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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
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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),

Doktorski studij: Poljoprivredne znanosti
Znanstveno polje: 4.01. Poljoprivreda (agronomija)

Korespondencija: tjavornik@agr.hr

Vrsta izlaganja: Usmeno izlaganje

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

Literatura:

1. Bukowski, P., 2019: Frontex activities on the Western Balkan route during the migrant
crisis (2015 - ..). Polish Review of International and European Law, 8 (2): 97-111.
doi:10.21697/priel.2019.8.2.04

2. Cavalli, R., Grigolato, S., Pellegrini, M., 2012: The evolution of a mountain road network
from the original war-use to the forest one and its current management. Journal of Agricultural
Engineering, 43 (3): 1-7. doi:10.4081/jae.2012.e19

3. Gatti, M. P., Indrigo, A., 2020: The Roads, Tracks, Paths, and Ropeways of the First
World War: An Opportunity to Preserve, Maintain, and Valorize Alpine Landscape.
Sustainability, 12 (3): 1-12. doi:10.3390/su12031157

4, Lewandowski, C., Rojek, J., Manjarrez, M., 2017: Using a Fusion Center Model to
Manage and Improve Border Security. Journal of Applied Security Research, 12 (1): 160-178.
doi:10.1080/19361610.2017.1228424

5. Mporas, I., Perikos, I., Kelefouras, V., Paraskevas, M., 2020: lllegal Logging Detection
Based on Acoustic Surveillance of Forest. Applied Sciences, 10: 1-12. doi:10.3390/app10207379

25



USMENA IZLAGANJA

26

Kratak Zivotopis doktoranda:

Doroteja Krivic-Tomi¢ rodena je 1988. godine u Zagrebu. Na
Sveucilistu u Zagrebu diplomirala je na studiju Agrobiznis i ruralni
razvitak na Agronomskom fakultetu, na studiju Tehnike,
tehnologije i menadZment u Sumarstvu na Fakultetu Sumarstva i
drvne tehnologije te na studiju Komunikologija na Fakultetu
hrvatskih studija. Trenuta¢no je doktorandica na doktorskom
studiju Sumarstvo i drvna tehnologija na Fakultetu $umarstva i
drvne tehnologije te na doktorskom studiju Informacijskih i
komunikacijskih znanosti na Filozofskom fakultetu Sveudilista u
Zagrebu. Znanstveni interes u biotehnickom podrucju joj je
Sumska prometna infrastruktura, a u drustveno-humanistickome
krizno komuniciranje. Do sada se struc¢no usavrsavala u Crnoj Gori,
Makedoniji, Bugarskoj i Rusiji. Aktivno govori engleski, Spanjolski i
ruski jezik. Zaposlenica je poduzeéa Hrvatske Sume d.o.o.



USMENA IZLAGANJA

Kvantitativna procjena i kartiranje percepcije kulturoloskih usluga i negativnosti
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Martina Kicic¢
Hvatski Sumarski institut Jastrebarsko, Jastrebarsko

Doktorski studij: Sumarstvo i drvna tehnologija
Znanstveno polje: 4.02. Sumarstvo
Korespondencija: martinak@sumins.hr

Vrsta izlaganja: Usmeno izlaganje

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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Kljucne rijeci: mediteranske borove Sume, oborine, atmosfersko taloZenje, tok iona, vodotoci

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
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OTVORENOM (0)

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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Utjecaj stupnja osutosti kroSnje na financijsku vrijednost stabala poljskog
jasena (Fraxinus angustifolia Vahl)
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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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Slika 1. Slika koja prikazuje temu istraZivanja

Literatura:

1. Gindl, M.; Sinn, G., Stanzl-Tschegg, S. E., 2006: The Effects of Ultraviolet Light Exposure
on the Wetting Properties of Wood. J. Adhes. Sci. Technol., 20: 817-828.

2. Mihulja, G., Bogner, A., Turkulin, H., 1999: Modification of the Beech — Wood Surface
by UV-Irradiation. Drvna industrija, 50: 133-140.

3. Teaca, C. A., Rosu, D., Bodirlau, R., Rosu, L., 2013: Structural Changes in Wood under

Artificial UV Light Irradiation Determined by FTIR Spectroscopy and Color Measurements — a
Brief Review. Bioresources, 8: 1478-1507.

4, Mathieson, I.; Bradley, R.H., 1996: Improved Adhesion to Polymers by UV/Ozone
Surface Oxidation. Int. J. Adhes. Adhes., 16: 29-31.
5. Hon, D. N. S.; Chang, S. T., 1984: Surface Degradation of Wood by Ultraviolet Light.

Polym. Sci. Polym. Chem., 22: 2227-2241.
Kratak Zivotopis doktoranda:

Tomislav Grzan roden je u PoZegi 15. studenog 1995. godine. Nakon
zavrsene Gimnazije u Pozegi, 2015. godine upisuje preddiplomski
studij Drvna tehnologija na Sumarskom fakultetu Sveudili§ta u
Zagrebu (danas Fakultet Sumarstva i drvne tehnologije). Studiranje
nastavlja na diplomskom studiju Drvnotehnoloski procesi kojeg
zavrSava 2020. godine s najve¢om pohvalom (summa cum laude) te
stjeCe akademski naziv magistra inZenjera drvne tehnologije. Tijekom
studiranja, 2018. godine, zavrsava izobrazbu za Voditelja izradbe i
provedbe projekata financiranih iz EU fondova na UCilistu Algebra.
Tijekom studiranja aktivno sudjeluje u aktivnostima Studentskog
zbora Sveucilista u Zagrebu, raznim Odborima Fakulteta, u stru¢nom projektu Razvoj
profesionalnih kompetencija za zelenu gradnju (CPD4GB) te u znanstveno-istrazivackom
projektu Kinetika kemijske reakcije otvrdnjavanja UF adheziva za ploce iverice (UFKinetics) za
kojeg dobiva Rektorovu nagradu. Dobitnik je i Cetiri nagrade Fakulteta za izniman uspjeh i
izvannastavne aktivnosti te stipendije za izvrsnost Pozesko-slavonske Zupanije. Trenutacno je
student doktorskog studija Sumarstvo i drvna tehnologija. Od lipnja 2021. godine zaposlen je
kao asistent u Zavodu za namjeStaj i drvo u graditeljstvu Fakulteta Sumarstva i drvne
tehnologije gdje je suradnik u nastavi na pet kolegija. Iste godine postaje vjezbenik, a od 2022.

45



USMENA IZLAGANJA

godine je ispitiva¢ u akreditiranom ispitnom laboratoriju, Laboratoriju za drvo u graditeljstvu
(LDG). Clan je Fakultetskog vijeca i nekoliko Odbora Fakulteta, Senata Sveucilista u Zagrebu te
Odbora za znanost, umjetnost i medunarodnu suradnju SveuciliSta u Zagrebu. Do sada je
objavio jedan znanstveni rad u ¢asopisu Polymers, sudjelovao na medunarodnim znanstvenim i
stru¢nim konferencijama te stru¢nim tecajevima.

46



USMENA IZLAGANJA

Utjecaj inovativnih tvrdih alatnih prevlaka na ostricama od sinteriranog
volfram karbida na postojanost pri obodnom glodanju srednje gustih ploca
vlaknatica

Juraj Jovanovic, Igor Dukic
Sveuciliste u Zagrebu, Fakultet Sumarstva i drvne tehnologije

Doktorski studij: Sumarstvo i drvna tehnologija
Znanstveno polje: 4.03. Drvna tehhnologija
Korespondencija: jjovanov@sumfak.hr

Vrsta izlaganja: Usmeno izlaganje

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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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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Kompostiranje pokozice grozda — ekoloski prihvatljiv nacin zbrinjavanja
biorazgradivog otpada

Tea Sokac Cvetnic¢, Maja Benkovi¢, Davor Valinger, Tamara Jurina, Jasenka Gajdos
Kljusuri¢, lvana Radojci¢ Redovnikovi¢, Ana Jurinjak Tusek
Sveuciliste u Zagreb, Prehrambeno biotehnoloski fakultet

Doktorski studij: Biotehnologija i bioprocesno inZenjerstvo, prehrambena tehnologija i
nutricionizam

Znanstveno polje: 4.04. Biotehnologija

Korespondencija: tsokac@pbf.hr

Vrsta izlaganja: Usmeno izlaganje

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 reaktorima pri
razli¢itim uvjetima udjela vlage i protoka zraka, a uspjesnost procesa pracena je putem
najvaznijih varijabli (temperatura, sadrzaj vlage, sadrZaj suhe tvari, ukupna organska tvar,
sadrzaj pepela, sadrzaj ugljika, sadrzaj dusika, pH, vodljivost, ukupne otopljene Cvrste tvari,
ukupna promjena boje i promjena rasta bakterija i gljivica). Razvijeni su modeli umjetne
neuronske mreze za predvidanje fizikalnih i kemijskih svojstava komposta na temelju razlicitih
uvjeta procesa.

Kljucne rijeci: Komina groZda, kompostiranje, biorazgradivi otpad.

Composting Of Grape Skins — Eco - Friendly Treatment Of Organic Waste

Abstract

Today’s major environmental problem is waste generation and its treatment. A significant
amount of the produced waste is biodegradable and it can be composted. Composting is the
aerobic process of converting organic matter to a stable product with water, carbon dioxide,
and heat as by-products. The performance of the composting process is monitored by a few
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variables, such as temperature, moisture content, pH, C/N ratio, and aeration. The controlled
composting process results in a stable compost that can be used as fertilizer due to its high
content of nutrients. Composting has many benefits, such as reducing waste in landfills,
sanitizing waste, and producing a usable product. Grape pomace represents 60% of the
generated solid waste during wine production, and it can be used as a substrate for the
composting process. In this work, the composting processes of grape skins were performed
under different conditions of moisture content and air flow rate. The efficiency of the
composting process was monitored through important process variables (temperature,
moisture content, dry matter content, total organic matter, ash content, carbon content,
nitrogen content, pH, conductivity, total dissolved solids, total color change, and bacterial and
fungal growth change). Artificial neural network models were developed to predict the physical
and chemical properties of the compost based on the different process conditions.

Keywords: Grape pomace, composting, biodegradable waste.
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Primjena tehnologije 3D ispisa u proizvodnji funkcionalnog snack proizvoda
od maginje (Arbutus unedo L.)

Anica Bebek Markovinovié¢!, Dora Brdar?, Irena Bréi¢ Karagonji®*, Karlo Jurica?®, Dario
Lasi¢®, Predrag Putnik®, Danijela Bursa¢ Kovacevi¢!

1Sveuciliste u Zagrebu, Prehrambeno biotehnoloski fakultet,

2Institut za medicinska istraZivanja i medicinu rada

3Sveuciliste u Rijeci, Fakultet zdravstvenih studija

4Ministarstvo unutarnjih poslova, Uprava za posebne sigurnosne poslove

5Nastavni zavod za javno zdravstvo dr. Andrija Stampar

6Sveuciliste Sjever, Odjel za prehrambenu tehnologije

Doktorski studij: Biotehnologija i bioprocesno inZenjerstvo, prehrambena tehnologija i
nutricionizam

Znanstveno polje: 4.05. Prehrambena tehnologija

Korespondencija: abebekmarkovinovic@pbf.hr

Vrsta izlaganja: Usmeno izlaganje

Sazetak

Maginja (Arbutus unedo L.) zbog bioaktivnog sastava ima brojne pozitivne zdravstvene ucinke
te predstavlja izvrsnu sirovinu za proizvodnju funkcionalne hrane. Obzirom da nije dovoljno
istrazena u preradi, cilj ovog rada bio je ispitati primjenu aditivne tehnologije 3D ispisa (3DP) u
proizvodnji 3D ispisanih proizvoda. Ispitivan je utjecaj procesnih 3DP parametara: vrste i udjela
Skrobnih nosaca (psenicni vs. kukuruzni, 4, 6 i 8%) te tipovi 3D programa ispisa (Progam 1 vs.
Program 2) na stabilnost bioaktivnih spojeva (ukupnih fenola, hidroksicimetnih kiselina,
flavonola, kondenziranih tanina, monomernih antocijana), pigmenata (ukupnih karotenoida,
klorofila a i b), antioksidacijski kapacitet (DPPH i FRAP) te aktivitet vode (aw) i pH. Vrsta
Skrobnog nosaca znacajno je utjecala na gotovo sve ispitivane parametre kvalitete pri ¢emu su
veci udjeli ispitivanih bioaktivnih spojeva i pigmenata ostvareni uz dodatak skrobnih, dok su
vedi antioksidacijski kapaciteti zabiljeZzeni u 3DP uzorcima uz dodatak kukuruznih nosaca. Vecoj
stabilnosti bioaktivnih spojeva, pigmenata i antioksidacijskog kapaciteta pogodovale su
uglavnom niZe razine $krobnog nosaca (4%). Tip 3DP programa gotovo da nije utjecao na
stabilnost bioaktivnih spojeva i antioksidacijski kapacitet, dok su veéi udjeli svih ispitivanih
pigmenata odredeni u 3DP uzorcima uz dodatak kukuruznih Skrobnih nosaca. Zaklju¢no, 3DP
tehnologija pokazuje potencijal u podrucju razvoja funkcionalnih proizvoda na bazi plodova
maginje.

