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Uvodna rijec Dekana prof.dr.sc. Josipa Margaletica

Postovane doktorandice, doktorandi, kolegice,
kolege i dragi prijatelji,

S posebnim zadovoljstvom vas pozdravljam ispred
Fakulteta Sumarstva i drvne tehnologije Sveucilista u
Zagrebu, gdje ovu godinu imamo privilegiju biti
domacini ,Dana doktorata biotehnickog podrucja
2023.“.

Ove godine smo okupljeni na Fakulteta Sumarstva i
drvne tehnologije kako bismo odali priznanje

vaznosti doktoranda a - vi ste kamen
temeljac buduénosti nasih disciplina. U vama vidimo nove lidere, inovatore i mislioce koji
¢e oblikovati znanstvene, tehnoloske i drustvene konture sutrasnjice. VaSa strast,
posvedenost i znanstvena znatiZelja osiguravaju napredak i izvrsnost u biotehnickom
podrucju i Sire, a vase doprinos ima neizmjernu vrijednost za drustvo u cjelini. Vi ste mlade
snage koje ¢e donositi inovacije, provoditi promjene i oblikovati sutrasnji svijet.

Povijest i tradicija naseg Fakulteta proZeta je izvrsnoS¢u u obrazovanju, istrazivanju i
doprinosu $umarstvu i drvnoj tehnologiji. Na$ poslijediplomski doktorski studij Sumarstvo i
drvna tehnologija osmisljen je kako bi osposobio doktorande za vrhunska znanstvena
istrazivanja unutar biotehnickih znanosti, konkretno u poljima Sumarstva i drvne
tehnologije. Vaznost naseg Fakulteta nije samo u tradiciji i kvaliteti obrazovanja, ve¢ i u
nepisanim vrijednostima koje prenosimo - povezanosti, solidarnosti i dubokom
razumijevanju znacaja Sumarstva i drvne tehnologije za nasu zajednicu i buduénost.

Osim Sto je ovaj skup prilika da obnovimo veze uspostavljene tijekom proslih Dana
doktorata, on je i prilika za predstavljanje novih znanstvenih radova, istraZivanja i inovacija.
Stoga je nas cilj osigurati da se ovaj skup, odrzan u hramu znanja kao sto je nas Fakultet,
pamti kao mjesto gdje su se rodile nove ideje, uspostavile vazne suradnje i produbila
postojeca znanstvena saznanja.

Ovogodisnji program je osmisljen da odraZzava interdisciplinarnu prirodu naseg podrucja,
naglasavajuéi vaznost suradnje i medusobnog razumijevanja izmedu razli¢itih biotehnickih
disciplina. Usmene prezentacije, poster sekcije i neformalne razmjene iskustava pruzit ce
priliku svima da se upoznaju s najnovijim trendovima i istrazivanjima.



Neka ovaj skup bude most izmedu tradicije i inovacije, izmedu proslih dostignuéa i buduéih
ambicija. S vjerom u snagu suradnje i znanstvenog duha koji nas sve povezuje, pozivam vas
da zajedno kro¢imo prema novim horizontima znanstvenog istrazivanja.

Sa Zeljom da ovaj skup potakne nove suradnje, projekte i istrazivacke inicijative, te da nas
sve podsjeti na vaznost uloge koju doktorandi igraju u oblikovanju buduénosti, srda¢no vas
pozdravljam.

prof. dr. sc. Josip Margaletié.
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Obrasci aktivnosti europskog muflona u Sredozemnom stanistu -
preliminarni rezultati

Mihael Janje¢i¢}, Luca Corlatti??, Toni Safner?, Nikica Sprem?
1 Sveuciliste u Zagrebu, Agronomski fakultet

2 University of Freiburg, Freiburg, Njemacka

3 Stelvio National Park, Bormio, Italija

Doktorski studij: Poljoprivredne znanosti
Znanstveno polje: 4.01. Poljoprivreda (agronomija)
Korespondencija: mjanjecic@agr.hr

Vrsta izlaganja: Usmeno izlaganje

Sazetak

Razina aktivnosti (udio vremena koji Zivotinja provodi aktivno), sluZi kao klju¢na mjera za
razumijevanje kompromisa izmedu Cuvanja energije i zadovoljavanja potreba Zivotinja. Na
razine aktivnosti moZe utjecati nekoliko ¢imbenika, poput gustoce populacije, dostupnosti
resursa, klime, rizika od grabeZljivaca i sezone parenja, koji se esto pojavljuju sinergisticki, Sto
oteZava razlikovanje pojedinacnog ucinaka svakog cimbenika. Kvantificirali smo razinu
aktivnosti europskog muflona u dva stanista (okolica Senja i Dugi Otok). Na podrucju Senja
prisutni su veliki grabezZljivci (Vuk, ris i smedi medvjed), dok na Dugom otoku nema velikih
grabeZljivaca. Na podrucju Senja prevladava klima Cfb, a na podrucju Dugog Otoka klima Cfa.
Na Dugom Otoku i na podrucju Senja postavljeno je 27 odnosno 22 fotozamke u sustavnoj
mrezi 1,5 km x 1,5 km. Kamere su bile aktivne izmedu travnja i lipnja 2022. Fotografije su
sortirane i obradene u softveru Agouti kako bi se dobila ucestalost pojavljivanja muflona.
Izlazni skupovi podataka obradeni su u R-u pomodéu paketa "camtraptor" i "activity" za
izraCunavanje i crtanje razina aktivnosti. Na Dugom otoku uocen je bimodalni obrazac
aktivnosti s vrhuncima aktivnosti u sumrak i zoru. Na podrucju Senja uocen je trimodalni
obrazac aktivnosti s vrhuncima aktivnosti u sumrak, podne i zoru. No¢na aktivnost zabiljezena
je na Dugom otoku, dok na podrudju Senja nije zabiljeZena noc¢na aktivnost. lako nekoliko
¢imbenika utjece na obrasce aktivnosti, pretpostavljamo da je trimodalni obrazac aktivnosti
uglavnom rezultat gustoce populacije i aktivnosti grabeZljivaca. No¢na aktivnost zabiljezena na
Dugom otoku uglavnom je posljedica odsutnosti velikih grabeZljivaca.

Kljucne rijeci: Jadransko more, senzorne kamere, lokomotorna aktivnost, Ovis gmelini musimon

Activity pattern of European mouflon in the Mediterranean habitat - a preliminary
results

Abstract

Activity level, the proportion of time spent actively, serves as a key measure for understanding
a trade-off between energy conservation and satisfying basic requirements. Activity levels can
be affected by several factors, including population density, resource availability, climate,
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predation risk, and mating season, which often occur synergistically, thus making it difficult to
distinguish the effects of each factor. We quantified the activity level of European Mouflon in
two different habitats, Senj and Dugi Otok areas. Large predators (grey wolf, Eurasian lynx, and
brown bear) are present in the Senj area, while no large predators occur on the island of Dugi
Otok. Cfb climate prevails in the Senj area, while Cfa climate prevails in the Dugi Otok area. On
the island of Dugi Otok and in the area of Senj, 27 and 22 camera traps were placed,
respectively, in a systematic grid of 1.5 km x 1.5 km. The cameras were active between April
and June 2022. Photos were sorted and processed in Agouti software to obtain mouflon
occurrence frequency. Output datasets were processed in R using the "camtraptor" and
"activity" packages to calculate and plot activity levels. On the island of Dugi Otok, a bimodal
activity pattern was detected with activity peaks at dusk and dawn. In the Senj area, a trimodal
activity pattern was detected with activity peaks at dusk, midday, and dawn. Nocturnal activity
was detected on the island of Dugi Otok, while no nocturnal activity was detected in the Senj
area. While several factors influence activity patterns, we assume that the trimodal activity
pattern is mostly a result of population density and predator activity. The nocturnal activity
detected on the island of Dugi Otok is mostly due to the absence of large predators.

