PTE. [0

RVATSKO DRUSTVO
KEMIJSKIH INZENJERA |
TEHNOLOGA

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek /
Sveuciliste Josipa Jurja Strossmayera u Osijeku, Prehrambeno-tehnoloski fakultet Osijek
Croatian Society of Chemical Engineers / Hrvatsko drustvo kemijskih inzenjera i tehnologa
International Union of Food Science and Technology
European Hygienic Engineering & Design Group / Europsko udruzenje za higijensko
inzenjerstvo i dizajn
European Association for Chemical and Molecular Sciences (EuCheMS)

International Conference 17" Ruzicka Days
“Today Science — Tomorrow Industry

Vukovar, Croatia, September 19" — 215 2018

Book of abstracts

17th Ruzi¢ka Days
112018.

years

Knjiga sazetaka

Medunarodni znanstveno-struéni skup 17. Ruzi€kini dani
,Danas znanost — sutra industrija*

Vukovar, Hrvatska, 19. — 21. rujna 2018.

Osijek, 2018.






BOOK OF ABSTRACTS

KNJIGA SAZETAKA

Published by/Izdavac¢i

Editors/Urednici
Executive Editor/Izvr$ni urednik

Technical Editor/Tehnic¢ki urednik
Cover page design/Dizajn naslovnice
Printing and Binding/Tisak i uvez
Number of Copies/Naklada

Scientific and Organising Committee/
Znanstveno-organizacijski odbor

Honorary Committee/Po¢asni odbor

Comittee of Young Chemists Meeting/
Odbor za Susret mladih kemicara
Osijek and/i Zagreb, 2018.

ISBN (Osijek): 978 - 953 - 7005 - 57 — 3
EAN 9789537005573

17" Ruzi¢ka Days “Today Science — Tomorrow
Industry”

17. Ruzi¢kini dani ,,Danas znanost — sutra
industrija®

Josip Juraj Strossmayer University of Osijek
Faculty of Food Technology Osijek and

Croatian Society of Chemical Engineers (CSCE)
Sveuciliste Josipa Jurja Strossmayera u Osijeku
Prehrambeno-tehnoloski fakultet Osijek i
Hrvatsko drustvo kemijskih inzenjera i tehnologa

Sre¢ko Tomas, Purdica Ackar
Antun Jozinovié¢

Purdica Ackar
Zdenko Blazekovié

Grafika d.o.0., Osijek, Hrvatska
250

Srecko Tomas (chairman)

Ante Juki¢ (vice-chairman)

Jurislav Babi¢ (vice-chairman)

Purdica Ackar, Vesna Oceli¢ Bulatovi¢, Mladen
Brn¢ié, Daniela Ca¢i¢ Kenjeri¢, Dajana Gaso-
Soka¢, Ljubica Glavas-Obrovac, Ivan Hubalek,
Lidija Jakobek Barron, Stela Joki¢, Antun
Jozinovi¢, Nada Knezevi¢c, Ante Loncaric,
Marijana Marinovi¢, Borislav Milicevi¢, Ivanka
Milici¢, Maja Molnar, Valentina Pavi¢, Anita
Pichler, Mirela Samardzi¢, Gordana Selo, Drago
Subari¢, Ivana Vrani¢, Krunoslav Zmai¢

Vladimir Androc¢ec, Ivan Anusié¢, Luka Burilovié,
Blazenka Divjak, Bozo Gali¢, Vlado Guberac,
Darko Horvat, Vlado Horvat, Marin Hraste,
Zvonimir Janovi¢, Leo Klasinc, Filip Kljaji¢, lvan
Kresi¢, Zvonko Kusi¢, Ruza Mari¢, Gordana
Odor, lvan Penava, Vlasta Pilizota, Ivan Sari¢,
Damir Skender, Tomislav Tolusi¢, Nenad
Trinajsti¢, Alen Varenina, Ivan Vrki¢, Gabrijela
Zalac

Antun Jozinovi¢ (predsjednik), Mario Komar,
Ante Loncari¢, Ivanka Mili¢i¢, Vesna Oceli¢
Bulatovi¢

ISBN (Zagreb): 978-953-6894-65-9

A CIP catalogue record of this publication is available from the City and University Library

Osijek under 140928050.

CIP zapis dostupan je u racunalnom katalogu Gradske i sveucilisne knjiznice Osijek pod

brojem 140928050.



Under the Auspice of:

Croatian Academy of
Sciences and Arts

Supported by:

Ministry of Science and
Education of the Republic of
Croatia

Ministry of Agriculture of
the Republic of Croatia

Ministry of Regional
Development and EU Funds

Ministry of Economy,
Enterpreneurship and
Crafts

Ministry of Environment
and Energy

Croatian Academy of
Engineering

Josip Juraj Strossmayer
University of Osijek

Osijek-Baranja County
Vukovar-Srijem County
City of Osijek

City of Vukovar

Croatian Chamber of
Economy

Croatian Employers’
Association

Pokrovitelj:

Hrvatska akademija
znanosti i umjetnosti

Uz potporu:
Ministarstvo znanosti

i obrazovanja Republike
Hrvatske

Ministarstvo
poljoprivrede Republike
Hrvatske

Ministarstvo
regionalnoga razvoja i
fondova Europske unije

Ministarstvo
gospodarstva,
poduzetni$tva i obrta

Ministarstvo zastite
okoliSa i energetike

Akademija tehni¢kih
znanosti Hrvatske

Sveuciliste Josipa Jurja
Strossmayera u Osijeku

Osjecko-baranjska
Zupanija
Vukovarsko-srijemska

zupanija

Grad Osijek

Grad Vukovar
Hrvatska gospodarska
komora

Hrvatska udruga
poslodavaca

,‘\F\RUM L.-»IAq
> R,
§ %
& A
3 3
~
3 $
. N
9 L
Mpcec®
I MINISTARSTVO ZNANOSTI
I OBRAZOVANJA
L " REPUBLIKE HRVATSKE
A r’
MINISTARSTVO POLJOPRIVREDE
Ministry of Agriculture .
e ‘“_1
@809 REPUBLIKA HRVATSKA

258 Ministarstvo regionalnoga razvoja

i fondova Europske unije

MINISTARSTVO

GOSPODARSTVA,
B B B popUZETNISTVA
B/ | OBRTA

REPUBLIKA HRVATSKA

MINISTARSTVO ZASTITE
OKOLISA | PRIRODE

l.:‘ HUP
Hrvatska udruga poslodavaca



All pieces of information provided in this BOOK OF ABSTRACTS are the sole responsibility
of the authors of the abstracts. Publishers are not responsible for any use that might be made
of the data appearing in this document. Also, publishers shall not be liable for any errors,
language mistakes and the like, that are found in the works of authors.

Sadrzaj sazetaka u ovoj KNJIZI SAZETAKA isklju¢iva je odgovornost autora. Izdavaé nije
odgovoran za upotrebu podataka objavljenih u sazetcima, greske i sl.






CETRDESET GODINA NAM JE TEK

Kada bi Ruzickini dani imali dar govora, na pitanje koliko imaju
godina, postavljeno ove 2018., odgovorili bi da im je tek Cetrdeset godina.
Naime, . Ruzickini dani odrzani su u Vukovaru 7. i 8. prosinca 1978., a XVII.
Ruzickini dani odrzani su od 19. do 21. rujna 2018. Gledajuéi s pozicije
ljudskog Zivota, ¢etrdeset godina je puna zrelost, ali skup Ruzickini dani ima
pretenziju da nadmasi prosjecni zivot ne samo jedne ljudske generacije i stoga
je s pravom ovom zapisu naslov upravo onaj koji ste proditali.

Geneza nastanka Ruzickinih dana podrobno je opisana u monografiji:
Sre¢ko Tomas — 40 godina Ruzickinih dana. Vukovar 1978. — 2018., Zagreb —
Osijek — Vukovar, 2018. Ipak, u ovoj godini obiljezavanja 40 godina od
pocetka odrzavanja Ruzickinih dana v Vukovaru, treba reci nekoliko rijeci o
povijesti nastanka skupa pod tim nazivom. Skupu je dano ime u pocast i slavu
Leopoldu (Lavoslavu) Ruzicki koji se rodio 13. rujna 1887. u Vukovaru, a kao
prvi Hrvat dobio je Nobelovu nagradu za kemiju 1939. Vukovarci su s
odusevljenjem primili tu vijest i ve¢ u veljaci 1940. proglasili ga pocasnim
gradaninom Vukovara, premda je u njemu zivio samo od 1887. do 1891. Dr.
Ante Topalovi¢, gradonacelnik Vukovara, predao je Ruzicki povelju o tome
prigodom njegove velicanstvene proslave dobitka Nobelove nagrade odrzane
u Zagrebu od 15. do 20. ozujka 1940. Delegacija na toj proslavi, koja je bila
brojna i sastavljena od najuglednijih Vukovaraca toga vremena, darovala je
Ruzi€ku jo§ brojnim priznanjima, poveljama 1 zahvalnicama. Pored
gradonacelnika Topalovi¢a delegaciju su sacinjavali: dr. Nikola Andri¢, prvi
po€asni gradanin Vukovara; dr. Nikola PSenica, tadasnji predsjednik
Hrvatskog kemijskog drustva u Zagrebu, koji je bio predsjednik
organizacijskog odbora Ruzickine proslave u Zagrebu; Fran Tiirk, gradski

tajnik; dr. ph. Nikola Zebec, predsjednik ,,Zajednice hrvatskih kulturnih i



narodnih drusStava® iz Vukovara s gospodom, Marija ud. Najpar, poCasna
predsjednica ,Hrvatske Zene* i poznata vukovarska dobrotvorka; Mijo
Kuhner, odvjetnik i predsjednik ,,Hrvatske Citaonice” u Vukovaru; Josip
Mestrovié, prof.; Puro Suboti¢, prof.; Luka Halat, prof. i Lujo Fadljevi¢, prof.
I poznati vukovarski umjetnik.

Vukovarci su tada spoznali da Ruzicka ne¢e moc¢i odgovoriti njihovom
pozivu i posjetiti svoj rodni grad. Bez obzira na to, ve¢ 19. svibnja 1940. u
velikoj dvorani ,,Hrvatskog doma‘ u Vukovaru organizirali su dobro posje¢enu
svec¢anu akademiju posveéenu Ruzicki. Na njoj su 0 Ruzic¢kinu Zivotu i radu
govorili Mijo Kuhner, predsjednik ,,Hrvatske ¢itaonice” u Vukovaru, Puro
Suboti¢, prof. i dr. Emil Svagel. Ta se akademija moZe smatrati svojevrsnom
prethodnicom Ruzickinih dana u VVukovaru.

Idejni zacetnici skupa pod nazivom Ruzickini dani bili su u proljece
1977.: prof dr. sc. Vera Johanides, akademik Nenad Trinajsti¢, akademik Leo
Klasnic i dr. sc. Vlado Horvat. Kada je, nakon Ruzic¢kine smrti 1976., otvoren
Spomen-muzej ,,Lavoslav Ruzicka“ u njegovoj rodnoj kuéi u Vukovaru, 9.
prosinca 1977., evoluirala je i ideja 0 znanstveno-stru¢nom skupu pod nazivom
Ruzickini dani. Taj je skup zamiSljen kao posveta uspomeni na tog velikog
hrvatskog znanstvenika, s dogovorom da se odrzavaju svake druge godine.
Treba istaknuti i veliki doprinos Ruzi¢kina nasljednika na ETH-u u Ziirichu,
naseg drugog nobelovca Vladimira Preloga, U odabiru materijala iz Ruzickine
ostavstine za njegov muzej u Vukovaru, a time i bitan poticaj za odrzavanje
Ruzickinih dana. Dodatni poticaj za odrZzavanje tog skupa dala je RuZickina
supruga Gertruda, koja je posjetila Ruzi¢kin muzej u Vukovaru 17. lipnja
1978. Tom prigodom istaknula je zelju da uz podrsku HAZU-a bude njegovana
tradicija odrzavanja Ruzickinih dana u Vukovaru.

Tako su 1. Ruzickini dani odrzani u Vukovaru 7. i 8. prosinca 1978.,

kao i svih prvih pet znanstveno-stru¢nih skupova pod tim nazivom, od 1978.



do 1986. VI. Ruzickini dani odrzani su izvan Vukovara, u Osijeku. Za to je bilo
opravdanih razloga, jer je Ruzicka u Osijeku zivio od 1891., gdje je zavrsio
osnovnu $kolu i gimnaziju. U vrijeme odrzavanja VI. Ruzickinih dana, 1989.
godine, DKT Osijek, stalni suorganizator skupa, slavio je 25. obljetnicu svoga
postojanja pa je preuzeo organizaciju odrzavanja. Nasilan prekid odrzavanja
Ruzickinih dana u Vukovaru nastupio je s agresivnim ratom na Hrvatsku 1991.
1 okupiranjem Vukovara te cijelog Hrvatskog podunavlja. Zato su VII. i VIIL
Ruzickini dani odrZani u progonstvu, i to u Bizovackim toplicama 1993.11996.
Nakon mirne reintegracije Hrvatskog podunavlja 1998. 1 Ruzickini dani su se
te godine vratili u Vukovar. Prema tome, ove 2018. slavimo i 20 godina od
povratka Ruzickinih dana u Vukovar.

Svi ostali, do ovogodiSnjih XVII. Ruzickinih dana odrzani su u
Vukovaru. Od XII. Ruzickinih dana, tj. od 2008. odrzavaju se i Susreti mladih
kemicara, ¢ime je ukupni program Ruzickinih dana obogaéen radovima i
izlaganjima mladih kemicara iz srednjih skola. Ove godine su Sesti takvi susreti
1 obiljezava se i njihova lijepa deseta obljetnica utemeljenja. S obzirom na to
da je 2007. zavr$ena obnova Ruzickine rodne kuce i s obzirom na to da je u
dvoristu te kuce izgradena multimedijalna dvorana, od 2008. skup se odrzava
upravo u tim prostorima.

Od XIII. Ruzickinih dana 2010. skup je postao medunarodni kongres,
jer je uz Hrvatsko drustvo kemijskih inzenjera i tehnologa i Prehrambeno-
tehnoloski fakultet Osijek, suorganizator postala European Federation of Food
Science and Tehnology (EFFoST).! Nakon tog skupa, pored uobicajenog
tiskanja zbornika sazetaka i radova, zapocelo se izdavati odvojeno Zbornik

sazetaka i Zbornik radova, s recenziranim radovima. Isto je nastavljeno i na

1 Sre¢ko TOMAS i suradnici — Nobelovac Ruzi€ka kao izvor nadahnuéa (povodom 125.
godisnjice njegova rodenja, 13. rujna 1887.), Vukovarski zbornik, br. 7., Vukovar 2012., str.
76.-109., Rad nastao temeljem predavanja koje je odrzao Sre¢ko Tomas u prigodi otvorenja
znanstveno—struénog skupa X7V. RUZICKINI DANI, Vukovar, 13. rujna 2012.



svim sljede¢im Ruzickinim danima, §to je dalo novu kvalitativno viSu razinu
tim skupovima. Ukljucivsi ovogodisnje XVII. Ruzickine dane, ukupno je na
svim skupovima odrzano 120 plenarnih i 150 ostalih predavanja, preko 900
priopéenja na posterima i 6 okruglih stolova, od strane nobelovaca, akademika,
sveuciliSnih profesora, znanstvenika i inzenjera iz zemlje i1 inozemstva.
Skupove su organizirali znanstveni i struéni odbori, s ukupno 400 ¢lanova, a
sveukupno je bilo oko 3000 sudionika. Sve je to bilo i ostalo poticaj za razvoj
gospodarstva 1 drustva opcéenito, posebice na podrucju kemije, kemijskog 1
biokemijskog inzZenjerstva, prehrambene tehnologije, medicinske biokemije,
farmacije, zastite okolisa i sli¢no.?

Biblioteku ,,Hrvatski velikani* pokrenula je jo$ 2013. izdavacka kuca
,,Privlacica“ iz Vinkovaca. Prvo kolo od 10 knjiga izdano je 2017./18. godine,
amedu njima je i knjiga: Srecko Tomas — Hrvatski velikan Leopold (Lavoslav)
Ruzicka. Prvo predstavljanje bilo je u velikoj dvorani Matice hrvatske u
Zagrebu 9. svibnja 2018., a drugo je odrzano u Ruzi¢kinoj rodnoj kuéi 18.
svibnja 2018., u organizaciji Gradskog muzeja Vukovar; Hrvatskog doma
Vukovar i nakladnika ,Privladice iz Vinkovaca. (slike 1 i 2). To
predstavljanje posveceno je 1 Cetrdesetoj godiSnjici odrzavanja RuZickinih

dana.

2 Sre¢ko TOMAS - Sudbina Ruzic¢kinih dana tijekom Domovinskog rata, Tre¢i medunarodni
interdisciplinarni znanstveno struéni skup “Domovinski rat, njegove gospodarske,
demografske i socijalne posljedice i perspektive na podrucju hrvatskog istoka”, Osijek, 2. 1 3.
prosinca 2016.



romaocija biblioteke /Trvatsi velikani, 1-10 (i7davaé Priviacica)
Matica hrvatska, Zagreb, 20180509 (snimio I. TTubalek)

Slika 1. Predstavljanje I. kola bilioteke ,,Hrvatski velikani* u Zagrebu, 9. V. 2018. u dvorani
Matice hrvatske i 18. V. 2018. u Ruzi¢kinoj kué¢i u Vukovaru

:

Slika 2. Glas Slavonije o predstavljanju I. kola biblioteke ,,Hrvatski velikani“ u Vukovaru
18. V. 2018., u Ruzickinoj rodnoj ku¢i, te R. Mari¢, ravnateljica GMV-3,
S. Tomas, autor knjige o L. Ruzicki, A. Juki¢, predsjednik HDKI-a i
b. Ackar, PTF, moderatorica na predstavljanju

Kombinat ,,Borovo* bio je generalni pokrovitelj i sponzor prvih pet
Ruzickinih dana. Prvi su otvoreni i pocCeli s radom 7. prosinca 1978. u
prostorima Drustvenog doma (Radni¢kog doma) u Borovu naselju (slika 3).
Stoga je ZOO XVII. Ruzickinih dana organizirao 18. svibnja 2018. svoj
sastanak u prostorima tvrtke ,,Borovo* d. d., u znak zahvalnosti Kombinatu

,,Borovo“, DIT-u Borovo i svim njihovim djelatnicima i ¢lanovima, kao i



danasnjoj tvrtki i svim njenim zaposlenicima na kontinuiranoj potpori U
odrzavanju Ruzickinih dana. Ljubazno§¢u predsjednice uprave tvrtke Borovo
d.d., Gordane Odor, sastanak je odrzan u poslovnim prostorima te tvrtke (slika
4). ZOO XVII. Ruzickinih dana obisao je sadasnje pogone tvrtke Borovo d.d.
(slika 5).

Slika 4. Sastanak ZOO-a XVII. RuZickinih dana 18. svibnja 2018.
u poslovnim prostorima ,,Borova“ d.d.



Slika 5. Clanovi OO-a XVIL Ruzickinih dana 18. svibnja 2018. u pogonima ,,Borova‘“

U realizaciji svih dosadasnjih Ruzickinih dana brojne su institucije,
ustanove, tvrtke i pojedinci dali svoj veliki doprinos. Svima njima treba odati
priznanje i izraziti zahvalnost. Znanstveno-organizacijski odbor (ZOO) XVII.
Ruzickinih dana, pored uobicajene pripreme samog skupa, poduzeo je i vise
aktivnosti za primjereno obiljeZavanje Cetrdesete obljetnice Ruzickinih dana.

U tu svrhu izradene su plakete priznanja za doprinos u radu Ruzickinih
dana od utemeljenja do danas, koje je dodijelio HDKI, ali i plakete zahvalnica
za doprinos u organizaciji XVII. Ruzickinih dana, koje je dodijelio ZOO (slika
6).

Priznanja su dodijeljena:

Hrvatskoj akademiji znanosti i umjetnosti,
Prehrambeno-tehnoloskom fakultetu Osijek,
Fakultetu kemijskog inzenjerstva i tehnologije, Zagreb,
Borovu d. d.,

Gradu Vukovaru,

Gradu Osijeku,

INA-i,

Saponiji d.d., Osijek,

Gradskom muzeju Vukovar,

10 Hrvatskom domu Vukovar,

11. akademiku Nenadu Trinajsticu,
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12. akademiku Leu Klasincu,

13. dr. sc. Vladi Horvatu,

14. prof. emeritus Veri Johanides (posthumno)
15. mr. sc. Ivanu Hubaleku.
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Slika 6. Primjerci priznanja i zahvalnica dodijeljenih na XVII. Ruzickinim danima

Zahvalnice su dodijeljene:

Hrvatskoj akademiji znanosti i umjetnosti,
Akademiji tehnickih znanosti Hrvatske,
Dechra Generi,
Gradu Osijeku,
Gradu Vukovaru,
Hrvatskoj gospodarskoj komori,
Hrvatskoj udruzi poslodavaca,
INA-i, Zagreb,
Inspecto-u d.o.0., Osijek,
. Karolini d.o.0., Osijek,
. Labena d.o.0., Ljubljana,
. Ministarstvu gospodarstva, poduzetnistva i obrta RH,
. Ministarstvu poljoprivrede RH,
. Ministarstvu regionalnog razvoja i fondova EU RH,
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15. Ministarstvu zastite okoliSa RH,

16. Ministarstvu znanosti i obrazovanja RH,

17. Osjecko-baranjskoj zupaniji,

18. Ru-Ve-u d.o.0., Sveta Nedjelja,

19. Sveucilistu Josipa Jurja Strossmayera u Osijeku,
20. Vukovarsko-srijemskoj zupaniji.

Takoder, kreiran je logo skupa (autorica: Silvija Safranko) koji je prikazan
naslici 7. Osim toga, kreirane su i prigodne majice, torbe, plocice s magnetom,

$to se vidi na slici 8.

XVII. Ruzickini dani

VAL 1d 2018.

godina
Slika 7. Logo XVII. Ruzickinih dana

years godina

17‘hRu:":iéka Days
» Ruzickini dani
4 [ Vukovar PIRES

Slika 8. Pokloni za sudionike skupa XVII. Ruzickini dani

Srecko Tomas preuzeo je na sebe obvezu da, uz suradnju vecine ¢lanova
Z00-a, napiSe monografiju pod naslovom 40 godina Ruzickinih dana. Vukovar
1978. — 2018., kojoj su nakladnici Hrvatsko drustvo kemijskih inZenjera i
tehnologa (HDKI), Prehrambeno-tehnoloski fakultet Osijek (PTF) i Gradski



muzej Vukovar (GMV). Zasluznima za doprinos izlazenja ove monografije
nakladnici su takoder odlu¢ili dodijeliti zahvalnice (slika 9.), a dobili su je:

1. Graviad.o.0., Osijek,

Ljekarne Srce, Osijek,
Osjecko-baranjska zupanija,

Grad Osijek,

Grad Vukovar,

JU Agencija za upravljanje zaSti¢enim prirodnim vrijednostima na
podrucju Osjecko-baranjska zZupanija,
7. Saponia d.d., Osijek,

8. Sveuciliste Sjever,

9. Sveuciliste u Zagrebu,

10. Amarilis d.o.0., Vinkovci.

ok wn

. PTE MUZE] I
Srecko Tomas Vukovar
HRVAT SKO_DRUSTVO KEMIJSKIH INZENJERA | TEHNOLOGA,
SVEUCILISTE JOSIPA JURJA STROSSMAYERA U OSLIEKU,
PREHRAMBENO-TEHNOLO SKI FAKULTET OSIJEK 1
GRADSKI MUZEJ VUKOVAR
DODJELJUIU
za Ljcu fzg) . fi
' KTTCIZY 1978.- 2018.
godina
u il Graslskog. nuzsia,
bamiiskih ibdenirta L fakulteta Osiiek Vahoyac.
Ante Jykii rislay, Babié R, Maié,

Slika 9. Naslovnica monografije i primjerak zahvalnice donatorima i sponzorima

Takoder, dogovoreno je da se odrzi izloZba u sklopu skupa pod istim
naslovom, za koju je kreiran deplijan (letak) prikazan na slici 10.
Izlozba se sastoji od 22 postera (plakata). Na prvom su sumarno

prikazani utemeljitelji 1 najzasluzniji ljudi za odrzavanje skupa tijekom



proteklih 40 godina, sa specificiranim terminima odrzavanja. Drugi poster
posvecen je utemeljenju Ruzickinih dana 1977./78. Sljede¢ih 17 postera
posveceno je 17 do sada odrzanih Ruzickinih dana, po jedan za svaki odrzavani
skup. Jedan poster posvecen je Susretima mladih kemicara. Na sljedeCem
posteru je popis organizatora, pokrovitelja 1 podupiratelja. Za odrzavanje
Ruzickinih dana bitni su bili i sponzori, kojima je takoder posveéen jedan
poster. Na posterima je prikazan dio dostupnih materijala, iz novina, arhiva i
privatnih zbirki, a izlozene su i sve knjige radova, knjige sazetaka i radova te
kasnije odvojeno izdane knjige sazetaka i zbornici recenziranih radova.

Izlozbu su organizirali: Hrvatsko drustvo kemijskih inZenjera i
tehnologa, Prehrambeno-tehnoloski fakultet Osijek, Gradski muzej Vukovar i
Hrvatski dom Vukovar. Otvaranje izlozbe bilo je u srijedu 19. rujna 2018. u
18:30 sati u mramornoj dvorani Gradskog muzeja Vukovar, a otvorena je bila
kroz Citavo vrijeme odrzavanja XVII. Ruzickinih dana, od 19. do 21. rujna
2018. Organizatori su se dogovorili da eksponati s ove izlozbe budu trajno
pohranjeni u RuZic¢kinoj spomen-sobi u njegovoj rodnoj kuéi u Vukovaru.

Ideju za izlozbu dao je Srecko Tomas, a materijale za izlozbu priredili
su: Ivan Hubalek, Sre¢ko Tomas, Ante Juki¢, Purdica Ackar, Antun Jozinovic,
Gordana Selo, Ruza Mari¢, Ivanka Mili¢ié i Zdenko Blazekovi¢. Postere je
graficki pripremio Zdenko Blazekovi¢. Koristeni su materijali iz: arhive
HDKI-a, arhive Gradskog muzeja Vukovar, arhive Ruzic¢kinih dana na PTF-u
Osijek, arhive DKT-a Osijek, privatne arhive lvana Hubaleka i privatne arhive
Filipa Kljajica. Tisak deplijana (letka) realizirala je Javna ustanova u kulturi
Hrvatski dom Vukovar.

Izlozba je posveéena svim organizatorima, suorganizatorima,
pokroviteljima, podupirateljima, ¢lanovima poc¢asnih, znanstvenih 1 stru¢nih
organizacijskih odbora, sudionicima (autorima tematskih, plenarnih, pozvanih,

usmenih i sponzoriranih predavanja, predavac¢ima na okruglim stolovima,



autorima priopéenja na posterima 1 svim autorima cjelovitih znanstvenih
Clanaka objavljenih u zbornicima radova od XIII. Ruzickinih dana 2010., pa
nadalje), sponzorima i donatorima, za njihov rad i doprinos u tijeku proteklih

Cetrdeset godina zivota Ruzickinih dana.
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Slika 10. Dio letka za izlozbu 40 godina Ruzickinih dana, Vukovar 1978. — 2018.

U ovim svefanim trenucima treba spomenuti i sve organizatore i
suorganizatore, kao i pokrovitelje i podupiratelje, od pocetka do danas, Sto je

dano na slici 11.
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Dr. Vladimir Bakari¢, predsjednik Vlade NRH
Sllka 11. Organlzatorl suorganizatori, pokrovitelji i poduplrateljl Ruzzcklnlh dana

Na slici 12 prikazani su svi utemeljitelji, drugi zasluznici i predsjednici
znanstveno-organizacijskih 1 stru¢nih odbora RuZickinih dana od 1978. do

2018.
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Slika 12. Utemeljitelji, drugi zasluznici i predsjednici znanstveno-organizacijskih
i stru¢nih odbora RuZickinih dana od 1978. do 2018.



Osim toga, kao Sto je ve¢ spomenuto, od 2008. u sklopu RuZic¢kinih

dana odrzavaju se Susreti mladih kemicara 1 njima je posveéen jedan poster na

izlozbi (slika 13.).

’

10 GODINA SUSRETA MLADIH KEMICARA, 2008. - 2018.

XII. Ruzickini dani -
L susret mladih kemicara

sdle Vikovar ima dugy povijess

anke Militic ravnateljice Hrvatskog doma, da doprinescr
%inih dana. rado smo se odazvali kako bismo pokazali i drugim

Zupanijskog aktiva kemije Sonja Gali sazvala je skup u Vik
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Tehnicke ikole Nikole Tesle
«Alternativni izvori energijes uradifi su Milan Pajitic. lge
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XIV. Ruzickini dani - II1. susret mladih kemicara

Ivanka Milici¢, prof. otvara skup
111 susret mladih kemicara

Ivana Laus, prof. dr. sc. Jurislav
Babic, dr. sc. Vesna Oceli¢-
-Bulatovi¢, predsjedavajuci

Sudionici skupa
I11. susret mladih kemicara
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XVI. Ruzickini dani - V. susret mladih kemicara

Dr. sc. Vesna Oceli¢-Bulatovié, doc. dr.
sc. Antun Jozinovi¢, Ivanka Milicic,
prof., predsjedavajuci

Sudionici skupa V. susret mladih kemiéara

Ruiig’kini}dani, Susre} mlgdih kemicara, Voditelj Susreta

redni broj redni broj |

XIL RD 1. SMK | Ivanka Mili¢i¢

XIIL RD 2. SMK Jurislav Babi¢

XIV. RD 3.SMK Jurislav Babi¢

XV. RD 4, SMK | Jurislav Babi¢

XVL RD 5. SMK | Vesna Ocelié-Bulatovié
XVIL RD 6. SMK | Antun Jozinovi¢

XIII. Ruzickini dani - I1. susret mladih kemicara

Prof. dr. sc. Jur

prof. dr. sc. Ivica Strelec, izv.

prof. dr. sc. Durdica 2
predsjedavaju
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Sudionici skupa Prof. dr. sc. Jurislav Babi¢ uru¢uje
11 susret mladih kemicara nagrade sudionicima Susreta
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XV. Ruzickini dani -
IV. susret mladih kemicara

Voditelji i sudionici skupa Ivana Laug, prof. dr. sc. Jurislav

i_! IV. susret mladih kemicara Babi¢, izv. prof. dr. sc. Stela Joki¢,
E k predsjedavajuci
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XVII. Ruzickini dani -
VL. susret mladih kemicara

Odbor za VI. susret mladih kemicara:

« doc. dr. sc. Antun Jozinovi¢, predsjednik
« Mario Komar, mag. educ. chem., ¢lan

« doc. dr. sc. Ante Lonéari¢, ¢lan

« Ivanka Milici¢, prof., ¢lan

« dr. sc. Vesna Oceli¢-Bulatovi¢, ¢lan

e y

Slika 13. Prikaz povijesti odrzavanja Susreta mladih kemicara, 2008. — 2018.



Sva ova postignuéa 1 uspjehe ne bi bilo moguce realizirati bez

pripomoci sponzora pa se na slici 14 daj

proteklo razdoblje od 40 godina.

= s
A Vukovarsko-
INDUSTRIJA NAFTE d.d ".“ - srijemska
Zupanija
r=Y
&V
NAFTAPLIN N .
ZAGREB , (opcina)
Vukovar

je pregled najznacajnijih sponzora kroz

()\;¢ck()
N i
Ll "al Zupanija

SAPONIA

Grad
(opéina)
Osijek

@PLIVA VUPIK) &
© GENERA &Eﬂ @
olivita @

ZVECEVO : CROATIA

. . ) godina tradicie!  yorguand ot osiguranje d.d.

# Lo
PiHPB

ALLIONIGA HOSPITALIJA «

- 1IPKR @

Hotel Dunav
Danube Hotel
(Vukovar)

PETROKEMIJA
KUTINA
b-uéo
I - .
INDUSTRIJA NAFTE d.d. Y bel[éé e ﬂﬁ.
HOTELMURSA
i o0
E] SHIMADZU H 1
Excellence in Science ALPHA
CHROM

OoOsiuJIEeErS

KONCAR

INSTITUT

za elektrotehniku

AVBIOVIT

Merek @ reve woms>

AnAs

ANALYTICAL ASSISTANCE

\ Nestle

d, Good Life

3
H
] i
H

KARTO NAZA

MBO-BIRO
Zastupanje, inzenjering i usluge
Preradoviceva 11/2
10430 Samobor

rﬂ\

[ 60 pina oo

D Labena

Slika 14. Sponzori Ruzic¢kinih dana od 1978. do 2018.

U okviru ovogodisnjih XVII. Ruzickinih dana realizirano je 1 tematsko,

5 plenarnih, 5 pozvanih 1 16 usmenih predavanja, te 87 posterskih priopc¢enja,

a u okviru 6. susreta mladih kemicara ukupno 12 predavanja. To je ukupno



respektabilnih 126 radova. Svima njima smo zahvalni na sudjelovanju i1
doprinosu za uspjeh i kvalitetu skupa. Ipak, poimeni¢no spominjem i time u
ime svih ¢lanova ZOO-a posebno zahvaljujem: autorici tematskog predavanja
akademkinji Vlasti Pilizota s Prehrambeno-tehnoloskog fakulteta Osijek;
autorima 5 plenarnih predavanja: lgoru Stagljaru, dopisnom &lanu HAZU-a, s
Donnelly Centre, Sveuciliste u Torontu, Kanada; Davidu Matthewu Smithu s
Instituta Ruder Boskovi¢, Zagreb; Nenadu Bolfu s Fakulteta kemijskog
inZenjerstva i tehnologije, Zagreb; Sandri Kraljevi¢ Paveli¢ sa Sveudilista u
Rijeci, Odjel za biotehnologiju; Mojci Skerget i Zeljku Knezu s Fakulteta
kemije i kemijskog inzenjerstva, Maribor; autorima 5 pozvanih predavanja:
Vladimiru V. Srdi¢u, Branimiru Bajacu, Jeleni Vukmirovié¢, Andrei Nesterovié
i Biljani Stojanovi¢ s Tehnoloskog fakulteta, Novi Sad; Aleksandru Secenjiju,
Barbari Horvath i Barni Kovacs s Odjela za kemiju, Osijek i Institute for
Pharmaceutical Technology and Biopharmacy, Pe¢uh, Madarska; Maji Molnar
s Prehrambeno-tehnoloskog fakulteta Osijek; Zori Pili¢ s Fakulteta
prirodoslovno-matematickih i odgojnih znanosti Sveucilista u Mostaru i Matku
Ercegu s Kemijsko-tehnoloskog fakulteta Sveucilista u Splitu.

Veliko hvala svim sponzorima i donatorima, izlaga¢ima opreme,
izradivacima promotivnih materijala i tiskarama svih knjiga, plaketa, plakata,
zahvalnica, letaka, pozivnica i svega nespomenutog. Isto tako hvala svima koji
su na bilo koji nacin doprinijeli uspjehu ovoga skupa.

Svecanosti obiljezavanja 40 godina Ruzickinih dana pocele su u utorak
18. rujna 2018. koncertom Zagrebacke filharmonije, za kojeg se na slici 15 vidi
najava. Na istoj slici se vidi i reklama za Zadrugu Vukovarska vina, gdje se
nakon koncerta u 21:00 sat odrzava koktel dobrodoslice za sudionike XVII.
Ruzickinih dana. Sudionici su se u dobroj i opustenoj atmosferi zadrzali u

baroknim prostorima Vukovara sve do pono¢i.



ZAGREBACKA
FILHARMONIJA

DAVID DANZMAYR, dirigent
LJUBOMIR PUSKARIC, bariton

utorak, 18. rujna 2018.
Gradski muzej Vukovar - Perivoj dvorca Eltz
19.30 sati

podrumski prostori Zadruge Vukovarskih vina

SveCano otvaranje, kao i1 glavnina programa XVII. Ruzickinih dana,
odrzava se u vukovarskoj kultnoj ustanovi Hrvatski dom Vukovar, a dakako
dijelom i u nezaobilaznoj Ruzickinoj rodnoj ku¢i (slika 16). Razlog ovoj maloj
promjeni je u tome Sto se ove godine obiljeZavaju znacajne obljetnice: 40
godina od pocetka odrzavanja (1978. — 2018.) 1 20 godina od povratka
Ruzickinih dana v Vukovar, nakon §to su od 1991. do 1998., zbog agresije na
Hrvatsku, a time 1 Vukovar, bili u progonstvu. Kada se tome doda i deseta
obljetnica odrzavanja Susreta mladih kemicara (2008. — 2018.), onda su to
dovoljni razlozi da se glavnina skupa odrzava u vukovarskom ,,kazalistu®, tj.
Hrvatskom domu Vukovar. Kao $to je ve¢ rec¢eno, izlozba 40 godina Ruzickinih
dana. Vukovar 1978. — 2018., odrzava se u reprezentativnoj mramornoj
dvorani Gradskog muzeja Vukovar, smjestenog u Dvorcu Eltz, a 6. susret
mladih kemicara u dvorani Vlastelinstvo u istom dvorcu. Dio programa
odrzava se u Hotelu Lav, pa vlasnicima tog hotela, kao i Gradu Vukovaru i
njegovim ve¢ spomenutim ustanovama organizatori 1 sudionici XVII.
Ruzickinih dana odaju veliku zahvalnost, jer bez njihove dobre volje i

pripomo¢i ne bi bilo moguce organizirati ovako veliku manifestaciju.



Slika 16. Hrvatski dom Vukovar 1 Ruzi¢kina rodna kuca 2018.

U cetvrtak 20. rujna 2018. u poslijepodnevnim satima predviden je za
sudionike skupa izlet u JUPP , Kopacki rit“, gdje ¢e se odrzava i zajednicka

vecera uz zvuke slavonsko-baranjsko-srijemske tamburice (slika 17).

G~

Slika 17. Neki isjecci iz ljepota JUPP ,, Kopacki rit*




I na kraju, kao predsjednik ZOO-a XVII. Ruzickinih dana, imao sam
zadovoljstvo suradivati sa svakim ¢lanom tog odbora i svima izrazavam veliku
zahvalnost na doprinosu u organizaciji ovog skupa i obavljenom opseznom
poslu. Ipak, moram posebno zahvaliti mojim dopredsjednicima prof. dr. sc.
Anti Juki¢u i prof. dr. sc. Jurislavu Babicu, izv. prof. dr. sc. Purdici Ackar,
glavnoj tajnici skupa, doc. dr. sc. Antunu Jozinoviéu, predsjedniku
Organizacijskog odbora 6. susreta mladih kemicara, Gordani Selo, tajnici
skupa, Zdenku Blazekovicu, zaposleniku HDKI-a, autoru brojnih grafickih
rjeSenja te od 1978. nezaobilaznom Ivanu Hubaleku.

Zaista, s pravom kli¢emo: ,,Cetrdeset godina nam je tek!*

Srec¢ko Tomas, rujan 2018.



CONTENT /SADRZAJ

Theme lecture / Tematsko predavanje

Vlasta PiliZzota

AKADEMIK DRAGUTIN FLES, ZNANSTVENOISTRAZIVACKI RAD I NJEGOVA POVEZANOST
S LEOPOLDOM (LAVOSLAVOM) RUZICKOM

ACADEMICIAN DRAGUTIN FLES, HIS SCIENTIFIC-RESEARCH WORK AND HIS
CONNECTION WITH LEOPOLD (LAVOSLAV) RUZICKA. .........ouviiiiiiiiiiiieieee e

Plenary lectures / Plenarna predavanja

Igor Stagljar

NEW PRECISION MEDICINES IN EGFR-MUTATED NON-SMALL CELL LUNG CANCER...........
David M. Smith

COMPUTATIONAL SIMULATIONS OF COMPLEX CATALYSIS: FROM ENZYMES TO
CHEMICAL REACTORS . ...ttt et e e e et et e e e e

Nenad Bolf
DIGITALNA TRANSFORMACIJA KEMIJSKE INDUSTRIJE
DIGITAL TRANSFORMATION OF THE CHEMICAL INDUSTRY ......oiviiiiiiiii e e

Sandra Kraljevi¢ Paveli¢ . y 3
ANORGANSKI IONSKI IZMJENJIVACI I NJIJHOVI BIOLOSKI UCINCI IN VIVO
INORGANIC ZEOLITE CATION EXCHANGERS AND THEIR BIOLOGICAL EFFECTS IN VIVO...

Mojca Skerget, Zeljko Knez

SUPERKRTICNI FLUIDI KAO ZELENI MEDIJ ZA SEPARACIJISKE PROCESE

| FORMULACNU PROIZVODA

SUPERCRITICAL FLUIDS AS GREEN MEDIA FOR SEPARATION PROCESSES

AND PRODUCT FORMULATION ...ttt ettt e

Invited lectures / Pozvana predavanja

Vladimir V. Srdic, Branimir Bajac, Jelena Vukmirovic, Andrea Nesterovic, Biljana Stojanovic
FEROICNI I MULTIFEROICNI TANKI FILMOVI

FERROIC AND MULTIFERRIOC THIN FILMS.... oot

Aleksandar Secenji, Barbara Horvath, Barna Kovacs

RAZVOJ OPTICKOG NANOSENZORA ZA INTRACELULARNO MJERENIJE pH | NJEGOVO
SLIKOVNO PRIKAZIVANJE

DEVELOPMENT OF OPTICAL NANOSENSOR FOR INTRACELLULAR pH MEASUREMENT
AND IMAGING. ..ot

Zora Pili¢
PRIRODNI PRODUKTI KAO POTENCIJALNI INHIBITORI KOROZIJE
NATURAL PRODUCTS AS POTENTIAL CORROSION INHIBITORS..........ccoiviiiiiie e

Matko Erceg
KINETICKA ANALIZA TOPLINSKE RAZGRADNIJE POLIMERA
KINETIC ANALYSIS OF THE THERMAL DEGRADATION OF POLYMERS..................ooonl.

Maja Molnar

PRIMJENA EUTEKTICKIH OTAPALA NA BAZI KOLIN-KLORIDA U SINTEZI
HETEROCIKLICKIH SPOJEVA

APPLICATION OF CHOLINE CHLORIDE BASED DEEP EUTECTIC SOLVENTS IN SYNTHESIS
OF HETEROCYCLIC COMPOUNDS. ...ttt ettt ettt e

Chemical analysis and synthesis / Kemijska analiza i sinteza

Olivera Galovi¢, Manuela Gréevic¢

USPOREDBA METODA ZA PRIPREMU UZORAKA RAZLICITIH VRSTA ULJA ZA ANALIZU
PROFILA MASNIH KISELINA POMOCU GC

COMPARISON OF METHODS FOR SAMPLE PREPARATION OF DIFFERENT TYPES OF OILS
FOR FATTY ACID PROFILE ANALYSIS BY GC..ootiiiiiiiiii e

Marija Jozanovié, Nikola Saka¢, Milan Sak-Bosnar+t, Emanuel Carrilho

ODREDIVANJE TERAPEUTSKIH IMIDAZOLNIH DIPEPTIDA U MESU RAZLICITIH
ZIVOTINJSKIH VRSTA ELEKTROFOREZOM NA MIKROCIPU

DETERMINATION OF THERAPEUTIC IMIDAZOLE DIPEPTIDES IN MEAT FROM DIFFERENT
ANIMAL SPECIES BY MICROCHIP ELECTROPHORESIS........ooitiiiiiiiiiiiiiiiieceen

10

11

12

13

15

16



Robert Bedoi¢, Boris Cosi¢, Vesna Oceli¢ Bulatovié, Ana Spehar
TERMOGRAVIMETRIJSKA ANALIZA TRAVNATE BIOMASE
THERMOGRAVIMETRIC ANALYSIS OF GRASS BIOMASS.....ouiuiiiitiiiiiieieeeieeeeeeieeeas

Zvonimir Marijanovi¢, Tea Zanko, Marko Suste, Tomislav Svalina, Mladenka Saroli¢
ANALIZA HLAPLJIVIH SPOJEVA IZ TRAINE KOBASICE KULENOVA SEKA
STUDY OF VOLATILE COMPOUNDS FROM DRY FERMENTED SAUSAGE KULENOVA SEKA..

Ani Radoni¢, Zvonimir Marijanovi¢ .
PROFIL HLAPLJIVIH SPOJEVA AROME VINA SORTE KUJUNDZUSA
VOLATILE AROMA COMPOUNDS PROFILE OF THE KUJUNDZUSA WINE............................

Marinela IZakovi¢, Merima Bukva, Mateja Budeti¢, Mirela SamardZzi¢, Aleksandar Secenji
OPTIMIZACIJA METODE ZA ODREDIVANJE SELENIJA U REALNIM UZORCIMA
OPTIMIZATION OF THE METHOD FOR SELENIUM DETERMINATION IN REAL SAMPLES......

Silvija Safranko, Pavo Zivkovié¢, Anamarija Stankovié, Aleksandar Secenji

DIGITALNA TEHNOLOGIA U KVANTITATIVNOJ KOLORIMETRIJSKOJ ANALIZI

DIGITAL TECHNOLOGY IN QUANTITATIVE COLORIMETRIC ANALYSIS........ccooiiiiinin.
Jelena Brdarié, Nikolina Filipovié¢, Berislav Markovié¢, Natalija Santi¢, Dalibor Tatar
ADSORPCIJA HIDROFILNO MODIFICIRANIH SILIKONA NA OKSIDNIM NANOCESTICAMA
ADSORPTION OF HYDROPHILICALLY MODIFIED SILICONES ON OXIDE NANOPARTICLES...
Zrinka Buhin Sturli¢, Sanja Lu¢i¢ Blagojevié, Mirela Leskovac, Mateja Grbac, Josip Mikle&i¢
UTJECAJ DODATKA TiO, PUNILA 1 UV ZRACENJA NA SVOJSTVA POLIAKRILATA
INFLUENCE OF THE TiO, FILLER ADDITION AND UV RADIATION
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AKADEMIK DRAGUTIN FLES,
ZNANSTVENOISTRAZIVACKI RAD I NJEGOVA
POVEZANOST S LEOPOLDOM (LAVOSLAVOM)

RUZICKOM

ACADEMICIAN DRAGUTIN FLES, HIS SCIENTIFIC-
RESEARCH WORK AND HIS CONNECTION WITH
LEOPOLD (LAVOSLAV) RUZICKA

Vlasta Pilizota

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
F. Kuhac¢a 20, 31000 Osijek-HR, Croatia

‘Life marked by enthusiasm and devoted to scientific work* (note on the occasion of
celebration of 80 years of life; POLIMERI, 22 (2), 2001) could be the motto of the
life of academician Dragutin Fles. His scientific-research in the field of organic
chemistry, and experience, has been applied by the academic Fles working in industry
such as Pliva, INA, OKI. What connects the most academician Fle$ and professor
Ruzic¢ka is their opinion that the results of scientific research must be applicable in the
industry.

"Today science — tomorrow industry!'

These two extraordinary scientists have devoted their whole professional life to
scientific research.

