UNIVERSITY OF

UNIVERZITET U ?g KRAGUJEVAC

KRAGUJEVCU N <~> PACULTY OF

) AGRONOMSKI FAKULTET U -- AGRONOMY
CACKU . CACAK

1st INTERNATIONAL SYMPOSIUM
ON BIOTECHNOLOGY

17-18 March 2023

Faculty of Agronomy in Cadak, University of Kragujevac, Serbia

- PROCEEDINGS -




1st INTERNATIONAL SYMPOSIUM ON BIOTECHNOLOGY
XXVII Savetovanje o biotehnologiji sa medunarodnim uces¢em

- PROCEEDINGS -
ORGANIZER AND PUBLISHER

University of Kragujevac, Serbia
Faculty of Agronomy in Cadak

Organizing Committee

Prof. Dr Pavle Maskovié, Serbia, CHAIR; Dr Vesna Milovanovi¢, Serbia SECRETARY;
MEMBERS: Dr Gorica Paunovié, Serbia; Dr Vladimir Doskovié¢, Serbia; Dr Nenad
Pavlovi¢, Serbia; Dr Marko Petkovié¢, Serbia; Dr Nemanja Mileti¢, Serbia; Dr Marija
Gavrilovi¢, Serbia; Dr Igor Purovi¢, Serbia; Dr Milevica Bojovi¢, Serbia; DuSan Markovi,
BSc, Serbia.

International Programme Committee

Prof. Dr Vladimir Kurcubi¢, Serbia, CHAIR; Prof. Dr Tomo MiloSevié, Serbia; Prof. Dr
Leka Mandi¢, Serbia; Prof. Dr Milun Petrovié, Serbia; Dr Vesna Dordevi¢, Serbia; Prof.
Dr Aleksandar Paunovi¢, Serbia; Dr Cedomir Radovié, Serbia; Prof. Dr Vladeta Stevovié,
Serbia; Prof. Dr SnezZana Tanaskovi¢, Serbia; Prof. Dr Tomislav TriSovi¢, Serbia; Prof. Dr
Gordana Sekularac, Serbia; Dr Jelena Maskovi¢, Serbia; Prof. Dr Andrej Boncina,
Slovenia; Dr Kristina Kljak, Croatia; Prof. Dr Milomirka Madi¢, Serbia; Prof. Dr Snezana
Boskovic¢-Bogosavljevi¢, Serbia; Prof. Dr Drago MiloSevi¢, Serbia; Prof. Dr Goran
Dugali¢, Serbia; Prof. Dr Milena Puri¢, Serbia; Dr Ivan Glisi¢, Serbia; Prof. Dr Zvonko
Antunovi¢, Croatia; Prof. Dr Enisa Omanovi¢-Mikli¢anin, B&H; Prof. Dr Ljiljana
Boskovi¢-Rakocevi¢, Serbia; Prof. Dr Radojica Pokovi¢, Serbia; Prof. Dr Biljana Veljkovic,
Serbia; Prof. Dr Mladan Gari¢, Serbia; Prof. Dr Sanja Radonji¢, Montenegro; Dr Goran
Markovié, Serbia; Prof. Dr Zeljko Vasko, B&H; Dr Jelena Mladenovié, Serbia; Prof. Dr
Branko Cupina, Serbia; Dr Milan Nikoli¢, Serbia; Prof. Dr Vladan Bogdanovi¢, Serbia;
Dr Dragan Vuji¢, Serbia; Dr Marijana PeSakovi¢, Serbia; Dr Simeon Rakonjac, Serbia;
Dr Mirjana Radovanovi¢, Serbia; Dr Dalibor Tomi¢, Serbia; Vera Vukosavljevi¢, MSc,
Serbia; Dr Vesna Durovié, Serbia; Dr Adrijana Filipovi¢, B&H; Prof. Dr Ivana
Janeska-Stamenkoska, North Macedonia; Dragan Purovi¢, MSc, Serbia; Radmila Ili¢,
BSc, Serbia; Milo§ Marjanovi¢, MSc, Serbia; Jelena Pantovi¢, BSc, Serbia.

Technical editors
Prof. Dr Pavle Maskovi¢; Dr Vesna Milovanovié; Dusan Markovi¢, BSc

Print-run: 100

Printed by
Copy Xerox, Cara Dusana 11, 32000 Cacak

ISBN 978-86-87611-88-7
Year of publication: 2023
© Faculty of Agronomy in Cadak 2023



CONTENTS

Section: Field, Vegetable and Forage Crops

Jasmin Sutkovié, Annissa Van Wieren, Ahmet Yildirim: MAPK2 AND NRAMPs
EXPRESSION ANALYSIS UNDER CD STRESS IN DOMESTIC KALE
VARIETIES FROM BIH......ooioiiiiiieiieseeeee ettt sttt va e s saesaessessaeaensnanns