Keywords: Adriatic Sea, camera trap, locomotor activity, Ovis gmelini musimon
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Kratak Zivotopis doktoranda:

Mihael Janjecic¢ roden je 24. lipnja 1997. godine u Zagrebu. 2016.
godine upisuje preddiplomski sveucilisni studij Animalne
znanosti na Agronomskom fakultetu sveucilista u Zagrebu, koji
zavrsava 11.07.2019. (summa cum laude). Nakon zavrsetka
preddiplomskog studija iste godine upisuje diplomski studij
Hranidba Zivotinja i hrana na Agronomskom fakultetu sveucilista
u Zagrebu 23.09.2021. (summa cum laude). Poznaje engleski
jezik (B2), njemacki jezik (C1) te talijanski jezik (A1) u pismu i
govoru. Dobro barata alatima u MS Office-u te dobro barata
internetom i racunalnim programima koji se koriste za obradu
prostornih podataka (ArcGIS Pro, R) . U dosadasnjoj karijeri je
sudjelovao na 5 medunarodnih skupova na kojima je izloZio 2
postera i odrZao 2 oralna izlaganja. Takoder je autor jos 4 rada
izloZzena na medunarodnim skupovima. Tijekom studija dobitnik
je nekolicine stipendija, ukljuujuéi STEM stipendiju MZO-a,
stipendiju grada Zagreba za izvrsnost u studiranju i stipendiju

svjetske organizacije za znanost o peradi. Dobitnik je dekanove nagrade za marljivost i
ostvarenje uzornih rezultata u studiranju. Trenutno je upisan na 2. godinu poslijediplomskog
doktorskog studija ,,Poljoprivredne znanosti“ na Agronomskom fakultetu u Zagrebu.
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Identifikacija genotipova graha otpornih na susu uz pomo¢ fenotipizacije
visoke propusnosti

Tomislav Javornik’, Boris Lazarevi¢®, Klaudija Carovi¢-Stanko®”
1 Sveuciliste u Zagrebu, Agronomski fakultet
* Centar izvrsnosti za bioraznolikost i molekularni oplemenjivanje biljaka (CoE CroP-BioDiv),
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Sazetak

Zbog brzih klimatskih promjena, susa postaje veliki problem za proizvodnju hrane, te se javljaju
sve veci zahtjevi za stvaranjem tolerantnih genotipova poljoprivrednih kultura. Uz napredak
moderne tehnologije, moZemo ucinkovito kombinirati znanje o fenotipu i genotipu sa ciljem
razvoja poljoprivredne proizvodnje. Na Agronomskom fakultetu Sveucilista u Zagrebu ¢uvaju se
uzorci tradicionalnih kultivara graha iz Hrvatske i okolnih zemalja. Dvjesto razli¢itih genotipova
graha uzgajano je u komori rasta pri kontroliranim uvjetima, u dva tretmana: kontroli
(navodnjavane biljke) i tretmanu susSe. Tehnike fenotipizacije visoke propusnosti (HTP)
ukljucuju mijerenje klorofilne fluorescencije, multispektralna snimanja i 3D skeniranje.
Provedena su tri mjerenja u razdoblju od tjedan dana te je pracena pojava suse i njezin utjecaj
na morfoloska i fizioloska svojstva biljaka. Iz listova je izoliran DNK i izvrSena genetska analiza
pomocu (SSR). Single Nucleotide Polymorphisms (SNP) biljezi detektirani su pomoc¢u DartSeq
tehnologije sekvenciranja. Provodedi fenotipske analize fizioloskih parametara, izvrsit ce se
cjelogenomska studija pridruzivanja (GWAS) kako bi se pronasle genetske regije povezane s
fenotipskim svojstvima klorofilne fluorescencije i vegetacijskim indeksima. Ovaj ¢e doktorat
pomodi u odabiru potencijalno otpornih genotipova graha na stres suse, sto u konacnici moze
pridonijeti razvoju oplemenjivackih programa i same poljoprivredne proizvodnje.

Kljucne rijeci: Abiotski stres, spektralna refleksija, klorofilna fluorescencija, QTL

Identification of drought-tolerant common bean genotypes using high-throughput
phenotyping

Abstract

Due to rapid climate change, drought is becoming a major problem for food production and
there is an increasing need to develop tolerant genotypes of crops. With the advances in
modern technology, we can effectively combine phenotype and genotype with the aim of
developing agricultural production. Samples of traditional bean cultivars from Croatia and
surrounding countries are preserved at the Faculty of Agriculture University of Zagreb. Two
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hundred different bean genotypes were grown in a growth chamber under controlled
conditions in two treatments: control (irrigated plants) and drought treatment. High-
throughput phenotyping (HTP) techniques include chlorophyll fluorescence measurement,
multispectral imaging and 3D scanning. Three measurements were carried out in a period of
one week and the occurrence of drought and its effects on the morphological and physiological
properties of the plants were monitored. DNA was isolated from the leaves and genetic
analysis was performed using Microsatellites (SSR). Single Nucleotide Polymorphisms (SNP)
markers were detected using DartSeq technology. By conducting phenotypic analyses of
physiological parameters, association mapping will be carried out to find genetic regions
associated with phenotypic parameters of chlorophyll fluorescence and vegetation indices.
This PhD will help to select potentially resistant bean genotypes to drought, which may
ultimately contribute to the development of breeding programs and agricultural production
itself.

Keywords: Abiotic stress, spectral reflectance, chlorophyll fluorescence, QTL
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Sazetak

Kakvoca i hranjiva vrijednost govedeg mesa u znacajnoj su mjeri odredene sadrZzajem masti u
trupu i mesu te udjelom zasicenih i nezasiéenih masnih kiselina u masnom tkivu. Sadrzaj
masnih kiselina u mesu pobuduje interes potrosaca radi odredenih potencijalnih zdravstvenih
ucinaka te uvjetovanih senzornih ucinaka. Mogucnost neposrednog djelovanja na kakvocu
govedeg mesa proteZiranjem poZzeljnih alelnih varijanti kandidat gena poticaj je predmetnom
istrazivanju. Cilj rada bio je utvrditi povezanost polimorfizma FASN, SCD i GH gena sa sadrzajem
masti i masnih kiselina u mesu junadi. Istrazivanje je provedeno na 104 jedinke razli¢itih
genotipova. Junice su klane u dobi od 14 do 15 mjeseci, a muska junad u dobi od 19 do 20
mjeseci. Izolacija genomske DNA obavljena je DNA kitom, a nakon PCR umnazanja kodogene
sekvence, detekcija alelnih varijanti FASN, SCD i GH gena ucinjena neposredno na gelu nakon
cijepanja fragmenta restrikcijskim endonukleazama. Znacajni utjecaj alelnog polimorfizma
FASN gena utvrden je na sadrzaj C24:1 n-9 i C22:2 n-6 masnih kiselina te odnos w-6/w-3
masnih kiselina. ZapaZen je znacajan utjecaj polimorfizma SCD gena na sadrzaj C15:0, C17:0,
C18:2 n-6 i C18:3 n-3 masnih kiselina. Polimorfizam GH gena znacajno je utjecao na sadrZaj
C16:0 i C20:1 n-9 masnih kiselina te omjer w-6/w-3 masnih kiselina. Utvrdeni ucinci alelnih
varijanti FASN, SCD i GH gena podloga su za nastavak istraZivanja na vec¢em broju jedinki i
drugim genotipovima goveda ukljuc¢enim u proizvodnju govedeg mesa.

Kljucne rijeci: polimorfizam, govede meso, masno tkivo, masne kiseline

Association of FASN, SCD and GH gene polymorphism with fat and fatty acid
content in beef meat

Abstract

The quality and nutritional value of beef are determined to a considerable extent by the fat
content of the carcass and meat and by the proportion of saturated and unsaturated fatty
acids in the fatty tissue. The content of fatty acids in meat attracts consumer interest because
of certain potential health and sensory effects. The possibility of direct influence on beef
quality by the spread of desirable allelic variants of the candidate gene is the impetus for the
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present study. The objective of the work was to determine the association of FASN, SCD, and
GH gene polymorphisms with fat and fatty acid content in beef. The study was performed on
104 individuals of different genotypes. Heifers were slaughtered at 14 to 15 months of age,
and male calves were slaughtered at 19 to 20 months of age. Isolation of genomic DNA was
performed using a DNA kit, and after PCR amplification of the codogenic sequence, detection
of allelic variants of the FASN, SCD, and GH genes was performed directly on the gel after
cleavage of the fragment with restriction endonucleases. A significant influence of the allelic
polymorphism of the FASN gene on the content of C24:1 n-9 and C22:2 n-6 fatty acids and the
ratio of w-6/w-3 fatty acids was detected. A significant effect of the SCD gene polymorphism
on the content of C15:0, C17:0, C18:2 n-6, and C18:3 n-3 fatty acids was found. The GH gene
polymorphism significantly affected the content of C16:0 and C20:1 n-9 fatty acids and the
ratio of w-6/w-3 fatty acids. The observed effects of allelic variants of FASN, SCD, and GH
genes provide the basis for further studies in a larger number of individuals and other
genotypes of cattle used in beef production.

