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16. RUZICKINI DANI - UVODNA RIJEC

16th RUZICKA DAYS - FOREWORD

Postovani sudionici i dragi gosti,

Dobro dosli na 16. Ruzickine dane koji ¢e se odrzati od 21. do 23. rujna 2016. u Vukovaru. Zahvaljujuci
Vasim prijavama, skup ¢e i ove godine imati vrlo bogat znanstveni i strucni sadrzaj koji obuhvaca vise
prirodnih i tehnic¢kih disciplina, a kojima je poveznica kemija. Uz dva tematska, dva plenarna i sedam
pozvanih predavanja, biti ¢e odrzano i 10 sekcijskih usmenih priopéenja, te 102 posterska priopéenja. Uz
promicanje izvrsnosti, interdisciplinarnosti, originalnosti i inovativnosti u znanstvenim istrazivanjima stalni
je naglasak Ruzic¢kinih dana na primjeni rezultata istrazivanja. Stoga smo pozvali i predavanja ¢e odrzati
voditelji istrazivanja i razvoja naSih najvecih tvrtki iz prehrambene i kemijske industrije, odnosno Ine,
Plive, Podravke i Agrokora. Time Zelimo dodatno potaknuti suradnju znanstvenih ustanova i industrijskih
poduzeca, na opéu korist nasega drustva.

Osobito nas raduje da je Susret mladih kemicara postao redoviti i znac¢ajan dio Ruzickinih dana. Pokrenuti
su 2008. godine na inicijativu Ivanke Mili¢i¢, a uz podr§ku tadasnjeg znanstveno-organizacijskog odbora
kojemu je predsjedao Srecko Tomas. Susretom se Zeli doprinijeti promicanju vaznosti i svrhe obrazovanja i
znanosti, a zatim i usmjeriti ucenike i mlade prema tehni¢kim i prirodnim strukama, osobito kemiji, kao i
pripadaju¢im razvojnim i znanstvenim istrazivanjima. Ove godine ucenici ¢e putem usmenih izlaganja
predstaviti rezultate 10 vrlo zanimljivih i raznovrsnih istrazivanja koje su proveli pod mentorstvom svojih
profesora, kojima zahvaljujemo za izvanredan trud i stalnu podrsku ovom dogadanju.

Osim §to je rodno mjesto nobelovca Lavoslava Ruzi¢ke, Vukovar je najveéi hrvatski grad na Dunavu, vrlo
bogat kulturom i proslos¢u. Za sudionike RuziCkinih dana organizirali smo posjet Muzeju vucedolske
kulture, jedinstvenom arheoloSkom nalazi$tu na karti Europe. Takoder, tijekom prijema dobrodoslice
upoznat ¢e mo se i sa stalnim postavom Gradskog muzeja Vukovar. Preporu¢amo svim sudionicima da
nakon zavrSetka Skupa izdvoje vrijeme i za obilazak grada Vukovara i njegovih brojnih znamenitosti, ali i
Sireg podrucja isto¢ne Hrvatske, od Iloka do Kopackog rita i Baranje, ¢ime ¢e zasigurno u svoje sjecanje
ugraditi brojne ugodne uspomene.

U ime znanstveno-organizacijskog odbora srdaéno zahvaljujem svima koji su podrzali i pomogli
organizaciju 16. Ruzickinih dana i svim sudionicima Zelim ugodno druzenje te uspjesan i plodonosan rad
tijekom Skupa !

Ante Jukié
Predsjednik znanstveno-organizacijskog odbora
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SUSRET MLADIH KEMICARA — NASIH PRVIH PET GODINA
MEETING OF YOUNG CHEMISTS - OUR FIRST FIVE YEARS
Ivanka Milic¢ié

Javna ustanova u kulturi Hrvatski dom Vukovar,
J. J. Strossmayera 20, p.p. 70, 32 000 Vukovar, Croatia

Otvaranjem obnovljene rodne kuce nobelovca Leopolda (Lavoslava) Ruzicke stvaraju se uvjeti da se
znanstveni skup ,,Ruzic¢kini dani®, zapocet u Vukovaru davne 1978. godine, ponovno vrati na mjesto gdje
je sve i pocelo, ovoga puta u rodnu kucu Nobelovca.

Skup se, bez obzira na rat i poteskoc¢e koje je on prouzrocio, uspio odrzati i ove ¢e, 2016. godine, biti
odrzZan $esnaesti put.

Javna ustanova u kulturi Hrvatski dom Vukovar osnovana je 2008. godine, a osniva¢, Grad Vukovar,
odredio je da Ustanova skrbi i o rodnoj kué¢i nobelovca Ruzicke. Iste godine odrzavaju se i 12. Ruzickini
dani, ovoga puta u obnovljenoj rodnoj ku¢i Nobelovca. Kako sam iste godine stupila na mjesto ravnatelja
novoosnovane Ustanove, organizacijski odbor ukljuuje me u pripreme oko odrZavanja skupa. Svoju sam
ulogu, kao predstavnika Ustanove, shvatila ispocetka kao ulogu organizatora tehni¢ke potpore skupu, $to
sve ove godine uspjesno i radimo.

Na sastancima organizacijskog odbora cesto se provlaci misao kako skup treba pribliziti mladima, kako ih
aktivnije treba ukljuciti u rad. Kako sam prije dolaska na celo Ustanove dugo radila u skoli, znala sam
koliko medu ucenicima i profesorima ima pojedinaca koji izlaze iz okvira zadanih programa i zele
sudjelovati u projektima izvan nastave. Malo bojazljivo predlozila sam Odboru, sastavljenom od vrsnih
struénjaka, sveuCilisnih profesora i dekana fakulteta, pokretanje projekta Mladi kemicari. Na moje
iznenadenje, ideja je prihvacena i ve¢ te, 2008. godine odrzan je 1. Susret mladih kemicara. Na njega se
odazivaju ucenici Skola iz Vukovara i Vinkovaca. Svaki sljedec¢i Susret uspijeva povecati broj sudionika,
pridruzuju se udenici iz Osijeka, DPakova, Slavonskog Broda i Kutine. Posebno bih istaknula sudjelovanje
ucenika Tehnicke skole Nikola Tesla iz Vukovara. Vodeni profesoricom Purdevkom Pecikozi¢, u projektu
sudjeluju od samog pocetka i iz susreta u susret sve su bolji.

Ove godine odrzavaju se 16. Ruzickini dani i 5. Susreti mladih kemicara. Na zadovoljstvo svih, prijavilo se
deset sudionika iz Cetiri $kole iz Hrvatske (Vukovar, Osijek, Zagreb, Karlovac).

Kako na ovogodisnjem Susretu mladih kemicara sudjeluju i ucenici Katolickog Skolskog centra ,,.Don
Bosco“ iz Zepéa, ovi susreti mogu se nazvati i medunarodnim.

Svim sudionicima Zelim puno zadovoljstva na Susretu, te da se na sljede¢im, 17. Ruzi¢kinim danima i 6.
Susretu mladih kemicara okupe u jo$ veéem broju.
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VUKOVARAC NIKOLA PSENICA I NOBELOVAC RUZICKA
NIKOLA PSENICA AND NOBEL LAUREATE RUZICKA

Sre¢ko Tomas®, Ante Juki¢?, Ivan Hubalek®

'Prehrambeno-tehnoloski fakultet, Sveuciliste J. J. Strossmayera u Osijeku,
F. Kuhaca 20, 31 000 Osijek, Hrvatska
Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu,
Maruliéev trg 19, 10 000 Zagreb, Hrvatska
*Miroslava Krleze 24, 31 207 Tenja, Hrvatska (u mirovini, bivsi djelamik "Borovo” Vukovar)

Jedan od znamenitih Vukovaraca o kojem se nedovoljno zna bio je dr. ing. Nikola PSenica, suvremenik
slavnoga nobelovca Leopolda Lavoslava Ruzicke. Naime N. PSenica je roden u Vukovaru 1887., tj. iste
godine kada i Ruzic¢ka. Osnovnoskolsko i srednjoskolsko obrazovanje obavio je u Vukovaru, Zemunu i
Osijeku, a diplomirao je inzenjersku kemiju 1913., na Visokoj tehnickoj $koli u Be¢u. Doktorirao je 1921.
na toj istoj visokoj skoli, nakon Cega je, iste godine, imenovan profesorom organske tehnologije na
zagrebackoj tehnickoj visokoj skoli. No, ubrzo je dao ostavku na profesorsko zanimanje i presao raditi u
industrijskim pogonima. Naime, postao je tehnicki savjetnik Prve hrvatske Stedionice. U tom svojstvu je
modernizirao i pro§irio Tvornicu papira na Susaku, tako da je postala jednom od najbolje uredenih tvornica
za izradu finih papira u Europi. Takoder je Vukovarsku kudeljaru i predionicu d. d. prosirio i bio joj dugo
godina ¢lanom uprave.

Od samog osnutka jugoslavenskog kemijskog drustva u Zagrebu bio je njegov aktivni ¢lan, da bi 31.
ozujka 1939. postao i predsjednikom toga drustva. Odmah se novi predsjednik N. PSenica zauzeo da to
drustvo dobije hrvatsko ime, tako da je od 1939. promijenilo ime u Hrvatsko kemijsko drustvo. Iste godine
zahvaljujuéi svojim dobrim vezama s kemijskom industrijom, uspio je PSenica osigurati solidne donacije
HKD-u, §to mu je omoguéilo bogate aktivnosti. Na mjestu predsjednika Hrvatskog kemijskog drustva 0stao
je do 20. rujna 1942. Poslije drugog svjetskog rata PSenica je postao tehni¢ki savjetnik Glavne direkcije
lana i konoplje. No, zbog pojave teske i dugotrajne bolesti preminuo je 29. kolovoza 1950.

Druga, vjerojatno i najznacéajnija zasluga predsjednika PSenice i cijelog Hrvatskog kemijskog drustva je $to
je, nakon §to je Ruzicka, kao prvi Hrvat dobio Nobelovu nagradu za kemiju, organizirao Ruzi¢kin dolazak i
boravak u Zagrebu od 15. do 20 ozujka 1940., pri ¢emu je odrzana veliCanstvena proslava tog dogadaja.
Bila je to po opéenitoj prosudbi najveca kulturna priredba ikada do tada odrzana u Zagrebu i Hrvatskoj.
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MEMORIJALNA SOBA NOBELOVACA
LAVOSLAVA RUZICKE I VLADIMIRA PRELOGA U HAZU

MEMORIAL ROOM OF NOBEL LAUREATES
LAVOSLAYV RUZICKA AND VLADIMIR PRELOG IN HAZU

Vitomir Sunji¢
Hrvatska akademija znanosti i umjetnosti, Zrinski trg 11, 10 000 Zagreb, Hrvatska

U zgradi Knjiznice Hrvatske akademije znanosti i umjetnosti na Strossmayerovom trgu 14 u Zagrebu,
uredena Memorijalna soba nobelovaca Lavoslava Ruzicke i Vladimira Preloga s multimedijskim postavom
koji donosi najvaznije podatke 0 Zivotu i djelu dvojice istaknutih hrvatskih kemicara koji su zbog svog
doprinosa kemijskim znanostima nagradeni Nobelovom nagradom.

Ukratko ¢e biti prikazan sadrzaj ove sobe, organizacija pristupa posjetitelja i najvrijedniji eksponati koji su
donirani u taj memorijalni prostor.
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MALO OTROVA U HRANI JE DOBRO ZA NAS
A LITTLE POISON IN FOOD IS GOOD FOR US

Tomislav Klapec

Prehrambeno-tehnoloski fakultet, Sveuciliste J. J. Strossmayera u Osijeku,
F. Kuhaca 20, 31 000 Osijek, Hrvatska

Niske doze toksi¢nih tvari dokazano stimuliraju tjelesne sustave zastite i popravka u procesu poznatijem
kao hormeza. Zapravo je rije¢ o dvofaznom odgovoru organizma, pri ¢emu niske doze toksikanata imaju
povoljan, a visoke Stetan ucinak. Svi ispitivane vrste stresa za Zive organizme (temperatura, tjelovjezba,
toksikanti, prehrana, i sl.) imaju takav utjecaj, a ovo predavanje ¢e se usredotoCiti na tvari iz hrane.
Primjerice, biljke proizvode niz spojeva, tzv. prirodnih pesticida, kojima se brane od mikroorganizama i
kukaca. Rije¢ je o toksi¢nim spojevima, ali se u ljudskoj hrani nalaze u preniskim koncentracijama da bi
nam mogle naskoditi. Stovise, ove tvari (polifenoli, glukozinolati, i sl.) poti¢u ekspresiju niza proteina koji
razgraduju i izluCuju toksikante, neutraliziraju oksidativni stres, popravljaju oSteCenja u stanici, itd.,
posljedica ¢ega je veca otpornost na strane tvari. Ovaj 'trening' prirodnim pesticidima je jedan od razloga
za$to se unos voca i povréa povezuje s nizim rizikom raka, kardiovaskularnih bolesti, dijabetesa, i dr.
Hormeticki princip pak vrijedi i za kontaminante hrane poput mikotoksina i dioksina, te tvari koje nastaju
preradom poput akrilamida. Regulativa toksi¢nih tvari se vjerojatno nece znatnije promijeniti napretkom
razumijevanja hormeze, ali bi osvjeS¢ivanje ovog koncepta u javnosti moglo pripomoéi u smanjenju
raSirenog straha od kemikalija.
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SINTEZA | PRIMJENA MODIFICIRANIH NUKLEOZIDA

SYNTHESIS AND APPLICATIONS OF MODIFIED NUCLEOSIDES
Biserka Zini¢

Ruder Boskovié Institute, Division of Organic Chemistry and Biochemistry,
Bijenicka c. 54, 10 000 Zagreb, Croatia

Nucleic acids, DNA and RNA, the macromolecules constructed from nucleotides are involved in storage,
transmission and expression of genetic information. Derivatives of nucleotides, nucleosides, or modified
nucleobases represent very intensively studied classes of organic compounds exhibiting diverse biological
activity including antibacterial, anticancer or antiviral activity. A variety of nucleoside derivatives could be
made through synthetic manipulations of the sugar moiety, replacement of the purine or pyrimidine
heterocycle, or through covalent modification of the natural heterocyclic base or their analogs.

In our earlier synthetic studies focused on novel candidates for antitumor agents, we have shown that
pyrimidine derivatives containing sulfonamide pharmacophores exhibit promising anticancer activity both,
under in vitro and in vivo conditions [1-3]. Some novel N-sulfonylcytosine derivatives showing anticancer
activity were protected by European Patent, and the Spin-off company BioZyne d.0.0. was established to
increase the value of protected compounds through additional preclinical investigations.

New class of N-sulfonylpurine derivatives comprising 1,4-disubstituted-1,2,3-triazole pyrimidine and
purine derivatives and sulfonamido-ribofuranoside conjugates are prepared. The initial results of the
biological, spectroscopic and crystallographic studies will be also presented.

[1] J. Kasnar-Samprec, |. Ratkaj, K. Miskovi¢, M. Pavlak, M. Baus-Lon¢ar, S. Kraljevi¢ Paveli¢,

Lj. Glavas-Obrovac, B. Zini¢, Invest. New Drugs 30 (2012) 981-990.

[2] F.Supek, M. Kralj, M. Marjanovi¢, L. Suman, T. Smuc, |. Krizmanié, B. Zini¢,

Invest. New Drugs 26 (2008) 97-110.

[3] B. Zini¢, M. Zini¢, |. Krizmani¢, Synthesis of the Sulfonylpyrimidine Derivatives with Anticancer
Activity. EP 0 877 022 B1 (Bulletin 1003/16; 16.04.2003.).
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KONJUGATI FEROCENA | NUKLEOBAZA: SINTEZA | PRIMJENA

FERROCENYL-NUCLEOBASE CONJUGATES:
SYNTHESIS AND APPLICATIONS

Senka Djakovi¢

Faculty of Food Technology and Biotechnology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia

Organometallic derivatives (those with a metal-carbon bond) of nucleic acids and nucleobases have
attracted substantial attention. The incorporation of metals into nucleic acids or their components is
currently considered to be a topic of great interest across the chemical sciences. The combination of the
redox-active, unnatural ferrocenyl group with biogenic nucleobases leads to conjugates that retain their
electrochemical and self-pairing properties. These properties make ferrocenyl-nucleobases attractive
objects for further studies and for applications across the entire spectrum of physico-chemical and
engineering sciences. The main reasons behind the synthesis of ferrocenyl-nucleobase conjugates are to
obtain new electrochemically active biomarkers or anticancer active agents or to investigate their self-
assembly and supramolecular arrangement in the solid state. [1]

In contrast to the well established classical medicinal chemistry of purely organic nucleobase derivatives,
the bioorganometallic chemistry of ferrocenyl-nucleobase conjugates is still an undeveloped area, as shown
by the limited literature on the subject. A series of ferrocene-substituted nucleobases has been described
incorporating a different set of linkers [1] but no carbonyl group has been used as a chemical spacer.
Carbonyl spacers enable extended conjugation involving ferrocenyl and nucleobase aromatic moieties, and
the electron delocalization can be tuned by inserting substituents at the ferrocene ring system. Our research
group have developed a one-step synthetic route to prepare ferocenoyl derivatives of nucleobases, the Fc—
C=0 fragment has been linked to “standard” pyrimidine or purine bases. The ferrocenoyl units introduced
into different N-positions of the purine and pyrimidine ring systems and the regioselective of substitution in
products has been confirmed by NMR spectroscopic analysis and quantum chemical calculations. [2]

[1] K. Kowalski, Coordin. Chem. Rev. 317 (2016) 132-156.
[2]J. Lapi¢, V. Havai¢, D. Saki¢, K. Sankovié, S. Djakovi¢, V. Vréek,
Eur. J. Org. Chem. 2015 (2015) 5424-5431.
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UTJECAJ PARAMETARA MIJESANJA NA BRZINU NUKLEACIJE BORAKSA
U KRISTALIZATORU S DVAMA TURBINSKIM MIJESALIMA

IMPACT OF MIXING PARAMETERS ON NUCLEATION RATE OF BORAX
IN DUAL TURBINE IMPELLER CRYSTALLIZER

Nenad Kuzmanié¢

Kemijsko-tehnoloski fakultet, Sveuciliste u Splitu, R. Boskovié¢a 35, 21 000 Split, Hrvatska

Kako brojna istrazivanja ukazuju na potencijalni utjecaj mehani¢kog mijeSanja na pojedinaéne segmente
Sarznog kristalizacijskog procesa, u ovom radu je detaljno sagledan utjecaj parametara mijeSanja na
kinetiku nukleacije. Taj efekt je definitivno jo§ evidentniji u sustavima s dva ili viSe mijesala gdje su i
hidrodimanicka zbivanja mnogo kompleksnija. Naime, ovisno o geometrijskim karakteristikama i tipu
primijenjenih mijesala, a posebice o njihovoj poziciji u kristalizatoru, dolazi, izmedu ostalog, do intenzivne
interakcije tokova razvijenih od strane pojedinog mijeSala. To medudjelovanje moze rezultirati ili
ponistavanjem tokova ili njihovim superponiranjem, ali u svakom slucaju ono se snazno odrazava na
sveukupni toka kapljevine u sustavu.

Da bi se dobio $to potpuniji uvid u hidrodinami¢ka zbivanja unutar kristalizatora s dvama turbinskim
mijeSalima izvrSena su snimanja razvijenih tokova, kao i simulacije uporabom programskog paketa
VisiMix 2000 Turbulent. Provedena analiza nadopunjena je podacima o vremenima homogenizacije i
utroScima snage mijeSanja za ispitivane konfiguracije mijeSala.

U radu je analiziran utjecaj razli¢itih konfiguracija dvaju mijesala, utjecaj brzine vrtnje i promjera mijesala,
te pozicije mijesala u kristalizatoru na Sirinu metastabilne zone te mehanizam i brzinu nukleacije boraksa.
Dobiveni rezultati ukazuju da je prilagodbom uvjeta mijeSanja u ispitivanom sustavu moguce utjecati na
vremena homogenizacije, odnosno §irinu metastabilne zone, a samim time i na brzinu nukleacije. Ovi
utjecaji su od bitne vaznosti pri provedbi SarSne kristalizacije, a u cilju dobivanja kristalnog produta
zeljenih karakteristika.
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MIKROBNA BIOREMEDIJACIJA: OKOLISNO PRIHVATLJIV PRISTUP

MICROBIAL BIOREMEDIATION:
AN ENVIRONMENTALLY SOUND APPROACH

Marija Vukovi¢ Domanovac

Faculty of Chemical Engineering and Technology, University of Zagreb,
Marulicev trg 19, 10 000 Zagreb, Croatia

Due to rapid industrialization and large-scale anthropogenic activities, the pollution level is increasing at a
rapid rate. Most countries do not restrict industrialization despite of increased pollution levels. The
increasing need for remediation of contaminated sites has led to the development of new technologies that
emphasize the biological detoxification and biodegradation of the organic contaminants. Though many of
remediation techniques are available, the use of microorganisms has many advantages like cost
effectiveness, non hazardous by-products, and reusability. Biological processes are preferred over chemical
treatment as they are environmentally safe and techno-economically viable.

Bioremediation uses naturally occurring microorganisms to degrade hazardous toxic substances into less
toxic or nontoxic substances. Microorganisms are readily available, rapidly characterized, highly diverse,
omnipresent. As bioremediation can be effective only where environmental conditions permit microbial
growth and activity, its application often involves the manipulation of environmental factors to allow
microbial growth and degradation to proceed at a faster rate.

The principles of bioremediation are based on natural attenuation, biostimulation and bioaugmentation.
Through natural attenuation, contaminants are reduced by native microorganisms without any human
augmentation. Biostimulation is used where nutrients and oxygen are applied to the system to improve its
effectiveness and to accelerate biodegradation. During bioaugmentation, microorganisms are added to the
system and should be more efficient at degrading the target contaminants.

Results of bioremediation include accelerated decomposition of many hazardous organic compounds,
improvement in environmental quality and reduction of human health risks. Bioremediation as an
environmentally sound technique involves usage naturally present microorganisms to restore contaminated
environments.
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SEKTOR RAZVOJA RAFINERIJA | MARKETINGA

SEKTOR RAZVOJA RAFINERIJA | MARKETINGA
Zoran Adzamic

INA Industrija nafte d. d., Sektor razvoja rafinerija i marketinga, Lovinciéeva bb, 10 000 Zagreb, Hrvatska

Sektor razvoja Rafinerija i marketinga INA d.d. sa 77 zaposlenih (od toga 44 inZenjera i 7 dr. sc.)
koordinira razvoj INA Rafinerija i Logistike. U okviru ovih aktivnosti jeste planiranje razvoja tehnologija i
produkata, generiranje novih ideja primjenjujuci princip odrZivog razvoja i uvodenja obnovljivih izvora
energije. Evaluacija ideja i tehnologija uz podrSsku drugim organizacijskim jedinicama. Provodenje
optimizacije kvalitete proizvoda i uvodenje novih proizvoda optimiranjem receptura i izrada specifikacije
proizvoda.

Vodenje faze procjene projekta bio-rafinerije te priprema podloga za uspostavljanja distribucijskog lanca
nabave sirovina u svrhu proizvodnje bio etanola druga generacije.

Analiticka podrska u optimizaciji kvalitete naftnih proizvoda i uvodenju novih proizvoda sukladno
zahtjevima trziSta, standardima i specifikacijama uz kontinuirano pracenje i primjenu normi, specifikacija i
ispitnih metoda. Uvodenje novih i unapredenje postojeéih standardnih metoda ispitivanja kao i razvoj
jedinstvenih prilagodenih analitickih metoda. Provodenje posebnih nestandardnih analiticki metoda u svrhu
podrske svim organizacijskim jedinicama unutar INA grupe kao i za vanjske naruditelje.

Capex planiranje za INA SD rafinerije i marketing. Priprema materijala za odobrenje sredstava
(inzenjerske specifikacije i prijedlozi projekata) za CAPEX projekte u odgovornosti Sektora. Praéenje
zivotnog ciklusa projekata u odnosu na plan uklju¢ujuéi i izradu njihovih post-evaluacija.

10
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MOJA HRANA — TREND SA EKSPONENCIJALNIM
MOGUCNOSTIMA ZA INOVACIJU

MY FOOD - TREND WITH EXPONENTIAL POSSIBILITIES
FOR INNOVATION

Jasmina Ranilovi¢
Podravka d.d., Research and Development, Ante Starcevica 32, 48 000 Koprivnica, Croatia

Development of new food products with an added value represents a complex challenge for the food
industry. Understanding of consumer habits, expectations, transforming non-verbal, emotional aspect, not
only rational into the value of product or business model, offer many opportunities for innovation in the
digital era. The process of innovation has to be fast, with clear, higher purpose, final message. Besides the
pleasure of consuming food, health benefits, ethical reasons, lack of time, the price are some of the key
components of consumer’s expectations. It takes a long-term product’s development strategies in relation
with new trends and consumer’s special dietary needs. Science as an important component of the
innovation process must be transparent and easily communicated towards consumer. The dialogue between
the food industry and scientists need to be more intense, open, patient, realistic, creative, focused and of
mutual satisfaction, and for that premise, the both side need people with a new skills and knowledge.
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PILOTNI RAZVOJ I UVECANJE PROCESA PRIPRAVE
AKTIVNIH FARMACEUTSKIH SUPSTANCI

PILOT DEVELOPMENT AND SCALE UP
OF ACTIVE PHARMACEUTICAL INGREDIENTS

Eugen Marceli¢

PLIVA Croatia, TAPI R&D, API Pilot, Prilaz baruna Filipovica 25, 10 000 Zagreb, Croatia

Complexity of API development, scale up and successful implementation in commercial production are
demanding for coordination lot of activities and multipurpose knowledge.

Industrialization of the API process going through phase of pre-development activities, chemical
development, optimization, scale-up to transfer and process validation in production verified with
appropriate physical and chemical analytical methods.

Key activities for successful commercial process implementation are quality choice of synthetic route, their
optimisation and scale up with the aim of characterisation parameter space and ensuring physical-chemical
attributes of quality managed by variables as economical, time, price, safety and ecology.

New regulatory and industry standards require deeply and fully understanding of process to ensure and
control of quality attributes already through the process design what establish new challenges and demands
for required knowledge and skills.

Integration of chemical, chemical engineering, and analytical knowledge with understanding and using
simulation tools are become required working standard in API development.
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AGROKOR KAO PARTNER U ISTRAZIVANJU | RAZVOJU
AGROKOR AS A PARTNER IN RESEARCH AND DEVELOPMENT

Tomislav Smoli¢

Agrokor d. d., Sektor istraZivanja i razvoj proizvoda, Trg Drazena Petrovica 3,
10 000 Zagreb, Hrvatska

Razvojno-istrazivacke aktivnosti u koncernu Agrokor fokusirane su na kontinuiranom razvoju novih i
unaprjedenju postojecih proizvoda i procesa. Vjerujemo da je za kreativan i dinamican razvoj potrebno
ekspertizu zadrzati na razini pojedinih operativnih kompanija unutar grupe, gdje lokalni razvojno-
istrazivacki timovi koji djeluju u malim razvojno-tehnoloskim centrima rade monitoring i proaktivno
odgovaraju na glavne nutricionisti¢ke trendove i tehnoloske inovacije za pojedine kategorije proizvoda.

S obzirom na promjene cjelokupne inovacijske okoline i temeljem iskustava velikih svjetskih kompanija
pokazalo se da jedino eksterno povezivanje i umrezavanje mogu rezultirati visoko profitabilnim
inovacijama. 2013. godine pokrenuta je nova inovacijska strategija koja se oslanja na koncept otvorenih
inovacija, pri ¢emu se koriStenjem IT platforme kao virtualnog laboratorija ostvaruje pristup velikoj
medunarodnoj mrezi znanstvenika, znanstvenih institucija i inovatora.

Agrokorova strategija razvoja novih proizvoda zasniva se na prepoznavanju benefita vaznih za naSe
potrosace i pronalazenje rjeSenja kroz nove proizvode. Na korporativnoj razini identificirali smo zajednicke
inovacijske platforme koje se zasnivaju na glavnim trzi$nim trendovima: okus, zdravlje, funkcionalnost,
prirodnost, autenti¢nost i prakti¢nost. Na§ pristup inovacijama zasniva se na smanjivanju udjela sastojaka
osjetljivin s javno-zdravstvenog aspekta (trans masne kiseline, sol, Secer) i obogacivanja
mikronutrijentima, kao i sastojcima koji predstavljaju zdraviju opciju. Za sve naSe robne marke napravljena
je procjena nutritivnog profila te posljedicno korporativna politika nutritivne reformulacije proizvoda u
skladu s aktualnim znanstvenim spoznajama. Zdrava prehrana mora biti ujedno i izvor uzitka da bi bila
odrziva, pa je povezivanje okusa i nutritivnog profila proizvoda upravo najveéi izazov za Agrokorove
razvojno-istrazivacke timove.

Jedan od posljednjih realiziranih projekata pod nazivom ,Primjena inovativnih tehnologija u izolaciji
bioaktivnih spojeva iz organskog otpada u proizvodnji vina“ ostvarenog u suradnji s Prehrambeno-
biotehnoloskim fakultetom SveuciliSta u Zagrebu i sufinanciranog sredstvima iz Europskog fonda za
regionalni razvoj, upravo je dobar primjer kako se izolirani bioaktivni spojevi mogu koristiti za podizanje
nutritivne vrijednosti prehrambenih proizvoda.

Razvoj i unaprjedenje pakiranja je u velikom fokusu svih nasih biznisa. Posljednji projekti odnose se na
moderno pakiranje svjezeg mesa s produzenim rokom trajnosti pod robnom markom PIK- Vrbovec
koriStenjem “state-of-the-art” MAP (Modified Atmosphere Packaging) tehnologije. Ova nova tehnologija
otvara mogucnosti daljnjeg razvoja u smjeru svjezih gotovih jela unaprijed pripremljenih za dodatni
kulinarski tretman kod kuce.
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IZAZOVI 4. INDUSTRIJSKE REVOLUCIJE | PROIZVODNJA HRANE

CHALLENGES OF 4th INDUSTRIAL REVOLUTION
AND FOOD PRODUCTION

Vlasta Pilizota

Faculty of Food Technology, J. J. Strossmayer University of Osijek, F. Kuhaca 20,
31 000 Osijek, Croatia

A Fourth Industrial Revolution has been occuring since the middle of the last century and have involved
adding more flexibility and individualization to manufacturing processes. It is characterized by a fusion of
technologies that overrun the lines between the physical, digital, and biological domain. In this new
revolution, change will come, and in some domains already is, at a breakneck pace as systems become
exponentially more intelligent, interconnected, adaptable and resilient. This opportunity is nowhere more
apparent than in the world’s agricultural value chains where solutions must be developed to sustainably
feed 9 bilion people who will inhabit the Earth by 2050. Overall food consumption will be accompanied by
a demand for more diverse and nutritious dietary options. Also, natural resource shortages, environmental
factors and a changing climate, such as more extreme weather events, add to the crop yields and to food
challenge. So, we should take advantage of the unprecedented innovation-both in terms of technology and
business models-accompanying the Fourth Industrial Revolution to rethink and transform food systems.
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KATALITICKA OKSIDACIJA TOLUENA NA MIJESANIM METALNIM
OKSIDIMA Mn-M (M: Fe, Ni, Cu)

CATALYTIC OXIDATION OF TOLUENE
OVER MIXED Mn-M (M: Fe, Ni, Cu) OXIDES

Marina Duplanci¢, Kristina Babi¢, Vesna Tomasi¢, Zoran Gomzi

Faculty of Chemical Engineering and Technology, Department of Reaction Engineering and Catalysis,
University of Zagreb, Marulicev trg 19, 10 000 Zagreb, Croatia

Volatile organic compounds (VOCs) are recognized as the major contributors to global air pollution and
the development of the effective methods and materials for the abatement of VOCs became of great
importance. Among existing methods, such as incineration, condensation, adsorption, absorption and even
plasma or photocatalysis, catalytic combustion is the most promising technology for VOC abatement [1],
which can convert VOCs into harmless CO, and water. Most of the catalysts used for VOC combustion
are, generally, very active noble metals (Pt, Pd, etc), also very expensive. Many efforts have been made
towards the design of cheaper catalyst materials based on the mixed transition metal oxides. Manganese
oxides are reported to be among the most efficient transition-metal compounds in catalytic combustion
[2,3].

This paper deals with preparation, characterization and catalytic activity of the mixed manganese oxides,
Mn-M (M: Fe, Ni, Cu) used for catalytic oxidation of toluene. Toluene, as one of the representative
aromatic VOCs, extensively applied in different fields of industry was chosen as a model VOC compound.
Catalysts were synthesized by the coprecipitation method and various techniques (XRD, SEM, N,
adsorption/desorption, etc.) were used for their characterization. Catalytic tests were performed in the fixed
bed flow reactor and the influences of different reaction conditions on the catalytic performance were
examined using gaseous mixture of toluene and nitrogen (242 ppm of toluene/nitrogen) and air as an
oxidant. Tests were performed at different temperatures (373-548 K) and various total flow rates of the
reaction mixture (23-138 cm® min™) at the constant catalyst mass (0.05 g).

Obtained mesoporous catalysts show low-temperature activities for the toluene oxidation with Tgo
temperatures corresponding to 90% of the toluene conversion observed at 450K and lower.

[1] H. Huang, Q. Feng, D. Y. C. Leung, Catal. Sci. Technol. 5 (2015) 2649-2669.

[2] M. R. Morales, B. P. Barbero, L.E. Cadus, Appl. Catal. B 74 (2007) 1-10.
[3] J. Zhou, D. Wu, W. Jiang, Y. Li, Chem. Eng. Technol. 32 (2009) 1520-1526.
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PRIPRAVA I KARAKTERIZACIJA POVRSINSKI MODIFICIRANIH
LIPOSOMA ZA CILJANU DOSTAVU LIJEKA

PREPARATION AND CHARACTERIZATION OF SURFACE MODIFIED
LIPOSOMES FOR TARGETED DRUG DELIVERY

Adela Stimac®, Ruza Frkanec', Leo Frkanec?

YCentar za istrazivanje i prijenos znanja u biotehnologiji, Sveuciliste u Zagrebu,
Rockefellerova 10, 10 000 Zagreb, Hrvatska
2 Institut Ruder BoSkovi¢, Bijenicka 54, 10 000 Zagreb, Hrvatska

Liposomi su farmaceutski dokazani sustavi za dostavu bioloski aktivnih molekula i njihova primjena u
medicini i farmakologiji je viSestruka [1]. Druga, jednako vazna primjena liposoma je u bazi¢nim
istrazivanjima stani¢nog prepoznavanja i interakcija medu stanicama gdje se liposomi koriste kao modelne
stani¢éne membrane [2]. PovrSinski modificirani liposomi su prepoznati kao pametni (engl. smart) sustavi
za dostavu aktivnih molekula koji ih mogu dostaviti ciljanim stanicama isklju¢ivo kroz interakciju liganda
s odredenim stani¢nim receptorom [3]. Istrazuje se relativno veliki broj razli¢itih liganada kao Sto su
polimeri, proteini i ugljikohidrati [4]. Ugljikohidrati su vrlo atraktivni ligandi za ciljanu dostavu aktivnih
molekula jer prekrivaju povrSinu eukariotskih stanica i sudjeluju u nizu vaznih fizioloskih procesa,
staniénom prepoznavanju, mikrobioloSkoj patogenezi i imunoloskom prepoznavanju [5]. U nasim
istrazivanjima, dizajnirali smo i pripravili liposome ¢ija je povr§ina modificirana molekulama manoze [6] i
gvanidinskim skupinama [7], za ciljanu dostavu bioloski aktivnih molekula. Ispitana je primjena priredenih
liposoma kao modelnih membrana za studiranje povrSinskog prepoznavanja kroz proucavanje utjecaja
multivalentnosti povrSinskih liganada na afinitet i specificno prepoznavanje ciljanih lektina odnosno
receptora. Pokazali smo kako se molekula adamantana moze koristiti kao sidro u lipidnom dvosloju
liposoma dok je glikozidni dio molekule izloZzen na povrSini liposoma. Veli¢ina i povrSinska svojstva
priredenih liposomskih formulacija karakterizirana su fizikalno-kemijskim metodama dinamickog
rasprsenja svjetlosti (DLS) i mikroskopijom atomskih sila (AFM). Bioloski ucinak pripravljenih
liposomskih formulacija testiran je in vivo pra¢enjem specificne humoralne imunoloske reakcije u misu, te
je pokazano da dolazi do znacajnog utjecaja na smjer ispitivane specifi¢ne imunoloske reakcije.

[1] D. D. Lasic, Liposomes: from physic to applications, Elsvier, Amsterdam, 1993.

[2] A. Akbarzadeh, R. Rezaei-Sadabady, S. Davaran, S. Woo Joo, N. Zarghami, Y. Hanifehpour,

M. Samiei, M. Kouhi, K. Nejati-Koshki, Nanoscale Res. Lett. 8 (2013) 102-110.

[3] R. R. Sawant, V. P. Torchilin, AAPS J. 14 (2012) 303-315.

[4] K. Jain, P. Kesharwani, U. Gupta, N. K. Jain, Biomaterials 33 (2012) 4166-4186.

[5] R. D. Cummings, Mol. Biosyst. 5 (2009) 1087-1104.

[6] A. Stimac, S. Segota, M. Dutour Sikiri¢, R. Ribi¢, L. Frkanec, V. Svetli¢i¢, S. Tomié, B. Vranesi¢,
R. Frkanec, Biochim. Biophys. Acta 1818 (2012) 2252-2259.

[7] M. Sekutor, A. Stimac, K. Mlinari¢ Majerski, R. Frkanec, Org. Biomol. Chem. 31 (2014) 6005-6013.
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FITOKEMIJSKA RAZNOLIKOST I SPECIFICNA OBILJEZJA
RAZLICITIH VRSTA MEDA

PHYTOCHEMICAL DIVERSITY AND SPECIFIC FEATURES
OF VARIETAL HONEYS

Marek Piotr Kug?, lgor Jerkovié?

