro poznata laboratorijska procedura.
Najcitiranija SDS-PAGE procedura je po Laemmli-u. Kori$¢enjem ovog postupka ne uocavaju se
razlike u proteinskim profilima razli¢itih vrsta mleka. Primenom modifikovanog protokola, koju
su predlozili Fling i Gregerson (1984), razlike u proteinskim profilima kozjeg, kravljeg i ovéijeg
mleka postaju uocljive. Dvostrukim povecanjem molariteta Tris-a u elektrodnom puferu i gelu za
odvajanje, postignuta je bolja definisanost proteinskih traka, njihova rezolucija i detekcija glavnih
proteina mleka.

U ovom radu primenili smo modifikovanu tehniku i pokazali znacajne razlike u elektroforetskom
ponasanju k-kazeina i parak-kazeina analiziranih mleka. Redosled k-kazeina prema rastucoj
pokretljivosti u gelu bio je: kravlji k-kazein, kozji k-kazeina i ov¢iji k-kazein. U slucaju para k-
kazeina redosled je bio: kozji parak-kazein, ov¢iji parax-kazein i kravlji parax-kazein. Poznato je
da je parax-kazein protein koji ne pokazuje proteoliticke promene tokom zrenja sireva. Zato
upotreba ove procedure moze biti vrlo efikasna za utvrdivanje autenti¢nosti mleka upotrebljenog
za njihovu proizvodnju.

Characterisation of major milk proteins from different species
by electrophoresis using a high-molarity Tris buffer

Mirjana B. PeSi¢, Sladana P. Stanojevi¢, Miroslav M. Vrvi¢*, Miroljub B. Bara¢
Faculty of Agriculture, Institute of Food Science and Technology, Nemanjina 6, Belgrade, Serbia
*Faculty of Chemistry and Department of Chemistry IChTM, Studentski trg 12-16
Belgrade, Serbia

The use of sodium dodecyl sulfate-polyacrilamide gel electrophoresis (SDS-PAGE) for the
characterisation of milk proteins has become a firmly established laboratory procedure. The most
widely cited SDS-PAGE procedure is Laemmli procedure. Using this procedure no differences
among protein profiles of different milk species was observed. Using the modified protocol,
proposed by Fling and Gregerson (1984), the differences among protein profiles of bovine, caprine
and ovine milk, could be detected. Increasing the molarity of Tris in the resolving gel and running
buffer twofold over the Leammli concentrations, yielded superior banding, resolution and
detection of major milk proteins.

In this study we applied the modified technique and approved significant differences among
electrophoretic properties of k-caseins and parax-caseins of different species. The order of k-
caseins in electrophoretic gel according to increasing mobility was: bovine k-casein, caprine k-
casein and ovine k-casein. In the case of parak-caseins, the order was: caprine parak-casein, ovine
parak-casein and bovine parak-casein. It is known that parak-casein is protein which does not
show proteolytic changes during the cheeses ripening. Thus, the application of this procedure
could be very effective in estimating the authenticity of milk species used for their production.
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Ispitivanje mikrobioloSke aktivnosti cinamil derivata arilpiperazina

Irena T. Novakovi¢, Jelena Z. Penjisevi¢, Vladimir V. Sukalovi¢, Deana B. Andrié¢*
Goran M. Rogli¢*, Sladana V. Kosti¢-Rajaci¢
IHTM-Centar za hemiju, NjegoSeva 12, Beograd, Srbija
*Hemijski fakultet Univerziteta u Beogradu, Studentski trg 12-16, Beograd, Srbija

S obzirom na to da i derivati cimetne kiseline i N-aril derivati piperazina pokazuju antibakterijsku
aktivnost'?, cilj ovog rada bio je proucavanje potencijalne aktivnosti cinamil derivata
arilpiperazina na izabrane sojeve bakterija.

Dobijenim derivatima 1-9, sintetisanim po ranije objavljenoj proceduri’, odredene su: minimalne
inhibitorne koncentracije na Gram pozitivne bakterije Bacillus subtilis, Clostidium sporogenes,
Enterococcus sp., Micrococcus flavus, Sarcina lutea 1 Staphylococcus aureus 1 Gram negativne
bakterije Proteus vulgaris, Pseudomonas aeruginosa, Salmonella enteritidis 1 Escherichia coli kao
1 toksi¢nost na racice Artemia salina.

NN
N N/\ R: 1=H, 2=2-OCHj, 3=3-OCH,
x K/N 4=4-OCHj;, 5-2-NO,, 6=3-NO,,

7=4-NO,, 8=2-Cl, 9=3-Cl

Antibacterial activity of V-cinnamyl-arylpiperazines

Irena T. Novakovi¢, Jelena Z. Penjisevi¢, Vladimir V. Sukalovi¢, Deana B. Andrié¢*
Goran M. Rogli¢*, Sladana V. Kosti¢-Rajaci¢
Center of Chemistry, ICTM, NjegoSeva 12, Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia

Since both the derivatives of cinnamic acid and N-aryl piperazine show antibacterial activity'?, the
objective of this study was to examine the potential activity of cinnamyl derivatives of
arylpiperazine against selected bacteria.

For a chosen set of derivatives 1-9, synthesized by a previously published method®, we
determined: the minimum inhibitory concentration for Gram positive: Bacillus subtilis, Clostidium
sporogenes, Enterococcus sp., Micrococcus flavus, Sarcina lutea and Staphylococcus aureus and
Gram negative bacteria: Proteus vulgaris, Pseudomonas aeruginosa, Salmonella enteritidis and
Escherichia coli and the toxicity against the nauplii of Artemia salina.

1. B. Narasimhan, D. Belsare, D. Pharande, V. Mourya, A. Dhake, Eur. J. Med. Chem. 2004, 39(10), 827-
834

2. P. Chaudhary, R. Kumar, A. Verma, D. Singh, V. Yadav, A. Chhillar, G.L. Sharma, R. Chandra, Bioorg.
Med. Chem. 2006, 14(6), 1819-1826 5

3. J. PenjiSevi¢, V. Sukalovi¢, D. Andri¢, S. Kosti¢-Rajaci¢, V. Soski¢, G. Rogli¢, Arch. Pharm. Chem. Life
Sci. 2007, 340, 456-465
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Uticaj varijeteta i proizvodnog procesa na sadrzaj proteina u sojinom mleku

Sladana P. Stanojevi¢, Miroljub B Baraé, Mirjana B. Pesi¢, Milica Z. Pavli¢evié
Vanja S. Jankovi¢, Biljana V. Vuceli¢-Radovié¢
Poljoprivredni fakultet, Nemanjina 6, Zemun, Srbija

Prinos i kvalitet sojinog mleka zavisi od nekoliko faktora: nacin proizvodnje, uslovi gajenja
sojinog zrna i sorte soje. Tradicionalno pripremljeno sojino mleko ima tzv. leguminozni miris i
ukus. Kada se u pripremi sojinog mleka primenjuje kuvanje sojinog zrna uz ubacivanje vodene
pare pod pritiskom, poznato kao hidrotermi¢ko kuvanje (HTC), mleko ima manje izrazenu
nepovoljnu aromu. Sojino mleko je pripremljeno od 6 domacih sorti soje HTC-postupkom.
Sagledani su efekti varijeteta i primenjenih uslova proizvodnje na sadrzaj i sastav glavnih rezervih
proteina sojinog mleka. Razli¢iti varijeteti soje imaju razliCite sastave proteinskih frakcija u zrnu i
mleku. Pomoéu SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel electrophoresis) je
utvrdeno prisustvo B-konglicinina, glicinina i njihovih podjedinica u sojinom mleku (o' +a=8,11-
10,24%; B+p'=2,56-3,85% - podjedinice P-konglicinina; kiseli=35,21-43,52% i bazni=8,52-
10,97% glicininski polipeptidi). Kod svih ispitivanih sorti vrednost iskoristivosti proteina u toku
pripreme sojinog mleka bila je oko 80-96%, Sto je pokazatelj efikasnosti ekstrakcije proteina u
primenjenom postupku proizvodnje. Primenjena istrazivanja mogu biti korisna u budu¢em radu na
poboljsanju kvaliteta hrane biljnog porekla.

Ovaj rad je finansiralo Ministarstvo za nauku i tehnoloski razvoj (Projekat TR 31022).

Varietal and processing method effects on soymilk proteins content

Sladjana P. Stanojevic, Miroljub B. Barac, Mirjana B. Pesic, Milica Z. Pavlicevic
Vanja S. Jankovic, Biljana V. Vucelic-Radovic
Faculty of Agriculture, Nemanjina 6, Zemun, Serbia

Yield and quality of soymilk are affected by several factors, such as soymilk-processing methods,
soybean growth environment and variety. Traditionally prepared soymilk has painty and beany
flavor. Soymilk produced by a steam-infusion cooking process, known as hydrothermal cooking
(HTC), has a less beany flavor. In this work, soymilk samples were made from six Serbian
soybean genotypes by HTC-process. This was undertaken to estimate the effects of soybean
genotype and processing conditions on the composition of major soymilk proteins. Soybean
varieties had different storage protein compositions in beans and milk. SDS-PAGE separated -
conglycinin and glycinin in soymilk (o'+0=8.11-10.24%; B+f'=2.56-3.85% P-conglycinin
subunits; acidic=35.21-43.52% and basic=8.52-10.97% glycinin polypeptides). The examined
genotypes are characterized by relatively high total protein content in beans and respective milks.
For all soybean varieties, there was approximately a 80-96% recovery in protein content during the
preparation of soymilk. This would is an indication of the processing method efficiency of the
protein extraction. The results of this study may improve the quality of processed vegetarian foods.
The study was financed by the Serbian ministry of Science and Technological Development
(Project TR 31022).
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Termalna stabilnost konjugata polienskog antibiotika sa polisaharidom

Jovana R. Stefanovié, Dragica M. Jakovljevi¢, Gordana D. Gojgi¢-Cvijovi¢, Miroslav M. Vrvi¢*
IHTM, Centar za hemiju, Univerzitet u Beogradu, Njegoseva 12, P. f. 473, 11000 Beograd,
*Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 16, P. f. 51, 11158 Beograd

Polienski makrolidni antibiotici su veoma efikasni u medicinskom tretmanu mikoza koje izazivaju
patogene gljive, kao §to su vrste rodova Candida i Aspergillus. U cilju smanjenja toksi¢nosti ovih
antibiotika i povecavanja njihove rastvorljivosti na fizioloSkim pH-vrednostima, sintetizovani su
konjugati sa oksidovanim polisaharidima rastvornim u vodi. Imino polimeri polienskog
makrolidnog antibiotika nistatina i oksidovane gumiarabike dobijeni su formiranjem struktura
Schiff-ovih baza, posle ¢ega su redukovani u stabilnije alkilamine reakcijom sa natrijum-
borhidridom. Sintetizovana jedinjenja su ispitana termogravimetrijskom analizom u odnosu na
polienski antibiotik, nativni polisaharid i uzorke oksidovane gumiarabike.

Utvrdeno je da sintetizovani konjugati pokazuju bolju termalnu stabilnost u odnosu na polazna
jedinjenja kao i na oksidovani polisaharid. Ove razlike se mogu objasniti otvaranjem pojedinih
heksopiranoznih prstenova Seéera u toku oksidacije, ¢ime je omoguéena slobodnija rotacija oko -
glikozidnih veza polisaharidnog niza.

Conjugates of Polyene Antibiotic with Polysaccharide - Thermal Stability

Jovana R. Stefanovié, Dragica M. Jakovljevi¢, Gordana B. Gojgi¢-Cvijovi¢, Miroslav M.Vrvic¢*
IChTM, Department of Chemistry, University of Belgrade, NjegosSeva 12, P. O. Box 473
11000 Belgrade, Serbia,

*Faculty of Chemistry, University of Belgrade , Studentski trg 16, P. O. Box 51
11158 Belgrade, Serbia

Polyene macrolide antibiotics are very efficient agents in medical treatment of mycoses caused by
pathogenic fungi, such as Candida and Aspergillus. With the aim of reducing toxicity of these
antibiotics and increasing their solubility at the physiological pH-values, conjugates with oxydized
polysaccharides soluble in water were synthesized. Imino polymers of the polyene macrolid
antibiotic nystatine and oxidized gum arabic were obtained by forming of the Shiff bases
structures, after which they were reduced in stable alkylamines by reaction with sodium
borohydride. Synthesized compounds were examined by thermogravimetric analysis, in regards to
pure polyene antibiotic, native polysaccharide and samples of the oxidized gum arabic.

It was found that synthesized conjugates showed better thermal stability compared to starting
compounds and oxidized polysaccharide. These differences could be explained by the opening of
some of the polysaccharide hexopyranose rings during the oxidation, which enabled free rotation
around B-glycosidic linkages of the polysaccharide chain.
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Najce$¢i isparljivi kontaminanti etarskih ulja i biljnih ekstrakata uvedeni u toku
izolovanja: brzo i lako profilisanje

Niko S. Radulovi¢, Polina D. Blagojevié
Departman za hemiju, Prirodno-matematicki fakultet, Univerzitet u Nisu
Visegradska 33, 18000 Nis, Srbija

Kako bi se utvrdio identitet i skrenula paznja na neke od najée$cih isparljivih kontaminantata
etarskih ulja (EO) i biljnih ekstrakata (PE), uvedenih u toku izolovanja, vrsene su GC i GC-MS
analize ostataka nakon isparavanja Sest komercijalnih dietil-etara (rutinski kori$¢eni rastvara¢ u
hemiji prirodnih proizvoda) i hidrodestilata plastiéne mase. Skoro 200 jedinjenja, koja se mogu
podeliti u dve grupe, je identifikovano u 7 tipova analiziranih uzoraka. Prvu grupu su sadinjavala
Siroko upotrebljavana sinteticka jedinjenja (npr. butilovani hidroksitoluen, estri ftalne kiseline,
neki uobicajeni plastifikatori i sl.). Ova jedinjenja treba ili izostaviti iz konacnih lista EO/PE
sastojaka, ili ih treba jasno oznaciti kao kontaminante. U drugu grupu su svrstana jedinjenja koja
mogu biti sintetskog i/ili prirodnog (biljnog) porekla: jedinjenja izvedena iz metabolizma masnih
kiselina, proizvodi anaerobne intracelularne/mikrobne fermentacije (npr. izomerni 2,3-butandioli),
i sl. Pri navodenju nekog od ovih jedinjenja kao EO/PE sastojaka treba biti posebno obazriv, a
najbolje bi bilo utvrditi da li je dati sastojak prisutan u rastvaracu(ima) koris¢enom(im) za
izolovanje EO/PE smesSe. Brzo i jednostavno profilisanje rastvaraa se moze izvrsiti pomocu
odgovarajuceg usrednjenog masenog skena ukupnog joskog hromatograma.

The most frequently encountered volatile contaminants of essential oils and plant
extracts introduced during the isolation procedure: fast and easy profiling

Niko S. Radulovi¢, Polina D. Blagojevié
Department of Chemistry, Faculty of Science and Mathematics, University of Nis
Visegradska 33, 18000 Nis, Serbia

In order to explore and point out to some of the most common volatile anthropogenic
contaminants of essential oils (EO) and plant extracts (PE), detailed GC and GC-MS analyses of
the evaporation residues of six commercially available diethyl ethers (routinely used solvent in
natural product chemistry) and of a plastic bag hydrodistillate were performed. Almost 200
different compounds were identified in the seven types of analyzed samples. These compounds
could be generally divided into two groups. The first group was comprised of those constituents
that could only be of a synthetic/artificial origin (e.g. butylated hydroxytoluene, phthalic acid
esters and some other usual plasticizers, etc.). Such compounds should be omitted from the final
list of EO/PE constituents, or should be clearly designated as potential contaminants. Members of
the second group were constituents that could be of both synthetic and/or natural (plant) origin:
compounds derived from the fatty acid metabolism or products of anaerobic intracellular (or
microbial) fermentation (e.g. the isomeric 2,3-butandiols). Identification of some of these
compounds as EOQ/PE constituents should be taken with caution. In such cases, solvent(s) used for
the EO/PE isolation should be screened for the presence of certain EO/PE constituents. A fast and
easy way for such screening of solvents could be done using their average mass scans of the total
ion chromatograms (AMS profiles).

93




XLIX savetovanje Srpskog hemijskog drustva
BH13-P

Antioksidantne osobine ekstrakata Marrubium peregrinum L. (Lamiaceae)

Mira R. Popovié, Sanja S. Vlaisavljevi¢, Biljana B. Kaurinovi¢
Prirodno-matematicki fakultet, Departman za hemiju, biohemiju i zastitu Zivotne sredine
Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija

Antioksidantna aktivnost metanolnog ekstrakta biljke Marrubium peregrinum, akupljene sa tri
razli¢ite lokacije (Backo Gradiste - Rimski Sanac, Novi Knezevac i Senta) je ispitana
odredivanjem slobodno-radikalskog kapaciteta (RSC), kao i efekta na lipidnu peroksidaciju (LP).
RSC je odreden merenjem ,scavenging™ aktivnosti metanolnog ekstrakta na 2,2-difenil-1-
pikrilhidrazil (DPPH"), super oksid anjon (O,"), NO® i OH" radikala. Efekat na LP je procenjen
praéenjem aktivnosti etarskih ulja u Fe'/askorbat sistemu indukcije. Biljni materijal je osusen na
vazduhu i samleven u mikseru. Radi dobijanja biljnih ekstrakata izvrSena je maceracija
(ekstrakcija na hladno) na slede¢i nacin: 200 g biljnog materijala je potopljeno u 70%-ni metanol.
Posle 24h macerat je filtriran 1 postupak je ponovljen jo§ dva puta. MeOH ekstrakt je uparen na
rotacionom vakuum uparivacu i ostatak je vodeni ekstrakt. Taj ostatak je rastvoren u 50%-nom
etanolu da bi se napravili 10%-ni rastvori. I 10%-ni, i razblazeni rastvori su koris¢eni u daljem
ispitivanju. Eksperimentalni rezultati ukazuju da je metanolni ekstrakt M. peregrinum sakupljene
sa lokaliteta Senta ispoljio najjaci inhibitorni efekat, s obzirom da je ICs, vrednost postignuta sa
najnizom koncentracijom. Isti rezultati su dobijeni prilikom ispitivanja uticaja metanolnog
ekstrakta na LP. Razlike uocene u delovanju pojedinih ekstrakata su verovatno posledica razlicitog
sadrzaja flavonoida i drugih antioksidantnih komponenata.

Antioxidant properties of Marrubium peregrinum L. (Lamiaceae) extracts

Mira R. Popovi¢, Sanja S. Vlaisavljevi¢, Biljana B. Kaurinovic¢
Facultz of Sciences, Department of chemistrz, biochemistrz and environmental protection
Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia

The antioxidant activity of Marrubium peregrinum methanol extracts, collected from three
different locations (Backo Gradiste - Rimski Sanac, Novi Knezevac and Senta) was evaluated as a
free radical scavenging capacity (RSC), together with effects on lipid peroxidation (LP). RSC was
assessed measuring the scavenging activity of the MeOH extracts on 2,2-diphenyl-1-picrylhydrazil
(DPPH"), super oxide anion (O,""), NO® and OH" radicals. Effects on LP was evaluated following
the activities of MeOH extracts in Fe*"/ascorbate system of induction. The plant leaves were dried
in air and ground in a mixer. 200 g of finely powdered material was macerated three times in 70%
methanol (MeOH) during a 24-h period. The macerates were collected, filtered, and evaporated to
dryness under vacuum. The residues were dissolved in 50% ethanol to make 10% (w=v) solutions.
Both, these and the diluted solutions, were further used for examination. The results obtained show
that the methanol extract of M. peregrinum collected from Senta locality exhibited the strongest
inhibitory effect, as the 1Cs, value was achieved with the lowest concentration. The same result
was obtained in investigation of extracts impact on LP. The differences observed in the action of
particular extracts are probably due to the different contents of flavonoids and some other
antioxidant compounds.
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Crepounn u3 kykyte (Conium maculatum L.) — I'X-MC anaau3a

Huxko C. Pagynosuh* u Hesenka /1. Bophesuh
Henapmman 3a xemujy, Ilpupoono-wamemamuuxu ¢paxynmem, Ynugsepzumem y Huwy
Buweepaocka 33, 18000 Huw, Cpouja.

VY 0oBOM pajy cy W3HETH pe3yiTaTH HCIHTHBama crepouna 6mibHe Bpcre Conium maculatum L.
(xyxyra), u3 mopoauie Apiaceae, 10Opo Mo3HaTe OTPOBHE KOPOBCKE OMIbKe. YpaleHe Cy meTajpHe
I'X-MC anHanm3e gBazmeceT W 1Ba y30pKa (AMXIIOPMETAHCKH €KCTPaKTH OMJBHUX oprana Bpcte C.
maculatum; matepujan je cakylubaH ca TpPHU JIOKaluje, y TOKY TpH Wiu uetupu ¢enodase).
JlBameceT M 4eTHPHU CTEPOUAA CY WACHTH(UKOBAHA, O KOjHX ILIECT UMa €procTaHCKO je3rpo, JOK
OCTaJIH MMOCEyjy CTUIMACTAaHCKH CKelieT. MaeHTuuKaIuja OBuX jeUbCHa j¢ BPIICHA Ha OCHOBY
wuxoBe MC ¢parmenTanuje, ka0 M ['X KOUIBEKUMjOM YHCTHX jeIUBEHa H XEMH]CKOM
TpanchopMaIijoM (CHIMIOBakbEM). YOUCHO je Ja Cy CTepOUIM TJIABHH CACTOjI[M eKCTpakara
kopena (o 70%) oBe OuipHE BpcTe y mocieanoj ¢dasu ¢penonomkor pazsuha. Hajsacrynssenuju
cy 6mnn cturmacra-5,22-nueH-34-0i1 (CTUrMacTepoIt) U cTurmacra-5-eH-35-o1 (f-curoctepon). la
O0u mokymanu jga kiacu(uKyjeMo Hamle y3opke, ypaheHa je craTucTuuka oOpana JoOWjeHHX
pesynTtara kopuimihemeM Merone aHamm3e rinaBHe kommoHeHTe (PCA) m  armomepatuBHE
xujepapxujcke kinacrep aHammse (AHC), ca peraTuBHIM capikajeM cTeponIa Kao Baprjadbiama.

Steroids from Poison Hemlock (Conium maculatum L.): a GC-MS analysis

Niko S. Radulovi¢* and Nevenka D. Pordevi¢
Department of Chemistry, Faculty of Science and Mathematics, University of Nis
Visegradska 33, 18000 Nis, Serbia.

The steroid content of Conium maculatum L. (Poison Hemlock), Apiaceae, a well known weed
plant species, has been studied herein for the first time. This was achieved by detailed GC-MS
analyses of twenty two samples (dichloromethane extracts of different plant organs of C.
maculatum at three or four different stages of phenological development, collected from three
locations). In total, twenty four different steroids were identified. Six steroids had an ergostane
nucleus while the other ones possessed a stigmastane carbon framework. The identity of these
compounds was determined by spectral means (MS fragmentation), GC co-injections with
authentic standards and chemical transformations (silylation). Steroid compounds were noted to be
the main chemical constituents of root extracts (up to 70%) of this plant species in the last phase of
development. The predominant were stigmasta-5,22-dien-35-ol (stigmasterol) and stigmasta-5-en-
3p-ol (f-sitosterol). In an attempt to classify our samples, we performed principal component
analysis (PCA) and agglomerative hierarchical clustering (AHC) using steroid percentages as
variables.

95



XLIX savetovanje Srpskog hemijskog drustva
BH15-P

Sinteza estara metoksi-(propenil)fenola u cilju identifikacije sastojaka
etarskog ulja biljne vrste Anthemis segetalis Ten. (Asteraceae)

Niko S. Radulovi¢, Marko Z. Mladenovié
Departman za hemiju, Prirodno-matematicki fakultet, Univerzitet u Nisu, Visegradska 33
18000 Nis, Srbija

Detaljnom analizom hemijskog sastava etarskog ulja biljne vrste Anthemis segetalis Ten.
(Asteraceae), koris¢enjem GC i GC-MS, identifikovano je ukupno 155 sastojaka. Analiza je
ukazala i na prisustvo jo$ 3 jedinjenja (u koli¢inama manjim od 0,5%), a za koje je, na osnovu
njihovih masenih spektara, pretpostavljeno da su neki od izomernih metoksi-(propenil)fenil-
pentanoata, odnosno -pentenoata. U cilju identifikacije nepoznatih jedinjenja, a i dobijanja
dovoljnih koli¢ina za testiranja bioloske aktivnosti, izvrSena je sinteza 36 estara regioizomera
eugenola sa angelika- ((Z)-2-metil-2-butenskom), tiglinskom ((£)-2-metil-2-butenskom), senecio
(3-metil-2-butenskom), valerijanskom (pentanskom), izovalerijanskom (3-metilbutanskom) i 2-
metilbutanskom kiselinom. Svi sintetisani estri (od kojih 31 predstavlja nova jedinjenja) su,
ponaosob, GC ko-injektirani sa etarskim uljem ove biljne vrste. Zakljuceno je da su jedinjenja,
prisutna u ulju, estri angelika, izovalerijanske i 2-metilbutanske kiseline, medutim identitet fenola
((estri Sest alilmetoksifenola (od ukupno mogucih deset izomernih eugenola), koji su u ovom radu
sintetisani, nisu odgovarali prirodnim estrima iz ulja A. segetalis) nije utvrden.

Synthesis of methoxy-(propenyl)phenyl esters from the essential oil
of Anthemis segetalis Ten. (Asteraceae)

Niko S. Radulovi¢, Marko Z. Mladenovié
Department of Chemistry, Faculty of Science and Mathematics, University of Nis
Visegradska 33, 18000 Nis, Serbia

A detailed GC and GC-MS analysis of the essential oil of Anthemis segetalis Ten. (Asteraceae)
resulted in the identification of 155 components. The analysis also pointed to the presence of 3
interesting compounds (in amounts of less than 0.5%), that were, according to their mass spectral
fragmentation, tentatively identified as the isomeric methoxy-(propenyl)phenyl pentanoates and
pentenoate. In order to identify the unknown volatile compounds, and obtain sufficient quantities
for biological activity assays, a synthesis was undertaken of 36 esters of regioisomers of eugenol
with angelic ((Z)-2-methyl-2-butenoic), tiglic ((E£)-2-methyl-2-butenoic), senecioic (3-methyl-2-
butenoic), valeric (pentanoic), isovaleric (3-methylbutanoic) and 2-methylbutanoic acids. All
synthesized esters (of which 31 represent new compounds) were separately GC co-injected with
the essential oil of this plant species. It was concluded that the compounds present in the oil are
esters of angelic, isovaleric and 2-methylbutanoic acids, but the phenol ((esters of six
allylmethoxyphenols (out of ten possible isomeric eugenols), which were synthesized in the course
of this work, did not correspond to any of the natural esters from the essential oil of A. segetalis)
remained unidentified.
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Kloniranje i optimizacija ekspresije rekombinantnog cistatina iz Kivija

Ivan V. Mrki¢, Milica Popovi¢, Marija Gavrovi¢ Jankulovic¢
Hemijski fakultet, Beograd, Studentski trg 12-16, Srbija

Cistatin, inhibitor cistein proteaza, predstavlja jedan od manje zastupljenih proteina kivija
(Actinidia deliciosa), ali i jedan od vaznih alergena ovog alergenskog izvora. Nalazi se pretezno u
kori kivija, a njegova fizioloska uloga nije sasvim razjasnjena. Ovaj protein bi mogao imati
primenu u dijagnostifikovanju alergije na kivi zbog njegove interakcije sa IgE.