Vojin Duki¢, Jegor Miladinovi¢, Gordana Dozet, Marija Bajagi¢, Gorica Cvijanovié, Zlatica
Mamlié, Vojin Cvijanovi¢: THE INFLUENCE OF THE TIME OF BASIC TILLAGE
AND FERTILIZATION ON SOYBEAN YIELD.......cccccecvviniiiiniiinininininnninnnne

Mihajlo Markovié, Natasa Cerekovié, Purad Hajder, Milan §ipka, Nery Zapata, Teresa A.
Paco, Erminio E. Riezzo, Sabrija Cadro, Mladen Todorovié: PROMOTING SMART
AGRICULTURAL PRACTICES IN MAIZE PRODUCTION IN BIH - H2020
SMARTWATER PROJECT ...ttt ettt ve s e stesaessesseessessessesnennens

Jordan Markovié, Dorde Lazarevié, Viadimir Zorni¢: CONTENT OF POLYPHENOL
COMPOUNDS IN THE DRY MATTER OF ITALIAN RYEGRASS........ccceeevvrverennee.

Kamenko Bratkovi¢, Kristina Lukovié, Vladimir Perisi¢, Jelena Maksimovic, Jasna Savié, Vera
Deki¢, Mirela Matkovi¢ Stojsin: ANALYSIS OF GENOTYPE BY ENVIRONMENT
INTERACTION FOR SPIKE TRAITS IN WINTER SIX-ROW BARLEY.........ccceuuuu...

Violeta Mickovski Stefanovi¢, Dragana Stanisavljevié, Jasmina Baci¢, Predrag Brkovic,
Milo$ Pavlovié, Mirela Matkovié- Stojsin: INFLUENCE OF HEAVY METALS ON
WHEAT STEM DEVELOPMENT ........ciiiiiiiincecc e

Violeta Mickovski Stefanovi¢, Predrag Brkovié, Svetlana Roljevié Nikoli¢, Helena
Majstorovié, Dragana Stanisavljevi¢, Predrag Ilic: THE INFLUENCE OF HEAVY
METALS ON THE DEVELOPMENT OF THE SURFACE OF WHEAT LEAVES.....

Marija Gavrilovié, Milo§ Zeli¢, Biljana Veljkovié, Ranko Koprivica, Branislav Dudi¢, Nenad
Pavlovi¢: EQUIPMENT AND USAGE OF TRACTORS IN THE AGRICULTURAL
COOPERATIVE “AGROPROMY .....viotietieeeteeeeeeireereereese e eeesessesseeseessessessessessessessessenns

Danijela Zunié, Vladimir Sabado$: INVESTIGATION OF ZINC CONTENT IN
AGRICULTURAL LAND IN THE AREA OF THE CITY OF SOMBOR.....................

Silvana Pashovska, Katerina Kareska: ANALYSIS OF THE MEANING AND IMPACT
OF SUBSIDIES ON THE DEVELOPMENT OF TOBACCO PRODUCTION IN
MACEDONIA. ...ttt ettt ettt et et et e e et e et e eaeeeseeeseeeseeeseeesseeseesssenseenssenseeneean

Dusan Markovié, Uros Pesovié¢, Dalibor Tomié, Vladeta Stevovié: CROP WEEDS
DETECTION USING NEURAL NETWORK MODELS........cocecieteverereereereereeveerennenns

Vladimir Zorni¢, Mirjana Petrovi¢, SneZana Babi¢, Dorde Lazarevié, Vesna Durovié, Dejan
Sokolovi¢, Dalibor Tomi¢: NPK FERTILIZER ADDITION EFFECT ON NARDUS
STRICTA TYPE GRASSLAND IN KOPAONIK MOUNTINE.......ccccooveeieieereeeeeneeene

15

23

31

39

45

55

63

71

77

83

93



Dalibor Tomi¢, Vladeta Stevovié, Milomirka Madié, Milos Marjanovi¢, Nenad Pavlovié,
Dorde Lazarevi¢, Mirjana Petrovi¢, Viadimir Zornié, Jasmina KneZevié: THE ROLE OF
COBALT IN FORAGE LEGUMES.......coooitititeeteeteeteeeeeeeee ettt es s v s v sse s eneen

Milomirka Madié, Dalibor Tomié, Aleksandar Paunovi¢, Vladeta Stevovi¢, Milan Biberdzic,
Dragan Durovié, Milos Marjanovié: GRAIN YIELD OF MAIZE HYBRIDS IN
DIFFERENT LOCATIONS IN CENTRAL SERBIA......c.oooteeetieteteereeteeteeeeeeeeveeveenens

Section: Pomology and Viticulture

Tvan Glisi¢, Radmila Ili¢, Tomo Milosevié, Gorica Paunovié, Ivana Glisi¢, Zorica Radicevic:
FLOWERING PHENOPHASE OF SOME APRICOT (P. armeniaca L.) CULTIVARS
DEPENDING ON AIR TEMPERATURE.......cocoieietereereeteere et eeeteveeveereere e eve e ensene