The effort to write this summary, and to give presentation, at 'Ruzi¢ka Days 2018',
has been an enjoyable and nostalgic look at the several years of my professional
engagement in joint scientific research with professor Dragutin Fles.
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NEW PRECISION MEDICINES IN EGFR-MUTATED NON-
SMALL CELL LUNG CANCER

Igor Stagljar

Donnelly Centre, Department of Molecular Genetics, Department of Biochemistry,
University of Toronto, Canada, igor.stagljar@utoronto.ca
URL.: http://biochemistry.utoronto.ca/stagljar/index.html

During my talk, I will describe MaMTH-DS?, a novel live-cell, small molecule screening
platform, based on our previously developed Mammalian Membrane Two-Hybrid (MaMTH)
assay?#, for identification of compounds targeting the functional protein interactions of
Receptor Tyrosine Kinases (RTKSs). As proof-of principle, we used MaMTH-DS to screen a
pilot collection of approximately 10,000 small molecules against an oncogenic RTK, an
Epidermal Growth Factor Receptor (EGFR) mutant resistant to osimertinib, the latest
generation of tyrosine kinase inhibitor used to treat non-small cell lung carcinomas with a
specific mutation in the EGFR gene. Our screen and subsequent follow-up analyses in live
cells identified several promising EGFR mutant-specific compounds, one of which would
not have been identified by traditional in vitro kinase assays, and all of which are the focus
of continuing therapeutic study.

The highly sensitive and flexible nature of MaMTH-DS also makes it amenable for use with
other integral membrane protein targets, such as ion channels, ABC transporters, SLCs and
GPCRs, thus expanding its use beyond RTKs. In summary, we believe that MaMTH-DS
represents a notable technical advance in the area of drug screening research, and should
greatly facilitate the identification of valuable new therapeutic molecules.

[1] Snider J. and Saraon P., et al. (2018) A new live-cell drug discovery platform for
detection of compounds targeting receptor tyrosine kinases identifies inhibitors of drug-
resistant EGFR triple mutant, in revision.

[2] Petschnigg J, Groisman B, Kotlyar M., et al. (2014) The mammalian-membrane two-
hybrid assay (MaMTH) for probing membrane-protein interactions in human cells. Nature
Methods 11, 585-592. doi:10.1038/nmeth.2895.

[3] Petschnigg J, Kotlyar, M., et al. (2017) Systematic Identification of Oncogenic EGFR
Interaction Partners. Journal of Molecular Biology 429, 280-294.
d0i:10.1016/j.jmb.2016.12.006.

[4] Yao Z, Darowski K, St-Denis N., et al. (2017) A Global Analysis of the Receptor
Tyrosine Kinase-Protein Phosphatase Interactome. Molecular Cell 65, 347-360. doi:
10.1016/j.molcel.2016.12.004.
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COMPUTATIONAL SIMULATIONS OF COMPLEX
CATALYSIS: FROM ENZYMES TO CHEMICAL
REACTORS

David M. Smith

Ruder Boskovi¢ Institute, Bijenicka 54, Zagreb, Croatia

Catalysis of chemical reactions is of fundamental importance to modern chemical science,
especially in an industrial context. Insight gained from multiscale computational simulations
can aid in understanding and optimizing catalytic processes. In this contribution, two
demonstrative examples will be discussed in order to illustrate this point.

The first example focusses on the biochemical dehydration of glycerol. The first step in this
process is catalyzed by two different radical enzymes. While these two enzymes exhibit low
levels of sequential and structural homology, their substrate binding sites are remarkably
similar. Despite this similarity, the two enzymes appear to function via two distinct
mechanisms. A comprehensive computational investigation indicates that the choice of
mechanism is strongly related to the radical stability of the initiating species [1]. The
implications of the similarities and differences between the two enzymes will be discussed in
both specific and general contexts.

The second example is related to the Supported lonic Liquid Phase (SILP) approach to
homogenous catalysis, which involves the use of porous particles whose surfaces are coated
with a film of ionic liquid (IL) that contains active catalytic species [2]. Using the example of
the RuCls-catalzyed Water-Gas Shift Reaction (CO + H,O-> CO; + Hy), in a sapphire-
supported imidazolium IL, the utility of computational approaches to SILP catalysis [3] will
be examined.

[1] B. Kovagevi¢, D. Bari¢, D. Babi¢, L. Bili¢, M. Hanzevacki, G. Sandala, L. Radom, D. M.
Smith,* J. Am. Chem. Soc. 140 (2018) 8487.

[2] T. Bauer, R. Stepic, P. Wolf, F. Kollhoff, W. Karawacka, C. R. Wick, M. Haumann, P.
Wasserscheid, D. M. Smith, A.-S. Smith, J. Libuda,* Catal. Sci. Technol. 8 (2018) 344.

[3] Z. Brkljaca, M. Klimczak, Z. Mili¢evi¢, M. Weisser, N. Taccardi, P. Wasserscheid, D. M.
Smith,* A. Magerl, A.-S. Smith, J. Phys. Chem. Lett. 6 (2015), 549.
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DIGITALNA TRANSFORMACIJA KEMIJSKE
INDUSTRIJE

DIGITAL TRANSFORMATION OF THE CHEMICAL
INDUSTRY

Nenad Bolf

University of Zagreb, Faculty of Chemical Engineering & Technology, bolf@fkit.hr,
lam.fkit.hr

Digital transformation is a change that has emerged with digital technology in all aspects of
human society, and the world is facing a new revolution. Nowadays there is no company
immune to changes in the sphere of technology that should not think about digital
transformation.

Artificial intelligence is considered the most important technology in the history. Intelligent
manufacturing implies the digitization of the industrial sector by convergence of machine
learning, artificial intelligence, automated production and communication. By introducing
automation and new technologies in production profits increase significantly.

Machine learning algorithms apply computer methods in a way that "learns” directly from
the data. Algorithms are advancing as the number of learning patterns increases. They are
already being applied, on daily base, to make key decisions in medical diagnosis, forecasting
energy consumption and production.

The Internet of Things is the foundation of the new Industry 4.0 revolution. 10T connects
machines and processes to optimize production. A large number of sensors collects, process
and exchange information from production lines enabling production processes to be
improved. The sale envisions a significant increase in the use of analytical tools and artificial
intelligence to better recognize customer’s needs.

Integrated technology enables the workforce to deal with more complex tasks. Companies
apply advanced analytics to analyze business data from a large amount of unstructured data.
This information can be used to improve the production process for faster decision making in
business processes.

There are four main areas where digitalisation changes the industry: new products, business
model, customer focus, and business processes.

Digital transformation is here and cannot be ignored. The opportunity is huge and it provides
clear competitive advantage to chemical engineers and chemical industry.
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ANORGANSKI IONSKI IZMJENJIVACI I NJIHOVI
BIOLOSKI UCINCI IN VIVO
INORGANIC ZEOLITE CATION EXCHANGERS AND
THEIR BIOLOGICAL EFFECTS IN VIVO

Sandra Kraljevi¢ Paveli¢

University of Rijeka, Department of Biotechnology, Centre for High-throughput
Technologies, Radmile Matejci¢ 2, 51000 Rijeka, Croatia

Zeolites are alumosilicate widely exploited in a number of industrial processes due to their
porous structure and ion-exchange properties. More than 200 zeolites have been documented
by The Structure Commission of the International Zeolite Association comprising more than
40 naturally occurring zeolites. The mineral assemblies of the most common zeolite
occurrences in nature are clinoptilolite- and mordenite-containing tuffs, in which the zeolite
clinoptilolite and mordenite content is high (80% and over). This is relevant as the only
natural zeolite used for medical purposes in animals and humans so far is the non-toxic,
natural zeolite clinoptilolite. Clinoptilolite is usually processed for medical applications in
vivo by use of tribomechanical procedures that increase the material surface area. As
different procedures used for the material processing are known to change physical-chemical
properties of the material, i.e. Si to Al ratio on the surface, the effects in vivo are expected to
be affected by these changes especially if taking into account the hypothesis that some of
important biological effects of clinoptilolite observed in vivo are due to release of soluble
silica from the surface. In this presentation therefore, a brief overview will be given on
physical-chemical characteristics of three clinoptilolite materials obtained by different
production methods in comparison with synthetic zeolite A. Aluminum-detoxification
properties of these materials in vivo on a model of AICI; intoxicated rats will be presented as
well. Further on, an overview on clinoptilolite applications in veterinary and human
medicine will be provided along with presentation of own data from two clinical trials on
humans by use of micronized clinoptilolite PMA. Results obtained within the first clinical
trial aimed to monitor the mineral metabolism on healthy volunteers, proved the safety of
PMA as no substantial or clinically relevant alterations in biochemical and haematological
parameters or physiological metal concentrations upon PMA intake or that may be
attributable to PMA were observed. The second double-blinded clinical trial performed on
osteoporosis patients, proved PMA effectiveness as an intervention for bone regeneration in
humans as all measured clinical parameters proved statistically better in the PMA-treated
group which encourages the usage of PMA as a new valuable contribution to the treatment of
osteoporosis alone or in a combined therapy regimen due to positive effects on
bones/osteoporosis.
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SUPERKRTICNI FLUIDI KAO ZELEN| MEDIJ ZA
SEPARACIJSKE PROCESE | FORMULACIJU
PROIZVODA

SUPERCRITICAL FLUIDS AS GREEN MEDIA FOR
SEPARATION PROCESSES AND PRODUCT
FORMULATION

Mojca Skerget, Zeljko Knez

Faculty for Chemistry and Chemical Engineering, University of Maribor,
Smetanova 17, 2000 Maribor, Slovenia; mojca.skerget@um.si

Supercritical fluids (SCF) are an environmentally benign alternative to conventional organic
solvents most often used in the industry. The application of SCF as alternative, “green
solvents” in industrial processes can not only greatly improve the environmental performance
through elimination of toxic solvents but also benefit the process economics through ease of
product separation and waste minimization. Some of important advantages of using SCF are
products that are free of organic solvents, possibility of simple regeneration of solvent and
simple recovery of product, oxidation during processing is prevented, possibility to reduce
the size of process volumes and to accelerate the chemical process. Due to these advantages,
SCF are applied for treatment of a great number of different food products in terms of
extraction (fractionation, enrichment, purification), analytics (SCF chromatography),
chemical and biochemical reactions, material processing and product formulation
(production of powders and composites, homogenization, emulsification, dispersing, cell-
cracking,...), sterilization and decontamination.

Most often used SCF is CO; because of its many beneficial properties (it is not toxic, non-
flammable, not expensive, is inert, considered safe, has low critical temperature and
pressure). In addition water in sub- and supercritical state gained much interest in last decade
as a “green”, efficient and low-cost media that can be used as solvent for isolation of
macronutrients and phytochemicals from natural sources or as a reaction media for
conversion of waste biomass into materials, chemicals and fuels.

Present contribution aims to demonstrate the applicability of SCF for extraction,
fractionation and product formulation. Several practical examples of the isolation of active
ingredients and of the formulation of products with tailor made properties (e.g. particle size,
morphology, stability, degree of crystallinity, polymorphism, etc.) will be presented.
Furthermore, basic characteristics of different hydrothermal processes using sub- and
supercritical water and the usefulness of the technology for processing of food waste will be
presented.

Keywords: Supercritical fluids, Extraction, Micronization, Product formulation, Conversion
of food waste
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FEROICNI I MULTIFEROICNI TANKOSLOJNI FILMOVI

FERROIC AND MULTIFERRIOC THIN FILMS

Vladimir V. Srdict, Branimir Bajac?, Jelena Vukmirovic?,
Andrea Nesterovic!, Biljana Stojanovic®

'Faculty of Technology, University of Novi Sad,
Bulevar cara Lazara 1, 21000 Novi Sad, Serbia
2Biosense Institute, University of Novi Sad,

Dr Zorana Pindic¢a 1, 21000 Novi Sad, Serbia
3Institute for Multidisciplinary Research, University of Belgrade,
Kneza Viseslava 1, 11030 Beograd, Serbia

New discoveries in science have promoted interest in the development of new and advanced
materials and their investigations on the nanoscale. Metal oxides are one of the most ubiquitous
compound groups with unique functionalities and a large variety of chemical compositions,
atomic structures and crystalline forms. Ferroic (ferroelectric and ferromagnetic) oxides, with
perovskite and spinel structures, have attracted considerable attentions due to their broad
applications in microelectronic systems. However, in this field a novel group of oxide ceramics
called multiferroics, characterized with the coexistence of at least two ferroic orders, has
recently became a priority research direction due to their new applications in different
multifunctional devices. Performances of multiferroics are caused by the presence of both
ferroelectricity and ferromagnetism, as well as a strong coupling interaction between them
(defined as magnetoelectric effect). Magnetoelectric effect might be simply described as
induction of electric polarization in material by application of magnetic field, or change of
magnetization by application of electric field.

Over past decade considerable progress has been made to miniaturize and improve the
performance of advanced electroceramics by their integration in various useful microelectronic
devices. In this respect, special attention has been focused on thin film technology. Our
experiences in this field are related to nanostructure perovskite (BaTiOs) and spine (NiFe20.)
ceramics. Thus, different fabrication techniques for preparation of ferroic and multiferroic
BaTiOs/NiFe,O4 based films will be described and possible new applications will be discussed.
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RAZVOJ OPTICKOG NANOSENZORA ZA
INTRACELULARNO MJERENJE pH I NJEGOVO
SLIKOVNO PRIKAZIVANJE

DEVELOPMENT OF OPTICAL NANOSENSOR FOR
INTRACELLULAR pH MEASUREMENT AND IMAGING

Aleksandar Secenjil?, Barbara Horvath?, Barna Kovécs®
10djel za kemiju Sveucilista Josipa Jurja Strossmayera u Osijeku,
Cara Hadrijana 8/A, 31000 Osijek
2Institute for Pharmaceutical technology and Biopharmacy,
Rokus u. 2., 7600 Pécs, Madarska
SDepartment of General and Physical Chemistry,

Ifjusag 6., 7600 Pécs, Madarska

Fluorescentna mikroskopija je vazan istrazivacki alat u zivotnim znanostima. Primjenom
odgovarajuc¢ih fluorescentnih indikatora moguée je mijeriti koncentraciju intracelularnih
komponenti (H*, aniona, kationa, kisika), medutim oni lako stupaju u interakciju sa
strukturnim elementima zivih stanica i tako u velikoj mjeri mijenjaju njihov rad te stoga ne
daje to¢nu sliku distribucije njihovih koncentracija. Ako je fluorescentni indikator ugraden u
strukturu nanoCestica moguée je sprijeCiti nezeljene kontakte s intracelularnim
komponentama. Uz pravilno odabran materijal i veli¢inu nanocestica moguée je dobiti
ravnomjernu rasporedenost unutar stanice, bez ometanja biokemijskih procesa koji se odvijaju
u njima, te penetraciju nanocestica kroz prirodne kanale izmjene tvari u stanicama.

U predavanju se opisuje razvoj fluorescentnog nanosenzora kojem se emisije podudaraju sa
spektralnom osjetljivoscu digitalnih kamera pomocu kojih se ostvaruje jednostavno i precizno
mapiranje raspodjele pH unutar stanice. Osnovna zamisao je stvoriti slozenu strukturu u kojoj
¢e jezgra nanocCestice sadrzavati referentni fluorescentni materijal te ljusku u koju ¢e biti
ugraden fluorescentni pH indikator. Za tu svrhu je sintetiziran novi fluorescentni pH indikator
N-alil-4-izopropil-piperazinil-1,8-naftalimid (AiPPN), kojem je apsorpcijski maksimum pri
400 nm i sa zelenom fluoresencijom s emisijskim maksimumom na 520 nm. Kao referentni
fluorescentni materijal koriSten je oktaetilporfirin s istim apsorpcijskim maksimumom te
crvenom fluoresencijom s emisijskim maksimumom na 620 nm.

Nanocestice su proizvedene iz organo-silana pomocu visestupne modificirane sol-gel sinteze.
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PRIRODNI PRODUKTI KAO POTENCIJALNI
INHIBITORI KOROZIJE

NATURAL PRODUCTS AS POTENTIAL
CORROSION INHIBITORS

Zora Pili¢

Fakultet prirodoslovno-matemati¢kih i odgojnih znanosti,
Matice hrvatske bb, 88000 Mostar, Bosna i Hercegovina

Iznimna tehnoloska vaznost metala i legura povod je velikog interesa istrazivaca za fenomene
stvaranja i rasta pasivnog sloja na ovim materijalima. Ovaj sloj, debljine svega nekoliko nm
Stiti metarijale od korozije. Primjena organskih inhibitora cesto je koriStena metoda za
suzbijanje korozijskih procesa, a kako je veliki broj inhibitora $tetan, u novije vrijeme ulazu
se napori da se isti zamijene prirodnim, ekolo§ki prihvatljivim tvarima. Prirodni antioksidansi,
poput polifenolnih spojeva iz biljnih materijala, pokazuju znacajnu inhibiciju korozije, a lako
su dostupni, netoksi¢ni i biorazgradivi.

Istrazivanja autohtonog aromati¢nog i ljekovitog bilja kao potencijalnih inhibitora korozije
matala i legura postaju sve znacajnija. Proces korozije prati se kroz sastav i strukturu
povrsinskih filmova, a dosadasnja istraZivanja provedena su na nizu materijala (Fe, Al, Sn, Cu,
CuSn14, Al-Li8090, ¢elik) u razli¢itim elektrolitima (kisela kisa, NaCl, NaF, boratni pufer)
bez i uz dodatak ekstrakata prirodnih biljnih produkata kao Sto su: Helichrysum italicum,
Achillea millefolium L., Satureja montana L. i Rosmarinus officinalis L.

Rezultati dobiveni elektrokemijskim tehnikama pokazali su kako biljni ekstrakti doprinose
pasivizaciji smanjenjem anodne gustoce struje uz stvaranje tanjih filmova veceg otpora u
odnosu na filmove formirane u ¢istom elektrolitu. Navedeni efekti posljedica su formiranja
organometalnih kompleksa na povrsini. Efikasnost koristenih ekstrakata iznosi od oko 20 %
do oko 60 % ovisno o koncentraciji. Termodinamicki podatci ukazuju na fizikalnu adsorpciju
organometalnih kompleksa na povrS§ini metala. Dobivene vrijednosti AG® su od -10,900 kJ
mol* do -13,830 kJ mol L.

Koncentracija metalnih iona u elektrolitu odredena atomskom apsorpcijskom spektrometrijom
potvrduje rezultate dobivene elektrokemijskih tehnikama. Tako npr. dodatak Achillea
millefolium L. u otopinu kisele kiSe u koncentraciji od 0,01 gL izaziva smanjenje
koncentracije otopljenog Zeljeza od 0,718 mgL-icm do 0,468 mgL*cm, dok frakcioniranje
ekstrakta Satureja montana L. uz pomo¢ Sep Pack C18 kolona pokazuje kako neutralna
fenolna frakcija ima znacajniji inhibicijski uc¢inak na koroziju Zeljeza u kloridnom mediju
(0,197 mgLcm2) u odnosu na ukupni biljni ekstrakt (0,352 mgLcm). Koncentracije
otopljenog Zeljeza u elektrolitu bez dodatka ekstakta iznosila je 0,498 mgL-cm2.

Kljucne rijeci: korozija, inhibicija, polifenoli, elektrokemijske tehnike, AAS
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KINETICKA ANALIZA TOPLINSKE RAZGRADNJE
POLIMERA

KINETIC ANALYSIS OF THE THERMAL DEGRADATION
OF POLYMERS

Matko Erceg

Sveuéiliste u Splitu, Kemijsko-tehnoloski fakultet,
Rudera Boskovica 35, 21000 Split, Hrvatska

Kinetic¢ka analiza toplinske razgradnje polimera, kao i drugih materijala, moze se provoditi u
prakticne ili teoretske svrhe. Osnovna prakti¢na svrha kineticke analize toplinske razgradnje
polimera je predvidanje brzine procesa njihove toplinske razgradnje i njihovog Zivotnog vijeka
pod odredenim uvjetima, dok teoretska svrha ukljucuje tumacenje eksperimentalno odredenih
kinetickih parametara (aktivacijske energije, predeksponencijalnog faktora i reakcijskog
modela). Bez obzira na svrhu, rezultati kineti¢ke analize moraju biti pouzdani i ponovljivi.
Kako na rezultate kineti¢ke analize moze utjecati veliki broj parametara, po¢evsi od pripreme
uzoraka, analiti¢ara, vrste (izotermni, neizotermni) i kvalitete podataka, izbora metode
kineticke analize pa do same interpretacije rezultata, svrha ovog predavanja je na
jednostavnom primjeru ukazati na preporuke [1] za provedbu kineticke analize s ciljem
dobivanja pouzdanih i ponovljivih kinetickih parametara.

Kljucne rijeci: kineticka analiza, polimeri, toplinska razgradnja

[1] S. Vyazovkin, A. K. Burnham, J. M. Criado, L. A. Pérez-Maqueda, C. Popescu, N.
Sbirrazzuoli, Thermochim. Acta 520 (2011) 1.
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PRIMJENA EUTEKTICKIH OTAPALA NA BAZI KOLIN-
KLORIDA U SINTEZI HETEROCIKLICKIH SPOJEVA

APPLICATION OF CHOLINE CHLORIDE BASED DEEP
EUTECTIC SOLVENTS IN SYNTHESIS OF
HETEROCYCLIC COMPOUNDS

Maja Molnar

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, 31000 Osijek, Croatia

Deep eutectic solvents (DESs) are often characterized as green solvents as they perfectly
comply with the principles of green chemistry concept. These mixtures of different hydrogen
bond donors (HBD) and hydrogen bond acceptors (HBA) are easily prepared from
biodegradable, non-toxic components, simply by mixing them together and heating until a
liquid forms. Due to the vast variety of components, both HBDs and HBAs, and their mixing
ratios, a numerous DESs can be synthesized. Those parameters also influence their physical
and chemical properties, and this is the reason why they are also referred to as a designer
solvents.

The focus of our investigation are DESs based on choline chloride as HBA, combined with
different HBDs, such as urea, thiourea, different sugars or sugar alcohols, carboxylic acids,
etc. Choline chloride based DESs have been found to be very effective in synthesis of different
heterocyclic compounds within our research. So far we successfully applied this approach in
synthesis of a series of coumarinyl Schiff bases from 2-((4-methyl-2-oxo0-2H-chromen-7-
yl)oxy)acetohydrazide and different aldehydes. Furthermore, a series of 3-substituted 2-
thioxo-2,3-dihydroquinazolin-4(1H)-ones was synthesized from anthranilic acids and different
isothiocyanates. In continuation DESs were successfully utilized in acetylation of amines,
coumarin derivatives’ synthesis via Knoevenagel condensation as well as Knoevenagel
condensation of rhodanine, and 1,3-thiazoidine-2,4-dione with different aldehydes.

Keywords: deep eutectic solvents, choline chloride, coumarins, quinazolinone, heterocyclic
compounds

Acknowledgement
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USPOREDBA METODA ZA PRIPREMU UZORAKA
RAZLICITIH VRSTA ULJA ZA ANALIZU PROFILA
MASNIH KISELINA POMOCU GC

COMPARISON OF METHODS FOR SAMPLE
PREPARATION OF DIFFERENT TYPES OF OILS FOR
FATTY ACID PROFILE ANALYSIS BY GC

Olivera Galovié!3, Manuela Gréevié¢??
1Department of Chemistry, Josip Juraj Strossmayer University of Osijek,
Cara Hadrijana 8/A, 31000 Osijek, Croatia
2Josip Juraj Strossmayer University of Osijek, Faculty of Agriculture in Osijek,
Vladimira Preloga 1, 31000 Osijek, Croatia
3Scientific Center of Excellence for Personalized Health Care,
Trg sv. Trojstva 3, 31000, Osijek, Croatia

poster/poster

Fatty acids (FA) have important role in human health, and depending on the food source their
composition varies significantly. FA are classified as saturated and unsaturated (mono-
unsaturated (MUFA), polyunsaturated (PUFA)). The most important FA are unsaturated
omega-3 and omega-6, especially a-linolenic acid (C18:3n3) and linoleic acid (C18:2n6),
which are essential for humans, so the food is their only source for humans. Foods that are
good sources of FA in a daily diet are dairy products, meat products, vegetable oil, fish oil or
fatty fish [1]. Four methods for esterification of fatty acids A [2], B [2], C [3], D [4] are applied
to five different types of oils: unrefined fish oil, refined fish oil, linseed oil, soybean oil and
rapeseed oil. Method A resulted in highest humber of detected peaks and the highest peaks,
while method D was the least sensitive. Docosahexaenoic (C22:6n3) and palmitic (C16:0) acid
were most common fatty acids in unrefined fish oil, in the average share of 22.73% and 20.76%
of total fatty acids, respectively. In refined fish oil the most common fatty acid was oleic acid
(C18:1n9c) in share of 41.46% of total fatty acids. Oleic acid was also the most common fatty
acid in rapeseed oil (61.47%), while linseed oil and soybean oil are the best sources of a-
linolenic (49.42%) and linoleic (49.71%) fatty acids, respectively. All esterification methods
can be used to analyze all of these oils with the exception of refined fish oil, where C and D
methods were not sufficiently sensitive to detect important omega-3 fatty acids, EPA and DHA

Keywords: fatty acids, oils, omega-3, omega-6, gas chromatography
[1] A. C. Rustan, C. A. Drevon, Encyclopedia of Life Sciences (september 2005)
[2] S. S. Nielsen, Food Analysis Laboratory Manual, Springer, 2017, p. 93.

[3] N. Vingering et al., OCL 17 (2010) 185.
[4] V. Kostik, S. Memeti, B. Bauer, Journal of Hygienic Eng. and Design 4 (2013) 112.
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ODREDIVANJE TERAPEUTSKIH IMIDAZOLNIH
DIPEPTIDA U MESU RAZLICITIH ZIVOTINJSKIH
VRSTA ELEKTROFOREZOM NA MIKROCIPU

DETERMINATION OF THERAPEUTIC IMIDAZOLE
DIPEPTIDES IN MEAT FROM DIFFERENT ANIMAL
SPECIES BY MICROCHIP ELECTROPHORESIS

Marija Jozanovi¢!, Nikola Saka¢?, Milan Sak-Bosnar®®*, Emanuel Carrilho®
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oral presentation/ usmeno priopcenje

Microchip electrophoresis (ME) is a miniaturized mode of capillary electrophoresis (CE). In
this study we introduced a home-made compact and rugged low—cost instrument with high
throughput. New ME instrument with capacitively coupled contactless conductivity detector
(C*D) was applied for the separation of two physiologically important imidazole dipeptides —
carnosine and anserine. Imidazole dipeptides perform multiple biological functions: pH
buffering, membrane—protecting activity, anti-oxidation, anti-glycation, and anti-aging. These
remarkable substances have a broad therapeutic area of applications. Standard addition method
was used to determine the accuracy and precision of the method. The method was also applied
to real meat samples originated from different animal species. The proposed ME method
represents a cheap, fast, and simple alternative to the existing HPLC methods. This method can
also be applied to test the presence of animal proteins in vegetable feeds and identification of
animal species included in meat products; and subsequently, it could be used in a food fraud
prevention process.

Keywords: C*D detector, Food fraud, Imidazole dipeptides, Meat samples, Microchip
electrophoresis
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TERMOGRAVIMETRIJSKA ANALIZA TRAVNATE
BIOMASE

THERMOGRAVIMETRIC ANALYSIS OF GRASS
BIOMASS
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Biomasa predstavlja biorazgradivu sirovinu poljoprivrednog, Sumskog, industrijskog ili nekog
drugog porijekla ¢ine¢i obnovljivi izvor energije. Prema podacima World Energy Council-a iz
2016. godine oko 14 % ukupne svjetske potrosnje energenata odnosilo se na koristenje energije
iz biomase [1]. Porast iskoristenja biomase u procesima energetske oporabe otvara put novim,
alternativnim materijalima. Energetski usjevi vazna su komponenta u proizvodnji biogoriva iz
biomase i ve¢ duzi niz godina intenzivno zamjenjuju fosilna goriva u proizvodnji energije,
transportu i industriji [2]. Kao jedan od alternativnih energetskih usjeva istrazuje se primjena
travnate biomase [3]. Uzorci trava u ovom radu prikupljeni su na trima lokacijama koje nisu
kompetitivne za proizvodnju hrane: neobradeno zemljiste, rijecna obala i bankina uz autocestu.
Termogravimetrijskom analizom (TGA) istrazena je toplinska stabilnost uzoraka trave s tri
lokacije. TGA analiza provedena je u temperaturnom podruc¢ju od 25-900 °C u intertnoj
atmosferi dusika, pri brzini zagrijavanja od 10 °C/min. Toplinska razgradnja travnate biomase
zapocinje pri temperaturama od 170 — 195 °C i zavrSava pri temperaturama u podrucju od 361
- 550 °C. Toplinska razgradnja uzoraka trave pokazuje tri temperaturna intervala gubitka mase,
prvi stupanj razgradnje u podru¢ju od sobne temperature do 100 ‘C vezan je za fizi¢ku
apsorpciju vode. Nakon isparavanja vode dolazi do razgradnje, hemiceluloze u podrucju
izmedu 150 — 400 °C, dekompozicije celuloze u podrucju od 275 — 350 °C te postupne
razgradnje lignina izmedu 250 — 500 °C. Toplinska analiza travnate biomase s rije¢ne obale
pokazuje najbolje rezultate toplinske analize kao potencijalne travnate biomase za proizvodnju
biogoriva.

Kljucne rijeci: travnata biomasa, biogorivo, termogravimetrijska analiza

[1]https://www.worldenergy.org/wpcontent/uploads/2017/03/WEResources_Bioenergy 2016
.pdf., Pristupljeno: 07/06/2018.

[2] http://orgprints.org/10630/1/fnytt406_11-13.pdf., Pristupljeno: 07/06/2018.

[3] D. Boscaro, A. Pezzuolo, L. Sartori, F. Marinello, A. Mattioli, D. Bolzonella and S.
Grigolato, J. Clean. Prod. 172 (2018) 4099-4109.
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ANALIZA HLAPLJIVIH SPOJEVA 1Z TRAJNE KOBASICE
KULENOVA SEKA

STUDY OF VOLATILE COMPOUNDS FROM DRY
FERMENTED SAUSAGE KULENOVA SEKA

Zvonimir Marijanovié!, Tea Zanko!, Marko Suste?, Tomislav Svalina?,
Mladenka Saroli¢?
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poster/poster

Kulenova seka je tradicionalni mesni proizvod s podruéja istoéne Hrvatske (Slavonije i
Baranje) koja se ubraja u fermentirane trajne kobasice. Tijekom procesiranja fermentiranih
proizvoda odvijaju se brojne enzimatske i neenzimatske reakcije koje dovode do povecanja
koncentracije hlapljivih komponenata aroma. Te komponente su odgovorne za specifiéne
okusne i mirisne osobine ovog proizvoda. Za ekstrakciju tih spojeva iz uzoraka koristena je
mikroekstrakcija na ¢vrstoj fazi iz para iznad otopine (HS-SPME). Svi uzorci hlapljivih
spojeva su analizirani plinskom kromatografijom spektrometrijom masa (GC-MS). Ukupno je
identificirano 20 spojeva. Identificirani spojevi su pripadali sljede¢im kemijskim grupama:
aldehidi, ketoni, alkoholi, aromatski ugljikovodici i organosumporni spojevi [1].

Kljucne rijeci: kulenova seka, HS-SPME, GC-MS, hlapljivi spojevi, arome

[1] N. Marusi¢ Radov¢i¢, A. Brekalo, T. Janci, S. Vidaéek, G. Kusec, H. Medi¢, Meso. 4
(2015) 338-344.
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PROFIL HLAPLJIVIH SPOJEVA AROME VINA SORTE
KUJUNDZUSA

VOLATILE AROMA COMPOUNDS PROFILE OF THE
KUJUNDZUSA WINE

Ani Radoni¢, Zvonimir Marijanovi¢

Sveuciliste u Splitu, Kemijsko-tehnoloski fakultet,
Rudera Boskovi¢a 35, 21000 Split, Hrvatska

poster/poster

KujundZusa je autohtona sorta bijelog grozda koja se tradicionalno uzgaja na podrucju Imotske
krajine. Vino Kujundzusa je intenzivno Zute boje, snazno i trpko, a najcesée se proizvodi
tradicionalnom tehnologijom, uz dugotrajnu maceraciju i dozrijevanje. Ovo vino najvise
poklonika ima u mati¢nom uzgojnom podrucju [1]. U radu je istrazen profil hlapljivih spojeva
koji ¢ine aromu vina sorte Kujundzusa, odnosno odreden je sastav i sadrzaj hlapljivih spojeva
u uzorcima vina. Koristene su tri metode izolacije hlapljivih spojeva, ekstrakcija tekucée-tekuce
i to sa dva otapala razliite polarnosti, smjesom otapala pentan: dietil-eter, 1:2 v/v i
diklormetanom, zatim mikroekstrakcija vr$nih para na ¢vrstoj fazi (HS-SPME) te dehidratacija
pomocu sredstva za dehidrataciju, bezvodnog magnezijevog sulfata [2,3]. Dobiveni uzorci
hlapljivih spojeva analizirani su spregnutim sustavom plinska kromatografija-spektrometrija
masa, GC-MS.

Profil hlapljivih spojeva arome Kujundzuse je kvalitativno i kvantitativno sli¢an bez obzira na
metodu izolacije. U svim uzorcima vina dominiraju hlapljivi spojevi sekundarne arome, visi
alkoholi 2-feniletanol i 2-(p-hidroksifenil)etanol, esteri dikarboksilnih Kkiselina monoetil-
sukcinat i dietil-sukcinat, esteri masnih kiselina etil-oktanoat i etil-dekanoat te masne kiseline.
Spojevi primarne arome, Cis-norizoprenoidi vitispiran i 1,2-dihidro-1,1,6-trimetilnaftalen,
identificirani su u vrlo malim koli¢inama, odnosno u tragovima, samo u uzorcima dobivenim
HS-SPME metodom. Od metoda koristenih u ovom radu, za odredivanje profila hlapljivih
spojeva arome vina sorte Kujundzusa prikladnije su se pokazale mikroekstrakcija vr§nih para
na ¢vrstoj fazi i ekstrakcija tekuce-tekuce sa smjesom otapala pentan:dietil-eter (1:2, v/v).

Kljucne rijeci: Kujundzusa, hlapljivi spojevi arome, ekstrakcija tekuce-tekuce, HS-SPME,
dehidratacija

[1] E. Maleti¢ i sur., Zelena knjiga: Hrvatske izvorne sorte vinove loze, Drzavni zavod za
zaStitu prirode, Zagreb, 2015, str. 310.

[2] 1. Jerkovi¢, Z. Marijanovi¢, Croat. J. Food Sci. Technol. 1 (2009) 28.

[3] A. Angioni, G. A. M. Pintore, P. Caboni, J. AOAC Int. 95 (2012) 813.
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OPTIMIZACIJA METODE ZA ODREDIVANJE SELENIJA
U REALNIM UZORCIMA

OPTIMIZATION OF THE METHOD FOR SELENIUM
DETERMINATION IN REAL SAMPLES
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Aleksandar Secenjit

10djel za kemiju Sveudilita Josipa Jurja Strossmayera u Osijeku,
Cara Hadrijana 8/A, 31000 Osijek, Hrvatska
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poster/poster

Selenij je element u tragovima koji ovisno o koncentraciji moze imati dvojaki uéinak — u
niskim koncentracijama djeluje kao vazan mikronutrijent za ljude, biljke i Zivotinje Ciji
nedostatak uzrokuje mnoge zdravstvene probleme [1, 2], a u visokim koncentracijama moze
biti toksican [3, 4]. Stoga je tocno, brzo i jednostavno odredivanje selenija u realnim uzorcima
od iznimne vaznosti. NajceS¢e koriStena metoda za odredivanje selenija je atomska
apsorpcijska spektroskopija (AAS) [5, 6], koja zahtjeva skupe uredaje te je cijena analize po
uzorku visoka pa je sve Ce$ce, za odredivanje selenija, zamjenjuje fluorimetrija uz koristenje
fluorescentnih indikatora koji formiraju kompleks sa selenijem [7, 8].

Fluorimetrija uz koristenje mikroploca te 2,3-diaminonaftalena kao fluorescentnog indikatora
koriStena je za odredivanje selenija u realnim uzorcima. Uzorci su prije odredivanja razoreni
anorganskim kiselinama. Kompleks selenija i 2,3-diaminonaftalena ekstrahiran je u
cikloheksanu. Dobiveni rezultati usporedeni su s rezultatima dobivenim koristenjem AAS kao
referentne metode. KoriStenjem mikroploca znacajno su ubrzana mjerenja kao i smanjena
koli¢ina uzoraka $to kao rezultat ima ekoloSki prihvatljiviju metodu s manjom koli¢inom
toksi¢nog organskog otpada.

Kljucne rijeci: selenij, fluorimetrija, realni uzorci

[1] A. E. G. Hafnawy, J. L. Tortora-Pérez, Small Ruminant Res. 89 (2010) 185.
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DIGITALNA TEHNOLOGIJA U KVANTITATIVNOJ
KOLORIMETRIJSKOJ ANALIZI

DIGITAL TECHNOLOGY IN QUANTITATIVE
COLORIMETRIC ANALYSIS

Silvija Safranko, Pavo Zivkovi¢, Anamarija Stankovi¢, Aleksandar Seéenji

Department of Chemistry, Josip Juraj Strossmayer University of Osijek,
Ulica Cara Hadrijana 8/A, 31000 Osijek, Croatia

oral presentation / usmeno priopcéenje

Increasing levels of pollution due to industrial growth is considered one of the biggest health
and environmental issues. With the recent industrial growth and technological development,
experts expect growth to continue even more strongly in the next several years. For that reason,
it is necessary to develop cheap, fast and reliable methods for determination pollutants in water,
air and soil. Colorimetric methods meet the criteria [1]. Development of digital technology
could provide adequate solution to the improvement of colorimetric methods. The
concentration of analyte can be determined by measuring the intensity of colour. For that
purpose, PC application was developed. It was based on RGB additive model of colours which
is usually used for digital images processing. Combination of RGB values gives a wide
spectrum of different colours which can be used for colorimetric determination [2].
Application was developed in Visual Basic [3] programming language. Combination of the
application and standard colorimetric methods gives effective solution for measuring the
concentrations of several chemical analytes. The pictures of the samples were taken with digital
camera. Special environment and algorithm was developed to minimize influence of external
factors. The calibration curve was constructed from the measurement values showing high
linearity.

The main aim was to develop simple, cheap, quick and in the end effective application for
concentration determination of some chemical analytes. The application was tested on standard
colorimetric method for determination of phosphates, and also on aqueous solutions of
potassium permanganate. In both cases, high linearity was obtained from which was possible
to determine the concentration very precisely.

Keywords: PC application, colorimetry, RGB, digital camera

[1] F. Dee Snell and C.T. Snell, Colorimetric methods of analysis, Chapman & Hall, LTD,
London, 1937, str. 698-699.

[2] G. Kocakusak Ozdemir et al., Anal. Methods 9 (2017) 579.

[3] B. Evjen, B. Hollis, B. Sheldon, K. Sharkey, Professional Visual Basic, Wiley Publishing,
Inc., Indianapolis, 2008, str. 1297-1361.
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ADSORPCIJA HIDROFILNO MODIFICIRANIH
SILIKONA NA OKSIDNIM NANOCESTICAMA

ADSORPTION OF HYDROPHILICALLY MODIFIED
SILICONES ON OXIDE NANOPARTICLES

Jelena Brdari¢, Nikolina Filipovi¢, Berislav Markovi¢, Natalija Santi¢,
Dalibor Tatar

Odjel za kemiju Sveucilista Josipa Jurja Strossmayera,
Ulica cara Hadrijana 8/A, 31000 Osijek, Hrvatska

poster/poster

Modificiranjem silikona dobivena je nova vrsta silikona koji zbog svojih poboljsanih svojstava
nalaze Siroku primjenu u mnogim granama danasnje industrije (npr. kozmetickoj,
farmaceutskoj). Dodatkom razlicitih organskih skupina molekulama polisiloksana moze se
postiéi veca otpornost silikona na otapala, bolja termic¢ka svojstva, itd. U radu su koriStene
oksidne nanocestice i to ZnO i TiO; (to¢nije njegove kristalne modifikacije — anatas i rutil)
kako bi se ispitala njihova veli¢ina kao i disperzija u otopinama hidrofilno modificiranih
silikona. Akustiénom spektroskopijom odredene su veli¢ine oksidnih nanocestica kao i njihov
zeta potencijal. Analiza ukupnog organskog ugljika (TOC) je koriStena za mjerenje pocetnih i
kona¢nih (nakon adsorpcije) koncentracija silikona u otopinama. Kineticka mjerenja su
pokazala da u vremenskom intervalu od 5 do 10 minuta dolazi do potpune adsorpcije na
povrsini oksidnih nanocCestica. Mjerenjima u Sirokom rasponu pocetnih koncentracija,
odredene su i vrste adsorpcijskih izotermi. Rezultati su pokazali da, ovisno o gradi molekula,
adsorpcijske izoterme jednih silikona imaju oblik Langmuirove, a drugih ,high affinity*
izoterme.

Kljucne rijeci: silikoni, oksidne nanocestice, akusti¢na spektroskopija, TOC, adsorpcija
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UTJECAJ DODATKA TiO; PUNILA I UV ZRACENJA NA
SVOJSTVA POLIAKRILATA

INFLUENCE OF THE TiO; FILLER ADDITION AND UV
RADIATION ON THE PROPERTIES OF POLYACRYLATE
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Mateja Grbac?, Josip Mikle¢i¢?
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poster/poster

Addition of nanofillers can significantly improve mechanical, optical, electrical, magnetic and
chemical properties. Polyacrylate (PA) systems with the addition of nano TiO (0.7% mass)
were prepared by in situ emulsion polymerization and by ex situ procedure. To prepare
PA/TiO, emulsions two types of TiO2 suspension were used (CCR 200 Mn and CCR 150). The
surface of CCR 150 is modified with Al,Oz and Fe,Oz while CCR 200 Mn has no surface
modification. CCR 200 Mn is TiO, doped with manganese which is incorporated into the TiO;
crystal lattice with the aim to reduce the TiO; catalytic activity and improve UV absorption.
From the emulsions films were prepared and exposed to UV radiation. Morphology of the films
was investigated with optical microscope and thermal properties with differential scanning
calorimetry and thermogravimetric analysis before and after UV radiation. Mechanical
properties of the films were determined by tensile test. Given results have shown that addition
of the filler increases thermal stability and mechanical properties of PA matrix. Regarding
different type of TiO; filler finer morphology is visible in systems with CCR 150 and for the
same system after UV exposure better thermal stability is obtained. Preparation procedure has
significant influence on the morphology, finer morphology and better dispersability of the filler
in polymer matrix is obtained for systems prepared by in situ procedure. UV radiation caused
increase in Ty of neat PA matrix and PA/TiO; films which became extremely brittle and
therefore it was not possible to prepare samples for tensile test except for the film PA/TiO2+0.7
% CCR 200 Mn in situ. After UV radiation PA matrix and the PA/TiO; systems have lower
thermal stability.

b 1 2 3 .
- PRET R o Y

situ and ex situ preparation method

=

Polyacrylate film with 0.7 iOz prepared with in

Keywords: emulsion polymerization, polyacrylate, TiO; filler, UV radiation
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UTJECAJ SLABIH ORGANSKIH KISELINA NA
STABILIZACIJU NANOCESTICA SREBRA PRILIKOM
NJIHOVOG TALOZENJA

INFLUENCE OF WEAK ORGANIC ACIDS DURING
PRECIPITATION ON STABILIZATION OF SILVER
NANOPARTICLES

Irena IvaniSevi¢, Vanja Rukavina, Stjepan Milardovic¢

University of Zagreb, Faculty of Chemical Engineering and Technology,
Marulic¢ev trg 19, 10000 Zagreb, Croatia
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In recent years, silver nanoparticles (AgNPs) have received great attention due to their unique
optoelectronic and physicochemical properties [1]. In this study, wet chemical synthesis of
AgNPs, using hydrazine as a reducing agent and poly(acrylic acid) (PAA) as a capping agent
is given [2]. PAA-coated silver nanopowder, precipitated using different weak organic acids,
was used for nano-ink formulation. Characterization of the reaction mixture, as well as the
prepared conductive ink, was performed by various electrochemical techniques. PAA absorbed
on the nanoparticle surface behaves as a weak acid which, depending on pH value of the
medium, can be protonated or deprotonated.

Efficiency of electrostatic stabilization of the prepared suspensions depends on the acid
dissociation rate, and was tested in a wide range of Britton-Robinson buffer solutions. The
anodic current responses and impedance measurement parameters were plotted versus pH to
determine surface bound PAA quantity.

Keywords: silver nanoparticles, conductive nano-ink, cyclic voltammetry, electrochemical
impedance spectroscopy

[1] N. L. Pacioni, C. D. Borsarelli, V. Rey, A. V. Veglia, Synthetic Routes for the Preparation
of Silver Nanoparticles, in E. 1. Alcaron (ed.), Silver Nanoparticle Applications, Engineering
Materials, Springer International Publishing Switzerland, 2015, str. 13-46.

[2] A. P. Reverberi, N. T. Kuznetsov, V. P. Meshalkin, M. Salerno, B. Fabiano, Theor. Found.
Chem. En. 50 (2016) 59-66.
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PRIMJENA METOKSI DERIVATA AROMATSKIH
HIDRAZONA ZA EKSTRAKCIJU ZELJEZA(III)

APPLICATION OF METOXY DERIVATES OF AROMATIC
HYDRAZONES FOR EXTRACTION OF IRON(III)
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Dosadasnji rezultati pokazuju da su derivati hidrazona pogodni kompleksirajuéi reagensi za

zeljezo(IIT) [1]. U ovom radu ispitana je mogucénost primjene metoksi derivata aromatskih
hidrazona (L) za ekstrakciju zeljezova(Ill) iona u razli¢itim ekstrakcijskim sustavima.

R = 3-OCHs (1); 4-OCHjs (2); 5-OCHs (3)

Ekstrakcija je pracena spektrofotometrijski snimanjem organske faze u sustavu voda/organsko
otapalo (kloroform odnosno etil acetat) kao i u sustavu voda/triton X-100 koji sadrzi pseudo
organsku fazu.

Odredeni su optimalni uvjeti ekstrakcije zeljeza(Ill) navedenim hidrazonima {pH=3, ¢ (L) =
8x107°—8x10* mol dm3}, a dobiveni su rezultati medusobno usporedeni. Takoder je odreden
sastav ekstrahiranih kompleksa (Fe** : L =1: 2 odnosno 1 : 3) te ispitan utjecaj interferirajuéih
vrsta na ekstrakcijski sustav koji je pogodan za analiti¢ku primjenu.