Keywords: polymorphism, beef meat, adipose tissue, fatty acids
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Sazetak

Inbriding procjena, jedan je od najvaznijih pokazatelja genetske varijabilnosti. Uobicajena
metoda za procjenu genomske inbridinga temelji se na konceptu dugih homozigotnih nizova
(Runs of Homozigosity; FROH). U ovom istraZzivanju analizirali smo regionalnu varijabilnost
inbridinga na svakom kromosomu kako bismo uvidjeli gdje je inbriding izrazeniji i u kojim
regijama postoje velike razlike izmedu spolova. Za prikaz navedenog, upotrebljen je po jedan
slucaj za tri razlicite vrste domacih Zivotinja: goveda (79 Zenki i 33 muzjaka; lllumina BovineHD
SNP ¢ip), pse (128 Zenki i 148 muzjaka; lllumina CanineHD BeadChip) i ovce (101 Zenka i 102
muzjaka; lllumina OvineHD BeadChip). Za svaku vrstu, regionalni FROH je procijenjen
koristenjem softvera SVS i RZooROH. Regije s velikim razlikama u inbridingu otkrivene su u sva
tri sluéaja, pri ¢emu je primijeéena znatno veda varijabilnost na X kromosomu nego na
autosomima. Prikazani pristup poboljSava razumijevanje procjene regionalnog i kromosomskog
inbridinga s posebnim naglaskom na specificne uzorke primijecene na X kromosomu. Nasi
rezultati sugeriraju da se veca preciznost mozZe postié¢i u pracenju inbridinga na regionalnoj
razini, Sto dodatno doprinosi upravljanju uzgojem domacdih Zivotinja.

Kljucne rijeci: regionalna inbriding varijabilnost, spolna inbriding varijabilnost, dugi
homozigotni nizovi, domace Zivotinje.

The influence of chromosomal position and sex on inbreeding variation in domestic
animals

Abstract

The assessment of inbreeding is one of the most important indicators of genetic variability. The
common method for calculating genomic inbreeding is based on the Runs Of Homozygosity
inbreeding coefficient (FROH). In this study, we analysed regional inbreeding variation on each
chromosome to see exactly where inbreeding is more pronounced and in which regions there
are large differences between the sexes. To do this, we presented three case studies for three
different domestic species: Cattle (79 females and 33 males; lllumina BovineHD SNP Chip),
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Dogs (128 females and 148 males; Illumina CanineHD BeadChip) and Sheep (101 females and
102 males; lllumina OvineHD BeadChip). For each species, regional FROH were estimated using
SVS and RZooROH software. Regions of large inbreeding differences were detected in all three
cases, with much greater variability observed on the X chromosome than on the autosomes.
The approach presented improves understanding of the estimation of regional and
chromosomal inbreeding with particular attention to the specific patterns observed for the X
chromosome. Our results suggest that greater precision can be achieved in monitoring
inbreeding at the regional level, further contributing to breeding management.

Keywords: Regional inbreeding variation, Sex inbreeding variation, Runs of Homozigosity,
Domestic animals.
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Sazetak

U kontekstu izrade i donosenja nove nacionalne $umarske politike (NSP) vaino je odrediti
poziciju, ciljeve i mjere vezane za Sumsku biomasu. Pitanje Sumske biomase treba formulirati
tako da se optimalno harmoniziraju socijalni, gospodarski i ekoloski aspekti uzimajuc¢i u obzir
europske programe. Kako bi se utvrdio najprihvatljiviji koncept koristenja Suma i Sumskog
zemljista kao klju¢nog resursa u proizvodnji Sumske biomase, provedena su istrazivanja Delfi
metodom. Kroz dva kruga prikupljeni su stavovi i misljenja odabranih stru¢njaka ukljucenih u
kreiranje politika, proizvodnju i koristenje biomase, a njihovi su odgovori klju¢an putokaz u
formuliranju pitanja biomase pri njezinu uvritavanju u novu NSP. Nalazi ispitivanja pokazuju da
Sumska biomasa moZe osigurati brojne pozitivne ucinke na nacionalnoj, a naglaseno i na
regionalnoj i lokalnoj razini. Kako bi se u strukturi NSP ostvarila prava pozicija $umske biomase,
u procesu pripreme dokumenta treba primijeniti holisticki pristup, postujuéi nacela
participativnog procesa i medusektorskog dijaloga sa strikthom provedbom monitoringa i
evaluacije procesa. Znanstveni doprinos ogleda se u novim spoznajama o potencijalu, stanju i
odrzivosti koristenja Sumske biomase te originalnom metodoloskom pristupu kojim se kroz
viSestupanjsko ispitivanje ciljanih skupina stru¢njaka omogucuje ukljucivo kreiranje strateskog
pristupa odrzivosti koristenja Sumske biomase i drugim pitanjima bitnim za gospodarenje
Sumskim ekosustavima.

Kljucne rijeci: sumarska politika, Sumska biomasa, Delfi metoda
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Developmental Aspects of Using Forest Biomass as an Element Of National Forestry
Policy

Abstract

In the context of drafting and adopting a new national forestry policy (NSF), it is important to
determine the position, goals and measures related to forest biomass. The issue of forest
biomass should be formulated in such a way that social, economic and ecological aspects are
optimally harmonized. In order to determine the most acceptable concept of using forests and
forest land as a key resource in the production of biomass, research was conducted using the
Delphi method. Through two rounds, the views and opinions of selected experts involved in
the creation of policies, production and use of biomass were collected, and their answers are a
key guide in formulating the issue of biomass when it is included in the new NSP. The findings
of the study show that forest biomass can provide numerous positive effects at the national,
and especially at the regional and local level. In order to achieve the right position of biomass
in the structure of the NSP, a holistic approach should be applied in the process of preparing
the document, respecting the principles of participatory process and intersectoral dialogue
with strict implementation of process monitoring and evaluation. The scientific contribution is
reflected in new knowledge about the potential, state and sustainability of the use of forest
biomass and an original methodological approach that, through a multi-stage examination of
target groups of experts, enables the inclusive creation of a strategic approach to the
sustainability of the use of biomass and other issues important for the management of forest
ecosystems.

Keywords: forestry policy, forest biomass, Delphi method
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Sazetak

Zastita drzavnog teritorija smatra se najsloZenijom za razradu u Sumovitim pograni¢nim
predjelima, osobito gorskih podrucja. To pokazuju ne samo primjeri iz ratnog razdoblja 20.
stoljeca, ved i teskoc¢e Europske unije u kontroliranju migracijskog vala s Bliskog istoka. Radi
svojeg geografskog poloZaja, pred Hrvatsku je stoga stavljen teZak zadatak cuvanja granice
Europske unije, osobito na tzv. “uskom grlu” Zapadne balkanske rute, kojeg Cini zelena granica
s Bosnom i Hercegovinom, na podrucju Opc¢ine Donji Lapac. Slijedom toga, cilj je ovog rada dati
prijedlog ukljuCenja cestovne mreZe pogranicnih gospodarskih jedinica tog podrucja u sustav
nacionalne sigurnosti. Istrazivanjem je utvrdeno da je to moguce uspostavom dvorazinskog
sustava nadzora gospodarskih jedinica. Visu razinu cine strateski definirane tocke nadzora i
njima pripadajuée na taktickoj razini projektirane visenamjenske Sumske ceste. Ovoj je razini
prioritet zastita drzavne granice. NiZzu razinu cine takticki odredene tocke nadzora s
pripadajuéim na operativnoj razini projektiranim viSenamjenskim Sumskim cestama. Ova bi
razina pored funkcije zastite drZzavne granice imala zadatak i ¢uvati Sumu, tj. kontrolirati
prostor gospodarske jedinice.