Svrha ovog rada je optimizacija dobijanja rekombinantnog cistatina iz kivija u cilju dobijanja veée
koli¢ine proteina i utvrdivanja njegovih strukturnih osobina, prvenstveno IgE reaktivnosti u
poredenju sa prirodnim cistatinom.

U ovom radu gen za cistatin je ukloniran iz pUCS57 u ekspresioni vektor pQE60 i optimizovana je
ekspresija cistatina u Escherichia coli. Laboratorijska proizvodnja proteina je indukovana u
éelijama soja BL21 pomoéu IPTG-a. Celije su gajene u LB medijumu uz selektivne markere
(ampicilin, hloramfenikol i kanamicin). Varirani su temperatura i duZina trajanja ekspersije.
Proizvodnja proteina je detektovana anti-His i anti-cistatin antitelima u Western blotu.

Cloning and optimizing of protein expression of recombinant cystatin
from kiwifruit

Ivan V. Mrki¢, Milica Popovié, Marija Gavrovi¢ Jankulovic¢
Faculty of Chemistry, Belgrade, Studentski trg 12-16, Serbia

Cistatin, a cystein protease inhibitor, represents one of the less abundant proteins of kiwifruit
(Actinidia deliciosa), however it is an important allergen from kiwi. It is found mostly in the peel
of kiwifruit but its physiological role is unknown. Due to its IgE reactivity and capability to induce
allergic symptoms this protein could find application in the diagnosis of kiwifruit allergies.

The main goal of this work was to optimize the expression of recombinant cistatin from kiwifruit
in order to obtain larger amounts of the protein and to be able to elucidate its structural features,
primarily IgE reactivity in comparison to the natural counterpart.

The gene for cistatin was cloned from pUCS57 vector into pQE60 expression vector and the protein
expression was done in Escherichia coli. The protein production was optimized on a small scale in
BL21 cells by using isopropyl-p-D-thio-galactoside (IPTG), by varying the temperature and
duration of protein expression. The recombinant protein was detected with anti-His and anti-
cistatin antibodies in the Western blot.
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Karakterizacija lipaze iz Candida utilis dobijene tehnikom gajenja na ¢vrstoj
podlozi koriS¢enjem uljane pogac¢e maslina kao supstrata

Omar Ali Saied moftah, Sanja Z. Grbav¢i¢*, Nevena D. Lukovié, Milena G. Zuza
Dejan 1. Bezbradica, Zorica D. Knezevi¢-Jugovi¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Srbija
*Inovacioni centar TehnoloSko-metalurskog fakulteta, Univerzitet u Beogradu, Srbija

U radu je ispitana kinetika rasta i produkcije lipaze tokom kultivacije Candida utilis na uljanoj
pogaci maslina poreklom iz Libije. Na optimizovanoj podlozi, oboga¢enoj maltozom i ekstraktom
kvasca, maksimalni prinos lipaze ostvaren je nakon 5 dana fermentacije, u kasnoj stacionarnoj fazi
rasta ¢elija. Ova lipaza je delimi¢no precis¢ena metodom frakcionog talozenja amonijum-sulfatom
(12 puta sa prinosom 85%). Ispitani su uticaji temperature i pH na aktivnost/stabilnost dobijene
lipaze. Proizvedena lipaza pokazuje optimum delovanja na 45 °C u kiselim uslovima, na pH 5,0.
Molekulska masa odredena je SDS-PAGE elektroforezom i iznosi 64,9 kDa. Joni Sn*", Zn*" i
nejonski detergenti Tween 80, Tween 20 i Triton X-100 inhibiraju proizvedenu lipazu, dok joni
K", Cu*", Ca®" i natrijum-deoksiholat deluju kao aktivatori dobijene lipaze.

Characterization of Candida utilis lipase produced by solid state fermentation using
olive oil cake as a substrate

Omar Ali Saied moftah, Sanja Z. Grbav¢i¢*, Nevena D. Lukovié, Milena G. Zuza
Dejan 1. Bezbradica, Zorica D. Knezevi¢-Jugovi¢
Faculty of Technology and Metallurgy, University of Belgrade, Serbia
*Innovation center of Faculty of Technology and Metallurgy, University of Belgrade, Serbia

In this work kinetics of Candida utilis growth and lipase production on Libyan olive oil cake was
studied. Maximum of produced lipases occurred after 5 days, in late stationary phase of cell
growth, on medium supplemented with maltose and yeast extract. Lipase was partially purified by
fractional ammonium sulphate technique (12 fold with 85% yield). The effects of temperature and
pH on lipase activity/stability were studied. The produced lipase showed highest activity at 45 °C
in acidic conditions (pH=5.0). The molecular weight of produced enzyme determined by SDS-
PAGE was 64.9 kDa. Tween 80, Tween 20, Triton X-100 and Sn**, Zn*" had inhibitory effect on
lipase activity, whereas K*, Cu*" and Ca”" salts and sodium deoxycholate had effect as activators.
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Ispitivanje tolerancije soja Pseudomonas aeruginosa san ai na
Zivu, kadmijum i bakar

Milena G. Rikalovi¢, Miroslav M. Vrvi¢, Gordana Gojgi¢-Cvijovi¢* i Ivanka Karadzi¢**
Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Srbija
*Centar za hemiju, IHTM, Univerzitet u Beogradu, Njegoseva 12, Srbija
**Medicinski fakultet, Centar za hemiju, Univerzitet u Beogradu, Visegradska 26, Beograd, Srbija

Zagadenje zivotne okoline teSskim metalima je ozbiljan problem savremenog sveta. Medu
metalima koji su Cesti zagadjivaci su: bakar, kadmijum i ziva. Cilj ovog rada je bilo ispitivanje
osetljivosti soja Pseudomonas aeruginosa san ai na pomenute teSke metale. Minimale inhibitorne
koncentracije kadmijuma i bakra od 2 i 4 mM, redom, pokazale su da je soj otporan na ova dva
metala. MIK za Zivu je bila najniza testirana koncentracija metala od 0,5 mM. Dobijene vrednosti
MIK-a za kadmijum i bakar stavljaju soj P. aeruginosa san ai u grupu bakterija koje ispoljavaju
visoku toleranciju prema ovim teSkim metalima. Utvrdeno je da je ziva toksi¢na za soj. Ispitivanja
mehanizama detoksikacije soja P. aeruginosa san ai u cilju potencijalne primene u procesima
bioremedijacije su u toku.

Study of tolerance of Pseudomonas aeruginosa san ai to
mercury, cadmium and copper

Milena G. Rikalovi¢, Miroslav M. Vrvi¢, Gordana Gojgi¢-Cvijovi¢* and Ivanka Karadzi¢**
Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Serbia
*Departement of Chemistry,IChTM, University of Belgrade, Njegoseva 12, Serbia
**School of Medicine, Center of Chemistry, University in Belgrade,
Visegradska 26, Belgrade, Serbia

The pollution of the environment with toxic heavy metals is spreading throughout the world along
with industrial progress. Among the common heavy metals used and the more widespread
contaminants of the environment are mercury, cadmium and copper. Present research was
performed in order to screen tolerance of strain Pseudomonas aeruginosa san ai to these heavy
metals. Study showed that P. aeruginosa san ai is tolerant to cadmum and coper with MIC’s of 2
and 4 mM, respectively. MIC for mercury was the lowest tested concentration of 0.5 mM. This
suggests that P. aeruginosa san ai has large potential for bioremediation of environments
contaminated with cadmium and copper and that mercury is toxic for the strain. In order to
improve possible application of strain P. aeruginosa san ai in processes of bioremediation the
study of mechanisams of metal uptake are underway.

99




XLIX savetovanje Srpskog hemijskog drustva
BT03-O

Temperaturna i pH stabilnost bioloski aktivnih enzimskih hidrolizata proteinskog
izolata pogace uljane tikve golice

Zuzana Vastag, Draginja Periin, Ljiljana Popovi¢, Senka Popovié¢
Tehnoloski fakultet, Univerzitet u Novom Sadu, Srbija

Proteinski hidrolizati sa bioloski aktivnim svojstvima imaju veliku perspektivu primene kao
funkcionalni i bioaktivni ingredijenti Siroke lepeze prehrambenih proizvoda. Zbog velikog
interesovanja da se bioloski aktivni proteinski hidrolizati koriste u pripremi hrane, od prakti¢nog je
znacaja ispitati njihovu stabilnost pod uticajem povisenih temperatura, kao i promena pH. U radu
je ispitana temperaturna i pH stabilnost bioloski aktivnih hidrolizata proteinskog izolata (PI)
pogace uljane tikve golice. U prethodnim istrazivanjima, u hidrolizatu sa alkalazom sa stepenom
hidrolize (DH) 53,23+0,7% utvrdena je antiradikalska aktivnost od 7,59+0,081mTEAC/mg i
inhihibitorna aktivnost prema enzimu konvertazi angiotenzina (ACE) od 71,05+7,5%
(EC5¢=0,422mg/ml). Hidrolizati nakon termickih tretmana na temperaturama od 50°C do 100°C
nisu pokazali promenu antiradikalske aktivnosti (p<0.05), sa proseénom aktivnosti od
7,63+£0,5 mTEAC/mg. Ispitivanja stabilnosti pH u opsegu pH od 2,00 do 9,00 pokazala su i da
se antiradikalska aktivnost hidrolizata ne menja ni pod uticajem promene pH (p<0.05). Pod
uticajem termperature od 50 da 80°C ACE inhibitorne aktivnosti hidrolizata nisu izmenjene
(p<0.05), dok je nakon tretmana na 100°C, utvrdena povecana aktivnost na 86,56+5,68%. Sli¢ni
rezultati dobijeni su i kod drugih ispitanih hidrolizata, ukazujuéi da bioloski aktivni enzimski
hidrolizati PI pogace uljane tikve pokazuju zadovoljavajucu temperaturnu i pH stabilnost.

Temperature and pH stability of biological active enzymatic hydrolysates of hull-less
pumpkin oil cake protein isolate

Zuzana Vastag, Draginja Peri¢in, Ljiljana Popovi¢, Senka Popovié¢
Faculty of Technology, University of Novi Sad, Serbia

Biological active protein hydrolysates have great potential of use as functional and bioactive
ingredients in various food. With the great interest in preparing foods with these functional
ingredients, it is important to test their processing stability. In this study, the temperature and pH
stability of biological active hydrolysates of hull-less pumpkin oil cake protein isolate were
investigated. In previous study, it was shown that alcalase hydrolysates with degree of hydrolysis
(DH) at 53.23%, had antiradical and Angiotensin Converting Enzyme (ACE) inhibitory activity of
7.59+0.08 ImTEAC/mg and 71.05+£7.5% (ECs,=0.422.mg/ml), respectively. The hydrolysates
showed temperature stability in temperature range from 50°C to 100°C for lh, with average
antiradical activity being at 7.63+0.5 mTEAC/mg. The antiradical activity of hydrolysates was not
affected by pH (p<0.05) in range from 2.00 to 9.00. The ACE inhibitory activity of hydrolysate
was not affected (p<0.05) after heat treatments at temperatures from 50 to 80°C, while after
treatment at 100°C ACE inhibitory activity increased to 86.56+5.68%. Similar results were
obtained in testing of stability of other hydrolysates, indicating that biological active hydrolysates
derived from pumpkin oil cake PI have satisfactory heat and pH resistance/stability.
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Delimi¢no preciséavanje prirodnih koagulanata iz zrna pasulja
primenom hromatografije sa izmenom jona na IRA 900

Marina B. Séiban, Mirjana G. Antov, Jelena M. Prodanovic¢
Mile T. Kla$nja, Dragana V. Kukié
Tehnoloski fakultet, Bul. Cara Lazara 1, 21000 Novi Sad, Srbija

Iz ekstrakta belog pasulja su izdvojeni proteini isoljavanjem sa (NHy4),SO,4 i zatim oslobodeni
viska soli dijalizom. Ovako dobijeni proteini su precis¢avani hromatografijom sa izmenom jona na
anjonskoj jonoizmenjivackoj smoli Amberlit IRA 900CI.

Pradeno je vezivanje proteina za jonoizmenjivacku smolu sa vremenom, iz rastvora u kome je pH
bio podesen na 5, 7 1 9. Vezivanje je radeno pri odnosu rastvora proteina i smole 20 : 1, 10 : 11
5: 1. Ustanovljeno je da se najefikasnije i najstabilnije vezivanje proteina, izdvojenih iz ekstrakta
pasulja, za jonoizmenjivacku smolu deSava pri pH 9, kada je odnos razblazenog dijalizata i smole
5 : 1. Dovoljno vreme za vezivanje proteina za smolu IRA 900Cl je 30 minuta. Proteini vezani za
smolu pod datim uslovima su nakon toga eluirani sa smole pomocu 0,5 mol/l, 1 mol/l, 1,5 mol/l 12
mol/l NaCl. Eluati sa 1 i 1,5 mol/l NaCl su sadrzali oko dva puta vise proteina od druga dva eluata.
Sa tako dobijenim eluatima je izveden ogled koagulacije u model vodi sa kaolinom mutnoce 35
NTU, pri pH 9 i sa razli¢itim dozama eluata (0,67, 1, 1,66 i 3,33 ml/l). Ustanovljeno da svi eluati
pokazuju dobru koagulacionu aktivnost pri najmanjoj dozi. Frakcija proteina eluirana sa 0,5 mol/l
rastvorom NaCl pokazuje najbolju, a frakcija eluirana sa 2 mol/l NaCl nesto slabiju koagulacionu
aktivnost u odnosu druge dve frakcija proteina.

Partial purification of natural coagulants obtained from common bean seeds
by ion exchange chromatography on IRA 900

Marina B. Séiban, Mirjana G. Antov, Jelena M. Prodanovié,
Mile T. Klasnja, Dragana V. Kuki¢
Faculty of Technology, Bul. Cara Lazara 1, 21000 Novi Sad, Serbia

The proteins were isolated from common bean extract by precipitation with (NH4),SO, and
obtained precipitate was dialysated. Resolved proteins were partially purified by ion exchange
chromatography on anion ion exchange resin Amberlit IRA 900Cl.

The protein binding on ion exchange resin in time was measured, from solutions with pH 5, 7 and
9. Protein solution : resin ratios were 20 : 1, 10 : 115 : 1. It was established that the most effective
and the most stable protein binding on ion exchange resin occured at pH 9, with protein solution:
resin ratio = 5 : 1. Enough contact time for this process was 30 minutes. Proteins that were bond
on resin at those conditions were eluated from resin by 0.5 mol/L, 1 mol/L, 1.5 mol/L and 2 mol/L
NaCl solutions. Eluates with 1 and 1.5 mol/L NaCl were contained about two times more protein
than the others. Coagulation tests were performed with obtained eluates on model water with
kaolin which turbidity was 35 NTU and at pH 9. Different doses of eluates (0.67, 1, 1.66 and
3.33 ml/L) were applied. It was established that eluates showed good coagulation activity with the
lowest applied dose. Fraction of protein eluated with 0.5 mol/L NaCl had the highest coagulation
activity followed by other fraction, and eluate with 2 mol/L NaCl had somewhat lower activity.
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Bakterijsko luZenje metala iz elektronskog otpada pomoc¢u At. ferrooxidans

Vladimir P. Beskoski*, Jelena S. Mili¢*, Latinka J. Slavkovi¢-Beskoski**
Biljana P. Doj¢inovi¢*, Miroslav M. Vrvi¢***
*[HTM-Centar za hemiju, Studentski trg 12-16, 11000 Beograd, Srbija
**Institut za nuklearne nauke Vinca, P.Fah 522, Beograd, Srbija
***Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, 11000 Beograd, Srbija

Reciklaza elektronskog otpada je pirometalurski ili hidrometalurski proces koji izaziva zagadjenje
vazduha emisijom toksi¢nih jedinjenja u atmosferu.

U ovom radu su prikazani rezultati bakterijskog luzenja metala (Cu, Sn, Ni, Zn i Ag) iz mati¢nih
plo¢a personalnih racunara pomocu soja Acidithiobacillus ferrooxidans izolovanog iz odlagalista
jalovine rudnika bakra Bor. Eksperimenti su uradjeni u podlozi 9K (9 gFe*"/L) inokulisanoj sa At.
ferrooxidans u poredjenju sa abiotickom kontrolom. Odnos podloge i supstrata (iseceni elektronski
otpad) bio je 1:100 (m/v). Eksperiment je trajao 14 dana na temperaturi 28 °C uz meSanje na
rotacionoj mesalici. Koncentracija metala u rastvoru je odredjivana pomocu ICP.

Po isteku eksperimenta, u uzoraku u kome je bakterijski generisani Fe(Ill)-jon visoka
koncentracija metala u rastvoru ukazuje na snazno oksidaciono dejstvo Fe(Ill)-jona u kiseloj
sredini. To potvrdjuju i koncentracije metala odredjene u kontrolnoj probi koji su za 10 puta manje
u odnosu na bioticki uzorak. Dobijeni rezultati pokazali su veliki potencijal Cistih mezofilnih
kultura At. ferrooxidans za rastvaranje/luzenje metala iz elektronskog otpada.

Bacterial leaching of metals from electronic waste by A« Ferrooxidans

Vladimir P. Beskoski*, Jelena S. Mili¢*, Latinka Slavkovi¢-BeSkoski**
Biljana Doj¢inovi¢*, Miroslav M. Vrvi¢***
*IChTM-Department of Chemistry, Studentski trg 12-16, 11000 Belgrade, Serbia
**Institute of nuclear sciences Vinca, P.Fah 522, Beograd, Serbia
***Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, 11000 Belgrade, Serbia

Re-cyclicing of electronic waste is either pyrometallurgical or hydrometallurgical which generate
atmospheric pollution by releasing toxic compounds into the atmosphere.

This paper presented results of bacterial leaching of metals (Cu, Sn, Ni, Zn and Ag) from printed
circuit boards using Acidithiobacillus ferrooxidans isolated from copper mine dump Bor.
Experimental flasks contained 9K medium (9 gFe*"/L) inoculated with At. ferrooxidans, and
compared with abiotic control medium. In all solutions shredded electronic waste were added with
pulpe density 1:100 (m:v). The experiments were run in rotary shaker, for 14 days at 28°C. The
amounts of released metals were determined by ICP.

At the end of experiment, in test solution in which Fe(III)-ion has been produced microbiologicaly,
high concentrations od metals in solutions indicated the oxidation role of Fe(Ill)-ions in acid
environment, which is confirmed by 10 fold lower metals concetration in abiotic control. The
presented results showed great potential of pure mesophile bacteria culture At. ferrooxidans to
bring metals into solution from electronic waste.
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Optimizacija i karakterizacija enzimske sinteze a-izosalicina i ispitivanje
njegovih antioksidativnih osobina

Dusan V. Veli¢kovi¢, Aleksandra Dimitrijevi¢, Filip Bihelovi¢, Dejan Bezbradica*
Ratko Jankov, Nenad Milosavié¢
Hemijski Fakultet, Studentski Trg 12, 11000 Beograd, Srbija
*Tehnolosko-metalurski fakulte, Karnegijeva 4, 11000 Beograd, Srbija

Salicin i njegovi strukturni izomeri pokazuju izrazenu antikoagulatornu aktivnost i inhibitorni
efekat na tirozinazu, a koriste se i kao anti-inflamatorni, antipireticki i analgeticki agensi. Koriste¢i
metodologiju odyivnih povr§ina (RSM), nasli smo optimalne parametre za sintezu a-izosalicina, u
reakciji maltoze i salicil alkohola, katalizovanoj a-1,4-glukozidazom iz pekarskog kvasca. Nadeno
je da je optimalna temperatura za ovu transglukozilacionu reakciju 36,5° C, koncentracija maltoze
40% (w/v), a pH 6,5. Koriste¢i 10 U/mL enzima maksimalni prinos od 75% (mol/mol) se dobija za
samo 16h. Odredili smo i glavne kineti¢ke parametre za sintezu a-izosalicina: Km=6,62mM za
salicil alkohol i Vmax=0,616 umol/min/mg. Nakon prec¢iS¢avanja a-izosalicina od ostalih
molekula u reakcionoj smesi, pokazali smo da ovaj izomer salicina ima izuzetno jaku
antioksidativnu aktivnost: 1.C.50 vrednost prema TBARS eseju iznosi 178mM a prema DPPH
eseju S1mM.

Optimisation and characterization of enzymathic synthesis of a-isosalicin and
examination of it antioxidant properties

Dusan V. Veli¢kovi¢, Aleksandra Dimitrijevié, Filip Bihelovi¢, Dejan Bezbradica*
Ratko Jankov, Nenad Milosavic
Faculty of Chemistry, Studentski trg 12, 11000 Belgrade, Serbia
*Faculty of Tecnology and Metallurgy, Karnegijeva 4, 11000 Belgrade, Serbia

Salicin and its structural isomers exhibit pronounced anticoagulant activity, tyrosinase inhibitory
activity, and are also used as anti-inflammatory, analgesic and antipyretic prodrugs. Using
responce surface methodology (RSM) we found optimal parameters for synthesis of a-isosalicin,
in reaction of maltose and salicyl alcohol, catalyzed by a-1,4-glucosidase from baker’s yeast. It
was found that optimal temperature for this transglucosylation reaction was 36.5 °C, maltose
concentration 40% (w/v) and pH 6.5. With concentration of enzyme of 10 U/mL, maximal yield of
75% (mol/mol) is achieved for only 16h. We also determined key kinetic parameters for synthesis
of a-isosalicin and these are Km=6.62mM of salicyl alcohol and Vmax=0. 616 pmol/min/mg.
After purification a-isosalicin from reaction mixture, we have showen that this salicin isomer is
very potent antioxidant molecule: 1.C. 50 value according to TBARS assay is 178mM and
according to DPPH assay is 5S1mM.
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Ispitivanje potencijala lipaze Pseudomonas aeruginosa san-ai
za sintezu estara u nevodenoj sredini

Lidija Izrael-Zivkovié¢, Gordana Gojgié¢-Cvijovié*, Milena Rikalovi¢**
Miroslav M. Vrvi¢** i Ivanka Karadzi¢
Institut za hemiju, Medicinski fakultet, Univerzitet u Beogradu,
Visegradska 26, 11000 Beograd, Srbija
*Institut za hemiju tehnologiju i metalurgiju, Centar za hemiju, Univerzitet u Beogradu,
Njegoseva 12, 11000 Beograd, Srbija
** Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, 11000 Beograd, Srbija

Poslednjih godina povecano je interesovanje za enzimsko dobijanje estara kao alternativa
hemijskom postupku. Enzimska kataliza se odvija pod umerenim reakcionim uslovima i
omogucava transformacije supstrata koji su osetljivi na ekstremne uslove. Ispitan je biokataliticki
potencijal lipaze izolovane iz fermentacione tecnosti Pseudomonas aeruginosa san-ai NCAIM (P)
B 001380 za sintezu estara. Sve reakcije su izvodene na 30 °C uz meSanje (200 rpm). U sistemu
bez rastvaraca potvrdena je sinteza metil-estara. Relativni prinosi u reakcijama esterifikacije
benzoeve i salicilne kiseline su 90% i 92%, redom, a za sir¢etnu, propionsku, kaprilnu i oleinsku
kiselinu nakon 24h su 77%, 47%, 33% 1 25%, redom. Relativni prinosi za sintezu estara sircetne
kiseline u n-heksanu sa metanolom, etanolom, izopropanolom, holesterolom i mentolom nakon
24h iznose 77%, 73%, 54%, 46%, 79%, 50%, redom. Moze se zakljuciti da je lipaza efikasan
katalizator u reakcijama sinteze estara u nevodenoj sredini. Dalja optimizacija uslova esterifikacije
je u toku.

Screening of Pseudomonas aeruginosa san ai lipase for ester synthesis potential

Lidija Izrael-Zivkovi¢, Gordana Gojgi¢é-Cvijovi¢*, Milena Rikalovi¢**
Miroslav M. Vrvi¢** and Ivanka Karadzi¢
Department of Chemistry, School of Medicine, University of Belgrade,
Visegradska 26, 11000 Belgrade, Serbia
* Institute of Chemistry, Technology and Metallurgy, Department of Chemistry
University of Belgrade, Njegoseva 12, 11000 Belgrad, Serbia
**Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, 11000 Belgrade, Serbia

In the last decade interest for enzyme-catalyzed production of esters has increased. One of the
advantages of enzyme-catalyzed process (besides the energy saving) are mild conditions which
allow transformations of sensitive substrates. Potential of lipase produced by Pseudomonas
aeruginosa san ai NCAIM (P) B 001380, as biocatalyst for ester synthesis was investigated. All
reactions were performed at 30 °C with rotational shaking (200 rpm). Synthesis of methyl esters in
solvent free system was confirmed. Relative yields of esterification for benzoic and salicylic acid
after 2h were 90% and 92%, respectively; and for: acetic, propanoic, capric and oleic acid after
24h were 77%, 47%, 33% and 25% , respectively. Relative yields for esterification of acetic acid
in n-hexane with methanol, ethanol, isopropanol, cholesterol and menthol after 24h were: 77%,
73%, 54%, 46%, 79% and 50%, respectively. It could be concluded that the lipase is efficient
biocatalyst for ester synthesis. Further optimization for esterification process is underway.
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BT08-P
Adsorpcija lipaze iz Candida rugosa na viSeslojne ugljeni¢ne nanocevi

Nevena Z. Prlainovi¢, Dejan I. Bezbradica, Zorica D. KneZevié-Jugovié
Aleksandar D. Marinkovi¢, Petar S. Uskokovi¢, Dusan Z. Mijin
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu,Karnegijeva 4, Beograd, Srbija

Imobilizacija enzima je jedan od najefikasnijih nacina za njihovu upotrebu kao katalizatora u
industriji. Prakti¢na primena imobilisanog enzima u najvecoj meri zavisi od fizi¢kih i hemijskih
karakteristika upotrebljenog nosaca. Potrebno je da ima veliki kapacitet vezivanja enzima, da bude
hemijski i mikrobioloski stabilan, da omoguc¢i lako izdvajanje imobilizata iz reakcione smese i td.
Svojstva, kao §to su maksimalna povrSina po jedinici mase, minimalna difuziona ogranicenja,
maksimalna koli¢ina vezanog enzima i visoka mehanicka stabilnost ¢ine ugljeni¢ne nanocevi
idealnim nosacima.