Kljucne rijeci: hidrazoni, kompleksi, Zeljezo, ekstrakcija, spektrofotometrija

[1] A. Gojmerac Ivsi¢, T. Benkovi¢, D. Kontrec, N. Gali¢, XVI Ruzi¢kini dani 2016., Knjiga
sazetaka 30-30

25



International Conference 17" Ruzicka Days “Today Science —

Tomorrow Industry“, Vukovar, Croatia, September 19™ — 215 2018
/‘ ) Chemical analysis and synthesis/

Years Kemijska analiza i sinteza

OPTIMIZACIJA EKSTRAKCIJE KARNOSOLNE
KISELINE I KARNOSOLA IZ KADULJE (Sabvia officinalis L.)
PRIMJENOM EUTEKTICKIH OTAPALA

OPTIMIZATION OF EXTRACTION OF CARNOSIC ACID
AND CARNOSOL FROM SAGE (Salvia officinalis L.) IN
DEEP EUTECTIC SOLVENTS

Martina Jakovljevi¢!, Maja Molnar?, Igor Jerkovi¢?, Stela Joki¢!

LJosip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, 31000 Osijek, Croatia
2University of Split, Faculty of Chemistry and Technology,
Rudera Boskoviéa 35, 21000 Split, Croatia

poster/poster

Given the growing use of bioactive components in the industry, rapid development of various
methods for their extraction and separation is required. For the last few years, deep eutectic
solvents (DESs), which are composed of a hydrogen bond acceptor (HBA) (usually choline
chloride) and hydrogen bond donor (HBD) components, stand out as a promising substitution
to conventional solvents due to non-toxicity, thermal stability, easy preparation,
biodegradability and price. Sage (Salvia officinalis L.), a member of Lamiaceae family, is an
aromatic and medicinal plant used in everyday life due to the various positive effects on health
associated with its composition. The most important components with antioxidant activity in
sage are diterpenes such as carnosic acid, carnosol and methyl carnosate which can be extracted
by various extraction techniques, most commonly solid-liquid extraction and supecritical fluid
extraction.

The aim of this paper was to select the most suitable choline chloride based deep eutectic
solvent for the extraction of carnosic acid and carnosol from sage and then optimize extraction
conditions for conventional extraction with mixing and ultrasound-assisted extraction.
Screening revealed that among 17 different DESs, the most suitable solvent is choline chloride:
lactic acid (1:1). In addition, the influence of extraction temperatures (30, 50, 70 °C), time (30,
60, 90 min) and amount of water added (10%, 30%, 50%) on the carnosic acid and carnosol
content in extracts obtained by using choline chloride: lactic acid as solvent was determined.
A content of carnosic acid in extracts was significantly affected by water content and extraction
time, while carnosol content was dependent of content of water, temperature and extraction
time. Extraction by mixing showed better results than ultrasound-assisted extraction. Carnosic
acid content obtained by extraction with mixing was 147.35-604.95 mg/100 g of plant while
by ultrasound-assisted extraction was 150.65-405.43 mg/100 g of plant, depending on the
parameters used. Carnosol content obtained by extraction with mixing was 56.79- 282.89
mg@/100 g of plant while by ultrasound-assisted extraction was 40.65- 165.54 mg/100 g of plant,
depending on the parameters used.

Keywords: deep eutectic solvents, extraction, sage, optimization
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AMINO SUPSTITUIRANI DERIVATI BENZAMIDA KAO
POTENCIJALNI ANTIOKSIDANSI

AMINO SUBSTITUTED BENZAMIDE DERIVATIVES AS
POTENTIAL ANTIOXIDANTS
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Robert Vianello?, Kristina Staréevié®
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In the last few decades, the search for the novel antioxidants led to the synthesis or isolation of
different organic molecules which showed promising and more effective antioxidant activity
in comparison with the standard antioxidants, such as vitamins C and A or BHT[1]. We
prepared a range of N-arylbenzamides with a variable number of methoxy and hydroxy groups,
bearing either amino or amino protonated moieties, and used DPPH and FRAP assays to
evaluate their antioxidant capacity [2]. Most of the systems exhibit improved antioxidative
properties relative to the reference BHT molecule in both assays. Combining results from both
sets of experiments, the most promising antioxidative potential was displayed by the trihydroxy
derivative 1, which we propose as a lead compound for a further optimization of the benzamide
scaffold. Computational analysis helped in interpreting the observed trends and demonstrated
that protonated systems are better antioxidants than their neutral counterparts, while underlying
the positive influence of the electron-donating methoxy group on the antioxidant properties,
thus confirming the experiments. It also revealed that the introduction of the hydroxy groups
shifts the reactivity from both amide and amine groups towards this moiety and additionally
enhances antioxidative features.

Keywords: benzamide derivatives, antioxidative potential, computational study
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Figure 1. The most promising antioxidant.

[1] N. Tailor and M. Sharma, Mini-Rev. Med. Chem. 13 (2013) 280.
[2] M. Tireli, K. Starcevi¢, T. Martinovi¢, S. Kraljevi¢ Paveli¢, G. Karminski-Zamola and
M. Hranjec, Mol. Divers. 21 (2017) 201.
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PRIPRAVA NOVIH MEMBRANA ZA FLUORID IONSKO-
SELEKTIVNU ELEKTRODU
PREPARATION OF A NEW MEMBRANES FOR
FLUORIDE ION-SELECTIVE ELECTRODE
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U ovom radu po prvi put su pripravljene membrane LaF; za fluorid ionsko-selektivnu elektrodu
(FISE) taloZzenjem iz 0,1 M otopine La(NO3)3xH20 i 0,35 M otopine NaF. Pripravljeno je osam
razli¢itih membrana dobivenih razli¢itim nacinima taloZenja i s razli¢itim udjelom europija
(zbog poboljsanja vodljivosti) te udjelom teflona od 10%. Sve membrane promjera 10 mm
presane su u hidrauli¢noj presi. Ispitivanja su nastavak naih ranijih istrazivanja s ciljem
pripravljanja jednostavnije izvedbe FISE te moguénoséu njene primjene na odredivanja pri
razli¢itim uvjetima [1, 2].

Dvije membrane su bez udjela europija, ali razli¢itih debljina. Tri membrane su s razli¢itim
udjelom europija, a pripravljene su homogenizacijom u laboratoriju istaloZzenog LaFs i
komercijalnog Eu(NO3)sx6H20, dok su preostale tri membrane razli¢itih udjela europija
pripravljene sutalozenjem slabo topljivih LaF3 i EuFs.

Odzivne karakteristike ispitivane su pri pH vrijednosti 4,7. Svih osam ispitivanih membrana u
nekondicioniranim i u kondicioniranim uvjetima slijede linearnu promjenu potencijala u
koncentracijskom podrudju fluorida od 1x107 do 1x10° mol L. Stabilan potencijal
uspostavlja se u vremenu do jedne minute. Pripravom razli¢itih membrana za FISE bavili su
se i drugi istrazivaéi [3,4]. Rezultati njihovih istrazivanja usporedivi su s rezultatima ovog
istrazivanja.

Membranama koje su pokazale najbolje odzivne karakteristike na povr§inu su nanesene
nanocestice Zeljezovih oksida zbog poboljSanja odzivnih karakteristika.

Sva mjerenja vr$ena su metodom slijednog razrjedenja pri konstantnoj ionskoj jakosti (0,1 M
KNO:s) i pri sobnoj temperaturi uz elektrolitni unutarnji kontakt.

Kljucne rijeci: FISE, taloZenje, LaFs, nanocestice
[1] M. Brali¢, E. Generali¢, S. Krka, Anal. Letters, 33 (2000)1811-1825
[2] M. Brali¢, Nj. Radi¢, S. Brini¢, E. Generali¢, Talanta 55 (2001) 581-586

[3] G. Somer, S. Kalayci, 1. Bagak, Talanta 80 (2010) 1129-1132
[4] T. Poursaberi, M.R. Ganjali , M. Hassanisadi, Talanta 101 (2012) 128-134
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SINTEZA I SPEKTROSKOPSKA KARAKTERIZACIJA
NOVIH DERIVATA BENZIMIDAZOLA

SYNTHESIS AND SPECTROSCOPIC STUDY OF NOVEL
BENZIMIDAZOLE DERIVATIVES

Maja Cindri¢, Nataa Perin, Marija Curié, Petra Marketin, Marijana Hranjec
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Maruli¢ev trg 19, 10000 Zagreb, Croatia
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Over the past few years substituted benzimidazoles and their azino fused derivatives have been
one of the most extensively studied classes of heterocyclic compounds and the constant and
growing interest for their synthesis is owed mostly to their well known broad range of
biological features[1]. Schiff bases are one of the most investigated organic compounds due to
their excellent chelating ability and optical properties. They are frequently described as optical
chemical sensors or chemodosimeters [2] with benzimidazole being often incorporated as a
functional or electron accepting unit in a respective D-z-A system.

For the synthesis of novel targeted compounds, classical organic synthesis reactions as well as
microwave assisted synthesis were used. Spectroscopic characterization of prepared
compounds was achived by using UV/Vis and fluorescence spectroscopy in 10 organic
solvents of varying polarities. To explore and confirm the possibility of novel compounds for
their application as chemosensors for detection of metal cations in solution and/or pH, UV/Vis
and fluorimetric titrations with aqueous solutions of metal chloride salts and buffers having

different pH were performed.
Ry R,
\©/vN N
%7
N CN

2 R;=CN, Ry=H
3 R;=N(CHj),, R;=H
4 R;=N(CH,CH;),, R,=OH

Keywords: benzimidazoles, Schiff bases, UV/Vis and fluorescence spectroscopy,
chemosensors

[1] N. Perin, K. Bobanovi¢, 1. Zlatar, D. Jeli¢, V. Kelava, S. Kostrun, V. Gabelica Markovic,
K. Braj$a, M. Hranjec, Eur. J. Med. Chem. 125 (2017) 722.

[2] W. Al Zoubi, N. Al Mohanna, Spectrochim. Acta A 132 (2014) 854; E. Horak, P. Kassal,
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PRIPRAVA KONJUGATA FEROCENOIL-NUKLEOBAZA U
JEDNOM SINTETSKOM KORAKU
PREPARATION OF FERROCENOYL-NUCLEOBASE
CONJUGATES BY ONE-STEP SYNTHETIC ROUTE
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oral presentation/ usmeno priopcenje

Nucleosides are a large family of natural compounds and their chemically modified analogs,
which are characterized by great structural diversity. The sugar unit in these molecules is
frequently modified (e.g. in AZT or gemcitabine) or completely replaced (e.g. in abacovir and
acyclovir) [1]. Due to its stability, ease of functionalisation and potential for novel modes of
action through its redox properties, ferrocene has been in the centre of bioorganometallic
medicinal chemistry field [2].

Preparation of ferrocene nucleobase derivatives is based on synthetic copulation of the
organometallic moiety and the heterocyclic base using the carbonyl group as the bridge [3].
Our focus in this research is on preparation of a series of novel ferrocene-modified nucleobases
from nucleobases and ferrocenoyl chloride by one-step method. The ferrocenoyl units have
been successfully introduced into different N-positions of the purine (type I and Il) and
pyrimidine (type 111) ring systems (Figure 1). The position of substitution in products and the
reaction regioselectivity will be explored by spectroscopy methods (1D and 2D-NMR, FTIR)
and quantum chemical calculations (DFT level of theory).

) \/ JT

I: Ry=NH,, NHCHj;, N(CH3),, NBoc,, SCH3, SCOFc, H, CH3, Cl, OBn; Ry=H III: R=alkyl, H
II: R;=Cl, NHCH3; R,=Cl X=0, S
Figure 1. Ferrocenoyl-nucleobase conjugates

Keywords: ferrocenoyl-nucleobase conjugate, regioselectivity, biological activity

[1] K. Kowalski, Coord. Chem. Rev. 317 (2016) 132.
[2] M. Patra, G. Gasser, Nat. Rev. Chem. 1 (2017) 0066-0072.
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REAKCIJA KOPULACIJE FEROCENA I TIO-
NUKLEOBAZA

THE COPULATION REACTION OF FERROCENE AND
THIO-NUCLEOBASES
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Pyrimidines and purines are important components of nucleic acids that have been used as
building blocks in pharmaceutical chemistry for the synthesis of biologically active compounds
[1]. Thio derivatives of pyrimidine bases, their S-, N-, or S,N-disubstituted analogs have shown
antiviral, antithyroid, and antitumor activities [2]. On the other hand, the thiopurines are
effective antiinflammatory, anticancer and immunosuppressive drugs that have been available
in clinical practice [3]. By combining thio derivatives with ferrocene moiety we expect to get
bioconjugates with great biological activity.

Herein we present the synthesis and spectroscopic characterization of novel thiopyrimidine-
and thiopurine-ferrocene conjugates. It is found that substitution occurs on the sulfur rather
than on the nitrogen because of its greater nucleophilicity. Copulation of ferrocenoyl-chloride
and thiopurine and pyrimidine bases was carried out at room temperature within 1h. All
structures were confirmed by FTIR, *H and **C NMR spectroscopy, as well as characterized
by the quantum-chemical calculation (DFT).

lac 2 3 @

a;R=H,b;R=Me, c;R=Pr
Keywords: biological activity, thiopyrimidines, thiopurines, ferrocene conjugates
[1] A. Taher Taher, S. Mahmoud Abou-Seri, Molecules 17 (2012), 9868.

[2] T. Pospieszny, I. Matecka, Z. Paryzek, Tetrahedron Lett.51 (2010) 4166.
[3] P. Karran, N. Attard, Nat. Rev. Cancer 8 (2008) 24.
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BIOKONJUGATI FEROCENA I DERIVATA URACILA:
SINTEZA 1 SPEKTRALNA KARAKTERIZACIJA

BIOCONJUGATES OF FERROCENE AND URACIL
DERIVATIVES: SYNTHESIS AND SPECTRAL
CHARACTERIZATION
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Nukleozidni analozi supstituirani u polozaju C-5 pirimidinskog prstena istiCu se snaznim
bioloskim djelovanjem stoga su u taj polozaj uvedeni razliiti supstituenti u dizajniranju
molekula koje mogu interferirati s procesima u tijelu i imati zeljenu biolosku aktivnost.
Analizom njihovih struktura i odredivanjem odnosa bioloskog djelovanja utvrdeno je da
elektron-odvlaceca skupina u C-5 poloZzaju pirimidinskog prstena ima znacajan utjecaj na
antivirusno djelovanje[1]. NaSa istrizavatka grupa provela je optimizaciju sinteze
ferocenoilnih derivata pirimidinskin DNA-baza i ispitala njihov elektrokemijski potencijal [2,
3] U okviru ovog istraZivanja pripaviti ¢e se niz konjugata ferocena i C-5 supstituiranih derivata
uracila pri ¢emu ¢e se posebna paznja usmjeriti ispitivanju utjecaja supstitiuenata na
iskoristenje i regioselektivnost reakcije te biolosku aktivnost. Novosintetizirani spojevi bit ¢e
karakterizirani FT-IR, *H i 3C NMR spektroskopijom kao i kvantno-mehani¢kim izra¢unima

(DFT razina).
g 0o
e S e
Fe
< *

7y

H NaH ili K,CO4/ otapalo

R

R=Cl, Br, | R'=H, COOCH3
Kljucne rijeci: uracil, ferocen, nukleozidni analozi

[1] S. Blewett, C. McGuigan, H. Barucki, G Andrei, R. Snoeck, E. DeClerg, J. Balzarini,
Nucleos., Nucleot. Nucl. 20 (2001) 1063.

[2]7J. Lapié, V. Havaié, D. Sakié, K. Sankovié, S. Djakovi¢, V. Vréek, Eur. J. Org. Chem. 24
(2015) 5424.

[3] V. Havai¢, S. Djakovi¢, J. Lapi¢, T. Weinter, D. Saki¢, V. Vréek, Croat. Chem. Acta 90
(2016) 589.
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MIKROVALNA SINTEZA 1ZOTIOCIJANATA 1Z AMINA

MICROWAVE SYNTHESIS OF ISOTHIOCYANATES
FROM AMINES

Azra Pulovi¢, Antonija Bodac, Ita Hajdin, Ivica Blazevi¢

University of Split, Faculty of Chemistry and Technology,
Rudera Boskovica 35, 21000 Split, Croatia

poster/poster

Over the last 20 years, isothiocyanates (ITCs, the chemical group —N=C=S) and their precursors -
the glucosinolates - have gained growing attention because of their health-promoting properties.
Many vegetable foods from the order Brassicales contain glucosinolates which include cabbage,
wasabi, horseradish, mustard, radish, Brussels sprouts, watercress, papaya seeds, nasturtiums, and
capers [1]. Although many synthetic methods for the preparation of ITCs have been reported to date,
most of them suffer from the employment of highly toxic reagents such as thiophosgene and its
analogs, the availability of non-commercialized reagents, or from a narrow substrate scope. Thus
specific focus of this work was one-pot sythesis involving classical approach and microwave
assisted synthesis of phenyl ITC and 4-nitrophenyl ITC. The pure ITCs were obtained by one-pot
synthesis by reaction of aniline with CS; in aqueous K,COj3 solution affording the dithiocarbamate
intermediate, which was further desulfurized with cyanuric acid at 0 °C to provide the corresponding
ITCs [2]. The phenyl ITC was obtained after 30 min applying different microwave conditions in
comparison to classical approach which took 4 h. The reaction time for the synthesis of 4-
nitrophenyl 1TC was also shorthened from 72 h to 2 h using microwave conditions. The obtained
compounds were confirmed by GC-MS and spectroscopic techniques (FTIR, NMR).

a R s N s N
NHz H . aMyNa
NaOH Ny S T S NN s
+ CS, —> If >
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R =H, NO; _NH
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i
_C i NaOH
N N
H H

Keywords: isothiocyanates, microwave-assisted synthesis, NMR
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MIKROVALNA SINTEZA KVATERNIH SOLI
NIKOTINAMIDA SA SUPSTITUIRANIM FENACIL-
BROMIDIMA

MICROWAVE SYNTHESIS OF NICOTINAMIDE
QUATERNARY SALTS WITH SUBSTITUTED PHENACYL
BROMIDES
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Quaternary salts of heterocyclic amines like nicotinamide have a wide range of terapeutic
effects, they have been used as antibacterial and anticarcinogenic agents. The conventional
methods of quaternization reaction are mainly performed with a large excess of solvent, and
they take a long time. Reaction of quaternization under microwave heating of nicotinamide
with substituted phenacyl bromides in acetone are reported. The reaction time was shortened,
a better yield of the product was obtained and the reaction was more efficient. The synthesis
yield by microwave heating in acetone is compared to conventional heating. Since the reaction
of formation of nicotinamide salts belongs to the reaction of nucleophilic substitution (Sn2) the
yield of the product is affected by the structure of boath reagents, nicotinamide and
electrophiles. The influence of electrophile structure on the quaternization reaction yield was
investigated. Electrophiles are phenacyl bromides with different electron withdrawing and
electron donating substituents in para- and ortho- position.

R = 4-F, 4-Cl, 4-Br, 4-H, 4-CHj,
4-OCHj, 4-Ph, 2-OCH;

Keywords: quaternization, quaternary pyridinium salts, microwave synthesis, green chemistry
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EUTEKTICKA OTAPALA NA BAZI KOLIN-KLORIDA U
ZELENQOJ SINTEZI DERIVATA KINAZOLINONA

CHOLINE CHLORIDE BASED DEEP EUTECTIC
SOLVENTS IN GREEN SYNTHESIS OF
QUINAZOLINONE DERIVATIVES

Mario Komar, Maja Molnar, Leon Grbe§
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Over the last few years, deep eutectic solvents (DESs) have been proven to be an excellent
green reaction media for various heterocycles. DESs are a mixture of two or three components
which mixed together form a low melting-point mixtures. DESs in regards to organic solvents
have more advantages such as non-toxicity, thermal stability, biodegradability, low vapour
pressure and price. DESs are composed of a hydrogen bond acceptor (HBA) (usually choline
chloride) and a hydrogen bond donor (HBD) components, such as sugars, amides, alcohols and
carboxylic acids. Mixing of these species forms strong hydrogen bond interactions.
Quinazolinones are heterocycles with a wide range of biological activities.

Herein, we peformed a condensation of anthranilic acid, p-chloroaniline and trimethyl
orthoformate into 3-(4-chlorophenyl)quinazolin-4(3H)-one. A screening of different choline
chloride based deep eutectic solvents has been carried out to determine a favorable solvent for
this synthesis as environmentally friendly procedure without hazardous solvents and catalysts.

NH,

cl
o
COOH
DES N
+ + HC(OCHy); —_—
80 °C _
NH, N

Cl1
Keywords: deep eutectic solvent, green synthesis, quinazolinone, anthranilic acid
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SINTEZA DERIVATA KUMARINA
KNOEVENAGELOVOM KONDENZACIJOM U
EUTEKTICKIM OTAPALIMA

SYNTHESIS OF COUMARIN DERIVATIVES VIA
KNOEVENAGEL CONDENSATION IN DEEP EUTECTIC
SOLVENTS
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Coumarins are wide spread chemical compounds that belong to a group of compounds known
as benzopyrones. They are well known in the plant kingdom and more than 3400 naturally
occurring coumarins have been identified. Coumarins can be extracted from the plants and
synthesized in laboratory as well. Nowadays, various coumarin derivatives are increasingly
synthesized due to their positive effects to the human health (antimicrobial, antiviral,
antiinflammatory, antidiabetic, antioxidant, and enzyme inhibitory activity). An important
factor in the chemical synthesis is the use of green solvents that are not harmful to the
environment. For this purpose, the use of deep eutectic solvents (DESS) is even more desirable
since DESs are easily synthesized from biodegradable and environmentally benign
components. Coumarins can be synthesized through many reactions (Pechmann condensation
reaction, Witting, Claisen, Reformatsky and Kontanecki-Robinson reaction), but the most
common reaction for their synthesis is Knoevenagel condensation.

The aim of this work was to synthesize coumarin derivatives utilizing green solvents in order
to decrease usage of harmful and toxic organic solvents in the synthesis. Knoevenagel
condensation of salicylaldehyde and dimethyl malonate into coumarin was performed in 20
different DESs as a reaction media in order to find the best DES, which was proven to be
choline chloride:urea (ChCl:U 1:2). Furthermore, a series of coumarin derivatives were
synthesized from substituted salicylaldehydes and dimethyl malonate in choline chloride:urea
DES.

Keywords: coumarins, synthesis, DES, green solvents
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SINTEZA, SPEKTROSKOPSKA KARAKTERIZACIJA 1
CITOSTATSKA ISPITIVANJA NOVIH 1,2,3-TRIAZOLIL-
KUMARINA I BIS-(KUMARIN-TRIAZOLIL)BENZENA

SYNTHESIS, SPECTROSCOPIC CHARACTERIZATION
AND CYTOSTATIC EVALUATION OF NOVEL 1,2,3-
TRIAZOLYL-COUMARINS AND BIS-(COUMARIN-

TRIAZOLYL)BENZENES
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Coumarins and 1,2,3-triazole rings have attracted considerable attention in the fields of
biology, medicine and material science as components of biologicaly active compounds and
ligands in fluorescent metal sensors due to their favourable photophysical properties [1].

In this work we report the synthesis, cytostatic evaluation and spectroscopic study of novel
coumarin-triazole heterocycles as well as 1,3- and 1,4 -bis(coumarin-triazolyl)benzenes. All
compounds are tested against human carcinoma cell lines. Interaction of some representatives
with ct-DNA is studied by UV-vis and fluorescence spectroscopy. All compounds were
evaluated as potential chemosensing molecules for pH and/or heavy metal cations as
continuation of our ongoing research [2].

CH; _N. N§T
N* \
7 \_/ C ,\/N
N
R = Y-
f]@ W O :
o” Do NTN N 1,3-bis
iy ] CH;

X: H, Hal, NH, N(CHj), CH; CHO, OCH;
1 - Y: S, NH HyC

R 0

Figure 1. 1,2,3-Triazolyl-substituted coumarins (1) and 1,3- and 1,4-bis(coumarin-
triazolyl)benzenes (2)

Keywords: 1,2,3-triazole, coumarin, spectroscopic characterization, cytostatic activity
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SINTEZA 1 KARAKTERIZACIJA KOMPLEKSNIH
SPOJEVA S DERIVATOM HIDRAZIDA DIPIKOLINSKE
KISELINE

SYNTHESIS AND CHARACTERIZATION OF
DIPICOLINIC ACID HYDRAZIDE DERIVATE AND THEIR
COMPLEXES
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Dijabetes je kroni¢na bolest Cesto uzrokovana ,modernim nacinom Zivota®, Kkoji
podrazumijeva nezdravu prehranu, nedovoljno fizickog kretanja te je kataliziran stresom.
Adultni ili steceni dijabetes (dijabetes tipa 2) ne moze se izlijediti, ali se kontrolira peroralnim
lijekovima na bazi dipikolinskih kompleksa. Ranijim istrazivanjima dokazano je da
dipikolinski kompleksni spojevi s prijelaznim metalima snizavaju visoku razinu Sec¢era u krvi
i vraéaju osjetljivost inzulinskim receptorima [1,2].

Pripremljeni  su  kompleksni  spojevi derivata  dipikolinske  kiseline,  6-(2-
benzoilhidrazinkarbonil)-pikolinska  kiselina, s odabranim prijelaznim metalima i
diaminoheksanom u svrhu odredivanja njihove strukture i fizikalno-kemijskih svojstava.
Priprava kompleksnih spojeva izvedena je na sobnoj ili povisenoj temperaturi u metanolu kao
otapalu. Sintetiziranim spojevima predloZena je molekulska struktura pomocu spektroskopske
(FTIR) i termicke (TG-DSC) analize. Apsorpcijske vrpce IR spektara dobivenih kompleksnih
spojeva, u usporedbi sa spektrom ¢istog benzhidrazidodipikolinatnog liganda, pokazuju
znacajne pomake u odnosu na nekoordinirani ligand $to upucuje na kelatno vezivanje metala s
deprotoniranim ligandom. Termogravimetrijskom analizom odreden je eksperimentalni udio
metala u dobivenim kompleksima koji, uz manja odstupanja, odgovara teorijski
pretpostavljenim strukturama.

Dobiveni koordinacijski spojevi pripadaju skupini spojeva koji imaju potencijalna
inzulinomimeticka svojstva te se mogu Kkoristiti u daljnjim istrazivanjima u razvoju
antidijabetskog lijeka.

Kljucne rijeci: dijabetes, derivat dipikolinske kiseline, prijelazni metali
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187.
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Grafen je monosloj atoma ugljika koji zaokuplja iznimnu paZnju zbog svojstava kao $to su
dobra elektriéna i toplinska provodnost, velika mehanic¢ka ¢vrstoca te velika specifi¢na
povrsina. Postoji viSe nacina sinteze grafena, a odabir same metode ovisi o primjeni kona¢nog
produkta [1]. U sluéajevima kad je neophodno prirediti velike koli¢ine grafena najéesce se
polazi od grafita kao prekursora te se nizom koraka, koji ukljucuju oksido-redukcijske procese,
dolazi do monoslojne strukture ugljika. Jedan od postupaka znacajnih za ovaj tip sinteze je
redukcija grafenovog oksida (GO) tijekom koje se uklanjaju kisikove funkcionalne skupine na
GO. Dosadasnja istrazivanja pokazala su da je hidrotermalnom sintezom, uz visoki tlak i
temperaturu, moguce uspjes$no provesti redukciju GO u vodenom mediju [2] pri ¢emu nastaje
grafenski hidrogel. Hidrogelovi se odlikuju kompaktnom 3D strukturom, velikim stupnjem
elasti¢nosti, velikom specificnom povrSinom i visokom elektriécnom provodno$¢u pa Su
posebno zanimljivi za primjenu u superkondenzatorima [3]. Velika specifi¢na povrSina
hidrogela omogucava skladiStenje iznimno velikih koli¢ina naboja, a visoka elektri¢na
provodnost osigurava velike brzine nabijanja elektrokemijskog dvosloja, odnosno kratko
vrijeme potrebno za skladiStenja naboja.

U ovom radu provedena je hidrotermalna redukcija grafenovog oksida dodatno potpomognuta
fenolnim spojevima prisutnim u ekstraktu lista masline i vegetacijskoj vodi masline gdje
spadaju oleuropein i hidroksitirosol. Navedeni spojevi povecavaju stupanj redukcije GO i
samim time ukupnu elektricnu provodnost dobivenih uzorka. Strukturna i morfoloska svojstva
hidrogela odredena su koriStenjem pretrazne elektronske mikroskopije (SEM),
termogravimetrijskom analizom (TGA), i infracrvenom spektrosopijom potpomognutom
Fourierovom transformacijom (FTIR). Hidrogel je koriSten u izradi superkondenzatora koji je
karakteriziran metodom ciklicke voltametrije i elektrokemijske impedancijske spektroskopije.
Pracenjem odziva superkondenzatora tijekom 1000 ciklusa punjenja/praznjenja izvedeni su
zakljucci o stabilnosti kompozitnog materijala.

Kljucne rijeci: ekstrakt lista masline, grafen, hidrogel, superkondenzator
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SOL-GEL SYNTHESIS AND PROPERTIES OF LITHIUM
AND CERIUM CODOPED PEROVSKITE

SOL-GEL SINTEZA 1 SVOJSTVA LITIJEM I CERIJEM
KODOPIRANOG PEROVSKITA

Katarina Muzina, Filip Brlekovi¢, Marija TkalCevi¢, Vilko Mandic¢,
Stanislav Kurajica

Sveuciliste u Zagrebu, Fakultet kemijskog inzenjerstva i tehnologije,
Marulic¢ev trg 19, 10000 Zagreb, Hrvatska

oral presentation/ usmeno priopcenje

Variety of potential applications in electronics, ceramics, superconductors and catalysis made
perovskites an important group of ceramic materials. Perovskites possess a structural formula
of ABOs;, where A is alkaline earth or rare earth metal having large ionic radius and
coordination 12 and B is a hexacoordinated first row transition metal with smaller radius.
CaTiOs, by which the whole group was named for, is one of the most important perovskites,
particularly due to the use in catalysis. Since it has a large band gap value (~3.5 eV), CaTiO3
is not useful for photocatalytic degradation under solar irradiation. However, the A and B
cations can be substituted with foreign cations without altering the crystal structure, thus
altering various perovskite properties, including enhancement of the photocatalytic efficiency.
Various synthesis methods have been used to prepare perovskite, one of the methods
particularly convenient for the preparation of doped crystal phases is the sol-gel process. Thus,
the aim of this work was the sol-gel synthesis of lithium and cerium codoped CaTiO3 and
characterization of the obtained gel, as well ceramics obtained thereof by thermal treatment.
Five samples of codoped perovskite, CaixLixCexTiOs, where x=0, 0.01, 0.02, 0.03 and 0.04
were prepared. The characterization methods used were powder X-ray diffraction (XRD),
Fourier transformed infrared spectroscopy (FTIR), differential thermal and thermo-gravimetric
analysis (DTA-TGA), scanning electron microscopy (SEM) and energy-dispersive X-ray
spectroscopy (EDS). Photocatalytic activity of CaTiOs was evaluated through investigation of
methylene blue photocatalytic degradation. It was determined that the prepared samples are
consisted of calcium nitrate and titanium chelate. Thermal treatment yields first with the
liberation of solvent and water, followed with the decomposition of chelate and finally
decomposition of nitrate and crystallization of perovskite. In concordance with the established
thermal evolution path, all samples were subjected to thermal treatment at 500 °C for 2 hours.
Secondary phases such as lime and anatase were detected in all samples thermally treated at at
500 °C for 2 hours, except sample with x=0.04, where, beside perovskite, Ca,Ti,Os appeared.
SEM analysis showed that the thermally treated samples are consisted of agglomerates of
irregular morphology and that the primary particles size diminishes with the increase of the
dopants concentration. The sample with x=0.04 showed an increased photocatalytic activity.

Keywords: perovskite, codoping, sol-gel synthesis, photocatalysis
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RAZVOJ SINTETSKE METODE ZA PRIPRAVU a-0-
MANOZIDA OCTENE KISELINE

DEVELOPMENT OF SYNTHETIC METHOD FOR THE
PREPARATION OF ACETIC ACID a-O-MANNOSIDE
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poster/poster

Ugljikohidrati su vazne organske makromolekule koje se tradicionalno uglavnom spominju u kontekstu
izvora energije, dok se rjede tumace njihove esencijalne uloge u bioloskim sustavima. Oligosaharidi nose
informacije koje su odredene mjestom vezanja monosaharida, konfiguracijom glikozidne veze (a- ili -)
te udjelom razgranatosti, $to ih ¢ini izvrsnim prenositeljima bioloske informacije. Lektini su proteini koji
specificno vezu Secerne strukture. Poseban tip lektina su manozni receptori koji su prisutni na povrsini
razli¢itih imunokompetentnih stanica te su prepoznati kao potencijalne mete za vezanje manoziliranih
antigena, relevantnih bioloski aktivnih molekula koje sadrze manozu[1]. Takoder se mogu koristiti za
unos lijekova koji u svojoj strukturi sadrze manozu, te utjecati na sami tijek reakcija u imunoloskom
sustavu. Cilj ovog rada je razvoj metode priprave manozilirane karboksilne kiseline (2), vazne
podstrukture u sintezi spoja koji bi bio potencijalni adjuvant.

Acetiliranjem D-manoze (1) (a) anhidridom octene kiseline uz jod kao Katalizator, pripravljena je
1,2,3,4,6-penta-O-acetil-o,f-p-manopiranoza kojoj je selektivno je uklonjena anomerna acetatna zastita
na tri razli¢ita nacina te je dobivena 2,3,4,6-tetra-O-acetil-a-p-manopiranoza. U tre¢em koraku (c) je
pripravljen O-manozid reakcijom tetraacetilirane manoze s tert-butil-bromacetatom i kalijevim
karbonatom pri ¢emu je preferirano nastao a-anomer O-manozida. Anomerno ¢istom esteru uklonjena je
tert-butilna zastita pomocu trifluoroctene kiseline u suhom diklormetanu ¢ime je pripravljena 2-(2,3,4,6-
tetra-O-acetil-a-p-manopiranoziloksi) octena kiselina (2) u dobrom prinosu, a strukture produkata su
detaljno okarakterizirane *H NMR i *3C NMR spektroskopijom.

OH OAc

A
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HO —o a-d AcO —
HO AcO

1 2
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Kljucne rijeci: p-manoza, lektini, anomerna deacetilacija, glikozid

[4] A. Stimac, S. Segota, M. Dutour Sikiri¢, R. Ribi¢, L. Frkanec, V. Svetli¢i¢, S. Tomié, B.
Vranes$i¢,R. Frkanec, BBA-Biomembranes 1818 (2012) 2252.
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SINTEZA SUPSTITUIRANIH BENZOTIAZOLA U
GLICEROLU KAO ZELENOM OTAPALU

SYNTHESIS OF SUBSTITUTED BENZOTHIAZOLES IN
GLYCEROL AS A GREEN SOLVENT

Glorija Fajdeti¢, Nikolina Suhi¢, Lucija Pti¢ek, Livio Racané

Sveuciliste u Zagrebu, Tekstilno-tehnoloski fakultet,
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Benzotiazol kao heteroaromatski sustav ugraden unutar vec¢ih molekula stalni je predmet
interesa prije svega zbog izraZenih bioloskih i fotofizickih svojstava. Postoji velik broj opisanih
sintetskih metoda za njihovu pripravu, a danas su najra$irenije metode priprave temeljene na
kondenzacijskim reakcijama 2-aminotiofenola s aldehidima, nitrilima, karboksilnim
kiselinama ili nekim derivatima kiselina, te metode temeljene na ciklizaciji tiobenzanilida [1].
Uzimaju¢i u obzir broj reakcijskih stupnjeva i komercijalno dostupne kemikalije u pripravi
novih 2-supstituiranih derivata benzotiazola kondenzacijska reakcija 2-aminotiofenola
(nesupstituiranog ili supstituiranog) s aldehidima i karboksilnim kiselinama pokazala je
najvecu prednost. Nedostatak ovog sintetskog pristupa je uporaba toksi¢nih i zapaljivih
organskih otapala ili bezvodnih nagrizajuéih kiselina koje se koriste u sintezama na visokim
temperaturama te predstavljaju odredeni zdravstveni rizik i rizik za okolis. Jedna od
moguénosti da se ovaj nedostatak ukloni je upotreba netoksi¢nog, nezapaljivog i ekoloski
prihvatljivog otapala koje bi ujedno bilo efikasno i u sintezama benzotiazolnih derivata. Nasa
nedavno objavljena istrazivanja ekoloski prihvatljivih sinteza 6-amidino-2-arilnih i
heteroarilnih derivata benzotiazola i njihovih antitumorskih aktivnosti [2], navela su nas na
daljnja istrazivanja sinteze drugih derivata upotrebom glicerola kao zelenog otapala.

Cilj ovog rada bio je ispitati moguénost upotrebe glicerola kao zelenog otapala u sintezi 5- i 6-
cijano te 5- i 6-nitro supstituiranih 2-arilbenzotiazola kondenzacijskim reakcijama izomernih
cijano- i nitro- supstituiranih 2-aminotiofenola s aromatskim aldehidima. ViSestupnjevitom
sintezom i optimiranjem dosad neopisanih metoda, efikasno su priredeni odgovarajuci
prekursori koji su posluzili kao reagensi za optimiranje reakcije kondenzacije u glicerolu s
benzaldehidom, 4-N,N-dimetilaminobenzaldehidom, 4-klorbenzaldehidom i 4-
nitrobenzaldehidom. Nadena je jednostavna, efikasna i ekoloski prihvatljiva metoda priprave
ciljanih izomernih nitro- i cijano- supstituiranih 2-arilbenzotiazolskih derivata upotrebom
glicerola.

Kljucne rijeci: benzotiazol, glicerol, zelena kemija
[1] N.P. Prajapati, R.H. Vekariya, M.A. Borad, H.D. Patel, RSC Adv. 4 (2014) 60176.

[2] L. Racané, L. Pticek, M. Sedi¢, P. Grb¢i¢, S. Kraljevi¢ Paveli¢, 1. Sovi¢, B. Bertosa, G.
Karminski-Zamola, Mol. Divers. (2018) in press.
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IONSKA ASOCIJACIJA I NASTAJANJE TROSTRUKIH
IONA U OTOPINAMA CEZIJEVOG BROMIDA U
90 %-TNOM BUTAN-2-OLU

IONIC ASSOCIATION AND FORMATION OF TRIPLE
IONS OF CESIUM BROMIDE IN 90% BUTAN-2-OL

V. Sokol!, P. Bogkovié?, A. Prki¢?, J. Giljanovié!

tUniversity of Split, Faculty of Chemistry and Technology,
R. Boskovica 35, 21000 Split, Croatia
2University of Split, Faculty of Science, R. Boskoviéa 33, 21000 Split, Croatia

poster/poster

Molar conductivity of cesium bromide in binary mixture of butan-2-ol and water with 90 mass.
% alcohol content was measured at five temperatures in the range from 288.15 to 308.15 K.
Data were processed using conductivity models based on the Fuoss-Hsia equation. The limiting
molar conductivity of electrolyte (1) and the thermodynamic equilibrium constant for the ion-
association reaction (Ka) were derived at each temperature. Thermodynamic quantities of the
association reaction (AG® AH° and AS°), as well as the activation enthalpy of the ionic
movement (AHY) were derived at 298.15 K.

The limiting concentration for the triple ion formation was estimated. The formation of triple
ions was investigated assuming equal equilibrium constants of triple cation and anion, K1* =
Kt~ = Ky. The limiting molar conductivity of triple ions (Ao'), the constant Kt and
thermodynamic quantities of the triple ion formation were derived.

Keywords: cesium bromide, butan-2-ol + water mixture, association to ion-pairs, triple ions
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VOLUMETRIJSKA SVOJSTVA 1-ETIL-3-METIL
IMIDAZOLIJEVOG KLORIDA U METANOLU

VOLUMETRIC PROPERTIES OF 1-ETHYL-3-METHYL
IMIDAZOLIUM CHLORIDE IONIC LIQUIDS IN
METHANOL

Renato Tomas, Anamaria Pensa

Sveuciliste u Splitu, Kemijsko-tehnoloski fakultet,
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An Anton-Paar DMA 4500M densimeter was used to measure the density for methanol
solutions of 1-ethyl-3-methylimidazolium chloride in the temperature range (5 — 35 °C) in steps
of 5 °C covering the concentration range of investigated ionic liquid (~0,005 mol dm= —
~0,1 mol dm3). The experimental data were used to calculate the apparent molar volumes and
the partial molar volumes. The volumetric data have been analyzed using Masson's equation.
The limiting apparent molar volume or partial molar volume at infinite dilution, and the slope
of Masson's equation at different temperatures for 1-ethyl-3-methyl imidazolium chloride in
methanol have been interpreted in terms of ion-ion and ion-solvent interactions, respectively.
In addition, the limiting apparent molar expansibility value was calculated.

Keywords: 1-ethyl-3-methylimidazolium chloride, methanol, volumetric properties
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PRIPRAVA NOVIH ORGANSKIH SUPSTRATA
REAKCIJOM FOTOKATALITICKE OKSIGENACIJE

PREPARATION OF NEW ORGANIC SUBSTRATES via
PHOTOCATALYTIC OXYGENATION

Dragana Vuk, Irena Skori¢

Sveudiliste u Zagrebu, Fakultet kemijskog inZenjerstva i tehnologije,
Maruli¢ev trg 19, 10000 Zagreb, Hrvatska
poster/poster

Biciklo[3.2.1]oktadienska struktura predstavlja osnovni kostur brojnih bioloski aktivnih
prirodnih spojeva i njihovih metabolita. Medutim, zbog poteskoc¢a vezanih uz izolaciju u
dovoljnim koli¢inama iz biljaka kao i poteskoéa u sintezi, javlja se sve veca potreba za
kontroliranom pripravom njenih derivata. Buduéi da je vecina bioloski aktivnih spojeva s
biciklickom[3.2.1]oktadienskom strukturom visoko funkcionalizirana, provedena je priprava
novih sustava funkcionalizacijom benzobiciklickog skeleta dobivenog intramolekulskom
[2+2]-fotocikloadicijom. Na ovaj na¢in omoguéen je jednostavan pristup za selektivne sinteze
i funkcionalizaciju policiklickih struktura do kojih se &esto vrlo teSko dolazi klasi¢nim
sintetskim putem. Ugradnjom kisika u biciklicki skelet dobiven je niz novih oksigeniranih
produkata, ¢ija je struktura sli¢na prirodnim bioloski aktivnim analozima. Kao katalizatori
koristeni su vodotopljivi porfirinski kompleksi, ¢ime je omoguceno i jednostavno odvajanje
produkta od katalizatora, osiguravajuéi njegovo ucinkovito recikliranje. Uz funkcionalizaciju
supstrata i identifikaciju novih fotoprodukata, provedeno je i ispitivanje utjecaja koncentracije
kisika, naboja katalizatora, pH vrijednosti reakcijske smjese na mehanizam fotokataliticke
oksigenacije.
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Slika 1. Neki od produkata dobivenih fotokatalitickom oksigenacijom
Kljucne rijeci: benzobiciklo[3.2.1]oktadien, fotokataliticka oksigenacija, Mn(III) porfirin
[1] I. Kikas, O. Horvath, 1. Skori¢, Tetrahedron Lett. 52 (2011) 6255.
[2] 1. Kikag, O. Horvath, 1. Skori¢, J. Mol. Struct. 1034 (2013) 62.

[3] D. Vuk, 1. Kikas, K. Moléanov, 0. Horvéth, I. Skori¢, J. Mol. Struct. 1063 (2014) 83.
[4] D. Vuk, O. Horvath, Z. Marini¢, I. Skori¢, J. Mol. Struct. 1107 (2016) 70.
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SINTEZA NANOCJESTICA MAGNETITA U
MIKROFLUIDICKOM SUSTAVU S 2-D
HIDRODINAMICKIM FOKUSIRANJEM

MAGNETITE NANOPARTICLES SYNTHESIS IN
MICROFLUIDIC SYSTEM WITH 2-D HYDRODYNAMIC
FOCUSING

Pavo Zivkovié, Aleksandar Se&enji
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Magnetite nanoparticles due to their remarkable properties are of significant interest in many
fields such as medicine, health care, agriculture and environmental remediation [1]. For all
applications there is a great need for improved and highly controlled methods for synthesis of
magnetite nanoparticles that are capable of yielding particles of uniform size, geometry and
stoichiometry. Numerous batch methods for magnetite synthesis have been described from
which co-precipitation is the most common one but process control is made difficult because
of the stochastic nature of reactant mixing [1,2]. Therefore, a co-precipitation method in
microfluidic reactor was used due to improved control they provide over reaction conditions
relative to batch co-precipitation method. Microfluidic reactors offer an attractive route to
continuous magnetite production due to high levels of control they provide over key reaction
parameters such as reagent concentration gradient and reaction time [3]. Reactor with geometry
which allowed 2D hydrodynamic focusing (no focusing in vertical direction) was used in which
mixing of reagents can be precisely controlled with rate of continuous streams through
microscale channels where nucleation and growth take place. Main goal was to improve
synthesis route for magnetite nanoparticles for obtaining high quality nanoparticles with
uniform size. In microfluidic reactor continuous synthesis can be obtained which increases the
production rate and that is one of main goals of industry also the atmospheric influence is
reduced which prevents the oxidation thus increase the quality of synthesized nanoparticles.

Keywords: magnetite, nanoparticles, microfluidic, hydrodynamic focusing, co-precipitation
[1] Ali, Attarad et al. Nanotechnol Sci Appl. 9 (2016) 49-67.
[2] J.C. Aphesteguy et al. Materials Chemistry and Physics 161 (2015) 243-249.

[3] Larrea, Ane et al. International Journal of Materials and Metallurgical Engineering 9
(2015) 743-749.
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TALOZENJE KALCIJEVA OKSALATA U MODELNIM
SUSTAVIMA HIPEROKSALURIJE

CALCIUM OXALATE PRECIPITATION IN MODEL
SYSTEMS MIMICKING HYPEROXALURIA CONDITIONS
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oral presentation/ usmeno priopcenje

According to the latest epidemiological studies, the prevalence of urolithiasis has been
increasing for the past few decades, especially in industrialised countries, possibly due to
improved standard of living and modern dietary habits. Urolithiasis is the formation of crystals
in the urinary tract and is a specific form of pathological biomineralisation. It is a result of
physiochemical mechanisms and involves the processes of nucleation, crystal growth and
aggregation. Many factors may contribute to crystallisation and urinary stone formation
including pH, ionic strength and the presence or absence of substances that can promote or
inhibit the process [1]. Different metabolic disorders, which can be inherited or developed, are
considered to be important risk factors and include hyperoxaluria, hypercalciuria,
hypocitraturia and changes in acidity of the urine. Hyperoxaluria is associated with oxalate
urinary tract stones and oxalate crystal deposition in tissue [2].

In this work, systematic research of spontaneous calcium oxalate precipitation in three systems
with different levels of complexity (simple, NaCl and artificial urine system) and two different
initial pHs (pHi = 5.0 and 9.0) was conducted. In all investigated systems which simulate the
conditions of hyperoxaluria, a dominant precipitation of calcium oxalate monohydrate (COM)
was noted, except in the artificial urine system at pH; = 9.0, where precipitation of a mixture of
calcium oxalate monohydrate (COM) and calcium oxalate dihydrate (COD) occurred. The
most pronounced difference was observed in COM morphology. In the simple system crystals
precipitated in dendritic form, in the NaCl system they took a dendritic form with more or less
irregular shaped crystals, while in artificial urine aggregated and prismatic hexagonal COM
crystals precipitated.

