PROCEEDINGS

Natural resources /

green technology &

sustainable development

5th-7th October 2016, Zagreb, Croatia



Published by:
Faculty of Food Technology and Biotechnology, University of Zagreb, Croatia

Editors:

Ivana Radojci¢ Redovnikovié
Visnja Gaurina Sréek
Kristina Radosevi¢

Tamara Jakovljevic¢

Renata Stojakovié

Dina Erdec Hendrih

Cover&logo design: Hendrih Feldbauer d.o.o.
Printed by: Hendrih Feldbauer d.o.o.
Text prepared by: The information provided in the Proceeding is based on the submitted

abstracts of conference participants. Authors are fully responsible for the text and its quality.
Language corrections were not made.

ISBN 978-953-6893-08-9

A CIP catalogue record for this book is avaliable from the National
and University Library in Zagreb under 000942980.




Organized by

Croatian Forest Research Institute

Faculty of Food Technology and Biotechnology, University of Zagreb
Faculty of Forestry, University of Zagreb

Institute for Adriatic Crops and Karst Reclamation

Croatian Society of Biotechnology

Academy of Forestry Sciences

Supported by

International Union of Forest Research Organizations, Division 9 - Forest Products (IUFRO)
European Forest Institute (EFI)

European Biotechnology Thematic Network Association (EBTNA)

Under the auspices of

Kolinda Grabar - Kitarovi¢, President of the Republic of Croatia
Ministry of Science, Education and Sports

Ministry of Agriculture

Ministry of Environmental and Nature Protection

University of Zagreb

Croatian Environment and Nature Agency

Croatian Chamber of Forestry and Wood Processing Engineers
Croatian Science Foundation - Project EFFEctivity

Croatian Chamber of Economy

Croatian Academy of Sciences and Arts

Zagreb County

City of Jastrebarsko



Chair of the Conference
Dijana Vuletié, Croatia

Organization committee
Chair: lvana Radoj¢i¢ Redovnikovi¢, Croatia
Co-chair: Tamara Jakovljevi¢, Croatia

Members

Damir Jezek, Croatia

Vladimir Jambrekovi¢, Croatia
Renata Pernar, Croatia
Lukrecija Butorac, Croatia
Vesna Zehner-Krpan, Croatia
Igor Ani¢, Croatia

Jadranka Frece, Croatia
Kristina Radosevi¢, Croatia
Marina Cvjetko Bubalo, Croatia
Jasna Halambek, Croatia
Marija Gradecki-Postenjak, Croatia
Hrvoje Marjanovi¢, Croatia

International Scientific Committee
Chair: Tamara Jakovljevi¢, Croatia

Co-chair: Ivana Radojci¢ Redovnikovi¢, Croatia

Members
Giancarlo Cravotto, Italy

Mersudin Avdibegovi¢, Bosnia & Herzegovina

Francois Lefevre, France
Daniel Kracher, Austria
Alessandra De Marco, Italy
Sladana Sobaji¢, Serbia
Zoltan Barcza, Hungary
Anikd Kern, Hungary
Aleksandra Sander, Croatia
Stela Jokié, Croatia

Mladen Brnci¢, Croatia
Tonci Rezi¢, Croatia

Confrence Secretary:
Renata Stojakovié
GREEN2016@sumins.hr

Elvis Paladinié, Croatia

Sanja Peri¢, Croatia

Silvija Krajter Ostoji¢, Croatia
Ivan Seletkovi¢, Croatia
Zeljko Zgrabli¢, Croatia

Dinka Matosevi¢, Croatia
Slobodan Miko, Croatia
Natalija Veli¢, Croatia

Ivan Balenovi¢, Croatia

Masa Zorana Ostrogovié Sever, Croatia
Jasnica Medak, Croatia

Anita Slavica, Croatia

Visnja Gaurina Srcek, Croatia
Verica Dragovi¢-Uzelac, Croatia
Karin Kovacevi¢ Ganic¢, Croatia
Suzana Rimac Brnci¢, Croatia
Nenad Potoci¢, Croatia
Tomislav Dubravac, Croatia
Milan Pernek, Croatia

Mladen Ivankovi¢, Croatia
Danko Dimini¢, Croatia

Jura Cavlovi¢, Croatia

Goran Jeli¢, Croatia



Sponsors

Croatian Chamber of Forestry and Wood Processing Engineers
Zagreb County

Zagreb County Tourist Board

Gorea Ltd.