'Department of Pharmacognosy, Wroctaw Medical University, ul. Borowska 211a,
50-556, Wroctaw, Poland
2 Faculty of Chemistry and Technology, University of Split, R. Boskovica 35,
21 000 Split, Croatia

Recent research has been focused on the phytochemical and functional diversity of different honey types
for new applications in pharmacy and food technology. Research on selected varieties of Polish honeys
demonstrated great differences (e.g. phytochemical profiles, color, antioxidant or antimicrobial activities).
Several varieties that exert particularly high activity were found, e.g. buckwheat honey with high
antioxidant activity and phenolic content (ca. 1113 mg GAE/Kg) [1] or fir honeydew (up to 680 mg
GAE/kg). Buckwheat honey as well as cornflower honey exert very high antibacterial potential (MIC =
3.12 for S. aureus and MIC = 6.25 for P. aeruginosa). The antibacterial activity of numerous honey
varieties was connected mainly to the presence of H,O, but it was also correlated with phenolic content [2].
The characteristic honey properties are mainly connected to minor compounds which vary depending on
the botanical origin such as phenolics (including flavonoids, phenolic acids) and terpenes, enzymes,
vitamins and H,O,. The antioxidant activity was correlated with phenolic content as was reported by
several authors. Usually, a group of biosynthetically related compounds can be identified. However some
of those compounds are present in the honey at higher levels and can be major biologically active
components, e.g. abscisic acids isomers found in willow honey (up to 36 mg/kg) [3]. Typical
phytochemical profiles can be also useful for classification of particular honey types. For example
lumichrome, phenyllactic acid as well as 3,4-dihydro-3-oxoedulan together with (E) and (Z)-3-oxo-retro-a-
ionol were characteristic for cornflower honey and abscisic acid and bicyclic monoterpenes for Polish
willow honey [3], [4]. Fir honeydew was characterized by the presence of phenol derivatives such as
protocatechuic acid and some lignin metabolites.

[1] P. M. Kus et al., LWT - Food Sci. Technol. 55 (2014) 124-130.
[2] P. M. Kus, et al., Lett. Appl. Microbiol. 62 (2015) 269-276.
[3] I Jerkovi¢ et al. Food Chem. 145 (2014) 8-14.

[4] P. M. Kus et al., Food Chem. 142 (2014) 12-18.

We kindly acknowledge funding of the research by Polish National Science Centre
(DEC-2014/15/N/NZ9/04058) and Croatian Science Foundation (HRZZ-1P-11-2013-8547).
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PREDIKCIJA SVOJSTAVA IONSKIH KAPLJEVINA PRIMJENOM
MOLEKULSKIH GRAFOVA

PREDICTION OF IONIC LIQUID PROPERTIES BASED ON
MOLECULAR SIGNATURES

Zelimir Kurtanjek”

Faculty of Food Technology and Biotechnology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia

* retired professor of chemical engineering

Molecular signatures (graphs) are applied based on Faulon' extended atom and molecule valences of the
first, second and third order for QSAR modelling of ionic liquid properties. The models are derived for
combinations of the following cations: imidazole, pyridinium, quinolinium, ammonium, phosphonium; and
anions: BF4, Cl, PF6, Br, CFNOS, NCN2, C6F18PBF4, Cl, PF6, Br, CFNOS, C6F18P. Predicted are the
following properties: toxicity, viscosity and melting temperatures. Two modelling methods are applied and
compared the Vector Support Machines (VSM) and the gradient boosted decision tree forests. The two
models are compared for their accuracy, model sensitivities of individual atomic signatures, and the
corresponding atomic signature variable importance. The comparative analysis proved the favourable
predictions by the boosted decision trees with average range of out of bag (OOB) errors in the range 1-5 %
compared to 1-10 % for the VSM models. Model regularization providing distinct extraction of variable
importance of the boosted trees is emphasized. As the most important of advantage of the tree boosted
possible design of ionic liquids for enzymatic process of levulinic acid production from lignocellulosic
biomass is noted. Based on literature data on synergistic effects of ionic liquids with enzyme activity, the
class of imidazolium-based ionic liquids is subjected to tentative mathematical modelling analysis.

[1] J. L. Faulon, D.P. Visco, R.S. Pophale, J. Inf. Comput. Sci. 43 (2003) 707-720.

[2] The UFT/ Merck lonic Liquids Biological Effects Database.

[3] T. Hastie, R. Tibshirani, J. Friedman, The Elements of Statistical Learning, Data Mining, Inference and
Prediction, Springer Verlag, Second Edition, New York, 20009.

[4] R Development Core Team: A language and environment for statistical computing. R, Vienna, Austria,
www.R-project.org 2016.
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NOVI SENZOR ZA ODREDIVANJE ANIONSKIH TENZIDA
U REALNIM UZORCIMA TEMELJEN NA POLIMERNOJ MEMBRANI
S UGLJIKOVIM CESTICAMA

NEW CARBON-BASED SURFACTANT SENSOR FOR THE DETERMINATION
OF ANIONIC SURFACTANTS IN REAL SAMPLES

Mateja Hajdukovi¢, Mirela Samardzi¢, Olivera Galovi¢, Milan Sak-Bosnar

Department of Chemistry, J. J. Strossmayer University of Osijek, Cara Hadrijana 8/A,
31 000 Osijek, Croatia

Surfactants are widely used in the detergent industry, household and personal care products, textile
industry, pharmaceutical industry, biotechnology etc. The estimation is that the surfactant market by the
year 2020 will be worth 42,120 million USD [1]. Usually, anionic surfactants (ASs) are determined by
MBAS method which has many disadvantages [2]. The effect of ASs on environment is ambiguous: they
have toxic effect on living organisms in water and they can improve the removal of pollutants (inorganic
and organic) from the environment [3], therefore, their determination in low concentrations is very
important.

A new carbon-based surfactant sensor with dimethyldioctadecylammonium-tetraphenylborate (DDA-TPB)
as ionophore exhibited low detection limit of 3,2:10” M for sodium dodecyl sulfate (NaDDS) and 2,5-10”
M for sodium dodecylbenzenesulfonate (NaDBS) with the Nernstian response for NaDDS (55.3
mV/decade) and NaDBS (58.5 mV/decade). Comparing to the other surfactant sensors, new carbon-based
surfactant sensor showed faster dynamic response, lower noise and smaller drift, longer life and higher
potential jump in equivalence point. The new carbon-based sensor exhibited excellent selectivity
performance for DS over all of the anions investigated except for DBS, that expectedly exhibited strong
interference. It was successfully used as an end-point detector by potentiometric titration of different
commercial products and effluents.

[1] http://www.marketsandmarkets.com/PressReleases/surfactant

[2] International Standardization Organization (1SO 7875-1), Geneva, Switzerland (1996).
[3] T. Cserhati, E. Forgacs, G. Oros, Environ. Int. 28 (2002) 337-348.
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ANTIOKSIDACIJSKI ODGOVOR GENOTIPOVA PSENICE U UVJETIMA
INFEKCIJE VRSTAMA RODA FUSARIUM

ANTIOXIDANT RESPONSE OF WHEAT GENOTYPES
UNDER FUSARIUM SPP. INFESTATION

Tihana Mar&ek', Marija Viljevac Vuletivc'z, Sara Alivojvodié',
Ivan Bakula®, Valentina Spani¢?®

Faculty of Food Technology, University of J. J. Strossmayer in Osijek, F. Kuhaca 20,
31 000 Osijek, Croatia
*Agricultural Institute Osijek, Juzno predgrade 17, 31 000 Osijek, Croatia

Fusarium head blight (FHB) caused by fungi Fusarium spp., is a serious wheat (Triticum aestivum L.)
disease which can reduce yield and quality of the grain. Fungi produces mycotoxins which can be harmful
to humans and animals. Plants exhibit a wide variety of defense strategies against pathogen attack such as
hypersensitive response (HR), also called plant cell death, which has the aim to localize pathogen
dissemination by overproduction of H,0,. In the initial stage of pathogen infection, plant produces
excessive concentration of reactive oxygen species (ROS), like H,0,, superoxide (O,7) and hydroxyl (OH)
radicals to protect themselves from attack. ROS accumulation can seriously endanger integrity of cell
membranes throught lipid peroxidation or inhibit protein synthesis. Plants provide a ROS-scavening
mechanisms which include both antioxidant enzymatic and nonenzymatic systems. Enhanced activities of
ROS antioxidant enzymes can be a great indicator of genotype susceptibility under pathogen infestation. In
wheat, Fusarium spp. induces activation of antioxidant enzymes like guaiacol peroxidase (POD), catalase
(CAT), ascorbate peroxidase (APX) and superoxide dismutase (SOD). In order to investigate the response
of wheat genotypes and to determine antioxidant properties of FHB resistant wheat cultivars compared to
susceptible one under Fusarium spp. infection, the inoculation of Fusarium macroconidia will be
performed under field conditions. In a few occasions after inoculation, in plant tissue we will determine the
activities of POD, CAT, APX and SOD. Furthermore, we will check the level of lipid peroxidation to
detect possible degradation of cell membranes.

*This work has been supported in part by Croatian Science Foundation.
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SIGURNO UVECANJE PROCESA PROIZVODNJE DJELATNIH
FARMACEUTSKIH TVARI

SAFE SCALE-UP OF ACTIVE PHARMACEUTICAL INGREDIENT
PRODUCTION PROCESSES

Franjo Jovi¢, Dario Klari¢, Vesna Miskovi¢ Klecar,
Eugen Marceli¢, Ernest Mestrovi¢

PLIVA Croatia d.o.o., TAPI R&D, API Pilot, Prilaz baruna Filipoviéa 25, 10 000 Zagreb, Croatia

Procese organske sinteze u kojima se primjenjuju organska otapala, posebice na poviSenim temperaturama,
potrebno je pozorno istraziti zbog potencijalnih sigurnosnih rizika. Kako su reakcije u smjesama koje
sadrze djelatne farmaceutske tvari uglavnom egzotermne, one mogu reagirati na povisenim temperaturama,
efekti, definiraju se sigurni rubni uvjeti procesa i odredi razred kriti¢nosti (eng. criticality class) [1,2].

U ovom radu prikazan je pristup pracenja kinetike Zeljenih reakcija reakcijskim kalorimetrom (RC1), dok
je adijabatski kalorimetar (ARSST) primijenjen za istrazivanje sekundarnih reakcija i reakcija
dekompozicije.

Analizirani su razli€iti identificirani rizici u procesu. Prikazan je slucaj raspada dimetil sulfoksida (DMSO)
u procesu koristenog kao otapalo [3], koji je generirao toplinu u adijabatskim uvjetima brzinom grijanja
ve¢om od >10 000 °C/min, i generacije plinova >350 bar/min. Sigurnosni aspekti su analizirani, a proces
pripada neprihvatljivom razredu kritinosti 5 (temperatura dekompozicije je niza od maksimalne
temperature reakcije sinteze i maksimalne tehnicke temperature). Otapalo je u jednom procesu zamijenjeno
sa sigurnijim dimetil acetamidom, a u drugom sa dimetil formamidom pri ¢emu je razred kriticnosti
smanjen na prihvatljive okvire.

[1] R. Gigax, Chem. Eng. Sci. 43 (1988) 1759-1771.

[2] Bretherick's Handbook of Reactive Chemical Hazards, 7th Edition, Butterworth-Heinemann,
Oxford, 2007.

[3] T. T. Lam, T. Vickery, L, Tuma, J. Therm. Anal. Cal. 85 ( 2006) 25-30.
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FOTOLITICKA RAZGRADNJA ANTIBIOTIKA NITROFURANTOINA
U OKOLISU

ENVIRONMENTAL PHOTOLYTIC DEGRADATION
OF ANTIBIOTIC NITROFURANTOIN

Martina Biosi¢, Dario Dabi¢, Martina Kocijan, Sandra Babi¢

Faculty of Chemical Engineering and Technology, Department of Analytical Chemistry,
University of Zagreb, Maruli¢ev trg 20, 10 000 Zagreb, Croatia

Over the past decade, pharmaceuticals have been considered as emerging pollutants due to their continuous
input and persistence in the aquatic ecosystems even at low concentrations. Since they could have a great
impact on the environment and on human health, public and scientific concern has progressively increased.
This area of research has progressively received more attention as many pharmaceuticals in the
environment becomes evident.

Once pharmaceuticals reach the environment many processes occur reducing their concentration.
Generally, both biotic and abiotic processes determined pharmaceuticals fate in the environment. In surface
water abiotic transformation occurs via hydrolysis and photodegradation. For pharmaceuticals resistant to
hydrolysis, photolysis is predominant pathway of abiotic degradation in surface water. In direct photolysis
pharmaceutical molecules absorb solar radiation which causes the break-up of molecules and formation of
different photodegradation products with different physicochemical properties which can be more stable
and even more toxic than the parent compounds.

Based on the facts that nitrofurantoin is a drug frequently used in human for the treatment of uncomplicated
urinary tract infection with relatively high excretion rate (approximately one third excreted unchanged in
urine) and the absence of data on its environmental fate, the main objective of the present study was to
investigate its photolytic degradation under environmentally relevant conditions. The photolytic
degradation was investigated under simulated solar radiation using a Suntest CPS+ simulator equipped
with a Xenon lamp and temperature sensor. The device emitted radiation in the wavelength range of 300—
800 nm to simulate natural sunlight. To determine photodegradation rate of nitrofurantoin, samples were
analyzed by high performance liquid chromatography coupled to diode array detector (HPLC-DAD). The
results showed that investigated pharmaceutical degrade quickly and photodegradation followed pseudo
first order kinetics with half-life less than 20 minutes.

Acknowledgement: This work has been fully supported by Croatian Science Foundation under the project

IP-2014-09-2353: Fate of pharmaceuticals in the environment and during advanced wastewater treatment
(PharmaFate).
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NUTRITIVNI SASTAV CESNJAKA 1Z EKOLOSKOG
| KONVENCIONALNOG UZGOJA

NUTRITIONAL COMPOSITION OF GARLIC FROM ORGANIC
AND CONVENTIONAL CULTIVATION

Jana Sic Zlabur, Sandra Voéa, Nadica Dobri¢evi¢, Sanja Fabek, Antonija Franji¢,
Ante Gali¢, Stjepan Pliesti¢

Agronomski fakultet Zagreb, Sveuciliste u Zagrebu, SvetoSimunska cesta 25, 10 000 Zagreb, Hrvatska

Cesnjak (Allium sativum L.) se isti¢e mnogobrojnim ljekovitim svojstvima te blagotvorno djeluje kod
brojnih oboljenja. Sadrzi brojne bioloski aktivne tvari, ukljuéuju¢i minerale, vitamine, aminokiseline i
polifenolne spojeve znacajne antioksidacijske aktivnosti. Na nutritivna svojstva i sadrzaj bioaktivnih
komponenata utjecu klimatski uvjeti, ekotip i na¢in uzgoja. S toga je glavni cilj ovog rada bio utvrditi
razlike u kemijskom i nutritivnom sastavu lukovica ¢eSnjaka porijeklom iz ekoloskog i konvencionalnog
uzgoja. Analizirani su sljedec¢i kemijski parametri: sadrzaj suhe tvari (%), sadrzaj topljive suhe tvari (%)
refraktometrom, sadrzaj ukupnih kiselina (%) potenciometrijskom titracijom, pH- vrijednost digitalnim pH
metrom, sadrzaj vitamina C (mg/100 g svjeze tvari) titracijom s 2,6-diklorindofenolom, sadrzaj ukupnih
fenola (flavonoida i neflavonoida) (mg GAE/100 g svjeze tvari) Folin-Ciocalteu metodom i
antioksidacijski kapacitet ABTS metodom. Sadrzaj ukupnih fenola determiniran je samo u uzorcima
CeSnjaka iz ekoloskog uzgoja dok u analiziranom ekotipu CeSnjaka iz konvencionalnog uzgoja sadrzaj
ukupnih fenola, flavonoida i neflavonoida nije determiniran U ekoloski uzgojenom ¢e$njaku utvrden je i
znacajno visi udio vitamina C. Temeljem svega navedenog moze se zakljuciti kako ¢esnjak iz ekoloskog
uzgoja pokazuje znacajno vecu nutirtivnu kvalitetu posebice u sadrzaju fenolnih spojeva i vitamina C.
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ELEKTROKEMIJSKA KARAKTERIZACIJA RUTINA
U RAZLICITIM ELEKTROLITIMA

ELECTROCHEMICAL CHARACTERIZATION OF RUTIN
IN DIFFERENT ELECTROLYTES

Marina PiSoni¢, Anamarija Ster, Martina Medvidovi¢-Kosanovié¢

Department of Chemistry, J. J. Strossmayer University of Osijek,
Cara Hadrijana 8A, 31 000 Osijek, Croatia

The aim of this study was to examine electrochemical properties of rutin (a flavonoid widely distributed in
fruits and vegetables, e.g. apples, buckwheat, green tea, aronia berries etc.) in three different electrolytes
(KCI, NaCl, LiCl) by cyclic and differential pulse voltammetry (I, = 0.34 mol dm™®). Measurements were
conducted in a three electrode voltammetric cell in an aqueous media. Glassy carbon was used as a
working electrode, platinum wire as counter electrode and Ag/AgCI electrode as a reference electrode.
Inert atmosphere was acomplished by system purging with high purity argon Ar 5 (o4 = 99.999 %), before
each measurement.

Cyclic voltammograms of rutin revealed two oxidation peaks in all three electrolytes, which were
associated with oxidation of four -OH groups of quercetin. The first oxidation peak was reversible and it
corresponds to the oxidation of the 37,4 - dihydroxy groups on the B-ring of rutin and the second oxidation
peak was irreversible and it corresponds to oxidation of 5,7-dihydroxy groups on the A-ring of rutin.
Differential pulse voltammograms also revealed two oxidation peaks [1,2]. Linear dependence of I, vs.
rutin concentration was found in all three electrolytes. The best calibration diagram was obtained in 0.34
mol dm™ KCI solution in rutin concentration range from 1.0-10® mol dm™ to 4.2:10”° mol dm™

[1] M.-E. Ghica, A. M. Oliveira Brett, Electroanalysis 17 (2005) 313-318.
[2] M. Medvidovi¢-Kosanovi¢, M. Seruga, L. Jakobek, I. Novak,
Collect. Czech. Chem. Commun. 75 (2010) 547-561.
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PRACENJE DEGRADACIJE PREMAZA ZA ODOBALNE KONSTRUKCIJE
ELEKTRONSKOM IMPEDANCIJSKOM SPEKTROSKOPIJOM

MONITORING THE DEGRADATION OF ORGANIC COATINGS
FOR OFFSHORE CONSTRUCTIONS
BY ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY

Marina Mrda Lali¢, Sanja Martinez

Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Maruliéev trg 19,
10 000 Zagreb, Hrvatska

U ovom radu metoda elektrokemijske impedancijske spektroskopije primijenjena je na premaze
namijenjene zaStiti konstrukcija u odobalnom podruéju. Praéena je degradacija dva sustava premaza
(epoksidnog i poliuretanskog) namijenjenih visoko korozivnoj sredini oznake C5-M (H) prema normi HRN
EN ISO 12944,

Ispitivani su sustavi razli¢itih debljina suhog filma premaza koji su podvrgnuti dugoro¢nom izlaganju u
3,5%-tnoj otopini NaCl i ubrzanom ispitivanju u neutralnoj slanoj magli 5%-tne otopine NaCl, kao
komparativnoj metodi analize. Na uzorcima se periodi¢no provodilo mjerenja metodom elektrokemijske
impedancijske spektroskopije, odnosno pracene su otporna i kapacitivna svojstva premaza. Za mjerenja
impedancije uzoraka izlozenih u slanoj komori koristen je inovativni elektri¢ni sklop i mjerni postupak,
koji omogucava mjerenje impedancije premaza bez izlaganja u celiji s elektrolitom. Na osnovu tako
provedenih komparativnih mjerenja, moguce je utvrditi korelaciju izmedu degradacije premaza u uvjetima
uronjenosti i u uvjetima izlozenosti atmosferi sa slanom maglom.

Takoder je izraCunati udio vode upijene u premaz, koji se mijenja uslijed izloZenosti korozivnim uvjetima i
postepene degradacije premaza. Na osnovu provedenih ispitivanja predlozen je postupak za procjenu
zivotnog vijeka premaza.

[1] T. Bos, Gildenprint drukkerijen B. V., Enschede, 2008, str. 37-62.

[2]J. T. Zhang, J. M. Hu, J. Q. Zhang, Prog. Org. Coat. 51 (2004) 145-151.

[3] I. C. P. Margarit-Mattos, F. A. R. Agura, C. G. Silva, W. A. Souza, J. P. Quintela, V. Solymossy,
Prog. Org. Coat. 77 (2014) 2012-2023.

[4] X. Dahai, S. Shizhe, W. Jihui, B. Huichao, H. Zhewen, Trans. Tianjin Univ. 18 (2012) 15-20.

[5] A. Miszczyk, K. Darowicki, Prog. Org. Coat. 77 (2014) 2000-2006.
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OPTIMIZACIJA HPLC METODE ODREPIVANJA SADRZAJA VITAMINA

OPTIMIZATION OF HPLC METHOD FOR DETERMINATION
OF VITAMIN CONTENT

Valerija Bukvic’l, Suncica Coklical, Darko Kantociz, Jasmina Ranilovié!,
Vesna Popijag’, Tanja Paveli

YPodravka d.d., A. Starcevica 32, 48 000 Koprivnica, Hrvatska
’ValDar International, 1731 SE 15th Street, Suite 408, Fort Lauderdale, FL 33316, USA

Vitamini su bioloski aktivne komponente koje pomazu u odrzavanju zdravlja i1 regulaciji rasta i razvoja
organizma. Buduéi da se hrana obogacuje vitaminima od izuzetne vaznosti za laboratorije subjekata u
poslovanju s hranom je njihova detekcija i kvantifikacija.

Cilj istrazivanja je optimizacija metode odredivanja sadrzaja dodanih vitamina B skupine na referentnom
materijalu zitarica za dorucak.

Princip metode je ekstrakcija vitamina kiselinskom hidrolizom, a sadrzaj je odreden primjenom tekuéinske
kromatografije visoke djelotvornosti (HPLC) uz reverzno faznu kolonu i fluorescentni detektor. Za vitamin
B, je dodatno provedena oksidacija alikvotnog dijela u tiokrom uz ekstrakciju izobutanolom, a za niacin
post-kolonska derivatizacija UV zraCenjem u prisustvu bakrenog(Il)iona i vodikovog peroksida.
Optimizacija je ukljucivala varijaciju vremena autoklaviranja (5, 10, 15, 30 minuta), smanjenje odvaga
uzorka i volumen otapala. Ovim radom razvijena je jednostavna i brza metoda za odredivanje dodanih
vitamina B skupine u uzorke zitarica za dorucak.

Optimizirana metoda je validirana s obzirom na linearnost, preciznost i to¢nost, a vanjska ocjena kvalitete
rezultata ispitivanja dokazana sudjelovanjem u testovima sposobnosti.

Provedena optimizacija metode odredivanja sadrzaja vitamina B skupine pozitivno je utjecala na efikasnost
rada laboratorija.
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SINTEZA NOVIH DIOKSIMA 1Z PIRIDOKSAL-OKSIMA | SUPSTITUIRANIH
2-BROMACETOFENON-OKSIMA

SYNTHESIS OF A NEW DIOXIMES FROM PYRIDOXALOXIME
AND SUBSTITUTED 2-BROMOACETOPHENONE OXIME

Dajana Gaéo-Sokaél, Matea Lovriéz, Dean Markoviéz, Valentina Bugi¢!

YPrehrambeno-tehnoloski fakultet, Sveuciliste J. J. Strossmayera u Osijeku,
Kuhaceva 20, 31 000 Osijek, Hrvatska
*Odjel za kemiju, Sveuciliste J. J. Strossmayera u Osijeku, Cara Hadrijana 8/A, 31 000 Osijek, Hrvatska

Tijekom proteklih pet desetlje¢a, za piridinijeve je oksime utvrdeno kako djeluju kao reaktivatori
inhibirane acetilkolinesteraze (AChE), a antidoti su kod trovanja Ziv€anim bojnim otrovima i pesticidima.
U odnosu na oksimske spojeve, dioksimi su posebno zanimljivi budué¢i da pokazuju bolji zastitni i
reaktivatorski potencijal u reaktivaciji inhibirane AChE. U ovom su radu prikazane sinteze novih dioksima
pripravljenih iz piridoksal-oksima i supstituiranih 2-bromacetofenon-oksima. Reakcije oksimiranja
supstituiranih fenacil-bromida izvedene su u metanolu kao otapalu uz dodatak hidroksilamin-hidroklorida
nakon Cega su dobiveni supstituirani 2-bromacetofenon-oksimi kvaternizirani piridoksal-oksimom u
acetonu do odgovarajuc¢ih dioksima. Strukture svih sintetiziranih spojeva potvrdene su uobicajenim
spektroskopskim metodama.

R
CH=NOH = 4 CH=NOH
HO A CHOH x HO - CH20H
+ 'N — | ®~ B
HyC” N7 HO™ H,C N =
CH,C
2“ \ /\/R
HO

R =-Cl, -Br, -CHj3, -NO,, -OCHj;, -Ph
Shema: Priprava dioksima iz piridoksal-oksima i supstituiranih 2-bromacetofenon-oksima
[1] D. Gaso-Soka¢, V. Busi¢, M. Cetina, M. Juki¢, Molecules. 19 (2014) 7610-7620.
[2] V. Busi¢, D. Gaso-Sokag, S. Kovag, Croat. Chem. Acta 86 (2013) 331-334.
(3]

D. GaSo-Sokac, M. Katalini¢, Z. Kovarik, V. Busi¢, S. Kovac,
Chem. Biol. Interact. 187 (2010) 234-237.
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PRIMJENA ANTIRETROVIRUSNE TERAPLJE U LIJECENJU INFEKCIJA
UZROKOVANIH VIRUSOM HIV-OM
APPLICATION OF ANTIRETROVIRAL THERAPY
IN HIV CAUSED INFECTIONS
Jelena Klenkar
Prehrambeno-tehnoloski fakultet, Sveuciliste J. J. Strossmayera u Osijeku,
Franje Kuhaca 20, 31 000 Osijek, Hrvatska

Primjena antiretrovirusne terapije zapocela je 1984. godine otkricem suraming, lijeka koji se Kkoristio u
terapiji tripanosomijaze i onkocerkoze. Suramin, iako se pokazao djelotvoran u inhibiciji reverzne
transkriptaze velikog broja retrovirusa, zbog svoje pretoksi¢nosti vise se ne koristi u antiretrovirusnoj
terapiji. Poznato je ve¢ nekoliko desetljeca da je uzroénik SIDE tj. sindroma ste¢ene imunonedostatnosti
(engl. AIDS-acquired immunodeficiency syndrom) virus humane imunonedostatnosti (engl.HIV-Human
immunodeficiency syndrom) [1]. Od tada pa do danas razvijeno je vise lijekova za HIV infekcije nego za
sve ostale virusne infekcije zajedno. Anti -HIV lijekovi ubrajaju se u razli¢ite kategorije ovisno o fazi
zivotnog ciklusa HIV-a koju inhibiraju; nukleozidni inhibitori reverzne transkriptaze (NRTI: zidovudin,
didanozin, zalcitabin, stavudin, lamivudin, abacavir i emtricitabin); nukleotidni inhibitori reverzne
transkriptaze (NtRTI: tenofovir), nenukleozidni inhibitori reverzne transkriptaze (NNRTI: nevirapin,
delavirdin, efavirenz i etravirin), inhibitori proteaze (Pl: sakvinavir, ritonavir, indinavir, nelfinavir,
amprenavir, lopinavir, atazanavir, fosamprenavir, tiprinavir i darunavir), inhibitori ulaska u stanicu
domacina (fuzijski inhibitori (FI: enfuvirtid) i koreceptorski inhibitori (CRI: maraviroc) i inhibitori
integraze (INI: raltegravir).

Kako bi se postigli §to bolji rezultati, poboljSala tolerantnost na lijek i smanjila pojava rezistentnosti na
lijek, danas se Kkoristi visokoucinkovita antiretrovirusna terapija tzv. HAART terapija, koja Koristi
kombinaciju 2, 3 ili vise lijekova koji inhibiraju razli¢ite faze u replikaciji virusa HIV-a [2].

[1] E. De Clercq, Expert Opin. Emerging Drugs 10 (2005) 241-274.
[2] E. De Clercq, Int. J. Antimicrob. Ag. 33 (2009) 307-320.
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ZUTA FORMA METIMAZOL DISULFIDA

THE YELLOW FORM OF METHIMAZOLE DISULFIDE
Leo Stefan’, Dubravka Matkovié-éalogoviéz, Miljenko Dumi¢®

LJADRAN-GALENSKI LABORATORIJ d. d., Svilno 20, 51 000 Rijeka, Hrvatska
*Prirodoslovno-matematicki fakultet, Kemijski odsjek, Sveuciliste u Zagrebu,
Horvatovac 102a, 10 000 Zagreb, Hrvatska
20djel za biotehnologiju Sveucilista u Rijeci, Radmile Matej¢i¢ 2, 51 000 Rijeka, Hrvatska

Metimazol disulfid [2,2'-disulfandiilbis(1-metil-1H-imidazol), 1] primarni metabolit [1] i oksidacijski
produkt [2], u ljekarnama dostupnog tireostatika metimazola (1-metil-2,3-dihidro-1H-imidazola, 2) [3]
opisan je u zutoj [4] i bezbojnoj formi [5]. Zuta forma 1, pripravljena oksidacijom 2 s jodom i kristalizirana
iz EtOAc, sada je karakterizirana spektroskopskim i termi¢kim metodama kao i rentgenskom difrakcijom
na jedini¢nom kristalu.
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Zuta forma 1 (CgH1oN4Sy; M, 226,32) kristalizira u prostornoj grupi C2/c monoklinskog kristalnog sustava
sa sljede¢im parametrima jedini¢ne celije i podacima o utoénjavanju strukture: a = 12.5904(6), b =
7.3959(3), ¢ = 11,2869(5) A, # = 97.886(4)°, V = 1041.07(8) A%, Z = 4, R = 0,0317, R, = 0,0882, S = 1.051,
1143 refleksa s 1>2c(l). Molekule su u strukturi povezane slabim vodikovim vezama tipa C-H---N od
3.4227(18) A u dvostruke beskonaéne lance. Medu lancima su samo slabe van der Waalsove sile. Duljina
disulfidne veze iznosi 2.0927(5) A.
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[1] A. Taurog, M. L. Dorris, F. S. Guziec, Endocrinology 124 (1989) 30-39, and references therein.

[2] M. Nakamura, N. Shishido, H. Akutsu, Jpn. J. Infect. Dis. 57 (2004) 34-35.

[3] A. B. Emiliano, L. Governale, M. Parks, D. S. Cooper, Clin. Endocrinol. Metab. 95 (2010) 2227-2233.
[4] H. Arnold, D. Vogelsang, DE 960279. (Mar. 21, 1957).

[5] H. Eshghi, S. F. Tayyari, Z. Rezvani-Amin, H. Roohi, Bull. Korean Chem. Soc. 29 (2008) 51-56.
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KOMPLEKSIRANJE ZELJEZA(IIT) AROMATSKIM HIDRAZONIMA
IZVEDENIM IZ NIKOTINOHIDRAZIDA

COMPLEXATION OF IRON(III) BY AROMATIC HYDRAZONES
DERIVED FROM NICOTINIC ACID HYDRAZIDE

Astrid Gojmerac Iv§i¢*, Tomislav Benkovi¢!, Darko Kontrec?, Nives Gali¢*

'Kemijski odsjek, Prirodoslovno-matematicki fakultet, Sveuciliste u Zagrebu,
Horvatovac 102a, 10 000 Zagreb, Hrvatska
2Institut Ruder Boskovié, Bijenicka cesta 54, 10 000 Zagreb, Hrvatska

Aromatski hidrazoni izvedeni iz izonikotinohidrazida dobro vezu zeljezo(lll), pa su zanimljivi kao
potencijalni biokompatibilni kelatori Zeljeza [1]. U ovom radu pripravljeni su strukturno sli¢ni aromatski
hidrazoni [2] i ispitana njihova vezna svojstva prema zeljezovom(III) ionu.

R = 3-OH (1); 4-OH (2); 3-OCH; (3); 4-OCHs (4); 3-Cl, 5-CI (5)

Kompleksiranje je praceno u sustavu metanol/voda 1/1 pri pH = 2. Zbog hidrolize hidrazona u kiselom
mediju, provedena je spektrofotometrijska ,,batch titracija. Dodatak otopine Fe(IIl) uvjetovao je nastajanje
nove vrpce pripisane kompleksnom spoju. Zbog dobre topljivosti spoja 4 u kloroformu, ispitani su i
odredeni optimalni uvjeti ekstrakcije zeljeza(Ill) navedenim hidrazonom. Takoder je odreden sastav
kompleksa te utjecaj povrsinski aktivnih tvari i interferirajuéih vrsta na opisani ekstrakcijski sustav [3,4].

[1] P. Kovatikova, Z. Mrkvickova, J. Klimes, J. Pharm. Biomed. Anal. 47 (2008) 360-370.

[2] N. Gali¢, 1. Brodanac, D. Kontrec, S. Miljani¢, Spectrochim. Acta A 107 (2013) 263-270.

[3] A. Gojmerac Iv§i¢, B. Tamhina, Croat. Chim. Acta 76 (2003) 323-328.

[4] A. Gojmerac Iv§i¢, V. Tomisié, Z. Car, B. Prugovecki, S. Tomié, J. Mol. Struc. 990 (2011) 237-243.
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SINTEZA, KARAKTERIZACIJA | ANTIOKSIDACIJSKA AKTIVNOST
DERIVATA RODANINA NA BAZI AMINOKISELINA

SYNTHESIS, CHARACTERISATION AND ANTIOXIDANT SCREENING
OF AMINO ACID BASED RHODANINE DERIVATIVES

Harshad Brahmbhatt, Maja Molnar
Faculty of Food Technology, J. J. Strossmayer University of Osijek, F. Kuhaca 20, 31 000 Osijek, Croatia

In recent era, rhodanine derivatives have attracted researchers attention for its broad spectrum of biological
potency such as antimicrobial, anti-tuberculosis, anti-diabetics, anticancer, antiviral, aldose reductase
inhibitor, PPAR agonists. Keeping this in our view, here we have synthesized various N-substituted
rhodanine derivatives from aspartic acid, glycine, alanine, L-cystein and glutamic acid. Further they were
reacted with substituted 1H-pyrazole-1-carbaldehyde to obtain substituted 4,5-dihydro-1H-pyrazolo-1-
yllmethylidene}-N-substituted-5-thioxopyrrolidin-2-ones. All compounds were screened for their
antioxidant activity using DPPH method. Most of the compounds found to be active as antioxidants with

moderate to excellent activity.
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Reagents:
(a) CS,, NH,OH, 0 °C, 2.5 hrs (b) CICH,COONa, 0-5 °C, 1 hr (¢) 6N HCl, 90 — 95 °C
(d) 50% NaOH, 6 hrs () NH,NH; H,0, HCOOH, reflux for 10 hrs
(f) fused sodium acetate, EtOH, reflux for 8 hrs
(Ry = -H; -CHg3; -CH,-COOH; -CH,-CH,-COOH; -CH,-SH; R, = different aldehydes).
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PRIPREMA MEMBRANE ZA IONSKO-SELEKTIVNE ELEKTRODE
NA BAZI Ag,S/Agl S NANOCESTICAMA ZnO I NJENA UPOTREBA
ZA ODREDIVANJE TIOLA

PREPARATION OF MEMBRANES FOR ION-SELECTIVE ELECTRODES
BASED ON Ag,S/Agl ENRICHED WITH ZnO NANOPARTICLES
AND ITS APPLICATION IN THIOLS DETERMINATION

Ante Prki¢*, Tina Vukusi¢h, Josipa Giljanoviél, Vesna Sokol?, Perica Bogkovi¢?

'Kemijsko-tehnoloski fakultet, Zavod za analiticku kemiju, Rudera Boskovié¢a 35, 21 000 Split, Hrvatska
2Kemijsko-tehnoloski fakultet, Zavod za fizikalnu kemiju, Rudera Boskovi¢a 35, 21 000 Split, Hrvatska

Ovaj rad predstavlja nastavak naih ranijih istrazivanja u cilju izrade novih membrana i njihovih primjena
za odredivanje tiola [1,2]. Ovdje je opisana priprema membrana za ionsko-selektivnu elektrodu na bazi
AQ,S/Agl uz dodatak nanocestica ZnO. U literaturi [3] je navedeno da dodatak nanocestica poboljSava
pozitivne osobine membrane ionsko-selektivnih elektroda.

U ovom radu ispitani su maseni udjeli nanocestica od 0,1 do 0,5 %. Ispitivanja su se provela u acetatnom
puferu pri pH = 4 i 4,75. Radna elektroda ispitana je na odziv osnovnih iona, srebrove i jodidne ione te na
penicilamin. Reakcija koja se odvija jest reakcija atoma sumpora iz tiolne skupine penicilamina sa
srebrovim kationima na povr§ini membrane. Jednadzbe krivulja umjeravanja za membrane 2 koje su
pokazale najbolji odziv glase E = (29,80+1,51)p{pen} — (110,31+4,97), R? = 0,9824 za pH = 4, odnosno E
= (38,98+2,17)p{pen} — (117,33£7,15) i R* = 0,9788 za pH = 4,75. Za opisanu metodu utvrdeno je
linearno-dinami¢ko podru&je odredivanja penicilamina od 1,45x107> do 1,00x107> mol L™ s granicom
dokazivanja od 2,69x10® mol L. Opisana metoda ima niZu granicu dokazivanja i granicu odredivanja od
slicnih dostupnih u litertauri [4].