Kljucne rije¢i: maginja, 3D ispis, funkcionalna hrana, skrob, bioaktivni spojevi
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Application of 3D printing technology in the design of a functional snack form
strawberry tree fruit (Arbutus unedo L.)

Abstract

Strawberry tree fruit (Arbutus unedo L.) has numerous health benefits due to its bioactive
composition and is a valuable material for the production of functional foods. Since its
processing has not been sufficiently studied, the aim of this work was to examine the use of 3D
printing (3DP) technology in the creation of functional 3DP snacks. The influence of 3DP
process parameters: type and proportion of starch carrier (wheat vs. corn, 4, 6 and 8%) and the
type of 3DP programs (Program 1 vs. Program 2) were studied in terms of stability of bioactive
compounds (BACs) (total phenols, hydroxycinnamic acids, flavonols, condensed tannins,
monomeric anthocyanins), pigments (total carotenoids, chlorophyll a and b), antioxidant
capacity (DPPH and FRAP), water activity (aw) and pH. The type of starch had a significant
influence on almost all studied parameters, with higher levels of BACs and pigments obtained
with the addition of starch, while higher antioxidant capacities were observed in 3DP samples
with the addition of corn carriers. Higher stability of BACs, pigments and antioxidant capacity
was mainly favored by lower content of starch carriers (4%). The type of 3DP program had
almost no influence on the stability of BACs and antioxidant capacity, while higher
concentrations of all pigments were found in samples with added corn starch carriers. In
conclusion, the 3DP technology has potential for the development of strawberry tree fruit-
based functional products.

Keywords: strawberry tree fruit, 3D printing, functional food, starch, bioactive compounds
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Sazetak

Cilj je rada utvrditi utjecaj ultrazvuka visoke snage (UZV) kao predtretmana mijeSenju na
aktivnost nepoZzeljnih oksidoreduktaza (polifenol oksidaze - PPO i peroksidaze - POD) prisutnih
u maslinama te posljedicno na sastav polifenola djevi¢anskih maslinovih ulja (DMU) 4
autohtone hrvatske sorte (oblica, levantinka, rosulja i istarska bjelica). Eksperiment je
proveden prema centralnom kompozitnom planu, a varirani su parametri snage ultrazvu¢ne
kupelji (256-640 W) i vremena (3-17 min). Aktivnost enzima (AE) izoliranih iz acetonskih
ekstrakata tijesta maslina odredena je spektrofotometrijski, a sastav polifenola HPLC
metodom. Rezultati su pokazali da na AE znacajan utjecaj imaju interakcija sorte i parametara
UZV, a na udio ukupnih fenola sorta te parametri UZV i njihove interakcije. Najveéi udio
polifenola imala je bjelica kod koje POD nije bila aktivna, a PPO je bila najaktivnija u
kontrolnom uzorku. Najmaniji udio polifenola imala je oblica kod koje su oba enzima pokazala
najvecu aktivnost pri srednjoj i vecoj snazi. Kod rosulje, PPO uglavnom nije pokazala aktivnost,
a POD nije bila aktivna pri srednjoj snazi uz krace ili dulje vrijeme PPO kod levantinke nije
pokazala aktivnost kod sredisnjih parametara, a POD pri srednjem i kraéem vremenu. Rosulja i
levantinka imale su najvedi udio polifenola pri najkracem vremenu i srednjoj snazi, a bjelica pri
obrnutim uvjetima. PPO je pokazala 5x vecu aktivnost nego POD zbog cega je znacajnije
utjecala na smanjenje polifenola.

Kljucne rijeci: endogeni enzimi ploda masline, polifenoli, peroksidaza, polifenol oksidaza,
ultrazvuk visoke snage

Influence of high-power ultrasound on endogenous enzyme activity and polyphenol
composition of Croatian autochthonous olive varieties

Abstract
The aim was to determine the influence of high-power ultrasound (US) as pretreatment to
malaxation on the undesirable oxidoreductases’ activity (polyphenol oxidase - PPO and
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peroxidase - POX) present in olives and consequently on the polyphenol composition of virgin
olive oils (VOO) of 4 autochthonous Croatian varieties (Oblica, Levantinka, Rosulja and Istarska
Bjelica). The experiment was conducted according to the central composite plan and the
ultrasonic bath power (256-640 W) and pretreatment time (3-17 min) were varied. The activity
of enzymes (AE) isolated from olive paste acetone extracts was determined
spectrophotometrically, while the polyphenol composition was determined by HPLC. The
results showed significant influence of variety and US parameters interaction on AE, while the
variety, US parameters and their interaction were significant for polyphenol concentration. The
highest amount of polyphenols had Bjelica, in which POX was not active and PPO was the most
active in control sample, while Oblica had the lowest amount and both enzymes showed the
highest activity at medium and higher power. In Rosulja, PPO mostly did not show activity and
POX was not active at medium power and shorter or longer time. In Levantinka, PPO showed
no activity at central parameters and POX at medium and short time. Rosulja and Levantinka
had the highest amount of polyphenols at the shortest time and medium power, while at the
opposite conditions Bjelica had the highest amount. PPO showed 5x higher activity than POX,
so it had a more significant impact on the reduction of polyphenols.

Keywords: endogenous olive enzymes, high-power ultrasound, peroxidase, polyphenol
composition, polyphenol oxidase
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Sazetak

Debljina je jedan od najvecih javnozdravstvenih problema s kojim se svijet bori vec
desetljec¢ima, kako u odrasloj dobi tako i kod djece. Zbog toga je potrebno debljinu odrediti kao
prioritet visoke vaznosti na nacionalnoj razini, te pokusati djelovati na zaustavljanje tog
rastuceg problema na nacin da se ulaZze u programe prevencije. Za razliku od veéine odraslih
osoba, djeca nemaju mogucnost sama birati okolinu u kojoj Zive i hranu koju konzumiraju, a
kao jedan od glavnih uzroka debljine u djece su neadekvatne prehrambene navike, pa se ovim
presjecnim regionalno stratificiranim istrazivanjem Zele istraZiti prehrambene navike djece
dobi 6 - 10 godina. Takoder je poznato da su prehrambene navike pod utjecajem Sirokog
spektra socioekeonomskih ¢imbenika, te da ti ¢imbenici u svakoj drzavi mogu biti drugadiji,
stoga je bitno raditi ovakva istraZivanja na razini drZave, pa se ovim radom Zeli utvrditi
poveznica ¢imbenika poput broja ljudi u kuéanstvu, stupnja obrazovanja roditelja/staratelja, te
ukupnih mjesecnih prihoda s prehrambenim navikama povezanih s debljinom kod djece. Svi ovi
podaci bit ¢e korisni u planiranju javnozdravstvenih akcija na razini cijele drzave, jer prevencija
debljine zapocinje u djetinstvu.

Kljucne rijeci: debljina, djeca, debljina u djece, socioekonomske odrednice, prehrambene navike

Establishment of socioeconomic determinants of dietary habits related to obesity in
children aged 6-10 years in the Republic of Croatia

Abstract

Obesity is one of the largest public health issues that the world has been struggling with for
decades, in adult age as well as kids age. Therefore, obesity needs to be marked as a priority at
the national level and there has to be an attempt to stop this growing problem. Unlike most
adults, children cannot choose the environment in which they live, and the food they consume,
and one of the main reasons for children's obesity is inadequate diet habits. In view of that,
this cross-sectional, regionally stratified survey will explore the dietary habits of kids ages 6 -
10. It is well-known fact that dietary habits are under the influence of a wide range of
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socioeconomic factors, and that those factors vary depending on the country, so it is important
to conduct such research on the state level, hence this work will aim to determine the link
between the factors such as the number of people in individual households, the level of
education, the employment status of parents/guardians, the monthly income and the diet
habits related to obesity of children. All these data will be useful when planning public health
actions on the state level because the prevention of obesity starts in childhood.

Keywords: obesity, childhood, childhood obesity, socioeconomic determinants, dietary habits
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Sazetak

LiS¢e Secerne repe (Beta Vulgaris L.) predstavlja znacajan otpad Seéerne industrije koje
najc¢escée biva odbaceno na poljima ili se ponekad koristi kao ishrana za Zivotinje. lzvrstan je
izvor proteina koji osim optimalnog aminokiselinskog sastava pokazuje i poZeljna fizikalna
svojstva kao Sto su emulgiranje, geliranje i pjenjenje. Upravo zbog toga te u svrhu postizanja
ciljeva odrzZivog razvoja, sve vise se paZnje pridaje iskoristavanju otpada iz prehrambene
industrije. Visokonaponsko elektri¢cno praznjenje (HVED) kao jedna od netoplinskih tehnika
ekstrakcije takoder pridonosi postizanju istih. U svrhu iskoristavanja otpada iz prerade Secerne
repe u ovom rada istrazen je utjecaj netoplinskog tretmana HVED-om uz vodu kao
ekstrakcijsko otapalo na prinos ukupnih proteina iz suhog lis¢a Secerne repe. Ulazne varijable
HVED ekstrakcije bili su vrijeme tretiranja (3, 6 i 9 min), napon (20 i 25 kV) te primijenjeni
plinovi (argon i dusik), a za konvencionalnu toplinsku metodu ekstrakcije vrijeme tretiranja (3,
6, 9 min). Ocekivano veci prinosi ukupnih proteina zabiljeZzeni su u uzorcima tretiranim HVED-
om. Konkretno, najveéi prinos ukupnih proteina od 85.67 + 2.38 mg/g4.m. zabiljezen je pri
naponu od 25 kV, vremenu tretiranja od 9 min te primijenjenom plinu dusiku. Iz dobivenih
rezultata, vidljiv je znacajan potencijal HVED ekstrakcija za daljnja istrazivanja u ekstrakciji i
izolaciji ciljanih proteina.

Kljucne rijeci: Visokonaponsko elektricno praZnjenje, ekstrakcija proteina, lis¢e Secerne repe

Influence of high voltage electrical discharge on protein extraction from sugar beet
(Beta Vulgaris L.) leaves

Abstract

Sugar beet (Beta Vulgaris L.) leaves represent a significant waste of the sugar industry, which
are most often discarded on fields or sometimes used as animal feed. They are an excellent
source of protein that, in addition to the optimal amino acid composition, also exhibits
preferable physical properties such as emulsification, gelling, and foaming. For this reason, and
in order to achieve sustainable development goals (SDGs), more attention is being paid to the
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utilization of waste from the food industry. High voltage electric discharge (HVED), as one of
the non-thermal extraction techniques, also contributes to achieving SDGs. In order to utilize
waste from sugar beet processing, the influence of non-thermal treatment (HVED with water
as an extraction solvent) on the yield of total proteins from dry sugar beet leaves was
investigated. The input variables of HVED extraction were treatment time (3, 6 and 9 min),
voltage (20 and 25 kV) and applied gases (argon and nitrogen), and for the conventional,
thermal extraction method, treatment time (3, 6, 9 min). Expectedly higher yields of proteins
were recorded in HVED-treated samples. In particular, the highest protein yield of 85.67 +
2.38mg/g4.m. Was recorded at a voltage of 25 kV, a treatment time of 9 min and nitrogen as an
applied gas. From the obtained results, the significant potential of HVED extraction for further
research in terms of the extraction and isolation of target proteins was observed.