Kljucne rijeci: sumske ceste, Zapadna balkanska ruta, migrantska kriza

The multipurpose opening of mountain area forests for the needs of forest
management and protection of the state border

Abstract

The elaboration of ways of protecting the state territory is considered the most complex in
forested border areas, especially mountainous ones. This is demonstrated not only by
examples from the war period of the 20th century, but also by the difficulties the European
Union has in controlling the migration wave from the Middle East. Due to its geographical
position, Croatia has therefore been called to the difficult task of guarding the border of the
European Union, especially on the so-called "bottleneck" of the Western Balkan Route, which
consists of a green border with Bosnia and Herzegovina, in the territory of the Municipality of
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Donji Lapac. Consequently, the aim of this paper is to make a proposal to include the existing
road network of border management units in the area in the national security system. The
research revealed that this is possible by establishing a two-level system of supervision of
management units. The higher level consists of strategically defined monitoring points and
their corresponding, tactically designed, multifunctional forest roads. This level prioritizes the
protection of the state border. The lower level consists of tactically determined monitoring
points with their respective operationally designed multifunctional forest roads. In addition to
the function of border protection, this level would also be tasked with guarding the forest, i.e.
controlling the expanse of the management unit.

Keywords: forest roads, Western Balkan Route, migrant crisis
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Sazetak

Koncept usluga ekosustava obuhvada sve blagodati koje razliiti ekosustavi pruzaju ljudima.
Danas, kulturoloske usluge ekosustava postaju sve vaznije. Definirane su kao nematerijalne
koristi koje ljudi dobivaju od ekosustava a ukljuCuju estetiku, rekreaciju i ekoturizam, kulturne
vrijednosti, sustav znanja, druStvene odnose i privrzenost mjestu. Percipirane negativnosti
definirane su kao funkcioniranje ekosustava koje je Stetno za ljudsku dobrobit. U gradovima
najvazniji izvor kulturoloskih usluga ekosustava i negativnosti je urbana zelena infrastruktura.
Heterogenost stanovniStva kao i tipova urbane zelene infrastrukture ¢ine njihovu procjenu i
kvantifikaciju vrlo zahtjevnom.

Ovim istraZzivanjem pomocu Internetskog PPGIS (engl. Public Participation Geographic
Information System) upitnika na uzorku punoljetnih stanovnika grada Zagreba prikupili su se
prostorni podaci o percepciji pet kategorija kulturoloskih usluga i negativnosti u urbanoj
zelenoj infrastrukturi grada Zagreba. 384 sudionika kartiralo je 5757 prostornih markera.
Utvrdena je razlika u percepciji kulturoloskih usluga i negativnosti u odnosu na tip urbane
zelene infrastrukture. Nadena je razlika u udaljenosti od doma ispitanika do lokacije pojedine
percepcije ili koristenja. Sociodemografske karakteristike sudionika ni njihove navike koristenja
zelenih povrsina nisu utjecale na izrazenu percepciju.

Rezultati se mogu koristiti za unaprjedenje planiranja i gospodarenja urbanom zelenom
infrastrukturom u suradnji s gradanima.

Kljucne rijeci: PPGIS, kulturoloske usluge ekosustava, negativnosti ekosustava, urbana zelena
infrastruktura, grad Zagreb

Quantitative Assessment and Mapping of Perception of Cultural Ecosystem Services
and Disservices of Urban Green Infrastructure in the City of Zagreb

Abstract

Ecosystem services are all the benefits people obtain from different ecosystems. Today cultural
ecosystem services are increasingly important. They are defined as non-material benefits
people obtain from ecosystems and include aesthetics, recreation and ecotourism, cultural
values, knowledge transfer, social relations, and place attachment. Disservices are defined as
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functioning of an ecosystem that is negative for human well-being. Urban green infrastructure
is the main provider of cultural ecosystem services and disservices in cities. Heterogeneity of
urban population as well as of urban green infrastructure make their assessment and
quantification difficult.

Within this research, online PPGIS (Public Participation Geographic Information System)
questionnaire was used to collect spatial data about the perception of five categories of
cultural ecosystem services aside disservices in urban green infrastructure on a sample of
citizens of Zagreb. In total, 384 respondents mapped 5,757 spatial markers.

Difference in perception in relation to urban green infrastructure types has been observed.
Also, difference between distances from respondent’s home to locations providing each
perception or use have also been found. Socio-demographic characteristics or visiting
behaviour of respondents in the sample did not influence stated perception.

Results can be used to enhance long-term planning and management urban green
infrastructure in cooperation with citizens.

Keywords: PPGIS, cultural ecosystem services, ecosystem disservices, urban green
infrastructure, city of Zagreb
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Slika 1. Slika koja prikazuje temu istraZivanja
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Sazetak

Mediteranski Sumski ekosustavi jedni su od najugroZenijih u nasoj zemlji, a zbog opéekorisnih
funkcija koje pruzaju od iznimne su vaznosti. Uz klimatske promjene, izloZeni su utjecaju
atmosferskog taloZenja koje moZe biti dodatni izvor hranjivih tvari, ali i izvor oneci$¢enja koje
uzrokuje ozbiljne i dalekoseZne posljedice. lako postoje istraZivanja koja objasnjavaju utjecaj
Suma na promjenu prostorne raspodjele i kemijskog sastava oborina koje dospiju na Sumsko
tlo i vodotoke, malo je dostupnih podataka o utjecaju mediteranskih borovih Suma. Ciljevi
istrazivanja bili su odrediti koncentracije i opterecenja iona prispjelih atmosferskim talozenjem
u ekosustavima alepskog i crnog bora, te utvrditi ulogu njihovih krosnji na dinamiku kretanja
iona prispjelih iz atmosfere. Takoder je cilj bio procijeniti stvarna optereéenja taloZenja
dusikovih spojeva i usporediti ih s empirijskim kriticnim opterecenjima, te utvrditi unos i
dinamiku kretanja iona, prispjelih atmosferskim taloZzenjem, u vodotocima. Podrucje
istraZivanja je srednje dalmatinsko slivno podrucje na lokalitetu alepskog i crnog bora. Na
svakom lokalitetu odabrane su pokusne plohe (unutar Sume, izvan Sume i na opoZarenom
stanistu). Prikupljanje, uzorkovanje i analiza svih vodenih uzoraka radena je prema ICP
metodologiji. NajviSe koncentracije iona u Sumi utvrdene su nakon susnog perioda Sto je
posljedica sezonalnosti oborina i ispiranja suho natalozenih Cestica. Utvrdeno je da su stvarna
opterecenja dusSikom presla kriticna opterecenja za Sumu alepskog bora. Usporedbom
koncentracije iona u oborinama i vodotocima utvrdeno je da atmosfersko taloZenje ima
ogranicen utjecaj na koncentracije iona u vodotocima srednjodalmatinskog slijevnog podrucja
osim za dusikove ione.

Ovo je istrazivanje u potpunosti financirala Hrvatska zaklada za znanost u okviru projekta IP-
2016-06-3337. Rad doktoranda lvana Limic¢a i Lucije LovreSkov u potpunosti je financirao
Projekt razvoja karijere mladih istraZivaca - osposobljavanje doktoranda Hrvatske zaklade za
znanost DOK-2018-09-5066 , koji financira Europska unija iz Europskog socijalnog fonda.
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The chemical composition and ion fluxes from atmospheric deposition in Aleppo
pine (Pinus halepensis Mill.) and black pine (Pinus nigra J. F. Arnold) ecosystem in
the catchment of Central Dalmatia