[1]Nj. Radi¢, J. Komljenovi¢, D. Dobénik, Croat. Chem. Acta 73 (2000) 263-277.

[2] A. Prkié, J. Giljanovié, M. Brali¢, Int. J. Electrochem. Sci. 6 (2011) 5388-5395.

[3] R. M. Kakhki, Russ. J. Electrochem. 49 (2013) 458-465.

[4] T. Vukusi¢, A. Prki¢, J. Giljanovi¢, V. Sokol, P. Boskovi¢, Croat. Chem. Acta 88 (2015) 255-258.
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ODNOS STRUKTURE I MIRISA NEKIH MIRISNIH TVARI

A STRUCTURE-ODOUR RELATIONSHIP
OF SOME FRAGRANCE CHEMICALS

Marina Poljak
Saponia d. d., Matije Gupca 2, 31 000 Osijek, Hrvatska

Miris (mirisna kompozicija) je “uravnotezena mje$avina mirisnih tvari (komponenata) od kojih svaka ima
vlastiti miris, ali koje u kombinaciji daju jedinstven karakteristiCan miris”. Mirisne se tvari obi¢no
proizvode kemijskom sintezom i ekstrakcijom biljnih i Zivotinjskih materijala. U svojoj strukturi mirisne
tvari posjeduju razli¢ite funkcionalne skupine te mogu biti alkoholi, aldehidi, ketoni, eteri, esteri i drugo.
Posljedica kemijske strukture su odredene specificne mirisne note pa se mirisne tvari prema tipu mirisa
dijele na cvjetne, voéne, zelene, zaCinske, drvenaste, prehrambene i sli¢no §to parfimerima pruza gotovo
neograni¢ene moguénosti pri kreiranje mirisnih kompozicija. Danas postoji oko 3000 komercijalno
dostupnih mirisnih molekula [1]. Analizom odnosa kemijske strukture i mirisa razli¢itih mirisnih molekula
(SOR - Structure Odor Relationship) znanstvenici poku$avaju objasniti proces prepoznavanja i pamcenja
razli¢itih mirisa, a dobiveni rezultati tada se mogu koristiti prilikom sinteze novih mirisnih tvari [2-6].

[1] IFRA - International Fragrance Association, http://www.ifraorg.org/en-us/ingredients,10.06.2016.
[2] D. H. Pybus, S. S. Charles, The Chemistry Of Fragrances, Quest International, Royal Society of
Chemistry, UK, 1999, str. 145-152, 216-226, 224-253.

[3] L. Turin, F. Yoshii, Structure-odor relations: a modern perspective,
http:/iwww.kiezenoftrekken.nl/downloads/lucatorin.pdf, 20.05.2016.

[4] M. Chastrette, SAR QSAR Environ. Res. 6 (1997) 215-254.

[5] K. J. Rossiter, Chem. Rev. 96 (1996) 3201-3240.

[6] G. Sanz, T. Thomas-Danguin, E. H. Hamdani, C. Le Poupon, L. Briand, J.-C. Pernollet, E. Guichard,
A. Tromelin, Chem. Senses 33 (2008) 639-653.
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RAZVOJ METODE ZA ODREDPIVANJE ONECISCENJA
U NEPAFENAK DJELATNOJ FARMACEUTSKOJ TVARI
KROMATOGRAFIJOM SUPERKRITICNIH FLUIDA

DEVELOPMENT OF METHOD FOR DETERMINATION OF IMPURITIES
IN NEPAFENAC BY SUPERCRITICAL FLUID CHROMATOGRAPHY

Mislav Runje?, Olga Malev', Irena Raic’, Igor Avdejev’, Sandra Babi¢?

'Pliva Croatia d.o.o., TAPI R&D, Prilaz baruna Filipoviéa 25, 10 000 Zagreb, Croatia
?Faculty of Chemical Engineering and Technology, University of Zagreb,
Maruliéev trg 19, 10 000 Zagreb, Croatia

Nepafenac is chemically described as 2-amino-3-benzoylbenzeneacetamide manufactured as a 0.1%
suspension for topical ophthalmic use [1] and it belongs to a group of nonsteroidal anti-inflammatory drugs
(NSAID).

A novel simple, fast and efficient supercritical fluid chromatography (SFC) method was developed and
compared with reversed-phase liquid chromatography (RPLC) method for the separation and determination
of impurities in Nepafenac [2-3].

Overall satisfactory resolutions and peak shapes for Nepafenac, 2-aminobenzophenone, Cl-thionepafenac,
Thionepafenac, Cl-Nepafenac, Hydroxy Nepafenac and Cyclic Nepafenac were obtained by optimization
of the chromatography system. With the gradient elution of mobile phase, all of the impurities and the
active ingredient were separated within 6 min. Taking full advantage of features of SFC (such as particular
selectivity, non-sloping baseline in gradient elution, and without solvent injection effects), the method was
successfully used for determination of impurities in Nepafenac. More impurity peaks were detected, better
resolution was achieved and much less analysis time was needed in comparison with conventional RPLC
methods. The developed SFC method is validated with respect to specificity, LOD, LOQ, linearity,
precision, accuracy and robustness.

[1] D. A. Gamache, G. Graff, M. T. Brady, J. M. Spellman, J. M. Yanni, Inflammation. 24 (2000) 357-370.
[2] E. Lipiec-Abramska, L. Jedynak, A. Formela, J. Roszczyniski, M. Cybulski, M. Puchalska, J.
Zagrodzka, J. Pharm. Biomed. Anal. 91 (2014) 1-6.

[3] M. Runje, S. Babi¢, E. Mestrovié, |. Nekola, Z. Dujmié¢-Vucinié¢, N. Vojcic,

J. Pharm. Biomed. Anal. 123 (2016) 42-52.
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MWCNT TENZIDNI SENZOR: UTJECAJ GEOMETRIJE SENZORA
NA KARAKTERISTIKE ODGOVORA

MWCNT SURFACTANT SENSOR: INFLUENCE OF THE SENSOR
GEOMETRY ON THE RESPONSE CHARACTERISTICS

Nikola Sakac¢, Marija Jozanovi¢, Maja Karnas, Marija Krasevac,
Dora Harangozo, Milan Sak-Bosnar

Department of Chemistry, J. J. Strossmayer University of Osijek, Cara Hadrijana 8,
31 000 Osijek, Croatia

A potentiometric surfactant sensor cocktail based on multi-walled carbon nanotubes (MWCNTS) and the
1,3-didecyl-2-methylimidazolium-tetraphenylborate (DMI-TPB) ion pair as a sensing material has been
applied on two graphite based carriers. Sensor cocktails have been applied using two immobilisation
techniques: a) a dip coating technique has been applied to the graphite wire (0.9 mm diameter) carrier (a
coated wire type) and; b) a drop casting technique has been applied to the graphite based (2.0 mm
diameter) planar carrier (a disc type). The influence of the geometry of the sensor on the sensor
characteristics was investigated measuring the response of the fabricated sensors on anionic surfactant -
sodium dodecyl sulphate (DS). The coated wire graphite sensor showed sub-Nernstian response (about 29
mV/decade of activity) and the disc type graphite sensor showed Nernstian response (about 59 mV/decade
of activity). Both sensor types are low cost and simple to fabricate.

Acknowledgements:
This work has been supported by the Croatian Science Foundation under the project IP-11-2013.
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ISPITIVANJE FIZICKO-MEHANICKIH OSOBINA TERMOIZOLACIONIH
MATERIJALA NA BAZI POLISTIRENA

INVESTIGATION OF PHYSICAL AND MECHANICAL PROPERTIES
OF THERMAL INSULATION MATERIALS BASED ON POLYSTYRENE

Jasmin Suljagi¢, Zahida Ademovi¢, Jasmin Zuli¢
Faculty of Technology, University of Tuzla, Univerzitetska 8, 75 000 Tuzla, Bosnia and Herzegovina

Due to the diversity in application, easy processability and a relatively low price, polymers of styrene take
a high place in the overall global consumption of thermoplastics. Styrene polymers enable the production
of compact and foamed products, which account for about 45% of the use of produced polystyrene. Foam
polystyrene (cellular) is produced as expanded polystyrene (EPS) and extruded polystyrene (XPS). A
special emphasis is given to the investigation of physical and chemical properties of expanded and
extruded polystyrene, their application as well as meeting the requirements of standards for conformity
assessment of polystyrene, which is used in construction as insulation material. In this work four types of
expanded polystyrene were tested. Measured values of coefficient of thermal conductivity varied between
0.03232 to 0.03866 W/m?’K and the resistance of heat transfer 1.44 to 3.06 m°K/W. Taking into account all
physical and mecahnical properties of the materials, it was confirmed that the coefficient of thermal
conductivity and thus the resistance of heat transfer depend on the density and thickness of the produced
expanded polystyrene.
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TALOZENJE KALCIJEVA OKSALATA DIHIDRATA
PRECIPITATION OF CALCIUM OXALATE DIHYDRATE

Silvija gafrankol, Katarina Bilic’l, Anamarija §ter1, Berislav Markovi¢!, Damir Kralj2

!Department of Chemistry, University of Osijek, Cara Hadrijana 8/A, 31 000 Osijek, Croatia
2Ruder Boskovié Institute, Bijenicka cesta 54, 10 000 Zagreb, Croatia

Pathological biomineralization is a process of unwanted formation of slightly soluble inorganic salts, in the
soft tissues. The specific form of pathological biomineralization is urolithiasis. It is a chronic disease that
leads to the formation of urinary stones in different parts of the urinary tract [1]. Urinary stones are mostly
composed of calcium oxalate, and recently, the increased occurrence has been reported in industrialized
countries. Calcium oxalate crystallizes in the form of hydrated salts: thermodynamically stable calcium
oxalate monohydrate (COM, CaC,04-H,0, whevellite) [1,2], metastable calcium oxalate dihydrate (COD,
CaC,0,4-2H,0, weddellite) [3,4] and metastable calcium oxalate trihydrate (COT, CaC,0,4-3H,0, caoxite)
[5,6]. Although the COD is a common constituent of the kidney stones, the mechanism and the conditions
of its formation are still not fully understood. Therefore, there is a pronounced research interest in the
process of its precipitation, as well as the scientific efforts to clarify its role in the pathophysiology of a
stone creation [7].

The aim of this study was to define the factors that favor the formation of COD in a number of model
systems. For this purpose the hydrodynamic parameters (a mode of mixing of the reaction components),
the concentration ratio of the calcium and citrate ions and the effect of temperature were extensively
studied. The results indicate that the COD is preferably precipitated when the mechanical stirring was
applied and with the addition of citrate ions, regardless of the temperature changes. Precipitation of the
COD is also observed in the systems in which the magnetic stirring was applied, at higher concentrations
of citrate and elevated temperatures.

[1] B. Hess, L.R. Ryall, J. Kavanagh, S. R. Khan, D. J. Kok, A. L. Rodgers, H. G Tiselius,

Eur. Urol. 40 (2001) 220-230.

[2] A. S. Bramley, M. J. Hounslow, R. L. Ryall, Chem. Engng. Sci. 52 (1997) 747-757.

[3] K. Pitt, G. P. Mitchell, A. Ray, B. R. Heywood, M. J. Hounslow, J. Cryst. Growth 361 (2012) 176-188.
[4] C. Conti, M. Casati, C. Colombo, M. Realini, L. Brambilla, G. Zerbi,

Spectrochim. Acta A: Mol. Biomol. Spectrosc. 128 (2014) 413-419.

[5] P. Brown, D. Ackermann, B. Finlayson, J. Cryst. Growth 98 (1989) 285-292.

[6] D. Skrti¢, M. Markovi¢, Lj. Komunjer, H. Fiiredi-Milhofer, J. Cryst. Growth 66 (1984) 431-440.

[7] D. Skrti¢, H. Fiiredi-Milhofer, M. Markovi¢, J. Cryst. Growth 80 (1987) 113-120.
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KARAKTERIZACILJA ISPARLJIVIH SPOJEVA VRSNIH PARA
Camembert SIRA

CHARACTERIZATION OF THE HEADSPACE VOLATILE COMPOUNDS
FROM GOAT Camembert CHEESE

Zvonimir Marij anovic', Marijana Blazi¢?, Mario Gubeljiél, Mladenka Saroli¢?,
Igor Jerkovi¢®, Marko Suste

YWeleuciliste “Marko Maruli¢” u Kninu, Petra Kresimira IV 30, 22 300 Knin, Hrvatska
2Veleuciliste u Karloveu, Trg J. J. Strossmayera 9, 47 000 Karlovac, Hrvatska
Kemijsko-tehnoloski fakultet u Splitu, Sveuciliste u Splitu, Rudera Boskovica 35, 21 000 Split, Hrvatska

Camembert je sir koji se dobiva iz kravljeg, ovéjeg i kozjeg mlijeka koriste¢i povrSinsku plijesan
Pencillium camemberti. U ovom radu analiziran je kemijski profil isparljivih spojeva ovéjeg i kozjeg
Camembert sira mikroekstrakcijom vrsnih para na krutoj fazi (HS-SPME) koriste¢i vlakno s PDMS/DVB
prevlakom. Uzorci su sakupljeni iz pokrajine Tirola, Republika Austrija. Analiza izoliranih isparljivih
spojeva vrsnih para provedena je vezanim sustavom plinska kromatografija-spektrometrija masa (GC-MS)
koriste¢i kolonu HP-5MS. U ov¢jem siru je identificirano sedam spojeva, dok je u kozjem siru
identificirano osam spojeva. Najzastupljeniji spoj i u jednom i u drugom uzorku je limonen (53,9 % u
ov¢jem siru, a 47,0 % u kozjem siru). Drugi najznacajniji monoterpen je S-mircen koji je naden u obje
vrste Camembert sira: 5,4 % u ov¢jem, a 5,6 % u kozjem. Veliki postotak terpena limonena i f-mircena
moze se prepisati ishrani ovaca i koza u planinskim predjelima. Drugi najznacajniji spojevi su metil-ketoni
koji su nastali iz masnih kiselina, od kojih je u najve¢em postotku identificiran nonan-2-on (21,9 % u
ovéjem siru, a 34,2 % u kozjem siru). U ov&jem siru nisu identificirani heptan-2-on i dekan-2-on, dok kod
kozjeg nije pronaden pentan-2-on. Isparljivi spojevi prisutni u uzorcima sireva uglavnom potjecu iz
procesa lipolize i katabolizma aminokiselina [1], a njihov nastanak takoder ovisi i o drugim utjecajima kao
Sto su geo-klimatski uvjeti, nacin proizvodnje sira, ishrana Zivotinja i dr.

[1] J. Hardi, Mljekarstvo, 37 (1987) 233-241.
Zahvala:

Ovaj rad je financirala Hrvatska zaklada za znanost, projekt HRZZ-1P-11-2013-8547 “Research of Natural
Products and Flavours: Chemical Fingerprinting and Unlocking the Potential”.
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GUSTOCE I PARCIJALNI MOLARNI VOLUMENI IONSKIH TEKUCINA
[1-MIm][CI] I [1,2-dMIm][CI] U VODI | METANOLU
PRI RAZLICITIM TEMPERATURAMA

DENSITIES AND PARTIAL MOLAR VOLUMES FOR IMIDAZOLIUM

CHLORIDE IONIC LIQUIDS [1-MIm][CI] AND [1,2-dMIm][CI]
IN WATER AND METHANOL AT DIFFERENT TEMPERATURES

Renato Tomas

Faculty of Chemistry and Technology, Department of physical chemistry, University of Split,
Rudera Boskoviéa 35, 21 000 Split, Croatia

An Anton-Paar 4500M densimeter was used to measure the density for aqueous and methanol solutions of
1-methylimidazolium chloride [1-MIm][CI] and 1,2-dimethyl-imidazolium chloride [1,2-dMIm][CI] in the
temperature range (5 — 30°C) in steps of 5°C covering the concentration range of investigated ionic liquids
(~0.005 — ~0.1 mol dm™). The experimental data were used to calculate the apparent molar volumes, the
partial molar volumes, the cubic expansion coefficients, and the changes of isobaric heat capacities with
respect to pressure. Finally, these data are qualitatively correlated with changes in the structure of
investigated solvents when [1-MIm][CI] or [1,2-dMIm][CI] ionic liquids are present.
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VOLTAMETRIJSKO I SPEKTROFOTOMETRIJSKO ODREDIVANJE
FOLNE KISELINE U REALNIM UZORCIMA

THE VOLTAMMETRIC AND SPECTROPHOTOMETRIC DETERMINATION
OF FOLIC ACID IN REAL SAMPLES

Nives Vladislavi¢!, Masa Buljacl, Marijo Buzuk?, Stjepan Kozuh?, Paula Pavi¢?,
Slobodan Brini¢!, Marija Brali¢*

Faculty of Chemistry and Technology University of Split, Rudera Boskovic¢a 35, 21 000, Split, Croatia
“Faculty of Metallurgy, University of Zagreb, Aleja narodnih heroja 3, 44 103 Sisak, Croatia

The study of preparation of ex situ formed bismuth film at glassy carbon electrode (BiF-GCE), with arranged
homogenous structure (confirmed by scanning electron microscopy), is presented. Prepared BiF was used for
the determination of folic acid (FA) by square wave cathodic stripping voltammetry. Optimized procedure
and analytical performance of the prepared BiF are presented. A linear response between 0.1 pmol dm and
10 pmol dm™ together with detection limit of 0.05 nmol dm™ were obtained. This developed method has
been validated and confirmed by spectrophotometric method involves coupling reaction of folic acid and 3-
aminophenol to produce an orange yellow-colored product with absorbance at 355 nm (at pH 8). Both
methods were successfully applied for determination of FA in real samples (vegetables, tablets and juices)
with excellent recovery ranged from 98.8-101.4 % for voltammetric method and 99.7-104.1 % for
spectrophotometric method.
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HRVATSKO KEMIJSKO | LABORATORIJSKO NAZIVLJE (KELANA)

CROATIAN CHEMICAL AND LABORATORY TERMINOLOGY (KELANA)

Lidija Varga-Defterdarovi¢', Hrvoj Vanéik?, Tajana Preodanin?,
Zeljka Soldinz, Vesna Petrovié Perokovié¢?, Tomislav Portadal,
Senka Djakoviég, Jasmina Lapi¢®

Ynstitut Ruder Boskovi¢, Bijenicka cesta 54, 10 000 Zagreb
ZPrirOdOSIOvnO-matematic“kifakultet, Sveuciliste u Zagrebu,
Horvatovac 102a, 10 000 Zagreb
*Prehrambeno-biotehnoloski fakultet, Sveuciliste u Zagrebu, Pierottijeva 6, 10 000 Zagreb

lako je ulaskom Republike Hrvatske u Europsku uniju hrvatski jezik, temeljem europske politike
njegovanja viSejezicnosti, postao jedan od njezinih sluzbenih jezika i danas svjedoCimo nekritickom
prihvacanju novih rijeéi i naziva stranog podrijetla. Pojava nhije svojstvena samo standardnome hrvatskom
jeziku, ve¢ i jeziku pojedinih struka, a upravo je strukovno nazivlje osnova struénoga i znanstvenoga
sporazumijevanja. Stoga je rad na njegovu uobli¢avanju iznimno vazan i veoma zahtjevan posao koji je u
nas donedavno bio prilicno zanemaren. Promjena je pokrenuta osnivanjem STRUNE, terminolo$ke baze
hrvatskoga STRUkovnog NAzivlja (http://struna.ihjj.hr/) u kojoj se sustavno prikuplja, stvara, obraduje i
tumaci nazivlje razli¢itih struka, a s ciljem izgradivanja i uskladivanja nazivlja na hrvatskome jeziku.
Projekt je pokrenut 2007. godine, financijski ga je podupirala Hrvatska zaklada za znanost (HRZZ) od
2008. do 2013. godine te ponovno od polovice 2016. godine, a koordinaciju vodi Institut za hrvatski jezik i
jezikoslovlje (IHJJ). U sklopu STRUNE uspjesno je okon¢an i projekt Izgradnja Hrvatskoga kemijskog
nazivlja (KENA) (2009.-2010.), a u terminolo$ku bazu do danas je upisano gotovo 3000 hrvatskih
kemijskih naziva s oko 800 pripadajucih slika.

Kako bi se u §to ve¢oj mjeri pokrila razli¢ita podru¢ja kemije, ali i obradilo hrvatsko nazivlje laboratorijske

opreme pokrenut je novi projekt Hrvatsko kemijsko i laboratorijsko nazivlje (KELANA).
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USPOREDBA PRASKASTOG I MONOLITNOG Mn-Ni KATALIZATORA
U REAKCIJI KATALITICKOG SPALJIVANJA TOLUENA

COMPARISON OF THE Mn-Ni POWDER AND MONOLITHIC CATALYST
IN TOLUENE COMBUSTION

Kristina Babi¢, Marina Duplanci¢, Vesna Tomasi¢, Ana Persi¢, Nikola Milosavljevi¢

Faculty of Chemical Engineering and Technology, Department of Reaction Engineering and Catalysis,
University of Zagreb, Marulicev trg 19, 10 000 Zagreb, Croatia

One of the major air pollutants that give rise to harmful health and environmental effects are volatile
organic compounds (VOCs) emitted from many of anthropogenic sources. Among existing destructive
VOC removal methods, catalytic combustion is the most convenient one due to low reaction temperatures
that lead to lower NO, and CO emissions. Catalysts usually used in this process are supported or
unsupported noble metals and transition metal oxides. Recently, many efforts have been made on the
utilization of low-cost and environment-friendly raw materials, such as manganese oxide combined with
nickel, which have been investigated in this research. Toluene has been chosen as a representative volatile
organic compound since it contains aromatic ring which cannot be easily degrade.

Catalysts based on the mixed manganese oxides were synthesized by the co-precipitation method and
characterized by different instrumental techniques (DSC, FTIR, SEM, etc.) Monolith Mn-Ni catalyst was
prepared using the washcoating method. Catalytic combustion of toluene was carried out in the fixed bed
reactor and the metallic monolith reactor at different reaction temperatures and different flow rates of the
reaction mixture (23-100 ml/min). It was revealed that the manganese-nickel mixed oxide catalysts show
good catalytic activity, comparable to those obtained with binary mixtures of manganese and other
transition metals [1,2], achieving a complete oxidation of toluene in the temperature range of 230-350°C,
depending on the space time inside the reactor, toluene initial concentration and the type of catalyst used.

[1] S. M. Sager, D. I. Kondarides, X. E. Verykios, Appl. Catal. B: Environ. 103 (2011) 275-286.
[2] M. R. Morales, B. P. Barbero, L. E. Cadus, Catal. Lett. 141 (2011) 1598-1607.
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MATEMATICKO MODELIRANJE UZGOJA MORSKIH MIKROALGI

MATHEMATICAL MODELING OF MARINE MICRO-ALGAE CULTIVATION
Branka Gotovac®, Antonija Kaéuni¢®, Davor Rugi¢?

1Kemijsk0—tehn010§ki fakultet, Katedra za matematiku, Sveuciliste u Splitu,
R. Boskovi¢a 35, 21 000 Split, Hrvatska
2Kemijsko-tehnoloski fakultet, Zavod za kemijsko inZenjerstvo, Sveuciliste u Splitu,
R. Boskovica 35, 21 000 Split, Hrvatska

Ovaj rad prilog je sustavnom inZenjerskom istrazivanju u marikulturi s teorijskog motrista. Tematikom
pripada podru¢ju matematickog modeliranja bioloskog procesa uzgoja morskih mikroalgi. Za biolosko-
inZenjersku znanost od znadaja je poznavanje kinetickih modela. U radu je prezentiran njihov razvoj
utemeljena na podacima koji su rezultat simulacije.

Polaziste su bioloske faze: faza indukcije, eksponencijalna faza, faza usporenja rasta, stacionarna faza i
faza odumiranja stanica. Procijenjeni su prijelazi jedne faze u drugu (koncentracija i vrijeme) i
korelacijsko-regresijskom analizom definirane su analiticke funkcije za svaku od faza. Kineticki modeli
faza razvijeni su deriviranjem funkcija. Navedeni slijed je preduvjet iznalazenja integracijskih konstanti.
Naime, koncentracija i vrijeme prijelaza postaju pocetni uvjeti uz diferencijalne jednadzbe dobivene
deriviranjem analitickih funkcija. Njihova rjeSenja, utemeljena na pocetnim uvjetima, u potpunosti
matematicki definiraju kinetiku faza. S obzirom da je uzgoj algi vremenski kontinuirani bioloski proces i
da predstavlja “cjelinu”, primijenjena je matriCna algebra kojom su objedinjene sve matematicke
formulacije koje predstavljaju svojevrsni “matematicki preslik” fenomena bioloskog procesa.
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RAZDVAJANJE BIOPOLIMERA KAZEINA NA a, B i « FRAKCIJU:
KARAKTERIZACIJA STRUKTURE

SEPARATION OF CASEIN BIOPOLYMER ON a, B AND k FRACTIONS:
STRUCTURE CHARACTERIZATION

Ljerka Kratofil Krehula, Snijezana Suka, Vanja Gilja, Zvonimir Katan¢i¢, Zlata Hrnjak-Murgié

Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu,
Marulicev trg 19, 10 000 Zagreb, Hrvatska

Kazein je biopolimer, tj. protein koji se izdvaja iz mlijeka i predstavlja 93 % suhe tvari u mlijeku. Velika
prednost biopolimera njihova je biorazgradljivost i biokompatibilnost pa su od iznimne vaznosti za
specifi¢ne primjene: u prehrambenoj industriji, kozmetici, medicini te industriji ljepila, bojila i tekstila.
Osnovne komponente kazeina su aminokiseline, a prema kemijskom sastavu i strukturi molekula razlikuju
se tri osnovne frakcije kazeina: o, P i « frakcija. lzdvajanje kazeina iz mlijeka provedeno je
zakiseljavanjem pri ¢emu je doslo do koagulacije i taloZenja kazeina. Postupnim mijenjanjem pH
vrijednosti od 6,6 do 4,9 izdvojene su zasebne frakcije kazeina i provedena je njihova karakterizacija. Kako
bi se dobio uvid u sastav i strukturu istrazivanih uzoraka frakcija kazeina, karakterizacija je provedena
infracrvenom spektroskopijom s Fourierovom transformacijom (FTIR) i diferencijalnom pretraznom
kalorimetrijom (DSC). FTIR spektroskopija pokazala je znacajne razlike izmedu pojedinih frakcija.
Diferencijalnom pretraznom kalorimetrijom utvrdeno je da su svojstva polaznog kazeina gotovo u
potpunosti jednaka svojstvima a. frakcije iz Cega se moze zakljuciti da je ona dominantna frakcija kazeina.
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Slika 1. DSC termogram uzorka kazeina, kazein (kaz 1) i njegove frakcije: a-kaz, B-kaz, k-kaz
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TOPLINSKA SVOJSTVA BIONANOKOMPLEKSA KAZEINA
S METALNIM OKSIDIMA

THERMAL PROPERTIES OF CASEIN / METAL OXIDE
BIONANOCOMPLEXES

Vanja Gilja, Andrea Husak, Ljerka Kratofil Krehula, Zvonimir Katanci¢, Zlata Hrnjak-Murgié¢

Fakultet kemijskog inzenjerstva i tehnologije, Sveuciliste u Zagrebu,
Marulicev trg 19, 10 000 Zagreb, Hrvatska

U radu su istraZivani bionanokompleksi kazeina koji su pripremljeni iz biopolimera kazeina i nanocestica
metalnih oksida: magnetita, cinkova oksida i titanijeva dioksida. Biopolimer kazein komercijalni je uzorak
(oznaka kaz A). Priprava bionanokompleksa provedena je u 1 %-tnoj vodenoj suspenziji kazeina u koju su
dodani metalni oksidi (0,5 g); magnetit (Fes0,), cinkov oksid (ZnO) i titanijev dioksid (TiO,). U suspenziju
je dodano desetak kapi 10 %- tne octene kiseline te je suspenzija ostavljena stajati na sobnoj temperaturi 24
sata. Karakterizacija istrazivanih uzoraka provedena je infracrvenom spektroskopijom s Fourierovom
transformacijom (FTIR) i termogravimetrijskom analizom (TGA). FTIR spektroskopijom pracen je sastav
uzoraka, a TG analizom toplinska svojstva bionanokompleksa kazeina gdje je utvrdeno da se toplinska
svojstva znatno mijenjaju u prisustvu nanocestica metalnih oksida.
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Slika 1. DTG krivulja nanokompleksa kazeina s: Fe;Oy4, TiO, i ZnO.

45



International Conference 16th RuZicka days
“TODAY SCIENCE — TOMORROW INDUSTRY”
September 21-23, 2016 / Vukovar, Croatia

Kemijsko i biokemijsko inZenjerstvo / Chemical and Biochemical Engineering

UTJECAJ PCELINJEG VOSKA NA SVOJSTVA MJESAVINA
BIORAZGRADIVIH POLIMERA

INFLUENCE OF BEEWAX ON THE PROPERTIES
OF BIODEGRADABLE POLYMER BLENDS

Katarina Muzina, Mirna Vujnovi¢, Mirela Leskovac

Fakultet kemijskog inzenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19,
10 000 Zagreb,Hrvatska

Pcelinji vosak (eng. beeswax, BW) je organska tvorevina koja se uglavhom sastoji od estera masnih
kiselina i alkohola, parafinskih ugljikovodika (alkana) i slobodnih masnih kiselina, uz razne druge spojeve
i neCisto¢e u tragovima. PCL i PLA biorazgradivi su alifatski poliesteri, koji predstavljaju vazne sirovine
za proizvodnju biorazgradive plastike i biomedicinskih materijala. Promjenom udjela pojedinog polimera
znacajno se mijenjaju svojstva PCL/PLA mjesavina od fleksibilnih nalik PCL-u do krtih i ¢évrstih polimera
poput PLA, §to omogucava njihovu Siroku primjenu. MozZe se ocekivati da ¢e dodatak hidrofobnog BW u
PCL/PLA mjesavine i PCL polimer rezultirati novim svojstvima. U ovom radu istraZzen je utjecaj pcelinjeg
voska a) kao kompatibilizatora u PCL/PLA mjeSavinama te b) kao jedne od komponenata PCL/BW
mjesavine. ZamijeSavanjem u talini na Brabender gnjetilici priredene su mjeSavine PCL/PLA i PCL/BW.
Kako bi se utvrdio kompatibilizacijski u¢inak BW, pripremljene su i mjesavine PCL/PLA s dodatkom 5 %
BW tijekom zamjeSavanja. PovrSinske karakteristike pripremljenih mjeSavina odredene su primjenom
metode kontaktnog kuta, a interakcije na medupovrSini procijenjene su na osnovi proratuna parametara
adhezije. Porast vrijednosti kontaktnog kuta s vodom u PCL/PLA mjeSavinama s dodatkom 5 % BW
ukazuje na preferirano smjestanje BW faze na povrsini, dok parametri adhezije ukazuju na jace interakcije
BW s PCL u odnosu na PLA fazu. Strukturna analiza provedena je FTIR-ATR spektroskopijom, a
toplinska svojstva odredena su diferencijalnom pretraznom kalorimetrijom (DSC) i termogravimetrijskom
analizom (TGA). TGA analizom utvrdeno je da su PCL i PLA nemjesljivi polimeri, buduci da se
razgradnja PCL/PLA mjeSavina odvija u dva stupnja. S druge strane, jedan razgradni stupanj PCL/BW
mjeSavina s manjim udjelom voska (do 50 %) ukazuje na njihovu mjesljivost. Takoder, utvrdeno je da PCL
povecéava toplinsku stabilnost BW. Mehanicka svojstva mjesavina odredena su rasteznim ispitivanjem na
mehanickoj kidalici, dok su morfologija i mehanizam popustanja utvrdeni pomoc¢u pretraznog elektronskog
mikroskopa (SEM). Rasteznim ispitivanjem utvrdeno je da BW ima plastificiraju¢i u¢inak na krtu PLA
komponentu, a SEM analiza je pokazala da 5 % BW u PCL/PLA mjeSavinama pokazuje
kompatibiliziraju¢i ucinak s obzirom da gruba morfologija PCL/PLA mjeSavina dodatkom BW postaje
finija. Dodatak BW u PCL/PLA mjeSavine i PCL znacajno utje¢e na konacna svojstva mjesavina.
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UTJECAJ MOLEKULSKIH MEDUDJELOVANJA SMJESNIH POLIMERNIH
ADITIVA NA VISKOZNOST SINTETSKIH MOTORNIH ULJA

INFLUENCE OF MOLECULAR INTERACTION OF MIXED POLYMER
ADDITIVES ON SYNTHETIC MOTOR OILS VISCOSITY

Mirna Vujnovi¢, Katarina Muzina, Fabio Faraguna, Ante Jukic¢

Fakultet kemijskog inzenjerstva i tehnologije Sveucilista u Zagrebu, Maruliéev trg 19,
10 000 Zagreb, Hrvatska

Motorna maziva ulja smjese su mineralnog ili sintetskog baznog ulja i dodataka (aditiva) kojima se
poboljsavaju primjenska svojstva. U novije vrijeme, uz olefinske i metakrilatne kopolimere kao aditivi
motornih mazivih ulja sve vise se upotrebljavaju i kopolimeri stiren-hidrogenirani butadien. Visoki zahtjevi
koje moraju zadovoljiti moderna motorna ulja utjeu na povecanje upotrebe sintetskih mazivih ulja,
usprkos njihovoj visokoj cijeni. Dobra maziva svojstva uz veliku toplinsku i kemijsku postojanost
rezultiraju duljom trajnosti sintetskih mazivih ulja i pri otezanim primjenskim uvjetima, a osim toga
pogoduju i smanjenju potro$nje goriva. U ovome radu istraZen je utjecaj sastava i koncentracije smjesnih
aditiva na temelju etilen-propilen kopolimera (EPC), stiren-hidrogenirani butadien kopolimera (SHBC),
disperznog poli(alkil-metakrilata) (d-PAMA) i disperznog poli(stiren-ko-alkil-metakrilata) (d-PSAMA) na
viskozimetrijska svojstva sintetskog, poliolefinskog mazivog baznog ulja PAO 4. Polimernim aditivima su
odredeni polidisperznost i prosjeci molnih masa kromatografijom iskljucenja po veli¢ini (SEC), sastav
NMR spektroskopijom, te toplinska postojanost termogravimetrijskom analizom (TGA). Metodom
strukturno grupnih doprinosa po Coleman-Graf-Painteru izracunati su parametri molekulskih medu-
djelovanja za Cvrste mjeSavine kopolimera: EPC / SHBC, d-PAMA / SHBC i d-PSAMA / SHBC.
Utvrdeno je da su EPC i SHBC te d-PSAMA i SHBC medusobno nemjesljivi, dok se vrijednost parametra
medudjelovanja za sustav d-PAMA/SHBC nalazi unutar podrudja podnosljivosti (A, < 0,5 Jem?).
Koncentracijske ovisnosti viskoznosti dvo- i tro-komponentnih razrijedenih polimernih otopina u
sintetskom PAO 4 ulju odredene su metodom kapilarne viskozimetrije pri 40 °C i 100 °C. Ovisnosti su
opisane Hugginsovom jednadzbom. Prema modelima Krigbaum-Walla i Catsiff-Hewetta izraunate su
vrijednosti viskozimetrijskih parametara medudjelovanja. Za sve otopine pri 40 °C dobivene su negativne
vrijednosti (Aby, < 0) §to je posljedica odbojnih molekulskih medudjelovanja polimera u otopini. Pri 100
°C nemjesljivost kopolimera u otopini je manje izraZena, zbog veée koli¢ine gibanja u sustavu. Smjese
polimernih aditiva upotrebljavaju se zbog njihova komplementarnog doprinosa pobolj$anju primjenskih
svojstava mazivih ulja, a takoder i povoljnog ekonomskog u¢inka kombiniranjem aditiva nizih i visih
cijena. Kao preduvjet pravilnog formuliranja takvih ulja potrebno je detaljno poznavanje utjecaja
molekulskih medudjelovanja u otopini polimernih aditiva na viskoznost, §to je najvaznije svojstvo mazivih
ulja, 1 to u Sirokom podrucju radnih temperatura.
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UTJECAJ SEBS NA MORFOLOGIJU, MEDUPOVRSINSKA I MEHANICKA
SVOJSTVA POLIMERNIH MJESAVINA

EFFECT OF SEBS ON THE MORPHOLOGY, INTERFACIAL AND
MECHANICAL PROPERTIES OF POLYMER BLENDS

Vesna Oceli¢ Bulatovié¢', Antonia Mihaljevié?, Emi Govoréin Bajsi¢*

'Faculty of Chemical Engineering and Technology, University of Zagreb, Marulicev trg 19,
10 000 Zagreb, Croatia
Polymer Competence Center Leoben, Roseggerstrafie 12, 8700 Leoben, Austria

The reason for polymer blends manufacturing is the intention to eliminate or to diminish the drawbacks
that characterize the polymers and also desire to drop the price of the expensive polymers with specific
properties by mixing them with the cheaper ones, without significant deterioration in these relevant
properties. Since most blended polymers are immiscible, finding a suitable modifier is a major challenge.
In this research, thermoplastic polyurethane elastomers (TPU)/isotactic polypropylene (iPP) blends with 5
wt. % of two different styrene—ethylene/butylene-styrene (SEBS) block copolymers as a potential
compatibilizer were prepared by a twin-screw extruder and molded. The effects of unfunctionalized SEBS
and functionalized grades containing maleic anhydride grafted to the midblock (SEBS-g-MA) on
morphology, interfacial and mechanical properties were investigated. The results from the
uncompatibilized blends clearly indicate that the TPU and iPP are immiscible resulting in undesirable
properties of the blends. The stronger impact on mechanical properties is more pronounced with SEBS-g-
MA as a compatibilizer. These significant improvements in the overall mechanical properties are due to
finer morphology and stronger interfacial adhesion between TPU and iPP were achieved with SEBS-g-MA
as a compatibilizer. The results of the thermogravimetric analysis confirmed these results evidenced by the
significant increase of initial degradation temperature (IDT) and integrated procedural decomposition
temperature (IPDT).
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PRIPRAVA | KARAKTERIZACIJA KOMPOZITA PLA
S ANORGANSKIM PUNILIMA

PREPARATION AND CHARACTERIZATION OF PLA COMPOSITES
WITH INORGANIC FILLERS

Elvira Vidovi¢, Fabio Faraguna, Ante Juki¢

Fakultet kemijskog inzenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19,
10 000 Zagreb, Hrvatska

Interes za polilaktid (PLA) sve se viSe usmjerava s pocetnog uskog, vezanog za specifi¢ne medicinske
primjene na materijale za Siroku primjenu [1]. Posljedica je to tehnoloSkog razvoja postupka proizvodnje i
prerade polilaktida, kao i podizanja postrojenja velikih kapaciteta $to je bitno utjecalo na pojeftinjenje
PLA. Zadnjih godina intenzivno se istrazuju mjesavine i kompozitni materijali na osnovi PLA, a glavni
razlozi za to su moguénost relativno jednostavne prerade na konvencionalnim postrojenima, dobra cvrstoca
te solidna barijerna svojstva, medutim, treba istaknuti i veliku krtost tog materijala.