Keywords: High voltage electrical discharge, protein extraction, sugar beet leaves
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Sazetak

Cilj istraZivanja je prikazati potencijal koriStenja parametara strukturne analize u procjeni
gornje ogrjevne vrijednosti biomase (Hg) prikupljanjem podataka o sastavu celuloze, lignina i
hemiceluloze. U svrhu navedenog, razvijeno je nekoliko nelinearnih matematickih modela,
ukljucujuéi polinome, modele potpornih vektora (SVM), slucajnih ,,Suma“ za regresiju (RFR) i
umjetne neuronske mreze (ANN) za predvidanje Hg. Provedena statisticka analiza performansi
modela pokazala je da ANN model ima najbolju izvedbu u pogledu koeficijenta determinacije
(R2 =0,90) i najnizu razinu pogreske modela za parametre X2 (0,25), RMSE (0,50) i MPE (2,22).
Umjetne neuronske mreze identificirane su kao najprikladniji oblik modela za odredivanje Hg
razli¢itih vrsta biomasa temeljem navedenih ulaznih parametara. Zakljucno, rezultati ovog
istrazivanja pokazuju potencijal koriStenja parametara strukturne analize kao ulaznih podataka
za modeliranje Hg sto je obecavajudi pristup u podrucju proizvodnje energije iz biomase.

Kljucne rijeci: biomasa, gornja ogrjevna vrijednosti, modeli strojnog ucenja

Comparison of Different Machine Learning Models for Modelling the Higher
Heating Value of Biomass

Abstract

The aim of this study was to investigate the potential of using structural analysis parameters
for estimating the higher heating value (HHV) of biomass by obtaining information on the
composition of cellulose, lignin, and hemicellulose. To achieve this goal, several nonlinear
mathematical models were developed, including polynomials, support vector machines
(SVMs), random forest regression (RFR) and artificial neural networks (ANN) for predicting
HHV. The performed statistical analysis “goodness of fit” showed that the ANN model has the
best performance in terms of coefficient of determination (R2 = 0.90) and the lowest level of
model error for the parameters X2 (0.25), RMSE (0.50), and MPE (2.22). Thus, the ANN model
was identified as the most appropriate model for determining the HHV of different biomasses
based on the specified input parameters. In conclusion, the results of this study demonstrate
the potential of using structural analysis parameters as input for HHV modeling, which is a
promising approach for the field of biomass energy production. The development of the model
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ANN and the comparative analysis of the different models provide important insights for future
research in this field.

Keywords: biomass, higher heating value, machine learning models
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Sazetak

Dobro je poznato da odredene metode obrade tla imaju negativne ucinke na sadrzaj organske
tvari, strukturu tla i zbijenost. Sustavi konzervacijske obrade tla nude pozitivnu alternativu za
ocuvanje strukture tla i konzervaciju tla i vodnih resursa. Cilj je identificirati optimalne
agrotehnicke prakse koje mogu ublaZiti negativne utjecaje klimatskih promjena na
poljoprivrednu proizvodnju i degradaciju tla. IstraZivanje utjecaja obrade tla i malciranja na
fizikalna svojstva tla ima za cilj utvrditi njihov utjecaj i na stabilnost prinosa. Malciranje
podrazumijeva ostavljanje ostataka biljaka na povrsini tla, ali zbog tradicionalne prakse
spaljivanja ostataka usjeva u Hrvatskoj, ucinci tog procesa na fizikalne promjene tla nisu
analizirani. Do sada nije provedeno istraZivanje utjecaja sustava konzervacijske obrade tla na
fizikalne promjene tla i prinose usjeva u sjeverozapadnoj Hrvatskoj. Provest Ce se trogodisnje
istrazivanje koje Ce ispitujuci tri metode obrade tla i malciranje slamom, koristeci promatrane
fizikalne svojstva fluvisola, procijeniti razinu poboljSanja proucavanih parametara i identificirati
optimalnu praksu obrade prilagodenu lokalnim klimatskim uvjetima.

Kljucne rijeci: konzervacijska obrada tla, fizikalna svojstva tla, prinos

Comparison of the effects of conventional and alternative tillage systems on soil
physical properties

Abstract

It is well-known that certain methods of soil tillage have negative effects on soil organic matter
content, soil structure, and compaction. Conservation tillage systems offer a positive
alternative for preserving soil structure and conserving soil and water resources. The goal is to
identify optimal agrotechnical practices that can mitigate the negative impacts of climate
change on agricultural production and soil degradation. The study of tillage and mulching
effects on soil physical properties aims to determine their influence on yield stability. Mulching
involves leaving plant residues on the soil surface, but due to the traditional practice of burning
crop residues in Croatia, the effects of this process on physical soil changes have not been
analyzed. Until now, the impact of conservation tillage systems on physical soil changes and
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crop yields has not been studied in northwestern Croatia. A three-year study will be conducted
to examine three methods of tillage and straw mulching, using observed physical properties of
Fluvisol to assess the level of improvement in the studied parameters and identify the optimal
tillage practice adapted to the local climatic conditions.

Keywords: conservation tillage, soil physical properties
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Sazetak

Duboke neuronske mreZze (DNN) u posljednje se vrijeme primjenjuju u mnogim podrucjima
poljoprivrede, a metode detekcije temeljene na dubokim neuronskim mrezama postaju sve
vaznije za pracenje Stetnika u stvarnom vremenu. S obzirom da se suzbijanje Stetnika uglavhom
temelji na kemijskim mjerama, vrlo je vazno primijeniti metode pracenja u stvarnom vremenu,
kako bi se upotreba kemijskih insekticida ogranicila na ciljanu i u¢inkovitu primjenu. Jabukov
savija¢ (Cydia pomonella L.) najvazniji je Stetnik jabuke koji ostecuje plodove, dok moljac
kruznih mina (Leucoptera malifoliella (O. Costa, 1836)) ostecuje listove jabuke, ¢ime ovi kukci
uzrokuju znacajne ekonomske Stete u proizvodnji jabuke u cijelom svijetu. S obzirom na znacaj
kukaca iz reda Lepidoptera u proizvodnji jabuke, cilj ovog istraZzivanja bio je pratiti navedene
Stetnike u stvarnom vremenu koristenjem dubokih neuronskih mreza. Model temeljen na
dubokim neuronskim mrezama razvijan je u nekoliko faza. Prva faza obuhvaca prikupljanje slika
na terenu kako bi se omogucio razvoj modela. U drugoj fazi, prikupljene slike Stetnika koristene
su za trening, validaciju i u konacnici za testiranje modela. Razvijena su dva modela dubokog
ucenja za detekciju navedenih Stetnika, a oba su modela pokazala vrlo visoku to¢nost detekcije
u pracenju ciljanih stetnika (>90%). Ovakav rezultat ukazuje na to da su duboke neuronske
mreZe ucinkovit alat za pracenje Stetnika jabuke iz reda Lepidoptera u stvarnom vremenu.

Kljucne rijeci: Cydia pomonella L., duboko ucenje, Leucoptera malifoliella, pracenje stetnika

Deep neural networks as a tool for real-time monitoring of lepidopteran apple
pests

Abstract

Deep neural networks (DNNs) have recently been applied in many areas of agriculture, and
DNN-based detection methods are becoming increasingly important for real-time monitoring
of insect pests. Considering that pest management is mostly based on chemical treatments, it
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is very important to apply real-time monitoring methods to limit the use of chemical
insecticides to targeted and effective applications. Codling moth (Cydia pomonella L.) is the
most important apple pest that damages apple fruit, while pear leaf blister moth (Leucoptera
malifoliella (O. Costa, 1836)) damages apple leaves, so these pests cause severe economic
damage to apple production worldwide. Considering the importance of lepidopteran pests in
apple production, the objective of this study was to monitor these apple pests in real time
using deep neural networks. The deep neural network-based model was developed in several
phases. The first phase was the collection of images in the field to enable the development of
the model. In the second phase, the collected images of the pests were used for the training
phase, the validation phase and finally the testing phase of the model. Two deep learning
models were developed for the detection of these pests, and both models showed very high
detection accuracy in monitoring the targeted pests (>90%), indicating that deep neural
networks are an effective tool for real-time monitoring of lepidopteran apple pests.

Keywords: Cydia pomonella L., deep learning, Leucoptera malifoliella, pest monitoring
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Sazetak

S obzirom na povoljan sadrzaj bioaktivnih spojeva (BS), antioksidacijska i farmakoloska svojstva
koprive, a u nedostatku dostupnosti na trziStu, ukazuje se prilika za pakiranjem svjezeg lista
koprive kao gotovog prehrambenog proizvoda. Uvjeti skladistenja poput temperature i
relativne vlage zraka, ambalaznog materijala i sastava plinova u pakiranju mogu utjecati na
kvalitetu, trajnost, organolepticka svojstva i kemijski sastav biljnog materijala. Stoga je cilj ovog
istrazivanja bio utvrditi mogucénosti utjecaja razlicitih uvjeta modificirane atmosfere (MA) na
oCuvanje BS pakiranog lista koprive. SvjeZi listovi pakirani su u Biaxialno Orijentirani
PoliPropilen (BOPP) u razli¢itim uvjetima modificirane atmosfere (MA1 — 5% 02 i 5% CO?, MA2
— 5% 0; i 10% CO,) te skladisteni u kontroliranim uvjetima tijekom 14 dana. Kontrolu je
predstavljao uzorak listova upakiranih u BOPP u uvjetima normalne atmosfere. Analiziran je
sadrzaj vitamina C, ukupnih fenolnih spojeva i flavonoida, te antioksidacijski kapacitet.
Rezultati su pokazali da sastav plinova ima znacajan utjecaj na oCuvanje BS, pri ¢emu se MA1
pokazala kao bolja opcija za pakiranje koprive zbog zabiljeZzenog najviseg sadrzaja vitamina C,
fenolnih spojeva i antioksidacijskog kapaciteta. U uzorcima pakiranim u uvjetima MA2 BS su se
takoder bolje ocuvali nego u kontrolnim uzorcima. IstraZivanje pokazuje da se odredeni BS i
njihov antioksidacijski kapacitet listova koprive mogu ocuvati tijekom 14 dana skladistenja uz
induciranu MA.

Kljucne rijeci: Urtica dioica L., vitamin C, fenoli, skladistenje, pakiranje u kontroliranoj atmosferi

Preservation of bioactive compounds of packaged nettle leaf using modified
atmosphere

Abstract

Due to the absence on the market, and considering the favorable content of bioactive
compounds (BC), antioxidant and pharmacological properties of nettle there is a possibility of
packaging fresh nettle leaves as a final food product. Storage conditions such as temperature
and relative air humidity, packaging material and composition of gases in the package can
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affect the quality, shelf life, organoleptic properties and chemical composition of the plant
material. Therefore, the aim of this research was to determine the influence of different
conditions in modified atmosphere (MA) on the preservation of BC in packaged nettle leaves.
Fresh leaves were packed in Biaxially Oriented Polypropylene (BOPP) under different MA
conditions (MA1 — 5% O, and 5% CO,, MA2 — 5% O, and 10% CO,) and stored for 14 days under
controlled conditions. The control was represented by a sample packed in BOPP under normal
atmospheric conditions. The content of vitamin C, total phenolic compounds and flavonoids,
and antioxidant capacity were analysed. The results showed that the composition of the gases
had a significant effect on the preservation of BC, with MA1 proving to be a better option for
nettle packaging due to the highest content of vitamin C, phenolic compounds and antioxidant
capacity observed. BCs were also better preserved in samples packed under MA2 conditions,
than in control samples. Research shows that certain BC and their antioxidant capacity of
nettle leaves can be preserved during 14 days of storage with induced MA.