Abstract

Mediterranean forest ecosystems are among the most endangered in our country, and due to
the general benefits, they provide, they are of exceptional importance. With climate change,
they are exposed to the influence of atmospheric deposition which can be an additional source
of nutrients, but also a source of pollution that causes serious and far-reaching consequences.
Although there are studies explaining the impact of forests on the spatial distribution and
chemical composition of precipitation that reaches forest soil and streamwaters, there is little
data available on pine forests in the Mediterranean. The aims of the research were to
determine the concentrations and loads of ions deposited by atmospheric deposition in the
ecosystems of Aleppo and black pine, and to determine the role of their canopies in the
dynamics of the movement of ions coming from the atmosphere. To estimate the actual loads
of nitrogen deposition and compare them with empirical critical loads, and to determine the
input and dynamics of the movement of ions deposited by atmospheric deposition and
streamwaters. The research area is the central Dalmatian watershed area at the site of Aleppo
and black pine. On each site, experimental plots were selected (inside the forest, outside the
forest, and on a burned site). Collection, sampling, and analysis of all water samples were done
according to the ICP methodology. The highest concentrations of ions in the forest were
determined after a dry period, which is due to the seasonality of precipitation and washing of
dry deposited particles from tree canopies. Actual nitrogen loading was found to exceed the
critical load for Aleppo pine forests. By comparing ion concentrations in precipitation and in
streamwaters, it was found that atmospheric deposition has limited influence on ion
concentrations in streamwaters of the central Dalmatian catchment area, except for nitrogen
ions.This research has been fully supported by the Croatian Science Foundation under the
project IP-2016-06-3337. The work of PhD students Ivan Limi¢ and Lucija Lovreskov have been
fully supported by the Young researchers' career development project — training of doctoral
students of the Croatian Science Foundation (DOK-2018-09-5066), funded by the European
Union from the European Social Fund.

Keywords: mediterranean pinewood, rainfall, atmospheric inputs, ion fluxes, streamwater
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Pokusne plohe na istraZivanim lokalitetima
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KP= KiSomjer za prikupljanje oborina postavjen
na opoZarenom stanistu

POKUSNA PLOHA IZVAN SUME NA
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KO- Kisomjer za prikupljanje oborina izvan
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K3 KiSomjer za prikupljanje oborina metodom
prokapljivana u sumi

Prikupljenje uzoraka vode u vodotoku ‘

Slika 1. Slika koja prikazuje temu istraZivanja
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Sazetak

Daljinska istraZivanja jelena obi¢nog (Cervus elaphus) u Republici Hrvatskoj vrlo malo su
zastupljena u Panonsko-dinarskom podrugju. 1z kontroliranog uzgajalista Sepreshat izlu¢ene su
dvije koSute jelena obicnog, te obiljezene GPS (Global Positioning System) ogrlicama i
ispustene na podrucje sjevernog Velebita. Podrudje istrazivanja nastanjuju sve tri velike zvijeri,
kojima je jelen sastavni dio prehrane (prirodni plijen), $to rezultira odredenim pritiskom na
populaciju. Pomoc¢u GPS ogrlica na introduciranim jedinkama utvrdena je njihova aktivnost u
novonastalom stanistu. Dobiveni podatci pokazat ¢e podrucje obitavanja (Home range) za
svaku jedinku posebno te utvrditi vrijeme disperzije i moguénost prilagodbe na sjevernom
Velebitu.

Kretanje jedinki praéeno je po jedinici vremena, periodicki svakih Sesti sati prema
srednjoeuropskom vremenu. Prostorne i vremenske korelacije analizirane su u programu Excel,
te modelirane sustavom Quantum GIS 2.18.28 (geografsko informacijski sustav). Podlogama
DEM-a (digital elevation model) prikupljene pozicije smjestene su u prostoru te su analizirane
prema odredenom tipu staniSta: orografske prilike (nadmorska visina, nagib terena,
ekspozicija), sklonost prema odredenoj fitocenoloskoj zajednici (obrast, uredajni razred),
utjecaj meteoroloskih ciklusa, migracijske navike po jedinici vremena te antropogeni utjecaj s
okolnim stanisnim uvjetima. Cilj istrazivanja bio je utvrditi pojavnost i vrijeme prilagodbe
ispustenih jedinki iz kontroliranog uzgajalista u slobodnu prirodu.

Kljucne rijeci: jelen obicni, introducirane jedinke, prilagodba, kontrolirano uzgajaliste
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Occurrence and adaptation of introduced red deer (Cervus elaphus L.) in the
Northern Velebit area

Abstract

Remote research on red deer (Cervus elaphus L.) in the Republic of Croatia is scarce in the
Pannonian-Dinaric region. Two female red deer were selected from the controlled breeding
facility Sepreshat, fitted with GPS (Global Positioning System) collars, and released into the
area of northern Velebit. The study area is inhabited by three large predators, with red deer
being a natural part of their diet, resulting in specific pressures on the deer population. By
using GPS collars on the introduced individuals, their activity in the new habitat was
monitored. The collected data will reveal the home range of each individual and determine the
time of dispersion and adaptability to the northern Velebit.

The movement of the individuals was tracked over specific time intervals, periodically every six
hours according to Central European Time. Spatial and temporal correlations were analyzed
using Excel and modeled with Quantum GIS 2.18.28 (geographic information system). The
positions, collected based on the Digital Elevation Model (DEM), were analyzed in relation to
specific habitat types, such as topographical conditions (altitude, terrain slope, exposure),
preference for certain phytocenological communities (vegetation, management class), the
influence of meteorological cycles, migration patterns over time intervals, and anthropogenic
influence on the surrounding habitat conditions. The research aims to determine the
occurrence and adaptation time of the released individuals from the controlled breeding
facility to the wild environment.

Keywords: red deer, introduced animals, adaptation, controlled breeding area
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Sazetak

Poljski jasen (Fraxinus angustifolia Vahl) sudjeluje s 3,2 % obujma u ukupnoj drvnoj zalihi Suma
Republike Hrvatske. Gospodarska je i ekoloski vrlo znacajna vrsta u nizinskim poplavnim
Sumama (Kranjec i dr., 2016). U posljednje vrijeme svjedoci smo intenzivnog susenja poljskog
jasena, posebice u cistim sastojinama. Odumiranje stabala poljskog jasena uvjetovano je
klimatskim, hidroloskim i strukturnim ¢imbenicima, a najvedi intenzitet odumiranja zabiljezen
je u sastojinama VI. dobnog razreda (Ugarkovi¢ i Plesa, 2017). Cilj je ovog istraZivanja bio
utvrditi kvalitetu i vrijednost izradenih sortimenata iz stabala zahvacenih odumiranjem.
IstraZivanje je provedeno na podru¢ju USP Nova Graditka, $umarije Nova Kapela u
gospodarskoj jedinici Radinje. Odabranim stablima uzorka procijenjena je osutost krosnje
sukladno smjernicama ICP-a (2021) te su svrstana u Cetiri kategorije osutosti krosnje stabla:
zdrava stabla (kojima je osutost kroSnje manja od 25 %), »3a« stabla (kojima je osutost krosnje
bila 60 — 80 %), »3b« stabla (kojima je osutost krosnje bila u rasponu 80 — 100 %) i potpuno
odumrla stabla. U rasponu debljinskih stupnjeva 32,5 — 57,5 cm ukupno je obradeno 95
stabala, odnosno izmjereno je 198,78 m3 neto obujama izradenih sortimenata. Vrijednost
prosjecnoga potpuno odumrlog stabla bila je manja u odnosu na sva ostala stabla. Utvrden je
pad vrijednosti prosjecnog stabla po debljinskim stupnjevima potpuno odumrlih stabala u
odnosu na zdrava stabla u rasponu 27 — 57 %.

Kljucne rijeci: sortimentna struktura, odumiranje stabala, greske drva
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Influence of Crown Tree Defoliation Degree on Financial Value of Narrow-leaved
Ash (Fraxinus angustifolia Vahl)

Abstract

Narrow-leaved ash (Fraxinus angustifolia VVahl) takes a share of 3.2 % in Croatian forests' total
wood stock volume. It is an economically and ecologically essential species in lowland flood
forests (Kranjec et al., 2016). In recent times we are witnessing intensive narrow-leaved ash
dieback, especially in pure forest stands. Narrow-leaved ash dieback is caused by climate,
hydrological and structural factors and the highest dieback intensities were found in the sixth
age class (Ugarkovi¢ and Plesa, 2017). This research aims to determine the quality and value of
assortments produced from trees that were affected by dieback. The research was conducted
in the area of Forest Administration Nova Gradiska, Management Unit Radinje. The degree of
crown defoliation of sampled trees was estimated according to the ICP (2021) guidelines and
trees were classified into four categories: healthy trees (trees with up to 25 % defoliated
crown), »3a« trees (with crown defoliation between 60 — 80 %), »3b« trees (with crown
defoliation between 80 — 100 %), and dead trees. In diameter classes ranging between 32.5-
57.5 cm, 95 trees were sampled, and 198,78 m3 net volume of produced assortments were
measured. The value of the average dead tree was lower compared to the other measured
trees. The decline in value of average dead trees compared to the average healthy trees by
diameter classes ranges between 27-57 %.