FeraVina Ltd.

Zigante tartufi

Karli¢ tartufi - GIR Ltd.

Karbun - Karbun - Production of Charcoal and Firewood

Exhibitors

Kefo Ltd.

Crux Ltd.

Labeko Ltd.

UTP Ltd.
Ansar-analitika Ltd.
Kemolab Ltd.
AlphaChrom Ltd.



Acknowledgement to reviewers

The Editors of the Proceedings of NATURAL RESOURCES, GREEN TECHNOLOGY AND
SUSTAINABLE DEVELOPMENT-GREEN/2 the extend their deepest gratitude to the following
manuscript reviewers who maintained the professional standards of our Proceedings:

Tamara Jakovljevi¢, lvana Radojci¢ Redovnikovi¢, Croatia Giancarlo Cravotto, Mersudin
Avdibegovi¢, Francois Lefevre, Daniel Kracher, Austria Alessandra De Marco, Sladana Sobaji¢,
Zoltan Barcza, Aniko Kern, Aleksandra Sander, Stela Joki¢, Mladen Brncié, Tonci Rezié, Anita
Slavica, ViSnja Gaurina Srcek, Verica Dragovi¢-Uzelac, Karin Kovacevi¢ Gani¢, Suzana Rimac
Brnci¢, Nenad Potoci¢, Tomislav Dubravac, Milan Pernek, Mladen Ivankovi¢, Danko Diminic,
Jura Cavlovi¢, Goran Jeli¢



TABLE OF CONTENTS
Scientific papers

Session A: Productivity & sustainable management of ecosystems

VARIABILITY OF THE BASIC POSSESSION PARAMETERS IN PRIVATELY-OWNED 1
FORESTS IN CROATIA
Alen Berta, Vladimir Kusan, Denis Stojsavljevi¢, Dalibor Hatic¢
BIG GAME POTENTIALS IN REGARDS TO MEAT PRODUCTION 7
Kristijan Tomljanovié¢, Marijan Grubesié, Helga Medi¢, Nives Marusié
ETHNOBOTANY: AN INNOVATIVE OPPORTUNITY OF VALORIZATION OF EDIBLE 12
HERBS AS EXAMPLE OF GOOD PRACTICES FOR THE CIRCULAR ECONOMY AND
SOCIAL WELL-BEING
Aldo Ranfa, Adriano Ciani
TRUFFLE CULTIVATION: A MULTIFUNCTIONAL FORESTRY ACTIVITY AS CHALLENGE 18
FOR THE SUSTAINABLE DEVELOPMENT OF THE RURAL AREAS IN TEMPERATE ZONE
Adriano Ciani, Domizia Donnini, Gian Maria Niccolo Benucci
ASSESSING RURAL AND AGRICUTURAL RIPARIAN AREAS OF GREECE WITH THE USE 24
OF GIS AND SVAP
Georgios Giatas, Georgios Pagonis, Valasia lakovoglou, Dimitrios Raptis, Dimitrios
Emmanouloudis, George N Zaimes
Session B: Food as Natural Sources of Functional Ingredients
MINERAL COMPOSITION AND HEAVY METALS CONTENT OF SWEET CHESTNUT FRUITS IN 31
FIVE NATURAL POPULATIONS FROM CENTRAL CROATIA
Igor Poljak, Nada Vahci¢, Milica Gaci¢, Marin JeZi¢, Mirna Curkovi¢-Perica, Marilena
IdZojti¢
HEALTH PROMOTING AND SENSORY PROPERTIES OF CROATIAN MONOVARIETAL VIRGIN 38
OLIVE OILS
Mirella Zaneti¢, Eva Marija Curin, Elda Vitanovi¢, Maja Juki¢ Spika
KINETICS AND THERMODYNAMICS OF THE SOLID-LIQUID EXTRACTION PROCESS OF TOTAL | 43