U ovom radu istrazivane su moguénosti modifikacije svojstava komercijalnog PLA (Ingeo™ Biopolymer
3251D, NatureWorks) kroz pripravu kompozita s razli¢itim punilima. Kompozitni materijali iz
biorazgradivog polilaktida (PLA) ojacanog s mineralnim punilima mikro (BaSO, i mica) i nanodimenzija
(CaCO0s) priredeni su na dva nacina: umjeSavanjem u Brabender gnjetilici pri ¢emu je udio punila bio 0,1;
0,5; 1i5 mas. % te iz otopine gdje je udio punila iznosio 0,1 i 1 mas. % [2].

Ispitana su toplinska svojstva priredenih materijala i usporedena sa svojstvima ¢istog PLA polimera.
Postignuta je dobra rasprSenost punila u polimernoj matrici §to je potvrdeno pomoéu SEM analize, bez
obzira na vrstu upotrebljavanog punila i metodu priprave materijala. Rezultati DSC analize pokazuju
utjecaj nacina priprave materijala. Svi materijali priredeni iz taline pokazuju bliske vrijednosti staklista,
dok kompoziti priredeni iz otopine pokazuju pomak staklista prema viSim vrijednostima u odnosu na PLA
matricu. Jedina je iznimka kompozit s najmanjim sadrzajem CaCOjz; nanopunila kod obadvije serije
materijala.

Termogravimetrijska analiza pokazala je da svi kompoziti pokazuju veéu toplinsku postojanost u odnosu
na PLA matricu. Treba istaknuti da doprinos koncentracije punila ovisi o vrsti punila. U kompozitima s
CaCOs; i BaSO,4 najmanji sadrzaj punila od 0,1 mas. % dovodi do najveceg porasta toplinske stabilnosti
dok u slucaju mica punila s porastom njegove koncentracije raste toplinska postojanost.

[1] http://mww.biocom.iastate.edu/workshop/2012workshop/presentations/bopp.pdf
(pristupljeno: rujan 2014).
[2] E. Vidovi¢, F. Faraguna, A. Juki¢, J. Therm. Anal. Calorim., u tisku.
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ANALIZA DIFUZIJSKOG KAPACITETA KOMPONENATA OSCILIRAJUCIH
REAKCIJA U MIKROREAKTORSKOM SUSTAVU

ANALYSIS OF DIFFUSIVITY OF THE OSCILLATING REACTION
COMPONENTS IN MICROREACTOR SYSTEM

Martina Safranko, Ana Jurinjak Tusek, Mirjana Curlin

Prehrambeno biotehnoloski fakultet, Sveuciliste u Zagrebu, Pierottijeva 6,
10 000 Zagreb, Hrvatska

Kod provedbe oscilirajucih reakcija odvija se periodi¢na promjena koncentracije reaktanata, intermedijera i
produkata u vremenu. S obzirom na periodi¢ne promjene koncentracija za kontrolu provedbe ovih reakcija
od osobite vaznosti je odredivanje difuzivnosti komponenata koje sudjeluju u reakcijama. Zbog nelinearne
dinamike, ove reakcije i njihova provedba u razli¢itim reaktorskim sustavima, veoma su interesantne za
istrazivanje. U ovom radu provedena je analiza difuzijskog kapaciteta komponenata oscilirajucih reakcija
te odredivanje limitiraju¢ih komponenata u mikroreaktorskom sustavu. Izvedba mikro kanala
mikroreaktora te dobro definirani uvjeti strujanja omogucavaju ispitivanje difuzijskih efekata pojedinih
komponenata u mikroreaktorskom sustavu u kojem difuzijski profil ovisi iskljuivo o vremenu
zadrzavanja. Eksperimenti odredivanja difuzijskog kapaciteta za pojedine komponente oscilirajucih
reakcija provedeni su u mikroreaktoru s dva Y ulaza i dva Y izlaza aktivnog volumena od V = 4 uL pri
razli¢itim vremenima zadrZavanja.

Ovaj rad doprinos je projektu “Primjena mikroreaktora u pracenju antioksidacijske aktivnosti samoniklog

bilja (MICRO-AA)” projektni broj HR.3.2.01-0069, koji je financiran iz Europskog socijalnog fonda (ESF)
putem operativnog programa Razvoj ljudskih potencijala.
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ANALIZA OSJIETLIIVOSTI PARAMETARA MODELA ANAEROBNE
RAZGRADNJE (ADM 1) ZA PROIZVODNJU BIOPLINA

PARAMETER SENSITIVITY ANALYSIS OF THE ANAEROBIC DIGESTION
MODEL (ADM 1) FOR BIOGAS PRODUCTION

Mirjana Curlin', Ana Jurinjak Tusek', Andrea Hublin?

Faculty of Food Technology and Biotechnology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia
’EKONERG - Energy and Environmental Protection Institute, Koranska 5, 10 000 Zagreb, Croatia

Anaerobic digestion (AD) has become an increasingly important industrial process. AD is a green
technology involving the generation of methane-rich biogas via the biological degradation of regionally-
available biomass like agricultural and municipal solid wastes and wastewaters. It is a complex bioprocess
consisting of successive, often interactive steps carried out by groups of microorganisms with different
growth rates and sensitivity to operational conditions. To get good insight into process included into
anaerobic digestion complex models for metabolic reactions have been developed over the years.

ADM presents world standard for numerical modelling of the anaerobic digestion system which includes
multiple steps describing biochemical as well as physicochemical processes that are involved in the
conversion of complex organic substrates into methane, carbon dioxide and inert byproducts.

In this work Fourier Amplitude Sensitivity Test (FAST) was applied to define the most important
parameters of ADM 1 model proposed by Batstone et al, 2002. Model includes 36 state variables, 19
processes and 39 parameters. By simulating described mathematical model with the simultaneous change
of the complete set of the model parameters key regulation points of the model are detected. Obtained
results facilitate future experiments planning and can be a good starting point for model reduction.
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EKSPANDIRANJE POLILAKTIDA
EXPANDING OF POLYLACTIDE

Roko Blazic, Fabio Faraguna, Elvira Vidovi¢

Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu,
Maruliéev trg 19, 10 000 Zagreb, Hrvatska

Polilaktid (PLA) je termoplasti¢ni biorazgradivi polimer, pri ¢emu se proizvodnja PLA temelji na
prirodnim izvorima kao S$to su kukuruz ili Se¢erna trska. Zbog dobrih mehanickih i drugih svojstava
(gustoca, prozirnost, barijerna svojstva) PLA je naSao primjenu u industriji pakiranja (boce, kruta plastika,
folije). Osim toga, znatan broj radova posveéen je istrazivanju ekspandiranog PLA kao alternative za
zamjenu ekspandiranog poli(stirena) (E-PS). Ekspandiranje PLA se najée$¢e provodi pomocu fizikalnih
ekspandiraju¢ih agensa kao S§to su CO,, N, ili i-butan. Upotreba navedenih fizikalnih agensa za
ekspandiranje PLA ogranicena je zbog lo$ih reoloskih svojstava taline PLA.

U ovom radu kao ekspandirajuci agens koristene su mikrosfere komercijalnog Expancela. Granule PLA
usitnjene su pomoc¢u mlina, a zatim su priredene njihove smjese s 3, 5 1 7 mas % Expancela te dodatno
homogenizrane uz pomoc¢ tresilice. Homogena smjesa presana je u hidraulickoj presi na temperaturi od 180
°C u vremenu 6 minuta. Zbog poteskoca u pripravi uzoraka ujednacenih dimenzija iz PLA s 3 mas %
Expancela, za ispitivanja su uzeti uzorci sa 5 i 7 mas % ekspandirajuceg agensa.

Pripremljeni ekspandirani uzorci bubreni su u razli¢itim otapalima (benzen, toluen, ksilen, tetrahidrofuran
(THF), kloroform, aceton, dimetil sulfoksid (DMSO), dimetil formamid (DMF), voda) kako bi se istrazio
utjecaj otapala na ponaSanje ekspandiranog PLA materijala. Za usporedbu provedeno je i bubrenje istog
PLA, pri ¢emu je utvrdeno da se stupanj bubrenja « smanjuje u nizu THF, DMF, toluen, aceton, ksilen,
DMSO, voda, dok je ¢isti PLA topljiv u benzenu te kloroformu. Kao posljedica njihove poroznosti stupanj
bubrenja o ekspandiranih uzoraka veéi je u odnosu na stupanj bubrenja ¢istog PLA u istovrsnom otapalu.
Za razliku od ¢istog PLA, koji se otapa u benzenu i kloroformu, uzorci ekspandiranog PLA nakon bubrenja
zadrzavaju pocetne dimenzije premda je doslo do znatnog gubitka mase uzoraka (benzen - 40,3 mas %,
kloroforma - 89,6 mas %).

Nadalje, u uzorcima ekspandiranog PLA u DMSO i DMF-u doslo je do znacajnijih promjena dimenzija,
kao posljedica otapanja prisutnog Expancela koje uzrokuje izrazito bubrenja uzoraka. U ostalim
ispitivanim uzorcima nije zabiljeZena znacajnija razlika u ponasanju u odnosu na Cisti PLA.
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PRIMJENA IONSKIH KAPLJEVINA I EUTEKTICKIH OTAPALA
U EKSTRAKCIJSKOJ DESULFURIZACIJI | DENITRIFIKACIJI

APPLICATION OF IONIC LIQUIDS AND DEEP EUTECTIC SOLVENTS
IN EXTRACTIVE DESULFURIZATION AND DENITRIFICATION

Kristina Zagajski Kuc¢an, Marko Rogosi¢, Aleksandra Sander

Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19,
10 000 Zagreb, Hrvatska

U posljednjem se desetlje¢u moze uo€iti trend porasta svjetske potrosnje energije, Sto u prometnom sektoru
znaci stalan porast potroSnje fosilnih goriva. Posljedi¢no dolazi do povecanja emisija produkata izgaranja
koji nepovoljno utje¢u na okoli$ te su odgovorni za klimatske promjene. lzgaranjem motornih benzina
emitiraju se, izmedu ostalog, sumporovi i dusikovi oksidi. Komercijalni industrijski procesi redukcije
udjela sumporovih i dusikovih spojeva u motornim benzinima, odnosno procesi hidrodesulfurizacije i
hidrodenitrogenacije, ekoloski su i energetski nepovoljni, zbog rada na visokoj temperaturi i tlaku, velike
potros$nje vodika i katalizatora, $to je dovelo do razvoja novih alternativnih metoda za dobivanje goriva
potrebne kvalitete. Osim toga, zakonska regulativa, propisi i EU direktive koje zahtijevaju da industrijski
procesi generiraju minimalne koli¢ine otpadnih i toksi¢nih tvari rezultirale su razvojem novih ekoloski
prihvatljivih tehnologija. Jedna od alternativnih metoda koja se u velikoj mjeri istrazuje je ekstrakcija
kapljevina-kapljevina, zbog blagih uvjeta provedbe procesa. Da bi ekstrakcija bila izvediva, potrebno je
pazljivo odabrati otapalo, koje mora biti selektivno i ekoloski prihvatljivo. Razvoj i izuzetna svojstva
ionskih kapljevina i eutekti¢kih otapala, od kojih su za ekstrakciju najvaznija sposobnost otapanja razli¢itih
tvari, nehlapivost te moguénost dizajniranja svojstava, omoguéila su i njihovu primjenu u ekstrakciji.
Poznavanje fizikalno-kemijskih svojstava i fazne ravnoteze kapljevina-kapljevina omogucava evaluaciju
primjenjivosti otapala u procesu ekstrakcije. U ovom su radu eksperimentalno odredene fazne ravnoteze
kapljevina-kapljevina u kojima su tiofen i piridin prisutni kao kljuéna komponenta, n-heksan kao primarno
otapalo te ionske kapljevine i eutekticka otapala kao sekundarno otapalo. Na temelju koeficijenata
ravnoteze 1 selektivnosti procijenjena je moguénost primjene tih otapala u procesima separacije
sumporovih i duSikovih spojeva iz njihove smjese sa n-heksanom. Vrijednosti koeficijenata raspodjele vece
su za sustave s ionskim kapljevinama, a eutekticka otapala su selektivnija. Moze se zakljuciti da obje vrste
ekoloski prihvatljivih otapala imaju potencijal za primjenu u procesu uklanjanja sumporovih i dusikovih
spojeva iz motornih goriva.
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UTJECAJ KONCENTRACIJE 2-MERKAPTOETANOLA
NA AKTIVNOST IMOBILIZIRANE LIPAZE

INFLUENCE OF 2-MERCAPTOETHANOL CONCENTRATION
ON THE ACTIVITY OF IMMOBILIZED LIPASE

Sandra Budzaki, Goran Milji¢, Dragana Jeleni¢, Ivica Strelec

Faculty of Food Technology, J. J. Strossmayer University of Osijek, Franje Kuhaca 20,
31 000 Osijek, Croatia

The aim of this study was to examine influence of three different concentrations of 2-mercaptoethanol, a
well-known blocking reagent of non-occupied sites of Eupergit CM, on the activity of immobilized
Thermomyces lanuginosus lipase (TLL). Enzyme immobilization on Eupergit CM was conducted in 1 M
phosphate buffer pH = 7.5 for 24 hours at 25 °C, followed by filtration. Afterwards, blocking of non-
occupied sites on Eupergit CM was performed with 0.2, 0.1 and 0.05 M 2-mercaptoethanol for 4 hours at 4
°C. Immobilization efficiency was monitored by determination of protein content and residual activity of
lipase in filtrates, while activity retention by determination of Eupergit CM bound lipase activity. Results
showed that immobilization of TLL on Eupergit CM during 24 hours, resulted with high immobilization
efficiency. On average, 90.0 £+ 1.5% of proteins and 98.5 + 1.8% of lipase was found covalently bound on
Eupergit CM. Blocking of non-occupied sites on Eupergit CM containing covalently bound TLL, by
different concentrations of 2-mercaptoethanol caused significant reduction in lipase activity. Lipase
activity retention was 13% for treatment with 0.2 M 2-mercaptoethanol, 30% for treatment with 0.1 M and
25% for treatment with 0.05 M 2-mercaptoethanol. This indicates that reduction in 2-mercaptoethanol
concentration for non-occupied sites blocking of Eupergit CM, have beneficial effect on Thermomyces
lanuginosus lipase activity retention. However, further investigation using blocking reagents such as
glycine and aspartic acid, which does not have potential for disruption of disulphide bonds within enzyme
structure, is on interest.
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FIZIKALNA SVOJSTVA PRIRODNIH EUTEKTICKIH SMJESA

PHYSICAL PROPERTIES OF NATURAL DEEP EUTECTIC SOLVENTS

Anamarija Mitar’, Jasna Prli¢ Kardum?, Aleksandra Sander", Ivana Radoj¢i¢ Redovnikovié?

YFakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19,
10 000 Zagreb, Hrvatska
2Prehrambeno-biotehnoloski fakultet, Sveuciliste u Zagrebu, Pierottijeva 6,
10 000 Zagreb, Hrvatska

Izbor otapala u industrijskim procesima zahtjevan je postupak buduéi da koriStenje konvencionalnih,
hlapljivih i zapaljivih organskih otapala moze predstavljati opasnost za ljudsko zdravlje, okolis, ali i
problem pri njegovu zbrinjavanju. Upravo stoga istrazivanje i primjena prirodnih eutekti¢kih smjesa,
(NADES - natural deep eutectic solvents) u razli¢itim procesima, predstavlja iskorak ka smanjenju
negativnog utjecaja industrije na okoli§. Ova otapala su alternativa postojecoj tehnologiji i nude zamjenu
toksi¢nim i §tetnim otapalima.

Prirodne eutekti¢ke smjese pripremaju se iz jeftinih, netoksi¢nih te lako dostupnih komponenti: kvarternih
ammonijevih soli (kolin Klorida) i prirodnih donatora vodikovih veza (npr. vitamina, $ecera, alkohola i
karboksilnih kiselina). Ovi spojevi, zbog svog zelenog karaktera, niske cijene i bezgrani¢nih strukturnih
varijacija daju brojne moguénosti primjene u razli¢itim poljima. Kako je njihova primjena u industriji jo$
uvijek u zacetku, a moguénost kombiniranja donora i akceptora vodikovih veza beskona¢na, nedostaju
podaci o osnovnim fizikalno-kemijskim svojstvima.

U ovom radu odredena je: gustoéa, viskoznost, elektriéna vodljivost, indeks loma te pH vrijednost osam
pripremljenih prirodnih eutektickih smjesa u rasponu temperature od 15 do 55 °C. Takoder je odreden i
utjecaj udjela vode (10 do 50 mas %) u eutektickoj smjesi na navedena fizikalna svojstva. Sve pripremljene
eutekticke smjese su newtonski fluidi, ¢ija se relativna gustoéa kre¢e od 1,1 do 1,5 ovisno o udjelu dodane
vode. PoviSenjem temperature i pove¢anjem udjela vode indeks loma pada, dok elektri¢na vodljivost raste.
Ovisnost indeksa loma, pH vrijednosti i elektriéne vodljivosti sa promjenom temperature je linearna, dok je
promjena viskoznosti s temperaturom opisana Arrheniusovom te Vogel-Fulcher -Tammanovom
jednadzbom.
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PROIZVODNJA BIODIZELA I1Z OTPADNIH ULJA | BIOBUTANOLA
UZ GVANIDINSKI KATALIZATOR

PRODUCTION OF BIODIESEL FROM WASTE OIL AND BIOBUTANOL
WITH GUANIDINE CATALYST

Stjepan Dzalto®, Fabio Faraguna', Zoran Glasovac?, Ante Jukic¢*

YFakultet kemijskog inzenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19,
10 000 Zagreb, Hrvatska
2Institut Ruder Boskovié, Bijenicka cesta 54, 10 000 Zagreb, Hrvatska

Veliki zahtjevi na ograni¢ene svjetske sirovine potakli su razvoj kruzne ekonomije. To je koncept prema
kojem bi se proizvodi osmisljavali tako da budu dio vrijednosne mreze unutar koje bi ponovna uporaba i
prenamjena proizvoda i materijala zajamcila trajnu reciklazu resursa. Europska unija potice takav pametan
i odrziv razvoj, a recikliranje otpadnih jestivih ulja se odli¢no uklapa u cijeli koncept. U ovom radu istrazen
je proces proizvodnje biodizela od otpadnog restoranskog ulja i n-butanola upotrebom N,N',N"-tris(3-
dimetilamino)propil-gvanidina (struktura na slici) kao katalizatora, ¢ijom primjenom ne dolazi do
nepozeljne saponifikacije. n-Butanol se moze proizvesti iz otpadne (celulozne) biomase.

CHs CHs
| Ha H Ha |
/N\ /C\/N\ /N\ /C\ /N\
HaC c c ¢ c CHa
H2 H; | Ha Hy
HN
\CHZ
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\THz
N
ch/ \CHg

Pokusi transesterifikacije su provedeni Sarzno i izotermno prema statistickom planu pokusa pri ¢emu je
istrazen utjecaj Cetiri reakcijska faktora ukljucujuci i njihova medudjelovanja: temperatura u rasponu od
40 do 80 °C, vrijeme u rasponu od 1 do 3 h, maseni udio katalizatora u rasponu od 1 do 3 % i molni omjer
n-butanol / ulje u rasponu od 4 do 8. Ukupno je provedeno 30 reakcija. Zavrsne reakcijske Sarze analizirane
su NMR spektroskopijom, a najve¢a dobivena konverzija iznosila je 83,6 %. Upotrebom programske
podrske dobiven je vjerodostojan empirijski model procesa, to jest funkcija meduovisnosti odabranih
ulaznih faktora i konverzije. U nastavku istrazivanja, provest ¢e se optimizacija procesa prema raznim
funkcijama cilja.
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RACUNALNA SIMULACIJA RASPODJELE VELICINE KRISTALA
U PROCESU SARZNE KRISTALIZACILJE

COMPUTER SIMULATION OF CRYSTAL SIZE DISTRIBUTION
IN ABATCH CRYSTALLIZATION PROCESS

Martina Hrkovac®, Goran Galinec?, Miroslav Zegarac', Mihaela Tuksar®, Jasna Prli¢ Kardum?

'PLIVA Hrvatska d.o.o., Prilaz baruna Filipovi¢a 29, 10 000 Zagreb, Hrvatska
Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 20,
10 000 Zagreb, Hrvatska

Kristalizacija iz otopine je vazan separacijski proces u kemijskoj procesnoj industriji i primarna je metoda
za proizvodnju aktivnih supstanci u farmaceutskoj industriji. S obzirom da se farmaceutska industrija
susreCe sa strogim zahtjevima kemijske Cisto¢e, polimorfizma i granulometrije, kljuéno je uspjesno
kontrolirati proces kristalizacije. Kinetika procesa i raspodjela veli¢ina kristala nastalog produkta ovise o
kemijskom sastavu te fizikalno - kemijskim svojstvima sustava. Istovremeno ovise i 0 fenomenima koji su
posljedica hidrodinamickih uvjeta tijekom provedbe procesa.

U ovom su radu prikazani rezultati simulacije eksperimentalno dobivenih raspodjela veli¢ina kristala
glicina pomoc¢u jedno- i dvoparametarskih matemati¢kih funkcija. Eksperimenti su provedeni u Plivi u
odjelu TAPI Istrazivanje i razvoj Focused Beam Reflectance Measurement (FBRM) tehnologijom za
pracenje broja i veli¢ina kristala u otopini tijekom vremena. Eksperimentalno je ispitan utjecaj broja
okretaja mijesala (100 — 400 min™) na granulometrijske karakteristike kristala te na energiju disipacije i
homogenost sustava simuliranih primjenom softvera Visimix. Eksperimentalni podaci simulirani su
jednoparametarskom Floryevom raspodjelom, dvoparametarskim Rosin Rammler Sperling Bennet (RRSB)
te Gumbel Max raspodjelama vjerojatnosti u programskom jeziku Matlab. Parametri modela procijenjeni
su izmijenjenom diferencijalnom metodom (ID algoritam).

Na temelju dobivenih funkcija raspodjele veli¢ina zaklju¢ilo se da su u sustavu uspostavljeni povoljni
hidrodinamicki uvjeti koji su osigurali dobivanje kristala unimodalne i uske raspodjele za sve provedene
eksperimente. Takvi rezultati olakSali su opisivanje eksperimentalnih podataka matematickim funkcijama
modeliranje eksperimentalnih podataka. 1z funkcijske ovisnosti dobivenih parametara modela o vremenu
provedbe procesa moze se predvidjeti oblik raspodjele veli¢ina tijekom kristalizacije.
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UTJECAJ PARAMETARA MIJESANJA NA UTROSAK SNAGE U
KRISTALIZATORU S DVAMA AKSIJALNIM TURBINSKIM MIJESALIMA

INFLUENCE OF MIXING PARAMETERS ON POWER CONSUMPTION
IN DUAL AXIAL IMPELLER CRYSTALLIZER

Antonija Kaéunié, Marija Cosi¢, Nenad Kuzmani¢
Kemijsko-tehnoloski fakultet, Sveuciliste u Splitu, Rudera Boskoviéa 35, 21 000 Split, Hrvatska

Utrosak snage pri provedbi mijeSanja moze znacajno ovisiti o geometrijskim karakteristikama sustava,
posebno mijesala. U ovom radu sagledan je utjecaj veliine i pozicije mijesala na utroSak snage mijeSanja
pri provedbi Sarzne prekristalizacije boraksa. Ispitivanja su provedena u kristalizatoru volumena 15 dm? u
kojem je omjer visine stupca kapljevine i promjera kristalizatora iznosio 1.3. Zbog navedenog omjera
mijesanje se provelo dvama aksijalnim turbinskim mijesalima s ravnim lopaticama nagnutim pod kutom od
45° (PBT tip mijesala). Utjecaj veli¢ine mijeSala na utroSak snage ispitivan je primjenom mije$ala razlicitih
promjera, dok je pozicija mijeSala sagledavana kroz udaljenost donjeg mijesala od dna te kroz razmak
izmedu mijeSala. Iz rezultata je uoCeno da utrosak snage znacajno ovisi 0 primijenjenim parametrima
mijesanja. S obzirom da se utroSak sagledavao pri postizanju stanja potpune suspenzije kristala, dobiveni
rezultati mogli su se objasniti tek uvidom u strukturu toka kapljevine. U tu svrhu izvrSeno je fotografiranje
tokova te je analizom slike odreden tok kapljevine kojeg razvija pojedino mijesalo. Ovisno o veli¢ini i
poziciji mijeSala na slikama je uoCeno preklapanje nastalih tokova. Na osnovu provedenih ispitivanja
utvrdeno da je utroSak snage direktna posljedica strukture sveukupnog toka kapljevine, ali i mjera
medudjelovanja tokova dvaju mijesala. Za suspendiranje kristala boraksa potom je predlozena optimalna
geometrija dvaju aksijalnih mijesala.
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PRIMJENA DIZAJNA EKSPERIMENATA U RAZVOJU
PROCESA PRIPRAVE DJELATNIH FARMACEUTSKIH TVARI

USE OF DESIGN OF EXPERIMENTS IN ACTIVE PHARMACEUTICAL
INGREDIENT PROCESSES DEVELOPMENT

Leon Mihi¢, Ivica Grebenar, Ana Sucec, Eugen Marceli¢, Ernest Mestrovi¢

PLIVA Hrvatska, TAPI R&D, API Pilot, Prilaz baruna Filipovica 25, 10 000 Zagreb, Hrvatska

Razvoj postupka priprave djelatnih farmaceutskih tvari zahtijeva veliki broj eksperimenata kako bi se
ispitali svi parametri procesa, te njihova medusobna ovisnost. S obzirom na velik broj parametara procesa,
klasi¢na metoda ispitivanja jednog parametra dok se ostali drze na stalnim vrijednostima u veéini sluc¢ajeva
postaje neefikasna. Kako bi se ubrzao proces istrazivanja, a pri tome optimirao velik broj klju¢nih
parametara istovremeno, sve ¢e$ée se poseze za metodama dizajna eksperimenata.

U ovom radu prikazana je primjena frakcijskog faktorskog dizajna - jedne od metoda dizajna
eksperimenata. Dizajn je primijenjen na jednu fazu procesa priprave djelatne farmaceutske tvari u kojem je
ispitivan doseg reakcije te nastanak onecis¢enja u reakciji prema Suzuki mehanizmu.

S obzirom da su prethodno provedena detaljna ispitivanja na toj fazi procesa, te zbog kratkog roka u kojem
je trebalo pronaci optimalne uvjete za provodenje reakcije, odabrana su samo 4 parametra koja su uvrstena
u dizajn. Kako bi se izbjegle varijacije geometrijskih i toplinskih znacajki svi eksperimenti su provedeni u
Systag sustavu reaktora od 250 mL uz iste parametre mijeSanja i zagrijavanja. Nakon provedenih

eksperimenata i analize podataka, dobiveni optimalni uvjeti primijenjeni su na proces u uveéanom mjerilu
(6 L).
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STATISTICKA ANALIZA I OPTIMIRANJE VODENJA PROCESA
ATMOSFERSKE DESTILACIJE

CRUDE DISTILLATION UNIT STATISTICAL ANALYSIS
AND PROCESS CONTROL OPTIMIZATION

Zeljka Ujevié Andriji¢, Nenad Bolf, Ivan Mohler

Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Savska cesta 16/5A,
10 000 Zagreb, Hrvatska

U industrijskim postrojenjima procesne varijable i svojstva kvalitete potrebno je odrzavati unutar
definiranih granica kako bi postrojenja radila stabilno, a kvaliteta produkata bila u skladu sa tehnolo§kim
zahtjevima i propisima zastite okolisa.

U ovom istrazivanju analizirao se rad rafinerijskog postrojenja atmosferske destilacije i ugadali su se
regulacijski krugovi kako bi se ostvario optimalan rad postrojenja i visoka kvaliteta proizvoda.

Analiziran je utjecaj rada pojedinih regulacijskih krugova na sljedeca svojstva proizvoda: tlak para lakog
benzina, pocetak i kraj destilacije teSkog benzina te tocka zamucenja i filtrabilnost lakog plinskog ulja.
Svako analizirano svojstvo opisano je deskriptivnom statistikom i kontrolnim dijagramom te su izra¢unati
pokazatelji rada procesa. Statisticka analiza svojstava kvalitete provedena je primjenom programskog
jezika R i programa Statistica. Prora¢unom pokazatelja rada klju¢nih regulacijskih krugova analizirano je
vodenje ovog procesa.

Na temelju trendova procesnih varijabli identificirani su dinamic¢ki modeli regulacijskih krugova kao
temelj za optimiranje parametara regulatora. Optimirani parametri regulatora primijenjeni su u sustavu za
vodenje na postrojenju.

Nakon primjene analizirano je djelovanje sustava za vodenje prije i poslije optimiranja. Usporedbom
statistickih rezultata odabranih svojstava koji bitno utjecu na kvalitetu proizvoda prije i poslije optimiranja
regulacijskih krugova utvrden je stabilniji rad postrojenja i smanjena varijabilnost kvalitete proizvoda.
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INTERAKCIJE POLIFENOLA | B-GLUKANA KROZ LINEARNE
ADSORPCIJSKE MODELE

POLYPHENOLS AND B-GLUCAN INTERACTIONS
THROUGH LINEAR ADSORPTION MODELS

Petra Krivak®, Sime Uki¢?, Lidija Jakobek®

Faculty of Food Technology, J. J. Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia
*Faculty of Chemical Engineering and Technology Zagreb, University of Zagreb,
Maruliéev trg 19, 10 000 Zagreb, Croatia

The aim of this work was to obtain information about interactions between polyphenols and B-glucan
through linear adsorption equilibrium models. Polyphenolic compounds can interact with various food
ingredients such as carbohydrates, proteins and lipids and this interaction can affect polyphenol
bioactivities. Interactions can be studied through adsorption process at constant temperature and adsorption
isotherms can be obtained. In this work the interactions between polyphenols like gallic acid, cyanidin-3-
galactoside and cyanidin-3-glucoside and B-glucan as natural dietary fiber were studied through
Freundlich's, Langmuir's, Dubinin-Radushkevich's, Tempkin's and Hill's models. Adsorption was carried
out through model solutions of different concentrations of polyphenols and B-glucan in 16 hours at 25 °C.
After the adsorption, the unadsorbed polyphenols were separated from adsorbed polyphenols by
ultrafiltration. Concentrations of unadsorbed polyphenols were determined by spectrophotometric Folin-
Ciocalteu method. The results of adsorption isotherm parameters showed that adsorption between all
polyphenols and B-glucan were physical and all interactions were favorized. Gallic acid showed the highest
maximum adsorption capacity onto B-glucan. This study showed that information about interactions
between polyphenols and dietary fibers can be obtained through the linear adsorption equilibrium
isotherms.
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UTJECAJ FUSARIUM ZARAZE NA UDIO PROTEINSKIH KOMPONENTI
U PSENICI (Triticum aestivum L.)

THE EFFECT OF FUSARIUM INFECTION ON THE CONTENT OF PROTEIN
COMPONENTS IN WHEAT (Triticum aestivum L.)

Daniela Horvat', Marija Viljevac Vuleti¢', Marijana Tucak’, Ivan Abici¢",
Tihana Mar&ek?, Bojan Sarkanj?, Valentina Spani¢*

YPoljoprivredni institut Osijek, Juzno predgrade 17, 31 000 Osijek, Hrvatska
Prehrambeno-tehnoloski fakultet, Sveuciliste J. J. Strossmayera u Osijeku,
Franje Kuhaca 20, 31 000 Osijek, Hrvatska

Najvaznija i najStetnija bolest pSenice za mlinarsko-pekarsku industriju je Fuzarijska palez klasa zbog
znacajnog utjecaja na prinos i kvalitetu. Fusarium vrste proizvode mikotoksine koji Stetno djeluju na
zdravlje ljudi i Zivotinja. U sklopu uspostavnog istrazivackog projekta Hrvatske zaklade za znanost
»Oplemenjivanje pSenice na otpornost prema Fuzarijskoj palezi klasa upotpunjeno s analizama
mikotoksina i antioksidativnim putevima® u radu je analizirano 25 kultivara pSenice razli¢ite otpornosti na
Fusarium vrste. Kultivari su uzgojeni na Poljoprivrednom institutu Osijek tijekom vegetacije 2014./2015.
Istrazivanje je provedeno s ciljem utvrdivanja jacine utjecaja umjetne zaraze Fusarium culmorumom na
udio proteinskih komponenti u ukupnim ekstrahiranim proteinima analiziranih RP-HPLC metodom.
Umjetna zaraza Fusariumom nije statisticki znacajno utjecala na koli¢inu ukupnih proteina. U umjetno
zarazenim uzorcima je udio albumina i globulina, te ukupnih glutenina i njihovih HMW and LMW
podjedinica znacajno smanjen, dok se udio ukupnih, ®-, a- i y- glijadina nije znacajno mijenjao, $to je
rezultiralo zna¢ajnim povecanjem GLI/GLU omjera. Razina utjecaja Fusarium infekcije na proteinske
komponente pSenice je znacajno uvjetovana kultivarom.

Ovaj rad je sufinancirala Hrvatska zaklada za znanost.
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KORELACIJA UDJELA MINERALA U TLU | BAGREMOVOG MEDA
UNUTAR PET HRVATSKIH REGIJA | SEZONA

CORRELATION OF MINERAL SHARES IN THE SOIL AND BLACK LOCUST
HONEY WITHIN FIVE CROATIAN REGIONS AND SEASONS

Natalija Urvéulin-Trstenjakl, Davor Leva{liél, Josip Halami¢?®, Ajka Sorsa?,
Zelimira Cvetkovi¢®, Jasenka Sabari¢®, Danijel Brki¢?

YWniversity Centre Varazdin, University North, 104. Brigade 3, 42 000 Varazdin, Croatia
“Croatian Geological Survey, Sachsova 2, 10 000 Zagreb, Croatia
Dr. Andrija Stampar Institute of Public Health, Mirogojska 16, 10 000 Zagreb, Croatia

This study included 200 samples of black locust honey collected from beekeepers through two seasons in
five Croatian regions (20 samples from each region) (Varazdin, Krapina - Zagorje, Bjelovar - Bilogora,
Eastern Croatia and Istria) and 100 soil samples from apiary areas where honey samples are taken from.
Melissopalynological analysis confirmed the botanical origin of all the samples (>21% - Robinia family),
as declared by the manufacturer — black locust honey.

Multi-elementary inductively coupled plasma mass spectrometry was used as the method for the
determination of minerals in honey and soil.

The dominant mineral of the 12 tested (Ca, Na, K, Mg, Zn, Fe, Cu, Mn, Al, Ni, Pb and Cd) is K 205.571 -
428.050 mg/kg, followed by Ca 33.526 - 329.327 mg/kg and Na 23.343 - 218.042 mg/kg.

Obtained shares of the (12) minerals in soil samples are comparable with the values obtained by the
Geological Survey, except for the share of Fe in the Istria region (>100 times).

Conducted regression analysis enabled determining the correlation of mineral share in the soil and honey
regarding Na and K, and is described in the best way by linear function and characterised by high
correlation coefficients.
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ZAHTJEVI HALAL NORME U PROIZVODNJI SUDZUKA

HALAL STANDARD REQUIREMENTS IN THE PRODUCTION OF SUJUK

Natalija UrSulin-Trstenjak®, Aldin Dugonji¢?, Davor Levanic',
Sasa Susnji¢®, Vesna Susnji¢*

LSveudilisni centar Varazdin, Sveudiliste Sjever, 104. Brigade 3, 42 000 Varazdin, Hrvatska
2Centar za certificiranje halal kvalitete, Tomasiceva 12, 10 000 Zagreb, Hrvatska
8SUSNIC d.o.0. za poslovno savjetovanje, Franje Candeka 46/3, 51 000 Rijeka, Hrvatska
*Nastavni zavod za javno zdravstvo PGZ, Kresimirova 52a, 51 000 Rijeka, Hrvatska

U zadnjem desetljeéu sve prisutnija norma u prehrambenoj industriji je i halal norma HRN BAS
1049:2010. Certificiranje norme provodi se od strane Centra za certificiranje halal kvalitete pri Islamskoj
zajednici u Hrvatskoj. Njome je definirano koja hrana je halal (dozvoljena), a koja haram (nedozvoljena) i
na koji nacin jedan proizvod moze nositi oznaku halal kvalitete.

Proizvod koji nosi oznaku halal proizvoda i halal kvalitete je takoder tradicionalni proizvod-sudzuk.
Definira se kao suha zacinjena kobasica porijeklom sa Balkana, Bliskog istoka i Srednje Azije. Proizvodi
se od mljevenog govedeg mesa sa raznim za¢inima (kim, sumak, bijeli luk, sol, crvena paprika).