Keywords: calcium oxalate monohydrate, hyperoxaluria, kidney stones
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ELEKTRODA OD STAKLASTOG UGLJIKA
MODIFICIRANA HIDROKSIAPATITOM ZA
ODREDIVANJE CISTEINA

HYDROXYAPATITE FILM MODIFIED GLASSY CARBON
ELECTRODE FOR DETECTION OF CYSTEINE

Ivana Skugor Roncevié, Nives Vladislavi¢, Marijo Buzuk, Slobodan Brini¢

Sveuciliste u Splitu, Kemijsko-tehnoloski fakultet,
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Hydroxyapatite (HAp) modified glassy carbon (HAp/GC) electrode was prepared by two-step
reaction: hydrogenphosphate formed by electrodeposition at constant potential was converted
into HAp film via an acid-base reaction.

The electrochemical behaviour and possibility of electroanalytical determination of cysteine
(CyS) on the HAp/GC electrode was studied using cyclic voltammetry and square wave anodic
stripping voltammetry.

The HAp/GC electrode show great enhancement in determination of cysteine, owning to high
absorbability of HAp film and electroanalytical properties of GC. The properties, such as
absorbability, of optimized HAp film were studied by Electrochemical Impedance
Spectroscopy (EIS) and Fourier-transform infrared spectroscopy (FTIR).

Also, optimized procedure and analytical applicability of HAP/GC electrode are presented. A
linear response between 0.5 umol dm= and 10 pmol dm3 were obtained.

Keywords: hydroxyapatite, glassy carbon electrode, cysteine, electroanalytical determination
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STABILNOST NANOSUSPENZIJA PRIPREMLJENIH 1Z
NISKOTEMPERATURNIH EUTEKTICKIH OTAPALA

STABILITY OF NANOSUSPENSIONS PREPARED WITH
DEEP EUTECTIC SOLVENTS

Anamarija Mitar, Tea Barbaro, Jasna Prli¢ Kardum
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Odrziva otapala tema su sve veceg broja znanstvenih istrazivanja i novih industrijskih rjesenja,
a sve u cilju smanjenja utjecaja organskih otapala na oneéiséenje okolisa, potrosnje energije te
promjene klime. Posljednjih godina se kao rjeSenje ovih problema namece primjena
dizajniranih niskotemperaturnih eutektickih otapala (eng. Deep Eutectic Solvent, DES). DES
je smjesa formirana od Brenstedove ili Lewisove kiseline i baze (akceptora i donora vodikove
veze) Cije je taliSte nize od talista pojedine komponente, a njihova svojstva zadovoljavaju
principe zelene kemije [1,2].

Sposobnost nanosuspenzija da poboljSaju transportna svojstva u procesima prijenosa topline i
tvari mogu doprinijeti energetskoj u¢inkovitosti razli¢itih industrijskih procesa. Primarni uvjet
za ostvarenje spomenutih poboljSanja je priprema stabilnih naosuspenzija. U ovom radu
ispitana je moguénost primjene DES-ova kao baznih fluida u pripremi stabilnih
nanosuspenzija. Poboljsanje toplinskih svojstva primjenom nanosuspenzija moze se objasniti
teorijom Brownovog nasumicnog gibanja dobro rasprSenih nanocestica u suspenziji [3].
Stabilnost nanosuspenzija podrazumijeva sposobnost suspenzije da ostane homogena duze
vremensko razdoblje odnosno, da ne dode do aglomeracije i sedimentacije nanocestica [4].
Ovo istrazivanje je obuhvatilo pripremu nanosuspenzija s razli¢itim DES-ovima i Al203
nanocesticama te nekoliko metoda ispitivanja stabilnosti: vizualno opaZanje, sedimentacija
primjenom centrifuge, mikroskopiranje, odredivanje raspodjele veli¢ina nanocCestica te
pracenje promjene toplinskih svojstava kroz odredeni vremenski period. Dugotrajna stabilnost
nanosuspenzije postignuta je rasprSivanjem 0,3 vol% Al203 u niskotemperatunom
eutektickom otapalu pripravljenim s jabu¢nom kiselinom, frutozom i glicerolom s 30 mas%
vode.

Kljucne rijeci: nanosuspenzije, niskotemperaturna eutekticka otapala, stabilnost
nanosuspenzija

[1] C. J. Clarke, W. Tu, O. Levers, A. Brohl, J. P. Hallett, Processes, Chem. Rev. 118 (2018)
747-800.

[2] Q. Zhang, K. De Oliveira Vigier, S. Royer, F. Jerome, Chem. Soc. Rev. 41 (2012) 7108-7146.
[3] S. Krishnamurthy, P. Bhattacharya, P.E. Phelan, R.S. Prasher Nano Lett. 6 (2006) 419-423.

[4] S. Mukherjee, S. Paria, J. Mech. Civil. Eng. 9 (2013) 63-69.

49



International Conference 17" Ruzicka Days “Today Science —

Tomorrow Industry“, Vukovar, Croatia, September 19™ — 215 2018
/‘ ) Chemical analysis and synthesis/

Years Kemijska analiza i sinteza

PRIPREMA NANOKOMPOZITA POLI(ETILEN OKSIDA) I
POLIEDARSKIH OLIGOMERNIH SILSESKVIOKSANA

PREPARATION OF POLY(ETHYLENE OXIDE)
NANOCOMPOSITES WITH POLYHEDRAL
OLIGOMERIC SILSESQUIOXANES

Natasa Stipanelov Vrande¢i¢!, Branka Andri¢i¢?, Ignazio Blanco?

tUniversity of Split, Faculty of Chemistry and Technology,
R. Boskovi¢a 35, 21000 Split, Croatia
2Department of Civil Engineering and Architecture and INSTM UdR , University of Catania,
V. le A. Doria 6, 95125 Catania, Italy

poster/ poster

Poly(ethylene oxide) (PEO) as a semi-crystalline, biocompatible, water-soluble polyether finds
considerable application in many different branches of industry. Since the discovery of the
ionic conductivity of poly (ethylene oxide) complexes with alkali metal salts, polymer
electrolytes have been extensively investigated as promising candidates to prepare thinner,
lighter and safer lithium ion batteries. However, the typical linear PEO does not meet the
production requirements because of its insufficient ionic conductivity due to the high
crystallinity of the PEO chains. Solid polymer electrolyte (SPE) based on PEO usually shows
low ionic conductivity at room temperature which is not suitable for practical applications.
PEO shows significant conductivity above the melting point. There are a lot of different
approaches to reduce the crystallinity and hence to improve the ionic conductivity of PEO-
based electrolytes, including blending, modifying or making PEO derivatives. One possible
way is introducing the nanofillers, such as polyhedral oligomeric silsesquioxanes (POSS) in
polymer matrix. POSSs are nanoparticles composed of inorganic SigO1, skeleton surrounded
by eight organic groups. In this case the general formula is R7R'(SiO15)s where R is isobutyl
group and R' is phenyl group or monosupstituted phenyl group. The various POSS
nanoparticles were prepared by corner capping reaction of isobutyltrisilanol with the suitable
aryltrimethoxysilane [1]. Substituents on phenyl group are methyl, metoxy, fluorine and
chlorine. In this work, the series of PEO nanocomposites with different hepta isobutyl
polyhedral oligomeric silsesquioxanes (POSS) were prepared and the influence of POSSs on
PEO melting was investigated. It was observed that the glass transition temperature, melting
temperature and crystallinity of PEO decrease when POSSs with methyl, fluorine or chlorine
substituent on phenyl groups are present.

Key words: Poly(ethylene oxide), POSS, crystallinity

[1]1. Blanco, L. Abate, F. A. Bottino, P. Bottino, J. Therm. Anal. Calorim. 108 (2012) 807-815
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ULTRASOUND-ASSISTED EXTRACTION OF PHENOLIC
COMPONENTS FROM TOBACCO WASTE

EKSTRAKCIJA FENOLNIH SPOJEVA IZ DUHANSKOG
OTPADA POTPOMOGNUTA ULTRAZVUKOM

Marija Banozi¢!, Martina Jakovljevié¢?, Ana-Marija Cikos?,
Krunoslav Aladi¢?, Mate Bili¢, Stela Joki¢!

LJosip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, 31000 Osijek, Croatia
2Croatian Veterinary Institute, Branch - Veterinary Institute Vinkovci,
Josipa Kozarca 24, 32100 Vinkovci, Croatia
poster/ poster

Nowadays, a tendency for reducing industry waste is becoming more prominent due to a
growing interest for utilization of industry by-products for various purposes. Tobacco waste
is a by-products produced in large quantities during processing of tobacco and usually
underutilized or considered as waste, in spite of the fact that contain different classes of
useful bioactive components. The use of industry by-products has become extremely
interesting due to ongoing concerns for human health and environment, as well as it
represents cheap and nutritionally valuable raw materials in some other processes.

Tobacco waste (cigarette machine crumbs, dust and mid-rib) and leaves were obtained from
“Fabrika Duhana Sarajevo” from Boshia and Herzegovina.

Ultrasound-assisted extraction from different fractions of tobacco waste and leaves was
performed. The influence of extraction temperatures (30, 50, 70 °C), time (15, 30, 45 min),
solvent ethanol:water ratio (40 %, 60 %, 80 % v/v) and solvent-solid ratio (10, 30 and 50
mL/g) on the phenolic content in obtained extracts was determined.

The content of phenolic components was determined using reversed-phase High
Performance Liquid Chromatography (HPLC). Extracts of various types of tobacco waste
were characterized by high levels of chlorogenic acid and rutin with low level of caffeic acid.
Ultrasound extraction conditions had statistically significant influence on content of phenolic
components.

Keywords: tobacco waste, by-product, ultrasound extraction, bioactive components
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VISOKOTLACNE TEHNOLOGIJE KAO EFEKTIVNE
ZELENE METODE ZA EKSTRAKCIJU KAKAOVE
LJUSKE

HIGH-PRESSURE TECHNLOGIES AS PROMISING
GREEN METHODS FOR EXTRACTION OF COCOA
SHELL

Tanja Gagic¢!, Stela Joki¢?, Zeljko Knez!®, Mojca Skerget*
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poster/ poster

Cocoa shell represents a waste from the industrial production of cocoa and chocolate.
However, it attracts a lot of attention because it is rich in valuable compounds. Re-use of
cocoa shell won’t increase only profitability and avoid environmental pollution, it could also
found application in cosmetic, pharmaceutical and food industry due to its antioxidant,
antimicrobial, anti-ageing, anti-radical and anticarcinogenic properties. Different methods
were used for extraction of cocoa shell, but the data related to the use of green separation
techniques are limited in the literature. Therefore, the aim of this work was to use both
green-based and conventional extraction methods in order to compare results. Supercritical
CO2 extraction was performed at pressures of 200 and 300 bar and at temperatures 40, 60 and
80 °C. Subcritical water extraction was carried out in a batch reactor at temperatures of 170
°C and 220 °C. Soxhlet extraction with hexane and extraction with 50 % acetone were also
performed. Total phenol content, total proanthocyanidin content and antioxidant activity of
extracts were determined. Besides phenolic compounds, some extracts contained high
amounts of theobromine, followed by caffeine and theophylline. Furthermore, subcritical
water extracts were rich in sugars and their derivatives. Fatty acids were also obtained using
supercritical CO, and Soxhlet extraction of cocoa shell and were analysed by gas
chromatography.

Keywords: cocoa shell, extraction, subcritical water, supercritical CO,.
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OPTIMIZACIJA HIDRODINAMICKIH UVJETA ZA
IZMJENU BAKRA NA NaX TAGUCHIJEVOM METODOM

TAGUCHI OPTIMIZATION OF HIDRODINAMIC
CONDITIONS FOR COPPER EXCHANGE ON NaX

Anita Basi¢, Sandra Svilovi¢, Renato StipiSi¢, Nenad Kuzmani¢

University of Split, Faculty of Chemistry and Technology,
Rudera Boskovic¢a 35, 21000 Split, Croatia

poster/poster

In heterogeneous solid-liquid systems, mixing ensures complete solid suspension and
optimal hydrodynamic conditions regarding product properties and power consumption. In
order to find optimal hydrodynamic conditions for copper exchange on zeolite NaX under
isothermal conditions (303 K) Taguchi L8 (412%) method was used. Experiments were carried
out in a glass reactor, V = 1.3 dmq. Suspension height, H = 0,12 m was equal to reactor
diameter, dr. Mixing was performed using four blade pitched blade turbine (D = 0.05 m).
Size of zeolite particles used, in the experiments, was in the range from 0.063 - 0.071 mm.
Solutions containing copper were prepared by dissolving Cu(NO3)2-3H20 or CuCl;:2H20.In
the first part of this work the impeller speed that ensures the state of complete suspension
(Njs) was determined by Zwietering’s visual method 1 s [1] at 0.33 impeller off-bottom
clearances (C/H) and zeolite mass m = 6.5 g. in a reactor with and without baffles. Also, at
all examined mixing conditions torque was measured by Lightnin LabMaster LB2 and the
power consumption per unit mass of suspension was determined as well. The N;s obtained
was used as one of four factors for Taguchi L8 statistical method. Along with N;s, as factors,
presence and absence of baffles in the reactor, blade angle of pitched blade turbine (30°and
70°) and two different solutions containing copper, were used. For experimental results
obtained, Signal to Noise ratio (S/ N — larger the better) were calculated and used to evaluate
optimal experimental conditions. Results of Taguchi analysis showed that the most
influential factor is anion (copper solution), then blade angle, impeller speed and presence of
baffles as last. For optimal conditions kinetic experiment was performed and data obtained
were tested with two kinetic models: Morris-Weber (diffusion based model) and Ritchie
(reaction based model) [2,3].

Keywords: Taguchi optimization, pitch blade turbine, kinetic, ion exchange
[1] T.N. Zwietering, Chem. Eng. Sci, 8 (1958) 224.
[2] W.J. Weber, J. C. Morris, Journal of Sanitarary Engineering Division, Proceedings of

the American Society of Civil Engineers, SA2 (1963) 31.
[3] A.G. Ritchie, J. Chem. Soc. Faraday Trans. 73 (1977) 1650.
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DESORPCIJA SINTETSKOG BOJILA KONGO CRVENILA
S OBOJENOG BIOSORBENSA POMOCU
ORGANSKIH OTAPALA

DESORPTION OF SYNTHETIC DYE CONGO RED FROM
DYE-LOADED BIOSORBENT USING
ORGANIC SOLVENTS
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Synthetic dyes, widely used in many industries, are a heterogeneous group comprised of
structurally very diverse compounds. Coloured industrial effluents represent the most
common sources of water pollution with dyes. The most often used method for the removal
of dyes from industrial effluents is adsorption, which is efficient but costly method due to the
price of conventional adsorbents. Therefore, different lignocellulosic waste materials have
been examined, as possible adsorbents. Dye-loaded lignocellulosic materials after adsorption
process has to be adequately disposed of, so the treatment through solid state fermentation
(SSF) by white-rot fungi is proposed in order to degrade both the material and dye. To
measure the extent of the Congo Red (CR) dye degraded from biosorbent for future analysis
of samples after SSF, individual solvents were used to extract CR adsorbed onto brewers’
spent grain (BSG). Nonpolar solvents (dichloromethane, benzene, chloroform, toluene, and
xylene), polar aprotic solvents (ethyl acetate, acetone, tetrahydrofuran, dimethylformamide,
acetonitrile, dimethyl sulfoxide), and polar protic solvents (water, ethanol, methanol, and
amyl alcohol) were used. A two-component solvent system and three-component solvent
system were also tested. Taking into account the new solvents introduced in the last decades
as an alternative to traditional organic solvents, deep eutectic solvents (DESs) were also
evaluated in the present study. The effect of molar ratio choline chloride and different
hydrogen bond donor in DESs on extraction efficiency of CR from dye-adsorbed BSG was
investigated. Out of the tested polar protic solvents, methanol showed the highest extraction
efficiency of CR from dye-loaded BSG. When polar aprotic solvents were used, the highest
extraction efficiency was achieved using acetonitrile. Compared to individual solvents, the
extraction efficiency was significantly increased when multicomponent solvents were used.
DESs were less efficient than both the polar protic and polar aprotic solvents.

Keywords: brewers’ spent grain, Congo Red, desorption, organic solvents
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PRIMJENA TURBIDIMETRIJSKE METODE PRI
ODREDIVANJU SIRINE METASTABILNE ZONE
BORAKSA U SARZNOM KRISTALIZATORU

APLICATION OF TURBIDIMETRIC METHOD FOR
DETERMINATION OF METASTABLE ZONE WIDTH OF
BORAX INABACH CRYSTALLIZER

Marija Cosi¢, Bruno Cizmi¢, Antonija Celan, Nenad Kuzmani¢

Sveuciliste u Splitu, Kemijsko-tehnoloski fakultet,
Rudera Boskovic¢a 35, 21000 Split, Hrvatska

poster/ poster

Sirina metastabilne zone predstavlja bitan parametar za procjenu dominantnog nukleacijskog
mehanizma te =za odredivanje brzine nukleacije. Granica ove zone predstavlja
koncentracijske i temperaturne uvjete pri kojima zapo€inje nukleacija, a koja uzrokuje
promjene fizikalnih karakteristika sustava, izmedu ostalih i zamucéenje mati¢ne otopine.
Stoga se Cesto pocCetak nukleacije detektira upravo vizualnom metodom temeljenom na
promatranju stanja kristaliziraju¢eg sustava. Medutim, kori$tenje ove metode ogranieno je
na laboratorijske kristalizatore s prozirnom stijenkom, dok je u industrijskim neprozirnim
kristalizatorima potrebno primijeniti neku od tzv. in situ metoda medu koje se svrstava i
turbidimetrijska metoda.

U ovom radu sagledana je moguénost primjene turbidimetrijske metode za odredivanje Sirine
metastabilne zone boraksa u Sarznom kristalizatoru s hladenjem. Ispitivanja su provedena u
kristalizatoru volumena 2,14 dm® opremljenom razbijalima virova te radijalnim turbinskim
mijesalom ¢ija je brzina vrtnje bila konstantna (N = 300 o./min). Kako bi se dobio Sto
potpuniji uvid u osjetljivost primijenjene metode, ispitivanja su se provodila u otopinama
boraksa zasi¢enim u temperaturnom podruc¢ju od 35 do 17 °C te hladenim brzinom od
6 °C/h. Takoder, pocetak nukleacije u sustavu odredivan je i vizualnom te
potenciometrijskom metodom. Rezultati mjerenja ukazali su na vrlo visoku osjetljivost
turbidimetrijske metode u odnosu na ostale koristene metode.

Kljucne rijeci: $irina metastabilne zone, turbidimetrija, Sarzni kristalizator
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METODE KONTINUIRANOG PRACENJA
KRISTALIZACIJE

REAL TIME CRYSTALLIZATION MONITORING
METHODS
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Razvojem analitickih metoda za pracenje procesa kristalizacije (engl. Process Analytical
Technology, PAT) omogucava se kontinuirano pristizanje informacija o stanju klju¢nih
procesnih veli¢ina. Tradicionalne metode pracenja kristalizacije podrazumijevaju mjerenje
standardnih procesnih veli¢ina (temperatura, tlak, pH, razina, protok). Poznavanje tih
veli¢ina, medutim, ne nosi informacije o svojstvima vezanim za proces kristalizacije
(koncentracija otopljene tvari, broj Cestica, raspodjela veliina Cestica, polimorfija) ako ne
postoji model procesa. Kvaliteta produkta ispitivala se tek po zavrSetku procesa pa nije bilo
moguce djelovati na proces tijekom odvijanja kako bi se smanjio utjecaj poremecaja na
produkt. Za pracenje koncentracije otopljene tvari najvisSe se primjenjuju spektrometrijske
metode. Apsorbancija ovisi 0 koncentraciji otopljene tvari $to omoguluje razvoj
kalibracijskog modela koji opisuje ovisnost apsorbancije o koncentraciji otopljene tvari.
Refleksija usredoto¢ene zrake (engl. Focused Beam Reflectance Measurement, FBRM) je
metoda za pracenje broja Cestica i raspodjele veli¢ine Cestica u sustavu. Zbog nacina
mjerenja rezultat ne predstavlja stvarnu raspodjelu veli¢ina Cestica ve¢ tzv. linijsku
raspodjelu Cestica. Za odredivanje stvarne raspodjele veli¢ina Cestica potrebno je razviti
model koji funkcijski povezuje stvarnu s linijskom raspodjelom veli¢ina Cestica.

Polimorfiju kristala moguce je pratiti Ramanovim spektroskopijom ili metodom analize
slike. Kod prac¢enja Ramanovom spektroskopijom potrebno je razviti kalibracijski model koji
povezuje Ramanovo rasprSenje s polimorfnim oblicima koji se mogu pojaviti u sustavu.
Metode analize slike obraduju slike kontinuirano napravljene in-situ mikroskopom.
Razvojem PAT metoda pracenja kljucnih varijabli procesa kristalizacije moguée je voditi
proces povratnom vezom. Uvidom u stanje procesnih varijabli bitnih za kvalitetu proizvoda
djeluje se trenutno kad jedno od svojstava pocne odstupati od zeljenog stanja. Na taj nacin
proces se odrzava na granicama pri kojima je moguce ostvariti bolja svojstva proizvoda, veci
prinos i/ili krace trajanje procesa.

U ovom radu dan je pregled PAT metoda za pracenje i predlozene su metode vodenja
procesa kristalizacije.

Kljucne rijeci: Sarzna kristalizacija, PAT metode, koncentracija otopljene tvari, raspodjela
veli¢ina Cestica, polimorfija
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KINETIKATERPOLIMERIZACIJE | SVOJSTVA
TERPOLIMERA ALKIL-METAKRILATA, STIRENAI tert-
BUTILAMINOETIL-METAKRILATA

TERPOLIMERIZATION KINETICS AND TERPOLYMER
PROPERTIES OF ALKYL-METHACRYLATE, STYRENE
AND tert-BUTYLAMINOETHYL-METHACRYLATE

Stjepan Dzalto, Fabio Faraguna, Ante Jukic¢
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Marulic¢ev trg 19, 10000 Zagreb, Hrvatska

poster/ poster

Sa svrhom priprave polimernih reoloSkih modifikatora za industriju maziva provedene su
terpolimerizacije tert-butilaminoetil-metakrilata (TBAEMA), oktadecil-metakrilata (ODMA)
i metil-metakrilata (MMA) te TBAEMA, ODMA i stirena (St). Reakcije su provedene do
niskih konverzija (< 10 mas. %) uz peroksidni inicijator pri temperaturi 70 °C u dilatometru
volumena oko 20 mL uz ukupnu koncentraciju monomera u toluenu od 2 moldm. Na oba
ternarna sustava ispitan je dizajn optimalnih eksperimenata [1, 2] prema kojem je za potpuni
opis terpolimerizacijskog sustava (meduovisnosti sastava smjese monomera i sastava
terpolimera) dovoljno provesti samo tri eksperimenta pri ¢emu se udjeli monomera u
pojedinoj reakcijskoj smjesi mijenjaju tako da jedan monomer ima udio 80 mol. %, a druga
dva po 10 mol. %. Omjeri kopolimerizacijskih reaktivnosti pripadajuc¢ih binarnih smjesa
odredeni su neovisnim pokusima. Sastav sintetiziranih terpolimera odreden je nuklearnom
magnetskom rezonancijom (NMR). Raspodjela molnih masa terpolimera odredena je
kromatografijom isklju¢enja po veli¢ini (SEC) te toplinski fazni prijelazi (stakliste i
kristalizacija bo¢nih lanaca) diferencijalnom pretraznom kalorimetrijom (DSC). Istrazen je i
utjecaj promjene sastava terpolimera na kontaktni kut s vodom.

Kljucne rijeci: terpolimerizacija, kinetika terpolimerizacije, alkil-metakrilatni polimeri

[1] N. Kazemi, T. A. Duever, A. Penlidis, AIChE J, 60 (5) (2014), str. 1752-1766.
[2] N. Kazemi, T. A. Duever, A. Penlidis, Macromol React Eng, 9 (5) (2015), str. 228-244.
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INHIBICIJA KOROZIJE KONSTRUKCIJSKOG CELIKA
U NEUTRALNOM KLORIDNOM MEDIJU SMJESOM
NETOKSICNIH KOROZIJSKIH INHIBITORA

INHIBITION OF CORROSION OF THE CONSTRUCTION
STEEL IN THE NEUTRAL CHLORIDE MEDIA BY
MIXTURE OF NON TOXICAL CORROSION INHIBITORS
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oral presentation/ usmeno priopcenje

U radu je ispitivano sinergisticko djelovanje smjesa netoksi¢nih korozijskih inhibitora
propolisa, tanina i natrijevog benzoata uz emulgatore $krob i polietilen-glikol (PEG400).
Sinergisti¢ko djelovanje ispitivano je pomocu elektrokemijskih metoda impendancije i
linearne polarizacije te korozijskim monitoringom na LPR probi. Korozija je ispitivana u
otopini 0,5 M NaCl na elektrodama LPR probe izradenim od ¢elika AISI 1090 i na elektrodi
od celika X52 SL koriStenoj za polarizacijska mjerenja. Pokazano je da se najbolje
sinergisticko djelovanje postize kod otopine optimalnog sastava, koja sadrzi 100 ppm
propolisa, 2000 ppm tanina i 2000 ppm natrijevog benzoata uz dodatak 400 ppm $kroba i
200 ppm PEG-a. Premjestanjem elektroda nakon 24 sata formiranja adsorbiranog sloja
inhibitora natrag u otopinu 0,5 M NaCl, dokazano je zadrzavanje kompaktnog i dobro
prianjajuceg zastitnog sloja na povrSini metala i u slucaju odsutnosti inhibitora u okoliSu.
Prilikom mijeSanja otopine, pojacava se efekt djelovanja ispitivane smjese inhibitora, jer
inhibitor sprjecava dotok kisika na povrSinu metala. Navedena opaZanja ukazuju na
mogucénost efikasne Sarzne primjene ispitivane smjese inhibitora u protocnim sustavima.
Brzina korozije u optimalnoj otopini uz dodatak $kroba i PEG-a, u stacionarnom stanju
iznosila je 2,03 mpy, a pri brzini mijeSanja od 90 rpm brzina je bila 2,07 mpy. U sustavu bez
inhibitora, pri istim uvjetima, brzine korozije iznosile su 4,07 i 27,84 mpy.

Kljucne rijeci: sinergisticko djelovanje, ¢elik, propolis, tanin, natrijev benzoat
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PRIPREMA | KARAKTERIZACIJA POLI(ETILEN-
OKSID)/CLOISITE 93A NANOKOMPOZITNIH
POLIMERNIH ELEKTROLITA

PREPARATION AND CHARACTERIZATION OF
POLY(ETHYLENE OXIDE)/CLOISITE 93 A
NANOCOMPOSITE POLYMER ELECTROLYTES
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Metodom interkalacije iz taljevine pripremljeni su uzorci poli(etilen-oksida) s organski
modificiranim montmorilonitom Cloisite 93A razli¢itih masenih udjela. Ispitivan je utjecaj
dodatka organski modificiranog montmorilonita Cloisite 93A na strukturu i toplinska

svojstva poli(etilen-oksida) prosjeéne molekulske mase M, = 1 000 000. Primjena

rasprsenja X-zracenja pod malim kutom dokazuje da dodatak punila u polimernu matricu
poveéava meduslojne udaljenosti punila, dok primjena infracrvene spektroskpoije s
Fourierovom transformacijom ukazuje na naruSavanje spiralne konformacije izvornog
poli(etilen-oksida). Toplinski prijelazi, kristalnost i toplinska postojanost nanokompozita
ispitivani su diferencijalnom pretraznom kalorimetrijom (DSC) i termogravimetrijom (TG).
Iz DSC analize vidljivo je da dodatak punila uzrokuje blago snizavanje taliSta i kristalnosti
poli(etilen-oksida). Primjenom TG analize utvrdeno je da se povefanjem udjela punila
smanjuje toplinska postojanost poli(etilen-oksida). Otapanjem litijevog bis(oksalato)borata u
poli(etilen-oksid)/Cloisite 93 A nanokompozitu pripravljen je polimerni elektrolit na osnovi
poli(etilen-oksida). Primjenom elektrokemijske impedancijske spektroskopije utvrden je udio
punila Cloisite 93A pri kojoj ionska provodnost pokazuje maksimalnu vrijednost u odnosu
na ionsku provodnost poli(etilen-oksida).

Kljucne rijeci: polimerni nanokompoziti, poli(etilen-oksid), ionska provodnost, Cloisite 93A
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FTIR | XRD ANALIZA TLA NA PODRUCJU PLITVICKIH
JEZERA

FTIR AND XRD ANALYIS OF SOIL ON PLITVICE
LAKES AREA
1

Anita Pti¢ek Siro¢i¢!, Stanislav Kurajica?, Dragana Dogan¢ic¢™,
Nikolina Fister!

tUniversity of Zagreb, Faculty of Geotechnical Engineering,
Hallerova aleja 7, 42000 Varazdin, Croatia
2University of Zagreb, Faculty of Chemical Engineering and Technology,
Maruli¢ev trg 19, 10000 Zagreb, Croatia

oral presentation/ usmeno priopcenje

The Plitvice Lakes National Park is located in the northwestern part of the Dinaric Karst in central
Croatia. Hydrological system of 16 cascading lakes separated by tufa barriers and waterfalls covers
about 1 % of the total surface area of the park. The Plitvice Lakes catchment is almost entirely within
the boundaries of the National Park. The Plitvice Lakes National Park is a karst environment composed
of Upper Triassic to Upper Cretaceous carbonate rocks (limestones and dolomites). Sediments present
in this area are deposited during the Quaternary period. Unique geomorphological, hydrological,
biogeochemical and biological phenomenon of the Plitvice Lakes attracts around 1 million visitors a
year making this area very susceptible to anthropogenic influence. This area was added to UNESCO
World Heritage list in 1979. Soils in the Plitvice Lakes area are classified as automorphic soil. Their
main characteristic is wetting through precipitation only with no additional wetting. The dominant type
of soil is calcocambisol or brown limestone soil (soil developed on limestones and dolomites). Along
with the calcocambisol, there are also rendezines, calkomelanosols, luvisol and red soils (terra rosa).
During May 2017, 10 samples of soil, peat and stream sediment were collected in Plitvice Lakes
catchment and partly in the assumed zone of influence. After drying and milling, X-ray diffraction
(XRD) and Fourier Transform Infrared spectroscopy (FTIR) analysis of samples was performed. XRD
analysis showed predominance of low-quartz, which was found in all samples, most often as dominant
phase. Dolomite was found in half of the samples, almost always as a significant phase while calcite
was dominant phase in one of the samples. In most of the samples members of the feldspars and
chlorites groups, as well as muscovite were present as minor phases. The solid soil phase is a mixture
of organic substances and minerals and makes up 30 to 60 % of the total soil content, the rest being air,
water and living organisms. Unlike organic matter, minerals have smaller absorption bands of greater
intensity. The intensity and position of the absorption bands depends on the chemical composition and
origin of clays, especially the presence of impurities. The doublet band in the range 1008-1032 cm
corresponds is due to the Si-O-Al and Si-O-Si stretching in aluminosilicate minerals. The 1090 cm!
band is due to normal-to-the-plane stretching of Si-O-Si. The obtained results, with fewer exceptions,
are well matched with the absorption peak values of silicates and carbonates mentioned in the literature
and the available FTIR spectrum databases. The organic matter, depending on the type of soil, makes
on average 2-10 % of the solid phase content of the soil. The absorption bands in the range of 2800-
3000 cm* due to the organic matter are visible in spectra of all samples.

Keywords: Plitvice Lakes, soil, Fourier Transform Infrared spectroscopy, X-ray diffraction
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ISPITIVANJE MJESAVINA MINERALNOG | ESTERSKOG
ULJA ELEKTRICNIM I TOPLINSKIM METODAMA
STUDY OF MINERAL AND ESTER OILS MIXTURES BY
ELECTRIC AND THERMAL METHODS

Roko Blazic!, Ivana Vili¢?t, Ivanka Radi¢?, Renata JuriSi¢?, Elvira Vidovi¢!

1Sveuciliste u Zagrebu, Fakultet kemijskog inzenjerstva i tehnologije,
Marulic¢ev trg 19, 10000 Zagreb, Hrvatska
2Koncar - Distributivni i specijalni transformatori d.d.,
J. Mokrovica 8, 10090 Zagreb, Hrvatska

poster/ poster

Za pouzdan i ulinkovit rad transformatora veoma je vazno zadrzavanje kvalitete
transformatorskog ulja, uz brojne druge faktore koji mijenjaju kvalitetu ukupnog izolacijskog
sustava. Pracenje i odrzavanje kvalitete ulja omogucuje dugi radni vijek transformatora (30-
40 godina), §to se postize redovnim ispitivanjem fizikalnih, kemijskih i dielektri¢nih
svojstava ulja.

Sve brojniji poticaji za uvodenjem prirodnih materijala na bioosnovama kao zamjena za
fosilne materijale ali i odredena poboljSana svojstava esterskih ulja, kao $to je manja
osjetljivost na vlagu uz sposobnost apsorpcije veée koli¢ine vlage §to produZuje trajanje
celulozne izolacije, razlog su da se ispituju karakteristike i mogucnosti primjene mjesavina
mineralnog i esterskog ulja u elektriénim transformatorima.

U ovom radu priredene su mjeSavine mineralnog trafo ulja HyVolt Il (Ergon) - HIII i
sintetskog esterskog ulja Midel® 7131 (M&I Materials) - M7131 te su ispitivana njihova
svojstva. Viskozimetrijska mjerenja pokazala su dobru stabilnost mjesavina tijekom 30 dana
te ofekivano smanjenje viskoznosti s porastom udjela HIIl ulja. S druge strane s porastom
udjela HIII ulja znacajno se smanjuje toplinska stabilnost priredenih mjesavina. Najniza
dopustena vrijednost probojnog napona za obradeno mineralno tansformatorsko ulje iznosi
70 kV, za sintetski ester 75 kV, pri ¢emu priredene mjesavine imaju vrijednosti > 78,7 kV i
zadovoljavaju normu IEC 60156. Maksimalna dopustena vrijednost faktora dielektri¢nog
gubitka mineralnog ulja (tg J, 90 °C) iznosi 0,005, a sintetskog esterskog ulja 0,03 (Norma
IEC 60247). Vrijednosti faktora dielektri¢nog gubitka tg 6 mjeSavine s 50 vol. % mineralnog
ulja HII neznatno prekoracuje minimalnu vrijednost (0,0056) dok su kod drugih mjesavina
znatno vece.

Na osnovi provedenih mjerenja uocava se da su priredene mjeSavine mineralnog trafo ulja i
sintetskog esterskog ulja stabilne u cijelom podrucju sastava i pokazuju zadovoljavajucu
dielektri¢nu ¢vrstocu tj. visoke vrijednosti probojnog napona. MjeSavina s najve¢im udjelom
mineralnog trafo ulja vrlo je blizu normirane vrijednosti dielektri¢nog gubitka.

Kljucne rijeci: mineralno trafo ulje, sintetsko estersko ulje, dielektri¢na svojstava
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THE INFLUENCE OF THE DISPERSED PHASE
MORPHOLOGY ON THE MECHANICAL AND THERMAL
PROPERTIES OF POLYLACTIDE POLYMER BLENDS

Vedrana Lovin¢i¢ Milovanovi¢!, lvana Hajdinjak?, Ivona Loviri§a?,

Igor Dejanovi¢?, Domagoj Vrsaljko?

IMAXICON d.o.o0., Kruzna 22, HR-10 000 Zagreb, Croatia
2University of Zagreb, Faculty of Chemical Engineering and Technology,
Marulic¢ev trg 19, 10000 Zagreb, Croatia

oral presentation/ usmeno priopcenje

Due to their specific properties polymers have found application in various areas of human
activity so nowadays they are considered the most important technical materials. Among
huge variety of polymers and polymer blends that have been investigated in the past decade
scientists were particularly interested in polylactide (PLA) for its natural origin and
biodegradability. Also, PLA is one of the most common polymers used in commercially
available and generally accepted production technology of additive manufacturing known as
the 3D printing.

The research studied the influence of different processing temperature and influence of TiO»
and CaCOs fillers on morphology, mechanical and thermal properties of PLA polymer
blended with low-density polyethylene (PE-LD) and high-density polyethylene (PE-HD) in
90/10 weight ratio. With the three types of TiO- filler the impact of the particle size of the
filler was also examined.

It has been shown that the different processing temperature has no significant impact on the
morphology, mechanical and thermal properties of PLA/PE-LD 90/10 and PLA/PE-HD
90/10 polymer blends. It has also been shown that better phase interaction is not the crucial
factor for the improvement of the mechanical properties but the domain size distribution of
the dispersed phase within the matrix and the dispersion of the filler are. Better mechanical
properties showed samples with a narrow size distribution of the dispersed phase domain
(5 pum to 10 um) with the higher portion of larger domains that are uniformly distributed
within the polymer matrix.

Keywords: polylactide, polymer blends, mechanical properties, thermal properties
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UTJECAJ ERITROMICINA NA Pseudomonas putida
IMPACT OF ERYTHROMYCIN ON Pseudomonas putida

Marija Vukovi¢ Domanovac, Martina Miloloza, Josip Leko, Monika Sabig,
Martina Sudar, Zvjezdana Findrik Blazevi¢

Sveuciliste u Zagrebu, Fakultet kemijskog inZenjerstva i tehnologije,
Marulicev trg 19, 10000 Zagreb, Hrvatska

poster/ poster

Aktivne farmaceutske tvari predstavljaju ekoloski problem globalnih razmjera. U okoli§
dospijevaju isklju¢ivo uslijed antropogenih aktivnosti. Prisustvo farmaceutika u okolisu
poveéava rizik za sve Zive organizme zbog njihove sposobnosti bioakumulacije i svojstva
ekotoksicnosti. Pove¢ane koncentracije uofene su u razvijenim zemljama i zemljama u
razvoju zbog urbanizacije i industrijalizacije. Koliko su farmaceutici Stetni, potvrduje
¢injenica da uzrokuju nepovratne promjene za prirodna okruzenja. Zabrinutost je sve veca jer
su prisutni u pitkim vodama §to izravno utjece na ljudsko zdravlje. U ovom radu istraZivan je
utjecaj makrolidnog antibiotika eritromicina na bakterijsku kulturu Pseudomonas putida
izoliranu iz farmaceutske otpadne vode. Rezultati testova osjetljivosti pokazuju otpornost
bakterijske kulture na koncentracije eritromicina od 0,2 do 2000 mg/L. Pri uzgoju P. putida u
tekucoj hranjivoj podlozi s koncentracijom eritromicina od 200 mg/L uocene su znacajne
promjene u morfologiji stanica. Kako bi se vidjelo inducira li eritromicin proizvodnju enzima
u stanicama P. putida, tijekom uzgoja u hranjivoj podlozi uz 0,2 i 200 mg/L eritromicina,
pracena je aktivnost enzima esteraze. Tijekom 72 h uzgoja bakterijske kulture P. putida s
eritromicinom, zamijeCen je porast enzimatske aktivnosti Kada je postignuta najveca
aktivnost enzima, stanice P. putida su razbijene ultrazvukom te je sirovi enzimski ekstrakt
testiran za razgradnju makrolidnog antibiotika eritromicina.

Kljucne rijeci: Pseudomonas putida, eritromicin, esteraza

63



International Conference 17" Ruzicka Days “Today Science — Tomorrow
Industry 7, Vukovar, Croatia, September 191" — 21t 2018

/‘ ) Chemical and biochemical engineering/

Jears Kemijsko i biokemijsko inZenjerstvo

PRIPREMA | KARAKTERIZACIJA KOMPOZITA
POLIETILENA S METALNIM OKSIDIMA

PREPARATION AND CHARACTERIZATION OF
POLYETHYLENE/METAL OXIDE COMPOSITES

Ana Persi¢!, Paula Santini®, Stjepko Krehula?, Vanja Gilja', Zlata Hrnjak
Murgié!, Ljerka Kratofil Krehula?

'Faculty of Chemical Engineering and Technology University of Zagreb,
Maruli¢ev trg 19, P. O. Box 177 HR-10000 Zagreb, Croatia
2Ruder Boskovi¢ Institute, P.O. Box 180, HR-10002 Zagreb, Croatia

poster/poster

Jedna od posebnih vrsta aktivnih polimernih materijala su polimerni kompoziti s UV
blokiraju¢im djelovanjem. Da bi se postiglo UV blokiranje, potrebno je u polimernu matricu
dodati aktivne komponente koje karakterizira funkcijsko svojstvo UV zastite. U ovom radu,
pripremljeni su kompoziti na bazi polietilena niske gustoc¢e (LDPE) s punilom, tj. aktivnom
tvari s potencijalnim svojstvom UV blokiranja. Kao punilo u polimernu matricu dodani su
metalni oksidi (TiO2, ZnO i SiO2) ili isti metalni oksidi uz dodatak srebra. Polimerni
kompoziti pripremljeni su u Brabender gnjetilici te su zatim ispreSani u folije kako bi se
provela Kkarakterizacija uzoraka. Tako pripremljeni uzorci Kkarakterizirani su FTIR
spektroskopijom, termogravimetrijskom analizom, UV/Vis spektroskopijom te su im ispitana
barijerna i mehanicka svojstva. Provedene analize pokazale su kako dodatkom punila dolazi
do poboljsanja prvotnih svojstava Cistog polimera te ga ¢ini prikladnim materijalom za
ambalazu. Rezultati pokazuju da se dodatkom punila i u maloj koli¢ini mozZe postiéi
zadovoljavaju¢a UV zastita.

Dodatak srebra povecava apsorpcijsku mo¢ metalnih oksida, a samim time polimerne
kompozite ¢ini jos stabilnijim na UV/Vis zracenje.

Kljucne rijeci: polietilen, metalni oksidi, polimerni kompoziti
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TERMOFIZICKA SVOJSTVA MODELNIH SUSTAVA
HIDROKOLOIDA I SECERA

THERMOPHYSICAL PROPERTIES OF MODEL
SYSTEMS OF HYDROCOLLOIDS AND SUGARS

Nela Nedi¢ Tiban, Lorena Novak, Mirela Kopjar

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, 31000 Osijek, Croatia

poster/ poster

Thermophysical properties of model systems of hydrocolloids (0.6% of guar or xanthan) and
sugars (30, 40, 50% trehalose or sucrose) were studied with differential scanning calorimetry
(DSC). DSC scans were used to determine behaviour of model systems in temperature range
(from - 60 °C to 140 °C), i.e. as a base for determining onset and midpoint glass transition
temperatures (Tgo and Tgm), change of specific heat capacity (Acp), melting temperatures
(Tmo - onset, Tm, - peak and Tme - endset) and enthalpy of melting (AHm). Samples were
investigated with the two different methods, depending on starting temperature of
measurement (25 °C or -60 °C). Ty, Tm and AHm values decreased as the sugars
concentrations increased, which is more pronounced in samples with sucrose. For example,
Tgm in model systems of xanthan and trehalose decreased for 2 °C with increase of trehalose
amount. In guar samples with addition of trehalose these decrease was 1.3 °C. In the systems
with addition of sucrose decrease was 6.2 °C and 6.7 °C, for xanthan and guar, respectively.
There were no significant differences in the DSC parameters between investigated
hydrocolloids.

Keywords: guar, xanthan, trehalose, sucrose, thermophysical properties.
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COLOUR CHARACTERISTICS OF DIFFERENT BARLEY
FLOUR SAMPLES

SVOJSTVA BOJE BRASNA DOBIVENIH OD RAZLICITIH
SORTI JECMA

Gordana Simié, Ivan Abi¢i¢, Daniela Horvat, Georg Drezner, Alojzije Lali¢
Agricultural Institute Osijek, Juzno predgrade 17, 31000 Osijek, Croatia

poster/ poster

Cereal grains are basic raw material in preparing bread, pasta, noodles, cakes and other
bakery products around the world. Besides providing starch and energy, cereal based foods
represent a good source of dietary fibres, vitamins, minerals and trace elements. Studies have
reported a significant contribution of barley consumption to human health due to
phytochemicals that play important roles in preventing the development of chronic diseases
[1]. Bioactive substances with immune stimulating and health maintaining potentials present
in barley include fibres, especially B-glucan, vitamins and other phytochemicals such as
phenolic acids, flavonoids, lignans, vitamin E (tocols), sterols, and folates [2]. Whole meal
barley flour, as nutritionally beneficial constituent, can be used as supplement to wheat flour
in traditional recipes of bakery products. Incorporation of barley flour leads to dark grey
colour of bread and this could be one of the obstacles when using barley in food products.
According to consumers’ preferences, colour and appearance are the main quality attributes
when it comes to consumption of cereal food products [3]. In this study, the colour of the
whole grain flour samples prepared from different barley varieties was evaluated. Colours of
barley flours were recorded using the CIE L* a* b* scale. The colour of hulless barley flours
was lighter and less yellow than whole meal flours obtained from hulled winter and spring
barley and from wheat flour. Hulless barley varieties GZ-186 (89.12) and Osk.7.25/1-13
(88.99) presented highest L* values, while wheat variety Leuta had the lowest L* value
(79.47). Value a* indicates the point on the red/green coordinate, going from green (-a*)
towards red (+a*). Hulless (-0.49), winter (-0.38) and spring (-0.18) barley flours presented
negative greener a* value, while wheat flours had in average positive redder (0.75) a* value.

Keywords: barley, flour, colour

[1] C.R. Seo, B. Yi, S. Oh, S.M. Kwon, S. Kim, N.J. Song, J.Y. Cho, K.M. Park, J.Y. Ahn,
J.W. Hong, M.J. Kim, J Funct Foods, 12 (2015), 208-218.

[2] E. Idehen, Y. Tao, S. Sang, J Food Drug Anal, 25(1) (2017), 148-161.

[3] E. K. Arendt, E. Zannini Cereal Grains for the Food and Beverage Industries, Cambridge,
U.K.: Woodhead Publishing Limited, (2013), 180-191.

66



International Conference 17" Ruzicka Days “Today Science —
Tomorrow Industry 7, Vukovar, Croatia, September 191" — 215t 2018 /O
Food technology and biotechnology/

Prehrambena tehnologija i biotehnologija year

UTJECAJ KOLICINE I VRSTE DODATKA NA SVOJSTVA
KEKSA OD RIZINOG BRASNA

IMPACT OF THE QUANTITY AND TYPES OF ADDED
MATERIALS ON BISCUITS RICE FLOUR PROPERTIES

Martina Andrejas, Dijana Milicevi¢, Gordan Avdi¢

Univerzitet u Tuzli, Tehnoloski fakultet
Univerzitetska 8, 75000 Tuzla, Bosna i Hercegovina

poster/ poster

Keksi i krekeri zauzimaju vazno mjesto u prehrambenoj tehnologiji, bez obzira da li se prave
od brasna ili sa nekim drugim sastojcima. Danas se na trzi§tu moze naéi vrlo veliki broj
keksa i slicnih proizvoda napravljenih od razli¢itih vrsta brasna i dodataka. Uz bijelo
pSeni¢no brasno koriste se i crno i integralno, te raZeno, rizino i druge vrste brasna. Pored
brasna se dodaju i drugi dodaci kako bi se poboljsala nutritivna vrijednost keksa i krekera.
Na taj nacin ovi proizvodi se, S obzirom na vrstu dodataka, mogu svrstati i u proizvode za
posebne grupe potrosaca (dijabeti¢are, oboljele od celijakije, sportase, itd.). U tu grupu
spadaju 1 tzv. energetske ploCice kod kojih se nastoji smanjiti koli¢ina brasna, a povecati
koli¢ina voéa i povréa ili njihovih ostataka nakon cijedenja i proizvodnje drugih proizvoda.
Ovaj rad je dio preliminarnih ispitivanja za izradu doktorske disertacije.

