BOOK
OF ABSTRACTS

0
INOPTEP ZOZSQQPTEP 2023

VIII INTERNATIONAL CONFERENCE
SUSTAINABLE POSTHARVEST
AND FOOD TECHNOLOGIES

INOPTEP 2023

and

XXXV SCIENTIFIC - PROFESSIONAL
CONFERENCE PROCESSING
AND ENERGY IN AGRICULTURE

PTEP 2023

Subotica — Pali¢, hotel Elitte Palié,
23 — 28. april 2023.



Publisher / Izdavac

National Society of Processing and Energy in Agriculture, Novi Sad, Serbia
Nacionalno drustvo za procesnu tehniku i energetiku u poljoprivredi, Novi Sad,
Trg Dositeja Obradovica 8

Co-publisher / Suizdava¢

Faculty of Agriculture, Novi Sad, Serbia

Poljoprivredni fakultet, Novi Sad, Trg Dositeja Obradovica 8
Editor in Chief / Glavni i odgovorni urednik:

Prof. Dr. Milivoj Radoj¢in

Editors / Urednici

Prof. Dr. Filip Kuli¢

Prof. Dr. Ivan Pavkov

For Publisher / Za izdavaca:

Mr. Miladin Kosti¢

Technical editor / Tehnicki urednik:

Dr. Milivoj Radojcin

Printed by / Stampa:

E-publishing PTEP Society

Edition / Tiraz: 200

ISBN: 978-86-7520-581-4

E-mail: ptep@ptep.org.rs

WWwWw.ptep.org.rs



SCIENTIFIC COMMITTEE / NAUCNI ODBOR

International members / Clanovi iz inostranstva:

Prof. Dr. Marko Dalla Rosa, Italy, University of Bologna;

Prof. Dr. Margarida Cortez Vieira, Portugal, University of Algarve, Faro, ISEKI Food Association President;
Prof. Dr. Rui Costa, Portugal, Polytechnic Institute of Coimbra, ISEKI Food Association Secretary General,;
Prof. Dr. Gerhard Schleining, Austria, BOKU, Vienna;

Prof. Dr. Paola Pittia, Italy, University of Teramo;

Prof. Dr. Silva Cristina, Portugal, Portuguese Catholic University;

Prof. Dr. Harris Lazarides, Greece, Aristotle University of Thessaloniki;

Prof. Dr. Tajana Kricka, Croatia, University of Zagreb;

Prof. Dr. Zuzana Hlavacova, Slovakia, Slovak University of Agriculture in Nitra;

Prof. Dr. Zsuzsanna Fustos, Hungary, Corvinus University of Budapest;

Prof. Dr. Costas Biliaderis, Greece, Aristotle University of Thessaloniki;

Prof. Dr. Vlasta Vozarova, Slovakia, Slovak University of Agriculture in Nitra;

Prof. Dr. Vangelce Mitrevski, North Macedonia, University of Bitola;

Prof. Dr. Stavros Vougioukas, USA, University of California;

Prof. Dr. Dorota Kregiel, Poland, Lodz University of Technology;

Prof. Dr. Drago Subari¢, Croatia, Josip Juraj Strossmayer University, Osijek;

Dr. Branimir Simi¢, Croatia, Agricultural Institute Osijek;

Prof. Dr. Cosmin Silasan, Romania, Banat’s University of Agricultural Sciences and Veterinary Medicine;
Prof. Dr. Izabela Witonska, Poland, Lodz University of Technology;

Prof. Dr. Verica Dragovié¢-Uzelac, Croatia, University of Zagreb;

Prof. Dr. Neven Vo¢a, Croatia, University of Zagreb and

Prof. Dr. Antonio Modesto Chaves, Brasil, State University of Southwestern Bahia, Itapetinga.