Stoga je cilj ovoga rada prikazati zahtjeve halal norme u proizvodnji sudZzuka od nabave sirovine do
gotovog proizvoda.

Proizvodnja sudzuka fokusirana je na porijeklo sirovine sa isklju¢ivo halal certifikatom. Tijekom
proizvodnje poduzimaju se sve mjere kako bi se onemoguéila krizna kontaminacija halal sa haram
sirovinama i proizvodima. Radi zadovoljavanja zahtjeva halal norme u proizvodnji sudzuka definirano je 5
HRCCP (haram kriticne kontrolne toc¢ke): HRCCP1 - nabava, prijem i skladistenje sirovina, HRCCP2 -
priprema sirovina, HRCCP3 - izrada nadjeva, HRCCP4 - dimljenje, HRCCP5 - skladiStenje gotovih
proizvoda. Samo proizvod koji nastaje u skladu sa zahtjevima halal norme HRN BAS 1049:2010 moze
nositi oznaku halal kvalitete.
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ANTIBAKTERIJSKO DJELOVANJE ETERICNIH ULJA
NA Staphylococcus aureus | Escherichia coli U IN VITRO UVJETIMA

IN VITRO ANTIBACTERIAL ACTIVITY OF ESSENTIAL OILS
ON Staphylococcus aureus AND Escherichia coli

Marina Palfi*, Vesna Mihaljevié-Herman', Jasenka Cosi¢?,
Vesna Popija¢’, Nina Puha¢ Bogadi'

YPodravka d. d., Ante Starceviéa 32, 48 000 Koprivnica, Hrvatska
2Poljoprivredni fakultet u Osijeku, Sveuciliste J. J. Strossmayera u Osijeku,
Kralja Petra Svaci¢a 1d, 31 000 Osijek, Hrvatska

U radu je ispitivan utjecaj etri¢nih ulja timijana (Thymus vulgaris L.), klin¢i¢evca (Eugenia caryophyllus
(Sprengel) Bullock & Harr.) i kadulje (Salvia officinalis L.) na bakterije Escherichia coli i Staphylococcus
aureus u in vitro uvjetima metodom disk difuzije s tri razli¢ita volumena (5 pL, 10 pL i 15 uL) ulja.
Mjerenje promjera zone inhibicije rasta bakterija provedeno je nakon 24 h. Utvrdena je statisti¢ki znac¢ajna
razlika u inhibitornom djelovanju eteri¢nih ulja i primijenjenim volumenima. Najboljim se pokazalo
eteri¢no ulje timijana kod kojeg je izmjerena najveca inhibitorna zona kod obje bakterije. Etericno ulje
timijana potpuno je inhibiralo rast S. aureus kod volumena 10 pL. Kod volumena od 15 pL potpunu
inhibiciju rasta S. aureus pokazalo je osim eteri¢nog ulja timijana i eteri¢no ulje kadulje. Najmanje
inhibitorno djelovanje na obje bakterije u sva tri volumena pokazalo je eteri¢no ulje klin¢i¢evca.

Zapoceta istrazivanja potrebno je nastaviti s pretpostavkom da ¢e se dobiveni rezultati moéi koristiti u
prehrambenoj industriji.
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ANTIFUNGALNI I ANTIAFLATOKSIKOGENI UCINAK
DERIVATA KUMARINA

ANTIFUNGAL AND ANTIAFLATOXIGENIC ACTIVITY
OF COUMARIN DERIVATIVES

Marinko Tomi¢', Martin Buljubagi¢', Tihomir Kova&?, Bojan Sarkanj?, Marija Kova¢®,
Ante Nevisti¢’, Valentina Pavi¢', Ivica Strelec?, Maja Molnar?

The Department for Biology, J. J. Strossmayer University of Osijek,
Cara Hardijana 8A, 31 000 Osijek, Croatia
%Faculty of Food Technology, J. J. Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia
*Inspecto Ltd., Elektricne centrale I, 31 400 Pakovo, Croatia

Contamination of food and feed with aflatoxins, secondary metabolites of Aspergillus flavus, leads to
consequential health risk, thus prevention of A. flavus growth, as well as aflatoxin production is of interest.
A class of molecules found to exhibit antifungal and/or antiaflatoxigenic properties are coumarins. This
study aimed to determine antifungal and antiaflatoxigenic effect of novel coumarin derivatives. Fungi were
grown in YES medium for 72 h at 29 °C in the presence of 0, 0.1, 1 and 10 pg/mL of six
thiosemicarbazides. Dry mycelia weight determination was used for antifungal activity estimation, while
antiaflatoxigenic effect was determined by measurement of aflatoxin B1 content in YES media, using a
dilute and shoot LC/MS-MS method. Results showed that 2-(2-((4-methyl-2-0x0-2H-chromen-7-
yl)oxy)acetyl)-N-(2,4,6-trichlorophenyl)hydrazine-1-carbo-thioamide, N-(4-chlorophenyl)-2-(2-((4-methyl-
2-0x0-2H-chromen-7-yl)oxy)acetyl)hydrazine-1-carbothioamide and 2-(2-((4-methyl-2-oxo-2H-chromen-
7-yl)oxy)acetyl)-N-phenylhydrazine-1-carbothioamide exhibit anti-fungal activity at a concentration of 1
and 10 pg/mL, causing dry mycelia mass decrease from 25 to 40%. Thiosemicarbazide N-(4-
methoxyphenyl)-2-(2-((4-methyl-2-oxo0-2H-chromen-7-yl)oxy)acetyl)hydrazine-1-carbothioamide at a
concentration of 0.1 and 1 pg/mL cause dry mycelia mass decrease from 25 to 30%. From tested thiosemi-
carbazides, only N-(4-chlorophenyl)-2-(2-((4-methyl-2-oxo0-2H-chromen-7-yl)oxy)acetyl)-hydrazine-1-
carbothioamide exhibited antiaflatoxigenic activity at concentration of 10 pg/mL.
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MINERALI U MEDU ODREDENI TEHNIKOM ICP-MS

MINERALS IN HONEY ANALYZED BY TECHNIQUE OF ICP-MS
Angela Stipisi¢, Zana Skari¢i¢-Gudelj

Nastavni zavod za javno zdravstvo Splitsko-dalmatinske Zupanije,
Vukovarska 46, 21 000 Split, Hrvatska

Med u kemijskom smislu predstavlja slozenu smjesu velikog broja razlic¢itih komponenata. Kao najvaznije
svojstvo kojim se moze opisati kemijski sastav meda je varijabilnost. Razli¢ite vrste meda, kao i medovi
unutar pojedine vrste, razlikuju se po svom sastavu u ovisnosti o biljnom i geografskom podrijetlu,
klimatskim uvjetima, pasmini pcela, na¢inu dorade i skladiStenju meda. Med sadrZi ¢itav niz mineralnih
tvari od kojih su neke vrlo vazne za pravilan rad ljudskog organizma. Sesnaest razli¢itih minerala (As, B,
Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mo, Na, Ni, Pb, V, Zn) je analizirano u 14 uzoraka meda, od toga 13
monoflornih i1 jedan poliflorni (livadni med). Uzorci su prikupljeni iz razli¢itih geografskih podruéja
Republike Hrvatske. Pripremljeni su mikrovalnom digestijom uz HNO3 i H,0,. Odredivanje svih metala je
obavljeno instrumentalnom tehnikom ICP-MS. Maseni udjeli ispitanih minerala u medovima mogu se
rasporediti u sljedec¢i opadajuéi niz : K> Mg > Ca>Na>B > Fe > Zn > Cu > Cr > Mo > Co > V. Najnize
vrijednosti K, Mg, Ca i Na su zabiljezene u monoflornim medovima od mandarine i bagrema, dok su
najvise vrijednosti Cu, K, Mg, Fe i V u poliflornom livadnom medu. U analiziranim medovima primorskog
vriska (Satureja montana) zabiljeZzene su viSe vrijednosti ukupnih mineralnih tvari naspram ostalih
monoflornih medova. Vrijednosti kontaminanata As, Cd, Pb i Ni su u svim ispitanim uzorcima izrazito
niske (0,0005-0,03825 ng/g) i ne pokazuju znaajnije zagadenje. Usporedbom dobivenih rezultata
analiziranih elemenata u ovom radu s rezultatima iz literature moZe se zakljuciti da postoje razlike u udjelu
mineralnih tvari u medu s obzirom na njegovo botani¢ko podrijetlo, klimatske uvjete, te sastav tla na kojem
je medonosna biljka rasla.
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PRIMJENA IZOLATA PROTEINA SIRUTKE | ZEINA ZA FORMULIRANJE
SUSTAVA NOSACA NA BAZI ALGINATA ZA INKAPSULACIJU
POLIFENOLA GANODERME LUCIDUM

APPLICATION OF WHEY PROTEIN ISOLATES AND ZEIN
FOR FORMULATION OF ALGINATE-BASED DELIVERY SYSTEMS
ENCAPSULATING GANODERMA LUCIDUM POLYPHENOLS

Arijana Busi¢!, Drazenka Komes', Petra VerSec', Jasmina Vugilovski’,
Ana Bel3¢ak-Cvitanovi¢!, Aleksandra Vojvodié¢', Yi Wang?

Faculty of Food Technology and Biotechnology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia
2Shenzhen Research Institute, Hong Kong Polytechnic University Science, Park, Nanshan District,
Shenzhen, China

Due to rich phytochemical composition of medicinal mushroom Ganoderma lucidum, especially B-glucan-
based polysaccharides and triterpenes, but as well polyphenols, amino acids, proteins, it is often used in
various nutraceutical and functional food products. These products are lately formulated with
microencapsulated forms of active compounds in order to prevent their degradation after oral consumption
and during processing conditions. Since there is a lack in scientific data of Ganoderma polyphenolics, and
especially their encapsulation, the aim of this study was to characterize and encapsulate polyphenols from
aqueous extract of Ganoderma. In that order, ionic gelation of alginate (A), and its combination with whey
protein isolates (WPI) and zein was used. Obtained hydrogel beads were scanned for physico-chemical and
morphological properties, encapsulation efficiency of polyphenols and their release kinetics in simulated
gastric and intestinal fluids.

Total polyphenols (TP) exhibited 1.45 mg gallic acid equivalents/g of sample, among which total flavonoids
amounted up to 45% of TP. The addition of WPI to alginate resulted with the reduction of particle size and
spherical shape of beads, while beads formulated with zein were characterized as larger, with irregular
morphology. Encapsulation efficiency of TP was determined in following order: 76.91% (A-WPI) <83.91%
(A) <85.42% (A-zein). By employing WPI in alginate delivery system the most extended release of TP in
simulated gastrointestinal fluids was achieved.

Implementation of additional coatings resulted with enhanced properties of plain alginate carrier, where
alginate-based hydrogels immobilizing Ganoderma polyphenols proved to be potential functional ingredients.
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TVARI AROME “NERETVANSKE MANDARINE”

AROMA COMPOUNDS OF “NERETVANSKA MANDARINA”

Mladenka Saroli¢, Mirko Gugié¢, Marko Suste, Emilija Friganovi¢,
Zvonimir Marijanovi¢, Andrea Gace

Polytechnic Marko Marulié in Knin, Department of Food Technology,
Petra Kresimira IV 30, 22 300, Knin, Croatia

Among all citrus, mandarine fruits (Citrus reticulata) are the most common in Croatia. Production of
mandarins in Neretva valley in Croatia has great economic importance. Croatian mandarines carries the
seal Protected designation of origin according to the EUR-Lex-32015R1150 since July, 2015.

The mandarine fruit is well known for its pleasant aroma and flavor, desirable combination of sugars and
acids and ease of consumption [1]. Production of volatile compounds is an important factor determining
sensory quality of the fruit. Fresh and delicious aroma of mandarins is attributed to a complex combination
of several odoriferous components [2].

Most volatiles are originated from enzymatic synthesis in terpenoid and fatty acid metabolisms, thereby
playing an important role in aroma production in samples [1]. In general, the main contributors to the
aroma of all citrus varieties, including mandarins, are various liposoluble terpenes and terpenoids located
in the flavedo sacs, other lipophilic or water- soluble components are present in the vesicles of the
endocarp [3].

The fresh mandarine fruits were collected from the local market and then were pressed with peel.
Homogenized sample of fruit was placed in 20 ml vial. Vial was sealed with septum, warmed in water bath
at 40°C. Samples were equilibrated for 10 min before insertion of fibre and were kept throughout a 30
minute assay.

In the present study the volatile profile of mandarin fruits was established using solid-phase
microextraction (SPME) with DVB/CAR/PDMS fibre coat followed by gas chromatography-mass
spectrometry (GC-MS) analysis. Aroma profile was characterized by 16 volatile compounds. Predominant
headspace compounds were: limonene (77.6%), y-terpinene (8.6%), B-myrcene (2.5%), a-pinene (0.86%),
terpinolene (0.8%), linalool (0.7%) and germacrene (0.7%). These results are similar to the work of several
authors who studied volatile profile of mandarins from different growing area and stage of maturity [1-3].

[1] Miyazaki, Master thesis, University of Florida, 2009. available on:
http://ufdcimages.uflib.ufl.edu/UF/E0/02/48/25/00001/miyazaki_t.pdf.
[2] Barboni at al., Eur Food Res. Technol. 231 (2010) 379-386.
[3] Perez-Lopez at al., J. Sci. Food Agric. 86 (2006) 2404-2411.
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CITOTOKSICNO I PROOKSIDATIVNO DJELOVANJE EKSTRAKTA
PUMBIRA NA STANICE RAKA GRKLJANA I PLUCA

CYTOTOXIC AND PROOXIDATIVE EFFECT OF GINGER EXTRACT
ON HUMAN LARYNGEAL AND LUNG CARCINOMA CELL LINES

Arijana Busi¢, Ksenija Durgo, Drazenka Komes,
Aleksandra Vojvodi¢, Ana Bels¢ak-Cvitanovi¢

Faculty of Food Technology and Biotechnology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia

Nowadays, cancer has become a leading cause of fatal diseases worldwide. Recently, the emphasis is
dedicated on investigation of natural, alternative remedies in treatment of cancer cell lines, where plant
extracts, due to their rich bioactive composition and high biological activity may play a big role.

In this study, biological effect of agqueous ginger (Zingiber officinale) extract (GE) on human larynx cancer
cell line (Hep2) and lung carcinoma cells (A549) was evaluated. Cytotoxic, prooxidative effect and lipid
peroxidation were examined in cancer cell lines exposed to different concentrations of GE for 2 hours. Cell
survival was determined by Neutral red test, while 2°,7” dichlorofluoresceine diacetate (DCFDA) method
was used for determination of free radicals. Lipid peroxidation was evaluated by measuring concentration
of generated malondialdehides.

GE showed significant decrease in cell survival for Hep2 and A549 in the highest concentration of 0.25
g/ml, while lower concentrations (0.05 and 0.125 g/ml) did not show cytotoxic effect. GE did not exhibit
prooxidative effect, contrary, antioxidative effect of all concentrations on both cell lines was observed,
where by increasing the concentration, free radical induction was decreased. Moreover, GE did not reveal
effect on cell lipids.

Obtained results confirmed remarkable health benefits of GE and justified its wide application in various
pharmaceutical and food products.
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DIHIDROKALKONI U STARIM KULTIVARIMA JABUKA 1Z HRVATSKE

DIHYDROCHALCONES IN OLD APPLE VARIETIES FROM CROATIA

Lidija Jakobek?, Petra Krivak®, Martina Medvidovi¢ Kosanovié¢?, Anamarija Ster?

Faculty of Food Technology, University of J. J. Strossmayer in Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia
Department of Chemistry, University of J. J. Strossmayer in Osijek,
Cara Hadrijana 8/A, 31 000 Osijek, Croatia

Apples are a good source of polyphenols, a group of compounds with various bioactivities. In apples,
favan-3-ols, dihydrochalcones, flavonols, anthocyanins and phenolic acids are found, but dihydrochalcones
are the only subgroup of polyphenols that is specific to apples. In this work, the aim was to analyse
dihydrochalcones in old apple varieties found in Croatia to see if varieties differ amongst themselves
according to the portion of dihydrochalcone. Dihydrochalcones were extracted from the peel and flesh of
five old apple varieties (LjeStarka, Ljetna rebraca, Slavonska srcika, Zimnjara, Adamova zvijezda) and
from wild apples (crabapples). Reverse-phase high performance liquid chromatography was used to
identify dihydrochalcones (phloretin-2’-xyloglucoside and phloretin-2°-glucoside in the flesh; phloretin-2’-
glucoside in the peel). In the total polyphenol content, dihydrochalcones occupied from 3 to 12.4% in the
flesh and from 0.8 to 10.8% in the peel. Slavonska sréika and Adamova zvijezda showed higher
dihydrochalcone percent in the flesh and peel while Ljetna rebraca and wild apples had the lowest.
Principal component analysis also confirmed that Slavonska sréika and Adamova zvijezda differed from
others by higher dihydrochalcone content. Although dihydrochalcones do not occupy a high portion in the
polyphenol content, they are still an important feature of old varieties. Slavonska srcika is considered
indigenous variety from Croatia and the results from this study highlight the differences of this variety in
comparison to others. If preserved, old apple varieties could provide the basis for future breeding
programs, especially varieties like Slavonska sr¢ika.
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REZULTATI USPOREDNOG SLAPENJA RAZLICITIH SORTI JECMA

COMPARATIVE MALTING PERFORMANCE
OF DIFFERENT BARLEY VARIETIES

Gordana Simié, Alojzije Lali¢, Ivan Abi¢i¢, Daniela Horvat, Marija Viljevac Vuleti¢
Agricultural Institute Osijek, Juzno predgrade 17, 31 103 Osijek, Croatia

Barley is recognized as one of the most diverse cereal crops. It can be divided as winter or spring types by
growth habit, two-rowed or six-rowed by spike morphology, hulled or hull-less by hull adherence, and
malting or non-malting based on its intended use. In this study, twenty eight barley samples, including
covered and naked types, were collected from field trials of the Agricultural Institute Osijek. These
samples were subjected to grain analyses, comprising protein content, amylose and B-glucan content. The
samples were micro-malted and the malts were analysed to determine differences in quality parameters
between different groups of barleys. The most obvious differences found between hulled and hull-less
barley types were the malt extract development and cytolytic modification achieved during malting
process. Variation in the B-glucan content between the hulled and hull-less samples shows a tendency
towards a higher B-glucan content in hull-less barley varieties. Among malting varieties, winter varieties
had in average higher malt extract content, friability, Kolbach Index, and wort viscosity, but lower -
glucan content when compared to spring varieties. A comparison of the malting behaviour also showed that
spring varieties had in average higher grain f-glucan content and achieved lower values of wort viscosity.
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CIKLOLINOPEPTID-E KAO MARKER OKSIDACIJE LANENOG ULJA

CYCLOLINOPEPTIDE-E AS A MARKER OF FLAXSEED OIL OXIDATION

Marko Obranovi¢', Dubravka Skevin', Klara Kralji¢', Milan Pospisil?,
Sandra Balbino, Iva Trtanj*

'Prehrambeno-biotehnoloski fakultet, Sveuciliste u Zagrebu,
Pierottijeva 6, 10 000 Zagreb, Hrvatska
2Agronomski fakultet, Sveuciliste u Zagrebu, Svetosimunska cesta 25, 10 000 Zagreb, Hrvatska

Specifi¢ni sastav masnih kiselina lanenog ulja (preko 50 % a-linolenske masne kiseline i preko 90 %
nezasi¢enih masnih kiselina) predstavlja znacajni problem pri ¢uvanju i odredivanju trajnosti ovog
proizvoda. Cilj ovog istraZivanja bio je utvrditi utjecaj tri razli¢ita nac¢ina proizvodnje lanenog ulja (hladno
presanje, presanje nakon kondicioniranja i ultrazvuéna ekstrakcija) iz Cetiri sorte lana na iskoriStenje te
trajnost proizvedenog ulja kroz Sest mjeseci skladiStenja. Kako bi se utvrdio stupanj oksidacije ulja
odredeni su primarni i sekundarni produkti oksidacije. U uljima je odreden i ciklolinopeptid-E (specifi¢na
hidrofobna skupina peptida koji zaostaju u hladno presanom lanenom ulju) primjenom HPLC. lako su
najveca iskoristenja dobivena preSanjem nakon kondicioniranja sjemena (84,5-88,7 %), hladno presana ulja
su pokazala najbolju odrzivost. Ultrazvuéna ekstrakcija imala je znatno slabije iskoristenje (54,1-65,0 %).
U svim uzorcima ulja detektiran je oksidirani ciklolinopeptid-E ¢ija koncentracija proporcionalno raste s
vremenom skladiStenja. Vrijednosti peroksidnog broja svih skladistenih uzoraka su u skladu s Pravilnikom
0 jestivim uljima i mastima (2012.), ali nedovoljan pokazatelj oksidacijskog kvarenja lanenog ulja zbog
porasta ciklolinopeptida-E.
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KARAKTERIZACIJA KLOROGENSKIH KISELINA U KAVI PRIMJENOM
DIFERENCIJALNE PULSNE VOLTAMETRIJE

CHARACTERIZATION OF CHLOROGENIC ACIDS IN COFFEE
BY DIFFERENTIAL PULSE VOLTAMMETRY

Ivana Tomac, Marijan Seruga

Faculty of Food Technology, Department of Applied Chemistry and Ecology, University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia

Chlorogenic acids (CGAs) are one of the most important dietary polyphenols in human diet and the coffee
is the major source of CGAs. The most abundant CGAs in the coffee are caffeoylquinic acids (CQAs) and
the dominant is 5-O-caffeoylquinic acid (5-CQA). In this study, the characterization of CGAs in different
coffee samples was performed by differential pulse voltammetry (DPV) and 5-CQA was used as a
standard. The effect of concentration of 5-CQA on the DPV responses was investigated. Calibration curve
has shown linearity in the concentration range 5-50 pmol L™ (LOD=1.2-10° mol L™, LOQ=4-10" mol L™).
Coffee extracts (green beans, roasted beans, ground coffee, instant coffee) were diluted in 0.1 mol L™ PBS
pH 7 in order to perform DP voltammogram. All DPVs of coffees were characterized by the presence of
two anodic peaks, peak 1 between 0.187-0.200 V and peak 2 between 0.430-0.444 V. In order to identify
the profile of CGAs in the coffee samples, the spiking was performed with standard solutions of CQAs,
diCQAs and FQAs. The total CGAs content in coffee samples was calculated from the summarised peak
current (1) values of peak 1 and peak 2 by using calibration curve of 5-CQA as a standard. The total CGAs
content was expressed as mg 5-CQA equivalents per 100 g of coffee (mg 5-CQAE/ 100 g coffee). The
CGAs content decreases as follow: green coffee, ground coffee, instant coffee, roasted beans. This
indicated that the roasting process and the coffee processing have an influence on the loss of CGAs. DPV
results are in the very good agreement with the results obtained by HPLC method. The DPV measurements
of coffee samples have shown that electrochemical properties of coffee samples were very similar to that of
investigated CGAs. Therefore, DPV has shown as very sensitive and selected method for the determination
of total CGAs content of coffee samples.

[1] M. Namazian, H. R. Zare, Electrochim. Acta 50 (2005) 4350-4355.

[2] P. J. Eravuchira, R. M. El-Abassy, S. Deshpande et al., Vib. Spectrosc. 61 (2012) 10-16.

[3] S. Mishra, P. Tandon, P. J. Eravuchira et al., Spectrochim. Acta Part A 104 (2013) 358-367.
[4] I. Tomac, M. Seruga, Int. J. Electrochem. Sci. 11 (2016) 2854-2876.
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RAZVOJ MIKRO-KOMPLEKSA NA BAZI PROTEINA | POLISAHARIDA
ZA INKAPSULACIJU MODELNIH POLIFENOLNIH ANTIOKSIDANSA

DEVELOPMENT OF PROTEIN-POLYSACCHARIDE MICRO-SIZED
COMPLEXES ENCAPSULATING MODEL POLYPHENOLIC ANTIOXIDANTS

Ana Bel3¢ak-Cvitanovi¢!, Anja Steffen-Heins?, Arijana Busi¢', Eva Maria Theismann?,
Julia Keppler®, Aleksandra Vojvodié¢*, Drazenka Komes®

Faculty of Food Technology and Biotechnology, Department of Food Engineering,
University of Zagreb, 10 000 Zagreb, Croatia
?Institute of Human Nutrition and Food Science, Department of Food Technology,
Kiel University, Kiel, Germany

In recent years utilizing biopolymer interactions, or crosslinking-assembled spherical structures, enabled
the encapsulation and targeted delivery of numerous active ingredients. The self-assembly of proteins such
as zein or casein micelles has already been explored as a vehicle for delivery of hydrophobic bioactive
compounds, while the use of alginate-protein or chitosan-protein complexes has been introduced very
recently, mostly for encapsulation of pharmaceutical model drugs. In this study we focus on using alginate,
chitosan and proteins as biopolymer building blocks for encapsulation of quercetin, a representative poorly
water-soluble lipophilic polyphenolic antioxidant.

The approach of improving quercetin solubility in a mixture of ascorbic acid was evaluated, and compared
to plain compounds based on their antioxidant capacity. Electrostatic complexation between alginate and
chitosan and reinforcement with whey proteins was conducted and mediated additionally by temperature
(T=70 °C) and ionic cross-linking (Ca?"). The encapsulation of both quercetin and ascorbic acid was
achieved, enabling to entrap up to 71 % of quercetin and 55 % of ascorbic acid. Micro-sized spherical
particles of alginate-chitosan and whey proteins-chitosan were produced ranging up to 940 pum, with
alginate-chitosan particles producing smaller particles. Whey protein-chitosan particles were less spherical,
but provided much slower release of quercetin from the particles in simulated gastric and intestinal fluids.
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75



International Conference 16th RuZi¢ka days
“TODAY SCIENCE — TOMORROW INDUSTRY”
September 21-23, 2016 / Vukovar, Croatia

Prehrambena tehnologija i biotehnologija / Food Technology and Biotechnology

PRIMJENA UMJETNIH NEURONSKIH MREZA ZA RAZVOJ HPLC METODA
ZA GRADIJENTNU SEPARACIJU POLIFENOLNIH SPOJEVA
1Z LJEKOVITIH BILINIH VRSTA

APPLICATION OF ARTIFICIAL NEURAL NETWORKS (ANN)
FOR DEVELOPMENT OF HPLC GRADIENT SEPARATION METHODS
OF POLYPHENOLIC COMPOUNDS IN MEDICINAL PLANTS

Ana Bel3¢ak-Cvitanovié¢', Ana Jurinjak Tusek? Davor Valinger?,
Maja Benkovié¢?, Tamara Jurina®, Drazenka Komes"

Faculty of Food Technology and Biotechnology, Department of Food Engineering,
University of Zagreb, 10 000 Zagreb, Croatia
%Faculty of Food Technology and Biotechnology, Department of Process Engineering,
University of Zagreb, 10 000 Zagreb, Croatia

Recent years have been marked by research activities undertaken to systematize the identification,
standardization and use of medicinal plants, both for primary health care, as well as a semi-industrial or
industrial processes, which implies their transformation into safe, reliable and stable phytopharmaceutical
products. For that purpose, high performance liquid chromatography (HPLC) methods are imperative for
the regular quality control and identification of pharmacologically active compounds. Enormous research
efforts have been so far conducted resulting with a vast number of HPLC methods developed for
identifying polyphenolic constituents of medicinal plants.

In the present study, the approach of using artificial neural networks (ANNS) for the prediction of optimal
HPLC method for the separation of different groups of polyphenolics was applied. For that purpose, the
composition of mobile phase, pH, analysis duration and flow as the input parameters were investigated on
separation behaviour of gallic, rosmarinic and chlorogenic acids as well as quercetin and rutin as the
outputs from five different medicinal plant extracts. The optimal neural network chosen based on the
predicted response factor values, mean of squares error (MSE), average error percentage (Er %), and
coefficients of correlation (r) was able to highly accurately predict the experimental responses. The results
of the present study confirm the usefulness of ANNSs in the development of HPLC gradient separation
methods.

Acknowledgements:

This study is a contribution to the project ,,Application of microreactors in the analysis of antioxidant
activity of medicinal plants (MICRO-AA)“, project number HR.3.2.01-0069, which is funded by the
European Social Fund (ESF) through the Human Resources Development program.
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UTJECAJ RAZLICITIH METODA PROCESIRANJA I KONZERVIRANJA
NA NEKA SVOJSTVA PIREA | PRAHA OD BATATA

EFFECTS OF DIFFERENT PROCESSING AND PRESERVATION METHODS
ON SOME PROPERTIES OF SWEET POTATO PUREE AND POWDER

Nela Nedi¢ Tiban, Ante Lon¢arié

Faculty of Food Technology, J. J. Strossmayer University of Osijek,
F. Kuhaca 20, 31 107 Osijek, Croatia

The aim of the study was to investigate the effects of thermal treatments, baking and steaming, of orange
and purple-fleshed sweet potato cultivars (Ipomea batatas) on thermal behaviour of purees before and after
freezing, and after freeze-drying. In addition, total and soluble solids, water activity and colour of sweet
potato purees and powders were also determined.

The results showed that purees prepared from baked orange and purple-fleshed sweet potatoes had higher
total (19.11 and 29.15%) and soluble solids (11.11 and 14.15%), which contributed to the lowest freezing-
Tf, (-13.20 and -17.52 °C) and melting peak temperatures-Tm, (3.44 and 2.10 °C), respectively. Purees
made from steamed orange and purple-fleshed sweet potatoes had Tf, -12.10 and -14.44 °C, and Tm, 4.91
and 3.25 °C, respectively, and purees made from orange and purple-fleshed raw tubers had Tf, -11.83 and -
13.93 °C, and Tmj, 5.88 and 3.41 °C, respectively. Regardless the processing method, freeze-dried purple-
fleshed sweet potato had higher glass transition temperatures (TQmig), ranged from 41.27 to 42.06 °C, in
comparison with freeze-dried puree made from orange-fleshed sweet potato (36.99 to 38.34 °C). The
highest change in colour (AE) was observed in freeze-dried powders prepared from steamed orange (24.42)
and baked purple-fleshed (15.53) sweet potatoes.
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UTJECAJ UVJETA EKSTRAKCIJE NA ISKORISTENJE EKSTRAKCIJE,
SADRZAJ UKUPNIH POLIFENOLA I ANTIOKSIDACIJSKI KAPACITET
STOLISNIKA (Achilea millefolium L.)

EFFECT OF EXTRACTION CONDITIONS ON EXTRACTION YIELD,
TOTAL POLYPHENOLIC CONTENT AND ANTIOXIDANT CAPACITY
OF YARROW (Achilea millefolium L.)

Maja Benkovi¢, Ana Belscak-Cvitanovi¢, Tamara Jurina,
Davor Valinger, Ana Jurinjak Tusek

Faculty of Food Technology and Biotechnology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia

In search for novel, functional foods, the food industry is turning towards utilization of herbal extracts in
food products. The use of medicinal plants, a widespread source of bioactive compounds with well
documented functional properties is becoming more appealing for the food industry. Yarrow (Achilea
millefolium L.) is widespread in a moderate climate region of Europe, North America and Asia. It is rich in
flavonoids, tannins, sterols, asparagine and salicylic acid. In order to obtain the highest possible amount of
bioactives, efficient extraction procedures are required. To keep the extraction “green”, only water and
ethanol can be used as solvents. The aim of this paper is to optimize and define the effect of extraction
conditions on extraction yield, total polyphenolic content and antioxidant capacity of yarrow. Particle size,
duration of the extraction process, mixing speed and temperature were taken into account as factors
influencing the water extraction of bioactive compounds from yarrow. Taguchi orthogonal array was used
as an experiment design method. Based on the obtained results, the following extraction conditions resulted
in the highest extraction yield (0.82% of dry mater): particle size less than 100 um, 30 minutes extraction
at 80 °C and 500 min™ speed of the magnetic stirrer. These conditions also represent the optimal conditions
for extraction of the antioxidant compounds (0.42 mmol/g of dry matter analysed by the ABTS assay and
0.51 mmol/g of dry matter analysed by the DPPH method) and total polyphenols (44.87 mg GAE/g dry
matter). Based on the results of this study, temperature, duration, particle size and mixing speed have a
simultaneous influence on the extraction yield, total polyphenolic content and antioxidant capacity of
yarrow extracts.
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PROMJENE UKUPNIH KAROTENOIDA I BOJE KUKURUZA SECERCA
TIJEKOM DOZRIJEVANJA

CHANGES OF TOTAL CAROTENOIDS AND COLOUR
OF SWEET CORN DURING MATURATION

Rezica Sudar, Tatjana Ledencan, Marija Viljevac, Daniela Horvat

Agricultural Institute Osijek, Juzno predgrade 17, 31 000 Osijek, Croatia

Colour change of the fruit during the maturation is a result of change in the concentration and distribution
of the pigments and it is under the influence of many factors, such as genotype, environment, production,
etc. Carotenoids, a group of lipid-soluble bioactive compounds are responsible for the yellow colour in
corn grains. The objectives of this paper were to determine the total carotenoids and colour in sweet corn
genotypes at five harvest dates and to determine the correlations among evaluated traits. Ten shrunken
sweet corn hybrids were evaluated in 2013 and 2014. Corn were harvested 20, 23, 26, 29 and 32 days after
pollination and the colour was measured on the cob surface with a Minolta Chroma meter (L*, a*, b*).
Total carotenoids were determined spectrophotometrically. Significant (P < 0.05) differences were
observed among sweet corn genotypes and harvest data for colour parameters a* and b*. For total
carotenoids content significant (P < 0.05) effect had environment, genotype and harvest date. Results
revealed that during maturation of sweet corn grains, total carotenoids content were increased from 12.67
to 22.88 w/g fresh weight from the first to the last day of harvest. In average, total carotenoids content in
genotype ranged from 11.69 to 20.85 /g fresh weights. Significant linear correlations between total
carotenoids and colour parameter a* (r=0.76) and b* (r=0.56) was obtained. This correlation indicates that
the breeders on the basis of colour grains can select genotypes with increased content of carotenoids.
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IN VITRO PROOKSIDACIJSKI I ANTIPROLIFERATIVNI UCINAK
EKSTRAKTA BILJKE PRUNUS SVPINOSA L.
U JETRENIM KANCEROZNIM STANICNIM LINIJAMA

IN VITRO PROOXIDANT AND ANTIPROLIFERATIVE ACTIVITY
OF PRUNUS SPINOSA L. PLANT EXTRACT IN LIVER CANCER CELL LINES

Teuta Murati', Marina Mileti¢!, Ana Stefanko®, Josipa Kolari¢!,
Verica Dragovié-Uzelac?, Ivana Kmeti¢'

Faculty of Food Technology and Biotechnology, Laboratory of Toxicology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia
*Faculty of Food Technology and Biotechnolog, Laboratory for Technology of Fruits and Vegetables
Preservation and Processing, University of Zagreb, Pierottijeva 6,
10 000 Zagreb, Croatia

Prunus spinosa L. (blackthorn), a spiny shrub native to Europe, western Asia and northwest Africa, is used
in traditional medicine as a remedy for various diseases. To validate claimed anticancer properties, Prunus
spinosa L. blossom alcoholic extract was subjected to bioassays in mouse (Hepa 1-6) and human (Hep G2)
liver cancer cell lines. Cells were exposed to different concetrations of extract (10 - 200 ug mL™), and
antiproliferative activity was determined by Kenacid blue method after 72 hours. Inhibitory effects on
Hepa 1-6 cells were observed at all concentrations of blossom extract and statistically significant inhibition
of cellular proliferation was detected at > 100 pg mL™ (p<0.025 — p<0.01). Dose dependent significant
cytotoxicity of Prunus spinosa L. was also confirmed in Hep G2 cells with concentrations above 50 pg mL’
1 (p<0.01 — p<0.001). The extent of the cellular viability loss and accelerated cell death were greater in
human vs. mouse liver cancer cells as confirmed with determined ICs, values: 68.2 pg mL™ in Hep G2
cells < 85.41 ug mL™ in Hepa 1-6 cells. Furthermore, to assess antioxidant/prooxidant effects of blackthorn
blossom extract, ROS (Reactive Oxygen Species) formation was evaluated and results confirmed
prooxidant behaviour of Prunus spinosa L. blossom alcoholic extract in both liver carcinoma cell lines.
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KVALITETA VINA PAKIRANOG U VISESLOJNU AMBALAZU

THE QUALITY OF WINE PACKED IN MULTILAYER
PACKAGING MATERIAL

Nebojsa Koji¢', Lidija Jakobek?

YWupik d.d., Sajmiste 113¢, 32 000 Vukovar, Croatia
“Faculty of Food Technology, J. J. Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia

Wine can be packed in various types of packaging materials, from glass and metallic materials, to plastic
and multilayer materials. The best material is glass, although multilayer packaging also has good
characteristics for quality preservation. The aim of this study was to analyze two types of red wine (Venus
and Vranac) packaged in a multilayer packaging material (paper/Al foil/plastic foil), and to follow the
quality of wine in a 12 months period. During that time, usual quality parameters were followed: free and
total sulphur dioxide amount, sugar amount, total acids and alcohols. In addition to that, the amount of total
polyphenolic compounds and total flavonoids were measured with the use of spectroscopic methods. The
study showed that during that period both free and total SO, amount decreased, the amount of total acids
increased slightly, while sugars and alcohols remained stable. Total flavonoid and polyphenol amounts
fluctuated during that period. Quality parameters showed that multilayer packaging can preserve the
quality of wine since the sugar/acid ratio, alcohol content and flavonoid and polyphenol content remained
almost the same. Various oxidation reactions probably affected the decrease in the free and total SO, These
reactions should be investigated in the future.
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UTJECAJ TEHNOLOSKOG PROCESA PROIZVODNJE
NA SADRZAJ AROMATICNIH SPOJEVA, FENOLA I FLAVONOIDA
U VINIMA OD JABUKE

INFLUENCE OF TECHNOLOGICAL PROCESS ON AROMA COMPOUNDS,
POLYPHENOLS AND FLAVONOIDS CONTENT IN APPLE WINES

Anita Pichler, Ivana Ivié¢, Mia Mihovilovié¢, Mirela Kopjar

Faculty of Food Technology, J. J. Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek,Croatia

Fruit wines are produced by fermentation of musts obtained by pressing of various kinds of fruits such as
apple, pear, cherry, sour cherry, currant and so on. The process of production of these wines is similar to
the production of grape wine, but varies depending on the particular type of fruit. The aroma of wine is one
of the main characteristics that determines the quality of wine and has a very important role in the selection
of wines by the consumer. The scent of wine represents an extremely large qualitative and quantitative
chemical complex, because it contains more than a thousand volatile compounds identified in wine. The
aroma of the wine originates in part from raw materials, part from yeasts products during fermentation, and
part created by aging and nurturing of young wine. Individual flavor components are formed during the
aging of wine, and some gradually disappear and thus wine changes its organoleptic characteristics.