Keywords: assortment structure, tree declining, wood defects
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Sazetak

Zbog globalne potrebe za smanjenjem emisije staklenickih plinova i CO,, kao i zbog nestabilnih
kretanja cijena konvencionalnih energenata, u zadnja dva desetljeca stvorila se potreba za
pronalaZzenjem alternativnih rjeSenja. Kao jedno od rjesenja obnovljivih izvora energije
nametnuo se drvni pelet koji se koristi za generaciju toplinske energije. Rastom trzista peleta
porasla je konkurencija, kao i ocekivanja krajnjih korisnika, a time i ocekivani standard
proizvodnje i kvalitete samog proizvoda. Konkurentna cijena, nizi troskovi proizvodnje te
kvaliteta peleta postali su imperativ za proizvodace. Upravo uskladivanje te tri stavke, a koje su
cesto nepomirljive, iziskuje inovativan pristup cjelokupnom lancu opskrbe drvnog peleta, a
ponajprije sirovini i proizvodnji. Ovaj rad bavi se inovativnim termalnim predtretmanom drvne
sirovine za proizvodnju drvnog peleta. Termalni predtretmani sirovine mogu se
pojednostavljeno okarakterizirati kao priprema sirovine u definiranim i kontroliranim
atmosferskim uvjetima, koji iniciraju odredene kemijsko-mehani¢ke procese sirovine.
Konkretno, ovaj rad bavi se termalnim predtretmanom drvne sirovine parnom eksplozijom.
Ovako tretirana sirovina postaje podobnija za peletiranje, poboljSava se kvaliteta peleta i
smanjuje utrosak energije u odredenim dijelovima procesa proizvodnje (susenje, usitnjavanje).
U radu se nastoje precizirati potrebne postavke parne eksplozije te istraziti kvalitativna svojstva
gotovog drvnog peleta proizvedenog od sirovine tretirane parnom eksplozijom. Krajnji cilj je
smjestanje parne eksplozije u kontekst energetski i ekoloski ucinkovitije proizvodnje drvnog
peleta visokih kvalitativnih karakteristika.

Kljucne rijeci: Drvna biomasa, energetika, inovativna proizvodnja

Steam explosion as a thermal pretreatment of woody feedstock for the production
of wood pellets with enhanced properties

Abstract

Due to the global need to reduce greenhouse gas and CO, emissions, as well as due to the
unstable market of conventional energy sources, the search for alternative solutions has
became important in the last two decades. Wood pellets imposed themselves as one of the
renewable energy sources for heat generation. Competition has grown due to the growth of
the wood pellet market, consequently causing the growth of user expectations as well as
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expected production standards and pellet quality. Competitive price, lower production cost,
and pellet quality are the top priority for producers. Harmonization of those three matters,
which are often irreconcilable, requires innovative approach to the wood pellet supply chain,
in the first place feedstock and production. This study deals with innovative thermal
pretreatment of woody feedstock for the production of wood pellets. Thermal pretreatments
can be explained in a simplified manner as preparation of the feedstock in defined and
controlled atmospheric conditions, which initiate specific chemical and mechanical processes
of the feedstock. Precisely, it deals with thermal pretreatment of steam explosion of the
woody feedstock. Treated feedstock becomes more suitable for pelletizing, improving the
quality of the pellet and reducing energy consumption in some parts of the production process
(drying, grinding/chipping). This study aims to specify needed steam explosion settings, and to
explore quality properties of wood pellets produced from steam exploded feedstock. Ultimate
goal is to place steam explosion in the context of ecologically and energy more efficient
production of wood pellets with high quality characteristics.

Keywords: woody biomass, energetics, innovative production
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Sazetak

Danas se gotovo svaki drvni proizvod u nekom trenutku proizvodnje lijepi, a sloZena tekstura
drva predstavlja izazov za ucinkovito lijepljenje. Postizanje visokokvalitetnih i trajnih proizvoda,
posebno za vanjsku upotrebu, uvelike se oslanja na svojstva i kvalitetu lijepljenja. Nedovoljna
trajnost i ¢vrstoca lijepljenih spojeva rezultirala je razvojem i primjenom skupih, kvalitetnih
ljepila i kompliciranom tehnologijom obrade, te posljedi¢no visokom cijenom proizvoda.
Dodatno, rigorozni zahtjevi za zastitu okoliSa stvaraju pritisak na konvencionalne proizvode ili
rezultiraju rastom troskova proizvodnje zbog koristenja ekoloski prihvatljivih komponenti
visoke postojanosti u vanjskim uvjetima. Osim razli¢itim alternacijama i razvojem ljepila, na
poboljsanje svojstava lijepljenja i lijepljenih spojeva moZe se utjecati i predpripremom odnosno
aktiviranjem povrsine. Stovie, povrsinu je potrebno adekvatno aktivirati kako bi se ostvario
spoj odgovaraju¢ih svojstava, a to se moZe uciniti mehani¢kim metodama, kemijskim
aktiviranjem ili ozracavanjem. Ranija istraZivanja su pokazala kako kratkotrajno izlaganje drva
UV svjetlu aktivira povrsinu drva, Sto je povoljno za poboljSanje vlaZenja, prianjanja i lijepljenja.
Isto tako, izlaganje drva kombiniranom utjecaju vode i temperature uzrokuje dubinske
promjene na drvu kojima se povecava trajnost lijepljenog spoja. Stoga je cilj ovog rada utvrditi
izvedivost UV ozracavanja za predobradu drvenih povrsina prije lijepljenja te utvrditi svojstva
tako pripremljenih drvenih lijepljenih spojeva. Zakljuceno je da izlaganje drva kratkotrajnom i
intenzivnom UV zracenju prije lijepljenja moZe poboljsati svojstva lijepljenja (posmicna
Cvrstoca, sposobnost vlazenja, nacdin loma). Ova metoda modifikacije prikladna je za
industrijsku upotrebu zbog svoje jednostavnosti i ekoloske prihvatljivosti. Dodatno, izvor UV
svjetla je lako dostupan u vedini proizvodnji, a proces se moze lako ugraditi u postojece
proizvodne linije bez znacajnih ulaganja. Medutim, potrebna su daljnja istraZivanja kako bi se
odredili idealni parametri za izlaganje vodi, temperaturi i UV svjetlu kako bi se postigli najbolji
rezultati u smislu povecanja dimenzijske stabilnosti, kvalitete lijepljenja i trajnosti lijepljenih
spojeva.

Kljucne rijeci: UV ozrac¢avanje, modifikacija povrsine drva, lijepljeni spojevi, svojstva lijepljenja
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Wood Surface Modification by UV-irradiation: Influence on Bonding Properties and
Durability of Glued Joints

Abstract

Nowadays, almost every wooden product is glued at some point in production, and the
complex texture of wood is a challenge for effective gluing. Achieving high-quality and durable
products, particularly for outdoor use, heavily relies on the properties and quality of bonding.
The insufficient durability and strength of glued joints resulted in the development and
application of expensive, high-quality adhesives and complicated processing technology, and
consequently in the product's high price. Additionally, rigorous environmental protection
requirements put pressure on conventional products or result in increased production costs
due to the use of environmentally friendly components with high durability in outdoor
conditions. In addition to different alternations and the development of adhesives, the
improvement of bonding properties and bonded joints can also be influenced by activating the
surface. Moreover, the surface needs to be adequately activated in order to achieve a
combination of suitable properties, which can be done by mechanical methods, chemical
activation or irradiation. Previous research has shown that short-term UV irradiation activates
the surface of the wood, which is useful for improving wetting, adhesion and bonding.
Likewise, the exposure of wood to the combined influence of water and temperature causes
deep changes in the wood that increase the durability of the glued joint. Therefore, this work
aims to determine the feasibility of UV irradiation for the pretreatment of wooden surfaces
before gluing and to determine the properties of wooden glued joints prepared in this way. It
was shown that exposing wood to short-term and intense UV irradiation prior to gluing can
improve bonding properties (shear strength, wettability). This modification method is suitable
for industrial use due to its simplicity and environmentally friendly nature. Additionally, a UV
light source is readily available to most manufacturers and the process can easily be
incorporated into existing production lines without requiring significant investment. However,
further investigation is necessary to determine the ideal parameters for exposure to water,
temperature, and UV light in order to achieve the best results in terms of increasing
dimensional stability, bonding quality, and the durability of bonded joints.