Keywords: Urtica dioica L., vitamin C, phenols, storage, packaging in a controlled atmosphere
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Sazetak

Klimatske promjene znacajno utjeCu na uzgoj ozime pSenice zbog biotskih i abiotskih ¢cimbenika
stresa. Abiotski ¢imbenici poput toplinskih valova, suse, poplava, mraza, slanosti i nedostatka
hranjiva destabiliziraju proizvodnju. Oni takoder pogoduju razvoju biotskih ¢imbenika kao Sto
su Stetnici, uzrocnici bolesti i korovi. Svi abiotski ¢imbenici izazivaju fizioloSke i molekularne
promjene na biljkama, a Stetan utjecaj stresa je vedi tijekom reproduktivnih fenofaza. Biotski
¢imbenici stresa uzrokuju smanjenje fotosinteze zbog ishrane Stetnika, folijarnih patogena ili
zasjenjivanja od korova. Pravovremenim i preciznim agrotehnickim mjerama, poput
navodnjavanja, gnojidbe i primjene pesticida, moguce je smanjiti utjecaj stresa, ali uz uvjet
rane detekcije i procjene razine stresa. Detekcija stresnih ¢imbenika mogucda je kroz koristenje
senzorskih sustava, kao $to su multi- i hiperspektralni senzori. Oni biljeZze promjene spektralnih
svojstava unutar razli¢itih dijelova elektromagnetskog spektra. Podaci dobiveni tim senzorima
koriste se za razvoj vegetacijskih indeksa, multivarijantnih modela i tehnika strojnog ucenja,
koji pomazu u donosenju odluka u kontekstu precizne poljoprivrede. Buduc¢i da klimatske
promjene utjecu na proizvodnju psenice i stvaraju povoljne uvjete za razvoj Stetnika, bolesti i
korova, potreba za ovim tehnologijama ¢e u buduénosti rasti. Precizno otkrivanje i procjena
stresa klju¢ni su za pravovremeno upravljanje i o¢uvanje produktivnosti ozime psenice.

Kljucne rijeci: ozima psenica, biotski stres, abiotski stres, senzori

Detection of physiological responses to abiotic and biotic stress factors in winter
wheat using sensor monitoring systems

Abstract

Climate change significantly affects the cultivation of winter wheat due to biotic and abiotic
stress factors. Abiotic factors such as heatwaves, droughts, floods, frost, salinity, and nutrient
deficiency destabilize production. They also favor the development of biotic factors such as
pests, pathogens, and weeds. All abiotic factors induce physiological and molecular changes in
plants, and the detrimental impact of stress is greater during reproductive stages. Biotic stress
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factors cause a reduction in photosynthesis due to pest feeding, foliar pathogens, or shading
from weeds. Timely and precise agrotechnical measures, such as irrigation, fertilization, and
pesticide application, can reduce the impact of stress, but early detection and assessment of
stress levels are essential. Detection of stress is possible through the use of sensor systems
such as multi- and hyperspectral sensors. They record changes in spectral properties within
different parts of the electromagnetic spectrum. Data obtained from these sensors are used to
develop vegetation indices, multivariate models, and machine learning techniques that aid
decision-making processes in the context of precision agriculture. As climate change affects
wheat production and creates favorable conditions for the development of pests, diseases, and
weeds, the need for these technologies will increase in the future. Accurate detection and
assessment of stress are crucial for timely management and preservation of winter wheat
productivity.

Keywords: winter wheat, abiotic stress, biotic stress, sensors
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AgroSPARC” trenutno radi
dinamike rasta i razvoja pSenice u brojnim umjetno stvorenim klimatskim scenarijima i
stresnim okolinama u prototipnim klima-komorama te izradu modela koriste¢i metode
strojnog ucenja. Rezultati ovog istraZzivanja imaju za cilj unaprijediti donosenje agrotehnickih
odluka u usjevima. Osim u znanstvenim aktivnostima, sudjeluje kao suradnik u izvodenju vjezbi
na modulima Zoocidi, Osnove fitomedicine i Dizajniranje i analiza pokusa u zastiti bilja te je
suvoditelj izvannastavne aktivnosti Entomoloska grupa.
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Sazetak

Cilj istraZivanja bio je usporediti utjecaj fizikalno-kemijskih svojstava zrna 15 komercijalnih
hibrida kukuruza na in vitro bioraspoloZivost karotenoida, kao i na sadrzaj karotenoida i
parametre boje Zumanjka kokoSi nesilica hranjenih potpunim krmnim smjesama koje su se
razlikovale u istim hibridima. U zrnu istraZivanih hibrida odredena su fizikalno-kemijska
svojstva, dok je bioraspoloZivost karotenoida odredena INFOGEST in vitro metodom. Sadrzaj
karotenoida u Zumanjcima te parametri boje Zumanjka (CIE L*a*b*) odredeni su za 15
hranidbenih tretmana u in vivo pokusu provedenom na 225 Lohmann Brown nesilice, a koji je
trajao 12 tjedana. Kvantifikacija karotenoida provedena je RP-HPLC metodom. Rezultati
istrazivanja pokazali su pozitivnu korelaciju izmedu sadrZaja sirovih masti, sirovog proteina i
zeina u zrnu te ukupnih i pojedinacnih karotenoida u bioraspoloZivoj frakciji i Zumanjcima, te
njihovih a* i b* vrijednosti. Slicno tome, ovi parametri pokazali su pozitivhu korelaciju s
hektolitarskom masom, Stenvertovim parametrima tvrdoce, sferi¢nosti zrna i gustocom.
Suprotno, utvrdene su negativne korelacije s flotacijskim indeksom, visinom zrna i visinom
stupca meljave, upucujuci na to da strukturna svojstva povezana s veéom tvrdocom zrna
povisuju in vitro bioraspoloZivost i in vivo biodostupnost karotenoida. Takoder, rezultati su
pokazali da se primijenjeni in vitro protokol moZze koristiti za predvidanje sadrzaja karotenoida
u Zumanjcima kokosi nesilica.

Kljucne rijeci: zrno kukuruza, karotenoidi, Zumanjak jajeta, kokosi nesilice

Physicochemical properties of maize grains related to in vitro bioaccessibility and in
vivo bioavailability of carotenoids in laying hens

Abstract

The aim of the study was to compare the influence of the physicochemical properties of the
grains of 15 commercial maize hybrids on the in vitro bioaccessibility of carotenoids and on the
carotenoid content and yolk colour parameters of laying hens fed diets differing in the same
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hybrids. The grains of the hybrids were analysed for their physicochemical properties, while
carotenoid bioaccessibility was assessed using the INFOGEST in vitro method. In a 12-week in
vivo experiment with 225 Lohmann Brown laying hens, the carotenoid content in the yolks and
the colour parameters of the yolk (CIE L*a*b*) were determined for 15 dietary treatments. The
quantification of the carotenoids was performed using RP-HPLC method. The results of the
study showed positive correlations between the levels of crude fat, crude protein and zein in
the grains and the levels of total and individual carotenoids in the bioaccessible fraction and
yolks and their a* and b* values. Similarly, these parameters showed positive correlations with
test weight, Stenvert hardness parameters, grain sphericity and density. Conversely, negative
correlations were found with flotation index, grain height and milling column height. These
results suggest that structural properties associated with increased grain hardness enhance in
vitro bioaccessibility and in vivo bioavailability of carotenoids. Furthermore, the results showed
that the applied in vitro protocol can be used to predict the carotenoid content in the yolks of
laying hens.

Keywords: maize grain, carotenoids, egg yolk, laying hens
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te jedan strucni rad. Sudjelovala je na 5 medunarodnih i jednom
domacem skupu s 9 usmenih izlaganja. Dobitnica je stipendije
World’s poultry science association (WPSA) travel grants for for
young WPSA members and students 2023. godine, te jednokratne potpore Zaklade
Agronomskog fakulteta 2021. godine. U okviru CEEPUS programa provela je dva mjeseca na
sveucilistu BOKU - University of Natural Resources and Life Science u Becu. Od 2021. godine
Clanica je World’s poultry science association i International Carotenoid Society.
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Marko Bacurin, Sasa Bogdan, Ida Katici¢ Bogdan, Krunoslav Sever
Sveuciliste u Zagrebu, Fakultet Sumarstva i drvne tehnologije

Doktorski studij: Sumarstvo i drvna tehnologija
Znanstveno polje: 4.02. Sumarstvo
Korespondencija: mbacurin@sumfak.unizg.hr
Vrsta izlaganja: Poster prezentacija

Sazetak

Prethodna istraZivanja pokazala su fenoloske promjene izazvane povecanim koncentracijama
hranjiva kod razlicitih vrsta Sumskog drveca, Sto je rezultiralo odgodenim ili uznapredovalim
otvaranjem pupova i jesenskim odumiranjem lis¢a. Fosfor je makronutrijent i klju¢ni element
mnogih molekula kao $to su nukleinske kiseline, fosfolipidi i ATP. Budu¢i da sudjeluje u kontroli
mnogih enzimskih i metaboli¢kih reakcija u biljkama, zanimao nas je ucinak eksperimentalno
povecanog sadrzaja fosfora (tretman +P) na lisnu fenologiju dviju provenijencija obi¢ne bukve i
hrasta kitnjaka. Ostali ciljevi bili su utvrditi postoje li meduvrsne razlike kao i unutarvrsne
varijacije.

Sadnice su iskopane u dvije mjesovite bukovo-hrastove sastojine i presadene u Cetiri drvena
sanduka ispunjena komercijalnim supstratom. U dva sanduka dodano je mineralno fosforno
gnojivo, dok su preostali sanduci sluZili kao kontrola. Obje su vrste odgovorile na tretman +P
uznapredovalom jesenskom lisnom fenologijom u prvoj godini pokusa. Odumiranje lis¢a obicne
bukve pocelo je znatno ranije, dok je kod obje vrste proces bio ubrzan u odnosu na kontrolne
uzorke. U drugoj godini, proces starenja lis¢a u +P tretmanu bio je jos izraZeniji kod obje vrste.
Ucinak +P na fenologiju listanja izostao je kod provenijencija obi¢ne bukve i kod provenijencija
hrasta kitnjaka. Medutim, druga provenijencija hrasta kitnjaka pokazala je uznapredovalo
listanje, Sto ukazuje na postojanje unutarvrsnih razlika.

Kljucne rijeci: Fagus sylvatica, Quercus petraea, listanje, odumiranje listova, ishrana, efekt
fosfora, fenoloske promjene

Leaf Phenological Responses of Juvenile Beech and Oak Provenances to Elevated
Phosphorus

Abstract

Previous studies have shown phenological alternations induced by elevated nutrients in forest
tree species, resulting in delayed or advanced bud burst and autumn leaf senescence.
Phosphorus is a macronutrient and key element of many molecules such as nucleic acids,
phospholipids, and ATP. Since it participates in the control of many enzymatic and metabolic
reactions in plants, we were interested to determine the effects of experimentally increased
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phosphorus levels (+P treatment) on the leaf phenologies of two provenances of common
beech and sessile oak. Other objectives were to determine whether there were interspecific
differences as well as intraspecific variations.

Saplings were excavated in two mixed beech—oak stands and transplanted into four wooden
boxes filled with a commercial soil substrate. Phosphorus fertilizer was added to two of the
boxes, while the remaining boxes served as controls. Both species responded to +P treatment
with advanced autumn leaf senescence in the first year of the experiment. Leaf senescence in
common beech began significantly earlier, while in both species, the process was accelerated
compared to that in the control. In the second year, the leaf senescence response to +P
treatment was even more pronounced in both species. The +P effect on leafing phenology was
absent in both common beech provenances and in an oak provenance. However, the other oak
provenance showed advanced leafing, indicating the existence of intraspecific differences.