POLYPHENOLS, ANTIOXIDANTS AND EXTRACTION YIELD FROM NETTLE (Urtica dioica L.)
Ana Jurinjak Tusek, Maja Benkovi¢, Ana Bels¢ak-Cvitanovi¢, Davor Valinger, Tamara
Jurina, Jasenka Gajdos Kljusuric¢




Session C: Green Technology for Sustainable Production

APPLICATION OF NANOSUSPENSION IN EXTRACTIVE DENITRIFICATION AND 48
DESULFURIZATION OF FUELS
Anamarija Mitar, Jasna Prli¢ Kardum, Aleksandra Sander
COMPARATIVE STUDY OF BASIL OIL AND LINALOOL AS GREEN CORROSION INHIBITORS 53
Jasna Halambek, Ines Cindri¢, Marijana Blazié
PERFORMANCE OF LABORATORY-SCALE CONSTRUCTED WETLAND FOR DEGRADATION OF | 58
SODIUM DODECYLBENZENESULFONATE
Ines Cindri¢, Nina Popovic
OPTIMIZING OF SWEET WHEY ULTRAFILTRATION AT 25°C AND 40°C 63
Irena Baruk¢i¢, Drazen Casek, Nada Vah¢i¢, Rajka BoZani¢
INFLUENCE OF HIGH POWER ULTRASOUND AS GREEN TECHNOLOGY ON WINE QUALITY 70
Natka Curko, Anet ReZek Jambrak, Marina Tomasevi¢, Leo Gracin, Karin Kovacevi¢ Gani¢
Session D: Biomass and sustainability
THE RUB RESISTANCE OF PRINTED PAPERS WITH VARIABLE CONTENT OF WHEAT PULP 76
Ivana Plazonic, Zeljka Barbaric-Mikocevic, Vesna Dzimbeg-Malcic, Irena Bates
BIOSORPTION OF Cu* FROM AQUEOUS SOLUTION BY HYDROCHAR OF GRAPE POMACE 80
Jelena Petrovi¢, Mirjana Stojanovié, Jelena Milojkovié, Marija Petrovié, Zorica Lopicic,
Tatjana Sostari¢, Marija Mihajlovié
THE USE OF BEVERAGE STORAGE POCKETS (Tetra Pak™) WASTE IN WOOD-PLASTIC 90
COMPOSITES
Mohammad Farsi, Fatemeh Maashi Sani
REMOVAL OF CONGO RED FROM AQUEOUS SOLUTION USING LIGNOCELLULOSIC 95
BIOSORBENT AND SOLID STATE FERMENTATION OF DYE-ADSORBED BIOSORBENT
Antonija Kezerle, Natalija Veli¢, Hrvoje Pavlovi¢, Darko Veli¢, Damir Hasenay,
Davor Kovacevic
Session E: Biodiversity and Ecosystem Services
NEW EMERGING POLLUTANTS IN THE SOIL 100
Natasa Stoji¢, Mira Pucarevié, Igor Kuzmanovski
VARIABILITY OF EIGHT YEARS OLD PLANTS OF PEDUNCULATE OAK IN PROVENANCE TEST 106
ZePCE, BOSNIA AND HERZEGOVINA
Mirzeta Memisevi¢ HodZié, lvica Murlin, Dalibor Ballian
RUNOFF AND SEDIMENT TRANSPORT ON MEDITERRANEAN MICRO-SCALE PLOTS WITH 112
DIFFERENT VEGETATION COVER
Lukrecija Butorac, Goran Jeli¢, Vlado Topié
DETERMINATION OF CARBON AND NITROGEN IN REFERENCE SOIL SAMPLE 118

Tamara Jakovljevi¢, Martina Sparica Miko, Ozren Hasan, Slobodan Miko, Anamarija Laslo




Session D: Biomass and sustainability



THE RUB RESISTANCE OF PRINTED PAPERS WITH VARIABLE
CONTENT OF WHEAT PULP

Ivana Plazonic*, Zeljka Barbaric-Mikocevic, Vesna Dzimbeg-Malcic, Irena Bates
University of Zagreb, Faculty of Graphic Arts, Getaldiceva 2, 10 000 Zagreb,
* jvana.plazonic@qrf.hr