The aim of this study is to determine the content of aromacompounds, polyphenols, flavonoids and
antioxidant activity in wines from apples obtained by various technological process of production. It was
found that technological process of production affects the content of aroma compounds, polyphenols,
flavonoids and the antioxidant activity in the wines of apples.

The results of the analysis show that apple wine produced by fermentation of macerated apples had the
highest share of flavor compounds, while the wine obtained by fermentation of concentrated apple juice
had the lowest proportion of aroma compounds. Also, wine produced by fermentation of macerated apples
had the highest content of polyphenols, flavonoids and the highest antioxidant activity.
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RJESAVANJE PROBLEMA LOSE EKSPANZIJE I TEKSTURE
U KUKURUZNIM EKSTRUDATIMA OBOGACENIM S PIVSKIM TROPOM
| REPINIM REZANCIMA

RESOLVING THE PROBLEM OF POOR EXPANSION AND TEXTURAL
PROPERTIES IN CORN EXTRUDATES ENRICHED WITH BREWER'S SPENT
GRAIN AND SUGAR BEET PULP

Antun Jozinovié, Purdica Ackar, Jurislav Babi¢, Borislav Mili¢evic,
Jelena Panak Balenti¢, Drago Subari¢

Faculty of Food Technology, J. J. Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia

Corn grits is main raw material for production of numerous extrudates (snacks, breakfast cereals, etc.). In
order to increase nutritive value of extruded products, different type of food industry by-products have
been recently used. Namely, these inexpensive materials are good source of dietary fibres, proteins,
polyphenols and other valuable nutrients. However, during the extrusion process higher amount of fibres,
proteins and oils could reduce expansion, which results in poor physical properties of products. In this
study possibility of pectin addition (0.5 and 1% d.m.) with the aim of resolving the problem of poor
expansion and textural properties in corn extrudates enriched with brewer's spent grain (BSG) and sugar
beet pulp (SBP) (5, 10 and 15% of added by-products) was investigated.

Samples were produced in the laboratory single screw extruder at following parameters: temperature
profile (135/170/170 °C), screw compression ratio (4:1), round die (4 mm) and moisture content (15%).
Obtained extrudates were air-dried overnight, and expansion ratio (ER), bulk density (BD), hardness and
fracturability were determined.

The obtained results show that the addition of by-products decreased expansion ratio and fracturability, but
increased hardness and bulk density of extrudates. On the other hand, pectin addition resolved the problem
of poor expansion and textural properties in extrudates with by-products. In extrudates with SBP good
results were obtained when pectin was added in amount of 0.5%, but in extrudates with BSG satisfactory
results were obtained with 1% of pectin. In conclusion, pectin can be used successfully in production of
corn extrudates enriched with BSG and SBP, with the aim of resolving the problem of poor physical
properties in these extrudates.
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UTJECAJ DODATKA DISAHARIDA | GUARA NA ANTIOKSIDATIVNU
AKTIVNOST KVERCETINA

INFLUENCE OF DISACCHARIDES AND GUAR GUM ADDITION
ON ANTIOXIDANT ACTIVITY OF QUERCETIN

Ante Loncari¢, Mihaela Pisa¢i¢, Anita Pichler, Mirela Kopjar

Faculty of Food Technology, J. J. Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia

Food systems are very complex matrix and interactions between components have high impact on
antioxidant activity of phenolic compounds. The aim of this study was to evaluate influence of addition of
disaccharides (sucrose, trehalose and maltose) or/and guar gum on antioxidant activity of quercetin model
systems. Antioxidant activity was determined by DPPH, ABTS and FRAP method. Antioxidant activity of
quercetin, determined by DPPH method, was 5.94 pmol TE/100 mL. All other systems had higher
antioxidant activity. The highest antioxidant activity among systems with sugars addition had system with
sucrose addition (12.22 pmol TE/100 mL), and among system with guar gum and sugars, system with
trehalose addition (111.92 pmol TE/100 mL). Antioxidant activity of quercetin, determined by FRAP
method, was 14.59 umol TE/100 mL. Systems with addition of sugars had the same value of antioxidant
activity. Systems with guar gum and sugars addition had higher antioxidant activity, with system with
trehalose addition the highest value (24.19 pmol TE/100 mL). Antioxidant activity of quercetin,
determined by ABTS method, was 12.8 pmol TE/100 mL. Systems with sucrose and maltose had slightly
higher value while sample with trehalose addition significantly lower value. Samples with addition of guar
gum and trehalose or maltose had the highest antioxidant activity. Synergistic or antagonistic effect of
mentioned additives on antioxidant activity of quercetin model systems was also determined.
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SUPERKRITICNA CO; EKSTRAKCIJA PLODA KONOPLJIKE
VITEX AGNUS-CASTUS

SUPERCRITICAL CO; EXTRACTION OF VITEX AGNUS-CASTUS FRUIT

Stela Jokié!, Igor J erkovic’z, Krunoslav Aladic’3, Marina Raj i¢*, Mate Bili¢®

Faculty of Food Technology, J. J. Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia
2Faculty of Chemistry and Technology, University of Split, Rudera Boskovic¢a 35, 21 000 Split, Croatia
®Croatian Veterinary Institute, Branch - Veterinary Institute Vinkovci,
Josipa Kozarca 24, 32 100 Vinkovci, Croatia
Vextra d.o.o., dr. Ante Starcevica 38, 88 000 Mostar, Bosnia and Herzegovina

A traditional solvent extraction method requires relatively large quantities of solvents and often leaves the
residue. Therefore, there is an increasing demand for optimized extraction techniques which provide
shortened extraction time, reduce organic solvent consumption and decreased pollution. Supercritical Fluid
Extraction (SFE) technique presents various advantages over traditional methods, such as: the use of low
temperatures, reduced energy consumption and high product quality due to the absence of the solvent in
extracts. In SFE process environmental friendly CO, is primarily used as the extracting agent (non-toxic,
non-flammable, odourless, tasteless, inexpensive and readily available in large quantities, environmentally
friendly and GRAS (generally recognized as safe) solvent). The aims of the present research were as
follows: (1) production of the extracts from Vitex agnus-castus fruit by supercritical CO, extraction under
various process parameters, (2) investigation of chemical composition of obtained extracts by gas
chromatography and mass spectrometry (GC-MS). The changes in extraction conditions affected the yield
remarkably. CO, extracts mainly contained B-caryophyllene, trans-p-Farnesene, bicyclogermacrene, 1,8-
cineole and sabinene.
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PROMJENE NA SKROBU TIJEKOM SUSENJA TJESTENINE
OBOGACENE JECMOM

CHANGES IN THE STARCH DURING THE DRYING
OF BARLEY ENRICHED PASTA

Indira Kosovi¢, Marijeta Kruselj, Antun Jozinovi¢, Marko Juki¢,
Daliborka Koceva Komleni¢, Purdica Ackar

Faculty of Food Technology, Josip Juraj Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia

Pasta is widespread cereal based product due to its simple formulation and relative ease of processing, its
storability and versatility in use, and its comparatively low cost. Overall quality of durum wheat pasta is
influenced primarily by the properties of the protein and the starch fraction, and their transformation during
extrusion, dehydration and cooking. Barley is a rich source of B-glucan, a valuable soluble dietary fiber that
has an influence on viscosity. Pasta was made with barley flour addition (10-50 %, control sample was
made from durum semolina) on laboratory minipress and laboratory extruder. Samples were dried under
three temperature regimes (50, 70 and 90 °C). Pasting properties and damaged starch content were
investigated. Brabender micro visco amylograph was used for determination of the pasting properties
(maximum viscosity, setback and breakdown). Results showed that barley flour addition increased
maximum viscosity, breakdown and setback of the samples and higher (90 °C) drying temperature
decreased above mentioned parameters. Starch damage was higher in samples dried on higher temperature
and in samples made on laboratory extruder in comparison to laboratory minipress.
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ODREBPIVANJE KORELACIJA IZMEDPU ELEKTRICNE VODLJIVOSTI,
SUHE TVARI, UKUPNIH POLIFENOLA I ANTIOKSIDACIJSKOG
KAPACITETA EKSTRAKATA NEVENA (Calendula officinalis)

DETERMINATION OF CORRELATIONS BETWEEN ELECTRICAL
CONDUCTIVITY, DRY MATTER, TOTAL POLYPHENOLIC CONTENT
AND ANTIOXIDANT CAPACITY OF MARIGOLD EXTRACTS
(Calendula officinalis)

Davor Valinger, Tamara Jurina, Maja Benkovi¢, Ana Jurinjak Tusek,
Ana Belscak-Cvitanovié¢

Faculty of Food Technology and Biotechnology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia

Marigold has been used in folk medicine for centuries. Traditionally, it has been used to treat
conjunctivitis, blepharitis, eczema, gastritis, minor burns including sunburns, warts, and minor injuries
such as sprains and wounds. Today, marigold is being investigated for its anti-cancer properties. According
to recent literature, there has been evidence of success in treating certain cancers (i.e. Heren's carcinoma)
combining marigold with other herbs such as Echinacea purpurea, Scorzonera humilis L., and Aconitum
moldavicum [1].

In this research, physical properties (extraction yield determined as dry matter content and electrical
conductivity of the extracts) and chemical properties (total polyphenols (Folin-Ciocalteau reagent) and
antioxidant capacity (ABTS method)) were correlated. The plant extracts were prepared by conventional
aqueous extraction using a high solid-to-liquid ratio (SLR = 50, w/w) and by stirring (500 rpm) at three
different temperatures (40 °C, 60 °C, 80 °C ) for 90 minutes. The samples for analysis were taken at
regular time intervals (0.5, 1,2, 3,4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 70, 80, 90 min).
Simple regression models showed strong positive correlations between electrical conductivity, total
polyphenolic content and antioxidant capacity at the temperatures of 40 °C and 60 °C while at 80 °C
correlations were not as strong.

[1] G. I. Mahmoud, J. Med. Plants Res. 7 (2013) 561-572.
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EKSPRESIJA VEGF | VEGFR-1 U TKIVU PRIMARNOG TUMORA RAKA
DOJKE I NJIHOVA KORELACIJA SA PATOHISTOLOSKIM FAKTORIMA

VEGF AND VEGFR-1 EXPRESSION IN THE PRIMARY BREAST CANCER
TUMOUR TISSUE AND THEIR CORRELATION
TO PATOHISTOLOGICAL FACTORS

Nahida Srabovi¢', Adaleta Softi¢', Zlata Mujagi¢', Jasminka Mujanovi¢-Mustedanagi¢?,
Aida Smajlovi¢*, Zdeno Muminovié®

Faculty of Pharmacy, University of Tuzla, Tuzla, Bosnia and Herzegovina
%Faculty of Medicine, University of Tuzla, Tuzla, Bosnia and Herzegovina
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VEGF and its receptor VEGFR-1 have been shown to modulate tumour angiogenesis and promote tumour
progression in breast cancer. Here, we hypothesized that increased expression of VEGF and VEGFR-1 in
primary breast cancer tumour is associated with poor prognosis. Primary aim of present study was to
determine the VEGF and VEGFR-1 expression in breast cancer tumour and surrounding tissue in relation
to pathohistological prognostic factors (lymph node status, histological grade and tumour size) and in
relation to serum VEGF, as well as serum IL-6 which is considered to be an indirect angiogenic factor
facilitating VEGF production and distribution to metastatic sites.

Immunohistological staining was performed to determine VEGF and VEGFR-1 expression in tumour and
surrounding tissue of 24 breast cancer patients, and in control healthy breast tissue of 17 benign breast
diseases patients. Pathohistological analysis was performed in accordance to standard diagnostic protocols.
Serum VEGF and IL-6 was measured by ELISA.

VEGF expression was increased in breast cancer tumour in relation to control (p=0,0001). VEGFR-1
expression was increased in breast cancer tumour in relation to surrounding tissue (p=0,005) and control
(p=0,0001). Significant correlation between VEGF and VEGFR-1 expression was found (p=0,032). No
significant correlations between VEGF and VEGFR-1 expression and pathohistological factors or serum
VEGF and IL-6 were found. Significant correlation between serum VEGF and IL-6 was not obtained.
These results indicate that VEGF and VEGFR-1, together have significant role in carcinogenesis of breast
cancer but their prognostic value was not confirmed.
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ENDEMSKA SATUREJA SUBSPICATA L. - KEMIJSKI PROFIL
I BIOLOSKA AKTIVNOST ETERICNOG ULJA

ENDEMIC SATUREJA SUBSPICATA L. - CHEMICAL PROFILE
AND BIOLOGICAL ACTIVITY OF ESSENTIAL OIL

Mejra Bektasevi¢', lvana Carev?, Franko Buréul?, Mila Radan?, Olivera Politeo?
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U usporedbi s zemljama Centralne i Zapadne Europe, tradicionalna medicina Bosne i Hercegovine je
vecinom neistrazena. Jedna od Karakteristi¢nih i nedovoljno istrazenih ljekovitih biljnih vrsta je i endemska
Satureja subspicata L. (Lamiaceae), koja se na podru¢ju BiH tradicionalno koristi u lije¢enju razli¢itih
bolesti. Alzheimerova bolest je degenerativna bolest mozga i najée$¢i oblik demencije koji pogada stariju
populaciju.[1] Brojna oksidativna o$teCenja organizma povezuju se s patogenezom ove bolesti. U njenom
tretmanu Kkoriste se inhibitori acetilkolinesteraze, enzima koji katalizira hidrolizu acetilkolina,
neurotransmitora u mozgu. U potrazi za potencijalnim inhibitorima ovog enzima, brojne samonikle biljke i
njihovi sekundarni metaboliti bivaju predmet proucavanja.

Cilj ovog rada je bio istraziti kemijski sastav eteri¢nog ulja biljke Satureja subspicata L., te ispitati bioloski
potencijal izoliranih hlapljivih spojeva u smislu antioksidacijskog i antikolinesteraznog potencijala.
Izolacija etericnog ulja je izvrSena hidrodestilacijom, u modificiranoj aparaturi po Clevengeru.
Identifikacija sastavnica eteri¢nog ulja je provedena pomocu spregnute tehnike plinske kromatografije i
spektrometrije masa (GC/MS). Antioksidacijski potencijal uzorka etericnog ulja je testiran DPPH i FRAP
metodom, dok su sposobnost inhibicije enzima acetilkolinesteraza i butirilkolinesteraza testirani metodom
po Ellmanu.

Dobiveni rezultati su pokazali da izolirano ulje veoma uspje$no inhibira testirane enzime, u odnosu na
njihove poznate inhibitore, te pokazuje dobar antioksidacijski potencijal, testiran objema metodama.

[1] D. Y. Zhu, C. H. Tan, Y. M. Li, Medicinal Chemistry of Bioactive Natural Products, J. Wiley&Sons,
New Jersey, 2006, str. 144.
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KEMIJSKI SASTAV | ANTIMIKROBNI POTENCIJAL HLAPLJIVIH
SPOJEVA BILIJKE CENTAUREA SOLSTITIALIS

CHEMICAL COMPOSITION AND ANTIMICROBIAL POTENTIAL
OF CENTAUREA SOLSTITIALIS VOLATILE COMPOUNDS

Ivana Carev', Ana Maravi¢?, Mirko Rug¢i¢?, Mirjana Skocibusié¢?, Olivera Politeo®
j

Faculty of Chemistry and Technology, University of Split, Rudjera Boskovica 35, 21 000 Split, Croatia
’Faculty of Natural Science, University of Split, Rudjera Boskovica 33, 21 000 Split, Croatia

Centaurea solstitialis L. (Asteraceae), yellow star thistle, is a perennial or biennial herbaceous plant
growing in a dense populations on dry desolate grasslands, cultivated areas or abandoned sunny habitats
along the Mediterranean region. Several Centaurea species are used in a traditional medicine and aerial
parts of C. solstitialis were used in ethnomedicine for treatment of malaria, peptic ulcer, Herpes labialis,
colds, dyspepsia, abscesses, hemorrhoids and some gastrointestinal disorders. The volatile oil (VO),
obtained by hidrodistillation from aerial plant parts was investigated for its antimicrobial activity against
Gram-positive and Gram-negative opportunistic pathogenic bacteria and fungi, using disc-diffusion and
microdilution assays. The chemical analysis of VO, performed using GC and GC-MS, found 25
compounds, distributed into terpene and nonterpene compound groups. Hexadecanoic acid, a-linolenic
acid, germacrene D and heptacosane were dominant compounds. The C. solstitialis VO exhibited very
good inhibitory potential against cefotaxime-resistant Pseudomonas aeruginosa, Escherichia coli,
Chronobacter sakazakii, Bacillus cereus and Clostridium perfringens. The oil was found to be extremely
potent in inhibiting fungal growth of Candida albicans, Penicillium funiculosum and Aspergillus
fumigatus. Based on literature data, we speculate that the significant antifungal and antibacterial activity of
C. solstitialis VO observed herein is chemical composition-depended and could be due to the presence of
high amount of sesquiterpene germacrene D or aliphatic acids, as one of oil's main constituents.
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BIODOSTUPNOST ANTOCIJANA 1Z POKOZVICE CRNOG GROZDA
U SERUMU C57BL/6 MISA

THE BIOAVAILABILITY OF ANTHOCYANINS FROM THE SKINS
OF RED GRAPES IN THE SERUM OF C57BL/6 MOUSE

Irena Landeka Juréevi¢*, Monika Fumié!, Domagoj Diki¢?, Verica Dragovié-Uzelac?,
Sandra Pedisi¢!, Zoran Zori¢!
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The aim of this study was to investigate the bioavailability of anthocyanins from the skins of red grapes in
mouse serum. Anthocyanins are a subgroup of flavonoids and natural plant pigments responsible for
various shades of red, purple and blue grapes. The fate of anthocyanins after oral administration follows a
unique path that is different from other flavonoids. Differences in the absorption of different types of
anthocyanins indicate that the absorption is dependent on the chemical structure of anthocyanins and the
type of conjugation. It is difficult to determine the bioavailability of anthocyanins because of supplements
which contain several structurally different anthocyanins and because of reactions that allow the
conversion of cyanidin into peonidin, delphinidin into petunidin and petunidin into malvidin. Pelargonidin-
3-0-glucoside is metabolised to a small number of products and it is better absorbed compared to cyanidin-
3-0-glucoside. This study was carried out on an animal model of C57BL / 6 mice which were treated with
the extract from the skins of grapes (BSE). The numbers of serum groups were collected after 15, 30, 60,
120, 180 and 240 min and analyzed on a HPLC-MS (high performance liquid chromatography with MS /
MS detection). The dominant metabolites in the serum were: malvidin-3-glucoside (Mal-3-Glc), peonidin-
3-glucoside (PEO-3-Glc) and cyanidin-3-glucoside (Cy-3-Glc). The maximum levels of anthocyanidin-
glucoside levels in the serum were measured 60 min after the treatment of animals, and were: 63.092;
7.455 and 124.061 ng mL™. The results show that these molecules from a purified extract of grape
epidermis improve the total antioxidant capacity of the serum.
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»SCREENING*“ EKSTRAKATA LJEKOVITIH BILJAKA DOBIVENIH
PRIMJENOM RAZLICITIH TEHNIKA EKSTRAKCIJE NA SADRZAJ
KUMARINA | ANTIOKSIDACIJSKU AKTIVNOST

SCREENING OF SOME MEDICINAL PLANTS EXTRACTS OBTAINED
BY DIFFERENT EXTRACTION TECHNIQUES ON COUMARIN CONTENT
AND ANTIOXIDANT ACTIVITY

Maja Molnar®, Dragica Suknovi¢?, Blanka Bili¢', Krunoslav Aladi¢?,
Drago Subari¢’, Stela Joki¢*

YFaculty of Food Technology, J. J. Strossmayer University of Osijek, Franje Kuhaca 20,
31 000 Osijek, Croatia
Department of Clinical Laboratory Diagnostics, University Hospital Centre Osijek, Huttlerova 4,
31 000 Osijek, Croatia
®Croatian Veterinary Institute, Branch - Veterinary Institute Vinkovci, Josipa Kozarca 24,
32 100 Vinkovci, Croatia

Importance of biologically active natural compounds from plant sources has become one of the most active
research in the recent years. Biologically active compounds are often present in the plants in low
concentrations, they are chemically sensitive and make up the basic raw material for the production of
drugs, cosmetics and flavors for foodstuff.

Seven medicinal plants, namely Helichrysum italicum (Roth) G. Don, Angelica archangelica L.,
Matricaria chamomilla L., Lavandula officinalis L., Salvia officinalis L., Melilotus officinalis L. and Ruta
graveolens L. were used in this study. The aim of this study was to compare obtained extracts of medicinal
plants, produced with various extraction techniques (soxhlet, macaretion, supercritical CO, extraction)
based on their antioxidant activity and coumarin content determined by high performance liquid
chromatography (HPLC). Melilotus officinalis ethanol extract was found to contain the highest yield of
coumarin, while Salvia officinalis and Helichrysum italicum ethanol extracts showed the highest
antioxidant activity. Generally, ethanol extracts showed the best antioxidant activity and in the most cases
the highest yield of extracted coumarin.

Acknowledgements:
This study is a contribution to the project ,,Development of high valued products based on medicinal plant
extracts* (project number INGI-2015-5).
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UTJECAJ FLAVONOIDA 1Z CVIJETA PRUNUS SPINOSA L.
| WHEY PROTEINA NA OKSIDACIJSKO/ANTIOKSIDACIJSKI STATUS
U C57BL/6 MISA

EFFECT OF FLAVONOIDS FROM FLOWERS OF PRUNUS SPINOSA L.
AND WHEY PROTEIN TO OXIDATION / ANTIOXIDANT STATUS
IN THE C57BL/6 MOUSE

Irena Landeka Juréevi¢', Domagoj Diki¢?, Vedran Bolta?, Ivona Paradzik’, Lea Sablji¢!

Faculty of Food Technology and Biotechnology, University of Zagreb,
Pierottijeva 6, 10 000 Zagreb, Croatia
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This study was conducted to evaluate the effects of high-protein diets and flavonoids isolated from the
flowers of Prunus spinosa L. on various markers of oxidative stress in the liver and kidney of a mouse.
Under normal physiological conditions the cell system is able to neutralize free radicals through catalytic
removal of reactive oxygen species (ROS) with antioxidant enzymes. Antioxidant activity of the whey
protein (WP) is based on the high content and bioavailability of the amino acid cysteine, which helps in the
synthesis of glutathione (GSH), a potent intracellular antioxidant. The effect of WP and flavonoids isolated
from the flower trnina (ECT) has been investigated in laboratory animals (C57BL/6 mouse) through 30
days of treatment. The animals were divided into 4 groups: group | - control group; group Il - ECT; group
I - WP and group IV - WP + ECT. The investigated biomarkers of oxidative stress in the organs were
malondialdehyde (MDA) and reduced glutathione (GSH). The results show that a treatment with ECT
significantly reduced the activity of MDA in the organs of mice compared to the control group, while the
other group remained at the level of the control group. The concentrations of reduced glutathione (GSH) in
the examined organs were statistically significantly increased in all groups compared to the control group.
These results indicate that the extract of a flower trnina and whey proteins may act as a nutritional
ingredient to increase endogenous antioxidant enzymes and reduce oxidative stress.
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SFINGOIDNE BAZE U MLIJEKU ZDRAVIH ZENA
SPHINGOID BASES IN MILK OF HEALTHY WOMEN

Slavica Potoc¢ki, Ivana Karmeli¢

Zavod za kemiju i biokemiju, Medicinski fakultet,
Sveuciliste u Zagrebu, Salata 3, 10 000 Zagreb, Hrvatska

Sfingolipidi su grupa lipida kojima je zajednicka dugolancana sfingoidna baza. Najzastupljenije sfingoidne
baze u sisavaca jesu sfingozin i sfinganin. Sfingolipidi su prisutni u svim eukariotskim stanicama.
Sudjeluju u raznim prijeko potrebnim metabolickim, neuroloskim i unutarstani¢nim signalnim procesima.
Mijenjaju se tijekom stani¢nog rasta, diferencijacije i maligne transformacije. te se povezuju s procesima
na povrsini stanice koji su vazni za prijenos signala u unutrasnjost stanice. Sfingolipidi i njihovi razgradni
produkti (npr. sfingozin i ceramid) jesu bioloski aktivni spojevi s anti-tumorskim i bakteriostatskim
svojstvima. lako ovi spojevi nisu esencijalni sastojci hrane, istrazivanja ukazuju na ulogu njihovih
razgradnih produkata u odrzavanju zdravlja, te stoga i nuzno unoSenje odredene koli¢ine sfingolipida
hranom u organizam.

Poznato je da maj¢ino mlijeko ima ¢itav niz biokemijskih, metaboli¢kih, prehrambenih i imunoloskih
znacajki te u potpunosti zadovoljava potrebe dojenceta. Sastav majéinog mlijeka je dinamican. Mijenja se
ovisno o prehrani, duljini laktacije, a postoji razlika i izmedu populacija.

Cilj ovog istrazivanja je bio odrediti koncentracije slobodnog i ukupnog sfingozina i sfinganina u mlijeku
zdravih Zena treceg, petog, sedmog, Cetrnaestog i Cetrdesetdrugog dana laktacije. U tu svrhu sfingolipidi su
ekstrahirani iz mlijeka, a slobodne i ukupne sfingoidne baze su dobivene baznom, odnosno kiselom
hidrolizom. Analiza sfingozina i sfinganina provedena je tekucinskom kromatografijom visoke
djelotvornosti (HPLC). Za derivatizaciju sfingozinskih baza prije nanoSenja na kolonu upotrijebljen je
ortoftaldialdehid (OPA) reagens. Koncentracija slobodnog sfingozina bila je najveca tre¢eg, a najmanja
Cetrdesetdrugog dana, dok je koncentracija slobodnog sfinganina bila najveca petog, a nhajmanja
Cetrdesetdrugog dana. Omjer slobodni sfinganin/sfingozin je bio najveci petog, a najmanji treceg dana
laktacije. Koncentracije ukupnog sfingozina i sfinganina bile su najvece petog dana, a najmanje
Cetrdesetdrugog dana laktacije. Omjer ukupni sfinganin/sfingozin je bio najveéi petog, a najmanji treeg
kao i Cetrdesetdrugog dana laktacije. Iz dobivenih rezultata moZe se zakljuciti da se koncentracije
sfingozinskih baza od petog dana laktacije smanjuju. Razlika izmedu najmanje i najveée koncentracije
ukupnog sfingozina i sfinganina bila je manja nego kod slobodnih sfingozinskih baza.
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ODREPIVANJE GENOTOKSICNOSTI DVA NOVA MONOMETINSKA
CIJANINSKA DERIVATA

GENOTOXIC DETERMINATION OF TWO NOVEL
MONOMETHINE CYANINE DERIVATIVES

Katarina Migkovié Spoljari¢, Marijana Jukié¢, Ljubica Glavas-Obrovac

Faculty of Medicine, J. J. Strossmayer University of Osijek, J. Huttlera 4, 31 000 Osijek, Croatia

Pharmacology testing of new compound implies determination of toxicity and genotoxicity following
potential antimicrobial, antitumor or some other healing effects [1]. Genotoxicity induced by a chemical is
based on ability of compound to cause mutation or change in genome. In development of possible new
healing compound as a part of safety assessment procedure it is necessary to conduct mutagenicity testing.
Mutation test systems are divided in long-term and short-term systems [2]. One of the mostly applied and
reliable short-term systems for genotoxicity testing is AMES or, the so-called Salmonella / microsome test
[3]. A compound is considered mutagenic when the increase in dose is directly related to the increase in
number of colonies mutated in one or more strains of Salmonella typhimurium dependent histidine [4]. In
this work two novel monomethine cyanine derivatives (MCD 4, 8) in concentration range from 10 M to
10°® M were tested for genotoxic effect on two Salmonella modified strains designated as TA100 and
TA1535 and one E. colli WP2 strain/tryptophan addicted. Test was conducted according to MOLTOX
protocol without S9 enzyme activation system. All experiments were performed in duplicate and results
expressed as mutagenicity index (MI). Results show no difference in number of revertants colonies among
negative controls and MCD 4 and 8 for WP2 and TA1535 (MI=0-1). Strain TA100 indicate for MCD 4 at
the 10° M concentration MI=1,9, while other tested concentrations resulted with MI=0. MCD 8 at
concentrations 10* M and 10° M resulted with MI = 0-1. Results indicate that tested MCD 8 is not
mutagenic while MCD 4 depending on applied concentration (10 M) can be considered as weak mutagen.
Additional testing is mandatory for final decision on mutagenic ability of MCD 4.

[1] S. S. Burtles, D. R. Newell, R. E. Henrar , T. A. Connors , Eur. J. Cancer. (1995) 31A: 408-410.
[2] M. Karaday, O. Baris, M. Giilliice, Salmonella as a Unique Tool for Genetic Toxicology,
Salmonella - A Diversified Superbug, Mr. Yashwant Kumar (Ed.), InTech (2012).

[3] K. Mortelmansa, E. Zeigerb, Mutat. Res. 455 (2000) 29-60.

[4] V. A. Silva, G. F. Gongalves, M. S.V. Pereira, I. F Gomes, A. F. R. Freitas, M. F. F Diniz,

H. L. F. Pessda, Braz. J. Pharmacogn. 23 (2013) 329-233.
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PROTUTUMORSKI UCINCI DERIVATA 3,4-ETILENDIOKSITIOFENA
IN VITRO | KVANTITATIVNA ANALIZA ODNOSA
STRUKTURE I AKTIVNOSTI

ANTITUMOR ACTIVITY OF 3,4-ETHYLENEDIOXYTHIOPHENE
DERIVATIVES IN VITRO AND QUANTITATIVE STRUCTURE - ACTIVITY
RELATIONSHIP ANALYSIS

Marijana Juki¢', Vesna Rastija’, Teuta Opacak-Bernardi', Miroslav Baji¢?,
Ivana Stoli¢®, Luka Krstulovié¢®, Ljubica Glavas-Obrovac’
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*Faculty of Agriculture, Department of Chemistry, J. J. Strossmayer University of Osijek,
31 000 Osijek, Croatia
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The aim of this study was to evaluate nine, recently synthesized, amidine derivatives of 3,4-ethylene-
dioxythiophene (3,4-EDOT) for their cytotoxicity against the panel of human cancer cell lines and to
derive a quantitative structure—activity relationship (QSAR) analysis for the antitumor activity of total 27
3,4-ethylene-dioxythiophene derivatives. Induction of apoptosis was investigated on selected compounds
as well as delivery options for optimization of activity. The best obtained QSAR models following group
of descriptors: BCUT, WHIM, 2D autocorrelations, 3D-MoRSE, GETAWAY descriptors; 2D frequency
fingerprint and information indices. Obtained QSAR models should be relieve in elucidation of important
physico-chemical and structural requirements for this biological activity. Highly potent molecules have
symmetrical arrangement of substituents along the x axis, high frequency of distance between N and O
atoms at topological distance 9, as well as, between C and N atoms at topological distance 10, and more C
atoms located at the topological distance 6 and 3. Based on the given conclusion of QSAR analysis, a new
compound with possible great activity was proposed.
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ELEMENTI U TRAGOVIMA U TLIMA PARKOVA GRADA ZAGREBA —
PRELIMINARNO ISTRAZIVANJE

TRACE ELEMENTS IN SOILS FROM THE PARKS OF THE CITY
OF ZAGREB - PRELIMINARY RESEARCH

Vibor Roje!, Marko Oreskovié', Juraj Ronéevi¢', Ivan Perkovi¢', Darko Baksic¢', Nikola Pernar*
Faculty of Forestry, University of Zagreb, Svetosimunska cesta 25, 10 000 Zagreb, Croatia

Soil is an important component of the rural as well as of the urban environment and soil management is an
important activity in both cases. In the context of the city parks, monitoring of ‘heavy' metals offers good
possibility for assessment of the pollution as a consequence of traffic and industry as two main
anthropogenic sources of pollution. Urban park soils are periodically underwent treatments which purpose
is maintenance of the plantations. Yet, it is possible to assess the burden of the urban environment with
toxic elements of the anthropogenic origin by analyzing of the trace elements present in the surface horizon
of the park soils [1,2].

Results of the preliminary testing of the selected trace elements in the soils of several parks in the town of
Zagreb will be shown in this communication. In every park, the samples were taken from several points —
at various distances from roads. The samples were taken at two different depths: 0-5 cm and 30-45 cm. For
each sampling point, composite samples were done. Microwave assisted wet digestion of the soil samples
was performed (~0.1 g sample / 10 mL aqua regia). The obtained mixtures were diluted at 100 mL,
centrifuged (3000 rpm, 20 min) and finally diluted 10 x. Such solutions were measured by mean of ICP-
AES. Generally speaking, results obtained for Al, As, Ba, Mn, Ti, V, and K are in a good agreement with
the results published in the scientific literature so far. The concentration values of Cd, Cr, Cu, Ni, Pb, and
Zn are somewhat higher than the maximum values given in the Croatian Directive on agricultural land
protection against pollution [3]. Finally, Be, Mo, Sb, Se, and Tl in the samples analyzed were present in the
concentrations that are lower than the method limits-of-detection, but it is still possible draw conclusion
that their concentrations do not exceed values which are given in the literature so far.

[1] D. Salvagio Manta, M. Angelone, A. Bellanca, R. Neria, M. Sprovieri,

Sci. Total Environ. 300 (2002) 229-243.

[2] L. Madrid, E. Diaz-Barrientos, F. Madrid, Chemposphere 49 (2002) 1301-1308.
[3] Narodne novine (The Official Gazette of the Rep. of Croatia) 9/2014, 167.
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QSAR MODELIRANJE TOKSICNOSTI PESTICIDA
ZA VODENE ORGANIZME PRIMJENOM DESKRIPTORA
JEDNOSTAVNIH ZA TUMACENJE

QSAR MODELING FOR TOXICITY OF PESTICIDES TO AQUATIC
ORGANISMS USING EASILY INTERPRETABLE DESCRIPTORS

Kristian Brlas', Vesna Rastija', Dejan Agi¢, Vijay Masand?
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A small fraction of the pesticides consumed in agricultural or urban settings finish up moving with surface
runoff into streams, rivers, and lakes, leaching to the groundwater systems or volatilizing to the
atmosphere. Hence, toxicity estimation of pesticides is important. In the present work, QSAR (Quantitative
Structure-Activity Relationship) analysis for toxicity of a dataset of pesticides comprising
organophosphates, triazine, has been performed [1]. A good number of molecular descriptors were
calculated using PaDEL and a new in-house built PyMOL plugin (PyDescriptor) followed by extensive
objective and subjective feature selection to avoid redundant descriptors. For model building, the dataset
was divided into training (80%) and test (20%) sets. A QSAR model built using three easily interpretable
descriptors was subjected to extensive internal and external validation. The QSAR model is statistically
robust with R2 = 0.872, Q2 = 0.844, CCCex = 0.845. The analysis revealed that lipophilicity, frequency of
occurrence of hydrogen within 3 A from phosphorus, and the presence of two benzene rings with —CHo—
group as linker have good correlation with the toxicity of the pesticides.

[1] W. Battaglin, J. Fairchild, Water Sci. Technol. 45 (2002) 95-103.
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KITOZAN / ALGINAT MIKROKAPSULE ISPUNJENE S BAKROM
| TRICHODERMOM VIRIDE ZA ISHRANU I ZASTITU BILJA

CHITOSAN/ALGINATE MICROCAPSULES LOADED WITH COPPER AND
TRICHODERMA VIRIDE FOR PLANT NUTRITION AND PROTECTION

Slaven Juri¢, Marko Vincekovi¢, Snjezana Topolovec-Pintari¢, Nenad Jal$enjak, Edyta Permic¢,
Marija Bujan, Marko Viski¢, Katarina Martinko

Faculty of Forestry, University of Zagreb, Svetosimunska cesta 25, 10 000 Zagreb, Croatia

Chitosan and alginate are biopolymers that easily create biodegradable microspheres in which active
ingredient can be incorporated using an aqueous system at ambient temperature. Our efforts were focused
on the investigation of chitosan/alginate microcapsules suitable for simultaneous encapsulation of copper
or calcium with Trichoderma viride. The investigations were done by an interdisciplinary approach on
model systems with oppositely charged species based on mixtures containing two biopolymers. Studies of
model systems, where the number of variables is greatly reduced, helps to explain the intermolecular
interaction between oppositely charged biopolymers and bioactive agents, which was a highly useful
guideline for the preparation of a novel microcapsule formulation for simultaneous encapsulation both,
chemical and biological agents.

Various common and modern techniques/methods combined with in vivo testing were used in the
investigation. Results obtained opened up perspectives for the future use of chitosan/alginate microcapsules
simultaneously loaded with copper and Trichoderma viride useful in the plant nutrition and protection.