Keksi su napravljeni od rizinog brasna, a radi pobolj$anja nutritivne vrijednosti koriteni su
bademi (mljeveni, usitnjeni, prethodno tostirani) i suSeno tropsko voce. U keksima je
odredena nutritivna vrijednost, uz odredivanje osnovnih sastojaka. Osim toga, keksi su i
organolepticki ocijenjeni.

Kljucne rijeci: keks, riZino brasno, bademi
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OKSIDATIVNA STABILNOST BILJNIH ULJA TIJEKOM
ZAGRIJAVANJA NA VISOKIM TEMPERATURAMA |
PRI PRZENJU KRUMPIRA

OXIDATIVE STABILITY OF EDIBLE VEGETABLE OILS
DURING HEATING AT HIGH TEMPERATURES AND
FRYING OF POTATOES

Sandra Maric¢i¢ Tarandek, Zvonimir Ladesi¢
Zvijezda d.d., Marijana Cavi¢a 1, 10000 Zagreb, Hrvatska

poster/poster

Svrha ovog rada bila je procjena oksidativne stabilnosti i kvalitete raznih biljnih ulja na
visokim temperaturama i pri przenju krumpira u ovisnosti o vremenu izlaganja.

Pokus je proveden sa visokooleinskim suncokretovim uljem (HOSO), suncokretovim uljem
(SU), palminim oleinom (PO) i suncokretovim uljem s dodatkom antioksidansa (SUAQO).
Navedena biljna ulja izlagana su temperaturama od 180 i 220 °C u fritezi za duboko prZenje
u vremenu od 10, 30 i 60 minuta. Przenje smrznutih krumpiri¢a izvodilo se pri navedenim
temperaturama u vremenu od 10 i 30 min.

Za procjenu oksidativne stabilnosti uzorcima biljnih ulja odredeni su peroksidni i anisidinski
broj, slobodne masne kiseline, te sadrzaj trans-masnih kiselina prije i nakon zagrijavanja pri
svakoj zadanoj temperaturi i vremenu izlaganja.

Svim uzorcima s povi§enjem temperature i produZenjem vremena zagrijavanja smanjivala se
oksidativna stabilnost, ali kao najstabilnije pokazalo se visokooleinsko suncokretovo ulje
(HOSO).
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KONTROLA KVALITETE RAZLICITIH VRSTA SIROVE I
PRZENE KAVE

QUALITY CONTROL OF DIFFERENT SORTS OF RAW
AND ROASTED COFFEE BEANS

Sandra Zavadlav, Marijana Blazi¢, Elizabeta Kralj, Martin Bozuri¢

Karlovac University of Applied Sciences,
J. J. Strossmayer Square 9, 47000 Karlovac, Croatia

poster/ poster

Customers’ high demands on flavor richness of coffee, its aroma and creaminess, require
high quality control of raw materials and its preparation to ensure the perfect final product.
After each processing step, coffee beans pass the strict quality control to ensure that each
individual bean meets the quality. Continuous tasting and testing of green and roasted coffee
ensures that only the best beans appear in the final product. At the moment, the two most
common types of coffee are Arabica and Robusta, which differ in shape and size of the bean,
caffeine content and flavor. Robusta coffee has higher bitterness and caffeine content than
Arabica coffee. To meet consumer’s requests, and achieve better taste of coffee drink,
Robusta coffee beans are usually blended with Arabica coffee. Several commercial brands of
coffee were examined on the moisture of raw coffee, the grain size, the lack of raw coffee,
the granulation of the fried coffee, the color of fried ground coffee, the color of the espresso
coffee and the color of the jubilee coffee beans. The aim was to evaluate raw coffee and
processed coffee beans to determine which of them meet even the most demanding
consumer’s requests. Both, raw and roasted coffee, have met all the parameters examined,
and a high product quality was obtained.

Keywords: raw coffee, roasted coffee, minced coffee, quality control
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VOLTAMETRIJSKO ODREDIVANJE SADRZAJA
KLOROGENSKIH KISELINA U KAVAMA

VOLTAMMETRIC DETERMINATION OF
CHLOROGENIC ACIDS CONTENT IN COFFEE

Ivana Tomac, Marijana Juri¢, Mario Lackovi¢, Lidija Jakobek

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, 31000 Osijek, Croatia

poster/ poster

The voltammetric determination of chlorogenic acids content in eight different brands of
coffee (four different brands of ground coffee and four different brands of instant coffee) was
investigated. The main chlorogenic acid isomer in coffee samples is 5-O-caffeoylquinic acid
(5-CQA) and because of that is chosen as a standard. Before the determination of
chlorogenic acids content, the electrochemical properties of the 5-CQA were analysed by the
square-wave voltammetry (SWV) and differential pulse voltammetry (DPV). The
voltammetric measurements of the 5-CQA have provided information about oxidation
mechanism of dominant chlorogenic acid isomer in coffee samples that occur on the surface
of the glassy carbon electrode (GCE). The quantification of the total chlorogenic acids
content in different brands of coffee was performed by the SWV and DPV using calibration
curves. The voltammetric characterization of 5-CQA and coffee samples in 0.1 M phosphate
buffer pH 7 were performed. All coffee samples showed net peak signals at almost the same
potential as 5-CQA (E, = 0.223 V for SWV and E, = 0.187 V for DPV). Additionally,
spectrophotometric method was performed in order to compare the total content of
chlorogenic acids in coffee samples with performed voltammetric methods. The total content
of chlorogenic acids obtained by the SWV, DPV and Folin-Ciocalteu methods in coffee
samples was expressed as mg 5-CQA per 100g of coffee.

Keywords: electrochemical methods, ground coffee, instant coffee, chlorogenic acids
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KEMIJSKA | SENZORSKA SVOJSTVA CRNIH VINA
BARANJSKOG VINOGORJA

CHEMICAL AND SENSORY PROPERTIES OF RED
WINES FROM BARANJA VINEYARDS

Nebojsa Koji¢!, Lidija Jakobek?

Wupik d.d., Sajmiste 113¢c, HR-32000 Vukovar, Croatia
2Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhac¢a 20, 31000 Osijek, Croatia
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The aim of this paper was to compare the chemical and sensory properties of the Cabernet
sauvignon, Frankovka, Merlot and Pinot noir wines (vintage 2013) over a period of one year.
The following chemical parameters were examined in wines: alcohol, total acid, volatile acid,
total dry extract, specific weight and free and total sulfur dioxide (SOz). The sensory
evaluation was performed by a 100-point method. The results showed that certain chemical
parameters such as SO decreased over time, and volatile acids as well as total acids,
increased. Measurements showed that alcohol as a quality parameter in a slight decline as
well as specific weight, considering that red wines are subject to deposition over time, which
has an impact on the content of total dry extract. Also, since red wines evolve over time, all
wines have got a bit higher rating than at the beginning. Expressed in points, the wines were
rated high quality, little was lacking to be rated as top quality, but with physical-chemical
properties it could be included in that category.

Keywords: chemical properties, sensory properties, red wines
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UTJECAJ VRSTE FERMENTACIJSKE POSUDE |
VREMENA SKLADISTENJA NA AROMATSKI PROFIL I
BOJU VINA SORTE PLAVAC MALI

THE INFLUENCE OF FERMENTATION VESSELS AND
STORAGE TIME ON THE AROMATIC PROFILE AND
COLOR OF THE PLAVAC MALI WINE VARIETY

Anita Pichler, Ivana Ivi¢, Josipa Andabak, Masa Safranjevié, Mirela Kopjar

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhac¢a 20, 31000 Osijek, Croatia
poster/ poster

Wine is an alcoholic beverage produced by fermentation of grape juice. It contains hundreds
of different chemical compounds that affect the quality of wine, its color and aroma. The
aroma of wine is a combination of grape aroma and aroma that is generated during alcoholic
fermentation and aging or storage of wine. Therefore, the types of fermentation vessels,
storage vessels and bottles have a great influence on the final product. Fermentation vessels
are usually made out of stainless steel or wood. Depending on the material of fermentation
vessel, formation or loss of different types of aromatic substances will occur.

Glass bottles are commonly used for packaging, aging and storage of the wine. Storage time
can have a great influence on the aromatic profile and color of the final product, depending
on the storage conditions. During bottle storage, wine is exposed to relatively low, but
sufficient quantities of oxygen that modulates the extent of different reactions. Those
reactions result in formation or degradation of volatile and nonvolatile compounds, affecting
directly on organoleptic properties of the wine.

The aim of this study was to determine the influence of two types of fermentation vessels
(stainless steel and oak wood) on the aroma, color and chemical composition of the Plavac
mali red wine variety that was stored in glass bottles for one year. The results of the analysis
showed that the wine produced by fermentation in wooden barrel had more complex
aromatic profile, containing mostly woody, leafy, waxy, earthy, sweet, floral and mild fruity
aroma (eg. heptanol, octanol, phenethyl alcohol, nerolidol, ethyl caproate, diethyl succinate
etc.). This sample also contained higher concentrations of polyphenols, flavonoids and higher
antioxidant activity. The wine produced by fermentation in stainless steel contained lower
number of aroma compounds, with mostly fresh, floral, fruity, leafy and sweet odor. The
storage time resulted in decrease of concentration of some volatile compounds, but also in
formations of some new ones (ethyl linoleate, ethyl oleate, ethyl stearate).

Keywords: wine aroma, color, stainless steel, wooden barrel, storage time.
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EKSTRAKCIJA UKUPNIH POLIFENOLA IZ KOMINE
GROZDA PRIMJENOM NOVIH TEHNIKA
EKSTRAKCIJE

EXTRACTION OF TOTAL PHENOLS FROM GRAPE
POMACE USING NOVEL EXTRACTION TECHNIQUES

Ante Loncari¢, Antun Jozinovi¢, Jurislav Babi¢, Drago Subari¢

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, 31000 Osijek, Croatia

poster/ poster

Fruits are rich in several bioactive compounds and as such represent the simplest form of
functional foods. Some of the bioactive compounds found in fruits showed to have great
impact on human's enhancing human health and preventing disease. One of the more
important bioactive compounds with impact on human health are polyphenols. Processing of
fruits into fruit products result with high amounts of by-product material rich in polyphenols.
One of such by-product is the residue of pressed grapes, grape pomace. The extraction of
polyphenol from grape pomace has been well studied and numerous methods for
polyphenolic extraction are developed. However, there are new extraction techniques which
give better yields and higher stability of polyphenols during extraction. The aim of this work
was to investigate the effect of cold plasma and ultrasound on the extraction of polyphenolic
compounds from dried grape pomace. Cold atmospheric plasma assisted extraction was
conducted by using aqueous solution of ethanol or methanol acidified with hydrochloric acid
(49.5:49.5:1) and the influence of frequency and treating time were tested. Ultrasound
extraction was conducted by using the same solvents, however in this case the influence of
temperature and treating time were tested. Total polyphenols were determined by Folin-
Ciocalteu spectrophotometric method. The highest yield of polyphenols (30.2 mg/100g) was
achieved using aqueous solution of ethanol at frequency 100 Hz, and treating time, 15 min.
Considering ultrasound the highest yield of polyphenols (6.0 mg/100g) was achieved using
aqueous solution of ethanol at 80 °C, and treating time, 15 min. Antioxidant activity (AOA)
of samples was determined by DPPH method. The highest AOA (1.28 moltrolox/ml) was
measured in grape pomace extracts obtained by using aqueous solution of ethanol at
frequency 100 Hz, and treating time, 15 min. In samples treated with ultrasound, the highest
AOA (0.89 moltrolox/ml) was achieved using aqueous solution of ethanol at 80 °C, and
treating time, 15 min.

Keywords: cold plasma, ultrasound, grape pomace, polyphenols, antioxidant activity
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UTJECAJ BIOLOSKE OBRADE TROPA GROZDA
POMOCU Pleurotus eryngii NA POVECANJE UDJELA
FENOLNIH KISELINA U EKSTRAKTU TROPA GROZDPA

ENHANCEMENT OF PHENOLIC ACIDS CONTENT OF
GRAPE POMACE EXTRACT BASED ON SOLID-STATE
FERMENTATION WITH Pleurotus eryngii

Gordana Selo, Ana Buci¢-Koji¢, Srecko Tomas, Marina TiSma,
Mirela Planini¢

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, 31000 Osijek, Croatia

poster/ poster

Pleurotus eryngii is one of the most widespread white-rot fungus in the world, which has the
potential to grow on different lignocellulosic substrates characterized by a complex structure.
During growth phase, P. eryngii releases various extracellular enzymes that assist in lignin
degradation into different smaller subunits, including high-valuable phenolic acids.

The aim of this work was to investigate the influence of biological treatment of grape
pomace (GP) with white-rot fungus P. eryngii cultivated in solid-state conditions during ten
days on the enhancement of phenolic acids content in grape pomace extracts. GP extracts
were prepared by 50 % aqueous ethanol and analysed by UHPLC method.

The biological treatment of grape pomace had positive effect on recovery of phenolic acids
such as gallic acid (GA), protocatechuic acid (PA), syringic acid (SA), vanillic acid (VA),
o-coumaric acid (0-CuA), p-hydroxybenzoic acid (p-HBA) and p-coumaric acid (p-CuA),
from complex lignocellulosic structure of grape pomace.

Initial concentrations of phenolic acids in GP were 199.9 ug/gan, 133.5 pg/gan, 79.0 pg/gab,
34.4 pg/gan, 7.1 png/gan, 5.2 ng/ga and 4.5 ug/gan for GA, PA, SA, VA, 0-CuA, p-HBA and
p-CuA, respectively. Content of phenolic acids in biologically treated grape pomace was
higher up to 1.3-, 2.6-, 1.5- and 2.1-fold after ten days of biological treatment for PA, SA,
VA and p-CuA, respectively. Enhancement of other quantified phenolic acids was observed
after one day (1.1-fold for p-HBA), two days (1.4-fold for GA) and five days of biological
treatment (51.8-fold for 0-CuA).

Key words: Pleurotus eryngii, grape pomace, solid-state fermentation, phenolic acids
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ULTRAZVUCNA EKSTRAKCIJA BIOAKTIVNIH
KOMPONENTI 1Z KAKAOVE LJUSKE

ULTRASOUND-ASSISTED EXTRACTION OF
BIOACTIVE COMPONENTS FROM COCOA SHELL

Nika Pavlovié!, Martina Jakovljevi¢?, Maja Molnar?, Stela Joki¢?

LJosip Juraj Strossmayer University of Osijek, Faculty of Medicine Osijek,
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Large quantities of solid waste are created during processing of raw materials from plants in
the food process industry every year, and their storage, processing, or management present a
serious ecological and economic problem. Cocoa shell is only one of the potentially valuable
by-products that can be successfully used in the production of extracts rich in bioactive
components.

The ultrasound-assisted extraction technique was applied for the extraction of some bioactive
components from cocoa shell — a by-product obtained from chocolate industry “Kandit".
Different extraction temperatures (40, 60, 80°C), time (30, 60, 90 min), ultrasonic power (30,
50 70 Hz) and solvent-solid ratio (10, 30 and 50 mL/g) were used to obtain cocoa shell
extracts. Some bioactive components, namely methylxanthines (theobromine, theophylline,
caffeine), phenolic components (gallic acid, epigallocatechin, catechin, chlorogenic acid,
caffeic acid, epicatechin, vanillin) and hydroxymethylfurfural were measured in obtained
extracts by high pressure liquid chromatography with diode array detector.

Results showed no presence of hydroxymethylfurfural, theophylline, chlorogenic acid, and
vanillin, while other examined bioactive components such as theobromine, caffeine and
gallic acid were the most abundant in all cocoa shell extracts.

Significant amounts of specific bioactive components from cocoa shell obtained with one of
the newest green technologies today, ultrasound-assisted extraction, have shown that this by-
product could be used in further food, pharmaceutical, or cosmetic production.

Keywords: waste, cocoa shell, ultrasound-assisted extraction, bioactive components
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CHARACTERISATION OF POLYPHENOLS AND FATTY
ACIDS ISOLATED FROM TOMATO PEEL WASTE

KARAKTERIZACIJAPOLIFENOLA I MASNIH
KISELINA IZOLIRANIH I1Z OTPADA KORE RAJCICE

Antonela Nincevi¢ Grassino, Mladen Brnéi¢, Vizenzia Mileti¢, Zoran Zoric,
Verica Dragovi¢ Uzelac, Senka Djakovié

University of Zagreb, Faculty of Food Technology and Biotechnology,
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It is well known that industrial processing of fruits and vegetables generate every year a huge
amount of wastes that represent a worldwide problem from both the environmental and the
economic aspects. This material is disposed of as a solid waste or used as animal feed, but
the abundance of various compounds in by-product fractions suggested the possibility of
utilizing it as a cheap source of value added chemicals, such as polyphenols and fatty acids.
Thus, a good material for its isolation is under-utilised tomato biomasses generated from
canning industry. In that context, this work presents application of ultrasound-assisted
extraction as not yet explored method for polyphenols isolation from tomato peel waste.
Effect of ultrasound parameters (time, temperature, frequency, power, amplitude and tip
probe), as well as type of tomato peel waste (with and without pectin incorporated in tomato
cuticle) and solvent polarity (70 and 96 % ethanol, v/v) was evaluated with regard to total
phenols, total flavonoids and phenolic compounds recovery.

After isolation of polyphenols, the tomato peel residues were re-utilised for fatty acids
extraction by mixture of chloroform and methanol (50:50, v/v). The evaluation of fatty acids
was performed in two follow steps, i.e. quantification by GC/FID analysis and
characterisation of extracts using FTIR and NMR spectroscopy.

The results showed that all tomato peel samples contained caffeic acid (43.5 to 106.6 mg kg
lof dried tomato peel), chlorogenic acid derivative (17.1 to 178.9 mg kg™ of dried tomato
peel), p-coumaric acid (2.1 to 7.0 mg kg of dried tomato peel) and quercetin derivative (6.1
to 15.6 mg kg™ of dried tomato peel). Regarding fatty acids, the saturated was isolated in
greatest amount, i.e. 7.36 - 89.53 %, followed by polyunsaturated (8.46 - 18.97 %) and
monounsaturated (3.36 - 10.31 %). The results of FTIR and NMR analyses confirmed
triacylglycerol structure, bearing saturated and unsaturated.

Considering a growing interest of consumers to intake natural compounds, it can be
concluded that tomato peel waste presents one of promising resource for simultaneous
recovery of value added compounds such as polyphenols and fatty acids.

Keywords: Tomato peel waste, Polyphenols, Fatty acids, FTIR and NMR spectroscopy
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BIOLOSKA AKTIVNOST PROTEINSKIH HIDROLIZATA
1Z POGACE KONOPLJE

BIOLOGICALACTIVITY OF HEMP SEED CAKE
PROTEIN HYDROLYSATES

Kristina RadoSevi¢, Martina Bagovié, Igor Slivac, Marijan Logarusic,
Visnja Gaurina Srcek
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Oil cakes are by-products that remain after oil extraction from seeds. Preparation of protein
hydrolysates from oil cakes is one of their possible biotechnological applications with the
aim to increase the efficiency of the microbial and cell culture processes. Also, in the last
few years scientific researches on bioactive peptides derived from protein hydrolysates and
isolates has increased considerably due to their ability to improve certain health functions.
Hemp seed cake obtained by cold pressing is a food waste material of high nutritional value.
Due to its high protein content it was used in this research as starting raw material for
production of protein hydrolysates. Hempseed protein hydrolysates were prepared using
enzyme of microbial origin. After their preparation and chemical characterization selected
hempseed protein hydrolysates were studied in vitro on two human tumour cell lines (HeLa
and MCF-7) to assess their impact on cell growth, while their antioxidant activity was
determined by ORAC method.

The results showed that the obtained hempseed protein hydrolysates have antioxidative
activity and therefore have potential as antioxidant agents which could be exploited for
nutritional and/or medicinal purposes. Further researches are needed due to the known fact
that low molecular weight peptides contribute to the antioxidant property of hemp seed
protein. Also, bioactive peptides, which could be obtained from protein hydrolysates, are
those exerting various in vitro and in vivo activities, so observed effects of hempseed protein
hydrolysates should be related to specific fractions of peptides.

Keywords: antioxidant activity, cell growth, food industry by-product, hemp seed cake,
protein hydrolysats
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INKAPSULACIJA SUPERKRITICNOG EKSTRAKTA
KORE MANDARINE PRIMJENOM METODE
ELECTROSPRAYING

INCAPSULATION OF MANDARIN PEEL
SUPERCRITICAL EXTRACT BY ELECTROSPRAYING
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Mandarin peel is a by-product produced in high quantities by food industry worldwide. It
contains high amount of valuable compounds, such as essential oil and aromatic compounds.
These constituents can be successfully and without degradation extracted by application of
supercritical carbon dioxide (COy). For transformation in powder form, extract obtained
through this extraction technology, could be transformed by different drying technologies,
among electrospraying is one of best possible solutions. Electrospraying does not require the
use of high temperatures and, thus, temperature-sensitive ingredients may be encapsulated
without suffering from any loss.

Supercritical extract of mandarin peel was successfully dissolved in soy bean oil. This was
the starting solution for emulsification process. For emulsification whey protein and
surfactant Tween were used, in different concentrations. To provide stabile emulsions
homogenization followed by ultrasound treatment was used. Homogenization was applied in
duration of 2 minutes, while ultrasound treatment was applied in two cycles, where one cycle
consists of 30 sec treatment with cooling phase (on ice) in duration of 30 sec, to avoid
degradation of thermo sensitive compounds. Emulsion obtained by 35% whey protein was
successfully transformed into the powder form by electrospraying at voltage of 18kV and
flow rate of 0.25 mL/h. Structure of this way obtained powder was analysed using SEM and
optical microscopy.

Keywords: electrospraying, powder, supercritical extraction, mandarin peel
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RAZDVAJANJE MOLEKULA BOJE MEDA GEL
FILTRACIJOM NA SEPHADEXU G-25

SEPARATION OF HONEY COLOUR-CONTRIBUTING
MOLECULES BY GEL FILTRATION ON SEPHADEX G-25
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poster/ poster

Honey colour is unique property of each honey, attributed to the presence of various
endogenous molecules including melanoidins, Maillard products, proteins, polyphenols,
flavonoids, furosine, free amino acids, minerals, vitamins, and sugars. However, which of
aforementioned class of molecules plays major role in honey colour, and to what extent it
contributes to colour, is still unknown. In this respect, we have separated
14 different honey samples (3 of sage, 3 of lime, 3 of black locust, 3 of honeydew honey, and
2 of chestnut honey) using gel filtration on Sephadex G-25. Honey samples dissolved in
100 mM phosphate buffer (pH = 6.1) at ratio 1.5 g per 3 mL of buffer, were separated on
Sephadex G-25 column. Collected fractions (20 fractions, each containing 1 mL of eluate)
were analysed for colour by spectrophotometric method, followed by protein, total
polyphenol and reactive amino group content determination. Elution profiles of colour of
examined honeys revealed that colour-contributing molecules were spread between third up
to 15™ fraction, with dominant sharp peak centred at fifth fraction, and additional wide
spread peak of quite lower intensity between seventh up to fifteen fraction. On the basis of
area under the curve calculation (AUC), and data on protein, total polyphenol and reactive
amino group content in fractions, it can be concluded that the great amount of honey colour-
contributing molecules belongs to group of molecules with molecular mass greater than
5000 Da, what includes proteins, melanoidins and Maillard products. However, honey colour
seems also significantly affected by the amount of low molecular weight compounds such as
polyphenols, flavonoids, and free amino acids, while the effect of mineral and vitamins also
cannot be neglected. Moreover, on the basis of AUC it can be concluded that majority of
colour of light honeys, such as black locust, sage and lime honeys, can be attributed to
protein, melanoidin and Maillard products fraction which comprise from 50 up to 79% of
total honey colour. On the contrary, in the case of dark honeys, such as honeydew and
chestnut honey, colour is more dependent on low molecular weight compounds such as
polyphenols, flavonoids and free amino acids, where proteins, melanoidins and Maillard
products comprise from 22 up to 43% of total honey colour.

Keywords: honey colour, colour contributing molecules, size exclusion chromatography
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DETEKCIJA Salmonella spp. U ZACINIMA

DETECTION OF Salmonella spp. IN SPICES
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Putem EU RASFF sustava sve ¢eS$¢e su obavijesti o povlacenju zacina i mjeSavina zacina
zbog utvrdene prisutnosti bakterije Salmonella spp. 1zolacija Salmonella spp. u za¢inima je
zahtjevni zadatak s obzirom da zacini imaju antimikrobni utjecaj, koji potencijalno povecava
rizik od lazno-negativnih rezultata. Cilj ovog rada bio je istraziti uCinkovitost izolacije
Salmonella spp. u za¢inima konvencionalnom ISO metodom i brzom, alternativnom 3M™
Molecular Detection Assay (MDS) metodom. IstraZivanje je provedeno na Cetiri vrste zaéina.
Istrazivanje je podijeljeno u dva dijela. U prvom djelu istrazivanja laboratorijski je
simulirana kontaminacija uzoraka sa S. typhimurium s dvije razine koncentracije, nizom (1-
10 cfu/25 g uzorka) i visom (10-100 cfu/25 g uzorka). U drugom djelu istrazivanja
laboratorijski je simulirana kontaminacija uzoraka sa S. typhimurium s dvije razine
koncentracije kao i u prvom djelu s tim da su dodani mikroorganizmi S. aureus, E. coli i C.
freundii u koncentraciji 10-100 cfu/25 g uzorka kao simulacija prirodne kontaminacije
uzoraka te mogucnost izolacije Salmonella spp. u uzorcima koji sadrze mijeSanu mikrobnu
floru. Rezultati istraZivanja pokazuju da je S. typhimurium iz uzoraka za¢ina s nizom i viSom
razinom kontaminacije, kao i iz uzoraka s mijeS$anom mikrobnom florom, konvencionalnom
metodom na krutim hranjivim podlogama i alternativnom MDS metodom uspjesno izolirana
iz svih ispitivanih uzoraka. Iz rezultata istrazivanja mozemo zakljuciti da istrazivani uzorci
nisu pokazali inhibitorno djelovanje na S. typhimurium ni kod jedne razine kontaminacije, a
konvencionalna metoda i MDS metoda su visoko selektivne i osjetljive za detekciju S.
typhimurium u ispitivanim uzorcima.

Kljucne rijeci: Salmonella spp., za¢ini, konvencionalna metoda, MDS metoda
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RAZGRADNJA LIGNOCELULOZNIH SIROVINA
PRIMJENOM FUNGALNIH ENZIMA

DEGRADATION OF LIGNOCELLULOSE-CONTAINING
RAW MATERIALS BY FUNGAL ENZYMES
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Pierottijeva 6, 10000 Zagreb, Croatia
poster/ poster

Biological degradation of lignocellulose-containing raw materials employs fungi, mainly
belonging to the group of white-rot and brown-rot basidiomycetes, which express a broad
spectrum of enzymes. This requires long application periods with the rate of fungal
degradation that is too low for industrial use and consumes a fraction of the plant
polysaccharides [1]. More convenient than fungal is enzymatic degradation, which is very
selective and fast but expensive at a large scale. The enzymatic hydrolysis of the lignin,
hemicellulose and cellulose content of lignocellulosic biomass to their monomeric sugars
suitable in the production of bioethanol and other value-added biochemicals has been
interfered in many ways and is a key step in the production of bioethanol. The hydrolysis
mostly requires multiple enzymes with different abilities to degrade the complex
lignocellulosic structure [2-4]. Specifically, a synergetic action of enzymes - cellulases,
hemicellulases, lignases (ligninolytic enzymes) and most recently LPMO (lytic
polysaccharide monooxygenase enzyme), is required for an effective deconstruction activity
[5]. The goal of enzymatic hydrolysis is to depolymerize the polysaccharides in the water-
insoluble solid fraction that remains after pretreatment. However, for the industrial utilization
of the fungi and their enzymes more collaborative effort and synergy has to be attained
between molecular and genetic biotechnologies, enzymologist, and bioprocess engineers.
The aim of this study was to present current knowledge of the fungi involved in
lignocellulose degradation with an overview of the various classes of lignocellulose-acting
enzymes engaged in the pretreatment and saccharification step.

Kljucne rijeci: lignocellulose degradation, fungal enzymes, synergistic activity, lytic
polysaccharide monooxygenase enzymes

[1] D. Salvachua, A. Prieto, M. Lopez-Abelairas, T. Lu-Chau et al., Bioresour. Technol. 102,
(2011)7500-7506.

[2] A. Boyce, G. Walsh, Appl. Microbiol. Biotechnol. 99(18), (2015) 7515-7525.

[3] R. Rathner, S. Petz, G. Tasnadi, M. Koller et al. J. Environ. Chem. Engin. 5 (2017),
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[4] M. Frommhagen, S. K. Mutte, A. H. Westphal, M. J. Koetsier et al. Biotechnol. Biofuels
10 (2017), 121.
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UTJECAJ HLADNE PLAZME NA MODIFICIRANJE
SKROBA TAPIOKE

INFLUENCE OF COLD PLASMA TREATMENT ON
MODIFICATION OF TAPIOCA STARCH

Ivanka Grgi¢, Marijana Grec, Jelena Panak Balenti¢, Veronika Barisic,
Jurislav Babi¢, Antun Jozinovi¢, Drago Subari¢, Purdica Ackar

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, 31000 Osijek, Croatia

poster/ poster

Cold plasma is used in food industry for food decontamination and surface treatment of
packaging. It has been proven to have influence on different compounds, showing potential
for application in inactivation of toxins, degradation of pesticides as well as in modification
of properties of protein, starch and fiber.

The aim of this research was to investigate influence of cold plasma treatment on
modification of tapioca starch. Tapioca starch was treated with cold plasma, Na:HPO.,
NasP3010, and by combination of plasma treatment with each chemical modification.
Gelatinization properties (by DSC), paste properties (by micro viscoamylograph), swelling
power and solubility, and paste clarity (spectrophotometrically) were determined and results
showed that cold plasma treatment decreased gelatinization temperatures and increased
gelatinization enthalpy, increased swelling power and solubility, reduced paste clarity and
had no significant effect on paste viscosity. When combined with chemical modifications,
cold plasma entangled influence of chemicals, reducing their influence on swelling power,
solubility and paste clarity and improving their influence on gelatinization properties and
paste viscosity.

Keywords: cold plasma, dual modified starch, physical properties
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PRIMJENA HLADNE PLAZME NA INAKTIVACIJU
STANICA KVASCA Saccharomyces cerevisiae

APPLICATION OF COLD PLASMA ON INACTIVATION
OF Saccharomyces cerevisiae

Visnja Stuli¢, Tomislava Vukusi¢, Anet Rezek Jambrak, Zoran Herceg

Sveuciliste u Zagrebu, Prehrambeno-biotehnoloski fakultet,
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Hladna plazma nova je netermalna tehnologija koja polagano pronalazi primjenu u
prehrambenoj industriji. Plazma se definira kao ionizirani plin s jednakim brojem pozitivno i
negativno nabijenih Cestica kao $to su elektroni, pozitivni i negativni ioni, slobodni radikali,
atomi plina i molekula ili druge razliite vrste koje se mogu generirati u pobudenom ili
nepobudenom stanju [1]. Prilikom tretmana dolazi do minimalnog porasta u temperaturi te
posljedi¢no i do minimalnih fizikalno-kemijskih promjena. Tretman hladnom plazmom
takoder ima inaktivacijski ucinak na stanice mikroorganizama. U ovom radu istrazen je
ucinak hladne plazme generirane u tekuéini (modelna otopina od 100 uS/cm) u mjehuri¢ima
prilikom Cega je upuhivan zrak na stanice kvasca Saccharomyces cerevisiae. Kako se stanice
kvasca svrstavaju u eukariotske stanice te su kompleksnije grade od bakterijskih stanica
potpuna inaktivacija nije uocena. Istjecanje stani¢énih makromolekula takoder je istrazeno pri
260 1 280 nm. Istjecanje na 280 nm je bilo viSe Sto je dokaz istjecanja proteina usporedeno sa
istiecanjem nukleinskih kiselina pri 260 nm. Potrebno je provesti daljnju optimizaciju
procesa kako bi se utvrdili optimalni faktori koji ¢e dovesti do potpune inaktivacije, a da pri
tome ne dolazi do oporavka stanica.

Kljucne rijeci: hladna plazma, Saccharomyces cerevisiae, inaktivacija, oporavak

[1] B.A. Niemira, Annu. Rev. Food Sci. T. 3 (2012) 125-142.
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ADSORPCIJA DIHIDROKALKONA NA pB-GLUKAN

ADSORPTION OF DIHYDROCHALCONES ONTO
B-GLUCAN

Petra Mati¢, Lidija Jakobek

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhac¢a 20, 31000 Osijek, Croatia

poster/ poster

Polyphenols showed numerous bioactivities and one of them is interaction with dietary
fibers. To obtain more information about these interaction, different adsorption models can
be applied. In the present study, the adsorption of dihydrochalcones (phloretin and phloretin-
2-glucoside) onto dietary fiber (B-glucan) was conducted. The adsorption was carried out at
25 °C, 37 °C and 45 °C and pH 5.5 for 16 h. Non-linear Langmuir and Freundlich models
were applied in order to obtain the information about adsorption process. It was shown that
phloretin and phloretin-2-glucoside adsorbed on the surface of B-glucan. Fitted Langmuir
model matched better to experimental data then Freundlich model. Furthermore, a slightly
different behavior in the adsorption process between phloretin and phloretin-2-glucoside was
found. At all three temperatures, the B-glucan showed limited adsorption capacity for both
dihydrochalcones. At the beginning of adsorption process, the affinity of f-glucan was lower
for phloretin at 37 °C and for phloretin-2-glucoside at 45 °C, but when the sites on the [3-
glucan surface are covered with dihydrochalcones molecules, other molecules can adsorb
more easily. Also, both dihydrochalones showed maximum adsorption capacity at 37 °C.
Between dihydrochacones, phloretin showed higher adsorption capacity onto B-glucan than
phloretin-2-glucoside for which the sugar molecule might lowered the adsorption capacity.

Keywords: adsorption process, adsorption models, dihydrochalcones, B-glucan
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PRIMJENA BILINIH EKSTRAKATA U PROI1ZVODNJI
FUNKCIONALNIH NAPITAKA

APPLICATION OF HERBAL EXTRACTS IN THE
PRODUCTION OF FUNCTIONAL BEVERAGES
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Proizvodaéi pica i funkcionalnih napitaka kao bazu u proizvodnji Cesto koriste biljne
ekstrakte. Primjena biljnih ekstrakta u proizvodnji funkcionalnih napitaka ima brojne
prednosti buduci da sadrze Siroki raspon bioaktivnih komponenata. U ovom istraZivanju
ispitana je mogucnost primjene biljnih ekstrakata cvijeta i lista trnine (Prunus spinosa L.) i
gloga (Crataegus spp.) te lista masline (Olea Europaea L.) u proizvodnji funkcionalnih
napitaka. Biljni ekstrakti su dobiveni konvencionalnim postupkom ekstrakcije, a u
koncentracijama 0,5 %, 1 %, 1,5 %, 2 % i 2,5 % ekstrakt svake pojedine biljke dodavan je u
sok jabuke. U svim ekstraktima i funkcionalnim napitcima odredivana je topljiva suha tvar,
pH vrijednost, senzorska svojstva (boja, aroma, miris, okus i op¢i dojam) te koncentracija
ukupnih fenola. Topljiva suha tvar i pH vrijednost bile su podjednake u gotovo svim
uzorcima. Dodatak biljnih ekstrakata u sok jabuke znacajno je utjecao na senzorska svojstva,
a funkcionalni napitci koji su sadrzavali 2 % biljnog ekstrakta pokazali su bolju opéu
prihvatljivost kod ocjenjivaca. NajviSe izraZzena senzorska svojstva u pripremljenim
napitcima bila su intenzivna zuta boja, aroma, okus i miris po jabuci, te slatki okus. Najveci
udio ukupnih fenola odreden je u ekstraktu trnine, dok je kod obogacenih sokova jabuke
najve¢i udio ukupnih fenola odreden u soku jabuke obogacen ekstraktom gloga u
koncentraciji od 2 %.

Kljucne rijeci: biljni ekstrakti, sok jabuke, senzorska svojstva, ukupni fenoli
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ANALIZA WHEY PROTEINA PRISUTNIH NA PODRUCJU
OSJECKO-BARANJSKE ZUPANIJE

ANALYSIS OF WHEY PROTEIN PRESENT IN THE
OSIJEK-BARANJA COUNTY
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Kristina Valek Lendi¢, Mirta Eberhardt

Zavod za javno zdravstvo Osjecko-baranjske zupanije, Drinska 8, 31000 Osijek, Hrvatska
oral presentation/ usmeno priopcenje

Bjelanéevine sirutke ili popularno engleskim jezikom, whey proteini, poznat su i dobro
istrazeni dodatak prehrani. Zbog svojih karakteristika prepoznati su u profesionalnom sportu,
no sve vise rekreativaca ih konzumira. Prema nesluzbenim prodajnim rezultatima hrvatsko
trziste ovih proizvoda procijenjeno je na vrijednost izmedu 80 i 100 milijuna kuna godisnje.
Zavod za javno zdravstvo OBZ je u dvije sportske dvorane na podru¢ju Osijeka prikupio 13
uzoraka bjelanéevina sirutke razli¢itih sastava, arome ili proizvodaca te dodatno 1 uzorak
bjelancevina kazeina. Na prikupljenim wuzorcima provedene su tri vrste analiza:
mikrobioloska, analiza teskih metala i odredivanje udjela bjelanc¢evina u proizvodu. Takoder,
dobiveni rezultati su usporedeni s podacima navedenima na deklaracijama. Mikrobioloskom
analizom kontrolirane su aerobne mezofilne bakterije, sulfitreducirajuce klostridije,
koagulaza pozitivni stafilokok, enterobakterije te plijesni. Rezultati su pokazali da 5 od 14
uzoraka nije sukladno preporu¢enim kriterijima Vodic¢a za mikrobioloske kriterije za hranu
[1]. Analiza teSkih metala je ukljucivala odredivanje prisutnosti vise od 20 metala, no s
obzirom da u Zakonu o kontaminantima NN 39/2013 [2] za dodatke prehrani postoje
maksimalno utvrdene granice samo za olovo, kadmij i zivu, analiza je pokazala da je njihova
razina u uzorcima znacajno niza od one propisane zakonom. Udio bjelanéevina u uzorcima je
odreden metodom po Kjedalhu, a odstupanja su bila u dozvoljenim granicama i iznosila su
od 1,6% do 14,8% u odnosu na njihove podatke s deklaracije.

Potrebno je u buduénosti provesti istrazivanja koja ukljucuju ve¢i broj uzoraka, te uz ove
metode ukljuciti i metodu analize aminokiselinskog sastava kako bi se dodatno provjerio
stvaran sastav proizvoda jer pojedini proizvodi mogu sadrzavati sastojke koji sadrze dusik u
svojoj strukturi koji daju lazno pozitivan rezultat na bjelancevine.

Kljucne rijeci: sirutka, whey, bjelanéevine, analiza, sastav
[1] Ministarstvo poljoprivrede, ribarstva i ruralnog razvoja Republike Hrvatske: Vodi¢ za
mikrobioloske kriterije za hranu, 3. izmijenjeno izdanje, Zagreb, 2011.

[2] Narodne novine (2013) Zakon o kontaminantima (NN 39/2013). Zagreb, Narodne novine
d.d.
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INTERAKCIJE HRANA - METALNA AMBALAZA
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Aluminij i zeljezo se, zbog lakog oblikovanja, primjenjuju za izradu brojnih ambalaznih
oblika u kojima se pakiraju razne vrste hrane. Koriste se i za izradu ¢epova i poklopaca za
staklene boce i staklenke. Aluminijskim prahom se metaliziraju polimerne folije, a
aluminijska folija je sastavni dio brojnih viSeslojnih ambalaznih materijala. Pod odredenim
uvjetima, moze do¢i do migracija komponenata metalne ambalaze u hranu i narusavanja
njene kvalitete u organoleptickom i zdravstvenom smislu. Ioni Zeljeza i kositra mogu
migrirati iz nekvalitetno oblozZenih nehrdajuc¢ih celiénih limova u hranu mehanizmom
elektrokemijske korozije. Iz organskih obloga kojima su iznutra oblozeni ¢epovi i poklopci
mogu migrirati plastifikatori. Aluminijska folija nekvalitetno oblozena zastitnim lakom ima
potencijal za migraciju aluminija. ViSeslojna ambalaza moze otpustiti sastojke ljepila koja su
koriStena za spajanje razlicitih folija. Migracija metala i nemetala iz metalne ambalaze u
hranu predmet je raznih ispitivanja i legislativa. Zahtjevi za kvalitetom materijala, obloga i
lakova, kao i tehnoloska poboljsanja proizvodnje su u stalnom usponu.

Kljucne rijeci: metalna ambalaza, hrana, migracije, elektrokemijska korozija
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MEMBRANSKA FILTRACIJA KAO EKOLOSKI
PRIHVATLJIVIJA METODA PROCISCAVANJA SIROVOG
BIODIZELA

MEMBRANE FILTRATION AS AN ENVIRONMENTALLY
FRIENDLY METHOD FOR CRUDE BIODIESEL
PURIFICATION

Marta Ostoj¢i¢, Sanja Brki¢, Vanja Beronja, Marina Ti§ma, Sandra Budzaki

Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhaca 20, HR-31000 Osijek, Croatia
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Biodiesel is the first alternative fuel whose physico-chemical properties are regulated by
appropriate standards: American ASTM D 6751 and European standard EN 14214. The
process of biodiesel production consists of four main phases: 1) preparation of feedstock, 2)
transesterification, 3) phase separation, and 4) processing of the reaction product -
purification of crude biodiesel to meet the specification provided by EN 14214. The
purification process of crude biodiesel is usually carried out by two notable techniques: wet
and dry washing. The most commonly used was wet process. A major drawback in the use of
water in purification process is the generation of large amount of wastewater that greatly
increases the biodiesel production costs followed by drying of the product, which requires
additional amount of energy and time. The greatest lack of dry washing using different ion-
exchange resins is the inability to remove glycerol and methanol from crude biodiesel to the
limits prescribed by EN 14214 as well as the disposal problem of spent ion-exchange resins.
Because of aforementioned, the use of membrane technology in the process of biodiesel
purification has appeared as an alternative for the existing purification techniques. The
membrane filtration is environmentally friendly and, in comparison with other two methods
for biodiesel purification, requires less energy. Ultra- and/or nano- membrane filtration of
biodiesel has so far provided the very good results. By membrane filtration, glycerol,
methanol and water content in biodiesel can be decreased to the amounts prescribed by the
standards. In frame of this work, the short overview of the possibility to use the ultra- and/or
nano-filtration in biodiesel purification process will be presented.

Keywords: biodiesel, purification, membrane filtration, glicerol, methanol.
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Mediterranean mussel (Mytilus galloprovincialis) is an important commercial species
cultivated in the Adriatic Sea. Based on the literature data, it is known that metabolic
activities of shellfish molluscs are the result of complex interactions, mainly of food
availability, environmental and growth factors. This study was designed to assess the
variations in the fatty acids profile of Mediterranean mussels cultivated on different localities
in the Istrian part of the Adriatic Sea. Sampling was made on three localities (nine samples
per each) during the summer 2017. Fatty acid methyl esters (FAMES) were analysed using
gas chromatography (GC-FID) proceeded by the extraction of total fat using the standardized
Soxhlet method. Predominant FAMEs determined in mussels were saturated (SFA)
(66.97+11.25%), followed by monounsaturated (MUFA) (19.25+£3.32%), and
polyunsaturated (PUFA) (13.78+10.27%) fatty acids. The study results showed the highest
representation of three FAMESs: palmitic acid (C16:0) (42.87+2.25%), stearic acid (C18:0)
(15.70+4.30%), and oleic acid (C18:1n-9C) (9.01+1.61%). Fatty acid composition
significantly varied (p < 0.05) according to the locality of cultivation, both when it comes to
the representation of individual fatty acids and fatty acid groups, which can be attributed to
the high influence of the cultivation parameters and environmental conditions related to the
area of cultivation on Mediterranean mussel nutritional quality.

Keywords: Mediterranean mussel, fatty acid composition, locality, cultivation
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PREGLED BIOLOSKE AKTIVNOSTI SPOJEVAS
OKSADIAZOLSKOM JEZGROM

A REVIEW OF BIOLOGICALACTIVITY OF
COMPOUNDS WITH OXADIAZOLE CORE

Elena Gotal, Martina Srajer Gajdosik, Marija Stivojevié, Ana Amié
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Oxadiazole core is a heteroaromatic five membered ring system composed of one oxygen
and two nitrogen atoms. It is a vital part of numerous biologically active compounds and is
of great interest to medicinal chemistry in pharmaceutical drug development. Based on the
position of oxygen and nitrogen atoms, oxadiazoles are generally classified in four groups —
1,2,3-oxadiazole, 1,2,5 oxadiazole, 1,2,4 oxadiazole and 1,3,4 oxadiazole [1,2]. Among
them, 1,3,4-oxadiazoles are especially interesting due to their versatile and useful biological
properties, such as antibacterial, antiviral, antifungal, anticancer, anti-inflammatory, anti-
hypertensive and antidiabetic properties. 1,2,3-oxadiazole core has also drawn attention in
bioactivity testing and is already present in pharmaceutical drugs, such as Molsidomine, a
long lasting vasodilatator, and Mesocarb, a long lasting psychostimulant [3]. Other
compounds with 1,2,3-oxadiazole core have been tested for antibacterial, anti-inflammatory
and antipyretic activity [4]. Studies have shown that 1,2,5-oxadiazoles also possess
remarkable bioactivities, for instance antimicrobial, antiparasitic, anticancer and vasorelaxant
activity. Research in the field of medicinal chemistry have produced novel compounds with
furoxan or benzofuroxan moieties combined with classical drug structures in a single
molecule. Thus, novel antiulcer drugs, calcium channel modulators and vasodilators were
developed [5]. The aim of this work was to collect and analyze available literature on
oxadiazole derivatives for their numerous beneficial pharmacological activities.

[1] S. Kavitha, S. Gnanavel, K. Kannan, Asian J. Pharm. Clin. Res. 7 (2014) 11.
[2] S. Bajaj, V. Asati, J. Singh, P.P. Roy, Eur. J. Med. Chem. 97 (2015) 124.