Nebojsa MiloSevié, Ivana Glisi¢, Milena Dordevié, Sladana Mari¢, Sanja Radicevié, Darko
Jevremovié: ‘DIVNA’ AND ‘PETRA’ NEW LATE RIPENING PLUM CULTIVARS
RELEASED AT FRUIT RESEARCH INSTITUTE, CACAK ..o

Ivana Jasnié, Sladana Jankovi¢, Dragan Jankovi¢, Dragan Milatovié, Dragan Gréak, Milosav
Gréak: POMOLOGICAL PROPERTIES OF SELECTED WALNUT GENOTYPES
FROM THE NATURAL POPULATION.....c.cootriireiriietnreeeeeee e e esnenes

Mladan Garié, Ivana Radojevié, Dragan Nikoli¢, Vera Rakonjac, Aleksandar Petrovic,
Zorica Rankovié-Vasié: PRODUCTION AND TECHNOLOGICAL
CHARACTERISTICS OF PROSPECTIVE VINE HYBRIDS IN THE NIS WINE-
GROWING REGION......ccouiiiiiiiiiiiiiiiiiciicis s sssse s ssnssssnans

Jelena Tomié, Boris Rilak, Marijana Pesakovic, Zaklina Karaklaji¢ Staji¢, Svetlana M.
Paunovié: COMPARATIVE STUDY OF PRODUCTIVITY AND FRUIT QUALITY
OF STRAWBERRY CULTIVAR ‘SENGA SENGANA’ GROWN IN THE OPEN
FIELD AND PLASTIC-GREENHOUSE.........ccccoerieiieiereieriiceieiersereeereeeresseeesese s

Tatjana Jovanovié-Cuetkovié, Aleksandar Savi¢, Danijela  Starcevi¢, Boris Pasalic:
INFLUENCE OF MACERATION CONDITIONS ON THE ANTIOXIDATIVE
PROPERTIES OF VRANAC AND MERLOT RED WINES.......ccccoevveiereverereereereenns

Section: Livestock Production

Nebojsa Novkovié, Veljko Sarac, Natasa Vukelié, Dragana Teki¢, Beba Mutavdzi¢: THE
INFLUENCE OF CORN PRICE IN THE CURRENT YEAR ON THE PIGS
NUMBER AND FATTENING PRICE OF THE FOLLOWING YEAR.......cccccceeveeveanen.

Viadimir Kuréubi¢, Slavisa Staji¢, Nemanja Miletié, Marko Petkovi¢: INSIGHTFUL
APPLICATION OF HERBAL EXTRACTS IN THE PREVENTION AND
TREATMENT OF ANIMAL DISEASES AND IMPROVEMENT OF MEAT
QUALITY AND SAFETY c..oitiiieieieteteeeeteeeeteees et sse e s esse e sessesasseseesessesensans

Simeon Rakonjac, Snezana Bogosavljevic-Boskovié, Viadimir Doskovié, Milos Luki¢, Zdenka
Skrbié, Veselin Petricevié, Milun D. Petrovié: THE EFFECT OF THE REARING SYSTEM
AND GENOTYPE OF LAYING HENS ON FATTY ACID COMPOSITION OF EGGS

105

115

125

133

143

149

157

167

175

181

189



Blagoje Stojkovié¢, Bojan Stojanovié, Nenad Dordevié, Vesna Davidovié: EFFECT OF
ELEVATED HEAT AND HUMIDITY ON CHEWING ACTIVITY, YIELD AND
CHEMICAL COMPOSITION OF MILK IN LACTATING COWS.........covviiinnnnn.

Blagoje Stojkovi¢, Nenad Dordevicé, Aleksa BoZickovié, Sasa Obradovié: THE INFLUENCE OF
INOCULATION ON THE CHANGE OF NITROGEN SUBSTANCES IN SILAGE......

Biljana Veljkovié, Milica Kosti¢, Simeon Rakonjac, Ranko Koprivica, Marija Gavrilovié,
Milun Petrovié: ECONOMIC RESULTS OF BROILERS PRODUCTION ON THE
FAMILY FARM....ooooiiiiiiiiiiiiin s

Vladimir Doskovié, SneZana Bogosavljevié-Boskovié, Zdenka Skrbié, BoZidar Milosevié,
Milos Lukié, Simeon Rakonjac, Veselin Petricevié: EFFECT OF PROTEASE ADDED
IN FOOD AND SEX ON CHICKEN MEAT CLASESS........cocveiiiieeeeeeeeeveeveereeseenns