Introduction

Printing is widely used in our society to pass on information especially by newspaper
publications on a daily basis. The main printing process for printing newspapers in western
Europe is coldest web offset at a very fast rate. The most important pigment in coldest
printing is black colour, which is drying by absorption (penetration into paper substrate i.e.
newsprint). Because newsprint is not heated, that allows little time for the ink to air-dry. The
ink is absorbed by the inner fibers of the sheet of paper and remains there a bit damp during
most of the transient life of the paper (the vehicle doesn't completely evaporate) [1]. So, it is
very common for newspaper readers to have black fingers by the time they reading the
newspaper. Namely, it is a consequence of the black ink rubbed off the newsprint and the
amount depends on how fresh the newspapers are. Undoubtedly on the newspaper print
quality influence the paper substrate as well. The printing substrate with a low abrasion
resistance may suffer a significant decrease in product appearance and readability of printed
information. Newsprint intended for the printing of newspapers is a relatively inexpensive
uncoated low-grade paper. It could be made of different pulps, especially deinked pulp or
virgin mechanical pulps. Newsprint made from mechanical pulp have high lignin content,
while newsprint samples made from recycled paper have low values of lignin because during
recycling they had been mixed with fibres from higher-grade paper to increase the strength
of the paper. This addition of longer fibres during recycling process is necessary because
after five to seven cycles of recycling process the fibres become too short for producing new
paper. Regardless of the origin of the fibres and pulp in the composition of newsprint its
characteristic is a low brightness. The aim of this research was to explore the reproduction
quality of printed laboratory papers made of variable content of wheat pulp. Wheat straw is
chosen as agricultural residue and renewable natural resources of virgin cellulose. The
reproduction quality of printed laboratory papers was observed through rub resistance
analysis. The rub resistance of printed laboratory papers was determined 6 and 24h after
printing.

Materials and Methods

In this research laboratory made straw-containing papers were used. For that purpose
winter types of wheat straw was converted to a semi chemical pulp according to the Soda
method. The conversion of straw into pulp was done by pulping process involving chemical
treatment to remove part of the lignocelluloses fiber-bonding material and mechanical
refining to complete the pulping action [2, 3]. Pulping conditions are presented in Table 1.
Table 1: Extraction Conditions during Pulping

Types of Pulping method Extraction conditions
straw
Wheat Soda bulbin Temperature of 120 °C, alkali level of 16% for 60 min,
pulping and a 10:1 liquid to biomass ratio
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After thermal treatment under controlled and defined extraction conditions, the pulp slurry
was removed from the black process liquor by decantation and rinsed with water. In a Valley
beater (Techlab Systems (TLS), Spain), pulp was diluted with tap water to maintain the pulp
suspension at a 1.5% consistency and fiberized at pH 9, 24 °C, and 500 rpm for 40 min.
Finally, the pulp was drained by Manual Sheet Former TAPPI (Techlab Systems (TLS), Spain)
and allowed to dry to a moisture content of ca. 7% at room temperature. Obtained
unbleached wheat pulp was mixed with recycled newsprint in different weight ratios (0:100,
10:90, 20:80 and 30:70) for forming laboratory papers using a Rapid Kéthen Sheet Machine
(Frank—PTI GmbH, Birkenau, Germany) needed for this research (Fig.1). Commercial UPM
News C paper was used as a basic component to which was added wheat pulp [3, 4].
Altogether, three paper sheets (42.5 g/m?, 20 cm diameter) with variable content of wheat
pulp and a control sheet were formed.

| % — [ v
‘ Newsprint pulp | Wheat pulp | DISINTEGRATION HOMOGENISATION
100 0
90 10 ’@ Viro=101
20 20 Vio=16| pH=7,5
70 30 pH=8 T=45°C
T=45°C t=5min
t =20 min

Handsheet
(paper substrate)
42,5 g/m?

Figure 1: Workflow of laboratory paper production
In Table 2 some characteristic of formed laboratory papers are presented [3].
Table 2. Unprinted Laboratory Papers Properties

Laboratory Papers Thickness (um) Brightness (%) Ash (%) feBliI;Ii(dsemOOthn:vj:S:;e
straw pulp 0 94.0+2.79 58.59+0.43 4,73+0.22 | 16.70+2.67 | 8.86%0.51
10 95.3+2.83 53.36 £ 0.50 4,14+0.43 | 15.06+1.94 | 8.78+0.68
wheat 20 98.1+5.28 49.62+0.38 3.77+031 | 14.86+1.35 | 854+0.78
30 101.5+5.32 | 45.81+0.42 3.64+0.07 | 14.30+1.22 | 9.34+0.58

The laboratory printing was carried out on Prufbau Printability Testing Machine (Fig.2).