[3] R.O. Bora, B. Dar, V. Pradhan, M. Farooqui, Mini-Rev. Med. Chem. 13 (2013) 7.
[4] A.l. Machula, N.K. Barkor, Farma Kol. Toksikol. 43 (1980) 16.

[5] H. Cerecetto, W. Porcal, Mini-Rev. Med. Chem. 5 (2015) 57
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Metallopeptidases of the M49 family are proteolytic enzymes that contain highly conserved
HEXXXH motif and whose catalytic activity depends on the zinc cation [1]. Dipeptidyl peptidase
111 (DPP 111) is the best characterized member of this family with distribution detected in almost
all forms of life. The physiological role of DPP Il has not been precisely determined, however it
is assumed that it is involved in intracellular protein catabolism, mammalian pain modulatory
system, and in the defense against oxidative stress.

Flavonoids belong to the group of polyphenolic compounds that are ubiquitous in plants. They are
important component of human diet and seem to have various pharmacological actions [2]. In this
study, we selected 15 dietary flavonoids belonging to four different structural subclasses to
investigate their potential inhibitory activity (at the physiological concentration i.e.,100 uM)
against human DPP IlI.

Inhibition of DPP I11 activity was determined using the spectrophotometric method [3] with minor
modifications. For that purpose, purified recombinant human DPP IIl was briefly preincubated
with a flavonoid in buffered solution and the enzymatic reaction was started with a Arg-Arg -
naphthylamide as a substrate. After the incubation time the reaction was stopped and the
absorbance at 530 nm was measured. The percentage of enzyme inhibition (% inh.) was
calculated by comparing the enzymatic activity without (normal activity) and with a flavonoid
(inhibited activity).

The results, obtained by in vitro assay showed that all analyzed dietary flavonoids have inhibitory
effect against human DPP 11l hydrolytic activity at given concentration. The strongest inhibition
(% inh. > 90) has been obtained with galangin, genistein, fisetin, kaempferol, and luteolin. A
slightly lower inhibition (% inh. 50-90) has been observed for 3,6-dihydroxyflavone, 3,7-
dihydroxyflavone, 6-hydroxyflavone, apigenin, morin and quercetin, while 3-hydroxyflavone,
chrysin, flavone and flavanone have shown an inhibition of less than 50%.

These data indicate that the presence and exact distribution of different structural groups on
dietary flavonoids are important for their inhibitory properties.

Keywords: dietary flavonoid, metallopeptidase, inhibitor, dipeptidyl peptidase 111
[1] N. D. Rawlings, F. R. Morton, C. Y. Kok, J. Kong, and A. J. Barrett Nucleic Acids Res 36
(2008) D320-D325.

[2] S. Kumar, A. K. Pandey, Sci. World J. (2013) 162750.
[3] M. Abramié, M. Zubanovié, Lj. Vitale, Biol. Chem. Hoppe-Seyler 369 (1988) 29-38.
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SINTEZA 1 ANTIPROLIFERATIVNAAKTIVNOST NOVIH
1,2,3-TRIAZOLNIH DERIVATA KUMARINA | KINOLINA

SYNTHESIS AND ANTIPROLIFERATIVE ACTIVITY OF
THE NOVEL 1,2,3-TRIAZOLE COUMARIN AND
QUINOLINE DERIVATIVES

Ivana Sokol!, Mia Krni¢!, Sandra Liekens?, Silvana Rai¢-Malié?,
Tatjana Gazivoda Kraljevi¢!

tUniversity of Zagreb, Faculty of Chemical Engineering and Technology
Marulicev trg 20, 10000 Zagreb, Croatia
%Rega Institute, Herestraat 49, B-3000 Leuven, Belgium

poster / poster

1,2,3-triazole ring has a great role as pharmacophore which is responsible for antitumor and
antimicrobial activity. It is introduced in many drugs due to moderate dipole properties, rigid
structure and stability in vivo. Besides, 1,2,3-triazoles have attracted considerable attention in
recent years because of their wide range of biological activities against various viruses,
malignant cells, microorganisms and their inhibitory activities against several enzymes.
Furthermore, coumarin—1,2,3-triazole-benzofused heterocycle hybrids emerged as the class
of compounds exhibiting the highest antiproliferative activity.

In order to evaluate antiproliferative activity of novel compounds against human
lymphoblastic leukemia cells (CEM/C1), human cervix carcinoma cells (HeLa) and human
dermal microvascular endothelial cells (HMEC-1), the novel 1,2,3-triazole derivatives of
coumarin and quinoline have been synthesized by click reaction of 3-azido-7-
hydroxycoumarin or 4-azidoquinoline with corresponding terminal acetylenes in the
presence of copper as a catalyst. Antiproliferative activity evaluation of the novel compounds
showed that 1,2,3-triazole coumarin derivative with 3,5-ditrifluoromethylphenyl substituent

exhibited the most pronounced activity against HeLa cell lines (IC50=9.9 uM).
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Keywords: 1,2,3-triazole, coumarin, quioline, click reaction, antiproliferative activity
[1] S. Rai¢-Mali¢, A. Mescié, Curr. Med. Chem. 22 (2015) 1462.

[2] T. Gazivoda Kraljevi¢, A. Harej, M. Sedi¢, S. Kraljevi¢ Paveli¢, V. Stepani¢, D.
Drenjancevi¢, J. Talapko, S. Rai¢-Mali¢, Eur. J. Med. Chem. 124 (2016) 794.
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PROAPOPTOTICKI UCINCI NOVIH N-9-
SULFONILPURIN-6-AMINSKIH DERIVATA NA
TUMORSKE STANICE IN VITRO

PROAPOPTOTIC POTENTIAL OF NOVEL N-9-
SULFONYLPURINE-6-AMINE DERIVATIVES ON TUMOR
CELLS INVITRO

Marijana Juki¢?, Teuta Opacak- Bernardil, Josipa Mati¢?, Biserka Zini¢?,
Ljubica Glavas-Obrovac?

1 Josip Juraj Strossmayer University of Osijek, Faculty of Medicine,
J. Huttlera 4, 31000 Osijek, Croatia
2Ruder Bogkovi¢ Institute, Bijenicka cesta 54, 10000 Zagreb, Croatia

oral presentation / usmeno priopcenje

Novel of N-9-sulfonylpurine-6-amine derivatives with purine scaffold are synthesized to
behave as antimetabolites and promote cytotoxicity in tumor cells. Antiproliferative potential
of N-9-sulfonylpurine-6-amine derivatives were determined by MTT test on human tumor
cells with different histological origin such as carcinoma cells (HeLa, CaCo-2 and NCI-
H358), leukemia cells (K562, CCRF-CEM and MOLT4), lymphoma cells (Raji and HuT-
78), and normal cell lines (BJ and MDCKZ1). Derivative with styryl group linked to purine
scaffold via sulfonyl group displayed the best antiproliferative effect. Therefore, further
investigation of cell death mechanism was focused on derivative with styryl group.
Membrane integrity, as an indicator of cytotoxicity was determined after 3, 6, 10 and 24 h by
LDH assay. Flow cytometry was used to determine apoptosis, mitochondrial potential and
accumulation of ROS in cells. Catalytic activity of caspase 3 was determined by colorimetric
assay after 24h of treatment. Meaningful reduction in cellular growth by N-9-sulfonylpurine-
6-amine derivatives is apparent in leukemia and lymphoma cells, with decreased influence
on carcinoma cells. One of the derivative with styril group promotes cytotoxicity through
activation of apoptosis accompanied with impaired mitochondrial potential in >70% of
treated cells with increased ROS accumulation. Cell membrane is disrupted after 6h, with 20-
60% of LDH released from cells. There is no apparent increase in caspase 3 activity. Tested
N-9-sulfonylpurine-6-amine derivatives have proven to be good candidates for further
antitumor’s studies.

Keywords: sulfonylpurine derivatives, cell lines, apoptosis
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MOLECULAR DOCKING OF QUINOLONE-
ARYLAMIDINE HYBRIDS ON B-DNA DODECAMER

DOKIRANJE KINOLIN-ARILAMIDNIH HIBRIDA NA B-
DNA DODEKAMER
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Recently, we have synthesized and evaluated antitumor activity of a new class of hybrid
molecules joining these two pharmacophores: 7-chloroquinoline and arylamidine (CQArA).
[1]. UV/Vis titrations of compounds with ds-polynucleotides suggested DNA/RNA groove
binding as the dominant binding mode.

Molecular docking techniques provide to understand the drug—DNA interactions in rational
drug design, as well as in the mechanistic study by placing a small molecule into the binding
site. In order to elucidate the binding mode between CQArA hybrids and B-DNA
(d(CGCGAATTCGCG),) (PDB: ID: 1BNA), molecular docking was performed. The Hex
8.0 performs docking using Spherical Polar Fourier Correlations. Binding energies of the two
best most effective compounds against leukemia cell lines (K562 and Raji), and two new
highly potent quinolone-arylamidine analogues proposed according the quantitative
structure-activity relationship (QSAR) predictive model for antitumor activity. Compounds
were ranked by combining the pharmacological interactions and energy-based scoring
function or total energy (Eota).

Molecular docking confirmed that compounds bound preferentially in the DNA grooves.
Also, antiproliferative effects can be improved with the extension of the molecules’ central
linker. This extension enhances the flexibility and adaptability of the molecular
conformation, causing variations in the DNA binding mode.

This study provide a deeper insight of interactions of CQArA hybrids with DNA.

[1] L. Krstulovié, 1. Stoli¢, Juki¢ M., Opacak-Bernardi T., Star¢evi¢ K., Baji¢ M., Glavas-
Obrovac Lj. Eur. J. Med. Chem. 17 (2017) 196.
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UTJECAJ POLIFENOLA IZ EKSTRAKTA CVIJETA
TRNINE NA DIJABETES TIPA 2 U C57BL/6 MISA

INFLUENCE OF Prunus spinosa L. FLOWER EXTRACT
POLYPHENOLS ON TYPE-2 DIABETES MELLITUS IN
C57BL/6 MOUSE

Irena Landeka Juréevi¢!, Tajana Fran¢i¢!, Irena Fabijan¢i¢!, Domagoj Diki¢?

tUniversity of Zagreb, Faculty of Food Technology and Biotechnology,
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oral presentation / usmeno priopéenje

Significant evidence suggests that polyphenol-rich diets have the ability to protect against
diabetes. This study summarizes important advances related to influence of dietary
polyphenols and polyphenol-rich diets on preventing and managing type-2 diabetes mellitus
(T2DM), as well as diabetes-mediated changes in bioactivities of dietary polyphenols. The
benefits of dietary polyphenols for T2DM can be summarized as: protection of pancreatic -
cells against glucose toxicity, antiinflammatory and antioxidant effects, inhibition of a-
amylases or a-glucosidases and thus decrease of starch digestion, and inhibition of advanced
glycation end products formation. Extract flower Prunus spinosa L. was investigated for its
effects on lipid peroxidation and antioxidant status in alloxan-induced diabetic mice. The
animals were divided into 4 groups: group | — CO (control group); group 1l — ECT (extract
flower trnina (blackthorn)); group Il — T2DM (diabetic group) and IV - ECT+T2DM. The
investigated biomarkers of oxidative stress in the organs were malondialdehyde (MDA) and
reduced glutathione (GSH). Administration of extract of P. spinosa L. flower at a dose of
100 mg/kg body weight to C57BL/6 diabetic mice for 10 days caused significant reduction in
the elevated MDA level, while increasing the activity of the antioxidant enzyme (GSH) in
diabetic mice. MDA is one of the better known aldehydic products of lipid peroxidation,
which has been the most used as a marker of oxidative stress. The observed significant
elevation in MDA level in liver and kidney tissues of alloxan-induced diabetic mice suggests
an intensified free radical generation in diabetic mice compared to the normal mice. The
lower activities of GSH observed in liver and kidney during diabetes may be due to the
inactivation or inhibition of the enzymes by the increased production of alloxan-generated
reactive oxygen species (ROS) Results indicate that the extract flower Prunus spinosa L. can
reduce free radical mediated oxidative stress in experimental diabetes mellitus.

Keywords: trnina, type-2 diabetes, malondialdehyde (MDA), glutathione (GSH)
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BIOLOSKA AKTIVNOST EKSTRAKTA TROPA GROZDPA
in vitro

BIOLOGICALACTIVITY OF AGRAPE POMACE
EXTRACTS in vitro

Katarina Migkovié Spoljari¢?, E. Pesut!, Gordana Selo?; Ana Buci¢-Koji¢?

ISveugiliste Josipa Jurja Strossmayera u Osijeku Medicinski fakultet Osijek,
J. Huttlera 4, 31000 Osijek, Hrvatska
2Sveudiliste Josipa Jurja Strossmayera u Osijeku, Prenrambeno-tehnoloski fakultet Osijek,
Franje Kuhaca 20, 31000 Osijek, Hrvatska
poster / poster

Colorectal cancer is the second most fatal and the third most diagnosed type of cancer
worldwide [1]. Although having multifactorial causes, most colorectal carcinoma are mainly
determined by dietary factors. Indeed, polyphenols have been reported to interfere with
cancer initiation, promotion, and progression, acting as chemo preventive agents [1]. The
aim of this study is to evaluate biological activity — inhibition of cell growth and cell cycle
on two colorectal tumor cell lines in vitro of grape pomace (GP) extracts rich with
polyphenolic compounds. Extracts were obtained from biologically untreated (PP) and
treated GP (Cabernet Sauvignon) with white-rot fungi Phanerochaete chrysosporium (PC)
and Trametes gibbosa (TG) cultivated in solid-state conditions.

Polyphenolic profile in GP extracts was determined by UHPLC. Antiproliferative activity of
tested extracts was evaluated by MTT test on solid tumor cell lines (SW620, CaCo-2) in
triplicate in three independent experiments (0.25-2.5 mg/ml). Cell cycle analysis was done
by BD FACScanto Il flow cytometer. Experiments were carried out in duplicate at the 1Csp
concentration. Data were evaluated by Mann Whitney U test (p<0.05).

A total of 19 phenolic compounds (Gallic acid, p-Hydroxybenzoic acid, Syringic acid,
Epicatechin, Caffeic acid, Catechin, Ferulic acid, Vanillic acid, p-Coumaric acid, Quercetin,
Procyanidin B,, Procyanidin B, Resveratrol, Kaempferol, Ellagic acid, Epicatechin gallate,
Gallocatechin gallate, 3,4-Dihydroxybenzoic acid, o-Coumaric acid) in GP extracts obtained
from the PP sample were identified and quantified by UHPLC. According to MTT assay 1Csp
value (mg/ml) was determined as follow: SW620 (PP — 1.45; TG — 1.16; PC — 0.98), CaCo-2
(PP —1.13; TG — 0.91; PC — 1.08). Cell cycle analysis showed that untreated GP extracts
(PP) at 1Cso concentration after 48 hours arrested SW620 (1.45 mg/ml) and CaCo-2 (1.13
mg/ml) at G2/M phase together with reduced percentage of cells in G1 phase by 19.4%
(SW620) and 13.8% (CaCo-2). Extracts from samples TG and PC at 1Csy concentrations
express different effect on these two cell lines with minor differences compare to control.
Obtained results indicate that polyphenols from GP extracts are effective agents against
colorectal carcinoma tumor cell lines while biological treatment of GP by used white-rot
fungi (PC, TG) do not provoke better biological polyphenolic activity.

Keywords: polyphenols, grape pomace, UHPLC, antiproliferative activity, cell cycle

[1] Jodo R. Aratjo, Pedro Gongalves, Fatima Martel. Nutrition research. 31 (2011) 77-87
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PROTUTUMORSKVI IJ(VJINCI VODENOG EKSTRAKTA
CESNJAKA in vitro

ANTITUMOUR ACTIVITY OF AN AQUEOUS GARLIC
EXTRACT in vitro
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Tumor is malignant disease characterized with uncontrolled cell growth and division along with
contingency to form metastasis. In straggle to prevent development of malignant disease
notable part belongs to food with significant bioactivity. Garlic (Allium sativum) is known as a
foodstuff with prophylactic and therapeutic properties. Its biological activity arise from allin
which disassemble to alicin and active sulphide components. Various procedures of aqueous
extraction leads to extracts with different assembling of biologically active compounds.
Evaluated extract was prepared by application of cold atmospheric plasma assisted extraction
(CAPAE) while extract composition was determined by GC-MC method. Antitumor activity
was evaluated by MTT test on four human cell lines (HeLa, CaCo-2, MCF-7, NCI-H358). Data
were analyzed by Mann Whitney U test (p<0.05) in STATISTICA 11 software. Application of
CAPAE give aqueous garlic extract with 17 different components. Among them, one was
active sulphide component known as di-2-propenyl or disulphide. Antitumor activity of garlic
extract was tested in concentration range from 2-5 mg/ml. The highest efficiency in suppression
of tumor cell growth was determined at the concentration of 4 mg/mL which inhibited cell
growth of CaCo-2 by 90.6%, HelLa by 84.1%, MCF 7 by 82.6% and NCI-H358 by 100%.
CAPAE is a new approach in preparation of aqueous garlic extracts. Complex composition of
different detected components probably act in synergy producing recorded inhibitory effect on
tested cell lines.

Keywords: aqueous garlic extract, CAPAE, antitumor activity, MTT test
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KOZA I PRIMJENA GALENSKIH PRIPRAVAKA NA KOZU
SKIN AND USE OF GALENIC PREPARATIONS
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poster / poster

tjelesne tezine. Ona je dinami¢an organ koji se stalno mijenja. Kroz kozu osjecamo dodir, bol,
toplinu, hladnoéu i pritisak. Regulator je tjelesne temperature. Stiti tijelo od osteéenja,
isusivanja i ulaza bakterija i virusa. Putem koZe znojenjem se izlu¢uju produkti metabolizma.
Kozu ¢ine tri sloja: epidermis, dermis i hipodermis. Kroz njenu povrsinu, putem pora, izlu¢uju
se zlijezde znojnice i lojnice. U srednjem sloju koZe nalaze se krvne zile, Ziv€ani zavrSetci i
zlijezde. Vazan je organ za stvaranje vitamina D, koji je potreban za zdrav razvoj kostiju i zuba.
Ostecenja koze mogu nastati mehanickim putem i kemijskim iritansima, te zbog prevelike
izloZenosti UV zrakama. Vazan je pokazatelj patoloskih promjena u tijelu.

Dermalna i transdermalna primjena ljekovitih oblika zanimljiva je radi svoje pristupacnosti i
neinvazivnosti. Klasi¢na dermalna i transdermalna primjena ljekovitih tvari provodi se putem
masti, krema i losiona. Mnoge vrste pripravaka dermalnom primjenom pomazu lijeCenju
razli¢itih oStecenja i obnovi koze. Transdermalna primjena znaci prolazak ljekovite tvari kroz
kozu u dublje strukture. Primjer su gelovi, kreme i masti za lijeCenje boli i antikoagulansi
(heparini). Suvremena tehnologija omogucuje sustavnu primjenu ljekovitih tvari, i to
transdermalnom uporabom, npr. opioidnih analgetika. Koza je izazov suvremenoj medicini i
farmaciji jer alergijske, upalne te proliferacijske bolesti i dalje su terapijski vrlo zahtjevne, te se
njihovim sistemskim lijeCenjem putem koZe dodatno smanjuju simptomi, $to bolesniku
poboljsava kvalitetu Zivota.

Kljuéne rijeci: galenski, koza, priprava
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STRUCTURE-ACTIVITY RELATIONSHIPS FOR
HERBICIDES

ODNOSI STRUKTURE | AKTIVNOSTI ZA HERBICIDE
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Herbicides are chemical compounds of small molecular mass intended for selective destruction
of weeds. Continuous increase in herbicide resistance has been serious global problem. In
order to facilitate use of rotational program of herbicides and impede the resistance
development, herbicides have been classified according to their chemical structure and
mechanism of action (MOA) [1]. Additionally, new herbicides have been designed and
developed [2]. Since herbicides are toxic according to their MOA, their use may also be
detrimental for environment and human health, as well.

Herein, we present results revealing links between ADMET (Absorption, Distribution,
Metabolism, Excretion, Toxicology) features or MOAs with the structural and
physicochemical properties of herbicides. Experimental data have been gathered from
literature and open accessed databases. Molecular descriptors have been computed using free
software like DataWarrior. The aim of the research has been to find structure-activity
relationships (SAR) rules that would facilitate the synthesis of new pesticides with no
significant effects on environment and human health.

Keywords: herbicides, structure-activity relationships, ADMET
[1] A. Forouzesh, E. Zand, S. Soufizadeh, S. Samadi Foroushani, Weed Res. 55 (2015) 334.

[2] M. D. Garcia, A. Nouwens, T. G. Lonhienne, L. W. Guddat, Proc. Natl. Acad. Sci. USA.
114 (2017) 1091.

101



International Conference 17" Ruzicka Days “Today Science —

Tomorrow Industry ”, Vukovar, Croatia, September 19" — 215t 2018
/‘ ) Chemistry in agriculture and forestry/

years Kemija u poljoprivredi i Sumarstvu

ODREDIVANJE KONCENTRACIJA ELEMENATA
RIJETKIH ZEMALJA U TLU I MASLACKU
(Taraxacum officinale)

DETERMINATION OF RARE EARTH ELEMENTS IN THE
SOIL AND DANDELION (Taraxacum officinale)
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A systematic research of the rare earth elements (REES) concentrations in the environment of
eastern Croatia or in the wider region has never been done, not even in the war affected areas.
Using ICP-MS, rare earth elements (La, Ce, Pr, Nd, Sm, Eu, Gd, Dy, Ho, Er, Tm and Yb )
have been determined in Taraxacum officinale (dandelion). Samples of dandelion, an edible,
wild plant used in human and animal nutrition, were collected at 42 locations in 11 settlements
(two towns and nine villages). Rare earth element concentrations in the leaves of dandelion
from 42 sites in eastern Croatia showed significantly higher concentrations in the plants from
agricultural locations compared to those from nonagricultural (Mann Whitney test p=0,0138).
The resulting REEs concentrations in soils did not significantly differ from the European
average [1]. The parallel soil analyses showed that exposure of the dandelion samples to REEs
through soil was generally low, thus at this point, other possible anthropogenic sources of
REEs should be investigated.

Keywords: rare earth elements, soil, dandelion, ICP-MS

[1] A. Kabata-Pendias, Trace elements in soils and plants, TaylorsFrancis Group, New York,
2011, str. 150-160.

102



International Conference 17" Ruzicka Days “Today Science —

Tomorrow Industry ”, Vukovar, Croatia, September 19" — 215t 2018
Chemistry in agriculture and forestry/ /‘ )

Kemija u poljoprivredi i Sumarstvu years

UTJECAJ DEFOLIJACIJE NA ANTIOKSIDACIJSKU I
ANTIBAKTERIJSKU AKTIVNOST EKSTRAKATA
POKOZICE GROZPA SORTI MERLOT I FRANKOVKA
(Vitis vinifera L.)

EFFECTS OF DEFOLIATION ON ANTIOXIDATIVE AND
ANTIBACTERIAL ACTIVITY OF GRAPE SKIN
EXTRACTS OF MERLOT AND BLAUFRANKISCH
(Vitis vinifera L.)
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Defoliation is a standard vineyard method with aim to achieve better ripening of grapes,
breathability, better protection from various diseases like grey mold and better development of
shoots. Process of defoliation can be implemented in different terms. The purpose of this study
was to determine the effect of different terms of defoliation on antioxidative and antibacterial
activity of grape skin ethanol extracts of Blaufrankisch and Merlot (Vitis vinifera L.). Total
concentration of phenolic compounds, antioxidative activity and antibacterial activity on
Gram-positive and Gram-negative human pathogens have been determined. The study was
conducted on three treatments (control treatment — no defoliation, defoliation immediately
after pre-bloom and defoliation before the start of veraison phase) and three repetitions. The
results showed statistically significant enhancement of total phenolic compounds as well as
antioxidative activity at both studied cultivars. Treatment of defoliation immediately after pre-
bloom in the Blaufriankisch variety was more successful, resulted in higher concentrations of
total phenols in grape skin extract compared to the defoliation treatment before the start of
veraison phase. Treatment of defoliation immediately after pre-bloom in the Merlot variety
was more successful than the treatment of defoliation before the start of veraison phase,
resulted in significantly higher antioxidant activity of grape skin extracts. Antibacterial activity
was increased only in extracts of Blaufrénkisch.

Keywords: defoliation, Blaufrankisch, Merlot, antioxidative and antibacterial activity, phenols
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MORFOMETRIJSKI PARAMETRI | ANTIOKSIDACIJSKI
ODGOVOR KLIJANACA PSENICE IZLOZENIH SUSI

MORPHOMETRIC PARAMETERS AND ANTIOXIDATIVE
RESPONSE OF DROUGHT-EXPOSED WHEAT
SEEDLINGS
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Due to the climate changes, drought become a major abiotic stress factor that has negative
impact on plant growth and production. Drought reduces the wheat production worldwide
effecting yield and grain quality. From the physiological point of view drought causes
osmotic stress resulting in decline of cell turgidity and dehydration which can be during the
long-term exposure fatal for plant survival. Development stage of the plant such as
germination and early developmental stage are particularly susceptible to water deficit which
is manifested in growth and germination inhibition. As a consequence of drought application,
plant produces a huge amounts of reactive oxygen species (ROS), a highly reactive
molecules which can disturb the natural balance in the cell. In response to water scarcity,
plants have developed some defensive mechanisms, including enzymatic and nonenzymatic
systems as most common. Enzymatic defending system includes a large number of different
enzymes where the most important antioxidative enzymes are non-specific peroxidase
(POD), catalase (CAT), ascorbate peroxidase (APX) and polyphenol oxidase (PPO).

The aim of this study was to determinate the influence of drought in winter wheat genotype
»Vulkan“ tracking the germination rate, shoot length, fresh weight (FW) and dry weight
(DW). Study was carried out during 7 days under controlled conditions using 10%
polyethylene glycol-6000 (PEG) solution which represents the moisture deficit stress
inducing media. The response of young seedlings to PEG-6000 induced drought by
measuring POD, CAT, APX and PPO activity was measured. This research will reveal the
potential of the genotype ,,Vulkan* under drought exposure in early developmental stage.

Keywords: drought, antioxidative enzymes, germination, wheat seedlings, PEG-6000
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ANTIFQNGALNO DJELOVANJE ETERICNIH ULJA
KLINCICEVCA I KADULJE NA RAST MICELIJA
Colletotrichum coccodes

ANTIFUNGAL ACTIVITY OF CLOVE AND SAGE
ESSENTIAL OILS ON THE GROWTH OF MYCELIUM
Colletotrichum coccodes

Marina Palfil, Jasenka Cosi¢?, Nada KneZevié?

!Podravka d.d., Ante Stardeviéa 32, 48000 Koprivnica, Hrvatska
2Sveugiliste Josipa Jurja Strossmayera u Osijeku, Poljoprivredni fakultet u Osijeku,
Vladimira Preloga 1, 31000 Osijek, Hrvatska

poster/ poster

Eteri¢na ulja su zbog svoje ekoloske prihvatljivosti i niske fitotoksicnosti pozeljan izvor
alternativnih metoda u zastiti bilja i kao takva mogu dati vazan doprinos smanjenju uporabe
sintetickih fungicida i zastiti okolisa. U cilju pronalaska novih aktivnih tvari koje bi mogle
naéi primjenu u biljnoj zastiti provode se mnoga istrazivanja utjecaja razlicitih eteri¢nih ulja
na rast i razvoj fitopatogenih gljivca. U radu je ispitivan utjecaj eteri¢nih ulja klin¢i¢evca
(Eugenia caryophyllus (Sprengel) Bullock & Harr.) i kadulje (Salvia officinalis L.) na rast
micelija Colletotrichum coccodes u in vitro uvjetima, primijenjenih u razli¢itim volumenima.
Mijerenje promjera rasta micelija provedeno je ¢etvrtog, osmog, dvanaestog i petnaestog dana
nakon inokulacije micelija. Rezultati mjerenja promjera micelija C. coccodes pokazali
smanjenje rasta micelija povec¢anjem primijenjenih volumena eteri¢nih ulja kao i smanjenje
antifungalnog djelovanja eteri¢nih ulja kroz inkubacijsko vrijeme. Petnaesti dan ispitivanja
eteri¢no ulje klin¢i¢evca potpuno je inhibiralo rast micelija pri volumenu od 15uL/10 mL
PDA. Potpuna inhibicija rasta micelija kod primijene etericnog ulja kadulje bila je samo
cetvrtog dana od inokulacije i to pri najve¢em primijenjenom volumenu od 70 pL/10 mL
PDA. Procijenjena vrijednost parametra ICso za eteri¢no ulje klin¢i¢evca bila je manja kroz
cijelo vrijeme ispitivanja.

Istrazivanja antifungalnog djelovanja ovih eteri¢nih ulja na rast micelija C. coccodes,
narodito eteri¢nog ulja klin¢i¢evca, potrebno je nastaviti u in vivo uvjetima.

Kljucne rijeci: eteri¢na ulja, klinCi¢evac, kadulja, antifungalno djelovanje
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BIODEGRADABLE BLENDS OF LOW DENSITY
POLYETHYLENE AND THERMOPLASTIC STARCH

BIORAZGRADLJIVE MJESAVINE POLIETILENA NISKE
GUSTOCE I TERMOPLASTICNOG SKROBA

Vesna Oceli¢ Bulatovié¢!, Lucija Mandié!, Anamarija Turkovi¢?,
Dajana Ku¢i¢ Grgi¢!, Antun Jozinovi¢?, Romana Zovko?,
Emi Govoréin Bajsi¢!

tUniversity of Zagreb, Faculty of Chemical Engineering and Technology,
Maruli¢ev trg 19, HR-10000 Zagreb, Croatia
2Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek,
Franje Kuhac¢a 20, HR-31000 Osijek, Croatia

oral presentation/ usmeno priopcenje

The petroleum-based polymers are highly durable and resistant to almost all forms of
degradation, and cause serious economic and environmental problems related to the
increasing volume of the plastic waste. In order to minimize the environmental problems
caused by plastic wastes, with emphasis on accelerate the biodegradability of polymeric
materials the idea is replacing some or all of the synthetic polymers with natural polymers in
many applications. Polymer blends, immiscible or miscible, are of recent interest for
developing new materials with properties suitable for packaging industry, specifically for
short term packaging and disposable applications. The development of environmental
friendly polymers from renewable resources has been recognized as an important alternative
to synthetic polymer based packaging materials. The aim of this study was preparation of
LDPE/TPS biodegradable blends from thermoplastic starch (TPS) (40 wt. % of starch +
glycerol) and low density polyethylene (LDPE). Maleic anhydride grafted- styrene-
ethylene/butylene-styrene (SEBS-g-MA) block copolymer was introduced into the
LDPE/TPS blends as compatibilizers for phase compatibility improvement. The effects of
the compatibilizer on morphological, mechanical, thermal and barrier properties of the
LDPE/TPS biodegradable blends were investigated. Thermal behaviour of the LDPE/TPS
blends without and with compatibilizer were characterised using differential scanning
calorimetry (DSC) and thermogravimetric analysis (TGA). The results confirmed that the
incorporation of (SEBS-g-MA) block copolymer enhanced the thermal stability of the
LDPE/TPS biodegradable blends. The improvement of thermal stability was caused by the
enhanced interfacial adhesion between LDPE and TPS with the addition of the
compatibilizer. In addition, a morphology study confirmed that SEBS-g-MA contributed to
the better interfacial adhesion of LDPE/TPS blends, leading to better mechanical, thermal
and barrier properties of resultant biodegradable blends.

Keywords: low density polyethylene, thermoplastic starch, maleic anhydride grafted-
styrene-ethylene/butylene-styrene block copolymer, biodegradable blends
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ISPITIVANJE KVALITETE ZRAKA NA PODRUCJU
ODLAGALISTA OTPADA ,,KAREPOVAC*

DETERMINATION OF AIR QUALITY IN THE AREA
OF WASTE LANDFILL , KAREPOVAC*

Nenad Peris!, Angela Stipi§i¢*, Marija Brali¢?, Mirjana Curlin®
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poster/ poster

Ispitivanja kvalitete zraka obavljeno je na mjernoj postaji smjestenoj u najblizem naseljenom
podru¢ju uz odlagaliste otpada ,Karepovac* u Splitu. Uzorkovanje i mjerenje se
kontinuirano obavljalo za vrijeme sanacije odlagalista u razdoblju od 1. sijenja do 1. lipnja
2018. godine. Na mjernoj postaji ispitane su koncentracije lebdec¢ih ¢estica PM10 i ukupne
talozne tvari (UTT) te udio metala u njima (Pb, Cd, As i Ni). Takoder su pracene
koncentracije plinova: sumporovodika (H2S), amonijaka (NHs), sumporovog dioksida (SO>)
i dusikovog dioksida (NOy). Ispitivanja su obavljena akreditiranim referentnim metodama:
UTT, PM10 - gravimetrija; maseni udjeli As, Cd, Ni, Pb, tehnikom ICP-MS; NH; i NO-
automatski metodom kemiluminiscencije; H,S i SO, — automatski metodom ultraljubicaste
fluorescencije. Analiza podataka obradena je u skladu s Uredbom o razini one¢is¢ujucih tvari
u zraku (NN 117/12, NN 84/17) i Pravilnikom o uzajamnoj razmjeni informacija i
izvjes¢ivanju o kvaliteti zraka (NN 3/16). Dnevne vrijednosti lebdecih cestica (PM10) bile su
nize od grani¢ne vrijednosti (GV 50 pg/m®). Izmjerene srednje vrijednosti As, Cd i Pb u
lebdeé¢im &esticama (PM10) bile niZe su od grani¢nih vrijednosti (GV za Pb 0.5 ug/m?), te
takoder niZe od ciljanih vrijednosti (CV za As 6 ng/m? i za Cd 5 ng/m?). Vrijednosti ukupne
talozne tvari (UTT) i metala u UTT, za vremensko razdoblje od pet mjeseci (sijeCanj - lipanj)
na dvije lokacije uz odlagaliste ,,Karepovac* pokazale su nize vrijednosti od grani¢nih (GV
350 mg/m?/d). lzmjerene satne i dnevne vrijednosti sumporovodika (H.S) nisu prelaze
grani¢ne vrijednosti (GV za H,S 7 ng/m®). lzmjerene dnevne vrijednosti amonijaka (NH3)
nisu prelazile grani¢ne vrijednosti (GV za NHz 100 ug/m®). Satne i dnevne vrijednosti
sumporovog dioksida (SO>), takoder nisu prelazile grani¢ne vrijednosti, dok satne vrijednosti
dusikovog dioksida (NO2) nisu prelazile grani¢nu vrijednost (GV 200 ug/m?®). Zrak u okolidu
mjerne postaje u vremenu sanacije odlagalista otpada ,,Karepovac (sijecanj — lipanj 2018,) s
obzirom na navedene pracene parametre bio je neznatno onecis¢en, odnosno I. kategorije
kvalitete.

Kljucne rijeci: zrak, odlagaliSte otpada, onecis¢enje
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PROCJENA IZVORA ONECISCENJA ZRAKA PAU U
ZAGREBU KORISTENJEM DIJAGNOSTICKIH OMJERA

USING OF PAHs DIAGNOSTIC RATIOS FOR THE
ASSESSMENT OF AIR POLLUTION SOURCES IN
ZAGREB

Zdravka Sever Strukil, Ivana J akovljevi¢, Gordana Pehnec

Institut za medicinska istraZivanja i medicinu rada,
Ksaverska cesta 2, 10000 Zagreb, Hrvatska

poster/ poster

Policikli¢ki aromatski ugljikovodici (PAU) ubrajaju se u skupinu najrairenijih organskih
onecis¢ujucih tvari u okolisu buduéi da nastaju nepotpunim sagorijevanjem fosilnih goriva i
drugih organskih materijala. Raspodjela PAU u okolisu uvelike ovisi o vrsti izvora i na¢inu
sagorijevanja Sto tu skupinu organskih nezasi¢enih spojeva €ini vrlo korisnim indikatorom
potencijalnih izvora oneci$¢enja. Cilj rada bio je odrediti masene koncentracije PAU u PMyo
frakeiji lebdecih Cestica na pet lokacija u Zagrebu s razli¢itim utjecajem izvora onecis¢enja
(A — industrija; B — promet; C — kuc¢anstva; D — gradska pozadinska postaja; E — promet), te
izracunati dijagnosticke omjere PAU kako bi se utvrdili mogu¢i izvori onecis¢enja. Uzorci
PMyg frakcije lebdecih &estica sakupljani su 24-satnim prosisavanjem zraka na kvarcne filtre
neprekidno 36 dana, u studenom i prosincu 2016. godine. Odredivani su sljede¢i PAU:
fluoranten (Flu), piren (Pir), benzo(a)antracen (BaA), krizen (Kri), benzo(b)fluoranten
(BbF), benzo(k)fluoranten (BKF), benzo(a)piren (BaP), dibenzo(ah)antracen (DahA),
benzo(ghi)perilen (BghiP) i indeno(1,2,3-cd)piren (IP). Ukupne srednje koncentracije deset
mjerenih PAU izmjerene su u rastu¢em rasponu: B < C < E <D < A. NajviSa ukupna srednja
koncentracija PAU izmjerena je na mjernoj postaji A (6,06 ng/m®), dok je najniza (4,13
ng/m?) izmjerena na mjernoj postaji B. Dijagnosti¢ki omjer IP/BghiP kretao se od 0,36 na
mjernoj postaji A do 0,68 na mjernoj postaji E Sto ukazuje da je emisija iz ispusnih plinova
automobila znacajan izvor PAU na svim lokacijama. Takoder, potencijalni izvor PAU na
mjernom mjestu D je izgaranje ugljena ili drva na Sto ukazuje omjer Flu/(Flu+Pir) veci od
0,5. Omjer IP/(IP+BghiP) je na svim mjernim postajama bio manji od 0,30 (izgaranje
benzinskih goriva), dok je na lokaciji u blizini prometnice (mjerna postaja E) znacajan izvor
PAU dizelsko gorivo s omjerom IP/(IP+BghiP) 0,31. U prilog tome ide i dijagnosticki omjer
BaP/BghiP koji je za mjerne postaje A, B i C bio u rasponu 0,40 — 0,42 dok je na mjernom
mjestu D iznosio 0,54, a na mjernom mjestu E 0,83 (dizelsko gorivo).

Kljucne rijeci: policiklicki aromatski ugljikovodici, lebdece Cestice, dijagnosticki omjeri
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MASENE KONCENTRACIJE PAU, OC I EC U PMy
FRAKCIJI LEBDECIH CESTICA

MASS CONCENTRATIONS OF PAH, OC AND EC IN PM;
FRACTION OF PARTICULATE MATTER

Ivana Jakovljevi¢, Ranka Godec, Zdravka Sever Strukil, Tva Simi¢

Institut za medicinska istraZivanja i medicinu rada,
Ksaverska cesta 2, 10000 Zagreb, Hrvatska

poster/ poster

Mnogobrojna istrazivanja pokazala su da razne oneci$¢ujuée tvari u zraku Stetno djeluju na
zdravlje ljudi. Veliku ulogu u oneciS¢enju zraka imaju lebdeée cCestice aerodinamickog
promjera manjeg od 10, 2,51 1 um (PMyg, PM3s i PM3). Epidemioloske studije pokazale su
da izloZenost ljudi lebdeé¢im Cesticama u zraku moze prouzrociti kardiovaskularne i pluéne
probleme te dovesti do ranije smrti.

U ovom istrazivanju sakupljani su 24-satni uzorci PM; frakcije lebde¢ih &estica tijekom 60
dana na jednoj lokaciji u gradu Zagrebu u zimskom periodu godine. Mjerenja su bila
usmjerena na odredivanje masenih koncentracija policiklickih aromatskih ugljikovodika
(PAU), elementnog (EC) i organskog (OC) ugljika, te njihovog medusobnog omjera
(OC/EC). Koncentracije PAU su analizirane pomocu tekuéinske kromatografiije visoke
djelotvornosti (HPLC) s fluoroscentnim detektorom promjenjivih valnih duljina ekscitacije i
emisije. Sadrzaj OC i EC u PM; frakciji odreden je metodom termicko - opti¢ke transmisije
(TOT). Koncentracije PAU zabiljeZene su u rasponu od 0,16 ng/m? za fluoranten do 5,10
ng/m® za benzo(b)fluoranten. Koncentracije elementnog i organskog ugljika bile su od 0,3
pg/m® — 2,0 pg/m® za EC i 3,2 ug/m® — 19,9 pg/m® za OC. Srednja vrijednost njihovog
medusobnog omjera OC/EC iznosila je 8,6. Visoka vrijednost OC/EC omjera ukazuje na
postojanje velike koli¢ine sekundarnog organskog ugljika (SOC). Zabiljezene niske
vrijednosti PAU s malim brojem prstenova (floranten i piren), a visoke vrijednosti masenih
koncentracija PAU s veéim brojem aromatskih prstenova (benzo(b)fluoranten,
benzo(k)fluoranten, benzo(j)fluoranten, benzo(ghi)perilen i indeno(1,2,3-cd)piren) ukazuju
na promet kao dominantan izvor oneci§¢enja zraka PM; frakcijom lebdeéih Cestica.

Kljucne rijeci: OC/EC, promet, HPLC, benzo(ghi)perilen
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UTJECAJ VRSTE FILTARSKOG MEDIJA NA GRANICE
DETEKCIJE ELEMENATA U ANALIZI LEBDECIH
CESTICA U ZRAKU

INFLUENCE OF FILTER MEDIATYPE ON LIMITS OF
DETECTION FOR AIR PARTICULATE MATTER
ELEMENTAL ANALYSIS

Ana Mihaljevi¢, Silva Zuzul

Institut za medicinska istrazivanja i medicinu rada,
Ksaverska cesta 2, 10000 Zagreb, Hrvatska

poster/ poster

Razvoj metode za elementnu analizu lebdeéih Cestica u zraku ukljucuje odredivanje granice
detekcije metode analizom slijepih proba. lzmjerene vrijednosti elemenata u slijepim
probama mogu biti rezultat kontaminacije tijekom uzorkovanja, postupka priprave uzoraka u
laboratoriju, Cistoce koristenih kemikalija ili prisutnosti elemenata u filtarskom mediju.
Koristenjem reagensa visoke Cistoce i preciznim postupkom priprave dio utjecaja moguce je
svesti na minimum. Jedan od glavnih ograni¢avajucih faktora za to¢nu i preciznu elementnu
analizu lebdecih Cestica u zraku je izbor filtarskog medija. U ovome radu ispitano je vise
vrsta filtarskih medija za elementnu analizu lebdecih Cestica u zraku. Koristeni su filtri od
kvarcnih vlakana, membranski i teflonski filtri promjera 47 mm. Elementni sastav kvarcnih
filtara dvaju proizvodaca ispitan je bez obrade i uz prethodnu obradu Zarenjem tri sata na 850
°C. Svi filtri pripravljeni su za analizu mikrovalnim razaranjem pod poviSenim tlakom i
temperaturom u otopini dusi¢ne i klorovodi¢ne kiseline. Pripravljene otopine analizirane su
spektrometrom masa uz induktivno spregnutu plazmu te je odredena koncentracija Na, Mg,
Al K, Ca, V, Mn, Fe, Co, Ni, Cu, Zn, As, Sr, Mo, Cd, Ba, Ce i Pb. Izratunate su granice
detekcije metode za svaku vrstu filtarskog medija. Statisticki su usporedeni rezultati dobiveni
analizom zarenih i neZarenih kvarcnih filtara. Rezultati pokazuju da su kvarcni filtri
najmanje prikladni za analizu elemenata u lebde¢im Cesticama zbog visoke koncentracije
elemenata u filtarskom mediju. Usporedba rezultata zarenih i nezarenih kvarcnih filtara
proizvodaca 1 pokazuje znacajnu razliku u sastavu za Na, Al, V, Mn, As, Mo dok za ostale
metale razlika nije bila statisticki znacajna. Rezultati dobiveni analizom kvarcnih filtara
proizvodaca 2 pokazuju zna¢ajnu razliku za Na, Mg, Al, K, Ca, V, Mn, Fe, Co, Zn, As, Sr,
Mo, Cd, Ba, Ce i Pb izmedu Zarenih i nezarenih filtara. Najnize koncentracije analiziranih
elemenata izmjerene su u membranskim i teflonskim filtrima.

Kljucne rijeci: lebdece Cestice, filtri, slijepe probe, ICP-MS
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BIOLOSKA OBRADA BIORAZGRADIVE FRAKCIJE 1Z
MIJESANOG KOMUNALNOG OTPADA

BIOLOGICAL TREATMENT OF BIODEGRADABLE
FRACTION FROM MIXED MUNICIPAL WASTE

Tomislav Domanovac?, Dajana Kug¢i¢ Grgi¢?, Monika Sabi¢?, Marija
Vukovi¢ Domanovac?
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2Sveuciliste u Zagrebu, Fakultet kemijskog inZenjerstva i tehnologije,
Maruli¢ev trg 19, 10000 Zagreb, Hrvatska

poster/ poster

Ljudi svojim aktivnostima, kojim zadovoljavaju svoje drustvene i gospodarske potrebe,
stalno djeluju na okoli§. Gospodarenje otpadom ima za svrhu smanjenje koli¢ina otpada i
njegovih negativnih svojstava, bez uporabe rizi¢nih postupaka po ljudsko zdravlje i okolis.
Ovisno o vrsti otpada, ekonomskoj isplativosti te nacelima zaStite okoliSa, ¢vrsti otpad je
moguée obraditi na viSe nacina. Bioloski postupci obrade otpada ukljucuju aerobnu i
anaerobnu razgradnju. Kompostiranje je kontrolirani biokemijski proces pretvorbe organske
tvari u aerobnim uvjetima u stabilan produkt kompost koji se moze koristiti kao organsko
gnojivo ili za oplemenjivanje tla.

U ovom radu provedena je aerobna obrada biorazgradive frakcije iz mije$anog komunalnog
otpada u adijabatskom zatvorenom reaktoru radnog volumena 10 L i protoku zraka od 0,65
L/min kgur. Tijekom 21 dana pracena je promjena vrijednosti temperature, pH-vrijednost,
suha i hlapiva tvar te omjer C/N. Pocetna vlaznost supstrata iznosila je 57 %. Termofilna faza
postignuta je u 20. satu provedbe pokusa. Poveéanje vrijednosti temperature do 64 °C
ukazuje na aktivnost termofilnih mikroorganizama odgovornih za razgradnju teze
razgradljivih tvari. Vrijednosti pH i C/N omijera, koje su se kretale od 6,62 do 8,33 i od 21 do
10, rezultat su bioloske mineralizacije organskih ugljikovih spojeva. Konverzija hlapive tvari
na kraju pokusa iznosila je 56 %.