Radojica Dokovié, Biljana Andeli¢, Marko Cincovié, Milos 7i. Petrovié, Aleksandar Cukié,
Miroslav Lalovié: RELATIONSHIPS BETWEEN SERUM ENZYME ACTIVITES IN
THE MILK AND BLOOD IN DAIRY COWS DURING DIFFERENT STAGE OF
LACTATION PERIOD.........cioiietiieiiiiieterieietestete ettt sseseese s ssesaesssseseesessessssaseesesnas

Section: Plant Protection, Food Safety and the Environment

Milica VraneSevi¢, Atila Bezdan, Bosko Blagojevi¢, Radovan Savi¢, RadoS Zemunac,
Gordana  Sekularac, Miroljub  Aksi¢:  ASSESSMENT OF GROUNDWATER
QUALITY FOR IRRIGATION IN NORTHERN VOJVODINA........ccccoovrirrrrirnne.

Ljubica Saréevic-Todosijevié, Kristina Vojvodic, Bojana Petrovié, Vera Popovié, Viadimir
Filipovi¢, Ljubia Zivanovié, Jelena Golijan, Marko Buri¢: CULTIVATION,
IMPORTANCE AND POSSIBILITES OF APPLICATION OF MEDICINAL
PLANTS IN MEDICINE........cooiiiiiiiiiiiiinicescie s sssssssses

Goran Petrovi¢, Violeta Miti¢, Jelena Nikoli¢, Milan Miti¢, Marija Dimitrijevié, Aleksandra
Dordevi¢, Vesna  Stankov  Jovanovié: APPLICATION OF SEQUENTIAL
EXTRACTION TO DETERMINE THE COMPOSITION OF ZEOLITE FOR ITS
SAFE USE IN AGRICULTURE.......cccceiiiiiiiiiiiiicicecisie s ssssssessssesnaes

Goran Petrovié, Aleksandra Dordevié, Jelena Stamenkovié, Violeta Miti¢, Jelena Nikolic,
Milan Miti¢, Vesna Stankov Jovanovi¢: INCLUSION COMPLEXES OF PESTICIDES
IN HYDROXYPROPYL-B-CYCLODEXTRINE. EFFECTS ON THEIR WATER
SOLUBILITY ..ttt ettt et ese bt se s ssese s esaebessesaesessesaesesessessesansessesen

Valentina Nikoli¢, Marijana Simié, Sladana Zilié, Danka Milovanovié, Beka Sarié, Marko
Vasi¢: NOVEL TRENDS IN APPLICATION AND PRETREATMENT OF
LIGNOCELLULOSIC AGRICULTURAL WASTE ..ottt

Natasa Kojadinovié, Milena Radenkovié, Simona Duretanovié, Aleksandra MiloSkovic,
Marija  Jakovljevi¢, Tijana  Velickovié, Vladica Simi¢: LENGTH-WEIGHT
RELATIONSHIP OF NINE FISH SPECIES FROM GRUZA RESERVOIR, SERBIA.

195

205

213

223

231

249

259

265

271

277



Darko Jevremovi¢, Bojana Vasilijevié, Tatjana Andeli¢, Tatjana Vujovié: APPLICATION
OF QPCR FOR PLUM POX VIRUS DETECTION DURING CRYOTHERAPY

Vladanka Stupar, Markola Saulié¢, Milica Blazié, Zlata Zivkovié, Darko Stojicevié, Marko
Stoki¢, Bojan Stevic: STATE OF SOIL FERTILITY IN THE AREA OF THE
POZAREVAC CITY....ooovrrrmoisiiiiivveeeessssssssssssesesssssssmsssssesssssssssssssssessssssssssssseees oo 289

Dragutin Duki¢, Leka Mandié¢, Vesna Durovi¢, Marijana Pesakovi¢, Monika Stojanova:

BIOINDICATION ASSESSMENT OF WATER, AIR AND SOIL QUALITY 297

Gorica Dijelic, Milica Pavlovic, Snezana Brankovic, Dusko Brkovic, Zoran Simic, Vesna
Velickovic: CONTRIBUTION TO THE KNOWLEDGE OF THE ANTIOXIDANT
POWER, PHENOLIC AND MINERAL COMPOSITION OF SANGUISORBA
MINOR SCOP. ..ottt 305

Vesna Durovi¢, Leka Mandi¢, Marija Igrosanac, Mirjana Radovanovi¢, Marijana Pesakovic,
Jelena Mladenovié, Dragutin Dukié¢: CELERY (APIUM GRAVEOLENS L.) AS A
SOURCE OF PHYTOCHEMICALS WITH ANTIOXIDANT AND
ANTIBACTERIAL EFFECTS......coeioiiietiteeeeeteer et erees s e sasse e esasseseesesseseenans 315

Slobodanka Stanojevié-Nikolié, Milan P. Nikoli¢, Marina Séiban, Viadimir V. Srdié,
Vladimir B. Pavlovié: KINETIC AND EQUILIBRIUM STUDIES OF BIOSORPTION
OF Cd(II) IONS USING SILICA-ALGINATE-YEAST COMPOSITES............ccccccueuee 323