99



Sekcija: Zastita okolisa
Topic: Environmental Protection



International Conference 16th RuZi¢ka days
“TODAY SCIENCE — TOMORROW INDUSTRY”
September 21-23, 2016 / Vukovar, Croatia

Zastita okolisa / Environmental Protection

OBRADA OTPADNE VODE TEKSTILNE INDUSTRIJE POSTUPCIMA
KOAGULACIJE | ULTRAFILTRACIJE

TEXTILE INDUSTRY WASTEWATER TREATMENT
BY COAGULATION AND ULTRAFILTRATION PROCESSES

Slaven Dobrovi¢, Maja Zebi¢ Avdicevié, Filip Bila

Fakultet strojarstva i brodogradnje, Sveuciliste u Zagrebu, Ivana Luci¢a 5, 10 000 Zagreb, Hrvatska

Otpadne vode iz procesa bojanja tekstila pripadaju kategoriji najjace onecis¢enih otpadnih voda unutar
cijelog industrijskog sektora. Zbog visoke separacijske uéinkovitosti membranske tehnologije, sve vise
postaju opcije prvog izbora pri obradi ovakve vrste otpadnih voda.

U radu su prezentirani rezultati obrade otpadne vode tekstilne industrije polimernom PE membranom u
obliku Supljikavih vlakanaca uz dodatak i bez dodatka magnezijevog klorida kao koagulanta s ciljem
uklanjanja suspendiranih i organskih tvari te boje. Ispitivanja su provedena s dva uzorka otpadne vode
razlic¢itog sadrzaja suspendiranih tvari (uzorci A i B) iz egalizacijskog bazena tvornice Unitas, Zagreb. Za
provedene pokuse ispitane su i radne karakteristike PE membrane u pogledu promjene fluksa permeata i
mogucénosti njegove regeneracije.

Ucinkovitost obrade otpadne vode procijenjena je na temelju fizikalno-kemijske analize sirove vode i
permeata. Ultrafiltracijom uzorka A uz dodatak koagulanta uklonjeno je 25 % organskih i 77 %
suspendiranih tvari, boja je smanjena za 96 % te mutnoca za 99 %. Ultrafiltracijom uzorka B bez dodatka
koagulanta uklonjeno je 26 % organskih i 99 % suspendiranih tvari te 88 % boje, a vrijednost mutnocée
smanjena je za 99 %. Postupkom koagulacije i ultrafiltracije uzorka B uklonjeno je 31 % organskih i 99 %
suspendiranih tvari, 98 % boje te je postignuto smanjenje mutnoce za vise od 99 %.
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FOTOLITICKA I FOTOKATALITICKA RAZGRADNJA ALBENDAZOLA

PHOTOLYTIC AND PHOTOCATALYTIC DEGRADATION OF
ALBENDAZOLE

Mirta Cizmi¢', Katarina Vrbat', Davor Ljubas?, Lidija Curkovi¢®, Sandra Babi¢*

Faculty of Chemical Engineering and Technology, Department of Analytical Chemistry, University of
Zagreb, Marulicev trg 20, 10 000 Zagreb, Croatia
’Faculty of Mechanical Engineering and Naval Architecture, Department of Energy,
Power Engineering and Environment, University of Zagreb, 10 000 Croatia
®Faculty of Mechanical Engineering and Naval Architecture, Department of Materials,
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Pharmaceuticals are group of compounds used for treating and preventing diseases in humans and animals.
Their growing use worldwide has become a new environmental problem, which has great concern among
scientists in the last decade. Pharmaceuticals are designed to be biologically active and therefore they
might negatively affect non-target living organisms. The widespread occurrence of these compounds in the
environment was proven through many researches. They are present in the environment in ng/L
concentrations but it does not diminish their effect on the environment. Many studies showed that the main
point of collection and subsequent release of pharmaceuticals into the environment are wastewater
treatment plants, suggesting that their upgrade and implementation of advanced treatment technologies are
required. One of the possible solutions is the use of advanced oxidation processes (AOP) as additional
treatment step.

Therefore this work presents photolytic and photocatalytic degradation of anthelmintic drug albendazole.
As sources of UV radiation, two different UV lamps were used - a lamp with predominantly 185/254 nm
wavelengths (UV-C) and a lamp with a predominant radiation wavelength of 365 nm (UV-A). In the
photocatalytic degradation, TiO, film was used as catalyst. In the experiments with UV-C radiation both
photolytic and photocatalytic degradation processes occur, whereas with UV-A radiation only
photocatalytic process was driven. Although UV-A photocatalytic experiments need more time for a
complete degradation of albendazole than UV-C experiments, they have the potential for practical use. In
fact, the UV-A source can be the UV-A part of the solar radiation that reaches the Earth’s surface. In this
case, the overall costs of the treatment are significantly lowered.

Acknowledgement:

This work has been fully supported by Croatian Science Foundation under the project 1P-2014-09-2353:
Fate of pharmaceuticals in the environment and during advanced wastewater treatment (PharmaFate).
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ISPITIVANJE KVALITETE ZRAKA NA PODRUCJU
SPLITSKO-DALMATINSKE ZUPANIJE

DETERMINATION OF AIR QUALITY IN THE AREA OF SPLIT
AND DALMATIAN COUNTY

Nenad Peri§', Zana Skari¢i¢-Gudelj', Angela Stipii¢', Marija Brali¢?
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2Kemijsko tehnoloski fakultet, Zavod za kemiju okolisa, Sveuciliste u Splitu,
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Ispitivanje je obavljeno na 29 mjernih postaja za odredivanje kvalitete zraka na podrucju Splitsko-
dalmatinske Zupanije (SDZ) u periodu od 1 sije¢nja do 31. prosinca 2015. Na svim mjernim postajama
ispitane su koncentracije ukupne talozne tvari (UTT), te sadrzaj metala arsena, kadmija, nikla, olova, zive i
talija u UTT. Ispitivanja su obavljena referentnim metodama — VDI 4320 Part 2 Measurement of
atmospheric depositions: Determination of the dust deposition according to the Bergerhoff method i HRN
EN 15841:2009 Kvaliteta vanjskog zraka — standardna metoda za odredivanje arsena, kadmija, olova i
nikla u taloznoj tvari. Svi metali su odredeni tehnikom ICP-MS. Dobivene vrijednosti usporedene su s
onima navedenim u Uredbi o razinama onecis¢ujucih tvari u zraku (NN 117/12) za UTT i metale u UTT-u.
Propisane su sljede¢e grani¢ne vrijednosti: UTT 350 mg/m°d; As u UTT 4 pg/ m%d; Cd u UTT 2 pg/ m?d;
Niu UTT 15 pg/ m%d; Pb 100 pg/ m?d; Hg u UTT 1 pg/ m°d; Tl u UTT 2 pg/ m°d. lzmjerene razine UTT
kretale su se od 58 do 307 mg/m?d. Srednje godisnje vrijednosti UTT bile su vise u zimskom periodu u
odnosu na ljetni period godine. Posljedica su poja¢anog prometa — dnevne migracije na bazi odlaska na
posao i $kolu, te gradevinska djelatnost koja je znacajno smanjena u ljetnim mjesecima zbog turisticke
sezone uslijed ¢ega smanjenim kapacitetom rade kamenolomi i cementara. Srednje godi$nje vrijednosti AS
(0,473 ug/ md), Cd (0,131 pg/ m’d), Ni (3,176 ug/ m°d) , Pb (11,264 pg/ m%d), Hg (0,272 pg/ m%d) i TI
(0,047 pg/ m?d) u UTT kretale su se u vrlo malim rasponima, te su znacajno niZe od grani¢nih vrijednosti.
Zrak je u okoli$u mjernih postaja na podru¢ju SDZ u razdoblju ispitivanja s obzirom na UTT i metale u
UTT neznatno onecis¢en, odnosno I. kategorije kvalitete.
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IZVORI ONECISCENJA ZRAKA BENZENOM I FORMALDEHIDOM
U SKOLSKOM PROSTORU

SOURCES OF BENZENE AND FORMALDEHYDE AIR POLLUTION
IN THE SCHOOL PREMISES
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Benzen i formaldehid su znadajne industrijske kemikalije i sveprisutni su u ¢ovjekovom okruzenju. U
prirodi nastaju fotokemijskom razgradnjom ugljikovodika te emisijom antropogenog i biogenog podrijetla.
IzloZenost Covjeka benzenu i formaldehidu opéenito je veéa u zatvorenom prostoru, jer ove spojeve
emitiraju materijali koji se koriste za gradnju i opremanje prostora te sredstva za CiS¢enje unutarnjih
prostora. Oba spoja u odredenim koncentracijama imaju negativan ucinak na ljudsko zdravlje; od iritacije
koze, ociju, disnih organa do kancerogenosti [1,2].

Obzirom na prisutnost benzena i formaldehida istrazivani su potencijalni izvori ovih spojeva te je mjerena
njihova koncentracija u zraku zatvorenog i vanjskog prostora dvije srednje $kole u Osijeku. U tu svrhu
koriSteni su pasivni uzorkivaci s odgovaraju¢im adsorbensima. Uzorkovano je pet radnih dana, a nakon
toga se analiziralo plinskom kromatografijom. Izra¢unate su koncentracije benzena i formaldehida u
pojedinim ucionicama i vanjskom prostoru $kola te su razmatrane s obzirom na volumen, namjestaj
ucionice i gradevni materijal.

Povisene koncentracije benzena u zatvorenom prostoru odgovarale su povisenim koncentracijama benzena
u vanjskom prostoru, uz napomenu da je pod zatvorenog prostora bio obloZen laminatnim parketom.
Jednako tako se ponasala i koncentracija formaldehida, a najveca je zabiljeZzena u prostoru u kojem je
vidljiva vlaga i kondenzacija vlage na prozorima. Izmjerene vrijednosti benzena i formaldehida ne prelaze
grani¢ne vrijednosti izloZenosti opasnim tvarima (benzen 3,25 mg/m°, formaldehid 2,5 mg/m®) propisane
Zakonom o zastiti na radu [3].

[1] T. Salthammer, S. Mentese, R. Marutzky, Chem. Rev. 110 (2010) 2536-2572.

[2] N. Gonzalez-Flesca, M.S. Bates, V. Delmas, V. Cocheo, Environ. Monit. Asses. 65 (2000) 59-67.
[3] Vlada RH (2009) Zakon o zastiti na radu, Narodne novine, Zagreb 13/09, 75/13, 65.
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OBRADA OTPADNE VODE IZ PROCESA PROIZVODNJE MASLINOVOG
ULJA POSTUPCIMA ADSORPCIJE | BIOSORPCIJE

OLIVE MILL WASTEWATER TREATMENT
BY ADSORPTION AND BIOSORPTION PROCESSES

Dajana Kuci¢, Denija Krivici¢, Felicita Briski

Fakultet kemijskog inzenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19,
10 000 Zagreb, Hrvatska

Visoko opterecena otpadna voda nastala u procesima proizvodnje maslinovog ulja (OVM) karakterizirana
je niskom pH vrijednos¢u, visokom elektriénom vodljivo$éu, tamnom bojom zbog prisustva lignina i tanina
te visokim udjelom fenola, Seéera i organskih kiselina. Takva otpadna voda se ne smije ispustiti u vodeni
okoli§ bez prethodnog uklanjanja one¢iS¢ujucih i/ili Stetnih tvari. Postoje razli¢iti postupci obrade takve
otpadne vode kao §to su adsorpcija, biosorpcija, kataliticka oksidacija i biorazgradnja.

U ovom radu provedena je obrada otpadne vode iz procesa proizvodnje maslinovog ulja adsorpcijom na
aktivni ugljik, koru banane te modificiranu kominu masline i biosorpcijom na micelijska zrnca Aspergillus
niger i Stachybotrys sp. Aktivni ugljik uklonio je 58 % fenola i 24 % organske tvari, kora banane 40 %
fenola i 0 % organske tvari, a modificirana komina masline 23 % fenola i 13 % organske tvari unutar 24
sata. Nadalje, micelijska zrnca Aspergillus niger i Stachybotrys sp. uklonili su 43 % i 19 % fenola, 42 % i 0
% organske tvari te 38 % i 7 % boje vode.

Tijekom provodenja procesa adsorpcije i biosorpcije fenola i organske tvari izrazene kao KPK vrijednost
na aktivni ugljik odnosno micelijska zrnca Aspergillus niger odredeni su njihovi kapaciteti. Adsorpcijski i
biosorpcijski kapacitet aktivnog ugljika i micelijskog zrnca Aspergillus niger prilikom adsorpcije i
biosorpcije fenola i organske tvari iznosio je 2,38 mg g™ i 376 mg g, odnosno 138 mg g i 3.206 mg g™.
Ravnotezni parametri adsorpcije i biosorpcije fenola i organske tvari izrazene kao KPK vrijednost na
aktivni ugljik i micelijsko zrno Aspergillus niger procijenjeni su usporedbom eksperimentalnih rezultata s
teorijskim vrijednostima dobivenim primjenom Langmuirovog i Freundlichovog modela. Najbolje slaganje
dobiveno je primjenom Langmuirovog modela prilikom adsorpcije fenola i organske tvari na aktivni ugljik
te podjednako slaganje Langmuira i Freundlicha prilikom biosorpcije na micelijska zrnca Aspergilus niger.
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KINETIKA BIOSORPCIJE U OBRADI FARMACEUTSKIH OTPADNIH VODA

BIOSORPTION KINETICS IN PHARMACEUTICAL
WASTEWATER TREATMENT
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Bioloska obrada otpadnih voda pomocu aktivnog mulja ¢esto je upotrebljavan proces zbog ekonomskih i
ekoloskih razloga. Biosorpcija je fizikalno-kemijski proces vezanja oneéis¢ujucih tvari iz otpadne vode na
povrsinu stani¢ne strukture bioloskog materijala. Farmaceutske otpadne vode mogu sadrzavati oneci§¢enja
u obliku polaznih sirovina, organskih otapala, nusprodukata te aktivnih farmaceutskih spojeva. Kod
bioloske obrade otpadnih voda, biosorbens je aktivni mulj kojeg ¢ine razli¢ite vrste mikroorganizama,
prvenstveno bakterije, povezane u obliku pahuljica aktivnog mulja.

U ovom radu istrazena je uloga aktivnog mulja u uklanjanju organskih oneéis¢ujucih tvari iz farmaceutske
otpadne vode pomocu procesa biosorpcije. Pokusi su provedeni u $arznim uvjetima pri razli¢itim pocetnim
koncentracijama aktivnog mulja od 3,36 do 7,98 g L™ te po&etnoj koncentraciji farmaceutske otpadne vode
So = 1589,9 + 161,3 mg L™. Procesom biosorpcije uklonjeno je izmedu 40,1 i 60,3 % toksi¢nih tvari dok je
uc¢inkovitost uklanjanja organskih tvari iznosila do 14,6 %. Dobiveni rezultati opisani su Freundlichovim
m?delom pri demu je R? iznosio 0,931 dok su vrijednosti Freundlichovih konstanti, K i n, iznosile 4,77 L
g i0,17.
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CENTRI ZA PONOVNU UPORABU U FUNKCIJI ZASTITE OKOLISA

THE REUSE CENTERS IN ENVIRONMENTAL PROTECTION

Tomislav Domanovac', Marija Vukovi¢ Domanovac?

Yipz Uniprojekt TERRA, Vocarska cesta 68, 10 000 Zagreb, Hrvatska
Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Maruli¢ev trg 19,
10 000 Zagreb, Hrvatska

Opterecenje okolisa sve ve¢im koli¢inama i razli¢itim vrstama odba¢enog otpada predstavlja problem koji
veé uzrokUje ozbiljne poremecaje u svim sastavnicama okolisa. Obrada otpada radi smanjenja njegove
koli¢ine ili $tetnog utjecaja na okoli§ takoder proizvodi emisije u okoli$ i znacajne troSkove za krajnjeg
korisnika usluga. Iz navedenih problema dolazi se do zakljucka da je potrebno promisljati gospodarenje
tvarima i proizvodima na nadin da se na minimum smanji moguénost nastajanja otpada, odnosno
maksimalno iskoristi funkcionalnost predmeta koji bi odbacivanjem postali otpad.

Temelji odrzivog razvoja postavljeni su, izmedu ostalih i zakonima koji se odnose na zastitu okolisa i
odrzivo gospodarenje otpadom. Nacelo predostroznosti u zastiti okoliSa prilikom koristenja okolisa,
izmedu ostalog, podrazumijeva i izbjegavanje stvaranja otpada u najveéoj mogucoj mjeri. U skladu s
navedenim, odrzivo gospodarenje otpadom primjenjuje red prvenstva, tj. hijerarhiju u primjeni propisa i
provedbi politike gospodarenja otpadom, a povrh svega se to odnosi na sprjeCavanje nastanka otpada i
pripremu za ponovnu uporabu.

SrediSte sustava ponovne uporabe ¢ini mreZza centara za ponovnu uporabu (CPU) koji se sastoje od dijela
za prihvat, popravke ili ¢iS¢enje te izloZbenog, odnosno prodajnog prostora. U ovom radu se daje procjena
potencijala, u¢inka na smanjenje koli¢ine otpada te mogucnosti odrzivog funkcioniranja sustava ponovne
uporabe.
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OBEZBOJENJE SINTETSKIH BOJILA NA AGARNIM PLOCAMA
ODABRANIM GLJIVAMA

SYNTHETIC DYES DECOLOURISATION ON AGAR PLATES
BY SELECTED FUNGI

Natalija Veli¢*, Hrvoje Pavlovi¢!, Mirjana Pavi¢i¢', Antonija Kezerle?

Faculty of Food Technology, University of J. J. Strossmayer in Osijek,
F. Kuhaca 20, 31 000 Osijek, Croatia
*Vodovod-Osijek d.0.0., Poljski put 1, 31 000 Osijek, Croatia

Four white rot fungi P. chrysosporium CCBAS 570, T. versicolor CCBAS AG613, T. versicolor TV6 and
C. subvermispora were tested for their ability to decolourise synthetic dyes (Malachite Green MG, Crystal
Violet CV, Fuchsine F and Methylene Blue MB). Fungal species were cultivated at 27 °C for 9 (10) days
on Potato dextrose agar plates containing dyes at final concentrations of 50, 100 and 150 mg L™. The
colony radial growth and the decolourisation zone (in two perpendicular directions) were measured every
three days. Although all fungal strains were strongly inhibited by MG, high decolourisation index
(decolourisation diameter/mycelial diameter) ranging from 2.42 to 6.04 for all tested species indicated very
good decolourisation ability. CV strongly inhibited the growth of all fungi except P. chrysosporium.
However, all species partially decolourised CV. F was also decolourised by all strains but the decrease in
decolourisation efficiency was observed (decolourisation index ranging from 0.24 to 1). Inhibitory effect of
F to fungal growth was observed only during the first cultivation days. Only T. versicolor TV6 partially
decolourised MB, even though this dye did not inhibit the mycelial growth of the tested fungal strains. The
influence of agar plate dye concentration on fungal growth was statistically significant, while no statistical
significance was observed regarding the decolourisation ability.
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MOGUCNOST KORISTENJA VODE ZAOSTALE NAKON KOMPOSTIRANJA
KAO HRANJIVE OTOPINE ZA HIDROPONSKI UZGOJ

THE POSSIBILITY OF USING TREATED COMPOST LEACHATE
AS HYDROPONIC SOLUTION

Lidija Fras Zemlji¢', Marjana Simoni¢?, Olivera Sauperl’, Rok Miheli¢®

'Faculty of Chemistry and Chemical Engineering, University of Maribor,
Smetanova 17, 2000 Maribor, Slovenia
?Faculty of Mechanical Engineering, University of Maribor, Smetanova 17, 2000 Maribor, Slovenia
*Biotechnical Faculty, University of Ljubljana, Jamnikarjeva 101,1000 Ljubljana, Slovenia

Water remained after composting is a byproduct of decomposition of organic waste. During the process
organic waste degradation water is formed as compost leachate, which slowly flows through the compost
and getting enriched with dangerous substances, such as heavy metals.

The cleaning approach of compost leachate described in this paper is directed towards chelating pre-
treatment procedures. Nontoxic and biodegradable biopolymer chitosan in nanoparticles form was used for
this purpose at different chemical conditions. After physico-chemical separation (centrifugation) of the
aqueous filtrate from the concentrated chitosan chelates, the supernatant was analyzed for pH, x, COD,
turbidity, heavy metals content, germination test and phosphorus content with an aim to estimate the
efficiency of the compost leachate water treatment using chitosan.

Due to the presence of a high amount of organic substances, the supernatant may be examined as a bio
fertilizer, applicable for ground-care, especially for sports facilities (football, bowling, golf courses,
stadium), etc.

Thus, the compost leachate supernatant was also analyzed according to the requirements for fertilizers and
to verify the usefulness of the germination tests with garden cress Lepidium sativum L. seeds. Based on the
results compost leachate treated by chitosan nanoparticles could be classified as a type of hydroponic
solution.

[1] A. J. Savage, S. F. Tyrrel, Bioresour. Technol. 96 (2005) 557-564.

[2] S. F. Tyrrel, I. Seymour, J. A. Harris, Bioresour. Technol. 99 (2008) 7657-7664.
[3] R. Bassi, S. O. Prasher, B. K Simpson, Separ. Sci. Technol. 35 (2000) 547-560.
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UKLANJANJE TESKIH METALA IZ OTPADNE VODE
ZAOSTALE NAKON KOMPOSTIRANJA POMOCU ZEOLITA

HEAVY METALS REMOVAL FROM COMPOST LEACHATE
USING ZEOLITE

Marjana Simoni&®, Lidija Fras Zemlji¢?

'Faculty of Chemistry and Chemical Engineering, University of Maribor,
Smetanova 17, 2000 Maribor, Slovenia
“Faculty of Mechanical Engineering, University of Maribor, Smetanova 17, 2000 Maribor, Slovenia

The purpose of this study was to remove the heavy metals from compost leachate using zeolite, activated
charcoal and lime. Our goal was to achieve less than 0.5 mg/L of Cu?* and less than 2 mg/L of Zn*" in the
treated compost leachate. We measured the physico-chemical parameters: pH, metal content, total organic
carbon and total nitrogen.

Analyses have shown that it is crucial to filter compost leachate, since larger particles and suspended
substances interfere with the measurement of the absorbance. The best results were obtained when zinc
was removed from the compost leachate using zeolite, activated charcoal and lime (pH = 10). In doing so,
Zn** content in the compost leachate decreased from 2.71 mg/L to 0.53 mg/L, which is a 80.4 % decrease.
Compost leachate contained low concentrations of Cu®* (0.21 mg/L). Cu®* was most effectively removed
from compost leachate using the zeolite and lime at pH=10. In doing so, the Cu** content decreased from
0.23 mg/L to 0.08 mg/L, which represents 65% reduction. We have found that the pH effected the cleaning
of a compost leachate. When pH was adjusted to 9, Zn?* decreased by 77 % and Cu?* by 22 %, while at a
pH=10, the Zn®* decreased by about 81 % and Cu** by 65 %.

The results showed that zeolite does not have an impact on the reduction of total organic carbon in compost
leachate, while total nitrogen decreased by 20 %.

[1] S. Renou, J. G. Givaudan, S. Poulain, F. Dirassouyan, P. Moulin,
J. Hazard. Mater. 150 (2008) 468-493.
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ZELJEZO-MODIFICIRANI ZEOLIT KAO SORBENT
ZA UKLANJANE NITRATA | FOSFATA IZ VODNIH SUSTAVA

IRON-MODIFIED ZEOLITE AS A SORBENT
FOR NITRATE AND PHOSPHATE REMOVAL FROM WATER SYSTEMS

Marin Ugrina, Nediljka Vukojevi¢ Medvidovi¢, Marina Trgo, Ivona Nui¢
Faculty of Chemistry and Technology, University of Split, Rudera Boskovié¢a 35, 21 000 Split, Croatia

The discharge of effluents bearing nitrogen and phosphorus into the water body causes the eutrophication
phenomenon, which leads to restrictions in the use of water sources. Different physical, chemical and
biological methods have been developed and applied for their removal. Recent scientific investigations
have been focused on the application of abundant naturally occurring low-cost materials, such as natural
zeolites and their modifications that allow for the removal of anionic species.

This paper has focused on the investigations of the feasibility of iron-modified zeolite (IMZ) as a sorbent
for the removal of nitrates and phosphates from water solutions. The influence of the initial pH and
concentration of the solution on sorption efficiency of IMZ for nitrates and phosphates has been
investigated. Higher removal efficiency of phosphates has been observed on IMZ than of nitrates. It has
been found that phosphates and nitrate removal efficiency depends on the point of zero charge of the
material and the pH of solutions. The additional benefit of the IMZ application for phosphate and nitrate
removal is the possibility of subsequent use of saturated IMZ as a fertilizer.
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POBOLJSANJE KAKVOCE VODE ZA PICE NANOFILTRACIJOM
IMPROVEMENT OF DRINKING WATER QUALITY BY NANOFILTRATION

Mirna Habuda-Stani¢', Zeljka Romi¢?, Mario Siljeg®, Marija Nuji¢',
Matej Rukavina', Maja Ergovi¢ Ranav&ic*

Faculty of Food Technology, J. J. Strossmayer University of Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia
2Vodovod-Osijek d.o0.0., Poljski Put 1, 31 000 Osijek, Croatia
3Faculty of Geotehnical Engineering, University in Zagreb, Hallerova aleja 7, 42 000 Varazdin, Croatia
*University of Applied Sciences in Pozega, Department of Food Technology,
Vukovarska 17, 34 000 PoZega, Croatia

A lack of safety drinking water has become a global problem demanding application of sophisticated water
treatment methods. Membrane filtration is the leading water treatment technology due to a high separation
effectiveness and environmental acceptability. Reverse osmosis and nanofiltration are the most often used
techniques for drinking water purification, which are based on ion/molecule separation and presents up-to-
date water treatments, which makes them primary between water treatment technologies. This paper
presents the effect of nanofiltration on drinking water quality. Effectiveness of the treatment was
determined due to transmembrane pressure and initial/final values of drinking water quality parameters.
Experimental results showed that the increase of transmembrane pressure reduces membrane retention.
Despite reduction of the membrane separation factor owing to increase of transmembrane pressure,
nanofiltration shown a high effectiveness during drinking water treatment.

111



International Conference 16th RuZi¢ka days
“TODAY SCIENCE — TOMORROW INDUSTRY”
September 21-23, 2016 / Vukovar, Croatia

Zastita okolisa / Environmental Protection

UKLANJANJE NITRATA MODIFICIRANIM LJUSKAMA LJESNJAKA
I PIVSKIM TROPOM

REMOVAL OF NITRATE BY MODIFIED HAZELNUT SHELLS
AND BREWERS' SPENT GRAIN

Marija Nuji¢, Mirna Habuda-Stani¢

Faculty of Food Technology, University of J. J. Strossmayer in Osijek,
Franje Kuhaca 20, 31 000 Osijek, Croatia

Eutrophication is a serious environmental issue worldwide and is mostly caused by the nitrogen and
phosphorus. These compounds can stimulate algae growth in most ecosystems, which is detrimental to
aquatic life and water quality. In addition, high concentrations of nitrate in drinking water can cause
serious health problems in humans. Therefore, the World Health Organization stipulated nitrate
concentration limit of 50 mg NO37/L.

There are several methods to remove nitrates from waters, such as reverse osmosis, electrodialysis,
adsorption and ion-exchange. In the last decade, there has been a growing interest in ion exchangers
prepared from agricultural residues. In this work modified hazelnut shell and brewers’ spent grain were
investigated as potential sorbents for the removal of nitrate from wastewater generated from confectionary
industry. Langmuir and Freundlich isotherm models were used to study the obtained equilibrium data. The
maximum adsorption capacity of the modified hazelnut shell and brewers’ spent grain was obtained and the
percentage of removal was determined. The results reported that these food industry by-products have the
potential to be used as low-cost sorbents for nitrate removal from contaminated waters.
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VREMENSKA RASPODJELA OZONA I DUSIK (IV) OKSIDA KAO
POKAZATELJA ONECISCENJA ZRAKA NA PODRUCJU GRADA SPLITA

TEMPORAL CLASSIFICATION OF OZONE AND NITROGEN (1) OXIDE
AS POLLUTION INDICATOR OF AIR ON SPLIT AREA

Nenad Peri§', Zana Skari¢ié¢ — Gudelj', Mirjana Curlin®, Maga Buljac®, Marija Brali¢®

Nastavni zavod za javno zdravstvo Splitsko-dalmatinske Zupanije, Vukovarska 46, 21 000 Split, Hrvatska
2Prehrambeno-biotehnoloski Jfakultet, Sveuciliste u Zagrebu, Pierottijeva 6,
10 000 Zagreb, Hrvatska
*Kemijsko-tehnoloski fakultet, Sveuciliste u Splitu, Rudera Boskovi¢a 35, 21 000 Split, Hrvatska

In this paper a set of quantitative descriptive and hourly analytical data of quality indicators (NO, and Oz)
of air on Split area were analysed by multivariate statistical technique. Multivariate statistical technique
such as cluster analysis (CA), factor analysis (FA) and principal component analysis (PCA) were employed
to investigate temporal classification of ozone and nitrogen (IV) oxide during the year 2015. The
concentrations of these indicators of air quality are interdepended and influenced by different chemical
processes, complex mechanisms of emission-production and consumption. The implementations of these
analyses are very important to define the contribution of different sources of pollution in a certain area. The
obtained results show and explain similarity or dissimilarity of these indicators between period of time,
identifications of pollution indicators responsible for temporal variations and hidden factors explaining the
structure of the database.
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SINERGISTICKI INHIBICIJSKI UCINAK JODIDNIH IONA
| R-(-)- KARVONA NA KOROZIJU ALUMINIJA U KISELOM MEDIJU

SYNERGISTIC INHIBITORY EFFECT OF IODIDE IONS AND
R-(-)-CARVONE ON ALUMINIUM CORROSION IN ACIDIC MEDIA

Jasna Halambek, Ines Cindrié¢

Veleuciliste u Karloveu, Trg J. J. Strossmayera 9, 47 000 Karlovac, Hrvatska

Korozija je danas jedan od vaznih ¢imbenika rasta cijene materijala i energije na svjetskoj razini, te uzrok
znatnih materijalnih gubitaka u gospodarstvu. Uzrok tome je spontanost procesa korozije koji se ne moze
sprije€iti, ali se moZe znatno usporiti. Danas je smanjenje brzine korozije na prihvatljivu razinu moguce,
ako je inhibicija korozije ekoloski prihvatljiva i isplativa. Aluminij je zbog svoje izvanredne korozijske
otpornosti, drugi najvise koriSteni metal u industriji, no izlaganjem agresivnim sredinama, kao §to je HCI,
dolazi do otapanja zastitnog oksida i korozije aluminija. Kiseline se koriste u razli¢itim tehnoloSkim
procesima i u mnogim granama industrije, a najviSe za dekapiranje metala u metalurgiji i razli¢itim
postrojenjima, kao i za uklanjanje kamenca i mineralnih naslaga u toplinskim sustavima. Njihova uporaba
dovodi do korozije metalnih materijala te je neophodna primjena tvari koje u znatnoj mjeri smanjuju brzinu
korozije, a to su inhibitori korozije. Usprkos tome §to inhibitori korozije djelotvorno Stite metal od
korozije, veliki nedostatak brojnih djelotvornih i komercijalno dostupnih inhibitora je njihova toksi¢nost.
Stoga, se sve viSe ispituju tzv. zeleni inihibitori korozije metala koji predstavljaju razne biljne ekstrakte i
pripadajuée bioloski aktivne komponente. R-(-)-karvon pripada skupini monoterpena koji se zbog svog
ugodnog mirisa koristi u prehrambenoj industriji za poboljSanje arome i mirisa hrane (najvise konditorska
industrija), kao i u kozmeti¢koj industriji za proizvodnju mirisa, sapuna i pasta za zube. Zbog navedenog,
cilj ovog rada je ispitati uéinak jodidnih iona i R-(—)-karvona na koroziju aluminija u 1 M otopini HCI.
Ispitivanja su provedena koriste¢i elektrokemijske metode, potenciodinami¢ke polarizacije i
elektrokemijske impedancijske spektroskopije.

Dokazano je da dodatak 0,01 M i 0,05 M KI zajedno s R-(-)-karvonom u otopinu HCI, dovodi do
znacajnog smanjenja korozije aluminija, §to potvrduje sinergisticko inhibicijsko djelovanje ovih spojeva,
kao i mogucu primjenu R-(—)-karvona kao zelenog inhibitora korozije.
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NITRIFIKACIJA - PROFIL pH | DO KAO ODRAZ MIKROBNIH REAKCIJA

NITRIFICATION — pH AND DO PROFILES AS A REFLECTION
OF MICROBIAL REACTIONS

Tea Sirac?, Dijana Grgas, Jure Cuk', Antonija Su¢i¢?,
Ana Spehar’, Tibela Landeka Dragicevié¢*

'Faculty of Food Technology and Biotechnology, University of Zagreb, Pierottijeva 6,
10 000 Zagreb, Croatia
*Agroproteinka d.d., Strojarska cesta 11, HR-10 360 Sesvetski Kraljevec, Croatia

The effect of organic load in heterotrophic nitrification at different ratios of C/N (COD/N) and the effect of
pH on autrotrophic nitrification were investigated. In the autotrophic and heterotrophic nitrification
processes NH4-N, NO3-N, NO,-N, COD, DO, and pH were monitored. Nitrification was performed at two
lab-scale batch reactors which operated under controlled conditions using activated sludge from a local
wastewater treatment plant and synthetic wastewater. DO and pH profiles reflect and explain the course of
microbial reactions in nitrogen removal.
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DENITRIFIKACIJA: UCINAK OMJERA C/N
DENITRIFICATION: THE EFFECT OF THE RATIO C/N

Dijana Grgas', Tea Sirac’, Morena Prodan’,
Andrijana Brozingevi¢®, Tibela Landeka Dragi¢evi¢*

'Faculty of Food Technology and Biotechnology, University of Zagreb, Pierottijeva 6,
10 000 Zagreb, Croatia
2Plitvice Lakes National Park, Josipa Jovica 19, 53 231 Plitvicka jezera, Croatia

The denitrification of 35+2 mg NO3-N/L and 80+2 mg NO3-N/L with sodium acetate as a carbon source at
C/N ratio of 2, 3, and 4, was investigated. The specific denitrification rate was determined, as well as the
amount of COD required for NOz-N reduction (mg COD/mg NOs-N). The denitrification of NOs-N was
conducted with activated sludge adapted for the denitrification process. The presence of DNI species in the
activated sludge was proved through the use of the FISH (fluorescence in situ hybridization) method.
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POTENCIJALNO TRAJNO ZBRINJAVANJE RADIOAKTIVNOG OTPADA
U REPUBLICI HRVATSKOJ

POTENTIALLY PERMANENT DISPOSAL OF RADIOACTIVE WASTE
IN THE REPUBLIC OF CROATIA

Ante Mrcela

Ivana Gunduliéa 22, Split, Hrvatska

Svrha i cilj ovog rada je sistematizirati, opisati i analizirati oblike te procijeniti razmjere zastupljenosti
radioaktivnog otpada u Republici Hrvatskoj i njegovo moZebitno smanjenje te trajno zbrinjavanje.
Radioaktivni otpad okarakteriziran je opasnim po ¢ovjekovo zdravlje i okoliS. Stoga je, kada je rije¢ o
gospodarenju radioaktivnim otpadom, velika pozornost usmjerena na razvoj i postivanje mjera sigurnosti,
na svim razinama gospodarenja: od nastajanja, obrade, transporta pa do samog odlaganja radioaktivnog
otpada.

Radioaktivni otpad mozZe se pohraniti u privremena i trajna odlagaliSta. U Republici Hrvatskoj trenutno
postoje samo privremena odlagalista, iako je Hrvatska bila kandidat za gradnju trajnog odlagalista na
svome teritoriju. Naime, Europska Unija predlagala je da svaka drzava — ¢lanica izradi vlastiti program
zbrinjavanja i da se izvoz radioaktivnog otpada zabrani. Naknadno je odlu¢eno da ¢lanicama EU-a treba
dozvoliti izvoz radioaktivnog otpada u zemlje izvan Unije, pod uvjetom da je taj otpad prethodno obraden
u skladu s novim pravilima sigurnosti.

Odlagalista radioaktivnog otpada moraju biti projektirana i izgradena u skladu s opéeprihvaéenim
standardom da odlagaliSte mora sprijeciti bilo kakav nepovoljan utjecaj na okolis.

Trenuta¢no u Republici Hrvatskoj ne postoji niti jedno trajno odlagaliste nisko i srednje radioaktivnog
otpada, ali se uzurbano radi na novom sustavu gospodarenja otpadom, sukladno direktivama EU, a za §to
na raspolaganju imamo i europski novac.
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ODRZIVI RAZVOJ GOSPODARENJA OTPADOM KROZ MJERE
UPRAVLJACKOG NADZORA

SUSTAINABLE DEVELOPMENT OF WASTE MANAGEMENT
THROUGH CONTROL MEASURES

Lu¢i Veljaci¢', Ante Mréela®, Anamarija Velja¢i¢*

UDvV. Grupa d.o.o., Cesta dr. F. Tudmana 861, 21 217 Kastel §tqﬁlic’, Hrvatska
?Ivana Gunduli¢a 22, 21 000 Split, Hrvatska

Sustav gospodarenja otpadom u RH ureden je na na¢elima, ciljevima i na¢inima gospodarenja otpadom bez
uporabe riziénih postupaka po ljudsko zdravlje i okolis$ te uz koristenje vrijednih svojstava otpada.
Odrzivim gospodarenjem otpadom moraju se poStivati mjere za spreCavanje ili smanjenje Stetnog
djelovanja otpada na ljudsko zdravlje i okoli§ na nadin smanjenja koliina otpada u nastanku i/ili
proizvodnji.