Kljucne rijeci: aerobna obrada otpada, biorazgradiva frakcija, mijesani komunalni otpad
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RAZVOJ BIOREAKTORSKOG POSTROJENJA ZA
KOMPOSTIRANJE BIORAZGRADIVOG KOMUNALNOG
OTPADA

DEVELOPMENT OF BIOREACTOR PLANT FOR
COMPOSTING BIODEGRADABLE MUNICIPAL WASTE

Vedran Vuci¢, Dajana Kuci¢ Grgi¢, Monika Sabié, Marijana Vidakovi¢,
Martina Sudar, Bruno Zeli¢, Marija Vukovi¢ Domanovac

Sveuciliste u Zagrebu, Fakultet kemijskog inzenjerstva i tehnologije,
Marulic¢ev trg 19, 10000 Zagreb, Hrvatska

poster/ poster

Otpad je izravna posljedica gospodarskog rasta. Radi smanjenja nastajanja otpada i
iskoristavanja njegovih vrijednih svojstava, razvijaju se sustavi ponovne uporabe, oporabe i
recikliranja. Kompostiranje je jedna od tehnologija recikliranja biorazgradivog komunalnog
otpada koja se zbog okolisne prihvatljivosti sve viSe koristi. Provodi se u kontroliranim
aerobnim uvjetima pomoc¢u mikroorganizama koji su prirodno prisutni u okolisu [1].
Kompostiranjem se omogucava ponovno koriStenje organske frakcije ¢ija kakvoca ovisi o
sastavu materijala koji se obraduje [2]. Pretvorba organske tvari iz biorazgradivog
komunalnog otpada u kompost smatra se jednom od najprikladnijih alternativa za upravljanje
i obradu ¢vrstog otpada.

U podrucju zbrinjavanja komunalnoga otpada kao primjer dobre prakse ostvarit ée se
suradnja izmedu SveuciliSta u Zagrebu i gospodarstva. Sinergijom istrazivaéa Fakulteta
kemijskog inZenjerstva i tehnologije SveuciliSta u Zagrebu i struénjaka tvrtke Tehnix d.o.o.
doprinijet ¢e se razvoju TEHNIX pogona za bioreaktorsko kompostiranje biorazgradivog
komunalnog otpada. Saznanja o sastavu i aktivnosti mikrobne zajednice ukljuéene u
kompostiranje otvaraju ogroman potencijal u razvoju procesa i poboljSanju proizvoda.
Tehnoloskim unaprjedenjem industrijskog postupka kompostiranja omogucit ¢e se obrada
otpada u skladu s na¢elima odrzivog razvitka i zastite okolisa.

Kljucne rijeci: biorazgradivi komunalni otpad, kompostiranje, bioreaktorsko postrojenje,
sastav i aktivnost mikrobne zajednice

[1] A. Cerda et al., Biores. Technol. 248 (2018) 57.
[2] N. Soobhany, J. Environ. Chem. Eng. 6 (2018) 1979.
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BIOSTIMULACIJA PRIRODNO PRISUTNE
MIKROBIOLOSKE ZAJEDNICE U PROCJEDNOJ VODI
1Z BIOOTPADA

BIOSTIMULATION OF NATIVE MICROBIAL
COMMUNITY IN BIOWASTE LEACHATE

Monika Sabié, Mateja Novak, Dajana Kuéi¢ Grgi¢, Marija Vukovié
Domanovac

Sveuciliste u Zagrebu, Fakultet kemijskog inZenjerstva i tehnologije,
Maruli¢ev trg 19, 10000 Zagreb, Hrvatska

poster/ poster

Zbog brzog ekonomskog i demografskog rasta, trend stvaranja komunalnog otpada je
znacajno porastao na globalnoj razini. Jedan od postupaka zbrinjavanja takve vrste otpada je
odlaganje. Odlagalista otpada predstavljaju potencijalnu opasnost za okoli$ zbog odlagali$nih
plinova i procjednih voda koji nastaju kao posljedica fizikalno-kemijskih i bioloskih procesa
unutar odlagaliSta. Poseban naglasak se stavlja na biorazgradivi otpad unutar komunalnog
otpada, koji dovodi do znaCajnog stvaranja procjednih voda. Takve otpadne vode su
kompleksnog sastava i visoko su opterecene te ih je potrebno obraditi kako bi se smanjio
njihov Stetan utjecaj na okolis i ljudsko zdravlje. Bioloska obrada je ekonomski u¢inkovita i
ekoloski prihvatljiva jer se obrada zasniva na koriStenju mikroorganizama koji prevode
oneciscujuce tvari u krajnje netoksi¢ne produkte, ugljikov dioksid i vodu. Procjedne vode iz
biootpada su izvor prirodno prisutnih mikrobnih zajednica koje imaju potencijal za
razgradnju one¢i$¢ujucih tvari zbog prilagodenosti na uvjete navedenog sustava.

U ovom radu je istraZena Kinetika biorazgradnje organskih tvari u procjednoj vodi nastaloj iz
biootpada. Biostimualcijom prirodno prisutnih mikrobioloskih kultura u procjednoj vodi u
Sarznim uvjetima potaknut je proces biorazgradnje. Tijekom procesa je pracena kemijska
potrosnja kisika, koncentracija otopljenog kisika, pH-vrijednost, vodljivost, toksi¢nost i
koncentracija suspendirane tvari te se provodila mikrobioloSka analiza sustava.
Mikroskopskom analizom je dobiven uvid u tijek stvaranja aktivnog mulja. 1z
eksperimentalnih rezultata izraCunate su vrijednosti u, Qs te Yy koje su iznosile 0,04 d?, 0,19
g gt d'lte 0,21 g g. Monodov i Endo-Haldaneov model dobro opisuju kinetiku procesa
biorazgradnje pri ¢emu je R? iznosio 0,99.
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BIORAZGRADNJA ANTIPARAZITIKA U VODI

BIODEGRADATION OF ANTHELMINTICS IN WATER

Danijela Asperger!, Josipa Papac!, Tibela Landeka Dragicevi¢?,
Sanja Radman?®

tUniversity of Zagreb, Faculty of Chemical Engineering and Technology,
Maruli¢ev trg 19, 10000 Zagreb, Croatia
2 University of Zagreb, Faculty of Food Technology and Biotechnology,
Pierottijeva 6, 10000 Zagreb, Croatia
SPLIVA d.o0.0., Prilaz baruna Filipoviéa 25, 10000 Zagreb, Croatia

oral presentation/ usmeno priopcenje

The use of the pharmaceuticals is growing daily and therefore they continuously appear in
the wastewaters. Because of their complex structure and persistence, although present at low
concentrations, they bioaccumulate and are detected in water after treatment in a
conventional wastewater treatment plant. Therefore their harmful environmental impact is
matter of further investigation and they are defined as "new emerging contaminants™.
Sensitive analytical and bioanalytical methods of detection of pharmaceuticals and their
degradation products need to be developed and applied. Consequently it is possible to define
the degradation profile and the ecotoxic effect of certain pharmaceuticals in the environment,
thus predicting their impact on the environment and human health.

The aim of this study was to optimize the conditions of biodegradation wveterinary
pharmaceuticals from the group of anthelmintics: febantel, praziquantel and pyrantel
pamoate in a batch reactor by monitoring the physical and chemical parameters in water
media. The efficiency of the biodegradation proces and identification of transformation
products formed during the process are monitored by analytical and bioanalytical methods.

In this study the biodegradation of antiparazitics in the water with activated sludge is
achieved whereby the impact of hydrolysis on that process, and also the adsorption on the
flocculae of active sludge it could not be ignored. Transformation products have been
detected and identified by ultrahigh performance liquid chromatography and toxicity
assessment of biodegradation process was made with bioluminiscent methodology of acute
toxicity determination with Vibrio fischeri bacterial species.

Keywords: pharmaceuticals, anthelmintics, biodegradation, toxicity, chromatography
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OBRADA OTPADNE VODE 1Z KOMPOSTANE
PROCESOM ELEKTROKOAGULACIJE

COMPOST LEACHATE WASTEWATER TREATMENT BY
ELECTROCOAGULATION PROCESS

Marjana Simoni¢! , Mirjana Curlin?, Lidija Fras Zemlji¢®

tUniversity of Maribor, Faculty of Chemistry and Chemical Engineering,
Smetanova 17, 2000 Maribor, Slovenia
2University of Zagreb, Faculty of Food Technology and Biotechnology,
Pierottijeva 6, 10000 Zagreb, Croatia
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poster/ poster

In this paper electrocoagulation (EC) process for removal of heavy metals from compost
leachate was investigated. Compost leachate generated by processing of biodegradable waste
in the composting plant Kogal, Slovenia. All experiments were performed in EC reactor with
Aluminium electrodes on optimal conditions which were defined with preliminary
experiments. Following constant values were applied: voltage U=15 V, electrode distance
r=3 cm and area/volume ratio 15 m? m=. The aim of this work was to simulate removal
efficiency of Zn?* and Cu?* from leachate, according to the first order reaction. Nonlinear
regression analysis of experimental data was performed in order to determine the reaction
rate constant. In addition to heavy metal ions, the amount of organic substances quantified as
chemical oxygen demand (COD) was examined.

The obtained results of the simulation removal effectiveness are important for determining
the dynamics of the process and determining the time EC for maximum efficiency of metal
removal.

Keywords: compost leachate, metal removal efficiency, electrocoagulation
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BIOREMEDIJACIJA VODE ONECISCENE
BISFENOLOM A

BIOREMEDIATION OF WATER POLLUTED WITH
BISPHENOL A

Dajana Kuci¢ Grgi¢, Antonija Kovacevi¢, Ema Lovrin¢i¢, Matija Cvetnic,
Vesna Oceli¢ Bulatovi¢, Marija Vukovi¢ Domanovac

Sveuciliste u Zagrebu, Fakultet kemijskog inzenjerstva i tehnologije,
Marulicev trg 19, 10000 Zagreb, Hrvatska

poster/ poster

Bisfenol A (BPA) je sveprisutni organski spoj Kkoji se primjenjuje u proizvodnji
polikarbonata, epoksi smola i raznih drugih materijala. Polikarbonati se koriste u proizvodnji
plasticnih ambalaza za hranu i pice, boCica za djecu, kuhinjskih pomagala, pakiranju
lijekova, elektroni¢ke opreme. Epoksi smole koriste se u proizvodnji boja, metalnih konzervi
za hranu i pice, ba¢ve za vino i u stomatologiji. BPA dospijeva u okoli$, odnosno u tlo i
vode, tijekom kemijske proizvodnje, transporta ili prerade te neispravnim odlaganjem
proizvoda koji ga sadrzavaju. Zanimljiv je zbog S$tetnog utjecaja na ljudsko zdravlje,
zivotinjski svijet i okoli$ te ga je potrebno ukloniti. Jedan od mogu¢ih nacina uklanjanja BPA
iz okoliSa je proces bioremedijacije koji se provodi uz primjenu razli¢itih mikroorganizama
koji imaju sposobnost razgraditi BPA.

U ovom radu provedena je bioremedijacija vode onecis¢ene bisfenolom A s bakterijskim
kulturama Pseudomonas aeruginosa BSW, Pseudomonas putida i Streptomyces sp. u
Sarznim uvjetima rada. Pseudomonas aeruginosa BSW i Pseudomonas putida izolirane su iz
biootpada, odnosno aktivhog mulja, dok se Streptomyces sp. izolirao iz tla. Ispitani su
razli¢iti ¢imbenici koji utjeu na proces bioremedijacije BPA, poput pH-vrijednosti (5, 6 i 7),
koncentracije biomase P. aeruginosa BSW i Streptomyces sp. (0,1; 0,2; 0,3), koncentracije
BPA (od 0 do 15 mg dm™) i temperature (25, 35 i 40°C).

Prema dobivenim rezultatima soj Pseudomonas aeruginosa razgradio je najvise BPA pri
temperaturi od 35 °C, pH-vrijednosti 7 i opti¢koj gustoci od 0,3. Streptomyces sp. razgradio
je najvise BPA pri temperaturi od 35 °C, pH-vrijednosti 7 i opti¢koj gustoéi 0,2. Pri
ispitivanju utjecaja razli¢itth pocetnih koncentracija BPA na njegovu biorazgradnju,
Pseudomonas aeruginosa BSW pokazao je najbolje rezultate pri pocetnoj koncentraciji BPA
od 5 mg dm3, a Streptomyces sp. pri 7,5 mg dm=. U vremenu od dva sata razgradeno je 50 %
BPA, a najintenzivnija biorazgradnja bila je unutar 30 minuta.

Kljucne rijeci: bisfenol A, plastika, biorazgradnja, Pseudomonas aeruginosa, Pseudomonas
putida, Streptomyces sp.
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PREDVIDANJE BIORAZGRADIVOSTI PRIORITETNIH
ONECISCIVALA U YODI POMOCU QSAR
MODELIRANJA

PREDICTION OF BIODEGRADABILITY OF PRIORITY
POLLUTANTS IN WATER USING QSAR MODELING

Matija Cvetnié, Lidija Fura¢, Marinko Marki¢, Tomislav Bolanca,
Sime Uki¢, Hrvoje Kusi¢, Ana Loncari¢ Bozi¢
Sveuciliste u Zagrebu, Fakultet kemijskog inzenjerstva i tehnologije
Maruli¢ev trg 19,10000 Zagreb, Hrvatska

oral presentation/ usmeno priopcenje

Onecis¢enje vodenog okolisa pod utjecajem ljudske aktivnosti i tehnolo$kog razvoja
uzrokuje narusavanje prirodne ravnoteze ekosustava i utjeCe na zdravlje ljudi. Kemijska
svojstva brojnih i raznolikih prioritetnih onecisc¢ivala (PO) odredena su razli¢itim vrstama
supstituiranih skupina na razli¢itim polozajima u organskoj strukturi PO-a. PO karakterizira
relativno niska topljivost, niska biorazgradivost i visoka toksicnost te predstavljaju veliki
rizik za okolis.

U ovom radu ispitana je biorazgradivost razliCitih prioritetnih onecis¢ivala koja je
procijenjena prema omjeru biokemijske (BODs) i kemijske (COD) potro$nje kisika. Modeli
koji koreliraju biorazgradivost i molekularne strukture ispitivanih oneciS¢ujucih tvari
izvedeni su pomocu QSAR nacela.

Odabrani modeli su jasni i transparentni te pomazu u tumacenju procesa biorazgradnje.

Kljucne rijeci: biorazgradivost, prioritetna oneciséivala, QSAR, modeliranje, oneéiséenje
voda
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VRIJEDNOSTI ARSENA U POPULACIJI VINKOVACA
METODOM ICP MS

ARSENIC IN POPULATION OF VINKOVCI USING ICP
MS METHOD

Marina Vidosavljevi¢!, Dinko Puntari¢?, Vlatka Gvozdi¢?,
Domagoj Vidosavljevi¢?, Matijana Jergovi¢® Ada Puntari¢®
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Osijek, Croatia, SAndrija Stampar Teaching Institute of Public Health, Mirogojska 16, 10000
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poster/ poster

Povisene koncentracije arsena u vodopskrbnom sustavu istocne Hrvatske predstavljaju znacajan
javnozdravstveni izazov. Cilj istrazivanja bio je istraziti dugotrajnu izloZenost arsenu ispitanika
na podru¢ju Vinkovaca i usporediti ih s izmjerenim vrijednostima medu ispitanicima s podrucja
Osjecko baranjske Zupanije analizom sadrZzaja arsena u kosi. Uzorkovani su uzorci kose kod
odraslih ispitanika i analizirani pomo¢u ICP -MS metode, te korelirani u odnosu na izmjerene
vrijednosti As u pitkoj vodi.

Izmjerene srednje vrijednosti razina arsena u uzorcima kose prikupljenih u pet naselja isto¢ne
Hrvatske, kretale su se od 0,11 do 35,86 pg g. Ovisno o istraZivanom podrud¢ju, maksimalne
koncentracije kretale su se od 0,58 do iznimno visokih 647,32 ug g, pri ¢emu je ova zadnja
vrijednost za 2000 puta prekoracila gornju granicu referentne vrijednosti. Glavne koncentracije
arsena iz uzoraka kose s kontrolnog podrucja (Nasice) bile su unutar dozvoljenog referentnog
raspona.Ovisno o istrazivanom podrucju, prosjecne su koncentracije bile u rasponu od 0,018
(Vinkovci) do 32 pg g-1 (Vladislavei) pri ¢emu je u potonjem znatno premasila gornju granicu
referentne vrijednosti (0,31 pg g-1). Koncentracije arsena iz NaSica, Osijeka, Slavonskog Broda,
Vukovara i Vinkovaca bile su unutar ili neSto iznad maksimalno dopustenog referentnog raspona.
Najvise su koncentracije zabiljeZene kod ispitanika su u naseljima Vladislavci (647,60 pg g-1) i
Cepin (526,78 pug g-1). Izradun korelacija pokazao je postojanje statisticki zna¢ajnih i pozitivnih
korelacija izmedu uzoraka kose muskaraca i uzoraka vode za pice Osjecko-baranjske zupanije. (r
=0.98, p=0.003). Sli¢no je utvrdeno i u slucaju uzoraka kose dobivenih od osoba zenskog spola
i vode koriStene za pice ( r= 0.87, p = 0.05). Vrijednosti As izmjerene u kosi ispitanika s podrucja
Vinkovaca su zna¢ajno nize u odnosu na ispitanike s podru¢ja Osjecko-baranjske Zupanije.

Sve izmjerene vrijednosti arsena u vodi su ispod vrijednosti za koje se pretpostavlja da uzorkuju
posljedice na ljudsko zdravlje, ali zbog moguc¢ih kroni¢nih posljedica na zdravlje populacije su
nuzna daljnja istrazivanja.

Rezultati dopunjuju zakljucak da stanovniStvu treba omoguciti pristup prociséenoj vodi bez
arsena ili vodi iz vodonosnih podrugja sliva rijeke Save.

Kljucne rijeci: arsen, kosa, Vinkovci, ICP-MS
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UKLANJANJE P PRI ANOKSICNIM/OKSICNIM
UVJETIMA

P REMOVAL AT ANOXIC/OXIC CONDITIONS

Tea Stefanac®, Toni Sipalo®, Dijana Grgas Uhlik!, Sanja Radman?,
Tibela Landeka Dragicevi¢!

tUniversity of Zagreb, Faculty of Food Technology and Biotechnology,
Pierottijeva 6, 10000 Zagreb, Croatia
2Mediterranean Institute for Life science, Mestroviéevo 3etaliste 45, 21000 Split, Croatia

poster/ poster

The nitrification, denitrification and P removal capability of activated sludge at anoxic/oxic
conditions was tested in a batch reactor. Sodium acetate was used as the only source of
carbon at different C/P ratios (C/P 1, 3, 5, 7 and 10). During the anoxic phase the biomass
uptakes COD. The oxic phase resulted in simultaneous COD removal, nitrification and
dephosphatation. By increasing the C/P ratio the phosphate removal rate and the efficiency
of P removal were increased. The NHs-N oxidation resulted in NOs-N and NO>-N
accumulation but not in a stehiometric equivalent. Dephosphatation was directly influenced
by C/P ratios and, maximum P removal of 52% occurred at C/P 10.

Keywords: nitrification, denitrification, dephosphatation, C/P
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DIFERENCIJALNA POTENCIOMETRIJSKATITRACIJA:
RAZVOJ METODE ZA ODREDIVANJE PRODUKATA
RAZGRADNJE ANIONSKIH TENZIDA NASTALIH UV-
C/H202 PROCESOM

DIFFERENTIAL POTENTIOMETRIC TITRATION:
METHOD DEVELOPMENT FOR DETERMINATION OF
ANIONIC SURFACTANT DECOMPOSITION PRODUCTS
INCURRED BY UV-C/H.02 PROCESS

Z. Lovinci¢ Kraljevi¢, D. Maduni¢-Caci¢

SAPONIA, Chemical, Pharmaceutical and Foodstuff Industry,
M. Gupca 2, 31000 Osijek, Croatia

oral presentation/ usmeno priopcenje

Potentiometric titration with surfactanat selective electrode for anionic surfactants (AS-1SE)
was used as analytical method for determination of anionic surfactant (AS) decomposition
products, generated in photo-oxidative UV-CHO, processess. Method was used for the
monitoring of effectiveness of AS decomposition. Results for the samples treated by UV-
CHO,process confirmed degradation of AS to the molecules of lower molecular weight [1,2].
The goal of here presented investigation was development of the method for quantitative and
qualitative determination of the products of AS decomposition. Results obtained in
experiments on model mixtures of AS (analytical grade) were used for optimisation of the
paramethers in UV-CH.O, processess of AS decomposition, and tested on effluents of
detergent industry treated by the same process.

Keywords: Anionic surfactants, UV-C/H,O- process, surfactant selective electrode

[1] Z. Lovingi¢ Kraljevi¢, D. Maduni¢-Cagié¢ (2017): Potentiometric monitoring of anionic
surfactants decomposition using photo-oxidative UV/H,O, proceses, 25. HSKIKI, Pore¢; D.
Maduni¢-Cagié, M. Sak-Bosnar, R. Matesi¢-Puag, Z. Grabari¢ (2008): Determination of
Anionic  Surfactants in Real Systems Using 1,3-Didecyl-2-Methyl-Imidazolium-
Tetraphenylborate as Sensing Material, Sensor Lett. 6, 339-346.

[2] D. Juretic, H. Kusic, D. D. Dionysiou, B. Rasulev, I. Peternel, A. Loncaric Bozic (2015),
Prediction of key structural features responsible for aromaticity of single-benzene ring
pollutants and their photooxidative intermediates, Chem. Engineering Journal 276, 261-273,;
J. J. Pignatello, E. Oliveros, A. MacKay (2006): Advanced Oxidation Processes for Organic
Contaminant Destruction Based on the Fenton Reaction and Related Chemistry, Crit. Rev.
Environ. Sci. Tech., 36, 1-84.
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NANOTEHNOLOGIJA - KOLIKO JE VELICINA ZAISTA
BITNA?

NANOTECHNOLOGY - HOW MUCH DOES THE SIZE
REALLY MATTER?

Domagoj Subari¢, Sanja Lu¢i¢ Blagojevié

Sveudiliste u Zagrebu, Fakultet kemijskog inZenjerstva i tehnologije,
Marulicev trg 19, 10000 Zagreb, Hrvatska

invited lecture / pozvano predavanje

Nanotehnologija predstavlja novu generaciju znanstvenih spoznaja i tehnologija koje se sve
viSe primjenjuju u znanosti i industriji te kao takva jo$ uvijek predstavlja veliku enigmu u
krugovima izvan nje. Sve vecCa potreba za smanjenjem dimenzija odredenih uredaja,
manipulacijom tvari na atomskoj razini te mijenjanjem svojstava makroobjekata znacajno je
doprinijela njezinom razvitku. Iako ve¢ sada u upotrebi postoje brojni nanotehnoloski
proizvodi, komercijalna upotreba nanomaterijala i nanoobjekata otvara brojna pitanja i
zabrinutosti vezane prvenstveno za njihov utjecaj na okoli§ i ljudsko zdravlje. Ubrzani
napredak znanosti pomice ograni¢enja nanotehnologije ¢ije mogucnosti nisu jo§ u potpunosti
istrazene. Ovaj rad daje pregled dosadasnjih napredaka u nanotehnologiji, trendovima u
razvijanju proizvoda nanotehnologije te potencijalnih prijetnji.
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UTJECAJ VIDLJIVE SVJETLOSTI NA RAST SPINATA
(Spinacia oleracea L. cv. Matador)

THE EFFECT OF VISIBLE LIGHT ON SPINACH
GROWTH (Spinacia oleracea L. cv. Matador)

Dora Cikanovi¢, Petra Mutavdzija, Martina Andi¢, Marta Martini, lvan
Kolar, Matija Hardi, Kristina Kristek, Karolina Dvojkovi¢,
Sanja Pavlovi¢ Sijanovié¢
Gimnazija Vukovar, Samac 2, 32000 Vukovar, Hrvatska

Ovim se radom predstavljaju rezultati istrazivackog rada u kojem se ispitivao utjecaj razli¢itih
izvora vidljive svjetlosti na rast biljaka Spinata (Spinacia oleracea L. cv. Matador). U naSem
slucaju biljke su uzgajane u kontroliranim uvjetima pod utjecajem svjetlosnih izvora razlicitih
karakteristika te se pretpostavilo da ¢e poluciti i razli¢iti u¢inak na biljku koji je moguce
determinirati i opisati. Cetiri svjetlosna izvora (LED crvena, LED plava, LED crvena + plava
i fluorescentna Zarulja) koja su se koristila tijekom provodenja istrazivanja analizirana su
spektrometrom. Biljke $pinata prolazile su sve fenoloske (vegetativne) faze: sjetvu, nicanje,
rast i razvoj. Tijekom vegetacijskoga razdoblja biljke su se bitno razlikovale s obzirom na
odredene anatomske i fizioloSke znacajke. Nakon jednomjeseénog uzgoja biljaka provelo se
spektrofotometrijsko odredivanje koncentracije (ekstrakcija) pigmenata po Holm i Wettstein
metodi. Laboratorijskim se postupcima odredila koncentracija kloroplastnih pigmenata
(klorofila a, klorofila b, ukupnih Klorofila -a, -b i karotenoida) u acetonskom ekstraktu biljnog
materijala te se postupkom preracunavanja odredila koncentracija na mg/g svjeze tvari. Osim
toga radena je i usporedba broja listova, lisne mase i lisne povrsine u sva 4 uzorka. Iz dobivenih
rezultata moze se zakljuciti da je izbor razlicitih izvora vidljive svjetlosti i nastalo osvjetljenje
znacajno utjecao na morfoloska i fizioloska obiljezja. Ovim se radom pokazuje kako ucenici i
nastavnici mogu biti suradnici u procesu istrazivanja i spoznavanja kroz interdisciplinarni
pristup kojim se povezuju znanja iz kemije, biologije, fizike i informatike.

Kljucne rijeci: izvori svjetlosti, $pinat, morfoloska i fizioloska obiljezja
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NITRATI I NITRITI U ZELENOM POVRCU
NITRATES AND NITRITES IN GREEN VEGETABLES

Andrea Biluskovi¢, Kristina Nikoli¢, Purdevka Pecikozi¢

Tehnicka $kola Nikole Tesle, Vukovar, Blage Zadre 4, 32010 Vukovar, Hrvatska

Sadrzaj nitrata (NOg) i nitrita (NO2") u povréu je pokazatelj kvalitete proizvoda. Akumulacija
nitrata u biljci je posljedica prekomjernog usvajanja nitrata iz tla ili neadekvatne redukcije u
biljci. Prehranom Covjek unese viSe nitrata nego nitrita, ali se djelovanjem bakterija u
probavnom sustavu nitrati reduciraju u nitrite. Prekomjerna razina nitrita u organizmu moze
dovesti do prijelaza hemoglobina u methemoglobin $to onemoguéava vezivanje kisika i njegov
transport u tkiva. Drugi problem prekomjerne razine nitrita u organizmu je reakcija sa
sekundarnim i tercijarnim aminima u kiselom mediju Zeluca pri kojoj nastaju kancerogeni
nitrozamini.

Nitrati se u organizam unose uglavnom pitkom vodom i hamirnicama biljnog podrijetla, a u
manjim koli¢inama konzumiranjem suhomesnatih proizvoda, dok nitrite unosimo u manjim
koli¢inama putem voca i povrca. LoSe uskladiSteno, ukiseljeno i fermentirano povrée bogatije
je nitritima.

Prema odredbama FAO i WHO od 2002. godine potvrden je dozvoljeni dnevni unos nitrata u
organizam odraslog ¢ovjeka do 3,7 mg/kg (tjelesne mase)/danu, a nitrita do 0,07 mg/kg
(tjelesne mase)/danu.

Cilj je ovog rada bio ispitati sadrzaj nitrata i nitrita u zelenom povrcu iz trgovackih lanaca. Za
ispitivanje je koristena spektrofotometrijska metoda. Dobiveni podaci ukazuju na povecan
sadrzaj nitrita, dok je sadrzaj nitrata u dozvoljenim granicama.

Kljucne rijeci: nitrati, nitriti, zeleno povrée
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ANALIZA KVALITETE MEDA
HONEY QUALITY ANALISYS

Ramona Janjatovi¢, Lora Kova¢, Tea Tonkovi¢, Nada Pitinac

Tehnicka skola i prirodoslovna gimnazija Rudera Boskovica,
Vukovarska cesta 209, 31000 Osijek, Hrvatska

Kemijski sastav meda ovisi o botanickom i geografskom podrijetlu meda. Ima vazna nutritivna
i farmakoloska svojstva. Osim glukoze i fruktoze, med sadrzi vodu, proteine (enzime),
organske kiseline, vitamine, mineralne tvari, te fenolne komponente koje su vazan pokazatelj
antioksidativnog kapaciteta meda. Ispitivanje kvalitete meda temeljeno je na mjerenju
sljede¢ih fizikalno-kemijskih parametara meda: pH meda ubodnom elektrodom, udio vode
refraktometrijski, udio mineralnih tvari mjerenjem elektri¢ne provodnosti, te odredivanja
ukupnih fenola Folin-Ciocalteu-ovom metodom. Ispitivane su tri vrste meda: medljikovac,
cvjetni 1 bagremov med domacih proizvodaca i med istih vrsta iz trgovac¢kog lanca deklariran
kao domaci. Usporedbom fizikalno-kemijskih parametara moze se zakljuciti kako je pH
vrijednost svih vrsta i proizvodac¢a meda ujednacena i krece se izmedu 4,02 i 4,67. Udio vode
najveci je kod cvjetnog meda i poveéan je kod bagremovog i cvjetnog meda iz trgovackog
lanca u odnosu na domac¢i med. Udio mineralnih tvari najve¢i je kod svih uzoraka medljikovca,
a najmanji kod bagremovog meda. Udio mineralnih tvari kod cvjetnog i bagremovog meda iz
trgovackog lanca znatno je manji u odnosu na domaci med. Polifenoli su najzastupljeniji u
cvjethom medu, a najmanje u bagremovom medu. Udio polifenola u uzorcima cvjetnog i
bagremovog meda iz trgovackog lanca znatno je nizi od udjela u uzorcima domaceg meda.
Prema ispitivanim parametrima kvalitete i usporedbom s literaturnim podacima za geografsko
podrucje podrijetla meda moze se zakljuéiti kako je cvjetni i bagremov domaéi med znatno
bolje kvalitete u odnosu na med iz trgovackog lanca, za razliku od medljikovca koji je
ujednacene kvalitete.

Kljucne rijeci: med, fizikalno-kemijska svojstva, domaci i med iz trgovackih lanaca
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SADRZVAJ SUMPOR DIOKSIDA U BIJELIM VINIMA §
PODRUCJA OPCINE ZEPCE (BOSNA I HERCEGOVINA)

THE SULFUR DIOXIDE CONTENT IN WHITE WINES
FROM THE DISTRICT OF ZEPCE MUNICIPALITY
(BOSNIA AND HERZEGOVINA)

Barbara Budim, Barbara Luki¢, Maja Stojanovié¢

Katoli¢ki $kolski centar ,,Don Bosco” Zepée, Tehnitko-obrtni¢ka $kola,
Stjepana Radi¢a bb, 72230 Zepce, Bosna i Hercegovina

Sumpor i njegovi spojevi su sredstva koja imaju najSiru i najstariju primjenu u proizvodnji
vina. Izuzev konzervirajuceg djelovanja u vinu, Spojevi sumpora, osobito sumpor dioksid
negativno djeluje na okus i miris vina, u nekim sluéajevima onemogucuje transformaciju
jabuc¢ne u mlijecnu kiselinu, a takoder, moze imati i negativan utjecaj na ljudski organizam
vezanjem Kisika i vitamina B1.

Dozvoljene koli¢ine sumpora u vinu regulirane su odgovaraju¢im pravilnicima, Kkoji su
specifi¢ni s obzirom na regiju i drzavu. Vino je vrlo kompleksan sustav u kojem je koli¢ina
sumpora vazan parametar kvalitete vina uz ostale parametre poput koli¢ine alkohola, ukupnih
kiselina, Secera, hlapljive (octene) kiseline, te je stoga potrebno voditi raéuna o dodavanju
optimalne koli¢ine sumpora u vino.

Cilj ovog rada je odredivanje kvantitativnog sadrzaja sumpor dioksida u razli¢itim uzorcima
bijelog vina, proizvedenih od sorti vinove loze s podruéja opéine Zepde.

Postupak odredivanja sumpora proveden je Ripperovom metodom koja se temelji na
jodometrijskoj titraciji.

Dobiveni podaci ukazivali su na znacajne razlike u sadrzaju sumpora u razli¢itim uzorcima
vina.

Kljucne rijeci: bijela vina, sumpor dioksid, Ripperova metoda, opéina Zepée
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KOJI SE KEMIJSKI SPOJEVI KRIJU IZA E-BROJEVA U
ENERGETSKIM PICIMA I GRICKALICAMA

WHICH CHEMICAL COMPOUNDS ARE CONCEALED
BEHIND E-NUMBERS IN ENERGY DRINKS AND
SNACKS

Lara Pai¢, Katarina Domjanovi¢, Ljerka Sostarec

I1. gimnazija Osijek, Ul. Kamila Firingera 5, 31000 Osijek, Hrvatska

Odabir, priprema i konzumiranje hrane kao izvora energije za ljudski organizam, dio je naSe
svakodnevnice. Pravilan raspored i sastav obroka kljuni su u odrzavanju vitalnosti i
homeostaze organizma. Istrazivanja pokazuju kako je u posljednjih nekoliko desetljeca
porastao broj konzumacije meduobroka koji ne zadovoljavaju osnovne potrebe organizma, a
sadrze sastojke upitnih kvaliteta. Pri odabiru hrane, vodimo se prema njezinim opéim
karakteristikama; veli¢ini, boji, mirisu, okusu, teksturi, kao i privla¢nosti samih pakiranja. Cilj
je ovog istrazivanja prodrijeti dublje u sam kemijski sastav i strukturu namirnica koje su
sadrzane u raznim popularnim grickalicama i pi¢ima te ukazati na vaznost promisljenog i
razboritog odabira onoga $to unosimo u na§ organizam.

Kljucne rijeci: e-brojevi, kemijski sastav, kemijska struktura, kemijski spojevi, aditivi, bojila,
grickalice, energetska pica
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ANKSIOLITICKO, ANTIDEPRESIVNO I AFRODIZIJSKO
DJELOVANJE ETERICNIH ULJA

ANXIOLITYC, ANTIDEPRESSANT AND APHRODISIAC
EFFECTS OF ESSENTIAL OILS

Lara Vanevski, Dora Purgar, Barbara Bac¢un, Mario Frohlich

Gaudeamus, Prva privatna srednja Skola u Osijeku s pravom javnosti,
Skolska 6, 31000 Osijek, Hrvatska

Njuh je osjet koji nastaje podrazivanjem mirisnih receptora olfaktorne regije nosa Cesticama
hlapljive ili plinovite kemijske tvari, §to rezultira nastankom i slanjem zivéanog impulsa do
njus$nog zivca u centru za miris i okus u mozgu. Obradom primljenih impulsa mozak ih
prepoznaje kao odredenih miris. Medutim, nemaju svi organizmi jednako izostreno svojstvo
njuha ve¢ ono ovisi o razredu kojemu pojedini organizam pripada. Tako odrastao ¢ovjek, moze
razaznati 2000 — 4000 razli¢itih mirisa. Moguénost razaznavanja velike koli¢ine mirisa
rezultiralo je razvojem posebne grane farmacije — aromaterapije. Eteri¢na ulja su hlapljive
smjese koje se dobivaju razli¢itim na¢inima priprave, a ¢ije djelovanje pozitivno utjece na
raspoloZenje, emocije i opée emotivno stanje. Nadalje, mogu Koristiti i kao anksiolitici,
antidepresivi, afrodizijaci, ali imaju i odredena antibakterijska, antifugalna i antimikrobna
djelovanja. Cilj rada je prikazati anksioliticko, antidepresivno i afrodizijacko djelovanje
etericnih ulja te ga usporediti sa ekvivalentnim, farmaceutski pripravljenim, lijekovima
dostupnima na trzistu.

Kljucne rijeci: miris, eteri¢na ulja, anksiolitici, antidepresivi, afrodizijaci
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PEROKSIDNI BROJ LIPIDA U PRIRODNIM
BALZAMIMA

PEROXIDE VALUE OF LIPIDS IN NATURAL BALMS
Lucija Vrbi¢, Ana Miski¢, Marija Juki¢, Slavica Jukic¢

Katoli¢ki 8kolski centar ,,Don Bosco” Zepée, Opéa gimnazija,
Stjepana Radi¢a bb, 72230 Zepce, Bosna i Hercegovina

Za cjelokupno ljudsko zdravlje bitna je i kvaliteta kozmetickih proizvoda koje nanosimo na
najveci organ, kozu. Za njegu suhe i oSteCene koze najviSe se koriste balzami. Balzami su
kozmeticki proizvodi Cija je uloga stvaranje tankog zastitnog filma na kozi i sluznici koji $titi
od isusivanja i hrani kozu. Ovisno o sastavu mogu imati i protuupalno djelovanje. Balzami za
ovo istrazivanje izradeni su u $kolskom laboratoriju koriste¢i lako dostupne prirodne lipide,
etericna ulja, med i vitamin E. I prirodna i sinteticka kozmetika koristi uljne esencije ljekovitih
biljaka, u ve¢em ili manjem postotku. No, kvaliteta tih sirovina, kao i popratne supstance koje
su neophodne u kozmeti¢kim preparatima mogu biti jako Stetne ukoliko nisu kvalitetne. Tako
primjena prirodnih sirovina ¢ini osnovnu razliku izmedu prirodne i konvencionalne kozmetike.
Prirodne masti, ulja i voskovi poznati su kao jednostavni lipidi, od kojih oksidacijom nastaju
lipid peroksidi $to Cesto prati pojava uzegloga mirisa. Odredivanje peroksidnoga broja vrlo je
bitna analiza kojom utvrdujemo stupanj oksidacije biljnoga ulja koji je nastao tijekom
skladiStenja. Pripravljenim balzamima odreden je peroksidni broj jodometrijskom metodom.
Dobivene su niske vrijednosti peroksidnoga broja Sto ukazuje na oksidacijsku stabilnost
ispitivanih balzama.

Kljucne rijeci: prirodni balzam, lipidi, peroksidni broj, jodometrijska metoda
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PRIKAZ ISTRAZIVANJA KAKVOC'F: VODE ZA KUPANJE
RIJEKE DRAVE NA PODRUCJU OSIJEKA

RESEARCH OVERVIEW OF THE WATER QUALITY OF
THE BATHING SPOTS OF DRAVA RIVER IN OSIJEK
AREA

Antonia Zlatari¢, Mario Frohlich

Gaudeamus, Prvavprivatna srednja $kola u Osijeku s pravom javnosti,
Skolska 6, 31000 Osijek, Hrvatska

Na podrucju grada Osijeka postoje tri glavna kupaliSta: Gradski bazeni, bazeni Copacabana te
obala rijeke Drave uz kupaliste Copacabana. Temeljem uredbe o kakvoc¢i voda za kupanje
Vlade RH, izvrsena je usporedba istrazivanja Zavoda za javno zdravstvo Osjecko-Baranjske
zupanije: Informacija o stanju i kvaliteti voda, te izvorima oneciséenja voda na podrucju
Osjecko-baranjske Zupanije iz 2010., 2011., 2012., 2013. i 2015. te Rezultati ispitivanja
kakvocée voda prirodnih kupalista sukladno Uredbi o kakvoci voda za kupanje tijekom sezone
2015., 2016., 2017.

Cilj rada je osvijestiti lokalno stanovniStvo o kvaliteti vode za kupanje u rijeci Dravi.
Provedenom anketom Zeljelo se dobiti uvid o misljenju lokalnog stanovnistva o kakvocéi vode
osjeckih kupalista te koliko se njihovo misljenje podudara s ranije navedenim istraZivanjima.

Kljucne rijeci: kakvoca vode, kupalista, oneciS¢enje
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DOBIVANJE ALUMINIJEVA ALAUNA 1Z LIMENKE
OBTAINING POTASSIUM ALUM FROM CANS

Boris Mikuli¢, Stjepan Jozinovi¢, Slavica Jukié¢

Katoli¢ki 8kolski centar ,,Don Bosco” Zepée, Opéa gimnazija,
Stjepana Radi¢a bb, 72230 Zepce, Bosna i Hercegovina

Limenka je pakiranje koje se najvise reciklira. Aluminijske se limenke mogu reciklirati u nove
limenke ili neke druge proizvode od aluminija. Unato¢ tomu $to je recikliranje klju¢no za
ocuvanje energije i zastitu okoliSa, u BiH nema organizirane reciklaze. Cilj ovoga rada bio je
probuditi svijest o vaznosti recikliranja te pokazati kako se jednostavnim postupkom moze iz
aluminijske limenke dobiti vrijedan spoj poput alauna.

Aluminijev alaun, kalijev aluminijev sulfat dodekahidrat, tehnicki je najvazniji spoj iz skupine
alauna. Ima Siroku primjenu kao sredstvo za stezanje, lijepljenje i dezinfekciju. Ubraja se u
kemikalije bogate ljekovite i kozmeticke vrijednosti.

Priprema iz aluminijske limenke sastoji se od otapanja komadic¢a limenke u kalijevu hidroksidu
i taloZenju filtrata s otopinom sumporne kiseline. Prekristalizacijom se dobiju bijeli kristali
alauna.

Kljucne rijeci: recikliranje, limenka, alaun
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OD SODE BIKARBONE DO OBNOVLJIVE ENERGIJE

FROM SODIUM BICARBONATE TO RENEWABLE
ENERGY

Lovro Janci¢, Marijeta Brezeti¢, Jasminka Ziza

Gimnazija Karlovac, Rakovac 4, 47000 Karlovac, Hrvatska

Razvoj znanosti i novih tehnologija otvara pitanje opskrbe energijom. Neobnovljivi izvori
energije, osim Sto se priblizavaju svom kraju, uzrokuju problem zagadenja biosfere, te je stoga
svaki doprinos obnovljivim izvorima energije od velike vaznosti za buduénost ¢ovjecanstva.
Tema ovoga rada je uzgoj kristala Roschelle soli iz natrijeva hidrogenkarbonata i kalijeva
tartarata. Pronasli smo najjednostavniji postupak izrade kristala i proucili njihova svojstva kao
i svojstva djelovanja u promijenjenim uvjetima. Eksperimentalno smo istrazili ovisnost
promjene funkcionalnosti tih kristala o izmijenjenim uvjetima okoline poput razlicitih
elektroda, oblika i povrSine kristala, temperature... Takoder smo osmislili idejna i prakti¢na
rjeSenja nekoliko vrsta mehani¢ko-elektricnih generatora koji djeluju na principu rada
elektri¢nih kristala, a moguce ih je izraditi u uvjetima Skolskih kabineta. Svrha je generatora
elektricne energije izradenih na bazi kristala kalijevih i natrijevih soli potaknuti svijest o
obnovljivim izvorima energije i zatvoriti zanimljiv kemijsko-fizikalni put od karbonatne soli
do obnovljive energije.

Kljucne rijeci: Reschelle kristali, obnovljiva energija, generator
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OVISNICI O KEMIJSKIM SPOJEVIMA U
VALPOVACKOM PARKU

Djecji vrti¢ ,,Maza* Valpovo

Tema je obradena kroz niz postera: "Jadica", "Bubamare", "Odgajanje i obrazovanje",
"Opancar” i "Crna joha" koje su polaznici razli¢itih dobnih dobnih skupina izradili tijekom
radionica u Vrticu.
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RIRA

Vefe od pola stoljeca cskudtva v naftnom

¢ plinskow paslovanje Sirom svijeta.
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25. GODINA 5 VAMA

VAS PARTNER NA PUTOVANJU KROZ SVIJET ZNANOSTI
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Karolina d.o.0. ¢lanica Kra$ grupe

Karolina je pocela sa proizvodnjom jo$ davne 1909. godine kada je Stjepan Piller kupio mlin za
proizvodnju brasna ‘Slavonija’ i promijenio mu ime u Dragica mlin ili njemacki Karolina Miihle.
Bogato dugogodisnje iskustvo i tradicija u proizvodnji dovelo je do stvaranja najpoznatijih Karolininih
brandova Jadro i Moto. Ve¢ od 1962. godine proizvodi se vafel Jadro koji je svojom kvalitetom i okusom
do danasnjih dana stekao veliki broj vjernih potrosaca, a svojom jedinstvenom kombinacijom dvaju okusa
- mlijeka i najfinijeg kakaa u zagrljaju hrskavog vafla bio i ostao pravi dozivljaj za ljubitelje poslastica.
Osim toga znak «Hrvatske kvalitete», ¢iji je nositelj, daje kupcu jamstvo da se radi o proizvodima koji
predstavljaju sam vrh svjetske ponude u svojoj klasi.

Moto punjeno ¢ajno pecivo prisutno je na trzistu regije od 1972., a poznato je osim po kvaliteti 1 po
obliku: cvijet sa rupicom u sredini, punjen bogatom kremom. U raznim okusima prihvacen je od potroSaca
kao domaci proizvod vrhunske kvalitete i u segmentu punjenih ¢ajnih peciva drzi lidersku poziciju veé
dugi niz godina.

U dugoj povijesti tvrtka je promijenila vlasnistvo nekoliko puta, pa tako i imena: Karolina, Sloboda, Lura-
keksi, opet Karolina (kao ¢lanica Lorenz Bahlsen grupe) i kona¢no je danas ¢lanica Kra$ grupe.
Zagrebacki Kra$, koji je u ozujku 2011. godine preuzeo Tvornicu keksa i vafla Karolina, ulozio je
znacajna sredstva u proSirenje proizvodnih kapaciteta, te omogucio i otvaranje novih radnih mjesta.
Nastavljajuci tradiciju i slijedeci postojece vrijednosti Karolina je zapocela s novim razvojnim ciklusom
koji je upotpunjen iskustvima najveceg konditorskog proizvodaca u regiji — Krasa. Integracijom Karoline
u Kra$ grupu, ostvaren je dio vizije gdje Osijek postaje najjaci centar za proizvodnju ravnih vafla u regiji.
Danas Karolina proizvodi na ukupno 12 proizvodnih linija i zaposljava oko 330 radnika, a rekordnu
proizvodnju poslijeratnog razdoblja od 8.800 tona dostigla je 2015. godine.

Suvremena tehnologija, recepture, tradicija, inovativnost i kvaliteta proizvoda osnovni su temelji razvoja
i proizvodnje proizvoda u Karolini — to joj je jamstvo egzistencije i prosperiteta na hrvatskom trzistu, ali
i Sirenje na jo$§ neosvojena.
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Dechra

Pharmaceuticals Manufacturing

Genera je kompanija s vise od stotinu godina tradicije, ¢iji se pocetak povezuje s osnivanjem
Kraljevskoga hrvatsko-slavonskog zemaljskog bakteriolo§kog zavoda 1901 godine. Genera
ima Siroku paletu proizvoda koja, uz veterinarsko-medicinske proizvode, ukljucuje i
vitaminsko-mineralne dodatke prehrani Zivotinja, veterinarske dezinficijense, proizvode za
zastitu bilja, te proizvode za deratizaciju i dezinsekciju. Od 2015. godine Genera d.d. ¢lanica
je Dechra Grupe.

Dechra je medunarodna kompanija specijalizirana za poslovanje veterinarsko-medicinskim i
srodnim proizvodima. Stru¢ni smo u podruéju razvoja, proizvodnje, prodaje i stavljanja na
trziSte visokokvalitetnih proizvoda za veterinare Sirom svijeta.