Section: Food Technology

Nikola Stanisi¢, Nevena Maksimovi¢, Bogdan Ceki¢, Dragana RuZié-Muslié, Tvan Cosié,
Nemanja Leci¢, Maja Petricevié: MEAT COLOUR DIFFERENCES BETWEEN
ALPINE, BALKAN AND SERBIAN WHITE GOAT BREEDS SLAUGHTERED
AT 18 KG OF BODY WEIGHT ........cctiieieietetecteetteteteteteteete ettt ettt eve e esaeaennens 331

Radoslava  Savi¢  Radovanovi¢, Slobodanka Janicijevié, Jelena Aleksi¢ Radojkovié:
MICROBIOLOGICAL ASSESSMENT OF ICE CREAM SOLD AT THE
TERRITORY OF BELGRADE........cccooiiiiiiiiiiiiicicccss s 341

Slavisa Staji¢, Vladimir Kuréubié, Vladimir Tomovié, Dusan Zivkovié: INSTRUMENTAL
COLOUR AND TEXTURE PROPERTIES OF FRANKFURTER-TYPE SAUSAGES
WITH PLANT OILS......cooiiiiiiiiiiicccccccnccscsssscs s 349

Viadimir Kuréubié, Slavisa Staji¢, Nemanja Mileti¢, Marko Petkovié, Igor Durovi¢, Vesna
Milovanovié: NATURAL ANTIMICROBIAL AGENTS: APPLICATION IN FOOD
PRESERVATION AND FOOD BORN DISEASE CONTROL......cccovevvevvevecreereereereenns 357

Alexander D. Lukyanov, Svetlana G. Studennikova, Luidmila N. Alekseenko, David E. Bidenko,
Vladimir Mladenovié, Marko Petkovi¢, Ekaterina A. Mardasova: MICROCONTROLLER
CONTROL SYSTEM FOR A CONVECTIVE DEHYDRATOR.......ooeieerereerereererererenene 365

Darko  Manjenci¢,  Vladan — Mic¢ic, Anja  Manjenci¢: ~ SYNTHESIS ~ AND
CHARACTERIZATION OF CROSSLINKED SILICONE NANOCOMPOSITES
AND THEIR POTENTIAL APPLICATION IN FOOD INDUSTRY........ccccccoevvrurnnnene 375



Dobrila Randelovi¢, Svetlana Bogdanovié, Ivana Zlatkovié: NUTRITIONAL VALUE
AND MICROBIOLOGICAL QUALITY OF VARIOUS TYPES OF BREAD............... 381

Senita Isakovi¢, Enver Karahmet, Saud Hamidovi¢, Jasmina Tahmaz, Ajla Smajlovic:
EFFECT OF PACKAGING ON HEALTH SAFETY OF SAUSAGE...........cccccouvuenenene. 387

Danka Milovanovié, Valentina Nikolié, Sladana Zilié, Marijana Simié, Beka Sari¢, Snezana
M. Jovanovié, Marko Vasi¢: THE INFLUENCE OF MICRONIZATION OF
CEREALS AND LEGUMES ON FEED CONVERSION, DIGESTIBILITY, AND
DAILY GAIN OF WEANED PIGLETS........cccoiviiiiiiiiiiiieens 399

Aleksandar Petrovi¢, Ivana Plavsi¢-Janjatovié, Nikolina Lisov, Maria Cebela, Uro§ Cakar,
Ivan  Stankovié, BriZita Dordevié: ANTIOXIDANT PROPERTIES AND
BIOLOGICAL ACTIVITY OF FRUIT WINES......c.oorieieteeeeeeeeeereeeeeereeeeresreereereeneens 405

Dragana Stanisavljevi¢, Jovana Mihajlovié, Ivan NeSovi¢, Milica Stojanovié, Dusica
Cirkovié, Violeta Mickovski Stefanovié, Predrag 1li¢, Dobrila Randjelovié, Dragan
Velickovié, Zvonko Zlatanovi¢: PLUM AS A RAW MATERIAL AND ITS
INFLUENCE ON THE QUALITY OF BRANDY.....ccocotseirteieiieeeeteieeeereeerene e 413

Dragana Stanisavljevi¢, Aleksa Crkvenjakov, Jelica Lazi¢ Sakovi¢, Nebojsa Milosavljevié,
Svetlana Bogdanovié, Violeta Mickovski Stefanovi¢, Predrag Ili¢, Jovan Cirié, Dejan
Davidovié, Aleksandar Velickovic:  WATER COMPOSITION AND THEIR
INFLUENCE ON THE WORK OF MALT AMYLOLYTIC ENZYMES.............cc....... 421