Keywords: Fagus sylvatica, Quercus petraea, flushing, leaf senescence, nutrition, phosphorus
effect, phenology shift
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Sazetak

Uzastopnim prolazenjem Sumskih strojeva po Sumskom tlu dolazi do poremecaja svojstava tla.
Kada opterecenje izazvano vozilom premasi nosivost tla, ono se pocinje zbijati i deformirati.
Rezultat te pojave je stvaranje kolotraga. Tako oSteceno tlo ima smanjenu koli¢inu makro i
mikropora, vecu gusto¢u te dolazi do gubitka ili mijeSanja organskog sloja. Sve navedeno
negativno utjeCe na rast i razvoj mladih stabala. U literaturi, iako se pojava kolotraga Cesto
istrazuje, metoda mjerenja dubine kolotraga obicno je slabo ili uopée nije opisana. U ovom
radu opisana je metoda mjerenja i izraCuna dubine kolotraga pomocu tri metode: pomocu
metra (klasicha metoda), radne stanice i RTK uredaja. Terenska istraZivanja obavljena su u
zimskom razdoblju, na terenu sa specificnim mikroreljefom uzrokovanim vodnim i poplavnim
rezimom u nizinskim Sumama uskolisnog jasena (Fraxinus angustifolia Vahl) Republike
Hrvatske. Kolotrazi su nastali kretanjem forvardera po Sumskom tlu s montiranim
polugusjenicama, polugusjenicama i lancima ili bez polugusjenica i lanaca. Na cetiri pokusne
plohe, duZine po 100 metara, svakih 50 metara postavljena su po jedna vrata, ukupno 12 vrata.
Vrata su bila Siroka 4 m i sluzila su kao fiksne tocke za mjerenje dubine kolotraga. Klasi¢cnom
metodom i radnom stanicom snimljeno je ukupno 156 kolotraga, a RTK uredajem 66 kolotraga
radi utvrdivanja njihove dubine. Obrada podataka obavljena je programom Microsoft Excel.

Kljucne rijeci: kolotrag, forvarder, RTK uredaj, totalna stanica, ostecivanje tla
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Three different measuring methods for calculating rut depth

Abstract

The continuous passage of forest machines on the forest floor leads to a disturbance of the soil
properties. When the loading induced by the vehicle exceeds the bearing capacity of the soil,
the soil begins to compact and deform. The result of this phenomenon is the formation of ruts.
Soil damaged in this way has a reduced amount of macro and micropores, a higher density,
and there is a loss or mixing of the organic layer. All of the above negatively affects the growth
and development of young trees. In the literature, although the occurrence of ruts is often
investigated, the method of measuring the rut depth is usually poorly described or not
described at all. This paper describes three methods of measuring and calculating the depth of
ruts: using a meter (classical method), workstation and Real-Time Kinematic positioning (RTK)
device. Field studies were conducted in winter time, on a terrain with a specific microrelief
caused by the water and flood regime in narrow-leaved ash (Fraxinus angustifolia Vahl)
lowland forests of the Republic of Croatia. The ruts were caused by the movement of the
forwarder on the forest floor with mounted half-tracks, half-tracks and chains, or without half-
tracks and chains. On 4 skid trails, with a length of 100 meters each, every 50 meters one door
was placed, total of 12 doors. Doors were 4 meters wide and they served as fixed points for
measuring the rut depths. A total of 156 ruts were recorded using the classic method and
workstation, and 66 using the RTK device in order to established rut depth. Data processing
was done using software Microsoft Excel.

Keywords: rutting, forwarder, RTK, workstation, soil damage
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SaZetak

Inventarizacija drvenastih biljaka napravljena je tijekom 2021. godine na podrucju Nacionalnog
parka Brijuni, na otoku Veliki Brijun. Predmet istraZivanja su bile autohtone i alohtone
drvenaste svojte (vrste, podvrste, varijeteti, krizanci i kultivari). Nakon utvrdivanja bogatstva
drvenastih svojti napravljena je njihova morfoloska, bioloska i ekoloska valorizacija, s posebnim
osvrtom na introducirane ukrasne i invazivne svojte.

Kljucne rijeci: inventarizacija, drvenaste biljke, Veliki Brijun
Inventory of woody taxa Veliki Brijun island

Abstract

Inventory was conducted during 2021. in the area of the National park Brijuni, on the island of
Veliki Brijun. The subject of research are autochthonous and allochthonous woody taxa
(species, subspecies, varieties, hybrids, cultivars). After determination the richness of woody
taxa, their morphological, biological and ecological valorization and analysis of aesthetic and
ecological effect in space will be made, with special reference to the introduced ornamental
and invasive species.

Keywords: inventory, woody taxa, Veliki Brijun
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Sazetak

Divlja kruska (Pyrus pyraster (L.) Burgsd.) plemenita je listaca iz porodice Rosaceae. Prirodno je
rasprostranjena u vecem dijelu Europe, gdje kao izrazito heliofilna vrsta raste uz rubove Suma,
pojedinacno ili u manjim skupinama. Budud¢i da je ova vrsta od velike vaznosti za bioraznolikost,
istrazili smo morfolosku varijabilnost prirodnih populacija. U istraZivanje je ukljuéeno 19
populacija koje su rasporedene u svim biogeografskim regijama na podrucju Hrvatske. Unutar-
i medupopulacijska varijabilnost utvrdena je na temelju 10 morfoloskih karakteristika listova,
koristeéi deskriptivne i multivarijantne statisticke metode. Statisti¢ki znacajne razlike utvrdene
su na unutar- i medupopulacijskoj razini za sve istraZivane znacajke. Osim toga, utvrdena je i
biogeografska strukturiranost izmedu istrazivanih populacija, jer su se mediteranske u odnosu
na kontinentalne populacije razlikovale u vecini mjerenih znacajki. Ovo istrazivanje dalo je uvid
u varijabilnost prirodnih populacija divlje kruske u Hrvatskoj, kao i na moguce uzrocnike te
varijabilnosti, $to je vrlo vazno u stvaranju smjernica za oCuvanje ove rijetke i ugrozene vrste.

Kljucne rijeci: morfometrijska analiza, populacijska varijabilnost, sumske vockarice, Isolation by
distance, Isolation by environment

Population variability of the European wild pear (Pyrus pyraster (L.) Burgsd.) in
Croatia based on leaf morphology

Abstract

European wild pear (Pyrus pyraster (L.) Burgsd.) is a noble hardwood species from the
Rosaceae family. It is naturally distributed in most of Europe, where it grows along the edges of
forests, individually or in a small groups. Since this species is of great importance for
biodiversity, in this research we investigated the morphological variability of its natural
populations. 19 populations distributed in all biogeographical regions of Croatia were included
in the research. Intra- and inter-population variability was determined based on 10 leaf
morphological characteristics, using descriptive and multivariate statistical methods.
Statistically significant differences were found at the intra- and inter-population level for all
investigated characteristics. In addition, the biogeographic structuring between the
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investigated populations was also determined, as Mediterranean populations differed from
continental ones in most of the measured characteristics. This research provided an insight
into the variability of natural populations of wild pear in Croatia, as well as the possible causes
of this variability, which is very important in the creation of guidelines for the conservation of
this rare and endangered species.

Keywords: morphometric analysis, population variability, forest fruit species, Isolation by
distance, Isolation by environment

Slika 1. Slika koja prikazuje temu istrazivanja
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Sazetak

Sumski ekosustavi sve su esée izloZeni negativnom utjecaju dugotrajnih sudnih razdoblja koja
su sastavna komponenta sveprisutnih klimatskih promjena. Susna razdoblja negativno utjecu
na fotosintezu i rast te ostale fizioloske, biokemijske i morfoloske znacajke Sumskoga drveca.
Takoder dolazi i do ometanja uredne ishrane s fosforom (P). Jedna od najvaznijih fizioloskih
uloga fosfora u biljci je prijenos energije u obliku molekula ATP-a. U ovom projektu istrazuju se
provenijencijski specifi¢ni odgovori rasta obi¢ne bukve, najrasirenije i jedne od najvaznijih vrsta
Sumskog drveca u Europi, i hrasta kitnjaka na eksperimentalno izazvanu susu pri razli¢itim
koncentracijama P u supstratu. Sadnice podrijetlom iz dviju prirodnih mjeSovitih sastojina -
provenijencija (vlazne i suhe) presadene su u rasadnik. Ukupno 400 biljaka izloZeno je razli¢itim
tretmanima: povecanoj koncentraciji P + suSa, niZzoj koncentraciji P + susa, povecanoj
koncentraciji P + optimalna koli¢ina vode te niZzoj koncentraciji P + optimalna koli¢ina vode.
Nakon prve godine mjerenja, utvrden je znacajan utjecaj suse i razli¢itih koncentracija fosfora
na nadzemni i podzemni rast i raspodjelu biomase kod obje vrste. Kod bukve ni susa ni fosfor
nisu utjecali na nadzemnu biomasu, ali su ta dva ¢imbenika u interakciji utjecala na podzemnu
biomasu, posebno na sitno, fizioloski aktivno korijenje. Kod hrasta je susa znacajno utjecala na
smanjenje promjera stabljike, rast u visinu, lisnu povrsinu i biomasu. Ove razlike ukazuju na to
da obje vrste drveda pokazuju znacajan provenijencijski specifican potencijal prilagodbe, Sto
treba imati na umu pri gospodarenju Sumama s obzirom na predvidene klimatske promjene.

Kljucne rijeci: Fagus sylvatica, Quercus petraea, susa, fosfor

Preliminary results of the scientific-research project ,Phenotypic response of
common beech and sessile oak provenances to long-lasting drought in interaction
with different phosphorus concentrations in the soil (Phenolnter)”

Abstract

101



POSTERI

Forest ecosystems are increasingly exposed to the negative impact of long-term droughts,
which are an integral component of climate change. Droughts negatively affect photosynthesis,
growth and other physiological, biochemical and morphological features of forest trees. It also
interferes with proper nutrition with phosphorus (P). One of the most important roles of
phosphorus in plants is the transfer of energy in the form of ATP molecules. In this project, the
provenance-specific responses of the growth of common beech, the most widespread and one
of the most important forest tree species in Europe, and sessile oak to experimentally induced
drought at different P concentrations in the substrate are investigated. Seedlings originating
from two natural mixed stands - provenances (wet and dry) were transplanted into the
nursery. A total of 400 plants were exposed to different treatments: increased P concentration
+ drought, lower P concentration + drought, increased P concentration + optimal amount of
water and lower P concentration + optimal amount of water. After the first year of
measurements, a significant influence of drought and different P concentrations on above-
ground and below-ground growth and biomass allocation in both species was determined. In
beech, neither drought nor phosphorus affected the above-ground biomass, but these two
factors interacted to affect the below-ground biomass, especially the fine, physiologically
active roots. In oak, drought significantly reduced stem diameter, growth in height, leaf area
and biomass. These differences indicate that both species show a significant provenance-
specific acclimation potential, which should be kept in mind when managing forests with
regard to predicted climate changes.

Keywords: Fagus sylvatica, Quercus petraea, drought, phosphorus
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Sazetak

Istrazivanja toplinske vodljivosti drva potrebna su radi pojasnjavanja ostalih toplinskih
svojstava drva. U radu su predstavljeni i usporedeni rezultati toplinske vodljivosti tri vrste drva
(hrastovine, bukovine i jelovine) dobiveni eksperimentalnim istrazivanjem i primjenom dva
teorijska modela (Kirscher-Krollova modela i Woodsisde-Messmerova modela). Uzorci svake
vrste drva podijeljeni su u tri skupine prema sadrzaju vode: 0, 10 i 20 %. Izmjerena je toplinska
vodljivost uzoraka drva u uzduznom smjeru metodom vruceg diska za temperature od 20 do
100 °C s porastom od 20 °C. Dobiveni su rezultati statisticki obradeni te je analizirana ovisnost
toplinske vodljivosti o vrsti drva, sadrzaju vode i temperaturi. Rezultati dobiveni primjenom
teorijskih modela linearno koreliraju s izmjerenim podacima pri 0 i 10 % sadrzaja vode a
krivuljom drugog reda za 20 % sadrzaja vode za sve tri vrste drva i pri svim istraZivanim
temperaturama.