Komunalac d.0.0. za komunalno gospodarstvo tvrtka je iz Vukovara Cija je osnovna djelatnosti sakupljanje neopasnog otpada.
Osim toga pruza usluge hortikulture i krajobraznog uredenja i pogrebne usluge.
Odrzava parkiraliSta u gradu Vukovaru, trzni centar u Borovu Naselju, gradsko i Memorijalnog groblja Zrtava iz Domovinskog rata i
obavlja djelatnosti graditeljstva.

MISIIA
Nasa misija je povezati iskustvo i mladost u dono3enju najboljih inZenjerskih, ekoloskih, ekonomskih i drustvenih rjesenja,
tehnologija i proizvoda, s krajnjim ciliem postizanja najviSeg standarda u mijerilu kvalitete i profesionalnosti u svim segmentima
nasega poslovanja.

VIZIIA
Nasa vizija povezana je s ostvarenjem nasih strateskih ciljeva: zaposleni stru¢ni ljudi motivirani za usvajanje i razvoj novih znanja i
ideja koje kontinuirano doprinose boljitku naseg poslovanja i ¢ine nas najboljim moguc¢im izborom za nase korisnike i partnere.

K D, MUNALAC

Sajmiste 174,
32000 Vukovar

Tel.: 032/428-179
Fax.: 032/428-180
E-mail: komunalac-vu@komunalac-vu.hr

www.komunalac-vu.hr
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AGROPROTEINKA BIOWATT

PRIJATELJI I CUVARI ZDRAVLJA I OKOLISA!

Agroproteinka, tvrtka sa 60-godi$njom tradicijom u skupljanju i preradi zivotinjskih
nusproizvoda, koraca ukorak sa zahtjevima vremena, pa joj je i sa 60 godina lako biti mlada.
Nove okolnosti i novo vrijeme donose nove izazove, nove tehnologije i nove nacine kojima
mozemo dodatno raditi na ofuvanju nasega zdravlja. Na nove izazove Agroproteinka je
odgovorila novim bioplinskim postrojenjem BioWatt koje je u redovnom pogonu od ozujka
2017. Od sada je Agroproteinka u moguénosti, uz zivotinjske nusproizvode, sakupljati otpad
biljnog podrijetla. Kada izravno zelimo reci i odgovoriti TKO SMO MI!, kre¢emo od tri rijeéi
koje opisuju naSe tri glavne misije: zdravlje, okolis i energija. Zdravlje ljudi $titimo od
negativnih utjecaja koji mogu nastati zbog loSeg postupanja s otpadom i nusproizvodima, a
onda od istih dobivamo i nove vrijedne proizvode. Okolis — ¢uvamo i zdravlje naSeg
zajednickog okolisa na isti nain, odgovorno i sustavno, na koji ¢uvamo zdravlje ljudi i
zivotinja. Energija — od skupljenog dobivamo nove vrijedne proizvode: komponentu za hranu
za kucéne ljubimce, energente, komponentu za proizvodnju biodizela i toplinsku i elektri¢nu
energiju. AGROPROTEINKA je ulaganjem u postoje¢e pogone i novim projektima zaokruzila
svoj ZELENI PROSTOR!
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18.00 - 19.00

Prijava i registracija sudionika (Hrvatski dom Vukovar)

Registration of participants (Croatian House Vukovar)

19.30

Koncert Zagrebacke filharmonije, Gradski muzej Vukovar — perivoj
dvorca Eltz (u slu¢aju kise: Hrvatski dom Vukovar)

Concert of Zagreb Philharmonic, Vukovar Municipal Museum — gardens
of Castle Eltz (if raining: Croatian House Vukovar)

21.00

Koktel dobrodoslice (vinoteka Zadruge ,,Vukovarska vina“)

Welcome Coctail Party (Winery of Cooperative ,, Vukovarska vina “)

19. 9. 2018.

8.00-9.00

Prijava i registracija sudionika (Hrvatski dom Vukovar)
Registration of participants (Croatian House Vukovar)

9.00-10.00

Otvorenje Skupa i dodjela priznanja i zahvalnica (Hrvatski dom
Vukovar)
Opening ceremony and award recognition (Croatian House Vukovar)

10.00 - 10.20

Tematsko predavanje - akademkinja Vlasta PiliZzota: Akademik
Dragutin Fles, znanstvenoistrazivacki rad i njegova povezanost s
Leopoldom (Lavoslavom) Ruzickom

Theme lecture — academic Vlasta Pilizota: Academician Dragutin Fles,
scientific-research work and his connection with Leopold (Lavoslav)
Ruzicka

10.20-10.45

Predstavljanje monografije ,,40 godina Ruzic¢kinih dana, Vukovar 1978.
-2018.¢

Promotion of monograph “40 Years of Ruzi¢ka Days, Vukovar 1978. —
2018.”

10.45-11.15

Pauza za kavu (Ruzi¢kina kuca)

Coffee break (Ruzicka House)

11.15-12.50

Plenarna predavanja i pozvano predavanje (Hrvatski dom Vukovar) /
Plenary lectures, invited lecture (Croatian House Vukovar)
Moderatori / Moderators: Ante Juki¢, Ljubica Glavas-Obrovac,
Jurislav Babic¢

11.15-11.50

11.50-12.25

12.25-12.50

Igor Stagljar: New precision medicines in EGFR-mutated non-small
cell lung cancer

David M. Smith: Computational simulations of complex catalysis: from
enzymes to chemical reactors

Vladimir Srdi¢ i sur.: Ferroic and multiferrioc thin films
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12.50 - 14.30

Rucak s Podravkom (Hotel Lav); moguénost razgledanja postera

(Hrvatski dom Vukovar)

Lunch with Podravka (Hotel Lav); poster presentation (Croatian House

Hall)

Usmena priop¢enja (Hrvatski dom Vukovar)) / Oral
presentations (Croatian House Vukovar)

Moderatori/Moderators: Anita Pichler, Marija Jozanovi¢

Susret mladih kemicara
(Gradski muzej Vukovar —
dvorana Vlastelinstvo)

14.30-15.30

Senka Djakovi¢, Alma Filipovié,
Mateja Toma, Jasmina Lapic,
Davor Saki¢, Valerije Vréek:
PRIPRAVA KONJUGATA
FEROCENOIL-NUKLEOBAZA
U JEDNOM SINTETSKOM
KORAKU / PREPARATION OF

FERROCENOYL-NUCLEOBASE

CONJUGATES BY ONE-STEP
SYNTHETIC ROUTE

Tena Gvozdanovié, Stojan Bozovié,
Sanja Martinez: INHIBICIJA
KOROZIJE
KONSTRUKCISKOG CELIKA

U NEUTRALNOM KLORIDNOM

MEDIJU SMJESOM
NETOKSICNIH KOROZIJSKIH
INHIBITORA

Matija Cvetni¢, Lidija Fura¢, Marinko

Marki¢, Tomislav Bolan¢a, Sime
Uki¢, Hrvoje Kusi¢, Ana Loncarié¢
Bozi¢: PREDVIDANIJE
BIORAZGRADIVOSTI
PRIORITETNIH
ONECISCIVALA U VODI
POMOCU QSAR
MODELIRANJA / PREDICTION
OF BIODEGRADABILITY OF
PRIORITY POLLUTANTS IN
WATER USING QSAR
MODELING

Prezentacija Grada VVukovara

14.30 Obracanje 1. Stagljara
mladim kemicarima

14.40 — 14.50 Domagoj
Subari¢, Sanja Lugié¢
Blagojevié:
NANOTEHNOLOGUA -
KOLIKO JE VELICINA
ZAISTA BITNA? /
NANOTECHNOLOGY -
HOW MUCH DOES THE
SIZE REALLY MATTER?
14.50 — 15.00 Djegji vrti¢
,Maza“: OVISNICI O
KEMIJSKIM SPOJEVIMA U
VALPOVACKOM PARKU
15.00 — 15.10 Lucija Vrbi¢,
Ana Miski¢, Marija Jukié,
Slavica Juki¢: PEROKSIDNI
BROJ LIPIDA U
PRIRODNIM BALZAMIMA
/ PEROXIDE VALUE OF
LIPIDS IN NATURAL
BALMS

15.10 — 15.20 Boris Mikuli¢,
Stjepan Jozinovi¢, Slavica
Juki¢: DOBIVANIJE
ALUMINIJEVA ALAUNA
I1Z LIMENKE / OBTAINING
POTASSIUM ALUM FROM
CANS

15.20 — 15.30 Dora Cikanovi¢,
Petra Mutavdzija, Martina
Andié, Marta Martini, Ivan
Kolar, Matija Hardi:
UTJECAJ VIDLIJIVE
SVJETLOSTI NA RAST
SPINATA (Spinacia oleracea
L. cv. Matador)
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15.30 - 16.00 Posterska priopcenja i pauza za kavu Pauza za kavu Muzej grada
(Hrvatski dom VVukovar) Poster Vukovara
presentations and coffee break Coffee break Vukovar
(Croatian House Vukovar) Municipal Museum

16.00 — 17.00 Usmena priop¢enja / Oral Susret mladih kemic¢ara

presentations

Moderatori / Moderators: Gordana

Selo, Mateja Toma

Dejan Agié, Zrinka Karaci¢, Marija
Spoljarevi¢, Miroslav Lisjak,
Marija Abrami¢: DIJETETSKI
FLAVONOIDI KAO INHIBITORI
METALOPEPTIDAZA
PORODICE M49 / DIETARY
FLAVONOIDS AS INHIBITORS
OF METALLOPEPTIDASES OF
THE M49 FAMILY

Marija Jozanovi¢, Nikola Sakac,
Milan Sak-Bosnart, Emanuel
Carrilho: ODREDIVANIJE
TERAPEUTSKIH
IMIDAZOLNIH DIPEPTIDA U
MESU RAZLICITIH
ZIVOTINJSKIH VRSTA
ELEKTROFOREZOM NA
MIKROCIPU /
DETERMINATION OF
THERAPEUTIC IMIDAZOLE
DIPEPTIDES IN MEAT FROM
DIFFERENT ANIMAL SPECIES
BY MICROCHIP
ELECTROPHORESIS

Anita Pti¢ek Siroci¢, Stanislav
Kurajica, Dragana Dogancic,
Nikolina Fister: FTIR | XRD
ANALIZA TLA NA PODRUCJU
PLITVICKIH JEZERA / FTIR
AND XRD ANALYIS OF SOIL
ON PLITVICE LAKES AREA

Sponzorsko predavanje Medical

Intertrade

16.00 — 16.10 Lara Pai¢,
Katarina Domjanovi¢, Ljerka
Sostarec : KOJI SE
KEMIJSKI SPOJEVI KRIJU
IZA E-BROJEVA U
ENERGETSKIM PICIMA I
GRICKALICAMA / WHICH
CHEMICAL COMPOUNDS
ARE CONCEALED BEHIND
E-NUMBERS IN ENERGY
DRINKS AND SNACKS
16.10 — 16.20 Andrea
Biluskovi¢, Kristina Nikoli¢,
Purdevka Pecikozic:
NITRATI I NITRITIU
ZELENOM POVRCU

16.20 — 16.30 Ramona
Janjatovi¢, Lora Kovaé, Tea
Tonkovié, Nada Pitinac:
ANALIZA KVALITETE
MEDA / HONEY QUALITY
ANALISYS

16.30 — 16.40 Barbara Budim,
Barbara Luki¢, Maja
Stojanovié¢ : SADRZAJ
SUMPOR DIOKSIDA U
BIJELIM VINIMA S
PODRUCJA OPCINE ZEPCE
(BOSNA | HERCEGOVINA)
/ THE SULFUR DIOXIDE
CONTENT IN WHITE
WINES FROM THE
DISTRICT OF ZEPCE
MUNICIPALITY (BOSNIA
AND HERZEGOVINA)
16.40 — 16.50 Lara Vanevski,
Dora Purgar, Barbara Bacun,
Mario Frohlich:
ANKSIOLITICKO,
ANTIDEPRESIVNO |
AFRODIZIJSKO
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DJELOVANIJE ETERICNIH
ULJA / ANXIOLITYC,
ANTIDEPRESSANT AND
APHRODISIAC EFFECTS
OF ESSENTIAL OILS
16.50 — 17.00 Antonia
Zlatari¢, Mario Frohlich:
PRIKAZ ISTRAZIVANJA
KAKVOCE VODE ZA
KUPANJE RIJEKE DRAVE
NA PODRUCJU OSIJEKA /
RESEARCH OVERVIEW OF
THE WATER QUALITY OF
THE BATHING SPOTS OF
DRAVA RIVER IN OSIJEK
AREA

17.00 — 17.10 Lovro Jancié,
Marijeta Brezeti¢, Jasminka
Ziza: OD SODE
BIKARBONE DO
OBNOVLIJIVE ENERGIJE /
FROM SODIUM
BICARBONATE TO
RENEWABLE ENERGY

18.30

Otvorenje izlozbe ,,40 godina Ruzi¢kinih dana“ (Gradski muzej
Vukovar — Mramorna dvorana dvorca Eltz)

Openining of the Exhibition ,,40 Years of Ruzicka Days* (Vukovar
Municipal Museum — Marble Hall of Castle Eltz)

20. 9. 2018.

8.00-9.00

Prijava i registracija sudionika (Hrvatski dom Vukovar)
Registration of participants (Croatian House VVukovar)

9.00-10.50

Plenarna i pozvana predavanja (Hrvatski dom Vukovar)/ Plenary and
invited lectures (Croatian House Vukovar)

Moderatori / Moderators: Dajana Gaso-Sokac, Stela Joki¢, Mirela
Samardzi¢
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9.00-9.35 Nenad Bolf: DIGITALNA TRANSFORMACIJA KEMIJSKE
INDUSTRIJE / DIGITAL TRANSFORMATION OF THE
CHEMICAL INDUSTRY

9.35-10.10 Mojca Skerget, Zeljko Knez: SUPERKRTICNI FLUIDI KAO ZELENI
MEDIJ ZA SEPARACIJSKE PROCESE | FORMULACIJU
PROIZVODA / SUPERCRITICAL FLUIDS AS GREEN MEDIA
FOR SEPARATION PROCESSES AND PRODUCT
FORMULATION

10.10-10.25 | Aleksandar Seéenji i sur.. RAZVOJ OPTICKOG NANOSENZORA ZA
INTRACELULARNO MJERENJE pH | NJEGOVO SLIKOVNO
PRIKAZIVANJE / DEVELOPMENT OF OPTICAL
NANOSENSOR FOR INTRACELLULAR pH MEASUREMENT
AND IMAGING

10.25 -10.50 | Maja Molnar: PRIMJENA EUTEKTICKIH OTAPALA NA BAZI
KOLIN-KLORIDA U SINTEZI HETEROCIKLICKIH SPOJEVA

10.50-11.20 Posterska priopcenja i pauza za kavu (Hrvatski dom Vukovar)
Poster presentations and coffee break (Croatian House Vukovar)

11.20-12.50 Usmena priopéenja (Hrvatski dom Vukovar)/ Oral presentations
(Croatian House Vukovar)

Moderatori / Moderators: Daniela Cacié¢ Kenjerié, Irena Landeka
Jurcevic

Katarina MuZina, Filip Brlekovi¢, Marija Tkal&evi¢, Vilko Mandi¢, Stanislav Kurajica: SOL-
GEL SYNTHESIS AND PROPERTIES OF LITHIUM AND CERIUM CODOPED
PEROVSKITE / SOL-GEL SINTEZA | SVOJSTVA LITIJEM | CERIJEM
KODOPIRANOG PEROVSKITA

Vedrana Lovinc¢i¢ Milovanovi¢, Ivana Hajdinjak, Ivona Lovirisa, Igor Dejanovi¢, Domagoj
Vrsaljko: THE INFLUENCE OF THE DISPERSED PHASE MORPHOLOGY ON THE
MECHANICAL AND THERMAL PROPERTIES OF POLYLACTIDE POLYMER
BLENDS

Irena Landeka Juréevié, Tajana Franci¢, Irena Fabijan¢i¢, Domagoj Diki¢: UTJECAJ
POLIFENOLA 1Z EKSTRAKTA CVIJETA TRNINE NA DIJABETES TIPA2 U
C57BL/6 MISA INFLUENCE OF Prunus spinosa L. FLOWER EXTRACT
POLYPHENOLS ON TYPE-2 DIABETES MELLITUS IN C57BL/6 MOUSE

Kristina RadoSevi¢, Martina Bagovié, Igor Slivac, Marijan Logarusi¢, Visnja Gaurina Sréek:
BIOLOSKA AKTIVNOST PROTEINSKIH HIDROLIZATA 1Z POGACE KONOPLIJE
/ BIOLOGICAL ACTIVITY OF HEMP SEED CAKE PROTEIN HYDROLYSATES

Vesna Oceli¢ Bulatovi¢, Lucija Mandi¢, Anamarija Turkovi¢, Dajana Kuci¢ Grgi¢, Antun
Jozinovi¢, Romana Zovko, Emi Govoréin Bajsi¢: BIODEGRADABLE BLEDS OF LOW
DENSITY POLYETHYLENE AND THERMOPLASTIC STARCH /
BIORAZGRADLJIVE MJESAVINE POLIETILENA NISKE GUSTOCE I
TERMOPLASTICNOG SKROBA

Sponzorsko predavanje — Labena

14.00 | Izlet u Kopacki rit s vecerom / Excursion and dinner in Kopacki rit
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21.9. 2018.
8.00-9.00 Prijava i registracija sudionika (Hrvatski dom Vukovar)
Registration of participants (Croatian House VVukovar)
9.00-10.25 Plenarno predavanje, pozvana predavanja (Hrvatski dom Vukovar)

/ Plenary lecture, invited lectures (Croatian House Vukovar)
Moderatori / Moderators: Borislav Milicevi¢, Valentina Pavi¢, Vesna
Ocelié-Bulatovié

9.00-9.35 Sandra Kraljevié¢ Pavelié¢: ANORGANSKI IONSKI IZMJENJIVACI 1
NJIHOVI BIOLOSKI UCINCI IN VIVO / INORGANIC
ZEOLITE CATION EXCHANGERS AND THEIR
BIOLOGICAL EFFECTS IN VIVO 9.35 - 10.00 Zora Pili¢:
PRIRODNI PRODUKTI KAO POTENCIJALNI INHIBITORI
KOROZIJE / NATURAL PRODUCTS AS POTENTIAL
CORROSION INHIBITORS

9.35-10.00 Zora Pili¢: PRIRODNI PRODUKTI KAO POTENCIJALNI
INHIBITORI KOROZIJE / NATURAL PRODUCTS AS
POTENTIAL CORROSION INHIBITORS

10.00 - 10.25 Matko Erceg: KINETICKA ANALIZA TOPLINSKE RAZGRADNIJE
POLIMERA / KINETIC ANALYSIS OF THE THERMAL
DEGRADATION OF POLYMERS

10.25-11.00 | Posterska priopéenja i pauza za kavu (predvorje Hrvatskog doma
Vukovar)
Poster presentations and coffee break (Croatian House Vukovar Hall)

11.00-12.30 | Usmena priopéenja / Oral presentations
Moderatori / Moderators: Antun Jozinovi¢, Ante Loncari¢

Marijana Juki¢, Teuta Bernardi-Opacak, Josipa Mati¢, Biserka Zini¢, Ljubica Glavas-
Obrovac: PROAPOPTOTICKI UCINCI NOVIH N-9-SULFONILPURIN-6-AMINSKIH
DERIVATA NA TUMORSKE STANICE IN VITRO / PROAPOPTOTIC POTENTIAL
OF NOVEL N-9-SULFONYLPURINE-6-AMINE DERIVATIVES ON TUMOR
CELLS IN VITRO

Danijela Asperger, Josipa Papac, Tibela Landeka Dragicevi¢, Sanja Radman:
BIORAZGRADNJA ANTIPARAZITIKA U VODI / BIODEGRADATION OF
ANTHELMINTICS IN WATER

Z. Lovin¢i¢ Kraljevié, D. Maduni¢-Cagié: DIFERENCIJALNA POTENCIOMETRIJSKA
TITRACIJA: RAZVOJ METODE ZA ODREDIVANJE PRODUKATA RAZGRADNIJE
ANIONSKIH TENZIDA PRIMJENOM UV-C/H202 PROCESA / DIFFERENTIAL
POTENTIOMETRIC TITRATION: DEVELOPMENT OF THE METHOD FOR
DETERMINATION OF THE PRODUCTS OF ANIONIC SURFACTANTS
DECOMPOSITION USING UV-C/H202 PROCESSES

Ivan Tomas, Hrvoje Suci¢, Suzana Cavar, Mirela Simovi¢, Kristina Valek Lendi¢, Mirta
Eberhardt: WHEY PROTEINI, GLOBALNI TREND ILI MARKETINSKI BRAND? /
WHEY PROTEINS, GLOBAL TREND OR MARKETING BRAND?

Silvija Safranko, Pavo Zivkovi¢, Anamarija Stankovi¢, Aleksandar Se¢enji: DIGITALNA
TEHNOLOGIJA U KVANTITATIVNOJ KOLORIMETRIJSKOJ ANALIZI / DIGITAL
TECHNOLOGY IN QUANTITATIVE COLORIMETRIC ANALYSIS

12.15 | Zakljuéci i zatvaranje Skupa / Conclusions and closure ceremony
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POSTERSKA PRIOPCENJA
POSTER SECTION

Hrvatski dom Vukovar — predvorje (svi posteri bit e izvjeSeni tijekom cijelog
trajanja Skupa)

Croatian House Vukovar - hall (all posters will be exhibited during the duration of
the Conference)

Kemijska analiza i sinteza / Chemical analysis and synthesis:

1. Olivera Galovi¢, Manuela Grcevi¢: Usporedba metoda za pripremu uzoraka razlicitih
vrsta ulja za analizu profila masnih kiselina pomo¢u GC (Comparison of methods for
sample preparation of different types of oils for fatty acid profile analysis by GC)

2. Robert Bedoi¢, Boris Cosi¢, Vesna Oceli¢ Bulatovié, Ana Spehar:
Termogravimetrijska analiza travnate biomase (Thermogravimetric analysis of grass
biomass)

3. Zvonimir Marijanovié, Tea Zanko, Marko Suste, Tomislav Svalina, Mladenka
Saroli¢: Analiza hlapljivih spojeva iz trajne kobasice kulenova seka (Study of volatile
compounds from dry fermented sausage kulenova seka)

4.  Ani Radoni¢, Zvonimir Marijanovi¢: Profil hlapljivih spojeva arome vina sorte
Kujundzusa (Volatile aroma compounds profile of the Kujundzusa wine)

5. Marinela Izakovi¢, Merima Bukva, Mateja Budeti¢, Mirela Samardzi¢, Aleksandar
Secenji: Optimizacija metode za odredivanje selenija u realnim uzorcima
(Optimization of the method for selenium determination in real samples)

6. Jelena Brdari¢, Nikolina Filipovi¢, Berislav Markovi¢, Natalija Santi¢, Dalibor Tatar:
Adsorpcija hidrofilno modificiranih silikona na oksidnim nanoéesticama (Adsorption
of hydrophilically modified silicones on oxide nanoparticles)

7.  Zrinka Buhin Sturli¢, Sanja Luci¢ Blagojevi¢, Mirela Leskovac, Mateja Grbac, Josip
Miklec¢i¢: Utjecaj dodatka TiO2 punila i UV zraCenja na svojstva poliakrilata
(Influence of the TiO; filler addition and UV radiation on the properties of
polyacrylate)

8. Irena IvaniSevi¢, Vanja Rukavina, Stjepan Milardovi¢: Utjecaj slabih organskih
kiselina na stabilizaciju nanoCestica srebra prilikom njihovog taloZenja (Influence of
weak organic acids during precipitation on stabilization of silver nanoparticles)
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9. A. Gojmerac IvS§i¢, T. Benkovi¢, D. Kontrec, N. Gali¢: Primjena metoksi derivata

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

aromatskih hidrazona za ekstrakciju Zeljeza(Ill) (Application of metoxy derivates of
aromatic hydrazones for extraction of iron(111))

Martina Jakovljevi¢, Maja Molnar, Igor Jerkovi¢, Stela Joki¢: Optimizacija
ekstrakcije karnosolne Kkiseline i karnosola iz kadulje (Salvia officinalis L.)
primjenom eutektickih otapala (Optimization of extraction of carnosic acid and
carnosol from sage (Salvia officinalis L.) in deep eutectic solvents)

Natasa Perin, Marijana Hranjec, Petra Roskari¢, Irena Sovi¢, Ida Bocek, Robert
Vianello, Kristina Star¢evi¢: Amino supstituirani derivati benzamida kao potencijalni
antioksidansi (Amino substituted benzamide derivatives as potential antioxidants)

Josip Radi¢, Eva Bek, Iva Grbelja, Marija Brali¢, Ante Prki¢, [vana Mitar: Priprava
novih membrana za Fluorid ionsko-selektivnu elektrodu (Preparation of a new
membranes for fluoride ion-selective electrode)

Maja Cindri¢, Nataga Perin, Marija Curié, Petra Marketin, Marijana Hranjec: Sinteza i
spektroskopska Kkarakterizacija novih derivata benzimidazola (Synthesis and
spectroscopic study of novel benzimidazole derivatives)

Mateja Toma, Jasmina Lapi¢, Romano Sunji¢, Davor Sakié¢, Valerije Vréek, Senka
Djakovi¢: Reakcija kopulacije ferocena i tio-nukleobaza (The copulation reaction of
ferrocene and thio-nucleobases)

Jasmina Lapi¢, Romano Sunji¢, Ana Mari¢, Mateja Toma, Davor Saki¢, Valerije
Vréek, Senka Djakovi¢: Biokonjugati ferocena i derivata uracila: sinteza i spektralna
karakterizacija (Bioconjugates of ferrocene and uracil derivatives: synthesis and
spectral characterization)

Azra Dulovié, Antonija Bodaé, Ita Hajdin, Ivica Blazevi¢: Mikrovalna sinteza
izotiocijanata iz amina (Microwave synthesis of isothiocyanates from amines)

Dajana Gaso-Soka¢, Antonija Durin, Martina Srajer Gajdosik, Valentina Busié:
Mikrovalna sinteza kvaternih soli nikotinamida sa supstituiranim fenacil-bromidima
(Microwave synthesis of nicotinamide quaternary salts with substituted phenacyl
bromides)

Mario Komar, Maja Molnar, Leon Grbes: Eutekti¢ka otapala na bazi kolin-klorida u
zelenoj sintezi derivata kinazolinona (Choline chloride based deep eutectic solvents in
green synthesis of quinazolinone derivatives)

Melita Loncari¢, Maja Molnar: Sinteza derivata kumarina Knoevenagelovom
kondenzacijom u eutektickim otapalima (Synthesis of coumarin derivatives via
Knoevenagel condensation in deep eutectic solvents)
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20. Kiristina Bobanovi¢, Marijeta Kralj, Lidija Uzelac, Ivana Murkovi¢ Steinberg,

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Svjetlana Kristafor: Sinteza, spektroskopska karakterizacija i citostatska ispitivanja
novih  1,2,3-triazolil-kumarina i  bis-(kumarin-triazolil)benzena  (Synthesis,
spectroscopic characterization and cytostatic evaluation of novel 1,2,3-triazolyl-
coumarins and bis-(coumarin-triazolyl)benzenes)

Kristijan Konopka, Mario Lovri¢, Tomislav Bali¢, Elvira Kova¢-Andri¢, Martina
Medvidovi¢-Kosanovi¢: Sinteza i karakterizacija kompleksnih spojeva s derivatom
hidrazida dipikolinske kiseline (Synthesis and characterization of dipicolinic acid
hydrazide derivate and their comlexes)

D. Sacer, F. Raffin, S. Sopc¢i¢, D. Antoni¢, M. Kralji¢ Rokovié¢: Sinteza,
karakterizacija i primjena grafenskih hidrogelova (Synthesis, characterisation and
application of graphene hydrogels)

Ivana Zivkovié, Marija Paurevi¢, Martina Srajer Gajdosik, Rosana Ribi¢, Srdanka
Tomi¢: Razvoj sintetske metode za pripravu o-O-manozida octene Kkiseline
(Development of synthetic method for the preparation of acetic acid a-0-mannoside)

Glorija Fajdeti¢, Nikolina Suhi¢, Lucija Pti¢ek, Livio Racané: Sinteza supstituiranih
benzotiazola u glicerolu kao zelenom otapalu (Synthesis of substituted benzothiazoles
in glycerol as a green solvent)

V. Sokol, P. Boskovi¢, A. Prki¢, J. Giljanovié¢: Ionska asocijacija i nastajanje
trostrukih iona u otopinama cezijevog bromida u 90 %-tnom butan-2-olu (lonic
association and formation of triple ions of cesium bromide in 90% butan-2-ol)

Renato Tomas, Anamaria Pensa: Volumetrijska svojstva 1-etil-3-metil imidazolijevog
klorida u metanolu (Volumetric properties of 1-ethyl-3-methyl imidazolium chloride
ionic liquids in methanol)

Dragana Vuk, Irena Skori¢: Priprava novih organskih supstrata reakcijom
fotokataliticke oksigenacije (Preparation of new organic substrates via photocatalytic
oxygenation)

Pavo Zivkovi¢, Aleksandar Sedenji: Sinteza nanoCestica magnetita u mikrofluidickom
sustavu S 2-d hidrodinamickim fokusiranjem (Magnetite nanoparticles synthesis in
microfluidic system with 2-d hydrodynamic focusing)

Ivana Skugor Ronéevié, Nives Vladislavié, Marijo Buzuk, Slobodan Brini¢:
Elektroda od staklastog ugljika modificirana hidroksiapatitom za odredivanje cisteina
(Hydroxyapatite film modified glassy carbon electrode for detection of cysteine)

Anamarija Mitar, Tea Barbaro, Jasna Prli¢ Kardum: Stabilnost nanosuspenzija
pripremljenih iz niskotemperaturnih eutektickih otapala (Stability of nanosuspensions
prepared with deep eutectic solvents)
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31. Natasa Stipanelov Vrandeci¢, Branka Andri¢i¢, Ignazio Blanco: Priprema
nanokompozita poli(etilen oksida) i poliedarskih oligomernih silseskvioksana
(Preparation of poly(ethylene oxide) nanocomposites with polyhedral oligomeric
silsesquioxanes)

32. Anamarija Stankovi¢, Silvija Safranko, Jasminka Kontrec, Branka Njegi¢ Dzakula,
Daniel M. Lyons, Berislav Markovi¢, Damir Kralj: TaloZenje kalcijeva oksalata u
modelnim sustavima hiperoksalurije (Calcium oxalate precipitation in model systems
mimicking hyperoxaluria conditions)

Kemijsko i biokemijsko inZenjerstvo / Chemical and biochemical engineering:

33. Marija Banozi¢, Martina Jakovljevi¢, Ana-Marija Cikos, Krunoslav Aladi¢, Mate Bili¢,
Stela Jokié¢: Ekstrakcija fenolnih spojeva iz duhanskog otpada potpomognuta
ultrazvukom (Ultrasound-assisted extraction of phenolic components from tobacco
waste)

34. Tanja Gagi¢, Stela Joki¢, Zeljko Knez, Mojca Skerget: Visokotlaéne tehnologije kao
efektivne zelene metode za ekstrakciju kakaove ljuske (High-pressure technlogies as
promising green methods for extraction of cocoa shell)

35. Anita Basi¢, Sandra Svilovi¢, Renato Stipisi¢, Nenad Kuzmani¢: Optimizacija
hidrodinamickih uvjeta za izmjenu bakra na nax taguchijevom metodom (Taguchi
optimization of hidrodinamic conditions for copper exchange on nax)

36. Valentina Busi¢, Ivona Bunjik, Matea Martinovi¢, Antonija Kezerle, Natalija Veli¢,
Hrvoje Pavlovi¢, Dajana Gaso-Soka¢: Desorpcija sintetskog bojila kongo crvenila s
obojenog biosorbensa pomocu organskih otapala (Desorption of synthetic dye congo
red from dye-loaded biosorbent using organic solvents)

37. Marija Cosi¢, Bruno Cizmi¢, Antonija Celan, Nenad Kuzmanié: Primjena
turbidimetrijske metode pri odredivanju $irine metastabilne zone boraksa u Sarznom
kristalizatoru (Aplication of turbidimetric method for determination of metastable zone
width of borax in a bach crystallizer)

38. Hrvoje Dorié, Ivan Mohler, Nenad Bolf, Zeljka Ujevi¢ Andrijié: Metode kontinuiranog
pracenja kristalizacije (Real time crystallization monitoring methods)

39. Stjepan Dzalto, Fabio Faraguna, Ante Juki¢: Kinetika terpolimerizacije i svojstva
terpolimera alkil-metakrilata, stirena i tert-butilaminoetil-metakrilata
(Terpolimerization kinetics and terpolymer properties of alkyl-methacrylate, styrene
and tert-butylaminoethyl-methacrylate)

40. Irena Kresi¢, Matko Erceg, Zoran Gruba¢, Drazan Jozi¢, Sigrid Bernstorff, Ivana
LeSina: Priprema i karakterizacija poli(etilen-oksid)/cloisite 93A nanokompozitnih
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41.

42.

polimernih elektrolita (Preparation and characterization of poly(ethylene oxide)/cloisite
93A nanocomposite polymer electrolytes)

Roko Blazic, Ivana Vili¢, Ivanka Radi¢, Renata Jurisi¢, Elvira Vidovi¢: Ispitivanje
mjesavina mineralnog i esterskog ulja elektrinim i toplinskim metodama (Study of
mineral and ester oils mixtures by electric and thermal methods)

Marija Vukovi¢ Domanovac, Martina Miloloza, Josip Leko, Monika Sabi¢, Martina
Sudar, Zvjezdana Findrik Blazevi¢: Utjecaj eritromicina na Pseudomonas putida
(Impact of erythromycin on Pseudomonas putida).

Prehrambena tehnologija i biotehnologija / Food technology and biotechnology:

43.

44,

45.

46.

47.

48.

49.

50.

Nela Nedi¢ Tiban, Lorena Novak, Mirela Kopjar: Termofizicka svojstva modelnih
sustava hidrokoloida i Sefera (Thermophysical properties of model systems of
hydrocolloids and sugars)

Gordana Simi¢, Ivan Abi¢i¢, Daniela Horvat, Georg Drezner, Alojzije Lali¢: Svojstva
boje brasna dobivenih od razli¢itih sorti je¢ma (Colour characteristics of different
barley flour samples)

Martina Andrejas, Dijana Milicevi¢, Gordan Avdi¢: Utjecaj koli¢ine i vrste dodatka na
svojstva keksa od rizinog brasna (Impact of the quantity and types of added materials
on biscuits rice flour properties)

Sandra Maric¢i¢ Tarandek, Zvonimir Ladesi¢: Oksidativna stabilnost biljnih ulja tijekom
zagrijavanja na visokim temperaturama i pri przenju krumpira (Oxidative stability of
edible vegetable oils during heating at high temperatures and frying of potatoes)

Sandra Zavadlav, Marijana Blazi¢, Elizabeta Kralj, Martin Bozuri¢: Kontrola kvalitete
razli¢itih vrsta sirove i prZzene kave (Quality control of different sorts of raw and roasted
coffee beans)

Ivana Tomac, Marijana Juri¢, Mario Lackovi¢, Lidija Jakobek: Voltametrijsko
odredivanje sadrzaja klorogenskih kiselina u kavama (Voltammetric determination of
chlorogenic acids content in coffee)

Nebojsa Koji¢, Lidija Jakobek: Kemijska i senzorska svojstva crnih vina baranjskog
vinogorja (Chemical and sensory properties of red wines from baranja vineyards)

Anita Pichler, Ivana Ivi¢, Josipa Andabak, Masa Safranjevi¢, Mirela Kopjar: Utjecaj
vrste fermentacijske posude i vremena skladistenja na aromatski profil i boju vina sorte
plavac mali (The influence of fermentation vessels and storage time on the aromatic
profile and color of the plavac mali wine variety)
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51. Ante Loncarié¢, Antun Jozinovi¢, Jurislav Babi¢, Drago Subari¢: Ekstrakcija bioaktivnih
spojeva iz komine grozda primjenom novih tehnika ekstrakcije (Extraction of bioactive
components from grape pomace using novel extraction technics)

52. Gordana Selo, Ana Buci¢-Koji¢, Srecko Tomas, Marina TiSma, Mirela Planini¢: Utjecaj
bioloske obrade tropa grozda pomoc¢u Pleurotus eryngii na povecanje udjela fenolnih
kiselina u ekstraktu tropa grozda (Enhancement of phenolic acids content of grape
pomace extract based on solid-state fermentation with Pleurotus eryngii)

53. Nika Pavlovi¢, Martina Jakovljevi¢, Maja Molnar, Stela Jokié¢: Ultrazvucna ekstrakcija
bioaktivnih komponenti iz kakaove ljuske (Ultrasound-assisted extraction of bioactive
components from cocoa shell)

54. Antonela Nincevi¢ Grassino, Mladen Brn¢i¢, Vizenzia Mileti¢, Zoran Zori¢, Verica
Dragovi¢ Uzelac, Senka Djakovi¢: Karakterizacija polifenola i masnih kiselina izoliranih
iz otpada kore rajCice (Characterisation of polyphenols and fatty acids isolated from
tomato peel waste)

55.Senka Vidovi¢, Lopez-Rubio Amparo, Stela Joki¢, Alehosseini Ali, Jelena Vladi¢:
Inkapsulacija  superkriticnog  ekstrakta kore mandarine primjenom metode
Electrospraying (Incapsulation of mandarin peel supercritical extract by electrospraying)

56.Klara Tomici¢, Marko Zajec, Ivica Strelec: Razdvajanje molekula boje meda gel
filtracijom na sephadexu g-25 (Separation of honey colour-contributing molecules by gel
filtration on sephadex g-25)

57. Vesna Mihaljevi¢-Herman, Valentina Besten, Dijana ErSeg, Lidija Zemljak: Detekcija
Salmonella spp. u za¢inima (Detection of Salmonella spp. in spices)

58. Martina Andlar, Ton¢i Rezi¢: Razgradnja lignoceluloznih sirovina primjenom fungalnih
enzima (Degradation of lignocellulose-containing raw materials by fungal enzymes)

59.Ivanka Grgi¢, Marijana Grec, Jelena Panak Balenti¢, Veronika Barisi¢, Jurislav Babié,
Antun Jozinovi¢, Drago Subari¢, Purdica A¢kar: Utjecaj hladne plazme na modificiranje
Skroba tapioke (Influence of cold plasma treatment on modification of tapioca starch)

60. Visnja Stuli¢, Tomislava Vukusi¢, Anet Rezek Jambrak, Zoran Herceg: Primjena hladne
plazme na inaktivaciju stanica kvasca Saccharomyces cerevisiae (Application of cold
plasma on inactivation of Saccharomyces cerevisiae)

61.Petra Mati¢, Lidija Jakobek: Adsorpcija dihidrokalkona na B-glukan (Adsorption of
dihydrochalcones onto B-glucan)

62. Sandra Pedisi¢, Azra Kapo, Ivona Elez Garofuli¢, Zoran Zori¢,Verica Dragovi¢-Uzelac:
Primjena biljnih ekstrakata u proizvodnji funkcionalnih napitaka (Application of herbal
extracts in the production of functional beverages)

63. Benjamin Muhamedbegovié, Midhat Jagi¢, Drago Subari¢, Zoran Ilitkovi¢, Faik
Uzunovi¢, Adnan Cehaji¢: Interakcije hrana-metalna ambalaza (Interactions food — metal
packaging)
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64.Marta Ostoj¢i¢, Sanja Brki¢, Vanja Beronja, Marina TiSma, Sandra Budzaki:
Membranska filtracija kao ekoloski prihvatljivija metoda procis¢avanja sirovog biodizela
(Membrane filtration as an environmentally friendly method for crude biodiesel
purification)

65. Jelka Pleadin, Kristina Kvrgi¢, Nada Vahéi¢, Snjezana Zrné¢i¢, Ana Vuli¢, Tina LeSic,
Natalija Dzafi¢, Drazen Orai¢, Greta Kresi¢: Impact of locality on fatty acids composition
of the mediterranean mussel (Mytilus galloprovincialis) (Utjecaj lokaliteta na sastav
masnih kiselina mediteranske dagnje (Mytilus galloprovincialis))

Medicinska kemija i farmacija / Medical chemistry and pharmacy:

66. Elena Gotal, Martina Srajer Gajdosik, Marija Stivojevi¢, Ana Amié: Pregled bioloske
aktivnost spojeva s oksadiazolskom jezgrom (Review of biological activity of
compounds with oxadiazole core)

67. Ivana Sokol, Mia Krni¢, Sandra Liekens, Silvana Rai¢-Mali¢, Tatjana Gazivoda
Kraljevi¢: Sinteza i antiproliferativna aktivnost novih 1,2,3-triazolnih derivata kumarina
i kinolina (Synthesis and antiproliferative activity of the novel 1,2,3-triazole coumarin
and quinoline derivatives)

68. Maja Karnas, Vesna Rastija, Luka Krstulovi¢, Miroslav Baji¢, Ivana Stoli¢, Marijana
Jukié, Teuta Opacak-Bernardi, Ljubica Glavas-Obrovac: Dokiranje kinolin-arilamidnih
hibrida na b-DNA dodekamer (Molecular docking of quinolone-arylamidine hybrids on
b-DNA dodecamer)

69. Katarina Miskovi¢ Spoljarié; E PeSut; Gordana Selo; Ana Buci¢-Kojié: Biologka
aktivnost polifenola in vitro (Biological activity of a polyphenols lines in vitro)
70. Katarina Miskovi¢ Spoljari¢, Martina Jakovljevi¢, Stela Joki¢: Protutumorski uginci

vodenog ekstrakta ¢esnjaka in vitro (Antitumour activity of an aqueous garlic extract in
vitro)

71. Ivana Andabaka, Vesna Andrasi¢, Kristina Mikovi¢, Jure Morovi¢: Koza i primjena
galenskih pripravaka na kozu (Skin and use of galenic preparations)
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Kemija u poljoprivredi i Sumarstvu / Chemistry in agriculture and forestry:

72.

73.

74.

Vesna Pehar, Visnja Stepani¢: Odnosi strukture i aktivnosti za herbicide (Structure-
Activity Relationships for Herbicides)

Vlatka Gvozdi¢, Dinko Puntari¢, Domagoj Vidosavljevi¢, Marina Vidosavljevi¢, Ada
Puntari¢, Ana Petrovi¢, Venus Miroslav: Odredivanje koncentracije elemenata rijetkih
zemalja u tlu i masla¢ku na podruéju isto¢ne Hrvatske (ICP-MS) (Determination of rare
earth elements in the soil and in the dandelions (Taraxacum officinale) of eastern
Croatia (ICP-MS))

Valentina Pavi¢, Marina Kopi¢, Mato Drenjancevié: Utjecaj defolijacije na
antioksidacijsku i antibakterijsku aktivnost ekstrakata pokozice grozda sorti Frankovka
i Merlot (Vitis vinifera L.) (Effects of defoliation on antioxidative and antibacterial
activity of grape skin extracts of Merlot and Blaufrankisch (Vitis vinifera L.))

Zastita okolisa / Environmental protection:

75.

76.

7.

78.

79.

80.

Maja Izakovié, Valentina Spani¢, Ema Salopek, Valentina Lukenda, Katarina Galusi¢,
Tihana Marc¢ek: Morfometrijski parametri i antioksidacijski odgovor klijanaca p$enice
izlozenih susi (Morphometric parameters and antioxidative response of drought-
exposed wheat seedlings)

Marina Palfi, Jasenka Cosi¢, Nada KneZevi¢: Antifungalno djelovanje eteri¢nih ulja
klin¢i¢evca 1 kadulje na rast micelija Colletotrichum coccodes (Antifungal activity of
clove and sage essential oils on the growth of mycelium Colletotrichum coccodes)

Nenad Peri§, Angela Stipisi¢, Marija Brali¢, Mirjana Curlin: Ispitivanje kvalitete zraka
na podrucju odlagalista otpada ,,Karepovac* (Determination of air quality in the area of
waste landfill ,,Karepovac®)

Zdravka Sever Strukil, Ivana Jakovljevié, Gordana Pehnec: Procjena izvora oneéiiéenja
zraka pau u Zagrebu Koristenjem dijagnosti¢kih omjera (Using of pahs diagnostic
ratios for the assessment of air pollution sources in Zagreb)

Ivana Jakovljevi¢, Ranka Godec, Zdravka Sever Strukil, Iva Simié¢: Masene
koncentracije PAU, OC i EC u PM1 frakciji lebdec¢ih Cestica (Mass concentrations of
PAU, OC and EC in PM1 fraction of particulate matter)

Ana Mihaljevi¢, Silva Zuzul: Utjecaj vrste filtarskog medija na granice detekcije
elemenata u analizi lebdecih Cestica u zraku (Influence of filter media type on limits of
detection for air particulate matter elemental analysis)
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81. Tomislav Domanovac, Dajana Kugi¢ Grgi¢, Monika Sabi¢, Marija Vukovié

82.

83.

84.

85.

86.

87.

Domanovac: Bioloska obrada biorazgradive frakcije iz mijeSanog komunalnog otpada
(Biological treatment of biodegradable fraction from mixed municipal waste)

Vedran Vuci¢, Dajana Kuci¢ Grgi¢, Monika Sabié, Marijana Vidakovi¢, Martina Sudar,
Bruno Zeli¢, Marija Vukovi¢ Domanovac: Razvoj bioreaktorskog postrojenja za
kompostiranje biorazgradivog komunalnog otpada (Development of bioreactor plant for
composting biodegradable municipal waste)

Monika Sabi¢, Mateja Novak, Dajana Kuéi¢ Grgi¢, Marija Vukovié Domanovac:
Biostimulacija prirodno prisutne mikrobioloske zajednice u procjednoj vodi iz biotpada
(Biostimulation of native microbial community in biowaste leachate)

Marjana Simoni¢, Mirjana Curlin, Lidija Fras Zemlji¢: Obrada otpadne vode iz
kompostane procesom elektrokoagulacije (Compost leachate wastewater treatment by
electrocoagulation process)

Dajana Kuci¢ Grgi¢, Antonija Kovacevié, Ema Lovrin¢i¢, Matija Cvetni¢, Vesna
Oceli¢ Bulatovi¢, Marija Vukovi¢ Domanovac: Bioremedijacija vode onecis¢ene
bisfenolom A (Bioremediation of water polluted with bisphenol A)

Marina Vidosavljevi¢, Dinko Puntari¢, Vlatka Gvozdi¢ Domagoj Vidosavljevic,
Matijana Jergovi¢, Ada Puntari¢: Vrijednosti arsena u populaciji Vinkovaca metodom
ICP MS (Arsenic in population of Vinkovci using ICP MS method)

Tea Stefanac, Toni Sipalo, Dijana Grgas Uhlik, Sanja Radman, Tibela Landeka
Dragicevi¢: Uklanjanje P pri anoksi¢nim/oksi¢nim uvjetima (P removal at anoxic/oxic
conditions)