National members / Domac¢i ¢lanovi:

Prof. Dr. Mirko Babi¢, Faculty of Agriculture, University of Novi Sad;

Prof. Dr. Babi¢ Ljiljana, Faculty of Agriculture, University of Novi Sad;

Prof. Dr. Milica Radosavljevi¢, Maize Research Institute “Zemun Polje”, Belgrade;

Prof. Dr. Dragan Skori¢, Member of Serbian Academy of Science and Arts;

Dr. Jovanka Levié, Institute of Food Technology, University of Novi Sad,;

Prof. Dr. Filip Kuli¢, Faculty of Technical Science, University of Novi Sad;

Prof. Dr. Ivan Pavkov, Faculty of Agriculture, University of Novi Sad;

Prof. Dr. Milivoj Radoj¢in, Faculty of Agriculture, University of Novi Sad;

Prof. Dr. Milos Tesi¢, Faculty of Technical Science, University of Novi Sad;

Dr. Olivera Puragié¢, Institute of Food Technology, University of Novi Sad;

Dr. Milka Vujakovié, Agricultural Extension Service "Agricultural Station", Novi Sad;

Dr. Goran Todorovi¢, Maize Research Institute “Zemun Polje”, Belgrade;

Dr. Lana Dukanovi¢, Institute for Plant Protection and Environment, Belgrade;

Prof. Dr. Ljiljana Mojovié¢, Faculty of Technology and Metallurgy, University of Belgrade;
Prof. Dr. Masa Bukurov, Faculty of Technical Science, University of Novi Sad,;

Prof. Dr. Aleksandra Dimitrijevié¢, Faculty of Agriculture, University of Belgrade, Belgrade;
Prof. Dr. Nebojsa Novkovié¢, Faculty of Agriculture, University of Novi Sad;

Prof. Dr. Jelena Pejin, Faculty of Technology, University of Novi Sad;

Prof. dr. SiniS$a Bikié¢, Faculty of Technical Science, University of Novi Sad;

Dr. Vladimir Bugarski, Faculty of Technical Science, University of Novi Sad;

Dr. Sonja Gvozdenac, Institute of Field and Vegetable Crops Novi Sad and

Dr. Aleksandra Puki¢ Vukovié, Faculty of Technology and Metallurgy, University of Belgrade.



ORGANIZERS OF THE CONFERENCE:
UNIVERSITY IN NOVI SAD,

FACULTY OF AGRICULTURE,
DEPARTMENT OF AGRICULTURAL
ENGINEERING

and

NACIONAL SOCIETY OF PROCESSING
AND ENERGY IN AGRICULTURE,

NOVI SAD, SERBIA.

COORGANIZERS OF THE CONFERENCE:
ISEKI FOOD Association, Wiena, Austria,
Institute of Food Technology, Novi Sad,

Maize Research Institute “Zemun Polje”, Belgrade,
Institute of Field and Vegetable Crops Novi Sad,
Faculty of Technical Sciences, Novi Sad and
Faculty of Technology, Novi Sad.

CONFERENCE HONORARY COMMITTEE

Prof. dr Mirko Babi¢, PTEP honorary president,
UNS Novi Sad;

Prof. dr Nedeljko Tica, Dean of the Faculty of
Agriculture, UNS Novi Sad,

Branko Ruzi¢, Minister for Education, Science
and Technological Development of the
Republic of Serbia,

Prof. dr Margarida Vieira, President of ISEKI
Food Association,

Viladimir Gali¢, Provincial Secretary for
Agriculture, Water Management and Forestry,
APV,

Prof. dr Zoran Milosevi¢, Provincial Secretary for
Higher Education and Scientific Research,
APV,

Dr Elizabet Jani¢ Hajnal, Director of the Institute
for Food Technologies, UNS Novi Sad,

Dr Miodrag Tolimir, Director of the Maize
Research Institute "Zemun Polje", Belgrade —
Zemun,

Dr Jegor Miladinovié, Director of the Institute of
Field and Vegetable Crops, Novi Sad,

Prof. dr Biljana Pajin, Dean Faculty of
Technology, UNS Novi Sad,

Prof. dr Srdan Kolakovi¢, Dean of the Faculty of
Technical Sciences, UNS Novi Sad,

Mr Miladin Kosti¢, President of the PTEP, Login
eko doo, Beograd and

Prof. dr Filip Kuli¢, Secretary General of the
PTEP, Faculty of Technical Sciences, Novi
Sad.