Kljucne rijeci: Toplinska vodljivost, toplinsko modeliranje, metoda vruceg diska

Application of Kircher, Kroll and Woodside, Messmer models in comparison with
measured values of thermal conductivity in dependence on temperature, humidity
and some types of wood

Abstract

The thermal conductivity of wood still requires research to clarify other thermal properties of
wood. The paper presents and compares the results of thermal conductivity for three species
of wood (oakwood, beechwood and firwood) obtained by experimental research and
application of two theoretical models (Kirscher-Kroll model and Woodsisde-Messmer model).
The samples of each type of wood were divided into three groups according to the moisture
content: 0, 10 and 20 %. The thermal conductivity of wood samples was measured in the
longitudinal direction using the hot disk method for temperatures from 20 to 100 °C with an
increase of 20 °C. The obtained results were statistically processed and the dependence of
thermal conductivity on the type of wood, moisture content and temperature was analyzed.
The results obtained by applying theoretical models correlate linearly with the experimental

104



POSTERI

data at 0 and 10 % moisture content and with a second-order curve for 20 % moisture content
for all three types of wood and at all investigated temperatures.
Keywords: thermal conductivity, thermal modelling, hot disk method
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Sazetak

Izrada doktorskog rada i provedba eksperimenta podijeljena je u tri faze. Prva faza sastojala se
od odredivanja kemijskog sastava slavonske hrastovine (Quercus robur L.), susene na tri
razli¢ita nacina: prirodnim susenjem, susenjem u vakuumskim suSionicama te suSenjem u
klasi¢nim komornim suSionicama. Shodno tome ispitan je i utjecaj toplinske obrade na kemijski
sastav i supramolekulsku strukturu fenolnog i ugljikohidratnog dijela drva. Nakon provedenih
ispitivanja i analize, pokazalo se da nema znacajne razlike izmedu postupaka susenja drva u
pogledu kemijskog sastava, ali i da su primjetne manje varijacije supramolekulske strukture
(kristalnost i molekulska masa celuloze). Uzimajuci u obzir da znadajna razlika ne postoji, u
daljnjem istrazivanju koristen je samo uzorak drva prirodno susene hrastovine. U drugoj fazi iz
ekstrahiranog uzorka pripremljena je veca koli¢ina holoceluloze, a dodatnom derivatizacijom
iste i njezinom konverzijom u celulozne estere pripremit ¢e se i polimerne matrice
biokompozitnih materijala. S ciljem utvrdivanja efekta omeksavanja polimernim matricama
dodavat e se tri razliCita plastifikatora: karboksimetilirana celuloza (CMC), triacetin i trietil
citrat. Karboksimetilirana celuloza je pripremljena u laboratoriju, iz iste sirovine iz koje se
pripremaju matrice i punila. Preostala dva plastifikatora su komercijalni plastifikatori,
pripremljeni industrijski. Sva tri primijenjena plastifikatora su ekoloski prihvatljiva. Navedeni
plastifikatori dodavat ¢e se laboratorijski sintetiziranim matricama - celuloznom acetatu (CA),
celuloznom acetatu propionatu (CAP) i celuloznom acetatu butiratu (CAB), pri ¢emu de se
uzorci za ispitivanje svojstava pripremiti metodom izlijevanja u formi tankih listova. Matrice e
biti pripremljene uz dodatak plastifikatora u razlicitim postocima te bez dodatka plastifikatora,
nakon cega slijedi ispitivanje svojstva kako bi se odabrala najpovoljnija opcija za svaki od
navedenih polimera. Dobiveni podaci posluzit ¢e kao ulazni podaci za tre¢u fazu doktorskog
rada u kojoj ée se utvrditi svojstva biokompozitnih materijala pripremljenih primjenom ranije
analiziranih matrica punjenih nanocelulozom u dva oblika (nanokristali i nanofibrili).

Kljucne rijeci: biokompozitni materijali, nanoceluloza, plastifikatori, polimeri

Application of environmentally friendly plasticizers in the production of
biocomposite materials from Slavonian oak (Quercus robur L.)
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Abstract

The conduction of the PhD thesis and the implementation of the experiment is divided into
three phases. The first phase consisted of determining the chemical composition of Slavonian
oak (Quercus robur L.), dried in three different ways: air drying, drying in vacuum dryers and
drying in conventional dryers. Accordingly, the influence of heat treatment on the chemical
composition and supramolecular structure of the phenolic and carbohydrate part of wood was
examined. After the tests and analyses, it was evident that there is no significant difference
between the wood drying procedures in terms of chemical composition. Minor variations in
the supramolecular structure (crystallinity and molecular mass of cellulose) are noticed but
also without significant difference. Considering that there is no significant difference, only air
dried oak wood sample was used in further research. In the second phase, a larger amount of
holocellulose was prepared from the extracted sample to prepare polymer matrices of
biocomposite materials by additional derivatization and conversion into cellulose esters. In
order to determine the softening effect of polymer matrices, three different plasticizers will be
added. Specifically, carboxymethylated cellulose (CMC), triacetin and triethyl citrate.
Carboxymethylated cellulose is prepared in the laboratory, from the same raw material from
which matrices and fillers are prepared. The remaining two are commercial plasticizers,
prepared industrially. All three plasticizers are environmentally friendly. The listed plasticizers
will be added to laboratory synthesized matrices - cellulose acetate (CA), cellulose acetate
propionate (CAP) and cellulose acetate butyrate (CAB), whereby samples for testing properties
will be prepared by the casting method in the form of thin sheets. Matrices will be prepared
with the addition of plasticizers in different percentages and without the addition of
plasticizers, followed by property testing in order to select the most favorable option for each
of the listed polymers. The obtained data will serve as input for the third phase of the PhD
thesis, in which the properties of biocomposite materials prepared using previously analysed
matrices filled with nanocellulose in two forms (nanocrystals and nanofibrils) will be
determined.

Keywords: biocomposite materials, nanocellulose, plasticizers, polymers

Literatura:

1. Cabalova, I., Kacik, F., Lagafia, R., Vybohova, E., Bubenikova, T., Cafiova, 1., Durkovic, J.,
2018: Effect of Thermal Treatment on the Chemical, Physical, and Mechanical Properties of
Pedunculate Oak (Quercus robur L.) Wood. BioResources, 13 (1): 157-170.
http://dx.doi.org/10.15376/biores.13.1.157-170

2. Fengel, D., Wegener, G., 1984: Wood: Chemistry, ultrastructure, reactions. Walter de
Gruyter, Berlin and New York. doi: 10.1002/pol.1985.130231112
3. Spani¢, N., Jambrekovi¢, V., Klari¢, M., 2018: Basic chemical composition of wood as a

parameter in raw material selection for biocomposite production. Cellulose Chem Technol., 52
(3-4): 163-169.

107



POSTERI

¥

Kratak Zivotopis doktoranda:

Nikolina Barlovi¢ rodena je 6. listopada 1994. godine, u Zagrebu.
Osnovnu Skolu zavrSava 2009. godine, a 2013. godine
Prirodoslovnu $kolu Vladimira Preloga, smjer kemijski tehnicar.
Nakon srednjoskolskog obrazovanja upisuje Fakultet Sumarstva i
drvne tehnologije, studij Drvna tehnologija. 2018. godine
zavrsava preddiplomski studij, nakon kojeg na istom fakultetu
upisuje diplomski studij Drvnotehnoloski procesi, kojega zavrSava
2020. godine i stjeCe zvanje magistra inZenjerka drvne
tehnologije. U travnju 2021. godine zaposljava se na Fakultetu
Sumarstva i drvne tehnologije kao asistent na projektu Razvoj
inovativnih proizvoda iz modificirane slavonske hrastovine, a iste
godine upisuje doktorski studij Sumarstvo i drvna tehnologija. Do

sada je sudjelovala na nekoliko medunarodnih i domacih konferencija, uz objavu dva rada kao

autor te tri rada kao koautor.

108



POSTERI

Propusnost vodene pare ploca na bazi drva oblozenih premazima na bazi
vode i otapala

Antonio Copak
Sveuciliste u Zagrebu, Fakultet Sumarstva i drvne tehnologije

Doktorski studij: Sumarstvo i drvna tehnologija
Znanstveno polje: 4.03. Drvna tehnologija

Korespondencija: acopak@sumfak.h

Vrsta izlaganja: Poster prezentacija

Sazetak

Jedan od najvaznijih ¢imbenika koji utjeCu na podrucje primjene ploca na bazi drva je njihov
afinitet prema vodi i vodenoj pari. Posljedice nekontroliranog protoka i nakupljanja vlage mogu
uzrokovati: rast plijesni, truljenje, koroziju, pojavu mrlja pa cak uzrokovati strukturna
ostecenja. Afinitet prema vodenoj pari moze se smanjiti primjenom razli¢itih premaza za drvo i
drvne ploce. U ovom istraZivanju ispitana je propusnost povrsinski obradene i neobradene
furnirske ploce i iverice debljine 12 mm. Ukupno su koristene tri vrste komercijalnih premaza
koji su suseni na sobnim uvjetima: prozirni jednokomponentni akrilni premaz na bazi vode,
prozirni dvokomponentni poliuretanski premaz na bazi vode i prozirni dvokomponentni
poliuretanski premaz na bazi otapala. Svojstva paropropusnosti odredena su metodom casice
prema EN ISO 12572:2016. Izradena su po Cetiri uzorka svake vrste povrsinski obradenih i
neobradenih ploca. Kondicionirani uzorci zalijepljeni su na vrhu ¢ase neutralnim silikonom te
aluminijskom i gumenom paronepropusnom trakom kako bi se osigurao gubitak vodene pare
kroz definiranu ispitnu povrsinu. ZabiljeZena je poCetna masa uzoraka te su uzorci ostavljeni u
laboratorijskim uvjetima na 23 + 2 °C i 50 + 5 % relativne vlage. Promjene u masi uzorka
mjerene su svaki dan sljededih 40 dana. Rezultati su pokazali ve¢u propusnost vodene pare na
uzorcima iverice u usporedbi s uzorcima furnirske ploce. Stoviée, propusnost vodene pare na
uzorcima ploc¢a od iverice bila je intenzivha u prvih 10 dana nakon cega se izjednacila.
Medutim, propusnost vodene pare na uzorcima Sperploce bila je vrlo mala u prvih 5 dana
nakon Cega naglo raste. Propusnost vodene pare premaza na bazi vode bila je veca od
propusnosti vodene pare premaza na bazi otapala na obje vrste ploca. Takoder, propusnost
vodene pare poliakrilatnog premaza bila je veca od propusnosti vodene pare poliuretanskog
premaza na obje vrste ploca. Najmanju paropropusnost imaju ploce obradene
dvokomponentnim poliuretanskim premazom na bazi otapala, a najvecu paropropusnost imaju
neobloZene ploce te zatim ploce obradene prozirnim jednokomponentnim akrilnim premazom
na bazi vode.