Aleksandra Stojicevi¢, Biljana Rabrenovi¢, Malisa Anti¢: NUTRITIONAL VALUE OF
COLD-PRESSED SUNFLOWER OlL.......cccccoviiiiiiiiiiiiiiiciecenseeseenens 429

Jasmina Tahmaz, Amra Sejfi¢, Enver Karahmet, Sabina Operta, Senita Isakovié¢: SENSORY
PROPERTIES OF HOMEMADE AND INDUSTRIAL MAYONNAISE.........c.ccc...... 439

Valerija Panteli¢, Nemanja Mileti¢, Vesna Milovanovi¢, Igor Durovié, Marko Petkovic:
THE ANTIOXIDANT POTENTIAL OF CONVECTIVE AND MICROWAVE-
DRIED RASPBERRIES........ooootiiiiietietteteete ettt eae et eeveeeaeeveeeseenaeenseeseeseennsenneens 445

Valerija Panteli¢, Nemanja Mileti¢, Vesna Milovanovi¢, Igor Durovié, Marko Petkovic,
Alexander Lukyanov, Viadimir Filipovi¢: ENERGY USAGE AND RASPBERRY
CONVECTIVE AND MICROWAVE DRYING PARAMETERS.......ccccocevvvviiecreerranene 451

Tomislav TriSovi¢, Branimir Grgur, Svetomir Milojevié, Zaga Trisovi¢: MOBILE DEVICE
FOR CHEMICAL CLEANING OF HEAT EXCHANGERS.........cccooeeniiniinieennennn 457

Tomislav Trisovié, Branimir Grqur, Zaga Trisovic: MOBILE DEVICE FOR WATER
PURIFICATION WITH BOILER.......ccccoiiiiiiiiniieiinecciereieetneetesneseeeeseaeeesnenes 465
Section: Applied Chemistry

Nevena Mati¢, Nevena Baraé, Danka Mitrovi¢, Ivana Sredovi¢ Ignjatovi¢, Miroljub Barac:
PHENOLIC CONTENT AND IN VITRO ANTIOXIDANT ACTIVITY OF BLACK
MULBERRY (Morus Nigra L.) FRUIT, JUICE AND POMACE..........cccccooeeuvininncnnnnes 473



Vojkan Miljkovié, Marko Mladenovié, Niko Radulovié: BOVOLID - CHEMICAL
COMPOUND FOR EVALUATING THE AGE OF WHITE MULBERRY LEAVES.. 479

Vojkan Miljkovié, Ivana Gajié, Jelena Mrmosanin, Milica Nesi¢: THE DIFFERENCE IN
LYCOPENE AND B-CAROTENE CONTENT IN CITRUS PARADISI FRUIT
AND ROSA CANINA DRIED FRUIT.......ccccoooiiiiiiiiiinnicieinnes 485

Milan Miti¢, Jelena Miti¢, Jelena Nikoli¢, Pavle Maskovié: CLASSIFICATION OF FRUIT
TREE LEAVES ACORDING TO PHENOLIC PROFILE USING PRINCIPAL
COMPONENT ANALYSIS.....cotitieiietieieiteeetetetente e sese e et etessesessessassassesssessensessensens 491

Petar Stani¢, Darko ASanin, Marijana Vasi¢, Tanja Soldatovié, Biljana Smit: KINETICS
OF THE REACTION OF AN ARYLIDENE 2-THIOHYDANTOIN DERIVATIVE
WITH SOME Pd(IT) COMPLEXES.......ccectrriritiiirieieiininieeetreeieieestsieenesae et seesenenens 497

Jelena Maskovié, Gorica Paunovié, Pavle Maskovié, Ivana Kaplarevié: CHEMICAL
ANALYSIS OF DIFERENT BRANDS OF ORANGE JUICE IN SERBIAN
B AN B S 3 OO R 503

Jelena Mladenovi¢, Dorde Jovanovié, Nenad Pavlovié, Milena Duric¢, Ljiljana BoSkovic-
Rakocevié, Jasmina Zdravkovié: CHEMICAL COMPOSITION OF LEMON GRASS
EXTRACTS.....ooiii e 509

Vesna Milovanovié, Milos Petrovié, Viadimir Kurcubié¢, Marko Petkovié, Nemanja Miletic,
Igor Durovié: COMPARISON OF COW’S MILK WITH PLANT-BASED MILK
ALTERNATIVES: SELECTED CHEMICAL AND PHYSICAL ANALYSIS............... 517

Aleksandar Petrovic, Nikolina Lisov, Ivana Plavsic-Janjatovic, Ivana Sredovic-Ignjatovic,
Danka Mitrovic: THE INFLUENCE OF THE ENOLOGICAL TANNINS
APPLICATION ON THE PHENOLIC COMPOSITION OF WINE.......c.cccevevvevennnn. 523