Ovisno o postupku i procesu, gospodarenje otpadom za koje je ishodena dozvola od nadleznog tijela,
mjerama upravljackog nadzora provodi se na odredenoj lokaciji, a upravljacki nadzor gospodarenja
otpadom provodi osoba odgovorna za gospodarenje otpadom.

Sustav upravljackog nadzora sastoji se od kontrole tehni¢ko-tehnoloSkih uvjeta obavljanja procesa
gospodarenja otpadom te sigurnosno-preventivnih mjera u sluéaju izvanrednih dogadaja.

Nadzorom tehnolo§kog procesa osigurava se provodenje metoda kao funkcionalno tehnoloskih cjelina
materijalnog toka otpada na lokaciji, ispunjavanje mjera upravljackog nadzora, sukladno nacinu
gospodarenja otpadom propisanih Zakonima, Direktivama EU i Pravilnicima.
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EKOLOGIJA, ZASTITA OKOLISA I ODRZIVI RAZVOJ
U UGOSTITELJSKOJ DJELATNOSTI

ECOLOGY, ENVIRONMENTAL PROTECTION AND SUSTAINABLE
DEVELOPMENT IN TOURIST ACTIVITY

Luci Veljaci¢, Anamarija Veljaci¢
A.D.V. GRUPA d.o.o., Cesta dr. F. Tudmana 861, 21 217 Kastel Stafili¢, Hrvatska

Provodenje dobre ekoloske prakse u poslovanju ugostiteljskih objekata podrazumijeva kontinuirano
uvodenje razli¢itih aktivnosti i ekoloskih principa rada koji su usmjereni smanjenju negativnoga utjecaja na
okolis, efikasnijem poslovanju i povec¢anju konkurentnosti na trzistu.

Uvodenjem tzv. koncepta Cistije proizvodnje u sve procese poslovanja ugostiteljskih objekata postize se
smanjenje nastajanja koli¢ina i vrsta otpada u svakom tehnoloskom procesu, nastali otpad se promatra kao
potencijalno iskoristiva sirovina, postizu se znacajne ustede, a ujedno se postize zastita zivota i zdravlja
gostiju i radnika, zastita biljnog i zivotinjskog svijeta, sprecavanje velikih nesrec¢a koje ukljucuju opasne
tvari, racionalno koristenje energije te poticanje uporabe obnovljivih izvora i prirodnih resursa koje su
neophodne u daljnjem poslovanju ugostiteljskih objekata.

Zastita okolisa u objektima, kao i u njihovom okolisu, podrazumijeva provodenje svih propisanih
zakonskih odredbi kroz mjere i aktivnosti u o¢uvanju okoli$a koje se odnose na sve sastavnice okolisa,

......
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PRACENJE FIZIKALNO-KEMIJSKIH POKAZATELJA KAKVOCE VODE
U PLAVNOM PODRUCJU DUNAYV - DRAVA

MONITORING OF PHYSICAL AND CHEMICAL WATER QUALITY
PARAMETERS IN THE DANUBE - DRAVA RIVERS FLOOD AREA

Nada Pitinac’, Marija Dundovi¢', Purdevka Pecikozi¢?, Bruno Zeli¢®

YTehnicka skola i prirodoslovna gimnazija Rudera Boskovica,
Vukovarska cesta 209, 31 000 Osijek, Hrvatska
2Tehnicka Skola Nikole Tesle, Blage Zadre 4, 32 010 Vukovar, Hrvatska
*Fakultet kemijskog inzenjerstva i tehnologije, Sveuciliste u Zagrebu,
Maruliéev trg 19, 10 000 Zagreb, Hrvatska

Zastita voda i sustavno gospodarenje vodama bitni su ¢imbeniCi u oCuvanju ravnoteze prirodnog
ekosustava i vodnih resursa. Najc¢es§¢i uzroci oneciS¢enja voda su gospodarska djelatnost stanovnistva,
otpadne vode, oborinska otjecanja vode s tla i poljoprivrednih povrSina te erozija zagadenog tla. Mo¢varna
stani§ta usporavaju prolaz vode omogucujuéi taloZenje sedimenata i hranjivih tvari. ProciS¢avanjem
povrsinskih voda sprecava se ispiranje nutrijenata u podzemne vode.

Cilj ovoga rada bio je ispitati i usporediti fizikalno-kemijske pokazatelje kakvoce vode u svrhu ocjene
ekoloskog stanja u plavnom podruéju Dunav — Drava za vremensko razdoblje prosinac 2015. — oZujak
2016. Ispitivanja su provedena elektrokemijskim i spektrofotometrijskim metodama za uzorke uzete na
lokacijama: Drava u Osijeku, Dunav u Batini, Aljmasu i Vukovaru te Sakadasko jezero u Kopackom ritu.
Na temelju analize dobivenih rezultata izvedeni su sljede¢i zakljucci. Promjene pH-vrijednosti povezane su
sa sezonskim promjenama u vodostaju. Sakadasko jezero i Dunav u Batini i imaju znatno vece vrijednosti
provodnosti koje se smanjuju tijekom promatranog razdoblja §to se moze povezati s kisnim razdobljem te
plavljenjem podruéja Kopackog rita vodom iz Dunava. Vrijednosti koncentracije otopljenog kisika znatno
su veée u Sakadaskom jezeru $to moze biti posljedica vece bioloske aktivnosti, uzrokovane procesima
fotosinteze i razvojem algi u podru¢ju Kopackog rita. Koncentracija amonijevih iona poviSena je u
pocetnom razdoblju provedenog ispitivanja §to se moze povezati s ispiranjem amonijaka iz tla i
kasnojesenskim aktivnostima na poljoprivrednim povrSinama te kratkom vremenu potrebnom za proces
oksidacije. Porast koncentracije nitratnih iona u Sakadaskom jezeru tijekom veljac¢e 2016. godine moze biti
posljedica plavljenja vodom iz Dunava te porasta razine podzemnih voda zbog veée koli¢ine oborina.
Koncentracija fosfora smanjuje se na svim lokacijama $to se takoder moze povezati s manjom aktivnos$éu
na poljoprivrednim povr§inama u promatranom zimskom razdoblju.
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PROIZVODNJA ELEKTRICNE ENERGIJE IZ BIOPLINSKIH POSTROJENJA
— TRENUTNO STANJE U REPUBLICI HRVATSKOJ

PRODUCTION OF ELECTRICITY FROM BIOGAS PLANTS —
CURRENT STATUS IN CROATIA

Marina Tisma’, Bruno Zeli¢?, Mario Panjiékos, Ana Bucié-Kojiél, Mirela Planini¢*

YPrehrambeno-tehnoloski fakultet, Sveuciliste Josipa Jurja Strossmayera u Osijeku,
Franje Kuhaca 20, 31 000 Osijek, Hrvatska
Fakultet kemijskog inZenjerstva i tehnologije, Sveuciliste u Zagrebu, Marulicev trg 19,
10 000 Zagreb, Hrvatska
$Centar za razvoj odrzivih tehnologija d.o.o., Dragutina Golika 63, 10 000 Zagreb, Hrvatska

Prema podacima Hrvatskog operator trzista energije d.o.o. (HROTE) u sije¢nju 2016. u Republici
Hrvatskoj u pogonu je bilo 1271 elektrana na obnovljive izvore energije (OIE), a ukupna instalirana snaga
tih postrojenja iznosila je 449,53 MW.

Prema instaliranoj snazi na prvom mjestu je 16 vjetroenergetskih postrojenja s ukupno 339,25 MW, dok se
na drugom mjestu nalazi 1212 solarnih elektrana s ukupno 42,98 MW. Na ¢etvrtom mjestu po instaliranoj
snazi nalazi se 18 elektrana na bioplin s ukupnom instaliranom snagom od 20,93 MW.

U ovom radu prikazana je usporedba instalirane snage povlastenih proizvoda¢a OIE (geotermalne
elektrane, kogeneracijska postrojenja, elektrane na deponijski plin i plin iz postrojenja za procis¢avanje
otpadnih voda, vjetroelektrane, elektrane na biomasu, hidroelektrane, solarne elektrane i elektrane na
bioplin) u odnosu na Nacionalni akcijski plan za obnovljive izvore energije do 2020. godine. Detaljno je
prikazano trziste elektrana na bioplin kao i predvidanja izgradnje novih postrojenja. Nakon puStanja u
pogon postrojenja koja su u izgradnji ili visokoj fazi pripreme za izgradnju na podruc¢ju Republike
Hrvatske, proizvodnja elektri¢ne energije iz bioplina trebala bi se provoditi u 53 postrojenja s ukupnom
instaliranom snagom od 54,70 MW.
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PROBLEM PRISUTNOSTI POVISENIH KONCENTRACIJA ARSENA
U POPULACIJI ISTOCNE HRVATSKE -
ZNACAJ ZA GINEKOLOGIJU I OPSTETRICIJU

THE PROBLEM OF ELEVATED ARSENIC CONCENTRATIONS
IN THE POPULATION OF EASTERN CROATIA -
IMPORTANCE FOR GYNECOLOGY AND OBSTETRICS

Vlatka Gvozdi¢!, Domagoj Vidosavljevi¢?, Dinko Puntari¢®, Dragana Juri¢®,
Marina Vidosavljevi¢®, Eda Puntari¢®, 1da Puntari¢’

'Department of Chemistry, J. J. Strossmayer University Osijek, Kuhaceva 20, 31 000 Osijek, Croatia
2Vukovar General Hospital, Bolnicka 5, 32 000 Vukovar, Croatia

®Universitas Studiorum Catholica Croatia, Ilica 242, 10 000 Zagreb, Croatia

*Institute of Public Health Brod-Posavina County, Department of Epidemiology and Public Health,
Vladimira Nazora 2a, 35 000 Slavonski Brod, Croatia
*Vinkovci General Hospital, Zvonarska 57, 32 100 Vinkovci, Croatia
6Zagreb County Institute for Emergency Medicine, Ulica Matice Hrvatske b.b.,
10 410 Velika Gorica, Croatia
"Faculty of Science, Biology Department, Environmental Sciences Direction, University of Zagreb,
Roosevelt Square 6, 10 000 Zagreb, Croatia

Toksi¢nost arsena ovisi o obliku u kojem se on nalazi. U prirodnim vodama dolazi kao arsen (V) i arsen
(111). U malim dozama arsen djeluje kao stimulator metabolizma ali je karcinogen i vjerojatno teratogen .
IzloZenost arsenu uzrokuje akutno ili kroni¢no trovanje. Arsen povecava stopu spontanih pobacaja,
uzrokuje zastoj rasta i povecava perinatalni mortalitet, poveéava incidenciju uroepitelnih tumora, raka jetre
i bubrega [1]. Od svih mogucih izvora najveéi utjecaj na zdravlje ljudi imaju povisene koncentracije As u
vodi za pice. Povisene koncentracije arsena u podzemnim vodama pojavljuju se kao posljedica geoloskog
sastava tla [2]. Koncentracije arsena u ovom radu odredene su metodom masene spektrometrije induktivno
spregnutom plazmom (ICP MS). Analizirani su uzorci urina i seruma 391 ispitanika koji Zive na podruéju
Istocne Hrvatske, a dodatno i 73 uzorka vode. Rezultati ispitivanja koncentracije arsena u uzorcima vode
na podrucju Isto¢ne Hrvatske pokazali su da neki vodoopskrbni sustavi imaju koncentracije vise od 50 pg
L™ koliko je dozvoljeno u Hrvatskoj, te su maksimalne vrijednosti u Cepinu iznosile: 250 pg L™, u
Vladislavcima: 160 pg L™, Osijeku: 37 pg L™, Dalju: 8,9 ug L™, a Nagicama samo 0,59 pg L™ arsena.
Preporuka svjetske zdravstvene organizacije je 10 pg L™. Prosje¢ne koncentracije arsena u uzorcima urina
ispitanika nastanjenim na podrucjima gdje su utvrdene povisene koncentracija arsena u vodi, bile su znatno
iznad referentne vrijednosti tj. (< 10 pg L™) a iznosile su od 28 pg L™ (Dalj) do 116 pg L™ (Cepin) .
Sli¢no je utvrdeno i u sludaju seruma ispitanika (ref. vrijednost 0,6 do 5,1 pg L), gdje su se prosjecne
vrijednosti arsena kretale u rasponu od 9,1 pg L (Cepin ) do ¢ak 21,6 pg L™ (Vladislavci). Klaster
analizom je potvrdeno sli¢no grupiranje ispitivanih podrucja za sva tri ispitivana medija (vodu, urin i
serum), $to navodi na zakljuCak da postoji znaCajna izlozenost i moguca ugroza zdravlja stanovnistva.

[1] M. Vahter, Annu. Rev. Nutr. 29 (2009) 381-399.
[2] M. Habuda-Stani¢, M. Kules, B. Kalajdzi¢, Z. Romi¢, Desalination 210 (2007) 157-162.
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UTJECAJ IZBORA BILINOG MATERIJALA
NA USVAJANJE OLOVA I BAKRA 1Z ZEMLJISTA

IMPACT OF SELECTION OF PLANT MATERIALS
ON ADOPTION OF LEAD AND COPPER FROM SOIL

Amra Odobasi¢, Indira Sestan, Amra Bratov¢ic

Tehnoloski fakultet, Fizikalna hemija i elektrohemija, Univerzitet u Tuzli,
Univerzitetska 8, 7500 Tuzla, Bosna i Hercegovina

U posljednjoj deceniji se intenzivno traga za vrstama i genotipovima koji se odlikuju sposobnoséu znacéajne
adsorpcije teSkih metala (hiperakumulatori), a koji bi se mogli koristiti za ¢i$¢enje tla od visokih
koncentracija teskih metala. Prednost se daje biljnim vrstama koje bi se mogle uzgajati na kontaminiranom
tlu bez ekoloskih posljedica. Povecane koncentracije teSskih metala u prirodi (zemljiste, voda) predstavljaju
veoma toksiCne zagadivace koji, ukoliko dospiju u lance ishrane, se akumuliraju u zivim bi¢ima i
predstavljaju rizik po zdravlje ljudi. Smatra se da toksi¢nost teskih metala dolazi do izrazaja samo u slucaju
ako se njihova koncentracija u tkivima biljaka poveéa iznad prosjecnih vrijednosti. Poljoprivredna
zemljiSta posebno su podlozna degradaciji, s obzirom na brojne, ¢esto i radikalne tehnicko-tehnoloske
zahvate u uzgoju bilja, koji dovode do onecis¢enja zemljista. Jedan od nacdina sanacije onec¢iséenog tla je
fitoekstrakcija, odnosno sadnja biljaka koje imaju sposobnost da akumuliraju teSke metale iz tla. U radu su
ispitane sposobnosti usvajanja olova i bakra iz zemlje koriStenjem perSuna i luka kao povrtnih biljaka i
jeéma kao zitarice. Pracenje i odredivanje sadrZaja bakra i olova u biljkama koje su Siroko zastupljene u
domacinstvima, kao i tlu na kome je vrSeno uzgajanje pri kontrolisanim uslovima izuzetno je znacajno u
cilju procjene i prevencije kontaminacije ovim elementima.
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KARAKTERIZACIJA SMJESE OTPADNOG MOTORNOG ULJA
I TESKOG PLINSKOG ULJA KAO MOGUCE SIROVINE
ZA HIDROKREKING POSTROJENJE

CHARACTERIZATION OF USED MOTOR OIL AND HEAVY GAS OIL
MIXTURE AS A POSSIBLE FEEDSTOCK FOR HYDROCRACKING UNIT

Vedrana Cizmek, Jelena Parlov Vukovié, Lana Magi¢, Nada Uzorinac Nasipak
INA Industrija nafte d.d., Lovinciéeva 4, 10 000 Zagreb, Hrvatska

Otpadno motorno ulje se definira kao mineralno i sintetsko ulje koje se vise ne moze koristiti za primjenu u
motorima s unutarnjim izgaranjem. Svake godine se prikupljaju i skladiste velike koli¢ine otpadnog
motornog ulja §to je strogo regulirano zakonima jer prema svojim karakteristikama spadaju u kategoriju
opasnog otpada. Koli¢ine otpadnog motornog ulja dostupnog za prikupljanje procjenjuju se na 50 % od
ukupnih koli¢ina svjeZeg ulja stavljenih na trziSte neke drzave. Zbrinjavanje otpadnog motornog ulja
najéesce se povezuje s moguénosti njihovog ponovnog koristenja u energijske svrhe, medutim postoji i
potencijal za njihovu su-preradu u rafinerijskim procesima.

U ovom radu bit ¢e istrazivane promjene svojstava potencijalne sirovine za proces hidrokrekiranja koja je
dobivana mijeSanjem razli¢itih omjera otpadnog motornog ulja i te§kog plinskog ulja. Hidrokrekiranje je
kataliticki proces koji se koristi za konverziju tezih frakcija nafte u lakSe uz prisustvo katalizatora i vodika
pri visokom tlaku i temperaturi. U tom procesu ugljikovodici vi§ih molekulskih masa prelaze u nize.
Detaljna karakterizacija uzoraka bit ¢e napravljena kombinacijom sveobuhvatne dvodimenzijske
kromatografije GCxGC te nuklearne magnetske rezonancije.
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UKLANJANJE DIAZO BOJILA 1Z VODENIH OTOPINA
UPORABOM LEBDECEG PEPELA BIOMASE

REMOVAL OF DIAZO DYE FROM AQUEOUS SOLUTION
BY BIOMASS FLY ASH

Lidija Curkovi¢', Mirela Juki¢?, Juraj Sipusi¢®, Zrinka Sokéevié!

Faculty of Mechanical Engineering and Naval Architecture, Department of Materials,
University of Zagreb, I. Lucié¢a 5, 10 000 Zagreb, Croatia
2Andrija Stampar Teaching Institute of Public Health, Mirogojska cesta 16, 10 000 Zagreb, Croatia
3Faculty of Chemical Engineering and Technology, Department of Inorganic Chemical Technology and
Nonmetals, University of Zagreb, Marulicev trg 19, 10 000 Zagreb, Croatia

The objective of this work was to examine possible application of biomass fly ash (BFA) for removal of
ionic, toxic and cancerogenic diazo dye (Congo red) from aqueous solutions. Biomass fly ash is by-product
generated during mixed wood biomass combustion in 1 MW electric power facility in Udbina, Croatia.
Batch sorption experiments were carried out to evaluate the influence of experimental parameters such as
initial dye concentration (10-80 mg/L), contact time (0-240 min) and temperature (283-313 K) on the
sorption process.

The experimental data were analyzed using the Langmuir, Freundlich, and Dubinin—Radushkevich sorption
isotherms, and the characteristic parameters and related correlation coefficients were determined for each
isotherm at different temperatures. A linear regression method was used for comparison of the isotherms.
The best fit was achieved by the Langmuir isotherm equation, by increasing the maximum monolayer
adsorption capacity from 11.4 to 15.3 mg/g, when the temperature increases from 288 to 303 K.
Thermodynamic parameters of sorption process (free energy, enthalpy, and entropy) were calculated. The
negative values of free energy, enthalpy and entropy suggested that the sorption was spontaneous,
exothermic and stable.
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JOD U KUHINJSKOJ SOLI

IODINE IN KITCHEN SALT
Andrea Dir, Purdevka Pecikozié¢
Tehnicka skola Nikole Tesle Vukovar, Blage Zadre 4, 32 010 Vukovar, Hrvatska

Natrijev Klorid (NacCl) ili kuhinjska sol dolazi u prirodi kao mineral halit. Natrijev klorid je najstariji i
najvazniji zacin na svijetu te je klju¢na komponenta opstanka ljudi, Zivotinja i biljka. Bez soli nema Zivota.
Ona sudjeluje u reguliranju vode u tijelu i kiselosti u stanicama. Sol regulira metabolicke procese i razinu
SeCera u krvi, usporava starenje organizma, poti¢e upijanje Cestica hrane u crijevima, sprjecava gréenje
misica, oCvrscuje kosti, regulira ciklus sna i budnosti. Ovisno o nacinu dobivanja razlikujemo kuhanu sol,
morsku sol i kamenu sol.

Jod je jedan od 22 oligo elementa koji je od vitalnog znacaja za normalan rast i razvoj ljudskog organizma.
Nalazi se u sastavu svih tjelesnih i biljnih stanica jer je potreban za njihov rast. U velikim koli¢inama
prisutan je u morskim biljkama i Zivotinjama, ukljucuju¢i morske $koljke, alge i druge plodove mora.
Ljudski organizam ne proizvodi jod stoga ga je neophodno nadomijestiti prehranom. Kuhinjska je sol
izabrana kao najdjelotvorniji nacin unosenja joda. Sve vrste soli, i morsku je potrebno jodirati. Za jodiranje
se koriste KI, Nal, NaNOj; ili KIO; kako bi se zadovoljio sadrzaj joda od 15-23 mg | / kg soli.

Sadrzaj joda u uzorcima soli odreden je titracijom s Na,S,03 uz $krob kao indikator. Ispitivanje je radeno
neposredno nakon otvaranja originalno zapakiranih uzoraka i mjesec dana nakon otvaranja. Rezultati
pokazuju da je sadrzaj joda dobiven analizom originalno zapakiranih uzoraka je nesto visi ili odgovara
gornjoj granici naznacenoj na ambalazi dok je sadrZaj joda u uzorcima koji su mjesec dana stajali otvoreni
nizi, stoga je potrebno voditi ra¢una o nacinu skladi$tenja i roku trajanja kuhinjske soli naznacenom na
pakiranju.
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STO SE KRIJE U JEDNOJ CASI SOKA OD JABUKE?

ALL SECRETS OF A GLASS OF APPLE JUICE

Dora Michelle Ljubeti¢, Leonarda Vuci¢, Lana Sari¢

VII. Gimnazija Zagreb, Krizani¢eva 4, 10 000 Zagreb, Hrvatska

U danasnjem ubrzanom tempu zivota ¢esto posezemo za okrijepom u obliku prirodnih voénih sokova.
Mnogi OPG-ovi bave se upravo proizvodnjom domacih sokova od jabuke, maline, bazge.

Sok od jabuke obiluje Zeljezom, magnezijem, silicijem, kalijem... Njegova se visestruka korist olituje u
regulaciji probave, prijenosu impulsa ziv€anim stanicama, a pozitivan ucinak ima i na metabolizam.
Djeluje i na raspoloZenje posto se u jabukama nalazi hormon serotonin. No, osim navedenog, sok od
jabuke sadrzi i SeCere (monosaharide) glukozu i fruktozu.

Cilj projekta je dokazati prisutnost te koli¢inu monosaharida u nekoliko razli¢itih uzoraka soka od jabuke
(domacih i kupovnih) pomoc¢u Fehlingova reagensa. Napravljena je i usporedba podataka dobivenih u
Skolskom kemijskom laboratoriju s podacima na deklaracijama sokova.

Analizom rezultata namece se pitanje jesu li, i koliko, voéni sokovi zdravi. Sto se krije u ¢asi ,,prirodnog
vocénog™ soka od jabuke?
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SADRZAJ VITAMINA C U MALINAMA S PODRUCJA OPCINE ZEPCE

THE VITAMIN C CONTENT IN RASPBERRIES
FROM THE MUNICIPALITY OF ZEPCE

Tomislav Jozinovi¢, Maja Stojanovi¢

Katolicki §kolski centar “Don Bosco” Zepce, Opéa gimnazija,
Stjepana Radica bb, 72 230 Zepce, Bosna i Hercegovina

Opéina Zepée je jedna od najvecih proizvodata malina na podrudju Bosne i Hercegovine. Biologka
vrijednost namirnica ¢esto se odreduje preko sadrZaja vitamina u namirnici. Vitamini su esencijalni
mikronutrijenti u prehrani ljudi, a njihov nedostatak ¢esto dovodi do razvoja razli¢itih bolesti kod ljudi.
Vitamin C ima vaZzne funkcije u ljudskom organizmu, medu kojima se osobito isti¢e poticanje rada
metabolizma, odrzavanje zdravlja krvnih Zila, stimulacija rada imunoloskog sustava itd.

Maline su bobicasto voce koje osim vitamina sadrze i druge bioloski aktivne komponente (fitokemikalije),
koje iskazuju pozitivan u€inak na zdravlje ljudi. Znanstvenici navode da interakcijom fitokemikalija s
drugim fizioloskim antiokisdansima poput vitamina C i E nastaje sinergisticki ucinak antioksidativnog
djelovanja. Zbog male energijske vrijednosti i velike bioloSke vaznosti, te ugodne arome i okusa, maline
imaju §iroku primjenu u ljudskoj prehrani i posjeduju odredena ljekovita svojstva.

Cilj ovog rada bio je odredivanje kvantitativnog sadrzaj vitamina C u razli¢itim uzorcima pripremljenim od
svjezih i konzerviranih malina, proizvedenih na obiteljskim poljoprivrednim gospodarstvima s podruéja
opéine Zepée. Postupak odredivanja vitamina C proveden je pomoc¢u volumetrijske metode - jod titracije.
Dobiveni podaci su ukazivali na znacajne razlike u sadrzaju vitamina C u razli¢itim uzorcima malina.
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UTJECAJ SVOJSTVA TALA NA UDIO TESKIH METALA U BIJELOM VINU

THE IMPACT OF SOIL PROPERTIES ON THE SHARE
OF HEAVY METALS IN WHITE WINE

Rej Kovacevié, Mia Martinis, Ivana Oreskovi¢, Leonora Rivi¢, Vlatka Kuhar

Vil. Gimnazija, Krizaniceva 4, 10 000 Zagreb, Hrvatska

Vino je poljoprivredni prehrambeni proizvod dobiven fermentacijom grozda. U Hrvatskoj se razlikuje pet
glavnih vinogradarskih zona. U radu su koriStena vina bijele sorte iz 3 regionalna podru¢ja Hrvatske:
Slavonije, Istre i Dalmacije. Cilj rada je odrediti ukupnu koncentraciju metala u vinima i osnovna
fizikalno-kemijska svojstva tla navedenih regija. Svrha rada je odrediti razlike u multielemenom sastavu
vina s obzirom na podruc¢je uzgoja, tip tla, klimu te geolosku podlogu.

Na uzorcima tala razli¢itih regija ispitana su fizikalno-kemijska svojstva tala. Multielementna analiza vina
provedena je na 3 bijela vina (Kor¢ulansko bijelo, GraSevina i Malvazija) metodom spektrometrije masa uz
induktivno spregnutu plazmu visoke rezolucije. U uzorcima odredene su ukupne koncentracije 22
elementa. Prethodno analizi razrijedeni su 10 puta te im je dodana nitratna kiselina (HNOs, supra pur) i In
kao interni standard. Serija standardnih otopina koriStena za odredivanje koncentracije elemenata
pripremljena je odgovaraju¢im razrjedivanjem standardne multielementne otopine i dodatkom 1 % etanola.
Rezultati analize pokazali su znacajnu varijabilnost u multielementnom sastavu vina koja se moze pripisati
prvenstveno razlici u pedoloskoj i geoloskoj podlozi regija iz koja vina potjecu. pH vrijednosti tla takoder
se razlikuju i ovise prvenstveno o udjelu kalcijeva karbonata. Kod promatranih tala, korelacijska veza
izmedu vodnog kapaciteta i propusnosti vode je slaba.
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METALNA VEZA U ELEKTRONICI | MEDICINI

METALLIC BOND IN ELECTRONICS AND MEDICINE
Lovro Janci¢, Josip Spudi¢, Leon Krajaci¢, Ena Peni¢, Jasminka Ziza
Gimnazija Karlovac, Rakovac 4, 47 000 Karlovac, Hrvatska

Kemijske veze medusobno povezuju atome u kemijske spojeve. Metali se medusobno povezuju metalnom
kemijskom vezom. Vaznost i korisnost njezinih svojstava proizlazi iz specificnog naéina povezivanja
atoma metala. Najvaznija svojstva su vodljivost i savitljivost, a treba istaknuti toplinsko Sirenje samog
metala u medicini i pojavu fotoelektriénog efekta u elektronici. Zeljeli smo istaknuti njenu ulogu upravo u
svijetu elektronike i medicine. Cilj naseg rada bio je objasniti primjenu tih svojstava na konkretnim
primjerima u izradi vodi¢a i poluvodica koji se koriste u uredajima koje svakodnevno koristimo (mobiteli,
racunala, mikroprocesori). Provodimo ispitivanja promjena svojstava vodljivosti i otpornosti elektronickih
elemenata i vodi¢a na elektriénu struju pri promjenama temperature, jacini struje i pod utjecajem
magnetskog polja. Prouavamo princip rada elektrostimulatora sréanog miSi¢a (pacemakera), DBS
stimulatora (Deep Brain Stimulation) i umjetne puznice. Takoder nam je bila Zelja da predlozimo rjeSenje
problema kratkog roka trajanja galvanskog ¢lanka koji se koristi za napajanje pacemakera i utjecaja
elektromagnetskog polja na uredaj. Nacinili smo uredaj koji radi na temelju piezo generatora elektri¢ne
struje 1 koji rjeSava problem napajanja.
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DOMACI SAPUN OD MASLINOVA ULJA 1Z SKOLSKOG LABORATORIJA

SCHOOLMADE OLIVE OIL SOAP
Filip Grahovac, Ivan Mari¢, Lana Sari¢
VII. Gimnazija Zagreb, Krizani¢eva 4, 10 000 Zagreb, Hrvatska

Sve se veéa pozornost pridaje brizi o vlastitom tijelu i njezi koze. Prirodna kozmetika kué¢ne proizvodnje
sve je vise zastupljena u svakodnevnoj upotrebi. Njena je korisnost viSestruka: ekoloska, ekonomska,
zdravstvena. Maslinovo ulje samo je jedan od sastojaka prirodne kozmetike. Ne sadrzi kemikalije Stetne za
kozu i okoli$ te djeluje iznimno povoljno na sve tipove koze hidratizirajuci je i dajuci joj mekocu i sjaj.

Cilj je projekta proizvesti hladnim postupkom u Skolskom kemijskom laboratoriju sapun od domadeg
maslinova ulja iz okolice Splita. Ispitana su kemijska svojstva dobivenog sapuna te je nafinjena usporedba
s kemijskim svojstvima kupovnih sapuna od maslinova ulja. Usporedba i analiza dobivenih rezultata
ukazuje na sli¢nosti i razlike sapuna dobivenih prirodnim i industrijskim putem.
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TVRDOCA VODE U OPCINI ZEPCE

HARDNESS OF WATER IN THE MUNICIPALITY OF ZEPCE
Kristina Simié, Slavica Juki¢

Katolicki §kolski centar “Don Bosco” Zepce, Opca gimnazija,
Stjepana Radica bb, 72230 Zepce, Bosna i Hercegovina

Bitna znacajka kvalitete vode je njena tvrdo¢a. Tvrdo¢a vode potjece od otopljenih soli kalcija i magnezija.
Kalcij i magnezij nalaze se u prirodnim vodama u obliku hidrogenkarbonata, sulfata, klorida ili nitrata.
Tvrdoca vode najéesce se izrazava u mg/L kalcijevog karbonata (CaCOs), ali i preko njemackih, francuskih
i engleskih stupnjeva tvrdoce. Ove soli su Stetne u vodama jer reagiraju sa sapunima, stvarajuci netopive
spojeve, a uz to se i taloze na ogrjevnim povrSinama kotlova i cijevi. ViSestruke su $tetne posljedice
stvaranja vodenog kamenca, pocevsi od malih kuéanstava pa do velikih industrijskih postrojenja. Zbog
toga se tvrdoéi vode i borbi protiv kamenca pridaje sve veca pozornost. Poznato je da su kalcij i magnezij
esencijalni elementi, neophodni za normalno funkcioniranje ljudskog organizma, a unosimo ih putem hrane
i pi¢a. Od ukupno potrebne koli¢ine ovih metala, izmedu 5 — 20 % dobiva se putem vode za pice.

Unato¢ svemu navedenom, u opéini Zepée ne postoje sluzbeni podaci o tvrdoéi Zepackih voda, jer
Pravilnik o zdravstvenoj ispravnosti vode za pic¢e vise ne propisuje odredivanje ovih karakteristika. Stoga
je u ovom istrazivanju provedena analiza Zepackih voda u suradnji s Institutom za zdravlje i sigurnost
hrane Zenica. Kompleksometrijskom metodom za pet uzoraka uzetih na razli¢itim mjestima na podrucju
opéine Zepée odredeni su: alkalitet, sadrzaj iona kalcija i magnezija, te ukupna tvrdo¢a vode. Dobiveni
podaci su ukazali na znacajne razlike ovih parametara na ispitivanim uzorcima.
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ISPITIVANJE KAKVOCE ZRAKA UZ GLAVNE PROMETNICE
GRADA OSIJEKA

TESTING OF AIR QUALITY ALONG THE MAIN ROADS
OF THE CITY OF OSIJEK

Mislav Mati¢, Vedrana Cupurdija, Nada Pitinac

Tehnicka skola i prirodoslovna gimnazija Rudera Boskovica,
Vukovarska cesta 209, 31 000 Osijek, Hrvatska

Zrak je plinoviti omota¢ koji okruzuje zemlju i tvori atmosferu koja se prostire na vise od 560 km iznad
povrsine zemlje. Atmosfera je slozen i dinamican sustav u kojemu se odvijaju razni kemijski i fizikalni
procesi od kojih su mnogi u dinamic¢koj ravnoteZi. Svakodnevna ljudska aktivnost dovodi do promjene
dinamickih procesa u zraku i izmjene sastava zraka. Rastom industrijske proizvodnje i uporabom fosilnih
goriva povecava se koncentracija Stetnih tvari koje narusavaju ljudsko zdravlje i utjecu na kakvocu zraka.
Cilj je rada pratiti volumne udjele anorganskih plinova: CO,, H,S, CO, NO, i SO, u razdoblju od 29.
prosinca 2015. do 6. ozujka 2016. godine na podrucju glavnih prometnica Osijeka. Za analizu zraka
koristen je prijenosni uredaj Driger X-am 5600 koji sluzi za detekciju i mjerenje eksplozivnih i toksi¢nih
plinova u radnoj atmosferi te za kontinuirani, istovremeni nadzor koncentracije vise plinova u zraku. U
ispitivanom vremenskom razdoblju vrijednosti volumnog udjela CO, kretale su se u podru¢ju 0,04 do 0,07
%. Volumni udio NO, bio je u vecini mjerenja iznad grani¢nog dozvoljenog udjela od 0,097 ppm, dok
volumni udio CO nije prelazio vrijednost grani¢nog dozvoljenog udjela od 8,002 ppm. Prisutnost SO, i
H,S nije zabiljeZena niti jednim mjerenjem.
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GOSPODARENJE OTPADOM - OTPAD KAO 1ZVOR ENERGIJE

WASTE MANAGEMENT - WASTE AS A SOURCE OF ENERGY

Marina Cuturi¢, Jelena Danilovié
Tehnicka skola Nikole Tesle Vukovar, Blage Zadre 4, 32 010 Vukovar, Hrvatska

Prema Zakonu o odrzivom gospodarenju otpadom (NN 94/13) otpad je svaka tvar ili predmet Koji
posjednik odbacuje, namjerava ili mora odbaciti. U prirodi otpad kao takav ne postoji jer otpadni materijali
brzo postaju sirovine za druge procese i organizme i kruzni tok tvari je stabilan. Medutim u danasnjem
potrosackom drustvu otpad predstavlja sve veéi problem i bilo da se on gomila, razlaze u podzemnim
vodama ili spaljivanjem $iri atmosferom, otpad ozbiljno ugrozava okolis i zdravlje ljudi. U radu je opisana
trenutna zakonska regulativa koja daje smjernice prema kojima se Republika Hrvatska kre¢e u smislu
upravljanja otpadom, a §to u prvom redu ukljucuje sprje¢avanje nastanka otpada, odlaganje istog, te
ponovnu materijalnu i energetsku oporabu otpada. Zadatak ovog zavr$nog rada jest da otpad prikaze kao
tvar koja se moze iskoristiti i obraditi, a da se pritom dodatno ne ugrozi okolis, te daje i opisuje model
energetske oporabe otpada, odnosno obrade otpadnog ulja u svrhu dobivanja biogoriva, tj. biodizela.
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JESU LI ZAGREBACKA GRADSKA JEZERA POGODNA ZA KUPANJE?

LAKES OF ZAGREB - ARE THEY SUITABLE FOR SWIMMING?

Lucija Jukié, Zrinka Toli¢, Lana Sari¢
VII. Gimnazija Zagreb, Krizani¢eva 4, 10 000 Zagreb, Hrvatska

Glavni grad Hrvatske, Zagreb, smjesten je u kontinentalnom dijelu Hrvatske karakteristicnom po
umjerenoj kontinentalnoj klimi s izrazito suhim i vru¢im ljetima. Odlazak na more nije financijski dostupan
svim gradanima pa stoga mnogi osvjezenje traze u gradskim jezerima - Bundeku i Jarunu, jezerima koja su
polovicom proslog stolje¢a pretvorena u gradska kupalista. S vremenom su pocele polemike oko ekoloske
prihvatljivosti vode za kupanje u tim jezerima. lako su provedena brojna ¢i$¢enja vode u jezerima te su oba
pretvorena u sportsko — rekreacijske centre ni danas se ne moze sa sigurno$¢u re¢i da su pogodna za
kupanje.

Cilj ovog projekta je odrediti fizikalno — kemijska [1] svojstva vode jezera Jaruna i vode jezera Bundek.
Kemijskom je analizom odredivana koli¢ina kloridnih, fosfatnih, nitratnih, nitritnih te amonijevih iona u
vodi, tvrdoca, temperatura i pH vode te koli¢ina slobodnog i vezanog ugljikova (IV) oksida u vodi. Analiza
vode radena je u predsezoni kupanja te u postsezoni kupanja. Dana je usporedba rezultata i osvrt na iste.

[1] B. Mihanovi¢, I. Perina, Fizikalno i kemijsko ispitivanje zagadenosti vode,
Skolska knjiga, Zagreb, 1982.
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