Kljucne rijeci: propusnost vodene pare, ploce na bazi drva, premaz na bazi vode, premaz na bazi
otapala
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Water vapour permeability of wood-based panels finished with water-borne and
solvent-based coating

Abstract

One of the most important factors affecting the application area of wood-based panels is their
affinity to water and water vapour. The consequences of uncontrolled moisture flows and
moisture accumulation can be severe: mold growth, decay, corrosion, staining, and even
structural failure. Affinity to water vapour can be reduced by using a variety of coatings for
wood and wood-based panels. In this study, the permeability of coated and uncoated 12 mm
thick plywood and particleboard was examined. A total of three types of commercial coatings
was used and dried in room conditions: transparent one-component water-borne acrylic
coating, transparent two-component water-borne polyurethane coating and transparent two-
component solvent-based polyurethane coating. Water vapour permeability properties was
determined by cup method based on EN ISO 12572:2016. Four samples were made of each
type of coated and uncoated panels. Conditioned samples were sealed on the top of the cups
with neutral silicone and aluminium rubber seal tape to ensure water vapour loss through the
defined test surface area. An initial mass of samples was recorded, and samples were left in
laboratory conditions at 23 + 2 °C and 50 + 5 % relative humidity. Changes in sample weight
were recorded every day for the next 40 days. The results showed a higher water vapour
permeability on particleboard samples compared to plywood samples. Moreover, water
vapour permeability on particleboard samples was intensive in the first 10 days after which it
was equalized. However, water vapour permeability on plywood samples was very small in the
first 5 days after which it increases sharply. The water vapour permeability of the water-borne
coatings was higher than the water vapour permeability of the solvent-base coating on both
types of panels. Also, the water vapour permeability of the polyacrylate coating was higher
than the water vapour permeability of the polyurethane coating on both types of panels. The
lowest water vapour permeability was recorded on panels finished with two-component
solvent-based polyurethane coating, and the highest water vapour permeability was recorded
on uncoated panels and then on panels finished with transparent one-component water-borne
acrylic coating.

Keywords: water vapour permeability, wood-based panels, water-borne coating, solvent-based
coating

Slika 1. Slika koja prikazuje temu istrazivanja
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Sazetak

U ovom doktorskom radu ispitan je utjecaj modifikacije stiren monomerom na fizicka i
mehanicka svojstva, visokoelasti¢na i toplinska svojstva te morfolosku strukturu jelovine. Uz
provedenu karakterizaciju modificiranog drva jelovine, utvrdena su fizicka i mehanicka svojstva
(Cvrstoca na savijanje i modul elasti¢nosti), a odredeni su i udjeli osnovnih gradbenih jedinica
drva (celuloza, lignin, ekstraktivne tvari), kao i udio pepela u uzorcima nemodificirane
(recentne) jelovine s podrucja Zalesine. Provedena je i dodatna karakterizacija i analiza
prosjecne Sirine godova i analiza sadrZzaja vode drva u sirovom stanju (za odredivanje sadrzaja
vode nuznog pri piljenju lamela). Prethodnom tosilacijom stanicnih stijenki drva i slobodnom
radikalskom polimerizacijom pod blagim polimerizacijskim uvjetima izvrSeno je cijepljenje
lanaca polistirena na OH skupine lanaca celuloze jelovine. Primarna visokoelasti¢na svojstva
nemodificirane (recentne) i modificirane jelovine ispitana su dinami¢ko-mehanickom analizom
(DMA) kojom se prisutnost polistirena u stijenkama stanica ocitovala porastom modula
pohrane u iznosu od 10,39 %. Ugradnja polistirena u drvo potvrdena je i infracrvenom (IR)
spektroskopijom kao i termogravimetrijskom (TGA) analizom $to ukazuje na uspjeSnost
provedene modifikacije. Morfoloska struktura jelovine odredena je SEM mikroskopijom gdje se
vizualno potvrdila prisutnost polistirena u traheidama jelovine (polimerizirani stiren u
lumenima stanica). Ispitivanje bubrenja uzoraka jelovine rezultiralo je znacajnim poboljSanjem
dimenzijske stabilnosti sa smanjenjem bubrenja u uzduznom smjeru za 91,18 %, radijalnom
smjeru za 81,42 %, tangentnom smjeru za 74,61 % i volumnom bubrenju za 78,06 %.
Ispitivanjem slobodne energije povrsine i kontaktnog kuta potvrdila se velika hidrofobnost
povrsine uzoraka jelovine nakon modifikacije kao dokaz prisustva polistirena ne samo u
stani¢nim stijenkama i lumenima stanica vec i na povrsini modificiranih uzoraka.

Kljucne rijeci: jelovina, cijepljenje polimera, stiren, celuloza, fizicka i mehanicka svojstva,
toplinske analize, hidrofobnost
Influence of styrene modification on physical and mechanical properties of fir wood

Abstract

In this doctoral thesis, the influence of styrene monomer modification on the physical and
mechanical properties, viscoelastic and thermal properties and morphological structure of fir
wood was examined. In addition to the characterization of the modified material, physical and
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mechanical properties (bending strength and modulus of elasticity) and basic chemical
composition of fir wood (cellulose, lignin, extractives) were determined alongside the ash
content in unmodified fir wood samples from Zalesina region. The analysis of the average
annual ring width and the analysis of the raw wood moisture content (as an important factor
influencing the lamellae sawing process) were also conducted. Preliminary tosylation of wood
cell walls and free radical polymerization under mild polymerization conditions were
performed by grafting polystyrene chains to OH groups of fir cellulose chains. The primary
viscoelastic properties of unmodified and modified fir wood were examined by dynamic-
mechanical analysis (DMA) where the presence of polystyrene in the cell walls was manifested
as a 10,39 % increase in the storage modulus. The confirmation of the modification, i.e. the
presence of polystyrene, was done using infrared (IR) spectroscopy and thermogravimetric
analysis (TGA). The morphology of the fir wood was determined by SEM analysis where the
presence of polystyrene in fir tracheids (polymerized styrene in cell lumens) was visually
confirmed. Examination of the swelling of the samples revealed a significant improvement in
the dimensional stability with a decrease in swelling in the longitudinal direction by 91.18 %,
radial direction by 81.42 %, tangential direction by 74.61 % and volume swelling by 78.06 %.
The results of the surface energy and contact angle determination confirmed the high
hydrophobicity of the surface of fir wood after modification as evidence of polystyrene
presence not only in the cell walls and cell lumens but also on the surfaces of the modified fir
wood samples.

Keywords: fir wood, graft polymerization, styrene, cellulose, physical and mechanical
properties, thermal analysis, hydrophobicity
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Slika 1. Slika koja prikazuje temu istrazivanja
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Sazetak

Biomasa, kao obnovljivi izvor energije, ukljuCuje i energetske kulture koje se ne koriste za
ishranu, vec isklju¢ivo za proizvodnju biomase s ciljem pretvorbe u razne oblike biogoriva.
Divlje proso (Panicum virgatum L.) je visegodisnja trava podrijetlom iz Sjeverne Amerike koja se
ve¢ godinama istrazuje kao energetska kultura. Pogodno je jer ne zahtijeva velike agrotehnicke
inpute, vrlo je otporno na utjecaj Stetocina i razvoj bolesti te mozZe dati vrlo visoke prinose
biomase. Cilj ovog rada bio je utvrditi kvalitetu biomase navedene kulture u odnosu na jesenski
i proljetni rok Zetve s obzirom na njezino koriStenje u procesima izravnog izgaranja. Kod
istrazivanih rokova Zetvi uocene su signifikantne razlike u udjelima ugljika, dusika, sumpora,
kisika, pepela, i vlage, kao i kod udjela istrazivanih mikro i makro elemenata. U odnosu na
jesenski, u proljetnom roku doslo je do smanjenja udjela vlage s 33.88 % na 10.95 %, pepela s
4.59 % na 3.1 %, dok se povecao udio ugljika s 47.02 % na 47.49 %, suhe tvari s 38.91 % na
89.22 % i gornje ogrjevne vrijednosti s 18.60 MJ kg na 18.73 MJ kg1. Odgadanje roka Zetve s
jesenskog na proljetni, rezultiralo je dobivanjem energetski kvalitetnije biomase za koriStenje u
procesima izgaranja.

Kljucne rijeci: divlje proso, biomasa, energetska kultura, rok Zetve, energetske karakteristike

Energetic properties and biomass productivity of Switchgrass (Panicum virgatum L.)
under agroecological conditions in northwestern Croatia

Abstract

Biomass as a renewable energy source includes energy crops that are not used for food but
solely for biomass production with the goal of conversion into various forms of biofuels.
Switchgrass (Panicum virgatum L.) is a perennial grass native to North America that has been
studied for years as an energy crop. It is suitable because it does not require large
agrotechnical inputs, is highly resistant to pest infestation and disease development, and can
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provide very high biomass yields. The aim of this work was to determine the biomass quality of
the mentioned plant in relation to the autumn and spring harvest, considering its use in direct
combustion processes. Significant differences in the proportions of carbon, nitrogen, sulfur,
oxygen, ash, and moisture, as well as in the proportions of the studied micro- and
macroelements, were found in the studied harvest dates. Compared to autumn, in the spring
the moisture content decreased from 33.88 % to 10.95 %, ash content from 4.59 % to 3.1 %,
while carbon content increased from 47.02 % to 47.49 %, dry matter from 38.91 % to 89.22 %,
and higher heating value from 18.60 MJ kg to 18.73 MJ kgL. Shifting the harvest date from
autumn to spring resulted in the production of higher quality biomass for use in combustion
processes.

Keywords: switchgrass, biomass, energy crop, harvest date, energy properties
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Sazetak

Konstrukcijski elementi koristeni u graditeljstvu danas se uglavnom izraduju od cetinjaca.
Razlog tome je Sto u odnosu na listaCe imaju manju gustocu i vlastitu teZinu te bolja
termoizolacijska svojstva (do 38 %) (Subi¢ i sur., 2018.). Uz brojne prednosti &etinjae imaju
loSiju biolosku otpornost u odnosu na listae, dok su za konstrukcijske elemente velikih
raspona potrebni veliki poprecni presjeci Sto rezultira i ve¢om potro$njom materijala. Kako bi
se smanjila potrosnja materijala, a povecala bioloska otpornost istrazena je mogucnost
koriStenja hrastovine s manjim poprecnim presjekom te ojaCanjima. U dosadasnjim
istrazivanjima proucavani su razli¢iti materijali i metode ojacanja, poput materijala od prirodnih
vlakana (Borri i sur., 2013.), Celi¢nih Sipki i profila (Soriano i sur., 2016.), staklenih i karbonskih
vlakana, odnosno ploca (Corradi i sur., 2016; Subhani i sur., 2017). Medutim, kompatibilnost
razli¢itih nedrvnih materijala i komercijalnih ljepila kao ni ¢vrstoca i trajnost takvih spojeva nisu
dovoljno istrazeni. Tri razliCite vrste nedrvnih implantata, staklena i karbonska vlakna te
aluminijske ploce, zalijepljeni su u drvo epoksidnom smolom, poliuretanskim ljepilom (PUR) te
polivinilacetatnim ljepilom (PVAc). Na uzorcima je ispitivana smicna ¢vrsto¢a prema normi ISO
6238:2018. Rezultati su prikazani u obliku vrijednosti smicne ¢vrstoce (opterecenje do loma) i
pomaka. Rezultati ispitivanja su pokazali da primjena PUR ljepila za lijepljenje karbonskih i
staklenih vlakana s hrastovinom moZe zamijeniti dvokomponentnu epoksidnu smolu koja se
opcenito preporucuje za takve namjene, ali je skupa i vrlo zahtijevna za koristenje u
industrijskim uvjetima. PVAc ljepilo pokazalo se ucinkovitim samo u kombinaciji s aluminijskim
implantatima.

Kljucne rijeci: implantati, karbonska vliakna, staklena viakna, epoksi smola, PUR ljepilo, PVAc
ljepilo

Applicability of three different commercial adhesives to bonding of non-wood
materials

Abstract
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Softwoods are the most commonly used wood species for structural elements. Their
advantages over hardwoods include low density and weight, and up to 38 % better thermal
insulation properties (Subic et al., 2018). On the other hand, their disadvantages, such as low
biological durability, or need for larger cross-sections which result with more material
consumption are the main reason to investigate the possibilities of using hardwoods with
smaller but reinforced cross-sections instead of softwoods. Various materials and designs of
products for reinforcements have been studied, like natural fibre materials (Borri et al., 2013),
steel bars and profiles (Soriano et al., 2016), glass fibres (glass fibre reinforced plastics, GFRP),
and carbon fibres (CFRP i.e.carbon FRP), or plates (Corradi et al., 2016; Subhani et al., 2017).
However, the compatibility of various non-wood materials and commercial adhesives is not yet
fully understood, and the strength and durability of such bonds are not adequately addressed.
Three different types of non-wood implants: CFRP, GFRP, and aluminium were glued into the
wood with epoxy resin (ER), polyurethane adhesives (PUR), and polyvinyl acetate adhesive
(PVAC) and tested for shear strength in compression according to I1SO 6238:2018.