ORGANIZATORI SKUPA:
UNIVERZITET U NOVOM SADU,
POLJOPRIVREDNI FAKULTET,
DEPARTMAN ZA POLJOPRIVREDNU
TEHNIKU

1

NACIONALNO DRUSTVO ZA PROCESNU
TEHNIKU I ENERGETIKU U
POLJOPRIVREDI, NOVI SAD

SUORGANIZATORI SKUPA:

ISEKI FOOD Association, Be¢, Austrija;
Institut za prehrambene tehnologije, Novi Sad,
Institut za kukuruz “Zemun Polje”, Beograd,
Institut za ratarstvo i povrtarstvo, Novi Sad,
Fakultet tehnic¢kih nauka, Novi Sad i
Tehnoloski fakultet, Novi Sad.

POCASNI ODBOR KONFERENCIJE:

Prof. dr Mirko Babi¢, Pocasni predsednik
Nacionalnog drustva za procesnu tehniku i
energetiku u poljoprivredi, Poljoprivredni
fakultet, UNS Novi Sad

Prof. dr Nedeljko Tica, Dekan Poljoprivrednog
fakulteta, UNS Novi Sad,

Branko Ruzi¢, Ministar za prosvetu, nauku i
tehnoloski razvoj Republike Srbije,

Prof. dr Margarida Vieira, Predsednik ISEKI
Food Association,

Viadimir Gali¢, Pokrajinski sekretar za
poljoprivredu, vodoprivredu i Sumarstvo, APV,

Prof. dr Zoran Milosevi¢, Pokrajinski sekretar za
visoko obrazovanje i nau¢noistrazivacku
delatnost, APV,

Dr Elizabet Jani¢ Hajnal, Direktor Instituta za
prehrambene tehnologije, UNS Novi Sad,

Dr Miodrag Tolimir, Direktor Instituta za kukuruz
”Zemun Polje”, Beograd — Zemun,

Dr Jegor Miladinovié, Direktor Instituta za
ratarstvo i povrtarstvo, Novi Sad,

Prof. dr Biljana Pajin, Dekan Tehnoloskog
fakulteta, UNS Novi Sad,

Prof. dr Srdan Kolakovi¢, Dekan Fakulteta
tehnickih nauka, UNS Novi Sad,

Mr Miladin Kosti¢, Predsednik Nacionalnog
drustva za procesnu tehniku i energetiku u
poljoprivredi, Login eko doo, Beograd i

Prof. dr Filip Kuli¢, Generalni sekretar
Nacionalnog drustva za procesnu tehniku i
energetiku u poljoprivredi, Fakultet tehnickih
nauka, Novi Sad



SPONSORS OF THE CONFERENCE:

Ministry of Education, Republic of Serbia,
Autonomus Province of Vojvodina

Provincial Government:

Provincial Secretariat for Higher Education and
Scientific Research

and

Provincial Secretariat for Agriculture, Water
Management and Forestry.

ORGANIZING COMMITTEE

Mr. Miladin Kosti¢, President of the PTEP, Login
eko doo, Beograd,

Prof. dr Filip Kuli¢, Secretary General of the
PTEP, UNS Novi Sad;

Prof. dr Mirko Babi¢, PTEP honorary president,
UNS Novi Sad;

Prof. dr Ivan Pavkov, UNS Novi Sad;

Prof. dr Milivoj Radojcin, UNS Novi Sad,

Marko Nenadié¢ dipl.ing., Uljarice Backa doo
Novi Sad;

Dr. Olivera Puragi¢, UNS Novi Sad and

Dr. Marijenka Tabakovi¢, Maize Research
Institute, Zemun Polje

Mirko Protic¢ dipl. ing., Agromarket, Agroseme
AD Kikinda.

Dr. Velimir Loncarevié, Institute of Field and
Vegetable Crops Novi Sad;

Danka Dujovi¢ dipl.ing., Al Dahra Serbia doo,
Padinska Skela;

POKROVITELJI KONFERENCLJE:

Ministarstvo prosvete, Republike Srbije,
Izvrsno veée AP Vojvodine:

Pokrajinski sekretarijat za visoko obrazovanje
1 naucno-istrazivacku delatnost

i

Pokrajinski sekretarijat za poljoprivredu,
vodoprivredu i Sumarstvo.