Denis Mitov, Stefan Petrovié, Aleksandar Randelovié, Jelena Mrmosanin, Aleksandra
Pavlovié, Snezana Tosi¢: UPTAKE OF HEAVY METALS BY ALFALFA (Medicago
sativa L.): POT EXPERIMENT .......ccviiinieieiieieiecieieieeeet ettt sesasesne 533

Denis Mitov, Stefan Petrovi¢, Nikola Dordevic, Jelena Mrmosanin, Aleksandra Pavlovic,
Snezana Tosi¢: UPTAKE OF HEAVY METALS BY WHEAT (Triticum aestivum L.):
POT EXPERIMENT ...ttt ettt ettt eae e enae s e eneeeneeeaeenseenaeenns 539

Alexander D. Lukyanov, Danila Y. Donskoy, Vladimir Filipovi¢, Tamara B. Asten: A
MATHEMATICAL MODEL FOR CONTROLLING THE ACIDITY OF A
SOLUTION IN A BIOREACTOR OF THE ARTIFICIAL GIT OF POULTRY............ 545

Alexandr D. Lukyanov, Danila Y. Donskoy, Miroslav A. Vernezi, Maria S. Mazanko,
Tatiana S.  Omnoyko: MICROBIOLOGICAL COMPLEX FOR MODELING
PROCESSES IN THE GASTROINTESTINAL TRACT OF ANIMALS....................... 551



DOI: 10.46793/SBT28.271N

“Ist INTERNATIONAL SYMPOSIUM ON BIOTECHNOLOGY” Proceedings, 2023

NOVEL TRENDS IN APPLICATION AND PRETREATMENT OF
LIGNOCELLULOSIC AGRICULTURAL WASTE

Valentina Nikoli¢!, Marijana Simic!, Sladana Zilié!, Danka Milovanovidl,
Beka Sari¢l, Marko Vasié?

Abstract: Lignocellulosic biomass represents the most abundant renewable
material in the world, whereas agricultural residues, including those from maize
cultivation, comprise a significant fraction of the total plant waste that can be
repurposed for various applications. Lignocellulosic feedstocks are non-edible
and consist mainly of: cellulose, hemicellulose, and lignin, along with extractive
compounds. Pretreatment is required to separate the lignocellulosic biomass into
its constituents for efficient utilization. Even after extensive research and
development of numerous techniques, pretreatment remains one of the most
expensive phases in converting lignocellulosic biomass into biobased products.

Keywords: lignocellulosic biomass, agricultural waste, application,
pretreatment.

Introduction

In the last few decades, lignocellulosic biomass has emerged as an
increasingly popular for the manufacturing of products with added value.
Globally, biomass resources are easily accessible as residual wastes from
industrial and agricultural sources. Lignocellulosic biomass may provide
numerous possibilities for producing environmentally friendly products
(Figure 1), such as biofuels, biochemical, bioplastics and biocomposites for
application in the biomedical, pharmaceutical, cosmetics, and other specialty
material sectors (Okolie et al., 2021).

Considering lignocellulosic biomass is composed mainly of cellulose,
hemicellulose, and lignin and is a component of plant cell walls, it is the
prevailing type of biomass in the biosphere (Bayer et al., 2007). Lignocellulosic
raw materials can be divided into several groups: 1) agricultural residues
(waste from sugar cane, maize, wheat, rice and barley straw, rice husks, olive
pits, cotton stalk, etc.); 2) forestry biomass (e.g. wood chips, wood logs, bark,
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sawdust, etc.) originating from both hardwood (aspen, poplar) and soft wood
(spruce); 3) energy crops (switchgrass, timothy grass, elephant grass, poplar,
willow) 4) cellulosic waste (old newspapers, used office paper, recycled paper
pulp, etc.); 5) herbal biomass (alfalfa and other forage plants); and 6) municipal
solid waste (Singh et al., 2020; Sanchez and Cardona, 2008).

Biofuels
Bioloil
Biochar

Syngas
Biodiesel

biomass Aromatics
Aleohols

B Biomaterials

Hydrogels Biopolymers

Bioplastics
Biocomposites

Fibers

Fabrics

Figure 1. Possible applications of lignocellulosic biomass

Agricultural crop residues, including wheat straw, rice straw, corn cobs and
straw, are regarded as significant and plentiful renewable biomass resources
(Armah et al., 2020). Interest in maize as a renewable and biodegradable
feedstock is increasing in the age of the global energy crisis brought on by the
depletion of fossil fuel resources and the rise in environmental pollution.
Agricultural waste from the cultivation of maize has a lot of potential for use in
the production of bioethanol, highly absorbent water depollutants, bioplastics
and other products (Semencenko et al., 2009).