U ovom radu ispitivana je adsorpcija lipaze iz Candida rugosa na viseslojne ugljeni¢ne nanocevi
(MWCNT). U tom cilju pracen je tok imobilizacije pri razli¢itim koncentracijama enzima.
Ispitivan je uticaj vremena imobilizacije i koncentracije lipaze na masu vezanog enzima i aktivnost
imobilisanog preparata. Koncentracija lipaze varirana je u opsegu 0,8 — 2,0 mg cm >, a vreme
imobilizacije u opsegu 0,25 — 2 h. Postignuti su visoki prinosi imobilizacije, a maksimalna
koli¢ina enzima veze se ve¢ nakon jednog sata.

Adsorption of lipase from Candida rugosa onto multi-walled carbon nanotubes

Nevena Z. Prlainovié¢, Dejan 1. Bezbradica, Zorica D. KneZevi¢-Jugovié
Aleksandar D. Marinkovié, Petar S. Uskokovié, Dusan Z. Mijin
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Serbia

For efficient use and potential industrial application, enzymes usually need to be immobilized. The
success of an immobilized enzyme for practical application largely depends on the physical and
chemical properties of the used carrier. The carrier should have ability to bind a large amount of
enzyme, to be chemically stable, inert toward microbiological contamination, and to allow easy
separation from the reaction mixture. High surface area, minimal diffusional limitations, maximal
enzyme loadings and high mechanical stability makes carbon nanotubes an ideal carrier for
enzyme immobilization.

In this study the adsorption of lipase from Candida rugosa onto multi-walled carbon nanotubes
(MWCNTs) was investigated. Therefore, the influence of the enzyme concentration and the
immobilization time on enzyme loading and enzyme activity was examined. Concentration of
lipase was varied between 0.8 — 2.0 mg cm, and the time of immobilization was between 0.25 — 2
h. High enzyme loading values were achieved and it can be considered that the immobilization
was complete after one hour.
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p-D-glukan iz pekarskog kvasca: antioksidativne i bifidogene osobine

Olga B. Martinov, Snezana D. Spasié¢, Nikoleta M. Lugonja, Dragica Jakovljevié
Miroslav M. Vrvi¢*
IHTM-CEH, Njegoseva 12, Beograd, Srbija
*Hemijski fakultet, Univerziteta u Beogradu, Srbija

Celijski zid pekarskog kvasca je glavni izvor nesvarljivog polisaharida B-D-glukana
((1-3),(1—6)-pB-D-glukan). B-D-glukan je fizioloski aktivno jedinjenje (opSte poznato kao
modulator bioloskog odgovora), koji aktivira imuni odgovor domacina protiv bakterijske, virusne,
gljivi¢ne i parazitske infekcije, kao i neoplazija. Cilj naSeg istrazivanja je ispitivanje bifidogenog i
antioksidativnog potencijala (1—3),(1—6)-B-D-glukana izolovanog iz pekarskog kvasca, kao
novog prebiotskog dodatka infant formulama. Ukupan broj bifidobakterija nakon 48 h inkubacije u
infant formuli sa dodatkom 0,1% (m /V) B-D-glukana (Cistoée 99,54%) bio je znacajno visi u
odnosu na zrelo maj¢ino mleko, infant formulu sa dodatkom inulina ili infant formulu bez
prebiotika, kao referentne supstrate. Promene broja bifidobakterija praene su promenama suve
biomase, ukupnih bakterijski generisanih kiselina i pH. B-D-glukan najveée cCistoée nema
antioksidativnu aktivnost, dok precisc¢eni ekstrakti glukana (93,15%, 75,54% i 49,30%) uklanjaju
hidroksil radikale. Na osnovu bifidogenog efekta mozemo da zaklju¢imo da je B-D-glukan iz
kvasca dobar kandidat kao novi prebiotik za dopunu infant formula.

Antioxidative and bifidogenic properties of baker’s yeast p-D-glucan

Olga B. Martinov, Snezana D. Spasi¢, Nikoleta M. Lugonja, Dragica Jakovljevié
Miroslav M. Vrvic¢*
IChTM-Department of Chemistry, NjegoSeva 12, Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade, Studentski trg 16, Belgrade, Serbia

The cell wall of baker’s yeast is a major source of nondigestible polysaccharide B-glucan
((1-3),(1—6)-p-D-glucan). Baker’s yeast B-glucan is a physiologically active compound
(generally named “biological response modifier”) and is a broad-spectrum enhancer of host
defense against bacterial, viral, fungal and parasitic infections, as well as neoplasia. The aim of our
study was to investigate the bifidogenic and antioxidative potential of (1—3),(1—6)-pB-D-glucan
isolated from the baker’s yeast (Saccharomyces cerevisiae) in relation to digestibility and purity,
as a new infant formula prebiotic supplement. The total number of bifidobacteria after 48 h of
incubation in the substrate composed of infant formula supplemented with 0.1 % (m/v) B-D-glucan
(purity 99.54 %) was significantly higher than in mature breast milk, infant formula supplemented
with inuline or infant formula without added prebiotic, which were used as reference substrates.
Changes in the number of bifidobacteria were followed by the changes in dry biomass, total
bacteria-generated organic acids and pH. In contrast, the purest B-D-glucan did not show any
antioxidative activity, while partially purified glucan extracts (93.15%, 75.54% and 49.30%)
scavenged hydroxyl radicals. Regarding to digestibility and bifidogenic efficacy Saccharomyces
cerevisiae B-D-glucan could be a candidate as a new infant formula prebiotic supplement.
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Etarsko ulje i ekstrakti bosiljka (Ocimum basilicum)

Zoran P. Zekovié, Marija M. Radojkovié, Zika D. Lepojevi¢, Aleksandra D. Cvetanovié
Dusan S. Adamovi¢*, Svetlana G. MiloSevié¢, Senka S. Vidovié
Tehnoloski fakultet, Novi Sad, Srbija
*Institut za ratarstvo i povrtarstvo, Novi Sad, Srbija

Ispitana je ekstrakcija bosiljka (Ocimum basilicum) u cilju dobijanja razlicitih proizvoda, odnosno
etarskog ulja dobijenog destilacijom pomocu vodene pare i ekstrakata dobijenih primenom
razliCitih rastvaraca. Droga (Basilici herba) je usitnjena (srednji precnik Cestica d=0,385 mm),
odreden je sadrzaj vlage u drogi (1,73%; m/m) i sadrzaj etarskog ulja (1,05%; V/m). Primenom
hromatografije na tankom sloju (TLC) identifikovana su dominantna jedinjenja dobijenog etarskog
ullja, metil-havikol i linalool. Ekstrakcijom po Soxhlet-u primenom metilen-hlorida kao
ekstragensa dobijen je prinos ekstrakcije, odnosno prinos suvog ekstrakta 18,03% (m/m). Iz ovog
ekstrakta je, destilacijom pomoc¢u vodene pare, izolovano etarsko ulje i odreden je udeo etarskog
ulja u ekstraktu (4,15%; V/m). I u ovom uzorku etarskog ulja su primenom TLC detektovani
metil-havikol i linalool kao dominantna jedinjenja. Ekstrakcija bosiljka je izvrSena i etanolom
razlicitih koncentracija (od 0 do 70%). Sa porastom koncentracije etanola u ekstragensu smanjuje
se prinos ekstrakcije od 26,42 do 13,60% (m/m). Proizvodi na bazi bosiljka (etarska ulja i tecni
i/ili suvi ekstrakti dobijeni razliCitim rastvara¢ima i metodama esktrakcije) su razlicitog
kvalitativnog i kvantitativnog sastava, pa samim tim i razli¢itog potencijalnog farmakoloskog
delovanja, odnosno razlicite potencijalne primene u farmaciji.

Essential oil and extracts of basil (Ocimum basikicum)

Zoran P. Zekovi¢, Marija M. Radojkovi¢, Zika D. Lepojevi¢, Aleksandra D. Cvetanovié
Dusan S. Adamovi¢*, Svetlana G. MiloSevi¢, Senka S. Vidovi¢
Faculty of Technology, Novi Sad, Serbia
*Instiute of Field and Vegetable Crops, Novi Sad, Serbia

Extraction of common basil (Ocimum basilicum) for obtaining different products, i.e. essential oils
by steam distillation and extracts using different solvents, was investigated. Drug (Basilici herba),
first of all, was milled (mean diameter particle size, d, of 0.385 mm), and, after that, the moisture
content (1.73%; w/w) and essential oil content (1.05%; v/w) were determined. Identification of
predominant essential oil compounds (methyl-chavicol and linalool) were done by thin layer
chromatography (TLC). By Soxhlet extraction, using methylene-chloride as an extragent, the yield
of extraction, i.e. yield of dry extract of 18.03% (w/w) was obtained. The essential oil was
separeted from this extract by steam distillation and content of essential oil in dry extract was
determined (4.15%; v/w). In this sample of essential oil both methyl-chavicol and linalool as
dominant compounds were detected by TLC method. Extraction of common basil was done by
different concentration of ethanol (from 0 to 70%) as solvent. The yield of extraction decreased
from 26.42 to 13.60% (w/w) by increasing the ethanol concentration. The products on common
basil basis (essential oils and liquid and/or dry extracts) have a different qualitative and
quantitative composition, i.e. posses a different potentialy pharmacological activities and use in
pharmacy.

107




XLIX savetovanje Srpskog hemijskog drustva
BT11-P

Optimizacija rastvorljivosti proteina pogace uljane tikve
enzimskim umreZavanjem sa transglutaminazom

Peri¢in Draginja, Popovié¢ Ljiljana, Vastag Zuzana i Popovié¢ Senka
Tehnoloski fakultet, Novi Sad, Srbija

Uljana tikva (Cucurbita pepo) se na prostorima Austrije, Madarske, Slovenije i Vojvodine uzgaja,
prvenstveno, zbog dobijanja ulja. Uljana pogaca, koja zaostaje kao nus-proizvod, nakon procesa
cedenja ulja iz semena predstavlja pogodan izvor za valorizaciju proteina. Kukurbitin je glavni
rezervni protein u semenu i pogaci uljane tikve. Primena ovog proteina kao ingradijenta hrane, jos§
uvek, nije dovoljno istrazena. Glavni nedostatak ovog proteina je njegova slaba rastvorljivost u
uslovima za formulaciju hrane. Primena enzimskih metoda modifikacije proteina se pokazala kao
veoma uspesna za unapredenje funkcionalnih karakteristika proteina i time za povecanje
mogucnosti njihove primene u hrani. Cilj ovog rada je enzimska modifikacija kukurbitina
transglutaminazom, procesom umrezavanja, radi povecanja rastvorljivosti proteina. Optimizacija
enzimskog procesa umrezavanja kukurbitina izvedena je primenom metodologije odzivnih
povrsina. Ispitan je uticaj procesnih parametara: vrednosti pH, koncentracije enzima i vremena
reakcije na rastvorljivost proteina, kao izlaznu veli¢inu. Vrednost pH =7,0, reakciono vreme od 59
minuta i enzim/ supstrat odnos 1/7,5 (w/w) su odredeni kao optimalni uslovi za dobijanje
maksimalne rastvorljivosti modifikovanog kukurbitina (2,89 mg/ml). Adekvatnost modela je
potvrdena poredenjem sa eksperimentalno dobijenom vredno$éu pri optimalnim uslovima.

Optimization of solubility of protein from pumpkin oil cake by
enzymatic cross-linking with transglutaminase

Peri¢in Draginja, Popovié¢ Ljiljana, Vastag Zuzana i Popovié¢ Senka
Faculty of Technology, Novi Sad, Serbia

Cultivation of pumpkin (Cucurbita pepo) in the middle-south Europe region (Austria, Hungary,
Slovenia and Serbia-province of Vojvodina) is wide-spread, primarily for oil production from
seed. Oil extraction from pumpkin seeds yields a large amount of defatted pumpkin oil cake which
contains a significant amount of protein, and represent good source for valorization of proteins.
Cucurbitin is the major storage protein in pumpkin seed. There is no much information about
cucurbitins applications in different food formulations. The major limitation to the extensive
utilization of cucurbitin is its low solubility. Applications of enzymatic methods for improving
solubility and thus functional properties of protein are an attractive mean. The objective of this
study was optimization of solubility of cucurbitin by enzymatic cross-linking with
transglutaminase. The response surface methodology was employed for investigation of effect of
enzyme/substrate ratio, pH and reaction time on solubility of cucurbitin, as response. A pH value
of 7.0, reaction time of 59 min and E/S ratio of 1/7.5 (w/w) were found to be optimal conditions to
achieve the highest solubility (2.89 mg/ml). By means of additional experiments, the adequacy
of the suggested model was confirmed.
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Unapredenje funkcionalnih osobina globulina pogace uljane tikve:
Enzimske modifikacije

Popovi¢ Ljiljana, Peri¢in Draginja, Popovi¢ Senka i Vastag Zuzana
Tehnoloski fakultet Novi Sad, Srbija

U prehrambenoj industriji konstantno postoji potraznja za novim proteinskim proizvodima koji
moraju da zadovolje sve vise kriterijume i potrebe potrosaca. Sa druge strane, znacajne kolicine,
proteinski bogatih materijala zaostaju kao nusprodukti uljane industrije i predstavljaju problem i sa
ekoloskog i ekonomskog aspekta. Primena enzimskih procesa za modifikaciju proteina predstavlja
veoma atraktivan nac¢in za dobijanje produkata, sa novim, poboljSanim funkcionalnim svojstvima.
Takode, enzimski procesi predstavljaju pogodan naéin za valorizaciju proteinski bogatih
nusprodukata.

U ovom radu izvedene su enzimske modifikacije globulina (kukurbitina) iz pogace uljane tikve
(Cucurbita pepo) i to: (i) enzimsko umreZavanje transglutaminazom i (ii) enzimska hidroliza
primenom alkalaze. Funkcionalne osobine proteinskih modifikata, kao Sto su: rastvorljivost,
sposobnost formiranja emulzija i pene ispitane su i poredene sa osobinama nemodifikovanog
globulina. Rastvorljivost proteina se znacajno povecava (i do 50%) primenom oba enzimska
tretmana. Hidroliza dovodi do formiranja hidrolizata sa znatno unapredenim sposobnostima
formiranja pene i emulzije (FC=24243.21, EA=0.452+0.02 A500nm i ES=45.3+0.62min). Ovi
rezultati dokazuju da se enzimskim modifikacijama mogu dobiti proteini sa znatno unapredenim
funkcionalnim karakteristikama i omoguc¢i njihova priomena u razli¢itim formulacijama hrane.

Improving of functional properties of globulin from pumpkin oil cake:
Enzymatic modifications

Popovi¢ Ljiljana, Peri¢in Draginja, Popovi¢ Senka and Vastag Zuzana
Faculty of Technology, Novi Sad, Serbia

The demand for high-quality food proteins, which should regarding consumers’ acceptance and
preferences, has always increased. On the other hand, significant quantities of protein reach
products which remained as by products from oil industry represent problem from economical, as
well as, environmental reasons. Application of enzymatic processes for protein modification
represents an attractive mean for obtaining new products with improved functional properties.
Also, valorization of protein reaches by-products it could be done with enzymatic processes.
Enzymatic modifications of globulin, named cucurbitin, from pumpkin oil cake were carried in
this study: (i) enzymatic cross-linking by transglutaminase and (ii) enzymatic hydrolysis by
alcalase. Functional properties of proteins modification, such as: solubility, foam and emulsion
properties were determined and compared with those of unmodified globulin. Both studied
enzymatic treatment indicated in significant increased (to 50%) of protein solubility. Enzymatic
hydrolysis produced hydrolysates with improved foaming and emulsion properties (FC=242+3.21,
EA=0.45240.02 AS500nm and ES=45.3+£0.62min). These results demonstrate that enzymatic
modification is suitable for production of proteins with improved functional properties indicating
their possible use in different food systems.
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HTHO1-P
Pro-nutritivna svojstva katehina zelenog ¢aja pri gastri¢noj
digestiji alergena Kkikirikija

Danijela Apostolovi¢, Bojana Kravi¢, Luka Mihajlovi¢, Dragana Stani¢-Vucini¢
Tanja Cirkovic Velickovi¢
Univerzitet u Beogradu, Hemijski fakultet, Studentski trg 16, Beograd, Srbija

Ekstrakti katehina zelenog caja (GTC), posebno njihova glavna komponenta, epigalokatehin 3-
galat, imaju znatan uticaj na zdravlje ljudi. U ovoj studiji, mi smo ispitivali simuliranu Zeluda¢nu
digestiju sirovog ekstrakta proteina kikirikija u prisustvu katehinima bogatog ekstrakta zelenog
¢aja, oksidovanih katehina i smeSa alergena hrane i katehina zelenog caja procesovanih polifenol
oksidazom. Proteini rezistentni na pepsin se brze degradiraju u prisustvu katehina is zelenog Caja.
Kori$¢enjem specificnih antitela, u imonoblotu je pokazano da u prisustvu GTC dolazi do
kompletne digestije Ara h 11 Ara h 2 pepsinom, u poredenju sa kontrolnom reakcijom. Aktivirajuci
efekat GTC je zavistan od njegove koncentracije. Polimerizacijom GTC dolazi do suprotnog efekta
GTC na digestiju pepsinom. U prisustvu polimerizovanih GTC alergeni kikirikija, Ara h 2 i Ara h,
postaju nesto manje rastvorni u simuliranom Zeluda¢nom soku.

Katehini zelenog ¢aja imaju pro-nutritivha svojstva i mogu uticati na sudbinu proteina u procesu
digestije, a time i na koli¢inu proteina koja je izlozena imunom sistemu. Polimerizacija i
procesovanje GTC polifenol oksidazama smanjuju aktivirajuéi uticaj GTC-a na aktiviciju pepsina.

Green tea catechins have pro-nutritive properties in
peanut allergens gastric digestion

Danijela Apostolovic, Bojana Kravic, Luka Mihajlovic, Dragana Stanic-Vucinic
Tanja Cirkovic Velickovic
University of Belgrade, Faculty of Chemistry, Studentski trg 16, Belgrade, Serbia

Extracts of green tea catechins (GTC), especially their major component, epigallocatechin 3-
gallate, have profound effect on human health. In this study, we have examined simulated gastric
digestion of crude peanut proteins in the presence of catechin-enriched extract of green tea,
oxidized catechins and a polyhenol-oxidase processed mixtures of food allergens and green tea
catechins. A pepsin-resistant protein degrades faster in the presence of green tea catechins. GTC
completes Ara h 1 and Ara h 2 digestion by pepsin comparing to the control reaction as observed in
immunoblot using specific antibodies. The activating effect of GTC is concentration dependent.
Polymerization of GTC reversed the activating effect of GTC on pepsin digestion. In the presence
of polymerized GTC, peanut allergens Ara h 2 and Ara h 3 become slightly less soluble in
simulated gastric fluid.

Green tea catechins have pro-nutritive properties and may influence the faith of protein in the
digestion process, and thus the dosage of the protein exposed to the immune system.
Polymerization and processing of GTC by polyphenol oxidase diminish pepsin-activating effect of
GTC.
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Citotoksi¢na aktivnost napitaka uobic¢ajenih u ljudskoj ishrani na
kancerskim ¢elijama karcinoma grli¢a materice

Maja Krsti¢, Bojana Kravi¢, Luka Mihajlovi¢, Dragana Stani¢-Vucini¢
Tanja Cirkovi¢ Velickovi¢
Univerzitet u Beogradu, Hemijski fakultet, Studentski trg 16, Beograd, Srbija

Kafa, zeleni ¢aj i kakao su popularni napitci bogati antioksidansima, pogotovu fenolnim
kiselinama i derivatima katehina, poznatim po svojim blagotvornim svojstvima. Zeleni ¢aj je
posebno bogat izvor katehina, polihidroksi flavan-3-ol derivata, sa poznatim antikancerskim,
antiinflamatornim i antialergijskim efektima.

Etanolni ekstrakti kafe, zelenog caja i kakaa su okarakterisani HPLC-ESI-MS metodom.
Koncentracija ukupnih fenola u ekstraktima je odredivana metodom po Folin-Ciocalteu, a
antioksidativna aktivnost ABTS esejem. Citotoksi¢na aktivnost na ¢elijama karcinoma grlica
materice (HeLa celijska linija) je odredivana MTT esejem. Intracelijske reaktivne kiseonicne vrste
(ROS) su odredivane proto¢nom citometrijom, nakon inkubacije ¢elija sa fenolnim ekstraktima i
ROS-reaktivnom fluorescentnom probom. Ekstrakt zelenog ¢aja je pokazao najvecu citotksi¢nu
aktivnost sa vredno§¢u IC50 od 0,027 mg ekvivalenata galne kiseline/ml ekstrakta, dok je ekstrakt
kafe pokazao IC50 od 0,123 mg/ml, a ekstrakt kakaa IC50 od 311,66861 mg/ml. Sadrzaj
intracelijskih ROS-a raste u ¢elijama inkubiranim sa ekstraktom zelenog ¢aja, dok umereno raste u
¢elijama tretiranim ekstraktima kafe i kakaa. Razli¢it nacin delovanja testiranih napitaka na celije
ukazuje na prisustvo dodatnih aktivnih komponenti u ekstraktima kafe i kakaa.

Cytotoxic activity of common food baverages in human
cervical carcinoma cell line

Maja Krsti¢, Bojana Kravi¢, Luka Mihajlovi¢, Dragana Stani¢-Vucini¢
Tanja Cirkovi¢ Velickovi¢
University of Belgrade, Faculty of Chemistry, Studentski trg 16, Belgrade, Serbia

Coffee, green tea and cocoa are popular bavarages rich in antioxidants, especially phenolic acids
and derivatives of catechins, known for their health promoting properties. Green tea is a
particularly rich source of catechins, polyhydroxy flavan-3-ol derivatives, known to exert anti-
cancer, anti-inflammatory and anti-allergic effects.

Ethanolic extracts of coffee, green tae and cocoa were characterized by HPLC-ESI-MS. Total
phenolics of extracts were determined by Folin-Ciocalteu’s method and antioxidative activity by
ABTS assay. Cytotoxic activity in human cervical carcinoma cell lines (HeLa) was assayed by
viability testing using MTT. Intracellular reactive oxygen species (ROS) were determined by flow
cytometry following incubation of cells with phenolic extracts and ROS reactive fluorescent probe
2,7-dichlorofluorescin diacetate. All the tested extracts exhibited cytotoxic activity in HeLa cell
lines, while green tea has the strongest activity with ICs, of 0.027 mg of gallic acid equivalents/mL
of extract, followed by coffee extract with ICsy of 0.123 mg/mL and cocoa extract with IC50 of
311.669 mg/ml. Intracellular ROS content increased in cells incubated with green tea phenolics,
and moderatelly in cells treated with coffee and cocoa extracts. Different mode of action of the
tested bavarages suggests presence of additional active components in coffee and cocoa extracts.

111




XLIX savetovanje Srpskog hemijskog drustva
HTHO3-P

Hemijski sastav i antimikrobno dejstvo etarskog ulja samoniklog origana
(Origanum vulgare L.)

Biljana Damjanovi¢-Vratnica
Metalursko-tehnoloski fakultet, Univerzitet Crne Gore, DzZordza Vasingtona bb.
81000 Podgorica, Crna Gora

Origano (Origanum vulgare L.), Lamiaceae, se Cesto koristi u narodnoj medicini jer ima
terapeutsko dejstvo (karminativno, antispazmoliticko, antisepti¢no, toni¢no).

U ovom istrazivanjima, kori§¢ena je svjeza herba origana, sakupljena u junu 2010. godine u
Bokokotorskom zalivu (juzni dio Crne Gore), koja je ekstrahovana vodenom parom u aparatu po
Klevendzer-u u toku 2 h.

Prinos etarskog ulja origana je bio 1.12% (w/w) dok je GC/MS analiza pokazala prisustvo 22
komponente. Kao glavne komponente identifikovani su karvakrol (22.79%) i timol (18.15%).
Dobijeni rezultati ispitivanja antimikrobnog dejstva su pokazali da etarsko ulje O. vulgare ima
znacéajnu antimikrobnu aktivnost posebno na Staphylococcus aureus 1 Klebsiella pneumonae.

Ovi rezultati potvrduju potencijalno koriS¢enje etarskog ulja origana u farmaceutskoj industriji, a
moze biti korisno i kao alternativa u lijeCenju nekih infektivnih bolesti.

Chemical composition and antimicrobial activity of essential oil of
wild-growing oregano (Origanum vulgare L.)

Biljana Damjanovi¢-Vratnica
Faculty of Metallurgy and Technology, University of Montenegro
Dzordza Vasingtona bb., 81000 Podgorica, Montenegro

Oregano (Origanum vulgare L.), Lamiaceae family, is widely known as possessing therapeutic
properties (carminative, antispasmodic, antiseptic, tonic) while it is widely used in traditional
medicine in many countries.

In this study, fresh O. vulgare herba collected in June 2010 from the southern part of Montenegro
(Boka Kotorska Bay), were extracted by hydrodistillation in a Clevenger-type apparatus for 2 h. O.
vulgare essential oil yield was 1.12% (w/w) based on a fresh weight basis whereas GC/MS
analysis resulted in the identification of a total of 22 constituents The major components in the
essential oil were carvacrol (22.79%) and thymol (18.15%).

The gained results revealed that essential oil of O. vulgare has rather strong antimicrobial activity,
especially against Staphylococcus aureus and Klebsiella pneumonae.

Obtained results confirm the potential use of oregano essential oil in the pharmaceutical industry,
and may be useful as an alternative antimicrobial agent in medicine for treatment of some
infectious diseases.

112




Kragujevac, 13. i 14.maj 2011.

Hemija i tehnologija makromolekula
Chemistry and Technology of Macromolecules
Usmena saopstenja / Oral Presentations

HTMO01-O

Uticaj sastava hidrogelova na bazi hitozana na kontrolisano otpustanje diazepama,
paracetamola i diklofenaka

M. Ludi¢, N. Milosavljevi¢, S. Grujié¢, M. Lausevi¢, M. Kalagasidis Krusi¢
Tehnolosko-metalurski fakultet, Karnegijeva 4, 11000 Beograd, Srbija

Poslednjih godina sve viSe paznje se poklanja kontrolisanom otpustanju lekova iz polimernih
matrica. Kao polimerne matrice za lekove vrlo Cesto se koriste hidrogelovi, a medu njima su
posebno interesantni hidrogelovi na bazi prirodnih polimera. Hitozan je prirodni polimer koji se
dobija procesom deacetilovanja hitina. Njegove prednosti su biokompatibilnost, biodegradabilnost,
bioadhezivnost i netoksicnost. Hidrogelovi hitozana imaju loSa mehanicka svojstva, tako da se
prilikom sinteze ¢esto dodaju sintetski polimeri u cilju poboljSanja istih.