ORGANIZACIONI ODBOR SKUPA:

Mr Miladin Kosti¢, predsednik Nacionalnog
drustva za procesnu tehniku i energetiku u
poljoprivredi, Login eko doo, Beograd,

Prof. dr Filip Kuli¢, generalni sekretar drustva
PTEP, Fakultet tehnickih nauka Novi Sad

Prof. dr Mirko Babi¢, poCasni predsednik drustva
PTEP, Poljoprivredni fakultet Novi Sad

Prof. dr Ivan Pavkov, Poljoprivredni fakultet Novi
Sad,

Prof. dr Milivoj Radojcin, Poljoprivredni fakultet
Novi Sad,

Marko Nenadié¢ dipl.ing., Uljarice Backa doo
Novi Sad

Dr Olivera Puragié¢, Naucni institut za
prehrambene tehnologije Novi Sad

Dr Marijenka Tabakovié, Institut za kukuruz
Zemun Polje

Mirko Proti¢ dipl. ing., Agromarket, Agroseme
AD Kikinda,

Dr Velimir Loncarevi¢, Institut za ratarstvo 1
povrtarstvo Novi Sad,

Danka Dujovic¢, dipl.ing., Al Dahra Srbija doo
Padinska Skela,



BOOK OF ABSTRACTS
VIII INTERNATIONAL CONFERENCE SUSTAINABLE POSTHARVEST AND FOOD TECHNOLOGIES - INOPTEP 2023
XXXV SCIENTIFIC - PROFESSIONAL CONFERENCE PROCESSING AND ENERGY IN AGRICULTURE - PTEP 2023
Subotica — Pali¢, hotel Elitte Pali¢, 23 — 28. april 2023.

EFFECTS OF ANCIENT WHEAT SOURDOUGH ADDITION ON BREAD
RHEOLOGICAL AND TEXTURAL PROPERTIES

Nikola MARAVIC, Jelena TOMIC, Dubravka SKROBOT, Tamara DAPCEVIC-HADNAPEY,
Marijana SAKAC, Miroslav HADNADEV
University of Novi Sad, Institute of Food Technology, Bulevar cara Lazara 1, Novi Sad, Serbia
Contact: nikola.maravic@fins.uns.ac.rs

Ancient varieties of wheat were neglected for some time, due to the advantages of modern varieties such as high yield
with improved technological characteristics. The term modern wheat refers to wheat varieties which has been subjected
to numerous changes in order to achieve previously mentioned characteristics. However, consumer’s awareness of the
importance of nutritional quality ingredients in food, as well as potential health benefits, has contributed to the revival of
the use of ancient varieties. Furthermore, implementation of processes such as sourdough fermentation can improve dough
and products characteristics. Sourdough fermentation is one of the most common processes used by artisan bakeries. The
use of sourdough contributes to the rheological properties, influences the texture (hardness, adhesiveness, cohesiveness,
chewiness, gumminess), shape, specific volume, colour, and moisture retention of products. Furthermore, there are some
studies focusing on the improvement of microbiological, nutritional and functional characteristics of sourdough bread
obtained with the flour of some ancient wheat species. Since the textural properties of food are closely related to its
rheological properties, achieving good properties and improving dough rheological properties are important for obtaining
good quality product which is reflected especially at sensory characteristics of products.

The sourdough was obtained from spontaneously fermented emmer, khorasan, spelt and wheat flour. After achieving
mature sourdough, the bread was prepared for further investigation. Rheological measurements of dough samples were
monitored for 6 hours fermentation, while textural properties (textural profile analysis — TPA) and specific volume were
investigated on obtained bread samples.

The samples exhibited different trends in rheological parameters. Dough extensibility has increased during fermentation
in samples with ancient wheat varieties, except in khorasan where during first few hours dough extensibility has been
increasing and after 4 hours the extensibility has been decreased. However, the dough extensibility of modern wheat has
decreased during first hours and after 4 hours has significantly increased. The specific volume of wheat sourdough sample
has been significantly lower compared to other three ancient wheat samples. According to TPA tests, ancient wheat
varieties had lower hardness and chewiness values, compared to modern wheat-based sourdough.