However, the major obstacle in lignocellulosic biomass conversion to
biobased products is the pretreatment of the raw material. For enhancing the
biodegradability and digestibility of crop residues, agricultural waste, and other
lignocellulosic biomass, novel approaches for pretreatment of biomass may
offer ecologically beneficial, economically viable, and sustainable options. The
novel methods can be broadly categorized as physical, chemical, biological,
physicochemical, and other cutting-edge green solvent-based pretreatment
methods.
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Composition of lignocellulosic biomass

The basic chemical components of lignocellulosic biomass which make up
around 90% of the dry matter are cellulose (35-55 %), hemicellulose (20—40 %),
and lignin (10-25 %), respectively.

Cellulose is the main component of the cell wall of higher plants (Okolie et
al., 2021). Cellulose fibers ensure the strength of the plant material. When the
grids of native cellulose are destroyed, on the primer with strong alkalis or by
dissolving cellulose, there is a possibility of its regeneration. The chains of
regenerated cellulose are parallel, but thermodynamically more stable than
native cellulose (Semencenko et al., 2011, Sanchez and Cardona 2008).

Hemicelluloses belong to the group of heteropolysaccharides. Softwood
and hardwood hemicelluloses, although different in structure and composition
hydrolyze to monomer components: glucose, mannose, galactose, xylose,
arabinose and small amounts of rhamnose, glucuronic, methyl glucuronic and
galacturonic acid. (Mojovi¢ et al., 2007). Hemicelluloses are mostly dissolved in
alkalis so that they can be more easily hydrolyzed (Sanchez and Cardona, 2008)

Lignin is a very complex molecule composed of phenylpropane units.
Wood has a high lignin content. Chemical bonds between lignin and
hemicellulose and celluloses are ester, ether and glycosidic. Ether bonds make
lignin extremely resistant to chemical and enzymatic decomposition, while
biological decomposition is facilitated by many fungi and certain
actinomycetes.

Extractives are among the main components of wood materials soluble in
neutral organic solvents and water. They consist of a large number of lipophilic
and hydrophilic components. Extractives can be classified into four groups: 1)
terpenoids and steroids, 2) fats, and waxes, 3) phenolic compounds and 4)
inorganic components (Mojovic et al., 2007).

Pretreatment methods

Pretreatment procedures are carried out on biomass to overcome the
biomaterial's initial resistance to conversion due to their complex
physicochemical structure. The processes result in the breakdown of the
biomass's components into cellulose, hemicellulose, and lignin (Figure 2). The
porosity and surface area of the cellulosic moiety will increase as cellulose
decomposes, while the crystallinity will decrease (Semencenko et al., 2011).
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Figure 2. The effect of pretreatment on the lignocellulosic biomass structure

Agricultural waste and other lignocellulosic biomass are pretreated
primarily to lower the amount of energy required for conversion, lower the
cost, and produce sugars directly from the biomass (Areepak et al., 2022; Zhang
et al., 2021). Physical, chemical, biological, physicochemical, and green solvent-
based processes are some of the typical pretreatment methods (Awogbemi and
Von Kallon, 2022). However, traditional physicochemical methods for
removing lignin from lignocellulose feedstocks entail the use and synthesis of a
variety of hazardous chemical compounds, some of which can hinder the
process itself, as well as considerable energy consumption (Saha et al. 2016).
The biological delignification of lignocellulose is an alternative process that is
less expensive and safe for the environment. Although biological treatments
have clear advantages over conventional ones, they also have certain
drawbacks, such as taking longer and being less effective (Cilerdzi¢ et al., 2022).
It is generally recognized that white-rot fungi and their ligninosomes,
composed of peroxidases and laccases, are the most promising candidates for
the biological pretreatment of lignocellulose. They differ substantially in terms
of the method of depolymerizing lignocellulose, i.e., whether they degrade
lignocellulose polymers concurrently or only lignin (Saha et al. 2016).
According to KneZevic et al. (2014), some species have already been confirmed
as effective delignifiers of wheat straw, rice straw, oak sawdust, and oil palm
wastes, respectively.
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Conclusion

Current trends in research regarding the improvement of pretreatment and
processing of lignocellulosic biomass, including agricultural residues are closely
related to the nature and complex structure of biomaterials. Pretreatment is
unavoidable due to the benefits it provides, although adding to the cost,
infrastructure needs, labor demands, and energy consumption of the entire
production process. Novel methods for pretreatment of biomass may provide
environmentally advantageous, financially feasible, and sustainable solutions
for improving the biodegradability and digestibility of crop residues,
agricultural waste, and other lignocellulosic biomass. Analyzing the possible
energy and economic impacts of the pre-treatment process is required to make
efficient use of the raw material. Although biological treatments clearly
outperform conventional ones, they also have some disadvantages, such as
longer treatment times and lower efficacy. Mechanical pretreatment should be
reduced, despite the fact that it is frequently necessary, while the chemical
pretreatment should be used when processing wood. Using a mix of various
approaches is the new strategy to get beyond the drawbacks of pretreatment
methods that are carried out as a single operation.
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