Figure 2: Priifbau laboratory printing process, which simulates offset printing process
In the printings, a carbon black ink, which is generally used for newsprint in a coldset, offset
process was used. The ink dosage of 2.00 cm3 was distributed evenly over the printing
cylinder and the ink was transferred to the laboratory paper samples with a width of 40 mm,
an applied load of 150 N cm™ and a speed of 1 m/s. In this way, all samples were printed in
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full-tone black and dried naturally. To observe the reproduction quality of the printed papers
the rub resistance was determined. Since the time interval between the printing process and
the testing of resistance to rubbing strongly affect the results, testing was performed 6 and
24 hours after printing. Drying time of 24 hours is in accordance with the recommendations
of the World Association of Newspaper Publishers (WAN-IFRA), while the time of 6 hours
was selected with regard to newspapers distribution to market. The rub resistance of prints
was provided in accordance with BS 3110:1959 standard [5] by Rub and Abrasion tester
(Hanatek, UK). Entire contact surface of prints were evenly rubbed on the principle of
circular movement with white uncoated paper (Arcoprint 110 g m2, manufactured by
Fedrigoni, UK) at a pressure of 107.15 Pa, which is determined by the mass and number of
10 rpm. Rub resistance of the printed papers was defined based on optical properties of the
prints (L*, C* and h* colour parameters), which were computed in accordance with the
TAPPI Standard (T524-om-02). Where L* represented the lightness (from 0 to 100), C*
represented chroma or relative saturation and h* represented hue angle of the colours in
the ClIELab colour space. The Euclidean colour difference (AEgo*) of all analysed prints were
calculated with the following equation [6], using the corresponding starting material
(unrubbed print) as reference:

AEQ():[ AL ]2{ AC JZ[ AH J2+R AC AH (1)

kS, ) \keSc) \kuSu) 7 koSc knS

Results and discussion
At Figure 3 colour differences of prints affected by rub resistance test provided 6 hours after
printing (Fig 3a) and 24 hours after printing ((Fig 3b) are presented.

| I rub resistance test 6h after printing | rub resistance test 24h after pnming|
2,54 254
2,04 2,04 —
1,54 15
w w
<10 < 104
0,54 0,54
0,04 00 T T T T T y
0 10 20 30 0 10 20 30
2] wheat pulp (%) 2] wheat pulp (%)

Figure 3: The Euclidean colour difference (AEoo*) of prints affected by rub resistance test: a) 6
hours after printing; b) 24 hours after printing
Results of this analysis simulate some of the stresses that a printed substrate is subject to
during its life cycle (printing process, transport, distribution, storage, handling and end-use)
[7]. During the rub resistance analysis ink could be rubbed off in higher or smaller share from
the treated printed substrate. The Euclidean colour difference (AEgo*) refers to the distance
between two colours in the CIELab colour space. Therefore, from its value it can be
concluded how the colour is different from the original sample (unrubbed printed
substrate). According to tolerance definition AEqo*< 2 is classified as very small noticeable
difference for standard observer, while AEgo*= 5 is defined like big noticeable difference in
the colour whose standard observer can recognized. From results of measurements
presented at Figure 33, it is clearly notable that with increasing the share of wheat pulps in
paper substrate the rub resistance of prints is increasing (AEgo* is decreasing) when the
analysis were done 6 hours after printing. By extension drying time of the ink to 24 hours,
the worse rub results were achieved (Figure 3b). It is important to point out that the use of
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straw pulp in the production of paper for newsprint provides acceptable print quality
considering the rub resistance of prints.

Conclusion

Wheat pulp in newsprint provides good rub resistance of prints, which means that wheat
pulp can be used as a raw material for this grade of paper in commercial newsprint sector.
Namely, with increasing the share of wheat pulp in paper, the rub resistance of the prints is
better.
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