Due to different characteristics of flour and presence of different microbiota, rheological behaviour of samples showed
different trends. However, after examination of textural and volume characteristics of bread samples it can be concluded
that ancient wheats had higher potential for creating products with better quality. Further research should be conducted,
in terms of nutritional and functional properties, in order to improve and additionally confirm above-mentioned statement.
Key words: sourdough, rheology, ancient wheat
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UTICAJ DODATKA KISELOG TESTA DREVNIH ZITA NA REOLOSKE I TEKSTURNE
OSOBINE HLEBA
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Marijana SAKAC, Miroslav HADNADEV
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Drevne sorte pSenice su neko vreme bile zanemarene, prvenstveno zbog prednosti savremenih sorti kao §to su visok prinos
sa poboljsanim tehnoloskim karakteristikama. Pod pojmom moderna pSenica podrazumevaju se sorte pSenice koje su
podvrgnute brojnim promenama u cilju postizanja prethodno navedenih karakteristika. Medutim, svest potrosaca o
znacaju nutritivnog kvaliteta sastojaka u hrani, kao i potencijalnim zdravstvenim prednostima, doprinelo je ozivljavanju
upotrebe drevnih sorti pSenice. Pored toga, primena procesa kao Sto je fermentacija kiselih testa moze poboljsati
Upotreba kiselog testa doprinosi reoloskim svojstvima, uti¢e na teksturu (tvrdocu, lepljivost, kohezivnost, zvakanje,
gustocu), oblik, specifiénu zapreminu, boju i zadrzavanje vlage proizvoda. Naime, postoje studije koje se fokusiraju na
poboljsanje mikrobioloskih, nutritivnih i funkcionalnih karakteristika hleba od kiselog testa dobijenog od brasna drevnih
vrsta pSenice. Buduci da su teksturna svojstva hrane usko povezana sa njenim reoloskim svojstvima, postizanje dobrih
svojstava i poboljsanje reoloskih svojstava testa su vazni za dobijanje proizvoda dobrog kvaliteta, $to se posebno odrazava
na senzorne karakteristike proizvoda.

Kiselo testo je dobijeno spontanom fermentacijom brasna dikokuma, kamuta, spelte i pSenice. Nakon postizanja stadijuma
zrelog kiselog testa, hleb je pripremljen i naknadno ispitivan. ReolosSka merenja testa su prac¢ena tokom 6 sati fermentacije,
dok su na dobijenim uzorcima hleba ispitivana teksturna svojstva (analiza teksturnog profila — TPA) i specifi¢na
zapremina.

Uzorci su pokazali razli¢ite trendove u reoloskim parametrima. Rastegljivost testa se poveéavala tokom fermentacije u
uzorcima od drevnih sorti pSenice, osim kod kamuta gde je u prvih nekoliko sati rastegljivost testa bila povecana, a nakon
4 sata se smanjivala. Za razliku od njih, testo od moderne sorte pSenice je pokazalo smanjenje rastegljivosti u prvim
satima, a posle 4 sata se znacajno povecalo. Specifi¢na zapremina uzorka kiselog testa na bazi pSeni¢nog brasna je
znacajno niza u poredenju sa ostala tri uzorka drevnih sorti pSenice. Prema TPA testovima, stare sorte pSenice imaju nize
vrednosti tvrdoée 1 zZvakljivosti u poredenju sa hlebom dobijenim od kiselog testa na bazi moderne sorte pSenice.

Zbog razlicitih karakteristika brasna i prisustva razli¢ite mikrobiote, reoloSko ponaSanje uzoraka je pokazalo razlicite
trendove. Medutim, nakon ispitivanja teksturnih i zapreminskih karakteristika uzoraka hleba moze se zakljuciti da drevne
sorte pSenice imaju velik potencijal za kreiranje proizvoda boljeg kvaliteta. Potrebno je sprovesti dalja istrazivanja u
pogledu nutritivnih i funkcionalnih svojstava, kako bi se unapredile i dodatno potvrdile gore navedene konstatacije.
Kljucne reci: kiselo testo, reologija, drevne sorte pSenice
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