Tema rada je ispitivanje uticaja sastava hidrogelova hitozana, itakonske i metakrilne kiseline na
kontrolisano otpustanje diazepama, paracetamola i diklofenaka. Otpustanje je izvedeno u
puferskom rastvoru pH-vrednosti 6,8, koja odgovara srednjoj vrednosti pH u donjem delu
gastrointestinalnog trakta. Utvrdeno je da se najviSe leka otpusta iz gela koji sadrzi najvise
metakrilne kiseline i koji najvise bubri. Takode je utvrdeno da sa porastom stepenja umreZenja
opada stepen bubrenja, kao i otpustanje lekova.

Influence of chitosan hydrogel composition on controlled release of diazepam,
paracetamol and diclofenac

M. Luci¢, N. Milosavljevié, S. Gruji¢, M. Lausevi¢, M. Kalagasidis Krusi¢
Faculty of Technology and Metallurgy, Karnegija 4, 11000 Belgrade, Serbia

In the recent years, polymer-based drug delivery systems have been considered for controlled drug
release. As a polymer matrix for drugs, hydrogels are frequently used, and among them hydrogels
based on natural polymers are particularly interesting. Chitosan, the deacetylated product of chitin,
is a natural polymer. Its advantages include biocompatibility, biodegradability, bioadhesion and
non-toxicity. Chitosan hydrogels have poor mechanical properties, and for the improvement,
synthetic polymers are added during synthesis.

The paper is examining the influence of the chitosan/itaconic acid/methacrylic acid hydrogels on
the controlled release of diazepam, paracetamol and diclofenac. The release was performed in a
buffer solution (pH 6.8), which corresponds to the average pH values in the lower part of the
gastrointestinal tract. It was found that the most drug was released from the gel which contains the
most methacrylic acid and which swells the most. It was also determined that with the increase of
crosslinking agent content, swelling degree and drug release are decreasing.

Autori se zahvaljuju Ministarstvu nauke i prosvete Republike Srbije za finansijsku podrSku ovom radu u
okviru projekata br. 172062 1 172007.
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Termoosetljive mikrocestice hidrogela na bazi poli(/NV-izopropilakrilamida)
namenjene kontrolisanom otpustanju lekova

Stojanka M. Petrusi¢, Bojana Bursa¢, Svetlana Gruji¢, Petar Jovanci¢, Jasna Ponlagi¢
Tehnolosko-metalurski fakultet, Karnegijeva 4, Beograd, Srbija

Cilj ovog rada je bila optimizacija strukture i svojstava termoosetljivih mikrocestica hidrogela na
bazi umrezenog poli(N-izopropilakrilamida) (PNIPA) sintetisanih inverznom suspenzionom
polimerizacijom, variranjem reakcionih parametara. Pored variranja odnosa uljane i vodene faze,
koncentracije emulgatora i stepena umrezenja, PNIPA mikrocestice su funkcionalizovane
uvodenjem maleinske kiseline (MA) kao komonomera u vodenu fazu. Pravilnost oblika
mikrocestica hidrogela procenjivana je optickom mikroskopijom. Veli¢ina i raspodela veli¢ina
mikroc¢estica odredivana je metodom rasipanja svetlosti. Ravnotezni stepen bubrenja je odredivan
gravimetrijski, dok je morfologija mikroCestica ispitivana skenirajucom elektronskom
mikroskopijom. Temperatura zapreminske pseudo-fazne transformacije analizirana je
diferencijalnom skeniraju¢om kalorimetrijom. Pokazano je da srednji precnik, kao i ravnotezni
stepen bubrenja mikrocestica, zavise od udela emulgatora u uljanoj fazi, stepena umrezenja PNIPA
i koncentracije MA. Uoceno je da mikrocestice u ravnoteznom stanju na sobnoj temperaturi imaju
poroznu, sacastu strukturu. Da bi se ispitalo ponasanje ovih mikrocestica hidrogela pri otpustaju
leka (lokalni anestetik — prokain-hidrohlorid) transdermalnim putem, koriS¢ena je Francova
difuziona celija. Dobijene mikrocestice namenjene su dizajnu tekstil-hidrogel sistema za
transdermalno kontrolisano otpustanje leka promenom temperature.

Thermosensitive hydrogel microbeads based on poly(/N-isopropylacrylamide)
for controlled drug release

Stojanka M. Petrusic, Bojana Bursac, Svetlana Grujic, Petar Jovancic, Jasna Djonlagic
Faculty of Technology and Metallurgy, Karnegijeva 4, Belgrade, Serbia

This study was carried out to optimize the structure and properties of thermosensitive hydrogel
microbeads based on crosslinked poly(N-isopropylacrylamide) (PNIPA) through variation of the
reaction parameters of the inverse suspension polymerization. In addition to variation of the oil-to-
water phase ratio, concentration of emulsifier, and the crosslinking degree, PNIPA microbeads
were functionalized by using maleic acid (MA) as a comonomer in the water phase. Regularity of
the microbeads shape was estimated by optical microscopy. A technique of laser diffraction was
used for determination of the microbeads mean size and size distribution. Equilibrium swelling
ratio was studied gravimetrically, whereas scanning electron microscopy was a tool for
investigation of microbeads morphology. The values of volume pseudo-phase transition
temperature were obtained by differential scanning calorimetry. The mean diameter of microbeads
and their equilibrium swelling ratio showed dependence on the fraction of emulsifier in oil phase,
the crosslinking degree of PNIPA and the content of MA. It was determined that microbeads
swollen at room temperature have a porous, honeycomb-like structure. The Franz diffusion cell
was employed for the study of the microbeads behavior in the drug release (local anesthetic -
procaine hydrochloride) via transdermal route. Prepared thermosensitive hydrogel microbeads are
intended for design of a textile-based system for transdermal release of a drug in a controlled
manner, via temperature changes.
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Hiperrazgranate alkidne smole prve i druge generacije na osnovu ricinolne Kkiseline

Mirjana C. Jovi¢i¢, Radmila Z. Radigevié
Univerzitet u Novom Sadu, Tehnoloski fakultet, Bulevar Cara Lazara 1, Novi Sad, Srbija

Hiperrazgranate alkidne smole se mogu dobiti modifikacijom hiperrazgranatih poliestara masnim
kiselinama. U poredenju sa klasi¢nim alkidnim smolama istih molskih masa hiperrazgranati alkidi
imaju nize viskoznosti i bolju hemijsku otpornost. U ovom radu sintetisane su prva i druga
generacija  hiperrazgranatih  poliestara na  osnovu  ditrimetilolpropana 1 2,2-
di(hidroksimetil)propionske kiseline. Esterifikacijom sintetisanih poliestara sa ricinolnom
kiselinom dobijene su hiperrazgranate alkidne smole prve i druge generacije. Smole su
karakterisane odredivanjem hidroksilnog i kiselinskog broja, viskoznosti, srednjih molskih masa i
njihove raspodele. Struktura sintetisanih smola je potvrdena infracrvenom spektroskopijom sa
Furijeovom transformacijom (FTIR). Sintetisane hiperrazgranate alkidne smole imaju velik sadrzaj
OH grupa, a mali kiselinski broj. Prisustvo OH grupa, kao krajnjih funkcionalnih grupa,
omogucéuje modifikaciju alkida u cilju dobijanja materijala razli¢itih svojstava. Indeks
polidisperznosti alkidnih smola raste od 1,59 do 3,84 sa porastom generacije istih. Niske
viskoznosti dobijenih alkida omoguéuju da proizvodi na osnovu njih sadrze malu koli¢inu
organskih rastvaraca.

First and second generations hyperbranched alkyd resins based on ricinoleic acid

Mirjana C. Jovi¢i¢, Radmila Z. Radigevié
University of Novi Sad, Faculty of Technology, Bulevar cara Lazarara 1, Novi Sad, Serbia

The hyperbranched alkyd resins are hydroxylated hiperbranched polyesters modified with fatty
acids. Highly branched chains have several advantages compared to the conventional alkyd resins
with the same molecular weight, such as, a lower viscosity and better chemical resistance. In this
work, first and second generations of hyperbranched polyesters have been synthesized from
ditrimethylol propane and 2,2-bis(hydroxymethyl) propionic acid via an acid catalyzed reaction.
Hyperbranched alkyds were obtained by esterificication of synthesized hyperbranched polyesters
with ricinoleic acid. The resins were characterized by determination of acid and hydroxyl numbers,
viscosity, average molecular masses and molecular masses distribution. The structures of the
resins were confirmed by Fourier transform infrared spectroscopy (FTIR). Synthesized alkyd
resins have high hydroxyl and low acid numbers. The presence of hydroxyl groups as functional
end groups opens up a high potential for further chemical modifications. The index of resin
polydispersity increases from 1.59 to 3.84 with increase of alkyd resin generation. Due to low
viscosities of synthesized resins, corresponding alkyd products contain less organic solvents.
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Uticaj sadrzaja poli(dimetilsiloksana) na neka fizi¢ka svojstva termoplasti¢nih
poliuretana

Marija V. Pergal, Ivan S. Stefanovi¢, Vesna V. Anti¢*, Jasna Djonlagi¢**
Centar za Hemiju, IHTM, Studentski trg 12-16, Beograd, Srbija
*Poljoprivredni fakultet, Njemanjina 6, Zemun, Srbija
**Tehnolosko-metalurski fakultet, Karnegijeva 4, Beograd, Srbija

Segmentirani poliuretani predstavljaju vaznu klasu termoplasticnih elastomera koji su nasli
primenu u medicini za izradu dugotrajnih implanata. Jedan od nacina da se poboljsa biostabilnost i
biokompatibilnost termoplasticnih poliuretana je uvodenje poli(dimetilsiloksana) u polimerni
lanac. Serija novih termoplasticnih poliuretana (TPUs) sintetisana je dvostepenom poliadicijom u
rastvoru polaze¢i od 4,4-metilendifenildiizocijanata (MDI), 1,4-butandiola (BD) i o,-
dihidroksipropil-poli(dimetilsiloksana) (PDMS). Sadrzaj mekih PDMS segmenata je variran od 34
do 62 mas%. Struktura i sastav kopolimera odredeni su 'H i °C NMR spektroskopijom, dok su
vrste vodoni¢nih interakcija u TPUs analizirane FTIR spektroskopijom. Uticaj sadrzaja mekog
PDMS segmenta na strukturu, termicka i neka fizicka svojstava kopolimera, su takode ispitani.
Termicka stabilnost kopolimera se povecavala sa povecanjem sadrzaja PDMS-a. Pokazano je da
stepen kristaliniCnosti, a samim tim i temperature topljenja i kristalizacije, kao i temperatura
ostakljivanja TPUs rastu sa pove¢anjem masenog udela tvrdih MDI-BD segmanata. SEM analiza
je pokazala da sintetisani kopolimeri imaju fibrilarnu morfologiju, koja poti¢e od kristalizacije
MDI-BD segmenata.

The influence of poly(dimethylsiloxane) content on some physical properties of
thermoplastic polyurethanes

Marija V. Pergal, Ivan S. Stefanovi¢, Vesna V. Anti¢*, Jasna Djonlagi¢**
Center for Chemistry, ICTM, Studentski trg 12-16, Belgrade, Serbia
*Faculty of Agriculture, Njemanjina 6, Zemun, Serbia
**Faculty of Technology and Metallurgy, Karnegijeva 4, Belgrade, Serbia

Segmented polyurethanes are an important class of thermoplastic elastomers that are used in
medicine as long-term implants. Biostability and biocompatibility of polyurethanes can be
improved by the introduction of poly(dimethylsiloxane) in the polymer chain. A series of novel
thermoplastic polyurethanes (TPUs) was synthesized by two-step polyaddition reaction in solution
from 4,4’-methylenediphenyl diisocyanate (MDI), 1,4-butanediol (BD) and o,w-dihydroxypropyl-
poly(dimethylsiloxane) (PDMS). The content of soft PDMS segment was varied between 34 and
62 wt.%. The structure and composition of the TPUs were determined by 'H and *C NMR
spectroscopy, while the hydrogen bonding interaction in the TPUs were analyzed by FTIR
spectroscopy. The influence of PDMS content on the structure, thermal and some physical
properties of the TPUs were also investigated. Thermal stability of the copolymers increased with
increasing PDMS content. It was clearly demonstrated that the degree of crystallinity, the melting
and crystallization temperatures as well as glass transition temperatures increased with increasing
weight fraction of the hard MDI-BD segment. SEM analysis confirmed the presence of a fibrillar
morphology, which arises from the crystallization of the MDI-BD segments.
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Sekvencijalna anjonska polimerizacija materijala kome rapidno opada
rastvorljivost sa porastom temperature

Dragutin M. Nedeljkovi¢, Aleksandar P. Stajci¢, Aleksandar S. Gruji¢, Jasna T. Staji¢-Tros$i¢
Vesna J. Radojevi¢*, Radoslav R. Aleksi¢*
Institut za Hemiju, Tehnologiju i Metalurgiju, Njegoseva 12, 11000 Beograd, Srbija
*Tehnolosko-Metalurski Fakultet, Karnegijeva 4, 11000 Beograd, Srbija

Znacaj membrana koje menjaju permeabilnost sa promenom temperature je naglo porasla zbog
moguénosti primene ovih membrana za separaciju proteina. Materijali koji mogu da budu
primenjeni u ovu svrhu obuhvataju diblok-kopolimere kod kojih jedan blok daje mehanicku
¢vrsto¢u membrani, dok drugi blok menja svoju rastvorljivost sa promenom temperature. Da bi
sintetisani diblok-kopolimer imao zahtevana svojstva, neophodno je da indeks polidisperzije bude
§to je manji moguéi (da bi se postigla mikrofazna separacija), a da srednja molarna masa bude
veca od 100000 g/mol (da bi se postigla odgovaraju¢a mehanicka ¢vrsto¢a membrane). Poli(stiren)
(PS) je koris¢en kao mehanicki stabilna komponenta, a poli(2-(metoksietoksi)etil metakrilat)
(PDEEMA), koji ima donju kriti¢nu temperaturu rastvorljivosti (LCST) na 299 K je koris¢en kao
aktivna komponenta membrane. Zbog veoma strogih zahteva kada je u pitanju struktura diblok-
kopolimera, za sintezu je koriS¢en postupak sekvencijalne anjonske polimerizacije. Vrednost
indeksa polidisperznosti je zadrzana na niskom nivou (do 1.1) uz molarni udeo PDEEMA od 15
%, dok je srednja molarna masa po brojnoj vrednosti odredena pomocéu gelpropusne
hromatografije (GPC) iznosila 30000 g/mol.

Sequential anionic polymerization of material with rapid decrease
in solubility with temperature increase

Dragutin M. Nedeljkovi¢, Aleksandar P. Stajci¢, Aleksandar S. Gruji¢, Jasna T. Staji¢-Tros$i¢
Vesna J. Radojevi¢c*, Radoslav R. Aleksi¢*
Institute of Chemistry, Technology and Metallurgy, Njegoseva 12, 11000 Belgrade, Serbia
*Faculty of Technology and Metallurgy, Karnegijeva 4, 11000 Belgrade, Serbia

The significance of the membranes that change their permeability with the change of the
temperature has rapidly increased as they could be applied for the protein separation. Materials
that could me use for this purpose include diblock-copolymers with one block which would act as
the mechanical supporter of the membrane, and the other one that rapidly changes its solubility
with the temperature. To fulfill the task, the synthesized diblock-copolymer must have
polydispersity index as low as possible (in order to obtain microphase separation) and average
molar mass exceeding 100000 g/mol (in order to get sufficient mechanical stability). Poly(styrene)
(PS) acted as a mechanically stable component, and the poly(2-(methoxyethoxy)ethyl
methacrylate) (PDEEMA) which shows the lower critical solution temperature (LCST) at 299 K
acted as an active component. Due to the strict conditions for the desired structure of the dibloc-
copolymer, sequential anionic polymerization was used for the synthesis. The polydispersity index
remained low (up to 1.1) with the molar amount of PDEEMA up to 15 %, while the number average
molar mass, determined by gel permeantion chromatography (GPC) was up to 30000 g/mol.
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Mehanicka svojstva smesa linernog i hiperrazgranatih uretan akrilata umrezenih
dejstvom UV zracenja

Enis S. DZunuzovié, Srba V.Tasi¢*, Branislav R. Bozi¢**, Jasna V. Dzunuzovi¢***
Branko M. Dunji¢, Katarina B. Jeremi¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija
*Bayer D. o. 0., Omladinskih brigade 88b, Beograd,Srbija
**Colorsim, Centralna 38, Rivne region, PGT Klevan, Ukraina
***IHTM - Centar za hemiju, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija

Ispitivane su smeSe uretan akrilata na bazi linearnog poliestra i dva uretan akrilata, sa istim
stepenom akrilovanja, na bazi alifatskih hiperrazgranatih poliestara (HRP). Linearni poliestar
sintetisan je od neopentil glikola i adipinske kiseline. HRP trec¢e generacije dobijen je od 2,2-
bis(hidroksimetil)propionske kiseline i di-trimetilol propana. Modifikacija 60 % zavr$nih OH
grupa HRP-a izvedena je masnim kiselinama sojinog ulja ili izononskom kiselinom. Linearni
uretan akrilat (LUA) i hiperrazgranati uretan akrilat (HUA) na bazi HRP modifikovanog masnim
kiselinama sojinog ulja i HUA na bazi HRP modifikovanog izononskom kiselinom dobijeni su
reakcijom odredenog poliestra i izocijanatnog adukta, prethodno dobijenog reakcijom
ekvimolarnih koli¢ina izoforon diizocijanata i 2-hidroksietil akrilata. Procena mesljivosti smesa
LUA i HUA izvrSena je na osnovu viskozimetrijskih merenja koriste¢i metodu koju je ustanovio
Chee. Ovako pripremljenim smeSama dodato je 20 mas. % heksandioldiakrilata i 4 mas. %
fotoinicijatora, Irgacure 184, i umrezene su pod dejstvom UV zracenja. Umrezeni uzorci ispitivani
su u ogledima dinamickog uvijanja i jednoosnog istezanja. Mehanicka svojstva umrezenih uzoraka
zavise od mesljivosti komponenata smese i od njenog sastava.

Mechanical Properties of UV Cured Mixture of Linear and Hyperbranched
Urethane Acrylates

Enis S. DZunuzovié, Srba V.Tasi¢*, Branislav R. Bozi¢**, Jasna V. Dzunuzovi¢***
Branko M. Dunji¢, Katarina B. Jeremi¢
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia
*Bayer Ltd, Omladinskih brigade 88b, Belgrade
**Colorsim, Tsentralna 38, Rivne region, PGT Klevan, Ukraine
***[CTM - Center of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia

The mixtures of urethane acrylate resin based on linear polyester and two urethane acrylates, with
the same degree of acrylation, prepared from partially modified aliphatic hyperbranched polyesters
(HBP), were examined. Linear polyester was obtained from neopentil glycol and adipic acid. HBP
of the third generation was synthesized from 2,2-bis(hydroxymethyl)propionic acid and di-
trimethylol propane. The modification of 60 % OH end-groups of HBP was carried out with
soybean fatty acids or isononanoic acid. Linear urethane acrylate (LUA) and hyperbranched
urethane acrylate (HUA) based on the HBP modified with soy been faty acid and HUA based on
the HBP modified with isononanoic acid were obtained by reaction of appropriate polyester and
NCO adduct, previously obtained by reaction of equimolar amount of isophorone diisocyanate and
2-hydroxyethyl acrylate. The miscibility of the prepared mixtures of LUA and HUAs was
estimated according to viscosity measurements using the approach developed by Chee. UV curable
formulation was obtained by adding hexanediol diacrylate (20 wt. %) and photoinitiator, Irgacure
184, (4 wt. %) to the prepared LUA and HUA mixtures. The UV cured samples were examined by
dynamic torsion and uniaxial tension. It was obtained that mechanical properties of the UV cured
samples depend on miscibility of mixture’s constituents and on its composition.
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OHO01-0
Kompjuterski dizajn peptidnih inhibitora interakcije proteina CDK9 i ciklina T1

Jelena Randelovié, Slavica Eri¢, Vladimir Savié¢
Farmaceutski fakultet, Univerzitet u Beogradu, Srbija

Ciklin zavisna kinaza 9 (CDK9) i ciklin T1 stupaju u interakciju u proteinskom kompleksu PTEF-
b koji predstavlja jedan od opstih pozitivnih faktora transkripcije. Studije ukazuju da njegova
inhibicija dovodi do apoptoze tumorskih ¢elija u ¢elijskim linijama neuroblastoma.

Aminokiseline znaCajne za interakcije proteinskih komponenti utvrdene su proucavanjem
kristalne strukture kompleksa koja je u literaturi poznata od 2008. godine. Na osnovu tih saznanja
dizajnirano je viSe peptida kao mogucih liganada CDK9 koji bi potencijalno inhibirali nastanak
kompleksa CDK9/ciklin T1. Cetiri peptida su zasnovana na vezivnoj sekvenci ciklina T1 (i vezani
za aktivno mesto docking-om), a ostali su dizajnirani iz fragmenata (fragment-based design),
primenom SEED/GANDI programa. Energije vezivanja potencijalnih inhibitora procenjene su
MMPBSA metodologijom.

Peptidi sa najpovoljnijim izraunatim energijama vezivanja su potencijalni kandidati za dizajn
inhibitora peptidomimetika.

Computational design of peptide inhibitors for CDK9/cyclin T1 protein interaction

Jelena Randelovié, Slavica Eri¢, Vladimir Savic¢
Faculty of Pharmacy, University of Belgrade, Serbia

Cyclin-dependent kinase 9 (CDK9) and cyclin T1 interact as parts of the PTEF-b protein complex,
which is one of general positive transcription factors. Studies indicate that its inhibition induces
apoptotic tumor cell death in neuroblastoma cell lines.

Amino acids important to complex stability were determined by studying the crystal structure of
the complex, published in 2008. Based on these findings several peptides were designed as
possible ligands of CDK9 that could potentially inhibit the complex formation. Four of the
peptides are based on the binding sequence of cyclin T1 and docked virtually to the active site,
while the rest have been designed through the methods of fragment based design, using
SEED/GANDI software. The binding energies of potential inhibitors have been evaluated through
use of MMPBSA methodology.

Peptides with the most favourable calculated binding energies are potential candidates for
peptidomimetic inhibitor design.
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Sinteza i biolo§ka aktivnost
1-(2-metoksifenil)-4-((1-(arilmetil)piperidin-4-il)metil) piperazina

Jelena Z. Penjisevi¢, Vladimir V. Sukalovi¢, Deana B. Andri¢*, Goran M. Rogli¢*
Sladana V. Kosti¢-Rajacic¢
IHTM-Centar za hemiju, Njegoseva 12, Beograd, Srbija
*Hemijski fakultet Univerziteta u Beogradu, Studentski trg 12-16, Beograd, Srbija

U nastavku ispitivanja slabih interakcija izmedu liganada i receptora dopaminskog i serotoninskog
sistema, sintetisana je serija aril-piperazinskih derivata sa elektron akceptorskom nitro grupom.
Kod svih novosintetisanih liganada ispitan je afinitet vezivanja za dopaminske (D,), serotoninske
(SHT;4 1 S5HT,4) receptore. Sintetisana jedinjenja su testirana in vitro u eksperimentima
kompeticije sa odgovarajuéim radioaktivnim ligandima. Testovi su radeni na sinaptozomalnim
membranama izolovanim iz mozga pacova.

2-NO,
3-NO,
4-NO,

Synthesis and biological activity of
1-(2-methoxyphenyl)-4-((1-(arylmethyl)piperidin-4-yl)methyl)piperazines

Jelena Z. Penjisevi¢, Vladimir V. Sukalovié, Deana B. Andri¢*, Goran M. Rogli¢*
Sladana V. Kosti¢-Rajaci¢
Center of Chemistry, ICTM, NjegoSeva 12, Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade, Studentski trg 12, Belgrade, Serbia

In order to continue our investigation in weak interactions between ligands and dopaminergic and
serotonergic receptors we synthesized series of arylpiperazines ligands with electron withdrawing
nitro-group.

All newly synthesized compounds were evaluated for the binding affinity towards dopaminergic
(D), serotonergic (SHT,, and SHT,,) receptors by in vitro displacement of corresponding specific
radioactive ligands from rat striatal or cortical synaptozome.
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Nova sinteza i antiproliferativna aktivnost goniobutenolida A i B

Ivana Kovacevi¢, Mirjana Popsavin, Goran Benedekovi¢, Vesna Koji¢*
Gordana Bogdanovic¢*, Velimir Popsavin
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet
Trg D. Obradovica 3, Novi Sad, Srbija
*Institut za onkologiju Vojvodine, Institutski put 4, Sremska Kamenica, Srbija

Opisan je novi i efikasan postupak sinteze prirodnih stiril-laktona, (+)-goniobutenolida A (1) i (-)-
goniobutenolida B (2). Benzilni alkohol 3, koji je lako dostupan iz D-glukoze, posluzio je kao
polazno jedinjenje, koje je transformisano u ciljne molekule 1 i 2 primenom trofazne sekvence
prikazane na reakcionoj shemi. Kljuéni korak sinteze je novi “one-pot™ proces koji pocCinje Z-
selektivnom Wittig-ovom olefinacijom laktola 5 u baznim uslovima, nastavlja se laktonizacijom i
zavrsava dekarboksilacijom, pri ¢emu se dobija smesa 1 i 2. Pored toga, detaljno ¢e biti prikazani i
diskutovani rezultati ispitivanja antiproliferativne aktivnosti sintetizovanih prirodnih proizvoda 1 i
2 prema odredjenim humanim malignim ¢elijskim linijama.

HQ PR
3 Steps O 0 Imd,CO, toluene > O 0
D-Glucose EE—— Ph O/\L]
oy reflux )\ ){
HO o 0 0
3
9:1 TFA/H,0
0°C—rt
Ph3P:CHCO,Me, Ph
\/l\/’j \/'\/(\F MeOH, Et3N ’ Ory-oH
+ o}
. 0°C atm. Ny /\ﬁjﬂ
E O)\ (0] OH
(+ )-GonlobutenolldeA( ) (—)-Goniobutenolide B (2) 5

Novel synthesis and antiproliferative activity of goniobutenolides A and B

Ivana Kovacevi¢, Mirjana Popsavin, Goran Benedekovi¢, Vesna Koji¢*
Gordana Bogdanovi¢*, Velimir Popsavin
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences
Trg D. Obradoviéa 3, Novi Sad, Serbia
*Oncology Institute of Vojvodina, Institutski put 4, Sremska Kamenica, Serbia

A new and efficient synthetic approach toward naturally occurring styryl lactones (+)-
goniobutenolide A (1) and (—)-goniobutenolide B (2) is described. Benzylic alcohol 3 that was
easily available from D-glucose, was converted to the target compounds through a three-step
sequence outlined in the reaction scheme. The key step of the synthesis was a new one-pot process
that started with a Z-selective Wittig olefination of 4 under basic conditions, followed by
subsequent lactonisation and final decarboxylation to furnish a mixture of 1 and 2. Additionally,
the results of evaluation of antiproliferative activity of both final products against certain human
tumour cell lines, will be presented and discussed in details.
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Kineti¢ka ispitivanja ciklizacionih reakcija nekih terpenskih alkohola

Vera M. Divac, Marina D. Rvovi¢ and Zorica M. Bugar¢i¢
Prirodno-matematicki fakultet, Kragujevac, R. Domanovica 12, 34000 Kragujevac, Srbija

Supstituisani tetrahidrofuranski i tetrahidropiranski ciklicni sistemi predstavljaju vrlo ceste
strukturne jedinice koje ulaze u sastav mnogih bioaktivnih prirodnih proizvoda. Intramolekularna
heterociklizacija A*- i A°- alkenola je jedna od nabrzih i najlakiih metoda za sintezu cikliénih etara
velike strukturne raznovrsnosti i moguénosti za dalje transformacije.