Keywords: UV-irradiation, wood surface modification, glued joints, bonding properties
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Sazetak

Za svaki materijal i vrstu obrade vazno je odabrati odgovarajuéi alat, a za svaki alat postoji
prikladna tvrda alatna prevlaka. Doktorska disertacija iz podrucja usporedbe tvrdih alatnih
prevlaka alata za obradu drva i materijala na bazi drva ima za cilj pronaéi najprikladniju
prevlaku. Pogotovo u podrucju novijih sustava viseslojnih prevlaka, gdje bi rezultati ispitivanja
postojanosti bili izuzetno vazni i korisni. IstraZivanje i plan pokusa je usmjeren na procjenu
razli¢itih sustava prevlaka, kao sto su TiAISiN, TiAIN, TiN, AICrSiN, TiB, ugljik sli¢an dijamantu
(DLC), te usporedivanje njihovih triboloskih svojstava, otpornosti na trosenje, tvrdoce i trenja.
Doktorska disertacija takoder istraZzuje ucinak ovih prevlaka na otpornost trosenju ostrica za
obradu abrazivnih kompozita na bazi drva (MDF) u usporedbi s noZevima bez prevlake. Istrazit
¢e se utjecaj vrste prevlake, vrste supstrata, pocetnog polumjera zaobljenja reznog brida i
debljine prevlake na postojanost alata. Ova doktorska disertacija doprinosi znanstvenom
podrucju prevliaka za alate u obradi drva pruzajuci sveobuhvatnu i dubinsku analizu razlicitih
potencijalnih prevlaka za industriju obrade drva i drvnih kompozita. Rezultati doktorske
disertacije pruzit ¢e vrijedne informacije struCnjacima za obradu drva, proizvodacima i
istrazivacima u ovom podrudju.

Kljucne rijeci: viseslojna prevlaka; fizikalno taloZenje iz parne faze; postojanost alata,; prevuceni
WC/Co; MDF

The effect of innovative hard tool coatings on sintered tungsten carbide blades on
durability during circumferential milling of medium-density fiberboards

Abstract

It is important to choose the right tool for each material and type of processing, and for each
tool there is a perfect hard tool coating. The doctoral dissertation in the field of comparison of
hard tool coatings of woodworking tools and wood-based materials aims to find the most
suitable coating. Especially in the field of newer multi-layer coating systems, where the results
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of durability tests would be extremely important and useful. The research and experimental
plan is aimed at evaluating different coating systems, such as TiAISiN, TiAIN, TiN, AICrSiN, TiB,
diamond-like carbon (DLC), and comparing their tribological properties, wear resistance,
hardness and friction. The PhD thesis also investigates the effect of these coatings on the wear
resistance of abrasive wood-based composite (MDF) knives and compares them to uncoated
knives. The influence of the type of coating, the type of substrate, the initial radius of rounding
of the cutting edge and the thickness of the coating on the stability of the tool will be
observed. This doctoral dissertation contributes to the scientific field of woodworking tool
coatings by providing a comprehensive and in-depth analysis of various potential coatings for
the woodworking and wood composite industries. The results of this doctoral dissertation will
provide valuable information to woodworking professionals, manufacturers and researchers in
this field.

Keywords: multilayer coating; physical vapour deposition; tool life; coated WC/Co; MDF
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Niskotemperaturna eutekticka otapala — primjena u farmaceutici za
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Sazetak

Potreba za zelenim tehnologijama u 21. stoljeéu potice razvoj i istraZivanje niskotemperaturnih
eutektickih otapala (DES). DESovi, uskladena s nacelima zelene kemije, smatraju se sigurnima,
netoksi¢nima, nehlapljivima i nezapaljivima, $to ih Cini izvrsnima za razli¢ite primjene. Jedna od
novijih primjena DESova je u biomedicini i farmaceutici. Otapanjem aktivnih farmaceutskih
supstanci (API) u DESu dobiva se terapeutsko niskotemperaturno eutekti¢ko otapalo (THEDES).
Ova promjena pozitivno utjeCe na topljivost, stabilnost i biodostupnost te moze rjesiti problem
rezistencije na lijekove. U sklopu ovog istrazivanja primjenjuju se in silico metode probira
DESova za odabir optimalnih i najpovoljnih za otapanje API-ja. COSMOtherm program
omogucuje brzi probir na temelju Iny vrijednosti. Rezultati se eksperimentalno provjeravaju, a
najbolji kandidati uzimaju se za daljnje testiranje. Neizostavan korak pri formiranju THEDES-a je
procjena citokompatibilnosti. Ovisno o nacinu primjene (oralno ili apikalno), koriste se CaCo-2
ili HaCaT stanicne linije. Mikrobioloska ispitivanja provjeravaju antimikrobnu ili antimikotsku
aktivnost THEDES-a, obi¢no kroz disk difuzijsku metodu. Stabilnost formulacije provjerava se
tijekom 3 do 6 mjeseci. Rezultati istraZivanja makrolidnih antibiotika kroz koncept THEDES-a
pokazuju obecavajuce rezultate. Antibiotiku u obliku THEDES-a poboljsana je topljivost, dok se
istovremeno ocuvala antimikrobna aktivnost izvornog lijeka.

Kljucne rijeci: THEDES, topljivost, stabilnost, in vito citokompatibilnost, mikrobiolosko ispitivanje

Deep Eutectic Solvents - application in the pharmaceutical industry for improving
APIs properties

Abstract

The increasing demand for green technologies in the 21st century has led to the exploration
and expansion of deep eutectic solvents (DES). DES, aligned with green chemistry principles,
are safe, non-toxic, non-volatile, non-flammable, and easily accessible, making them ideal for
diverse applications. One of the recent applications of DES is in the fields of biomedicine and
pharmaceuticals. Dissolving the active pharmaceutical ingredient (API) in DES produces a
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therapeutic deep eutectic solvent (THEDES), enhancing APIs’ solubility, stability, bioavailability,
and lowering drug resistance. In this research, the initial step involves in silico screening of DES
using COSMOtherm, one of the most accurate ab initio computational method based on Iny
values. Computational calculations undergo experimental validation, and the most promising
candidates proceed to further testing. Evaluating cytocompatibility is crucial in THEDES
formulation, utilizing CaCo-2 or HaCaT cell lines based on oral or topical drug administration.
Microbiological testing, typically employing disk diffusion methods, examines THEDES'
antimicrobial or antifungal activity against selected microbes. The stability of formulation is
also evaluated over a period of 3 to 6 months. The research results on macrolide antibiotics
using the concept of THEDES have shown promising outcomes. The antibiotic in THEDES form
demonstrates improved solubility while preserving the antimicrobial activity of the original
drug.

Keywords: THEDES, solubility, stability, in vitro cytocompatibility, microbiological testing
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Sazetak

Promjena u sastavu crijevne mikrobiote, tzv. disbioza je povezana s metabolickim
poremecajima i kroni¢nim bolestima ljudi Sto je dovelo do intenzivnih istraZivanja potencijala
probiotickih sojeva kao Zivih lijekova, tzv. probiotika nove generacije koji su definirani kao “Zivi
bioterapijski pripravci” (engl. LBP, live biotherapeutic products), a odnose se na bakterije koje
Ce lijeciti ili sprijeciti simptome bolesti. Bakterije mlijecne kiseline (BMK) ¢esto se koriste kao
probiotici, a njihova prisutnost zabiljezena je i u maj¢inom mlijeku. Nakon ciljane selekcije
sojeva BMK, izoliranih iz uzoraka majcinog mlijeka, koji proizvode potencijalne terapijske
biomolekule kao Sto su S-proteini i egzopolisaharidi, ispitana je njihova uloga unutar
probiotickog koncepta te je provedena izolacija, purifikacija i karakterizacija specifi¢nih
funkcionalnih biomolekula primjenom LC-MS/MS i NMR tehnika. Potencijal odabranih i
okarakteriziranih probiotickih sojeva BMK i njihovih specificnih biomolekula u adheziji,
kolonizaciji, kompetitivnoj ekskluziji patogena i imunomodulaciji ispitan je primjenom in vitro
eksperimentalnih modela, a okarakterizirani probioticki sojevi BMK proizvedeni su kao nano- i
mikroinkapsulirani, liofilizacijom osuSeni pripravci, u svrhu boljeg preZivljavanja i probioticke
aktivnosti na cilinom mjestu djelovanja.