The results are presented in the form of the shear strength values (ultimate load to failure per
glued surface) and displacements.

Test results indicated that applying PUR adhesives for bonding carbon and glass fibres with
oak-wood can sufficiently replace two-component ER, which is generally recommended for
such purposes but is expensive and very challenging to utilize in industrial conditions. PVAc
adhesives proved efficient only for combination with AL implants.

Keywords: implants, carbon fibre, glass fibre, aluminium, epoxy adhesives, PUR adhesives, PVAc
adhesives

Slika 1. Slika koja prikazuje temu istrazivanja
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Sazetak

Proucavanje raznolikosti i dinamike protista u geotermalnim vodama cesto je zanemareno,
iako posjeduju veliki biotehnoloski potencijal. IstraZivanje provedeno tijekom jeseni 2020.
godine na 14 geotermalnih lokaliteta u Hrvatskoj, ukazalo je na sastav mikrobnih eukariota.
DNA uzorci su se sekvencirali na lllumina MiSeq platformi, a statisticke analize provedene su u
R-u. Rezultati su otkrili da je relativna zastupljenost protista slijedila tipi¢nu strukturu eukariota
u geotermalnim vodama [1]. Znacajan udio ¢inili su fotoautotrofi/miksotrofi poput vrsta roda
Tribonema, Navicula, Cymbella i Chromulina cija je prisutnost ovisila o nutrijentima i svjetlu.
Manje zastupljeni Fungi i Sagenista te njihova negativna korelacija ukazali su na razgradnju
organske tvari od strane heterotrofnih organizama, posebice bakterija. Otkriveni su i parazitski
predstavnici Apicomplexa i Mesomycetozoa Sto ukazuje na sloZene interakcije unutar
mikrobne zajednice. Identificirani protisti mogu se karakterizirati kao mezofilni do
termotolerantni s optimalnim rastom izmedu 36 i 46 °C. Dijatomeje, poput Cymbella i Navicula,
Cesti su bioloski indikatori zbog osjetljivosti na promjene u vodi [2]. Tribonema se mozZe koristiti
u bioremedijaciji uklanjajuéi nitrate i fosfate [3] te skupa s Chromulina moZze biti alternativa
proizvodnji biogoriva iz fosilnih izvora [4]. Ovi rezultati naglasavaju da geotermalne vode u
Hrvatskoj kriju ne samo prokariote [5], ve¢ i eukariote s iznimnim potencijalom u
biotehnologiji.

Kljucne rijeci: protisti, geotermalne vode, biotehnoloski potencijal

Geothermal waters of Croatia: Untapped biotechnological resource of eukaryotic
microorganisms

Abstract
Despite the significant biotechnological potential, protist diversity and dynamics in hot springs
are often overlooked. The study conducted during the autumn of 2020 at 14 geothermal sites
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in Croatia shed light on the eukaryotic community composition. DNA samples were sequenced
using the Illumina MiSeq platform, and statistical analyses were performed using R. The results
revealed the typical eukaryotic structure of geothermal waters [1]. The microbial community
consisted mostly of photoautotrophs/mixotrophs, such as species of the genera Tribonema,
Navicula, Cymbella, and Chromulina, whose presence depended on nutrient and light
availability. Less abundant were Fungi and Sagenista, and their negative correlation indicated
the organic matter degradation by heterotrophic organisms, especially bacteria. Parasitic
representatives of Apicomplexa and Mesomycetozoa were also discovered, indicating complex
interactions within the microbial community. The identified protists can be characterized as
mesophilic to thermotolerant, with optimal growth between 36 and 46 °C. Diatoms like
Cymbella and Navicula are common biological indicators due to their sensitivity to water
changes [2]. Tribonema can be employed in bioremediation processes [3], while Chromulina
and Tribonema offer an alternative for biofuel production from fossil sources [4]. These
findings emphasize that Croatian geothermal waters harbor prokaryotes [5] and eukaryotes
with exceptional biotechnological potential.

Keywords: protists, hot springs/geothermal waters, biotechnological potential

Literatura:

1. Oliverio, A.M., Power, J.F., Washburne, A., Cary, S.C., Stott, M.B., Fierer, N., 2018: The
ecology and diversity of microbial eukaryotes in geothermal springs. The ISME Journal, 12(8),
1918-1928. doi: 10.1038/s41396-018-0104-2

2 Seckbach, J., Gordon, R., 2019: Diatoms: Fundamentals and Applications. John Wiley &
Sons.
3 Wang, F., Gao, B., Su, M., Dai, C., Huang, L., Zhang, C., 2019: Integrated biorefinery

strategy for tofu wastewater biotransformation and biomass valorization with the filamentous
microalga Tribonema minus. Bioresource Technology, 292, 121938-121938. doi:
10.1016/j.biortech.2019.121938

4 Mohler Mitman, J.N., 2019: Growth, Lipid Production and Biodiesel Potential of
Chromulina freiburgensis Dofl., An Acidophilic Chrysophyte Isolated from Berkeley Pit Lake -
ProQuest.

5. Mitrovi¢, M., Kostesi¢, E., Markovi¢, T., Selak, L., Hausmann, B., Pjevac, P., Orli¢, S.,
2022: Microbial community composition and hydrochemistry of underexplored geothermal
waters in Croatia. Systematic and Applied Microbiology, 45(6), p.126359. doi:
10.1016/j.syapm.2022.126359

122



POSTERI

Kratak Zivotopis doktoranda:

Maja Mitrovi¢ rodena je 11. prosinca 1994. godine u Virovitici.
Diplomirala je biologiju (studijski smjer: znanstveni) na Odjelu
za biologiju, Sveucilista J.J.Strossmayer u Osijeku 2019. godine.
Iste godine upisuje Poslijediplomski sveucilisni (doktorski)
studij Biotehnologija i bioprocesno inZenjerstvo, prehrambena
tehnologija i nutricionizam (studijski smjer: Biotehnologija i
bioprocesno inZenjerstvo) na Prehrambeno-biotehnoloskom
fakultetu, Sveucilista u Zagrebu te je zaposlena na suradnicko
radno mjesto asistenta u Zavodu za kemiju materijala na
Institutu Ruder Boskovi¢ u Zagrebu. U sklopu projekta
,Visefazni pristup za desifriranje mikrobne ekologije i
biotehnoloskog potencijala geotermalnih izvora u Hrvatskoj“
izraduje svoju doktorsku disertaciju. Kao autor/koautor sudjelovala je na vise medunarodnih i
domadih konferencija te u publikaciji nekoliko znanstvenih radova. Sudjeluje kao pomo¢ u
izradi diplomskih radova, odrzava radionice studentima prirodnih usmjerenja vezanih za
molekularne metode u mikrobnoj ekologiji te sudjeluje u popularizaciji znanosti (STEM Games
mentor, Dani otvorenih vrata IRB). U tri navrata boravila je na suradnickom Odjelu za mikrobnu
ekologiju, Sveucilita u Be¢u gdje je izradila jedan dio doktorskog rada. Clanica je Hrvatskog
mikrobioloskog drustva (HMD) i Saveza mikrobioloskih drustava Europe (FEMS). Glavna
podrudja interesa su joj vezana za prilagodbe ekstremofila, kakvocu vode te ciklus dusika.
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Sazetak

Svjetska zdravstvena organizacija (SZO) proglasila je globalnu pandemiju uzrokovanu novim
koronavirusom SARS-CoV-2 (engl. Severe Acute Respiratory Syndrome coronavirus 2) i
pojavom koronavirusne bolesti - COVID-19. Vazno je naglasiti kako ne postoje dokumenti koji
jasno definiraju prijenos putem hrane ili materijala za pakiranje, ali sposobnost virusa da
ostane zarazan na tim matricama upozorava na oprez (Yekta i sur., 2021). Hrana kao moguci
vektor prijenosa virusa SARS-CoV-2 predstavljena je i u studiji Huang i sur. (2021). Cilj ovog
istrazivanja bio je usporednim testovima ispitati i procijeniti najprikladniji i najucinkovitiji od
Cetiri odabrana komercijalna kita za izolaciju RNK iz uzoraka briseva okolisa i gotovih jela. Za
sve izabrane ispitane kitove koristeni su protokoli propisani od strane proizvodaca te
alternativni pokusni protokol s ciljem optimiranja metode izolacije. Prema planu pokusa, pri
modifikaciji protokola pojedinih kitova gdje se u izvornom protokolu koristio etanol, koristen je
izopropanol (kitovi 1, 2 i 4), dok se kod kita u kojem se prema uputama proizvodaca koristi
izopropanol, alternativno koristio etanol (kit 3). Procjena ucinkovitosti kitova napravljena je
tako Sto su pripremljeni testni kontrolirano kontaminirani uzorci u koje je stavljena jednaka
koli¢ina standarda misjeg norovirusa (MNV) i serije dodatna tri 10-struka razriedenja MNV
standarda. Tako je osigurana jednaka pocetna koli¢ina standarda, uzimajuéi u obzir da prema
izjavi proizvodaCa standard sadriava =108 kopija/mL. Konacna usporedba i procjena
napravljena je nakon $to su dobiveni eluati testnih uzoraka ispitani putem lancane reakcije
polimeraze s reverznom transkripcijom u stvarnom vremenu (real-time RT-PCR) koristenjem
VIRSeek Murine Norovirus detekcijskog kita (Eurofins GeneScan Technologies). Usporedba i
procjena izolacijskih kitova temeljena je na dobivenim Ct vrijednostima (engl. threshold cycles,
Ct).

Kljucne rijeci: SARS-CoV-2, hrana, koronavirus, prijenos hranom, izolacija RNK

Comparison and optimization of RNA isolation kits for the detection of SARS-CoV-2
in the food chain
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Abstract

The World Health Organization (WHO) has declared a global pandemic caused by the new
coronavirus SARS-CoV-2 (Severe Acute Respiratory Syndrome coronavirus 2) and the
emergence of the coronavirus disease - COVID-19. It is important to emphasize that there are
no documents that clearly define transmission through food or packaging materials, but the
ability of the virus to remain infectious on these matrices warns of caution (Yekta et al., 2021).
Food as a possible vector of transmission of the SARS-CoV-2 virus was also presented in the
study by Huang et al. (2021). This research aimed to test and evaluate the most appropriate
and effective of the four selected commercial kits for RNA extraction from environmental swab
samples and ready-to-eat meals using comparative tests. For all the selected tested kits, the
protocols prescribed by the manufacturer and an alternative experimental protocol were used
to optimize the extraction method. According to the practical plan, during the modification of
the protocol of individual kits where ethanol was used in the original protocol, isopropanol was
used (kits 1, 2, and 4), while in the kit where isopropanol is used according to the
manufacturer's instructions, ethanol was alternatively used (kit 3). The efficiency of the kits
was evaluated by preparing controlled contaminated test samples in which an equal amount of
mouse norovirus (MNV) standard and a series of additional three 10-fold dilutions of the MNV
standard were placed. Thus, an equal initial amount of the standard was ensured, considering
that according to the manufacturer's statement, the standard contains =108 copies/mL. The
final comparison and assessment were made after the obtained eluates of the test samples
were examined by real-time reverse transcription polymerase chain reaction (real-time RT-
PCR) using the VIRSeek Murine Norovirus detection kit (Eurofins GeneScan Technologies). The
comparison and assessment of extraction kits are based on the obtained Ct values (threshold
cycles).

Keywords: SARS-CoV-2, food, coronavirus, foodborne transmission, RNA extraction
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Slika 1. Slika koja prikazuje temu istrazivanja
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