Predmet istrazivanja ovog rada je uticaj nekih Luisovih baza (trietilamin, piridin, hinolin, 2, 2’-
bipiridin i piperidin) na brzinu reakcije ciklizacija o-terpineola, linalola i nerolidola sa PhSeCl i
PhSeBr kao reagensima. Reakcije su pracene UV-VIS spektrofotometrijski kao reakcije pseudo-
prvog reda, u prisustvu i odsustvu pomenutih baza, pri ¢emu je THF koriséen kao rastvarac.
Dobijene vrednosti konstanta brzina su pokazale da su reakcije sa PhSeBr sporije, nego kada se
kao reagens koristi PhSeCl. U poredenju sa reakcijama u kojima nije bio prisutan katalizator,
brzine katalizovanih reakcija su rasle u zavisnosti od jadine kori§¢éene Lewi-ove baze i njene
volumenoznosti. Sterne smetnje koje se javljaju u fazi zatvaranja prstena, koja ujedno i odreduje
brzinu posmatrane hemijske reakcije, su jedne od glavnih karakteristika koje uticu na vrednost
brzine hemijske reakcije.

Kinetic investigation of cyclization reactions of some terpenic alcohols

Vera M. Divac, Marina D. Rvovi¢ and Zorica M. Bugar¢ié¢
Faculty of science, Kragujevac, R. Domanovica 12, 34000 Kragujevac, Serbia

Substituted tetrahydrofuran and tetrahydropyran ring systems are common structural units found in
many bioactive natural products. Intramolecular heterocyclization of A*- and A’- alkenols is one of
the fastest and easiest ways for obtaining cyclic ethers with very high structural diversity and
possibility for further functionalization.

In this work we investigated the influence of some Lewis bases (triethylamine, pyridine, quinoline,
2, 2’-bipyridne and piperidine) on rate constants of the electrophile-mediated cyclization of o-
terpineol, linalool and nerolidol with PhSeCl and PhSeBr as a reagents. Reactions were performed
under the pseudo-first order conditions, in the presence and absence of bases, by UV-VIS
spectrophotometry in THF as a solvent. The obtained values for rate constants have shown that the
reactions with phenylselenenyl bromide are slower then with chloride. Depending on the catalyst
basicity and bulkiness, reaction rate is increased with a different degree compared to no catalyzed
reaction. Steric hindrance in the rate determining ring closing phase is the one of the main reasons
that influence the value of rate constants in these reactions.
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1,7-bis(alkilamino)diazahrizeni inhibitori tri razli¢ita patogena: botulinum
neurotoksin (BoNT/A LC), parazita malarije P. falciparum i filovirusa Ebole

Dejan M. Opsenica Igor M. Opsenica*, James C. Burnett**, Rekha G. Panchal***
Sina Bavari*** Bogdan A. Solaja*,
IHTM-Centar za hemiju, Univerzitet u Belgradu, Srbija, dopsen@chem.bg.ac.rs
*Hemijski fakultet, Univerzitet u Belgradu, Srbija
**Target Structure-Based Drug Discovery Group, SAIC-Frederick, Inc., NCI USA
**xUS Army Medical Research Institute of Infectious Diseases, USA

Opisana je sinteza derivata 1,7-bis(alkilamino)diazahrizena (1,7-DAAC) i rezultati detaljnih
ispitivanja bioloske aktivnosti. Dobijeni rezultati pokazuju da derivati efikasno inhibiraju aktivnost
tri razlicita tipa patogena: botulinum neurotoksin (BoNT/A LC), parazit malarije (P. falciparum) i
filovirus EBOV). Rezultati inhibicije gradenja -hematina ukazuju da 1,7-DAAC imaju sli¢an
mehanizam dejstva kao 4-hlor-4aminohinolinski antimalarici. Dobijeni rezultai bi¢e detaljno
prikazani u radu.

HN/\/\NH2 HN/\/\N/\
| N | A K/o
N | N" N | N"
X o X
P. falciparum
HaN A~ NH K/N\/\/NH IC4,(W2)=2.00 "M
BoNT/ALC IC,(D6)=5.23 nM
K=8.1 uM BoNT/A LC Inh. 55% (20 uM) % '

Ebola virus 1C4;=2.5-5 M 1C45(C235)=8.05 M

1,7-bis(alkylamino)diazachrysene as Inhibitors of Three Unrelated Pathogene:
The Botulinum Neurotoxin (BoNT/A LC), P. falciparum Malaria,
and the Ebola Filovirus

Dejan M. Opsenica Igor M. Opsenica*, James C. Burnett**, Rekha G. Panchal***
Sina Bavari*** Bogdan A. Solaja*,
ICTM-Department of Chemistry, University of Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade, Serbia
**Target Structure-Based Drug Discovery Group, SAIC-Frederick, Inc., NCI USA
US Army Medical Research Institute of Infectious Diseases, USA

Herein, we provide results that derivatives of 1,7-DAAC (1,7-bis(alkylamino)diazachrysene)
possess the ability to inhibit the three unrelated pathogens (described above): a bacterial toxin (the
BoNT/A LC), a protozoan (malaria), and a filovirus (EBOV). Several of the 1,7-DAAC
derivatives are potent in vitro inhibitors of P. falciparum, and in general, are more efficacious
against CQ-resistant strains than against CQ-susceptible strains. By inhibiting (-hematin
formation, the most efficacious 1,7-DAAC-based antimalarials employ a mechanism of action
analogous to that of 4,7-ACQ-based antimalarials, and are well tolerated by normal cells. Finally,
the 1,7-DAAC-based derivatives exhibited promising activities against Ebola filovirus inhibition.
Observed results will be discussed in details.

Acknowledgment: This research was supported by NATO’s Public Diplomacy Division in the framework of
“Science for Peace” project SfP983638 and by the Ministry of Science and Technological Development of
Serbia (grant no. 172008)
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Cunrte3a 3-amuHoapui-1-gpepoueHuanponan-1-ona

[parana JI. CreanoBuh, UBan C. [lamsbanoBuh, Anka 3. [1ejouh
Hanmjena C. Mnuh-KomaTtuna*, Pactko /1. Bykuhesuh
Tpupoorno-mamemamuuxu paxynmem, Kpaeyjesay, Cpouja
*@axynmem mexnuukux nayka, Kocoscka Mumpoeuya, Cpouja

B-AmuHokap6onunna jenumema (Mannich-oBe 6ase) Cy LemeHH CHHTETHYKH OJOKOBH KOjU C€
Mory TpaHcopmucaTa y OpojHE nepuBaTe, Kao IITO Cy 1,3-aMHHOATKOXOIH W TIPOU3BOAH
HykieomiiHe cymcTuTynmje atomMa a3ora. Mely Opojoum mpumenama Mannich-oBux 6a3a u
FBUXOBHX JIEPMBATA HAjBAKHH]A j€, CBAKAKO, CHHTE3a PA3HOBPCHHUX (hapMarleyTcKuX mpenapata.’ Y
oBoM pazny Ouhe ommcana cunTe3a cepuje Mannich-oBux 6a3a (3) aza-Michael-oBom aauiujom
onroBapajyhux anmiuHa (2) Ha GeporeHu-suHuI KeToH (1), KaTanu30BaHOM MOHTMOPHUIIOHUTOM
K-10 y mukpotanacHoj nehu.

NH,
H
\ \ montmorilonite K-10 N
Fe + | .y —> Fe
(0] R
— _ — °
1 2 3

up to 98%
R=-H, -CHj, -Cl, -F, -NO,, -COCH;

Synthesis of 3-aminoaryl-1-ferrocenyl-propan-1-ones

Dragana D. Stevanovié, Ivan S. Damljanovi¢, Anka Z. Pejovié¢
Danijela S. Ili¢-Komatina*, Rastko D. Vukicevié¢
Faculty of Science, Kragujevac, Serbia
*Technical Faculty, Kosovska Mitrovica, Serbia

B-Aminocarbonyls (Mannich bases) are versatile synthetic building blocks, which can easily be
converted into a range of useful derivatives, such as 1,3-aminoalcohols and products of the
substitution of the amino group with some other nucleophile. Among many applications of
Mannich bases and their derivatives, however, the most important ones are surely those applied in
synthesis of pharmaceuticals.' In this report will be described the synthesis of a series of Mannich
bases (3) via montmorilonite K-10 catalyzed aza-Michael addition assisted by MW irradiation of
the corresponding anilines (2) to ferrocenyl-vinyl ketone (1).

1. M. Tramontini, L. Angiolini, Mannich-Bases, Chemistry and Uses, CRC, Boca Raton, FL, 1994.

124




Kragujevac, 13. i 14.maj 2011.
OH07-0

PremeStanja alkil-radikala dugog niza

Aleksandar V. Teodorovi¢, Dalibor M. Badjuk, Nenad Stevanovié
Prirodno-matematicki fakultet, Kragujevac, Radoja Domanovica 12, Kragujevac, Srbija

U ovom radu je ispitivano premestanje 1-oktil, 1-decil i 1-tridecil intermedijera (radikalskog i/ili
katjonskog tipa) analizom proizvoda i njihovom distribucijom. Ovi intermedijeri dobiveni su
termickom 1 fotolitickom olovo(IV)-tetraacetatnom dekarboksilacijom nonanove, undekanove i
tetradekanove kiseline u benzenskom rastvoru. Poredenje distribucije tridecil- i oktil-acetata
dovodi do pretpostavke da je 1,7~homoliti¢ko premestanje vodonika znacajno zastupljeno kod 1-
oktil-radikala. Odnosi 1,5~, 1,6~ i eventualno postojeceg 1,7~homolitickog premestanja vodonika
u l-oktil-radikalu, kao i sukcesivnih 1,2~hidridnih premestanja u odgovarajuéim katjonima
simulirani su Monte-Carlo metodom. Izgleda da je ova tehnika korisna za razlikovanje 1,7~H u
odnosu na 1,2~H" intermedijere (neobeleZene). Uzimajuéi u obzir da su odnosi 1,5~H" /1,6~H' za
1-oktil- 1 1-tridecil sistem (2,74) uporedivi, i koriste¢i prinose proizvoda (1-feniloktan, oktan,
okteni i acetati) takode kao ulazne podatke za simulaciju, dobili smo da je 1,5~H' /1,6~H/ 1,7~H’
= 85/31/1 za termic¢ku dekarboksilaciju. Medutim, manje su prihvatljivi rezultati dobiveni za
fotoliticku reakciju.

Long-chain alkyl radicals rearrangements

Aleksandar V. Teodorovic, Dalibor M. Badjuk, Nenad Stevanovic
Faculty of Science, University of Kragujevac, Radoja Domanovica 12,Kragujevac, Srbija

In this work the rearrangements of 1-octyl, 1-decyl and 1-tridecyl intermediates (of the radical
and/or carbocation type) were investigated on the product analysis and product distribution. These
intermediates were obtained by thermal and photolytic lead(IV) tetraacetate decarboxylation of
nonanoic, undecanoic and tetradecanoic acid in a benzene solution. Comparison of the
distributions of tridecyl and octyl acetates leads to the assumption that 1,7~homolytical
rearrangement of hydrogen is notably included in 1-octyl radical. The relationships between 1,5~,
1,6~ and eventual existing 1,7~homolytic transfer of hydrogen in 1-octyl radical, as well as
successive 1,2~hydride shifts in corresponding cations have been simulated by Monte-Carlo (MC)
method. Tt seems that this technique is useful for making distinction between 1,7~H toward
1,2~H" in 1-octyl intermediates (unlabeled). Input data for MC simulation are (a) product yields
(1-phenyloctane, octane, octenes and acetates) and (b) ratio 1,5~H" /1,6~H" for 1-tridecyl radical
(2.74) taken as equal in rearrangement of 1-octyl radical as well. Thus, in the case of thermal
decarboxylation we obtained that 1,5~H" /1,6~H/ 1,7~H" = 85/31/1. However, the results obtained
for the photolytic reaction being less acceptable.
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Sinteza novih derivata propionske kiseline iz 5-ariliden-2,4-dioksotetrahidrotiazola

Bojan D. Bozi¢, Nemanja TriSovié, Milica Ranci¢, Gordana Uséumlié¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija

Derivati propionske kiseline spadaju u grupu nesteroidnih anti-inflamatornih lekova. Veliki broj
nesteroidnih anti-inflamatornih jedinjenja koristi se u klinickoj praksi za leCenje inflamatornih
bolesti, ukljuéujuci reumatoidni artritis, osteoartritis, ankilozirajuci spondilitis i burzitis, kao i za
prevenciju infarkta miokarda i Alchajmerove bolesti.

U cilju pronalazenja novih nesteroidnih anti-inflamatornih agenasa, u ovom radu je sintetizovano
Sest novih derivata propionske kiseline sa 2,4-dioksotetrahidrotiazolskim jezgrom (Slika 1).
Struktura 1 ¢istoa novih 2-(5-ariliden-2,4-dioksotetrahidrotiazol-3-il)propionskih  kiselina
potvrdena je "H NMR, *C NMR i FT-IR spektrima.

O
R N\ OO N\ /2
0 N)Qo 0 N)so )so
)Yo )Yo )Yo
OH OH OH

Slika 1. Struktura 2-(5-ariliden-2,4-dioksotetrahidrotiazol-3-il)propionskih kiselina (R: H, MeO, N(CH;),, F)
Figure 1. Structure of 2-(5-arylidene-2-dioxotetrahydrothiazole-3-yl)propionic acids (R: H, MeO, N(CH;),, F)

Synthesis of new propionic acid derivatives from 5-arylidene-2,4-
dioxotetrahydrothiazol

Bojan D. Bozi¢, Nemanja TriSovié, Milica Ranci¢, Gordana Uséumlié¢
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia

Propionic acide derivatives belong to the group of non-steroidal anti-inflammatory drugs. A great
number of non-steroidal anti-inflammatory compounds have been used in clinical practice for the
treatment of inflammatory disorders including reumathoid arthritis, osteoarthritis, ankylosing
spondylitis and bursitis as well as for prevention of myocardial infarction and Alzheimer's disease.
In the search for new non-steroidal anti-inflammatory agents, in this research six new derivatives
of propionic acid with 2,4-dioxotetrahydrothiazol core are synthesized (Figure 1). Structure and
purity of new 2-(5-arylidene-2- dioxotetrahydrothiazole-3-yl)propionic acids are confirmed by 'H
NMR, C NMR and FT-IR spectra.
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KuneTnka n MexaHu3aM aJulije MUNEPHIUHA U OeH3WIaMUHA
Ha (peHNIaMU/Ie APONJIAKPUIHUX KUCETHHA

Wimja H. [{eujernh, Maja /1. Butoposuh-Tomopouh***, Mean O. Jypanuh*, Bypa Hakapana*,
Mumuna Pagynosuh*, bpanko J. [Ipaxymuh***
Hnosayuonu yenmap Xemujckoe gpaxynema Yuusepsumema y Beozpady
Cmyoenmcku mpe 12-16, beoepao, Cpouja
*Xemujcku gpaxynimem Yuueepsumema y beoepady, Cmyoenmcku mpe 12-16, Beoepao, Cpouja;
**Bojro -mexuuuxu uncmumym, Pamxa Pecanosuhia 1, Beoepao, Cpbuja
**XUXTM-Lenmap 3a xemujy, Ynugepsumem y Beozpady, Fbecowesa 12, beoepao, Cpouja.

KoncranTe Op3mHe peakiyje aiundje IENPOTOHOBAHOT MHUICPUAMHA W OCH3WIAMHHA Ha
KOHTEHEepHY cepujy (peHmIamMmuma apowIaKpHIHAX KHCEIHHA y MeTaHony onapehere cy momohy
UV-VIS cnekrpodoroMeTpuje, Moj yclioBUMa ICEYAO-IPBOT pela. YTHIA] CYINCTHUTyeHaTra Ha
KOHCTaHTe Op3uHa peakuuje KBaHTU(HUKOBaH je OMOhy XaMeTOBUX KOHCTAHTH CYICTUTyeHaTa
HaeJIeKTPHCamka H3PayyHaTHX 3a eNIeKTPO(QIHH YIJbeHUKOB aToM (ca 1 6e3 Mojena HMIUIMIUTHOT
pactBapaua), ymorpebom DFT wmeroma. BpemHoctd XaMeTOBHX pEaKIMOHUX KOHCTAHTH U
UCIUTHBAKE Peakiyje Y pa3iMuuTUM pacTBapayrMa Jiajy WHAMKalWje O BEPOBATHOM MEXaHH3MY
OBE peakiiuje.

Kinetic and mechanism of the addition of piperidine and benzylamine
to the aroylacrilic acid phenylamides

Hija N. Cvijeti¢ , Maja D. Vitorovi¢-Todorovi¢*,**, Ivan O. Jurani¢*, Pura Nakarada*, Milica
Radulovi¢*, Branko J. Drakuli¢***
Inovation center of the Faculty of Chemistry, University of Belgrade
Studentski Trg 12-16, Belgrade, Serbia
*Faculty of Chemistry, University of Belgrade, Studentski Trg 12-16, Belgrade, Serbia
**Military - Technical Institute, Ratka Resanovica 1, Belgrade, Serbia
***Department of Chemistry-IChTM, University of Belgrade, NjegoSeva 12, Belgrade, Serbia.

The rate constants for the addition of deprotonated piperidine and benzylamine to the congeneric
series of aroylacrilic acid phenylamines in methanol were determined by UV-VIS
spectrophotometry, under the pseudo first-order conditions. The influence of substituents on the
rate constants was quantified by Hammett substitution constants, and the charges calculated for the
electrophilic carbon atom (with and without implicit solvent), on DFT level of theory. The values
of Hammett reaction constants, along with the examination of reaction in different solvents gave
indication of reaction mechanism.
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Sinteza i antiproliferativna aktivnost novog analoga (+)-goniofufurona

Bojana M. Sre¢o, Goran Benedekovi¢, Jovana Francuz, Mirjana Popsavin, Vesna Koji¢*
Gordana Bogdanovi¢*, Velimir Popsavin
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Trg D. Obradoviéa 3, Novi Sad, Srbija
*Institut za onkologiju Vojvodine, Institutski put 4, Sremska Kamenica, Srbija

(+)-Goniofufuron (1) je prirodni stiril-lakton koji pokazuje in vitro antiproliferativnu aktivnost
prema izvesnim humanim neoplasti¢nim ¢elijama. U potrazi za novim antitumorskim agensima,
planirano je dobijanje odgovarajuéeg nestirilnog analoga 7 radi poredenja njegove bioloske
aktivnosti sa aktivno$¢éu osnovnog molekula 1. Parcijalno zasti¢ena piranoza 2, koja se lako moze
dobiti iz D-glukoze,' posluzila je kao pogodan polazni molekul. Laktol 2 je preveden u analog 7
nizom hemijskih transformacija prikazanih na reakcionoj shemi. Rezultati antiproliferativne
aktivnosti molekula 7 prema celijama odabranih humanih tumora detaljno ¢e biti prikazani i
diskutovani.

CH,OH
. (o) OHC 0
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Reagents and conditions: (a) Meldrum's acid, Et;N, DMF, 46—48 °C, 70 h, 43%;
(b) NalO4, 2:1 MeOH/H;0, 0 °C — rt, 2 h; (c) NaBH4, MeOH, 0 °C — rt, 3 h, 33% (from 3);
(d) C41H23Br, Ag.0, AgOTH, Et;0, reflux, 8 h, 56%; (e) Hz, 10% Pd/C, MeOH, rt, 3.5 h, 83%.

Synthesis and antiproliferative activity of a novel (+)-goniofufurone analogue

Bojana M. Sre¢o, Goran Benedekovi¢, Jovana Francuz, Mirjana Popsavin, Vesna Koji¢*
Gordana Bogdanovi¢*, Velimir Popsavin
Department of Chemistry, Biochemistry and Environment protection, Faculty of Sciences,
Trg D. Obradoviéa 3, Novi Sad, Serbia
*Oncology Institute of Vojvodina, Institutski put 4, Sremska Kamenica, Serbia

(+)-Goniofufurone (1) is naturally occurring styryl lactone that shows in vitro antiproliferative
activity against some human neoplastic cells. In the search for new antitumour agents, it was of
interest to prepare the corresponding non-styryl analogue 7, in order to compare its biological
activity with that observed for the lead compound 1. Partially protected pyranose 2 that was
readily available from D-glycose,' served as a convenient starting compound. Lactol 2 was
converted to the target 7 through a five-step sequence outlined in the reaction scheme. The results
of antiproliferative activity of 7 against a number of human tumour cell lines will be presented and
discussed in details.

Reference
1. Bichard, C. J. F.; Wheatley, J. R.; Fleet, W. J. Tetrahedron: Assymetry 5 (1994) 431.
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OH11-P
Totalna sinteza 7-epi-(+)-krasalaktona B i C iz D-glukoze

Goran Benedekovi¢, Mirjana Popsavin, Velimir Popsavin
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Trg D. Obradoviéa 3, Novi Sad, Srbija

(+)-Krasalaktoni B i C su antitumorski stiril-laktoni koji su nedavno izolovani iz tropske biljke
Polyalthia crassa." U ovom radu Zelimo da saopitimo prvu totalnu sintezu 7-epi-(+)-krasalaktona
B i C (11 2). Kao polazno jedinjenje primenjen je diol 3 koji dobijen iz D-glukoze po
modifikovanom literaturnom postupku’. Molekul 3 je prvo preveden u divergentni intermedijer 7,
koji je zatim transformisan u finalne proizvode 1 i 2 primenom viSefazne sinteticke sekvence
prikazane na reakcionoj shemi.

Meldrum's acid

OR
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Total synthesis of 7-epi-(+)-crassalactones B and C from D-glucose

Goran Benedekovi¢, Mirjana Popsavin, Velimir Popsavin
Department of Chemistry, Biochemistry and Environment Protection, Faculty of Sciences,
Trg D. Obradoviéa 3, Novi Sad, Serbia

(+)-Crassalactones B and C are antitumour styryl lactones that were recently isolated from the
tropical plant Polyalthia crassa.' Herein we wish to report on the first total synthesis of 7-epi-(+)-
crassalactones B and C (1 and 2). Diol 3 that was readily available from D-glucose through a
slightly modified literature procedure,” has served as a convenient starting material in this work.
Molecule 3 was first converted to divergent intermediate 7, which was subsequently transformed
to final products 1 and 2, according to the multi-step sequence shown in the reaction scheme.

1. P. Tuchinda, B. Munyoo, M. Pohmakotr, P. Thinapong, S. Sophasan, T. Santisuk, V. Reutrakul, J. Nat.

Prod. 69 (2006) 1728.
2. T. Gracza, P. Szolcsanyi, Molecules 5 (2000) 1386.
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Sinteza i citotoksi¢na aktivnost novih heterocikli¢nih androstanskih derivata

Jovana J. Ajdukovi¢, Aleksandar M. Okljesa, Marina P. Savi¢, Andrea R. Gakovié¢
Evgenija A. Djurendi¢, Marija N. Saka¢, Katarina M. Penov-Gasi
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradoviéa 3, 21000 Novi Sad, Srbija

Poznato je da mnoga steroidna heterociklicna jedinjenja koja sadrze atom azota ili sumpora
ispoljavaju razli¢itu biolosku aktivnost. Polaze¢i od dehidroepiandrosterona, izvrSena je visefazna
sinteza u cilju dobijanja novih androstanskih derivata sa heterociklicnim prstenom (jedinjenja I, I,
III i IV). Jedinjenja I i II su testirana in vitro prema pet razliCitih tumornih ¢elijskih linija:
adenokarcinom dojke estrogen receptor pozitivan, MCF-7, adenokarcinom dojke estrogen receptor
negativan, MDA-MB-231, kancer prostate androgen receptor negativan, PC3, karcinom cerviksa,

HeLa i karcinom debelog creva, HT-29, kao i prema zdravim celijama fetalnih fibroblasta pluca,
MRC-5.

B Hs
\ -N
N N\ \;N S
N CN
AcO AcO
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Synthesis and cytotoxic activity of new heterocyclic androstane compounds

Jovana J. Ajdukovi¢, Aleksandar M. Okljesa, Marina P. Savi¢, Andrea R. Gakovi¢
Evgenija A. Djurendi¢, Marija N. Sakac¢, Katarina M. Penov-Gasi
Department of Chemistry, biochemistry and environmental protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradoviéa 3, 21000 Novi Sad, Serbia

It is well known that a number of steroidal heterocyclic compounds containing nitrogen or sulphur,
exhibited a wide variety of biological activities. Starting from dehidroepiandrosterone, we
performed a multistep synthesis in order to obtain a new androstane derivatives with heterocyclic
ring (compounds I, II, III and IV). The new compounds I and II were tested in vitro against five
different tumor cell lines: human breast adenocarcinoma ER+, MCF-7, human breast
adenocarcinoma ER-, MDA-MB-231, prostate cancer AR-, PC-3, human cervix carcinoma, HeLa,
colon cancer, HT-29 as well as one human non-tumor cell line, MRC-5.
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Sinteza novih A, B i D modifikovanih androstanskih derivata

Andrea R. Gakovi¢, Marina P. Savi¢, Jovana J. Ajdukovi¢, Aleksandar M. Okljesa
Evgenija A. Djurendi¢, Marija N. Sakac¢, Katarina M. Penov-Gasi
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradoviéa 3, Novi Sad, Srbija

Postoji nekoliko pristupa le¢enju kancera dojke, a najefikasniji nacin za leCenje hormon-zavisnih
karcinoma dojke je smanjenje nivoa estrogena u tumornim celijama inhibicijom biosinteze
estrogena. Dokazano je da hidroksimino derivati, sa hidroksimino funkcijom u A ili B prstenu
pokazuju izuzetnu citotoksi¢nost na vise tipova Celija raka, Sto je i opisano u literaturi. Tragajuci
za novim citotoksi¢nim jedinjenjima, istraZivanja smo usmerili ka sintezi A 1/ili B i/ili D
modifikovanih androstanskih derivata, koji bi u svojoj strukturi sadrzali oksimino funkciju. U tom
cilju izvrSena je viSefazna sinteza oksimino derivata 1, 2 i 3 polaze¢i od dehidroepiandrosterona.
Odabrani sintetizovani derivati ¢e biti ispitani na odabrane maligne ¢elijske linije, kao i na zdrave
¢elije fetalnih fibroblasta pluca.