Kljucne rijeci: bakterije mlijecne kiseline, majcino mlijeko, probiotici kao Zivi lijekovi,
inkapsulacija, potencijalne terapijske biomolekule

Selection and characterization of lactic acid bacteria strains with the specific
property of producing potential therapeutic biomolecules

Abstract

An alteration in the composition of the gut microbiota, known as dysbiosis, has been linked to
metabolic disorders and chronic human disease, leading to intensive research into the
potential of probiotic strains as live medicines, the so-called new generation probiotics,
defined as "live biotherapeutic products" (LBP, live biotherapeutic products), which refer to
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bacteria designed to treat or prevent disease symptoms. Lactic acid bacteria (LAB) are
commonly used as probiotics, and their presence has also been demonstrated in human breast
milk. After the targeted selection of LAB strains, isolated from human breast milk samples with
the ability to produce potential therapeutic biomolecules such as S-proteins and
exopolysaccharides, their role within the probiotic concept was investigated, and the isolation,
purification, and characterization of specific functional biomolecules were performed using LC-
MS/MS and NMR technique. The potential of selected and characterized probiotic LAB strains
and their specific biomolecules in terms of adhesion, colonization, competitive exclusion of
pathogens and immunomodulation was tested using experimental in vitro models, and the
characterized probiotic LAB strains were prepared as nano- and microencapsulated freeze-
dried formulations to achieve better survival and probiotic activity at the target site.

Keywords: lactic acid bacteria, human breast milk, probiotics as live medicines, encapsulation,
potential therapeutic biomolecules
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Sazetak

Stabilizacija makromolekula ima klju¢nu ulogu u mnogim podrucjima znanosti, ukljucujuci
biotehnologiju, farmaceutiku i prehrambenu tehnologiju. Makromolekule koje se primjenjuju u
biokatalizi, kao Sto su kofaktori i enzimi, imaju sloZenu i osjetljivu strukturu podloznu razlic¢itim
oblicima denaturacije, degradacije ili agregacije, posebno u teskim okruzenjima poput
ekstremnih temperatura ili pH uvjetima.[1,2] Sukladno tome, stabilizacija makromolekula
vazna je iz perspektive ocuvanja bioloske aktivnosti, poboljSanja farmakokinetike lijekova,
produZenja roka trajanja te za potrebe manipulacije i transporta, a rjeSavanje stabilizacijskih
problema moZe znacajno utjecati na razvoj novih terapija, materijala i tehnologija. Upravo zbog
prirodnog podrijetla, ocekuje se da prirodna niskotemperaturna eutekticka otapala (NADES)
mogu pruziti prirodno okruzenje slicno citosolu za razli¢ite biomolekule, omogucujuci im da
pokaZzu svojstva koji nalikuju onima opaZzenim u njihovom prirodnom okruzenju.[3] Ovi sustavi
ne samo da omogucuju izvrsnu topljivost raznih biomolekula, ve¢ mogu stabilizirati Sirok
raspon komercijalno vaznih molekula prirodnog podrijetla stvarajuc¢i mrezu vodikovih veza koje
pogoduju stabilnim strukturnim konformacijama. Cilj ovog istraZivanja je pokazati da NADES
moze biti u€inkovit u stabilizaciji enzima iz klase oksidoreduktaza i nikotinamidskih kofaktora.
NADES moZe pomoci u odrzavanju njihove strukture, funkcionalnosti i smanjenju denaturacije
u teskim uvjetima.[4]

Kljucne rijeci: makromolekule, enzimi, kofaktori, niskotemperaturna eutekticka otapala,
stabilizacija

In search of the perfect solvent: The quest to maximize macromolecule stability

Abstract

The stabilization of macromolecules plays a crucial role in various scientific fields, including
biotechnology, pharmaceuticals, and food technology. Macromolecules used in biocatalysis,
such as cofactors and enzymes, have complex and delicate structures susceptible to different
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forms of denaturation, degradation, or aggregation, especially in harsh environments like
extreme temperatures or pH conditions.[1,2] Accordingly, stabilizing macromolecules is
important for preserving biological activity, improving drug pharmacokinetics, extending shelf
life, and facilitating manipulation and transport. Addressing stabilization issues can significantly
impact the development of new therapies, materials, and technologies. Due to their natural
origin, it is expected that natural deep eutectic solvents (NADES) can provide a natural
environment similar to the cytosol for various biomolecules, allowing them to exhibit
properties resembling those observed in their natural surroundings.[3] These systems not only
enable excellent solubility of diverse biomolecules but can also stabilize a wide range of
commercially important naturally derived molecules by forming a network of hydrogen bonds
that favor stable structural conformations. The aim of this research is to demonstrate that
NADES can be effective in stabilizing enzymes from the oxidoreductase class and nicotinamide
cofactors. NADES can help maintain their structure, functionality, and reduce denaturation
under challenging conditions.[4]

Keywords: macromolecules, enzymes, cofactors, deep eutectic solvents, stabilization

DES

Stabilizac)sk medi)
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sklopu HRZZ projekta Racionalan dizajn prirodnih
eutektickih otapala za pripremu i formulaciju kiralnih
lijekova, pod mentorstvom izv.prof.dr.sc. Marine Cvjetko
Bubalo. Inozemno se usavriavala u vodecoj grupi za
biokatalizu prof. Wolfganga Kroutila na Sveucilistu u Grazu
2022. godine. Osim toga je 2022. godine boravila i na
Sveucilistu u Osijeku kako bi stekla nova znanja u
proizvodnji enzima na ostacima poljoprivrednih sirovina. U
svom znanstveno-istrazivackom radu promi¢e nacela
biotehnologije i zelene kemije koje nastoji objediniti i

implementirati u raznim biokatalitickim procesima s posebnim naglaskom na farmaceutske
primjene. Strastveno se bavi popularizacijom znanosti te je sudjelovala na brojim radionicama s
predstavnicima industrije, srednjih skola i zainteresiranog gradanstva u kojima nastoji
promicati nove zelene politike i poticati transfer znanja i razvijene tehnologije iz akademije u
industriju. Dobitnica je godiSnje nagrade Drustva mladih znanstvenika i umjetnika za 2022.
godinu, a do sada je objavila 7 znanstvenih radova i aktivno sudjelovala na 10 znanstvenih

skupova.
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Sazetak

Jedan od najvecih ekoloskih problema danasnjice smatra se koli¢ina otpada koji nastaje i
njegovo zbrinjavanje, a veliki udio otpada ¢ini biorazgradljivi otpad koji se moZe zbrinuti
procesom kompostiranja. Kompostiranje je aeroban bioloski proces prevodenja organskog
otpada u stabilan produkt, a kao nusprodukti nastaju voda, ugljikov dioksid i toplina. Za
ucinkovitost procesa kompostiranja vrlo su vazne varijable poput temperature, udjela vlage, pH
vrijednosti, omjera ugljika i dusika i aeracije, a kontrolirani proces rezultira kompostom kao
konacnim produktom koji se moZze koristiti kao gnojivo jer osigurava hranjive tvari potrebne za
rast biljaka. Ciljevi procesa su smanjenje volumena otpada na odlagalistima te sanitacija
otpada. Kao pogodan organski otpad za proces kompostiranja moze se koristiti komina grozda
koja ¢ini oko 60% ukupnog krutog otpada koji nastaje prilikom proizvodnje vina. U ovom
istrazivanju proveden je proces kompostiranja pokoZice grozda u laboratorijskim reak