CN

—
HO~N HO
NOH
1,2 3

Synthesis of some new A, B and D modified androstane derivatives

Andrea R. Gakovi¢, Marina P. Savi¢, Jovana J. Ajdukovi¢, Aleksandar Okljesa
Evgenija A. Djurendi¢, Marija N. Sakac, Katarina M. Penov-Gasi
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradoviéa 3, Novi Sad, Serbia

There are several approaches for therapy of breast cancer but the most effective way to treat
hormone-dependent breast cancer is to deprive the cancer cells of estrogens by inhibiting their
biosynthesis. The hydroximino derivatives with position of hydroximino function on ring A or B
displayed remarkable distinct cytotoxicities against a diversity of cancer cell types, which was
described in the literature. Searching for new cytotoxic compounds, studies are directed towards
the synthesis of A and/or B and/or D modified androstane derivatives with oximino function. With
this aim of investigation we have developed some new steroidal cytotoxic agents (1, 2, 3), with
oximino function, in the multistep synthesis starting from dehydroepiandrosterone. Selected
synthesized derivatives will be tested on choosen cancer cell lines and normal fetal lung
fibroblasts.
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Sinteza 4-(supstituisanih fenil)-6-fenil-3-cijano-2-piridona
iz etil-2-cijanoakrilata i acetofenona u mikrotalasnom reaktoru

Jelena Mirkovi¢*, Aleksandar Marinkovi¢*, Dusan Mijin*, Veselin Maslak**,
C. Oliver Kappe***
*Katedra za Organsku hemiju, Tehnolosko-metalurski fakultet, Univerzitet u Beogradu,
Karnegijeva 4, Beograd, Srbija
**Hemijski fakultet, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija
***Laboratorija za mikrotalasnu hemiju Kristajan Dopler (CDLMC) i Institut za hemiju,
Karl-Franzens-Univerzitet u Gracu, Heinrichstrafe 28, A-8010 Grac, Austrija

U okviru radu ispitivana je sinteza 4-(supstituisanih fenil)-6-fenil-3-cijano-2-piridona reakcijom
kondenzacije odgovarajucih etil-2-cijanoakrilata sa acetofenonom u prisustvu amonijum-acetata u
mikrotalasnom reaktoru. Reakcije su izvodene u laboratorijskim mikrotalasnim reaktorima na
atmosferskom 1 poviSenom pritisku. Polazni etil-2-cijanoakrilati dobijeni su reakcijom etil-
cijanoacetata i odgovarajucih arilaldehida. Ispitan je uticaj razlicitih parametara kao $to su odnos
reaktanata, reakciono vreme, reakciona temperatura, prisustvo rastvaraca. Svi dobijeni proizvodi
sinteze okarakterisani su temperaturama topljenja, NMR, IR i UV spektrima. Ostvareni prinosi, i
na atmosferskom i na povisenom pritisku, su niski, pri ¢emu se reakciona vremena kre¢u od 5 do
15 min.

Microwave-assisted synthesis of
4-(substituted phenyl)-6-phenyl-3-cyano-2-pyridones from
ethyl 2-cyanoacrylates and acetophenone

Jelena Mirkovi¢*, Aleksandar Marinkovi¢*, Dusan Mijin*, Veselin Maslak**
C. Oliver Kappe***
*Department of Organic Chemistry, Faculty of Technology and Metallurgy,
University of Belgrade, Karnegijeva 4, Belgrade, Serbia
**Faculty of Chemistry, University of Belgrade, Studentski trg 12-16, Belgrade, Serbia
***Christian Doppler Laboratory for Microwave Chemistry (CDLMC) and Institute of Chemistry,
Karl-Franzens-University Graz, Heinrichstrafe 28, A-8010 Graz, Austria

Microwave-assisted synthesis of 4-(substituted phenyl)-6-phenyl-3-cyano-2-pyridones from ethyl
2-cyanoacrylates and acetophenone in the presence of ammonium acetate was studied. Reactions
were conducted in open and closed vessels in dedicated microwave reactors. Starting ethyl 2-
cyanoacrylates were obtained by the reaction of ethyl cyanoacetate with corresponding aryl
aldehydes using conventional methods. Effect of different parameters such as molar ratio of
reactants, reaction time, reaction temperature and solvent was studied. All obtained products were
characterized by melting points, NMR, IR and UV data. The obtained yields of 4-(substituted
phenyl)-6-phenyl-3-cyano-2-pyridones under microwave irradiation were low in both vessels
while reaction times were between 5 and 15 min.
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Proucavanje 2-piridon/2-hidroksipiridin tautomerije na primeru
3-cijano-4-(2-, 3- i 4-metoksifenil)-6-fenil-2(1H)-piridona

Jasmina S. Pukanovi¢, Danijela V. Brkovi¢, DuSan 7. Mijin, Aleksandar D. Marinkovié
Katedra za organsku hemiju, Tehnolosko-metalurski fakultet Univerziteta u Beogradu,
Karnegijeva 4, 11120 Beograd, Srbija

Uticaj supstituenata i rastvaraCa na ravnotezu tautomernih oblika 2-piridon/2-hidroksipiridin
(slika) proucavan je snimanjem UV spektara 3-cijano-4-(2-, 3- i 4 metoksifenil)-6-fenil-2(1H)-
piridona. UV apsorpcioni spektri su odredeni u sedamnaest rastvaraca razlicitih polarnosti, proton-
donorskih i1 proton-akceptorskih svojstava. Kvantitativne vrednosti doprinosa solvatohromnih
parametara m, o, i B su odredene primenom Kamlet-Taftove jednagine. Optimizovane
konformacije molekula su izracunate semi-empirijskom metodom MO PM6, a uticaj efekata
rastvaraca i prisutnih supstituenata je diskutovan u odnosu na definisane strukture.

Piridon/2-hidroksipiridin tautomerna ravnoteza kod
3-cijano-4-(2-, 3- i 4-metoksifenil)-6-fenil-2(1H)-piridona
2-Pyridone/2-hydroxypyridone tautomeric equilibrium of

3-cyano-4-(2-, 3- and 4-methoxyphenyl)-6-phenyl-2(1H)-pyridones

2-Pyridone/2-hydroxypyridone tautomeric equilibrium of
3-cyano-4-(2-, 3- and 4-methoxyphenyl)-6-phenyl-2(1H)-pyridones

Jasmina S. Pukanovié, Danijela V. Brkovi¢, Dusan Z. Mijin, Aleksandar D. Marinkovié
Department of Organic Chemistry, Faculty of Technology and Metallurgy,
University of Belgrade, Karnegijeva 4, 11120 Belgrade, Serbia

The effects of substituents and solvents on tautomeric equilibrium of 2-pyridone/2-
hydroxypyridone of 3-cyano-4-(2-, 3- and 4-methoxyphenyl)-6-phenyl-2(1H)-pyridones were
studied using UV spectroscopy. UV absorption spectra have been recorded in seventeen solvents
of different polarity and solvent/solute hydrogen bonding properties. Quantitative contribution of
solvatochromic parameters ©', o, and p were analysed by the use of Kamlet and Taft equation.
Optimized molecular conformations were calculated on semi-empirical level using of MO PM6
method. Solvents and substituents effects were discussed in relation to such defined structures.
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Sinteza i bioloSka aktivnost nove izostere 7-deoksi-goniofufurona

Milo§ M. Sviréev, Mirjana M. Popsavin, Sasa B. Spai¢, Vesna V. Koji¢*
Gordana M. Bogdanovi¢*, Milka B. Jadranin**, Velimir J. Popsavin
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet
Trg D. Obradovica 3, Novi Sad, Srbija
*Institut za onkologiju Vojvodine, Institutski put 4, Sremska Kamenica, Srbija
**Institut za hemiju, tehnologiju i metalurgiju, Njegoseva 12, Beograd, Srbija

U radu je ostvarena totalna sinteza nove izostere 7-deoksi-goniofufurona sa etil-estrom 2-tiazolil-
4-karboksilne kiseline u polozaju 7. Klju¢ni intermedijer (3) je dobijen adicijom trimetilsilil-
cijanida na poznati aldehid (2), koji je dobijen iz D-glukoze po delimi¢no izmenjenom literaturnom
postupku. Tiazolni prsten je uveden u dva uzastopna koraka (c i d, u toku kojih je doslo i do
deoksigenovanja u polozaju C-5), ta¢nije ciklizacijom i oksidacijom, dok je y-laktonska funkcija
izgradena u pretposlednjem koraku (f), nakon uklanjanja zastite u polozajima C-1 i C-2 (e). Finalni
proizvod 1 se dobija uklanjanjem benzilne zastite na C-5 (g). U radu ce biti prikazani i rezultati
antiproliferativne aktivnosti jedinjenja 1 prema nekoliko tumorskih ¢elijskih linija.
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Scheme 1. Reagents and conditions: (a) TMSCN, Ph;PMel, CH,Cl,, rt; (b) BzCl, CH,Cl,, Py, 0 °C — rt;
(c) L-cysteine ethyl ester hydrochloride, MeOH, Et;N, rt; (d) CBrCl;, DBU, CH,Cl,, 0 °C — +4 °C;
(e) 90% aq TFA, 0 °C; (f) Meldrum’s acid, DMF, Et;N, 46—50 °C; (g) Pd/C, H,, rt

Synthesis and biological activity of new isostere of 7-deoxy-goniofufurone

Milo§ M. Sviréev, Mirjana M. Popsavin, Sasa B. Spai¢, Vesna V. Koji¢*
Gordana M. Bogdanovi¢*, Milka B. Jadranin**, Velimir J. Popsavin
Department of Chemistry, Biochemistry and Environmental Protection,
Faculty of Sciences, Trg D. Obradovica 3, Novi Sad, Serbia
*Oncology Institute of Vojvodina, Institutski put 4, Sremska Kamenica, Serbia
**Institute of Chemistry, Technology and Metallurgy, NjegoSeva 12, Belgrade, Serbia

Herein we report a total synthesis of a novel 7-deoxy-7-thiazolyl isostere of goniofufurone. The
key intermediate (3) was obtained by addition of trimethylsilyl cyanide to known aldehyde (2),
which was readily available from D-glucose through a modified literature procedure. Thiazole ring
was introduced in two consecutive steps (¢ and d, during which benzoyloxi group was removed
from C-5), which included cyclization and oxidation, respectively, while the y-lactone function
was built in the penultimate step (f), after the deprotection of hydroxyl groups at positions C-1 and
C-2 (e). After removal of benzyl protection (g), final product (1) was obtained. Results of its
antiproliferative activity against a number of tumour cell lines will be presented.
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Dizajn i sinteza novih antitumorskih stiril-laktona:
Strategija otvaranja i zatvaranja prstena

Jovana M. Francuz, Mirjana Popsavin, Vladimir Divjakovi¢*, Vesna Koji¢**
Gordana Bogdanovi¢**, Velimir Popsavin
Departman za hemiju, Prirodno-matematicki fakultet, Srbija
*Departman za fiziku, Prirodno-matematicki fakultet,
Trg D. Obradoviéa 3, 21000 Novi Sad, Srbija
**Institut za onkologiju Sremska Kamenica, Institutski put 4, 21204 Sremska Kamenica, Srbija

Jedna od cestih strategija u dizajnu novih lekova jeste formiranje ili otvaranje prstena u strukturi
vodeéeg molekula. U ovom radu Zelimo da saop$timo primenu ove strategije u sintezi dva nova
antitumorska stiril-laktona (4 i 5), kao i preliminarne rezultate bioloskih ispitivanja njihove
antiproliferativne aktivnosti prema celijama odabranih humanih tumora. Benzilni alkohol 1, koji je
lako pristupacan iz D-glukoze, preveden je u analoge 4 i 5 viSefaznom sekvencom koja je
prikazana na reakcionoj shemi.
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Reagents and conditions: (a) 90% aq TFA, rt, 0.5 h, 75%, (b) Meldrum's acid, Et;N, DMF, 46°C, 70 h, 48%;
(c) TFA, atm. Ar, 1], 2 h, 39%; (d) H>-Pd/C, MeOH, rt, 139 h, 5 46%, 4 42%.

Design and synthesis of new antitumoral styryl lactones:
the ring opening and ring closure strategy

Jovana M. Francuz, Mirjana Popsavin, Vladimir Divjakovi¢*, Vesna Koji¢**
Gordana Bogdanovi¢**, Velimir Popsavin
Department of Chemistry, Faculty of Science, Serbia
*Department of Physics, Faculty of Sciences, Trg D. Obradoviéa 3, 21000 Novi Sad, Serbia,
**Institute of Oncology Sremska Kamenica, Institutski put 4, 21204 Sremska Kamenica, Serbia

A common strategy in the design of new drugs is the ring closure or ring opening in the structures
of lead compound. Herein we want to report the implementation of this strategy in the synthesis of
two novel goniofufurone analogues (4 and 5), and a preliminary bioassay against selected human
tumour cell lines. Benzylic alcohol 1, which was readily available from D-glucose', was converted
to analogues 4 and 5 through multistep sequence outlined in reaction scheme.

1. T. Gracza, P. Szolcsanyi, Molecules. 5 (2000) 1386-1398.
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Sinteza i in vitro antitumorska aktivnost novih mimetika tiazofurina

Sasa Spai¢, Mirjana Popsavin, Milo§ M. Svirev, Vesna Koji¢*, Gordana Bogdanovic¢*
Milka B. Jadranin**, Velimir Popsavin
Departman za hemiju, biohemiju i zastitu zZivotne sredine, Prirodno-matematicki fakultet,
Trg D. Obradovica 3, Novi Sad, Srbija
*Institut za onkologiju Vojvodine, Institutski put 4, Sremska Kamenica, Srbija
**Institut za hemiju, tehnologiju i metalurgiju, NjegoSeva 12, Beograd, Srbuja

Tiazofurin je sinteticki C-nukleozid koji pokazuje zapazenu citotoksi¢nost prema izvesnim
humanim neoplasticnim celijama. Primenom osmo-fazne sinteticke sekvence, dobijena su dva
nova tricikliéna mimetika tiazofurina (2 i 3). Sekvenca podrazumeva viSefaznu transformaciju D-
ksiloze u pogodno zasti¢ene ksilofuranozil-diacetate, koji nakon reakcije sa trimetilsililcijanidom
daju odgovarajuce cijano-ortoestre. Konverzija nitrilne funkcije u tiazolni prsten ostvarena je
dejstvom metil-cisteinata, uz naknadnu oksidaciju i finalnu amonolizu, pri ¢emu se dobijaju finalni
proizvodi 2 i 3. Ispitivana je citotoksi¢na aktivnost mimetika 2 i 3 prema nekoliko malignih i
jednoj zdravoj celijskoj liniji.
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Synthesis and in vitro antitumour activity of novel mimics of tiazofurin

Sasa Spai¢, Mirjana Popsavin, Milo$ M. Sviréev, Vesna Koji¢*, Gordana Bogdanovic¢*
Milka B. Jadranin**, Velimir Popsavin
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
Trg D. Obradovica 3, Novi Sad, Serbia
*Oncology Institute of Vojvodina, Institutski put 4, Sremska Kamenica, Serbia
**Institute of Chemistry, Technology and Metallurgy, NjegoSeva 12, Belgrade, Serbia

Tiazofurin is a synthetic C-nucleoside that shows remarkable cytotoxicity against certain human
neoplastic cells. Two novel tricyclic tiazofurin mimics (2 and 3) were prepared through an eight-
step sequence starting from D-xylose. The sequence involves a multi-step conversion of D-xylose
to suitably protected xylofuranosyl acetates, followed by their subsequent treatment with
trimethylsilyl cyanide to give the corresponding cyano-ortoesters. Conversion of the nitrile group
into the thiazole ring was carried out by treatment with cysteine methyl ester, followed by
oxidation and final ammonolysis to products 2 and 3. In vitro antiproliferative activities of 2 and 3
against a number of human tumour cells were recorded and compared with those observed for
tiazofurin.
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Ciklizacija N-propargilaminopiridina u baznoj sredini.
Sinteza derivata imidazo|[1,2-a]piridina

Rade Markovié¢, Veselin Nasufovi¢*, Milo§ Petkovi¢* i Vladimir Savi¢*
Hemijski fakultet, Beograd, Studentski Trg 12-16, 11000 Beograd, Srbija
*Farmaceutski fakultet, Institut za organsku hemiju, Beograd, Vojvode Stepe 450,
11000 Beograd, Srbija

Ciklizacija zasticenih N-propargilaminopiridina u baznoj sredini se pokazala kao efikasna metoda
za sintezu derivata imidazo[1,2-a]piridina. Reakcije su izvodene uz mali viSak baze na sobnoj ili
malo poviSenoj temperaturi, pri ¢emu su dobijeni heterocikli¢ni proizvodi u dobrim prinosima.
Pokazano je da na proces ciklizacije uti¢u stereoelektronske osobine supstituenata na piridinskom
prstenu.
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A base promoted cyclisation of N-propargylaminopyridines.
Synthesis of imidazo[1,2-a]pyridine derivates

Rade Markovi¢, Veselin Nasufovi¢*, Milo§ Petkovi¢* and Vladimir Savi¢*
Faculty of Chemistry, Studentski Trg 12-16, 11000 Belgrade, Serbia,
*Faculty of Pharmacy, Department of Organic Chemistry, Vojvode Stepe 450,
11000 Belgrade, Serbia

A base promoted cyclisation of the protected N-propargylaminopyridines was shown to be an
efficient method for the preparation of imidazo[1,2-a]pyridine derivatives. The reactions were
carried out with a small excess of base, at room temperature or slightly above producing the
heterocyclic products in good yields. The stereoelectronic properties of the substituents on the
pyridine ring were shown to influence the cyclisation process.
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Ispitivanje kinetike fenilselenoeterifikacije 2,6-dimetil-hept-5-en-2-ola
u prisustvu nekih katalizatora

Marina. D. Rvovi¢, Vera M. Divac, Zorica M. Bugar¢i¢
Prirodno-matematicki fakultet Kragujevac, Radoja Domanoviéa 12, 34000 Kragujevac, Srbija

Cikli¢ni etri tetrahidropiranskog- i tetrahidrofurankog- tipa predstavljaju strukturne fragmente
mnogih prirodnih proizvoda i ispoljavaju znacajne bioloSke aktivnosti. Jedna od najefikasnijih
metoda za njihovu sintezu jeste ciklofunkcionalizacija nezasi¢enih alkohola pomocu
fenilselenohalogenida kao reagenasa. Upotreba odredenih katalizatora u ovim reakcijama vodi do
poveéanja prinosa, kao i do izrazene regio- i stereoselektivnosti. Ispitivanje mehanizma i
kinetickih aspekata ovih reakcija nisu dosad bili zastupljeni u znac¢ajnoj meri. U okviru ovog rada
su predstavljeni rezultati ispitivanja kinetike fenilselenoeterifikacije 2,6-dimetil-hept-5-en-2-ola sa
PhSeX (X=CIl, Br) u prisustvu nekih Lewis-ovih baza kao katalizatora. Sve reakcije su posmatrane
kao reakcije pseudo-prvog reda gde je tok reakcija pracen merenjem promene absorbance na
odgovarajucoj talasnoj duzini u funkciji vremena. Reakcione smeSe su termostatirane na 15 °C, a
kao rastvara¢ je koriS¢en THF. Lewis-ove baze: Et;N, piridin i piperidin su kori$¢ene kao
katalizatori ovih reakcija. Dobijene vrednosti za kg SU pokazale da upotreba katalizatora utice na
povecanje brzine hemijske reakcije. Reakcije sa PhSeCl su brze od odgovarajucih reakcija sa
PhSeBr. Takode, brzina hemijske reakcije zavisi od baznosti upotrebljenog katalizatora, gde se kao
najbrza reakcija pokazala ona sa najjacom bazom-piperidinom.

Kinetic studie of phenylselenoetherification of 2,6-dimethyl-hept-5-en-2-ol in the
presence of some catalysts

Marina. D. Rvovi¢, Vera M. Divac, Zorica M. Bugar¢i¢
Prirodno-matematicki fakultet Kragujevac, Radoja Domanoviéa 12, 34000 Kragujevac, Serbia

Tetrahydropyran- and tetrahydrofuran types of ethers are structural fragments of many natural
products that can exibit significant biological activity. One of the most effective methods for their
synthesis is cyclofunctionalization of unsaturated alcohols with phenylselenylhalides as reagents.
Use of certain catalysts in these reactions increases yields and influences very high regio- and
stereoselectivity. So far, small accomplishment has been achieved in the area of kinetics and
mechanism of these reactions. In this work we presented results of kinetic investigation for
phenylselenoetherification of 2,6-dimethyl-hept-5-en-2-ol with PhSeX (X= CI, Br) in the presence
of some Lewis bases as catalysts. All reactions were observed as reactions of pseudo-first order,
where the reaction flow was monitored by measuring absorbance changes at the appropriate
wavelength as a function of time. The reaction mixture was thermostated at 15 °C, and THF was
used as solvent. Lewis bases: Et;N, pyridine and piperidine were used as catalysts. Obtained
values for ks indicate that use of catalyst increases reaction rate. The reactions with PhSeCl as
catalysts are faster then analogue reactions with PhSeBr. In addition, reaction rate depends on
catalyst’s basicity, therefore the fastest reaction is the one with the strongest base- piperidine.
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Mikrotalasna sinteza amida iz naftenskih Kkiselina i uree
sa i bez prisustva katalizatora

Ksenija J. Pavlovié, Ljubica M. Grbovi¢, Bojana R. Prekodravac, Slavko E. Kevresan*
Ksenija N. Kuhajda, Mirjana M. Popsavin, Vera S. Cirin-Novta
PMF, Departman za hemiju,biohemiju i zastitu Zivotne sredine, Trg Dositeja Obradoviéa 3,
21000 Novi Sad, Srbija
*Poljoprivredni fakultet, Trg Dositeja Obradoviéa 8, 21000 Novi Sad, Srbija

Cilj ovog rada je sinteza primarnih amida iz prirodnih i sintetickih naftenskih kiselina reakcijom
slobodnih kiselina sa ureom bez prisustva rastvaraa i bez konvencionalnog zagrevanja
izvodenjem u mikrotalasnom reaktoru. Sinteze su radene na tri nacina: u odsustvu hemijskih
katalizatora, zatim uz imidazol i uz cirkonil-hlorid kao katalizator. U sva tri sluc¢aja kao ko-
katalizator koriS¢eni su mikrotalasi.

Optimizacija reakcionih uslova amidacije sa ureom uz kataliticko uces¢e mikrotalasa radeno je sa
prirodnom smeSom naftenskih kiselina iz vojvodanske nafte “Velebit” i sa jo§ pet razlicitih
karboksilnih kiselina. Sve sinteze su radene u laboratorijskoj mikrotalasnoj peénici, raspon
kori$éenih snaga mikrotalasa od 20-160W, pritisak do 20 mbara, vreme do 30 min., bez prisustva
rastvaraca, molski odnos kiselina: urea: imidazol (ili cirkonil-hlorid) 1:2:1. Strukturna analiza
proizvoda radena je IR-, "H NMR- i *C NMR- analizom.

Microwave assisted synthesis of amides from naphthenic acids
and urea in the absence and presence of catalyzator

Ksenija J. Pavlovié, Ljubica M. Grbovi¢, Bojana R. Prekodravac, Slavko E. Kevresan*
Ksenija N. Kuhajda, Mirjana M. Popsavin, Vera S. Cirin-Novta
Faculty of Science and mathematics, Department of Chemistry, Trg Dositeja Obradoviéa 3,
21000 Novi Sad, Serbia
*Faculty of Agriculture, Trg Dositeja Obradovica 8, 21000 Novi Sad, Serbia

The aim of the present work is solvent-free synthesis of primary amids from natural and synthetic
naphthenic acids with urea by microwave reactor. Synthesis have been performed in the presence
of microwaves like co-catalizator in three ways: in the absence of catalyzator, with imidazole and
zirconyl chloride like catalyst.

Reacton optimization of amidation with urea by catalitic presence of microwaves has been
performed on natural naphthenic acids mixture and with fiwe different individual naphthenic acids.
All reactions have been performed by solvent-free method in microwave reactor, pressure of 20
mbar, 30 minutes, under power range of 20-160W, optimal reaction conditions are: acid : urea :
imidazole (or zirconyl chloride), 1:2:1. Structure analysis of products have been performed by IR-,
'H NMR- i "*C NMR-analysis.
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In vitro inhibicija sojine lipoksigenaze pomocu novog
Pd(II)-trietanolaminskog kompleksa i njegovih prekursora

Zorica D. Petrovi¢, DuSica Simijonovi¢, Vladimir P. Petrovi¢
Institut za hemiju, Prirodno-matematicki fakultet, Univerzitet u Kragujevcu,
R. Domanoviéa 12, P. O. Box 60, 34000 Kragujevac, Srbija

trans-dihlorbis(trietanolamin-N)paladijum(Il) kompleks (trans-[PdCl,(TEA),]) dobijen je u rekciji
PdCl, i trietanolamonijum acetata [TEA][HOAc] u molarnom odnosu 1:2 na 90 'C (TEA =
trietanolamin). Inhibicija sojine lipoksigenaze pomoc¢u kompleksa i njegovih prekursora, PdCl, i
[TEA][HOAc], pracena je UV spektrofotometrijski'. Visoka in vitro inhibitorska aktivnost
[TEA][HOAc] i Pd(II) kompleksa upuéuje na to da ova jedinjenja mogu biti i potencijalni
antioksidansi. U cilju objasnjenja znacCajne inhibitorske sposobnosti ispitivanih jedinjenja
analizirane su fizickohemijske osobine njihovih aktivnih mesta koris¢enjem metode funkcionala
gustine (B3LYP).

In vitro inhibition of soybean lipoxygenase with new
Pd(II)-triethanolamine complex and its precursors

Zorica D. Petrovi¢, Dusica Simijonovié, Vladimir P. Petrovié
Department of Chemistry, Faculty of Science, University of Kragujevac,
R. Domanovicéa 12, P. O. Box 60, 34000 Kragujevac, Serbia

trans-dichlorobis(triethanolamine-N)palladium(II) complex (trans-[PdCl,(TEA),]) was obtained in
the reaction of PdCl, with triethanolamine acetate [TEA]J[HOAc] in molar ratio of 1:2 at 90 'C
(TEA = triethanolamine). UV absorbance-based enzyme assays were performed with the complex
and its precursors, PdCl, and [TEA][HOAc], in order to evaluate their inhibitory activity of
soybean lipoxygenase (LOX)'. High in vitro inhibitory activities of [TEA][HOAc] and Pd(II)
complex in the investigated reactions show potential antioxidant property of these compounds.
Physicochemical properties of active sites of investigated compounds were studied using density
functional theory (B3LYP) in order to explain their inhibition of soybean lipoxygenase.

1. Z.D. Petrovi¢, D. Hadjipavlou-Litina, E. Pontiki, D. Simijonovié, V.P. Petrovié, Bioorg. Chem. 37 (2009)
162-166.
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Mikrotalasna redukcija keto derivata Sp-holanske kiseline

Bojana R. Prekodravac, Ksenija J. Pavlovi¢, Ljubica M. Grbovi¢, Ksenija N. Kuhajda
Mirjana M. Popsavin, Mihalj M. Poga, Vera S. Cirin-Novta
PMF, Departman za hemiju, biohemioju i zastitu Zivotne sredine,
Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija

Cilj ovog rada je primena mikrotalasa kao ko-katalizatora u sintezi 5f-holanske i litoholne kiseline
redukcijom po Wolff-Kishner-u iz odgovaraju¢ih keto derivata 5B-holanske kiseline. Reakcija
redukcije je radena u maloj skali sa Sest razliCitih keto derivata zucnih kiselina u rastvoru etilen
glikola sa hidrazinhidratom u visku.

Modifikacija Wolff-Kishner-ove sinteze ostvarena je izvodenjem u otvorenom sistemu
mikrotalasnog reaktora (Discover Bench Mate, CEM). Reakcioni uslovi su : snaga mikrotalasa 200
W, 50 min., 195 °C. Ostvaren je prinos od 70 %, a , vreme trajanja reakcije je redukovano 20 puta
u odnosu na konvencionalno zagrevanje. Strukture sintetizovanih zu¢nih kiselin potvrdene su IR-,
'H NMR- i ’C NMR-spektroskopskim podacima.

Microwave-assisted reduction of keto-derivatives Sp-cholanic acid

Bojana R. Prekodravac, Ksenija J. Pavlovi¢, Ljubica M. Grbovi¢, Ksenija N. Kuhajda
Mirjana M. Popsavin, Vera S. Cirin-Novta
Faculty of sciences, Department of chemistry,biochemistry and environmental protection,
Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia

The aim of these work is in applying microwave technology as co-catalyst in synthesys of 5f-
cholanic and lithocholic acid by Wolff-Kishner reduction from corresponding keto derivatives of
5B-cholanic acid. Reactions have been performed on small scale of six different keto derivatives of
bile acids in solution of ethylene glycol and in excess of hydrazine hydrate.

Modification of Wolff-Kishner synthesis has been achieved under open vessel condition in
microwave reactor (Discover Bench Mate, CEM). Reacton conditions were: magnetron power of
200 W, 50 min., 195°C. Noteworthy, in contrast to conventional heating the reaction was
completed 20 times faster along with production of 70-80% of pure corresponding products.
Structures of synthetised bile acids have been confirmed by IR-, 'H NMR- i C NMR-
spectroscopic data.
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Mikrotalasna sinteza estara 3-cikloheksilpropanske kiseline

Ljubica M. Grbovi¢, Ksenija J. Pavlovi¢, Bojana R. Prekodravac, Ksenija N. Kuhajda
Mirjana M. Popsavin, Slavko E. Kevresan* i Vera S. Cirin-Novta
PMF, Departman za hemiju, biohemiju i zastitu zivotne sredine,
Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija
*Poljoprivredni fakultet, Trg Dositeja Obradoviéa 8, 21000 Novi Sad, Srbija

U naSim ranijim radovima estri naftnih kiselina vojvodanske nafte ,,Velebit“ su sintetizovani
kiselo-katalizovanom klasi¢cnom metodom esterifikacije, ali takode i modifikovanom metodom uz
ko-kataliticko delovanje mikrotalasa. Cilj ovog rada je modifikacija klasi¢ne metode esterifikacije
sa odabranom model naftenskom kiselinom, 3-cikloheksilpropanskom kiselinom, u reakciji sa
metil-, etil- i n-butil-alkoholom u mikrotalasnom reaktoru u kiseloj sredini.
3-Cikloheksilpropanska kiselina spada u monociklicne karboksilne kiseline, koja je grupno-
strukturnom masenom analizom niske rezolucije identifikovana u naftnim kiselinama zajedno sa
alifatiénim, bi-, tri-, tetra- i pentacikli¢nim karboksilnim kiselinama.

Sinteze izvedene pod dejstvom mikrotalasa snage 150 W, u trajanju od 4 min., dale su metil-, etil-
i n-butil-estre 3-cikloheksilpropanske kiseline u prinosima od 72.2%, 70.4% i 75.8%, a struktura
im je potvrdena IR-, 'H NMR- i *C NMR-spektroskopskim podacima.

Microwave Synthesis of Esters of 3-Cyclohexylpropionic acid

Ljubica M. Grbovi¢, Ksenija J. Pavlovi¢, Bojana R. Prekodravac, Ksenija N. Kuhajda
Mirjana M. Popsavin, Slavko E. Kevredan* i Vera S. Cirin-Novta
Faculty of Sciences, Department of Chemistry, Trg Dositeja Obradovica 3
21000 Novi Sad, Serbia
*Faculty of Agriculture, Trg Dositeja Obradovica 8, 21000 Novi Sad, Serbia

In our previous papers naphthenic acid esters of Vojvodinian oil ,,Velebit“ were synthetised
conventionaly by acid-catalyzed esterification and by modified method within co-catalitic
presence of microwaves. The aim of present work was in modification of conventional acid-
catalyzed esterification method on selected model of naphthenic acid, 3-cyclohexylpropionic acid,
in reaction with methyl-, ethyl- and n-buthyl-alcohol in microwave reactor.

3-Cyclohexylpropionic acid is one of the monocyclic carboxylic acid, which was identified by
group-structural mass analysis of low resolution in the mixture of the naphthenic acids along with
alyphatic, bi-, tri-, tetra- and pentacyclic carboxylic acids.

Microwave-assisted synthesis of methyl-, ethyl- and n-buthyl esters of 3-cyclohexylpropionic acid
under 150 W, for 4 min. lead to yield of 72.2%, 70.4% and 75.8%, which structure was confirmed
by IR-, "H NMR- i *C NMR-spectroscopic data.
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Nova generacija steroidnih 4-aminohinolina kao potencijalnih antimalarika

Milica Videnovi¢, Dejan M. Opsenica*, Bogdan A. Solaja
Hemijski fakultet, Univerzitet u Beogradu, Beograd, Srbija
*IHTM-Centar za hemiju, Univerzitet u Beogradu, Beograd, Srbija
milica_videnovic@chem.bg.ac.rs

Malarija je infektivna bolest koju izaziva parazit iz roda Plasmodium. Od malarije godi$nje oboli
250 miliona ljudi, sa smrtnim ishodom kod oko milion pacijenata, usled razvoja rezistencije
parazita prema postoje¢im antimalaricima. U nastavku nagih istraZivanja u ovoj oblasti' sintetisani
su novi steroidni 4-amino-7-hlorohinolinski derivati i ispitana je njihova in vitro antimalarijska
aktivnost prema CQ-rezistentnim (W2 i TM91C235) i CQ-osetljivim (D6) sojevima P. falciparum.
Kod ispitanih jedinjenja uocena je zavisnost antimalarijske aktivnosti od supstituenata na atomima
C3 1 C24 steroidnog jezgra i duzine alkil linkera. Bi¢e pokazano da tercijarna amino-grupa
znacajno povecava antimalarijsku aktivnost.

P. falciparum 1C90 (nM)

W2 D6 TM91C235
1 1.35 2.63 3.32
CQ 86442 857 363.14

ART 1150 12.80 17.40
Cl

New generation of steroidal 4-aminoquinolines as potent antimalarials

Milica Videnovié, Dejan M. Opsenica*, Bogdan A. Solaja
Faculty of Chemistry, University of Belgrade, Belgrade, Serbia
*ICTM-Department of Chemistry, University of Belgrade, Belgrade, Serbia
milica_videnovic@chem.bg.ac.rs

Malaria is an infectious disease caused by parasite Plasmodia. It is estimated that malaria causes
250 milion cases of fever and approximately one milion deaths annually, because of development
of parasite resistance to standard antimalarial drugs. Here we present synthesis of new steroidal 4-
amino-7-chloroquinolines and discuss their in vifro antimalarial activities against CQ-resistant
(W2 i TM91C235) and CQ-susceptible (D6) P. falciparum strains. Compounds showed strong
dependence of C3 and C24 substitution pattern and length of alkyl linker on antimalarial activity.
It will be shown that tertiary amine groups significantly increase the antimalarial activity.

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

1. Solaja, B. A.; Opsenica, D.; Smith, K. S.; Milhous, W. K.; Terzié, N.; Opsenica, I.; Burnett, J. C.; Nuss,
J.; Gussio, R.; Bavari, S. J. Med. Chem., 51 (2008) 4388-4391.
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Sinteza i antimalarijska aktivnost novih 4-aminohinolinskih derivata holne kiseline

Nina Bozinovi¢, Milena Mitrié*, Dejan M. Opsenica**, Bogdan A. Solaja*
Inovacioni centar Hemijskog fakulteta Univerziteta u Beogradu, Beograd, Srbija
*Hemijski fakultet, Univerzitet u Beogradu, Beograd, Srbija
**IHTM-Centar za hemiju, Univerzitet u Beogradu, Beograd, Srbija
nina_bozinovic@chem.bg.ac.rs

Malarija je parazitska bolest koju kod ljudi izaziva jedna od Cetiri vrste parazita Plasmodium. U
95% smrtnih slucajeva, pacijenti su bili zarazeni P. falciparumom. Kontrola malarije je otezana
razvojem rezistencije parazita prema lekovima kao §to je hlorokin. Sintetisana je serija novih'
steroidnih aminohinolina izvedenih iz holne kiseline i 4-amino-7-hlorhinolina. Proizvodi su
dobijeni kao C3 epimeri. Odredena je njihova in vitro antimalarijska aktivnost prema CQ-
rezistentnim (W2 1 TM91C235) i CQ-osetljivim (D6) P. falciparum sojevima. Pokazano je da
antimalarijska aktivnost zavisi od strukture supstituenta na atomu C24 steroida.

P. falciparum 1C90 (nM)

w2 D6 TM91C235
1 9.54 6.67 25.67
CQ 86442 857 363.14
ART 1150 1280 17.40

cl

Synthesis and antimalarial activity of novel 4-aminoquinoline
derivatives of cholic acid

Nina Bozinovi¢, Milena Mitrié*, Dejan M. Opsenica**, Bogdan A. Solaja*
Innovative centre Faculty of Chemistry, Belgrade, Serbia
*ICTM-Department of Chemistry, University of Belgrade, Belgrade, Serbia
**Faculty of Chemistry, University of Belgrade, Belgrade, Serbia
nina_bozinovic@chem.bg.ac.rs

Malaria is a vector-borne parasitic infection transmitted by anopheline mosquitoes. Plasmodium
falciparum is responsible for most of the morbidity and mortality due to malaria worldwide.
Widespread drug resistance to chloroquine, the standard antimalarial drug aggravates the burden.
Here we report synthesis and antimalarial activity of steroidal aminoquinolines derived from
cholic acid and 4-aminoquinolines. Products were obtained as C3 epimers and were screened
against CQR (WR and TM91C235) and CQS (D6) P. falciparum strains. It was shown that
activity depends on C24 substituent structure.

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

1. golaja, B. A.; Opsenica, D.; Smith, K. S.; Milhous, W. K.; Terzi¢, N.; Opsenica, 1.; Burnett, J. C.; Nuss,
J.; Gussio, R.; Bavari, S. J. Med. Chem., 51 (2008) 4388-4391.

144




Kragujevac, 13. i 14.maj 2011.

OH27-P

Sinteza i ispitivanje bioloSke aktivnosti novih saliciloil derivata estra-
1,3,5(10)-triena i androst-5-ena

Katarina M. Penov Gasi, Evgenija A. Djurendi¢, Sanja Doj¢inovié-Vujaskovic
Andrea R. Gakovié, Marija N. Sakaé, Suzana S. Jovanovié-Santa , Vesna V. Koji¢*
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradoviéa 3, 21000 Novi Sad, Srbija
*Institut za onkologiju Vojvodine, Institutski put 4, 21204 Sremska Kamenica, Srbija

Polazec¢i od estradiol-dipropionata sintetizovani su 17f-saliciloil-6-okso derivati. Beckmann-ovom
fragmentacijom 16-oksimino alkohola androst-5-enske serije sa metil-salicilatom, u prisustvu
natrijuma kao Kkatalizatora, dobijeni su D-seko derivati. Istovremenom fragmentacijom i
acilovanjem 3[,17p-dihidroksi-16-oksimino derivata androst-5-ena nastao je 3f-saliciloil-D-seko
derivat, koji je dobijen i iz odgovarajuceg D-seko-derivata. U in vitro testovima neka jedinjenja su
se pokazala kao potentni antioksidanti i/ili citotoksi¢ni agensi.

OR?2 Q
R4
CN
R'O R30
o}
R!'=Hili/or C¢Hs-CH,- R3=H ili/or 2-OH-C¢H4-CO-
R2=Hili/or 2-OH-C¢H,-CO- R*=H ili/or CH;

Synthesis and biological evaluation of the new salicyloyl derivatives of estra-
1,3,5(10)-triene and androst-5-ene

Katarina M. Penov Gasi, Evgenija A. Djurendi¢, Sanja Doj¢inovi¢-Vujaskovi¢
Andrea R. Gakovi¢, Marija N. Saka¢, Suzana S. Jovanovié-Santa , Vesna V. Koji¢*
Department of Chemistry, Biochemistry and Environmental Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradoviéa 3, 21000 Novi Sad, Serbia
*Oncology Institute of Vojvodina, Institutski put 4, 21204 Sremska Kamenica, Serbia

Starting from estradiol dipropionate, 17p-salicyloyl-6-oxo derivatives were prepared. The
Beckmann fragmentation of 16-oximino alcohols of androst-5-ene series, with methyl salicylate, in
the presence of sodium as catalyst, yielded D-seco derivatives. Simultaneous fragmentation and
acylation of 3f,17B-dihydroxy-16-oximino derivative of androst-5-ene resulted in 3B-salicyloyl-D-
seco derivative, which was also obtained from corresponding D-seco-compound. In in vitro tests
some compounds proved to be potent antioxidants and/or cytotoxic agents.
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2-DeponeHNITHAZ0IUTHH-4-0HU:
CuHre3a, CIEKTPOCKOINCKA U eJIEKTPOXeMHjCKAa KapaKTepu3anuja

Usan C. lamspanosuh, [parana JI. Creanosuh, Auxka 3. [1ejoswuh,
Hannjena C. Unuh-Komaruna*, Pactiko JI. Bykuhesuh
Ipupoono-mamemamuuxu paxyrmem, Kpaeyjesay, Cpouja
*@akynmem mexnuuxux nayxka, Kocoscka Mumposuya, Cpbouja

HajBaxHHje KapaKTepHCTHKE THA30JIUAMHOHCKHMX JIepHBATACy OHOJIOLIKA NEjCTBA MOIYT
aHTHOMOTCKOT, (dyHTUIMIHOT, HECTHIIU/IHOT, WHCEKTHIIUIHOT, AQHTHUKOHBYJI3UBHOT,
aHTHHMH(BIAMATOPHOT, AHTHTHPOUAANHOT UTA.' Y OBOM pay OIHMCAHA je CHHTe3a Y4eTHpH HoBa N-
ankui-2-pepoueHmntuazo-mauaona (4, R =n-C4Hy, n-CsH;;, C¢Hs u CgH¢CH,), koja je
OCTBapeHa 03pauyrBambEM TOJYSHCKOr pacTBopa (opmui ¢epouena (1), THOTIMKOIHE KUCEINHE
(3) u oxrosapajyher npumapsor amusa (2) y MukpotanacHoj nehu.” Tlopen eKcriepUMEHTaNIHIX
nerasba 6uhe nmatm crmextpockoncku momamu (IR, 'H um “CNMR), enekrpoxemujcka
KapakTepu3anuja (IIMKINIHA BOJITaMETpHja), Kao U MPETIIOCTaBJbeHN MEXaHN3aM peaKilyje.
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+ + —_—
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2-Ferrocenylthiazolidin-4-ones: Synthesis and spectral characteristics

Ivan S. Damljanovi¢, Dragana D. Stevanovi¢, Anka Z. Pejovi¢, Danijela S. Ili¢-Komatina*
Rastko D. Vukicevié¢
Faculty of Science, Kragujevac, Serbia
*Technical Faculty, Kosovska Mitrovica, Serbia

Diverse biological activities such as bactericidal, fungicidal, pesticidal, insecticidal,
anticonvulsant, antiinflammatory, antithyroidal have been found to be associated with
thiazolidinone derivatives.' This report deals with the synthesis of four new ferrocene containing
N-alkyl-2-thiazolidinons (4, R =n-C4Hy, n-CsH;;, C¢Hs u C¢H4¢CH,) achieved by microwave
irradiation of the toluene solution of ferrocenecarboxaldehyde (1), thioglycolic acid (3) and the
corresponding amine (2).' In addition of experimental details, the spectral data (IR, 'H and
BCNMR), electrochemical characterization (cyclic voltammetry) and the mechanistic
consideration also will be presented.

1. S.P.Singh, S. S. Parmar, K. Raman, V. I. Stenberg, Chem. Rev. 81 (1981) 175
2. F.C.Brown, Chem. Rev., 61 (1961) 463
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Sinteza, struktura i solvatohromna svojstva novih
antikonvulzivnih derivata sukcinimida

Nebojsa Banjac, Nemanja TriSovi¢, Natasa Valenti¢, Gordana Usé¢umli¢
Tehnolosko-metalurski fakultet, Univerzitet u Beogradu, Karnegijeva 4, Beograd, Srbija

U radu je sintetizovano sedamnaest N-(3- i 4-supstituisanih fenil)-2,2-difenilsukcinimida (Slika 1)
i odredeni su njihovi apsorpcioni maksimumi u oblasti 200-400 nm u dvanaest rastvaraca razlicite
polarnosti. Efekat polarnosti rastvaraca i efekat vodoni¢nog vezivanja rastvarac-rastvorena
supstanca su analizirane metodom linearne korelacije energije solvatacije (LSER). Izracunate
vrednosti lipofilnosti (log P) su korelisane sa odnosom doprinosa specifi¢nih i nespecific¢nih
efekata rastvaraca, a na osnovu dobijene linearne zavisnosti je diskutovana farmakoloska aktivnost
proucavanih derivata sukcinimida. Korelacione jednacine su kombinovane sa odgovaraju¢im
parametrima za elektronske i sterne efekte supstituenata u cilju dobijanja novih izraza koji
najpribliznije opisuju postoje¢u zavisnost izmedu farmakoloske aktivnosti ispitivanih jedinjenja i
interakcija sa molekulima rastvaraca.

O i
(0]
X

Slika 1. Struktura N-(3- i 4-supstituisanih fenil)-2,2-difenilsukcinimida
(X: H, 4-CH;, 4-OCH;, 4-Cl, 4-Br, 4-1, 4-F, 4-NO,, 4-CN, 4-OH, 4-COCH; 3-CH;, 3-Cl,
3-Br, 3-NO,, 3-CN, 3-OH)
Figure 1. Structure of N-(3- and 4-substituted phenyl)-2,2-diphenylsuccinimides
(X: H, 4-CH;, 4-OCH;, 4-Cl, 4-Br, 4-1, 4-F, 4-NO,, 4-CN, 4-OH, 4-COCH; 3-CH;, 3-Cl,
3-Br, 3-NO,, 3-CN, 3-OH)

Synthesis, structure and solvatochromic properties of new anticonvulsant
succinimide derivatives

Nebojsa Banjac, Nemanja TriSovi¢, Natasa Valenti¢, Gordana Usc¢umli¢
Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia

In this work, seventeen N-(3- and 4-substituted phenyl)-2,2-diphenylsuccinimides were
synthesized and their UV absorption spectra were recorded in the region 200-400 nm, in twelve
solvents of different polarities. The effect of solvent dipolarity/polarizability and solvent/solute
hydrogen bonding interactions were analyzed by means of the linear solvation energy relationship
(LSER). The calculated values of log P were correlated with the ratio of contributions of specific
and nonspecific solvent interactions, and by employing the linear dependence thus obtained, the
pharmacological activity of the studied succinimide derivatives was discussed. The correlation
equations were combined with corresponding equations for electronic and steric parameters of
substituents to generate new equations demonstrating the exact relationships between solvent-
solute interactions and structure-activity parameters.
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Y cBeTy XeMMHje YYeHHKA ceAMOT pa3pena

bopuc [lejun, l'oppana Jopuh*, Jbusbana Bykosuh** u Jacmunka Kopomnuja
Xemujcku gpaxyamem, Ynusepzumem y beoepady, Cmyoenmcku mpe 16, 11000 Beoepao, Cpbuja
(borispejin@yahoo.com)
*Ocnosna wikona ,, Kpam Anexcanoap 17, Anexcunauxux pyoapa 22,
11070 Hosu beoepaod, Cpbuja
**Ocnoena wikona ,, Becenun Macnewa”, Kymoopawxa 72, 11000 Beoepao, Cpbuja

Y oBoM paay mpezacraBibeHa je MOryhHOCT carjefaBara YYSeHHYKOI Bul)erma M 3Hamba XeMHje,
Moce0HO CYyOMHKpOCBETa, IMyTeM ILpTeka. J[aTo MCTpakWBame pealn3oBaHO je y JIBE OCHOBHE
mkone y beorpany, ,,Kpam Anexcammap I” (A; 71 ydenuk) u ,,.Becemun Macnema” (b; 77
yueHuka). Ha wacy nukoBHe Kyntype Komnosuyuja ydaenuum cy pobuwnn temy Ceem xemuje Ha
KOjy je Tpebaisio n1a oaroBope y poky ox 45 munyta. Camu cy Oupasid U cajpikaj CBOT LIPTEXKa U
TeXHUKY pana. Jlaboparopujcko mocyhe u npudop (77% A u 84% b), atom (49% A u 56% b) u
xemujcku enemeHTu (37% A u 56% b) Ourne cy uMm Hajuemhe acouujaiyje Ha XeMujy. YBHA Y
MEHTaJIHE MPEe/ICTaBe YYCHUKA O CTPYKTYpH aToMa yKa3ao je Ha lHXO0Be XeMHUjCcKe 3a0iyie Koje Cy
onMax Owie ucnpaBibeHe. Yumenuiia na Behuna yuenuka (83% A u 91% b) Huje ucrakia
NPUMEHY XeMHje Y CBaKOJHEBHOM XXMBOTY yIyhyje Ha BaXkaH 3aj1aTak HhEeHEe CaBpEMEHEe HACTaBe y
ycriocTaBbamy Be3e u3Mel)y oBe LeHTpaHe IPpUpoIHe HayKe U IPYIITBA.

3axearnuya: AyTopu ce Hajieniuie 3axBasbyjy MHUHHCTapcTBY mpocBeTe W Hayke PemyOmnmke CpOuje
(mpojexat 6p. 179048).

In a chemistry world of seventh-grade primary school students

Boris Pejin, Gordana Jovic*, Ljiljana Vukovic** and Jasminka Korolija
Faculty of Chemistry, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
(borispejin@yahoo.com)
*King Aleksandar I Primary School, Aleksinackih rudara 22, 11070 New Belgrade, Serbia
**Veselin Maslesa Primary School, Kumodraska 72, 11000 Belgrade, Serbia

The possibility of considering of students' perceptions and knowledge of chemistry, in particular
regarding submicro world, with drawings is presented in this manuscript. The research was
conducted in two primary schools in Belgrade, King Aleksandar I (A; 71 students) and Veselin
Maslesa (B; 77 students). At the art class Composition students were given the topic A Chemistry
World that was supposed to respond within 45 minutes. Both the content of their drawing and
corresponding technique they selected all by themselves. Laboratory ware and accessories (77% A
u 84% B), atom (49% A u 56% B) and chemical elements (37% A u 56% B) were the most
common associations of chemistry. The insight into students' mental performances of atomic
structure pointed out their chemical misconceptions which were immediately corrected. Majority
of them did not indicate on the application of chemistry in everyday life. That fact underlines the
important task of modern teaching chemistry in establishing a connection between this central
natural science and society.

Acknowledgement: The authors gratefully acknowledge the support grant No. 179048 (Ministry of Education
and Science, Republic of Serbia).
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OcManm ka0 HACTABHUIIM HA MPBOM 4Yacy XeMHje Y OCHOBHOj IIKOJIH

Bopuc Ilejun, Jbyounka [Temmh-Umnh*, Jbuspana bomrkoBuh* % #%
Bacunuje [Tnaauh**** u Jacmuaka Koponuja
Xemujcku gpaxyamem, Ynusepzumem y beoepady, Cmyoenmcku mpe 16, 11000 Beoepao, Cpbuja
(borispejin@yahoo.com)
*Ocnosna wixona ,,Ceemu Casa”, Inoocane 66, 16210 I'noocane, Cpbuja
**Ocnoena wrona ,, Ceemoszap Mapkosuh”, Onee Josuuuh Pume 66, 36000 Kpawveso, Cpouja
***Ocnosna wkona ,,/lpacan ‘Borxosuh Yuo”, Tasnux 66, 36204 Tasnuk, Cpbuja
****Ocnosna wxona ,, Muoopae Yajemunay Yajra”, Bpauxa Paouuesuha 1,
37240 Tpcmenux, Cpouja

[MunoT crynuja HOBOT HaunHA Npahiema NCX0Ia ABOTOAMIIET yUekha XemMuje ypalheHa je y apyroj
monoBuHU Maja 2008. roguHe y ueTupr ocHOBHE mmKose y CpOuju. Y T0oj aKTHBHOCTH Y4ECTBOBAJIO
je 164 yueHnka ocMoT paspena Koju Cy ce MMCMEHO MU3Pa3wiIi Ha TeMy Ja Kao HACMAHUK xemije
YKpaTKO NPHUTOM HM3HEBIIM CAApXKaj W OpPraHU3alHjy HHXOBOT IIPBOI Yaca XEeMHje y CEeIMOM
paspeny y CBOjCTBY IPEIMETHOr HACTaBHHKA. Pe3ynratu oBOT paja MoKasyjy Ja yYeHUIH UMajy
pasiIMuuTe MPUCTYIIE TOM HIKOJICKOM 4acy M Jia Cy UM pa3roBop o xemuju (38-54%) u nmonamniame
HacTaBHHKa y3 atMochepy y yunonunu (16-48%) ox nmocebHE BaXXHOCTH, JOK Cy OrJIeauMa Jajlu
Mamu npuoputer (4-37%). Y muiby moOoJsplama Mporeca HacTaBe / yuema XeMHje Y OCHOBHOJ
KoM Tpedano Om yTBPOWTH AaTa pa3MHIUbaka YYeHHKa Ha BeheM Y30pKy, a MOTOM HX
pa3pasuTH U KaHAIICATH Y IIKOJICKY MPaKcy.

AyTopu ce Hajiernie 3axBajbyjy MUHUCTApCTBY IpocBeTe u Hayke Penyomuke CpOuje (npojexar
op. 179048).

Eighth-grade students as teachers on a first chemistry class in primary school

Boris Pejin, Ljubinka Pesic-Ilic’, Ljiljana Boskovic """, Vasilije Planic™"
and Jasminka Korolija
Faculty of Chemistry, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
(borispejin@yahoo.com)
*Saint Sava Primary School, Glozane bb, 16210 Glozane, Serbia
**Svetozar Markovic Primary School, Olge Jovicic Rite bb, 36000 Kraljevo, Serbia
***Dragan Djokovic Uco Primary School, Tavnik bb, 36204 Tavnik, Serbia
****Miodrag Cajetinac Cajka Primary School, Branka Radicevica 1, 37240 Trstenik, Serbia

A pilot study of new way of monitoring the outcome of a two-year process of learning chemistry is
carried out in four primary schools in Serbia in the second half of May, 2008; 164 eighth-grade
students are participated in it. They are polled in writing (written task) on the topic I as a
Chemistry Teacher within which they should briefly present the content and organisation of their
first chemistry class in seventh grade as a subject teacher. The results of this paper show different
approaches of students to the school class; for majority of them, the talk about chemistry (38-54%)
and the behaviour of teacher including the atmosphere in the classroom (16-48%) are of special
importance, while a smaller number of students (4-37%) has given priority to performing of
chemical experiments. In order to improve teaching / learning process of chemistry in primary
school firstly it should be identified the students' thinking on a larger sample, then developed and
channeled them into school practice.

The authors gratefully acknowledge the support grant No. 179048 (Ministry of Education and Science,
Republic of Serbia).
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OTtxpuha xemuuapa y 6suckoj OyanyhHoctu xoja 6u oxymeBujia 0OCHOBIE

Bopuc Iejun, Nopaana Josuh ', Jbubana Bykosuh' 1 Jacmunka Koponuja
Xemujcrku gpaxynmem, Ynusepzumem y beoepady, Cmyoenmcku mpe 16,
11000 beoepao, Cpbuja (borispejin@yahoo.com)

*Ocnosna wikona ,, Kpam Anexcanoap 17, Anexcunauxux pyoapa 22,

11070 Hosu beoepaod, Cpbouja
**Ocnoena wikona ,, Becenun Macnewa”, Kymoopawxa 72, 11000 Beoepao, Cpbuja

Y 0BOM pajy MpelCcTaBbeHU Cy pe3yNTaTd IMPONCTEKIN U3 MHCamka eceja Koje je CIpoBeIeHO Ha
PEIOBHOM Hacy XemHuje y JBe ocHOBHe mKkoie y beorpany (,,Kpass Amexcannap I /A/ u ,,.Becenun
Macnema” /b/; ykynuo 173 ocHoBaina). Y poky oi 30 MHHYyTa OCHOBLHM U3 CelaM OJeJbeiha
CeIMOor paspelia M3HENU Cy CBOje *keJbe Y Be3u ca oTkpuhuMa xemudapa y Oisuckoj OyayhHocTu
Koja O MX OJyIIEBHIIAa U YKPATKO cy ux obpasznoxuiu. [Ipemaa je Tpebaiio na ce omnpenesne camo
3a jeqHo oTkpulie, BHIlle O]l MOJOBUHE OCHOBala y obe mmkoie (67% A u 62% bB) HaBeno ux je
Buiiie. Meljy otkpulinMa 3a Koja Cy ce OCHOBIIM MPBEHCTBEHO ONPEICSIIMIN H3/IBajajy Ce OHa Koja
ce ofHOCce Ha HoBe JiekoBe (55% A u 66% b), HoBe croxeHne cyncranue apyre HameHe (10% A u
32% b) m HOBe MHCTpyMeHTe, MallMHE M IpeBo3Ha cpexactBa (42% A wu 22% B), mro Om
HACTaBHUIM XeMHje Tpebdao /a uMajy y BUAY IpU 00paay U CHCTEMaTH3aLUjH MPBUX XEMH]jCKUX
MIO0jMOBA ¥ OCHOBHO] IITKOJIH.

3axeannuya: AyTtopum ce Hajuemmie 3axBajbyjy MHHHCTapCTBY THpOcBeTe M Hayke PemyOmmke
Cp6uje (mpojexar Op. 179048).

The discoveries of chemists in near future which
would delight primary school students

Boris Pejin, Gordana Jovic*, Ljiljana Vukovic** and Jasminka Korolija
Faculty of Chemistry, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
(borispejin@yahoo.com)
*King Aleksandar I Primary School, Aleksinackih rudara 22, 11070 New Belgrade, Serbia
**Veselin Maslesa Primary School, Kumodraska 72, 11000 Belgrade, Serbia

This paper shows the results of an activity which is conducted in two primary schools, King
Aleksandar I and Veselin Maslesa, in Belgrade (Serbia). The students from the seventh-grade class
(173 students from seven selected sections) were writing an announced assay about the discovery
of chemists which would delight them in their regular chemistry class for 30 minutes. The students
should choose only one discovery but a great number of them (67% and 62%, respectively) gave
more different examples with corresponding explanations. On the basis of this activity it can be
concluded that the students are primarily interested in discoveries regarding new drugs (55% and
66%, respectively), novel substances / compounds of other use (10% and 32%, respectively) and
development of new instruments, machines and transports (42% and 22%, respectively), which
should be taken in consideration by teachers of chemistry in primary schools due to possible
reforms in their work.

Acknowledgement: The authors gratefully acknowledge the support grant No. 179048 (Ministry of Education
and Science, Republic of Serbia).
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Oll HEOPraHCKHUX CYNCTAHIM 10 aIUTUBA Y XPaHHU
KPO03 KOHIENTya/IHe 3aJaTKe

Cubena A. Xune, Jbyoa M. Manunuh, Jacmuaka H. Kopommja
Xemujcku gpaxyamem, Ynusepzumem y beoepady, Cmyoenmcku mpe 16, 11000 Beoepao, Cpbuja
(korolija@chem.bg.ac.rs)

Y nporpammuMa XeMmHuje 3a OCHOBHY U CPE/iibY LIKONIY, IIPH M3y4aBarkby HEOPraHCKHX U OPraHCKUX
CYINICT@HIIM HE TOBOPU CE O HHXOBO] NMPUMEHM Kao aauThBa y XxpaHu. bynyhu na caBpemena
HacTaBa Tpeba Ja oMoryhiu rmoBe3uBame XeMHUjCKE HAyKe, TEXHOJOTHje U JPYIITBA I[HJb OBOT paja
0Mo 5a ce 3Hama O HEOPraHCKMM CYIICTaHIIaMa IIOBEXY Ca aJWTHBHMa Y XpaHH Kpo3
KOHLIENTyaJlHE 3aJaTKe M JIEMOHCTpAlMOHE oriese. [IpunpemibeH je W HCHHMTaH TECT ca MeT
3ajiaTaKa O CHHTE3H jeMberba, Koja IpecTaBibajy Heoprancke aguruse E170, E252, ES08, ES17
un E529. Tocne Tecra, yueHunm cy moOmmm mnomahu 3amaTak na mpoHal)y momaTKe O OBHX MET
aanTuBa. [IpUKYIUbEHN TOAAIM O CBOjCTBMMA M NMPUMEHH aJUTHBA OCHOBA Cy 3a IUCKYCHjy Ha
HapeqHoM dacy xemuje. DyHkumja oxpeheHor amuThBa, Ha TpUMeEp KalMjyM-HHTpara Kao
KOH3EPBAHCa, MOKE CE MPATUTH KPO3 OIJIEAE in Vitro. Y UCTPAXHUBAMBY Cy YIECTBOBAIN yUCHUIH
(116) npyror pa3pezna IPUPOAHOT cMepa U3 NeT OeorpajJCKIX rMMHa3Mja U ruMHasuje y [laHueBy.
PemaBarme KOHLIENTyaHHX 3afaTaka, Kpo3 KoOjeé Cy pa3MaTpaHe CHHTe3e aJuTHBa, IONPHHOCH
pa3BHjalby KPUTHYKOT M KPEaTWBHOI MUILJbEHa yYEHUKA M IOKa3yje Y KO0joj MEpH Cy 3Hama
(yHKIMOHATHA.

Conceptual tasks: from inorganic substances to food additives

Sibela A. Zile, Ljuba M. Mandic and Jasminka N. Korolija
Faculty of Chemistry, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
(korolija@chem.bg.ac.rs)

In chemistry curriculums for elementary and high school, regarding the study of inorganic and
organic substances, there is no mention of their use as food additives. Since modern education
should enable the connection of chemical science, technology and society, objective of this study
was to link the knowledge about inorganic substances to food additives through conceptual tasks
and demonstration experiments. A test with five tasks about synthesis of compounds, which
represent inorganic additives E170, E252, E508, E517 and E529, was perfomed and analyzed.
After the test, students were given homework to find information on these five additives. Collected
data on the properties and application of additives are the basis for discussion at the next chemistry
class. The function of certain additive, e.g. potassium nitrate as preserver, can be followed in in
vitro experiments. The research has included 116 second-grade students from five Belgrade
gymnasiums including a gymnasium in Pancevo.

The resolving of conceptual tasks on additives' synthesis contributes to the development of critical
and creative thinking in students and shows in which extent the knowledges are functional.
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Sinterabilnost kordijeritnih prahova sintetizovanih
koloidnim sol-gel postupkom

Noshat M. El Buaishi, Violeta M. Arsovski*, Porde N. Veljovi¢, Jasmina S. Kovrlija
Dorde T. Janackovié, Rada D. Petrovié
Tehnolosko-metalurski fakultet, Beograd, Srbija
*Visoka medicinska $kola strukovnih studija, Cuprija, Srbija

U ovom radu je ispitana sinterabilnost kordijeritnih prahova koji su sintetizovani koloidnim sol-
gel postupkom, polazeéi od sola SiO,, bemit sola i vodenog rastvora Mg(NOs),. Na osnovu
mikrostrukturnih parametara dobijenih materijala, pokazano je da sinterabilnost kordijeritnih
prahova zavisi od temperature kalcinacije gela, duzine trajanja mlevenja kalcinisanih gelova i
temperature sinterovanja. Najveéi uticaj na sinterabilnost ima smanjenje veli¢ine Cestica
kalcinisanih gelova, postignito duzim mlevenjem. Bolju sinterabilnost ima prah koji sadrzi dobro
kristalisani o-kordijerit u odnosu na prah u kome je doSlo do viskoznog sinterovanja bez
kristalizacije komponente koja sadrzi SiO,. Iako je sol-gel postupak omogucio snizenje
temperature sinteze o-kordijerita u odnosu na tradicionalne postupke, optimalna temperatura
sinterovanja je visoka i bliska temperaturi inkongruentnog topljenja kordijerita.

Sinterability of Cordierite Powders Synthesized
by Colloidal Sol-Gel Method

Noshat M. El Buaishi, Violeta M. Arsovski*, Porde N. Veljovi¢, Jasmina S. Kovrlija
DPorde T. Janac¢kovié, Rada D. Petrovié
Faculty of Technology and Metallurgy, Belgrade, Srbija
*High Medical School, Cuprija, Srbija

Sinterability of cordierite powders synthesized by colloidal sol-gel method starting from silica sol,
boehmite sol and aqueous solution of Mg(NO;), has been studied. According to microstructure of
obtainted materials, it was shown that sinterability of cordierite powders depends on temperature
of gel calcination, time of grinding of calcined gels and sintering temperature. The densification
degree was highly improved by decreasing the mean particle size of powders by prolonged
grinding. The powder contained well crystallized o-cordierite had a better sinterability compared
to powder obtained by viscous sintering of gel before the onset of crystallization of the SiO,-
containing component. Although the sol-gel method enabled decreasing temperature of «o-
cordierite synthesis compared to traditional processing, optimal sintering temperature is still high
and close to the temperature of incongruent melting of cordierite.
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Uticaj selektivne TEMPQO-oksidacije na mehanicka svojstva vlakana pamuka

Jovana Z. Milanovié¢*, Mirjana Kosti¢*, Biljana Peji¢***, Petar Skundri¢*
*TehnoloSko-metalurski fakultet, Katerda za tekstilno inZenjerstvo, Beograd,
Univerzitet u Beogradu, Srbija
**Visoka tekstilna strukovna skola za dizajn, tehnologiju i menadzment, Beograd, Srbija

Hemijskim modifikovanjem polisaharida, otvaraju se zanimljivi putevi za dobijanje novih
biopolimera sa poboljSanim karakteristikama i specificnom primenom, tzv. “biopolimera za
buduénost”. Sve aktuelnija istrazivanja u oblasti modifikovanja celuloznih vlakana bazirana su na
oksidaciji celuloze. U ovom radu je proucavan uticaj selektivne oksidacije katalizovane 2,2,6,6-tet-
rametilpiperidin-1-oksil radikalom (TEMPO) na mehanicka svojstva vlakana pamuka. Takode,
nemodifikovana i modifikovana vlakna pamuka okarakterisana su sa aspekta gubitka mase,
promene finoce i stepena kristalnosti. TEMPO-oksidacija vlakana pamuka uticala je na smanjenje
mase i promenu fino¢e modifikovanih vlakana. Za oksidisana vlakna pamuka uocava se
minimalno povecanje finoce i dolazi do povecanja indeksa kristalnosti, dok se prekidna jacina
vlakana smanjuje. Primena rigoroznih uslova oksidacije dovodi do gubljenja vlaknaste forme, tako
da kod takvih uzoraka odredivanje prekidne sile i izduZenja nije bilo moguce. Stoga, kada je za
primenu u tekstilu potrebno da oksidisani uzorci imaju vlaknastu strukturu, oksidaciju je potrebno
izvoditi pri blazim uslovima.

Zahvalnica: Ovaj rad je proistekao iz rada na Projektu koji finansira Ministarstvo za nauku i
tehnoloski razvoj Republike Srbije (OI 172029).

Influence of selective TEMPQO-oxidation on mechanical properties of cotton fibers

Jovana Z. Milanovic*, Mirjana Kostic*, Biljana Pejic***, Petar Skundric*
*Faculty of Technology and Metallurgy, University of Belgrade, Belgrade, Serbia,
**The College of Textile - Design, Technology and Management, Belgrade, Serbia

Chemical modifications of polysaccharides are interesting routes for preparing new type of
polymers on the basis of cellulose, with advances in performance and application, so-called
“‘biopolymers for the future”. The research in the field of cellulose fibers modification, that has
been based on cellulose oxidation has become very actual. In this paper, the influence of the
selective oxidation catalyzed with 2,2,6,6-tetramethylpiperidine-1-oxy radical (TEMPO) on
mechanical properties of cotton fibers was studied. Also, unmodified and modified fibers were
characterized in terms of weight loss values, fineness and crystallinity index. The TEMPO-
mediated oxidation has influence on weight reduction and changes in fineness of the modified
fibers. Oxidized cotton fibers show minimal increase of fineness and higher crystallinity index,
while the tensile strength of fiber decreases. Applying severe conditions of TEMPO-mediated
oxidation on cotton fibers, results in loosing fibrous structure, and in that case, the determination
of tensile strength and elongation was not possible. Therefore, for textile applications only
oxidation under mild conditions should be carried out.
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TI02-P

Biosorpcija jona Cd**, Zn>* i Pb** kratkim vlaknima konoplje:
Matematic¢ki model

Biljana M. Peji¢*** Marija Vukcevi¢*, Ivana Paji¢-Lijakovi¢*, Mirjana Kosti¢*
Jovana Milanovié*, Petar Skundri¢*
*TehnoloSko-metalurski fakultet, Katerda za tekstilno inzenjerstvo, Beograd
Univerzitet u Beogradu, Srbija
**Visoka tekstilna strukovna Skola za dizajn, tehnologiju i menadzment, Beograd, Srbija

Zagadenje zivotne sredine teSkim metalima utice kako na kvalitet vode i zemljiSta, tako i na
zdravlje ljudi. U poslednje vreme za preciscavanje otpadnih voda, kao biosorbenti sve cesce se
koriste lignocelulozni materijali. U ovom radu je proces biosorpcije objasnjen sa aspekta razlicitih
fenomena transporta jona teskih metala (Pb>", Cd*" i Zn®") kroz porozni lignocelulozni materijal
(hemijski modifikovana vlakna konoplje). Na samom pocetku biosorpcioni proces je brz i odnosi
se na difuziju jona kroz poroznu strukturu vlakana. Nakon odredenog vremena, proces biosorpcije
postaje sporiji, a medusobna elektrostaticka odbijanja izmedu jona u vlaknu postaju intenzivnija.
Matematickim modelom, baziranim na drugom Fikovom zakonu, za proces biosorpcije jona
odredeni su: efektivni koeficijent difuzije jona kroz vlakno; profili koncentracija jona u vlaknima i
efikasnost biosorpcije.

Ova ispitivanja finansirana su od strane Ministarstva za nauku i tehnoloski razvoj Republike Srbije (Projekat
OI 172029).

Biosorption of Cd**, Zn** i Pb** ions by short hemp fibers:
Mathematical model

Biljana M. Pejic*,**, Marija Vukcevic*, Ivana Pijic-Lijakovic*, Mirjana Kostic*
Jovana Milanovic*, Petar Skundric*

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

**The College of Textile - Design, Technology and Management, Belgrade, Serbia

The discharge of toxic heavy metals into the environment is a serious pollution problem affecting
water and soil quality, hence presenting a direct danger to human health. Recently, lignocellulosic
materials are often used as biosorbents for wastewater treatment. In this paper, process of
biosorption was explained in the terms of transport phenomena of different ions (Pb**, Cd*" and
Zn*") through the porous lignocellulosic fiber matrices (chemically modified hemp fibers). At the
beginning, biosorption process is very fast and depends on diffusion of heavy metal ions through
the porous structure of fibers. After that, biosorption process becomes slower, and mutual
electrostatic repulsive interactions between the ions in the fibers become more intensive. Value of
effective diffusion coefficient of heavy metal ions through the fibers, effectiveness of sorption and
ions concentration profile through the fibers were determined by mathematical model based on the
second Fick’s low.

This study has been financially supported by the Ministry of Science and Technological Development of the
Republic of Serbia (Project OI 172029).
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Uticaj hemijskog modifikovanja na elektri¢nu otpornost pamucnih preda

Ana D. Kramar, Koviljka Asanovi¢, Jovana Milanovi¢, Mirjana Kosti¢
Tehnolosko-metalurski fakultet, Karnegijeva 4, Beograd, Srbija

U ovom radu ispitivana je elektri¢éna otpornost pamuéne prede nakon neselektivne oksidacije i
sorpcije Ag” jona pomocu novoformiranih karboksilnih grupa. Za proces oksidacije koris¢en je
vodonik-peroksid koncentracije 3 % i1 6 % pri razli¢itim pH vrednostima reakcione sredine i
vremenima obrade. Joni srebra su sorbovani iz vodenog rastvora srebro-nitrata tokom cetiri sata,
pri ¢emu su koris¢eni neoksidisan (polazni) i oksidisani uzorci. Nakon toga, uzorci su osuseni i
izmerena je njihova elektricna otpornost. Sva merenja su vrSena na sobnoj temperaturi (25 °C) i pri
razli¢itim vrednostima relativne vlaznosti vazduha. Dobijeni rezultati pokazuju da oksidacija, iako
pospesuje hemisorpciona svojstva celuloze, dovodi do povecanja njene elektrine otpornosti.
Nadalje, sorpcija jona srebra, kao $to je ocekivano, smanjuje elektricnu otpornost i smanjuje uticaj
relativne vlaznosti vazduha na elektri¢nu otpornost celuloznih preda.

Zahvalnica: Ova ispitivanja finansirana su od strane Ministarstva za nauku i tehnoloski razvoj Republike
Srbije (Projekat OI 172029).

Influence of chemical modification on electrical resistance of cotton yarns

Ana D. Kramar, Koviljka Asanovi¢, Jovana Milanovi¢, Mirjana Kosti¢
Faculty of Technology and metallurgy, Karnegijeva 4, Belgrade, Serbia

In this paper electrical resistance of cotton yarn after non-selective oxidation and sorption of Ag"
ions with newly formed carboxylic groups was studied. Hydrogen peroxide concentration of 3 %
and 6 % was used for oxidation, at different pH values of reactive medium and treatment times.
Ag" ions were sorbed from aqueous silver nitrate solution by non-oxidized and modified samples
during the four hour treatment. Afterwards, samples were dried and their electrical resistance was
measured. All measurements were carried out at room temperature (25 °C) at different relative
humidities. Obtained results show that oxidation, although improves chemisorption properties of
cotton cellulose, leads to an increase of electrical resistance. Further, sorption of silver ions, as
expected, decreases electrical resistance, and reduces the influence of relative humidity on
electrical resistance of cotton yarns.
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TI04-P

Adsorpciono ponasanje direktne boje na pamuku u vodi bez drugih dodataka

Danica gaptovié, Medina Honi¢-Avdovi¢, Predrag Randelovi¢, Sladana Jovanovié¢
Dragan Dordevi¢
Univerzitet u Nisu, Tehnoloski fakultet, Leskovac, Srbija

U radu je razmotreno adsorpciono ponasanje direktne boje na pamuku (bojenje) u cilju dobijanja
podataka o mehanizmu vezivanja boje i definisanju uslova procesa bojenja prirodnih vlakana bez
dodavanja elektrolita i drugih pomo¢nih sredstava, kao osnovnog preduslova za njihovu upotrebu.
Adsorpcija je vodena pod razli¢itim uslovima. Utvrdeno je da zavisi od vremena kontakta, pocetne
koncentracije boje i koli¢ine adsorbenta. Duze vreme kontakta znaci i vecu koli¢inu boje na predi.
Sa trajanjem procesa adsorpcije opada koncentracija boje u rastvoru. Postoji kontinuitet rasta
koli¢ine uklonjenih boja sa masom adsorbenta. Karakteristicni prikazi dobijeni iz Frojndlich-ove
izoterme potvrdili su da ovaj model obezbeduje dovoljno precizan opis eksperimentalnih podataka
za direktnu boju u poredenju sa izotermom Langmuir-a.

Adsorption behavior of direct dye on cotton in water without other auxiliaries

Danica Saptovic, Medina Honié-Avdovi¢, Predrag Randjelovi¢, Sladjana Jovanovi¢
Dragan Djordjevié¢
University of Nis, Faculty of Technology, Leskovac, Serbia

This paper considers the adsorption behavior of direct dye on cotton (dyeing) in order to obtain
data on mechanism of dye binding and to define the terms of natural fiber dyeing process without
adding electrolytes and other auxiliaries, as basic prerequisites for their use. Adsorption was
performed under different conditions. It was found that adsorption depends on the contact time, the
dye concentration and amount of adsorbent. The longer the contact time the greater the amount of
dye in yarn. The prolongation of the adsorption led to a decrease of dye concentration in solution.
There is a continuity of growth amounts exhausted dye with the growth of mass adsorbent. The
results indicate that Freundlich's isotherms model provides a sufficiently accurate description of
experimental data for direct dye compared to the Langmuir isotherm.
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TO05

Uticaj prisustva nanocestica srebra na antibakterijsku aktivnost
i obojenje pamucne tkanine

Vesna M. Lazié, Zoran V. Saponji¢*, Vesna V. Vodnik*, Suzana I. Dimitrijevi¢**
Petar M. Jovancié¢, Jovan M. Nedeljkovi¢* i Maja M. Radeti¢
Katedra za tekstilno inZenjerstvo, Tehnolosko-metalurski fakultet,
Univerzitet u Beogradu, Karnegijeva 4, 11120 Beograd, Srbija
*Institut za nuklearne nauke “Vinca”, P.O. Box 522, 11001 Beograd, Srbija
**Katedra za biohemijsko inzenjerstvo i biotehnologiju, Tehnolosko-metalurski fakultet,
Univerzitet u Beogradu, Karnegijeva 4, 11120 Beograd, Srbija

U ovom radu je diskutovan efekat nanocCestica srebra na antibakterijsku aktivnost obojenih
pamuénih tkanina. Takode je ispitivan uticaj prisustva nanocestica srebra na promenu obojenja
pamucénih tkanina. Pamucne tkanine su bojene direktnim bojama: C.I. Direct Yellow 86, C.I.
Direct Red 79 i1 C. 1. Direct Blue 78. Obojene tkanine su modifikovane koloidnim nanocesticama
srebra koje su sintetisane bez prisustva stabilizatora. Skeniraju¢om elektronskom mikroskopijom
je potvrdeno da su aglomerati nanocCestica srebra priblizno sfernog obilika i dimenzija izmedu 40-
80 nm ravnomerno rasporedeni po povrsini pamucnih vlakana nezavisno od primenjene boje. Sve
ispitivane pamucne tkanine pokazuju odli¢nu antibakterijsku aktivnost prema G(-) bakteriji £ coli i
G(+) bakteriji S. aureus. Medutim, prisustvo nanocestica srebra negativno utice na obojenje
tkanina, $to je najoCiglednije u slucaju uzorka koji je bio obojen Zutom bojom C.I. Direct Yellow
86.

The influence of silver nanoparticles on antibacterial activity
and color of cotton fabric

Vesna M. Lazi¢, Zoran V. Saponji¢*, Vesna V. Vodnik*, Suzana I. Dimitrijevi¢**
Petar M. Jovancié¢, Jovan M. Nedeljkovi¢* i Maja M. Radeti¢
Textile Engineering Department, Faculty of Technology and Metallurgy,
University of Belgrade, Karnegijeva 4, 11120 Belgrade, Serbia
*Vinca Institut of Nuclear Science, P.O. Box 522, 11001 Belgrade, Serbia
**Department of Bioengineering and Biotechnology, Faculty of Technology and Metallurgy,
University of Belgrade, Karnegijeva 4, 11120 Belgrade, Serbia

This study discusses the effect of silver nanoparticles on antibacterial activity of dyed cotton
fabrics. Additionally, the influence of silver nanoparticles presence on the color change of cotton
fabrics was studied. Cotton fabrics were dyed with direct dyes: C.I. Direct Yellow 86, C.1. Direct
Red 79 and C. I. Direct Blue 78. Dyed fabrics were modified with colloidal silver nanoparticles
that were synthesized without using any stabilizer. SEM analysis revealed that nearly spherical
agglomerates of silver nanoparticles with dimensions between 40-80 nm were evenly deposited
onto the surface of cotton fibers independently of applied dye. All cotton fabrics exhibited
excellent antibacterial activity against G(-) bacteria E coli i G(+) bacteria S. aureus. However, the
presence of silver nanoparticles negatively affects the color of dyed cotton fabrics. This was
particularly pronounced in the case of fabric that was dyed with yellow dye C.1. Direct Yellow 86.
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