FIRST INTERNATIONAL SCIENTIFIC AGRI-BUSINESS CONFERENCE
"AGRO MAK" 2025.

"ORGANIC AND FUNCTIONAL FOOD WITH RURAL TOURISM -
SUSTAINABILITY AND FUTURE OF MACEDONIA AND THE REGION
OF SOUTHEASTERN EUROPE"

IPBA MEI'YHAPOJIHA HAYYHO ATI'PO-BU3HUC KOH®EPEHIUJA

"AI'PO MAK" 2025

"OPTAHCKA U ®YHKIUOHAJIHA XPAHA CO PYPAJIEH TYPU3AM -
OAPKJIMBOCT N ©ITHUHA HA MAKEJJOHHUJA U PETUOHOT HA
JYITOUCTOYHA EBPOIIA"

PROCEEDINGS

Editor:
Dragan Cvetkovic

EDITION: EcoAgroTour - FOR SUSTAINABLE DEVELOPMENT ﬁ

Sveti Nikole, North Macedonia
04. — 06. April, 2025.



Chamber of Organic Producers— COP, Kumanovo, Republic of North Macedonia,
Komopa na Oprauncku [Ipoussoaurenn— KOII, Kymanoso, PC Maxkenonuja

International Slavic University, Sveti Nikole, Republic of North Macedonia
Mefynaponen Cnasjancku ¥Ynusepsurer, Ceeru Hukone, PC Makenonuja

Organise

FIRST INTERNATIONAL SCIENTIFIC AGRI-BUSINESS CONFERENCE
IIPBA MEI'YHAPO/IHA HAYYHO AT'PO-BU3HUC KOH®EPEHIINJA

In cooperation with:

Center for Research, Science, Education, and Mediation "CINEP",
Belgrade, Serbia

Ilenrap 3a UctpaxyBamwe, Hayka, Enykanuja u [locpenysame "LIUHEIT",
benrpan, CpOuja

Association for Development of Agriculture and Environmental Protection through
Research, Education, and Biodiversity Conservation "ZIVOT," Kumanovo, Republic
of North Macedonia
3npyKeHHUE 3a Pa3BOj HA 3¢MjO/ICIICTBO U 3aIITHTA HA JKUBOTHATA CPCIMHA TIPCKY
HCTPaXyBame, eyKallija v oJipKyBame Ha onomusep3uter "JKUBOT",
Kymanoro, PC Makenonuja

Publisher:
Association Life, Kumanovo,
3
nalznasau:
3npyxenue XKupot, KymanosoBau:

Editor:
Mr. Dragan Cvetkovic

Ypennuk:
Hparan L{BeTkoBUK

Issue editor:
Prof. PhD. Sasa Stepanov

Technical editor and Graphic design:
Gorjan Cvetkovic

Editorial board / Reviewers
Prof. PhD Jordan Gjorchev, North Macedonia
Prof. PhD Ljupcho Mihajlov, North Macedonia
Prof. PhD Todor Petkovic, Serbija
MsC. Julijana Pandurevic, Canada
Circulation:
50 exemplars
Year of Publishing 2025
TI'oguna Ha u3naBame 2025
Printed by:
Grafoteks, Kumanovo






)
AgroMak 2922

Chamber of Organic Producers of Macedonia — COP
Republic of North Macedonia

FIRST INTERNATIONAL
SCIENTIFIC AGRI-BUSINESS CONFERENCE

CERTIFICATE

Adut GVN - Kumaneve

"ORGANIC AND FUNCTIONAL FOOD WITH RURAL TOURISM -
SUSTAINABILITY AND FUTURE OF MACEDONIA AND THE REGION
OF SOUTHEASTERN EUROPE”

EDITION: EcoAgroTour - FOR SUSTAINABLE DEVELOPMENT
Sveti Nikole, North Macedonia

04. — 06. April, 2025
W 7
& )

7
Président of the President of the
organizipg commitee scientific commitee
Mr. Dragan Cvetkovic Prof. PhD Ljupcho Mi




HONORARY COMMITTEE

Academic Prof. PhD. Dragan Shkoric, Serbian Academy of Sciences and Arts, Serbia;
Prof. PhD. Emeritus Slobodan Cerovié¢, Founder and President of the Academy of
Hospitality, Tourism, and Wellness, Belgrade, Serbia;

Prof. PhD. Emeritus Slobodan Unkovi¢, Founder and Chairman of the Council of the
Academy of Hospitality, Tourism, and Wellness, Belgrade, Serbia;

Prof. PhD. Ilija Karov, University “Goce Delcev,” Faculty of Agriculture, Shtip,
North Macedonia;

Prof. PhD. Vesna Knights, "St. Kliment Ohridski" University, Bitola, Faculty of
Technology and Technical Sciences, Veles, North Macedonia;

Prof. PhD. Anka Trajkovska Petkoska, "St. Kliment Ohridski" University, Bitola, Faculty
of Technology and Technical Sciences, Veles, North Macedonia;

Mr. Zivko Popovski — Cvetin, artist, painter, and humanist, candidate for the Nobel Peace
Prize, North Macedonia;

Mr. Abdulezel Dogani, Veze Sharri, Tetovo, North Macedonia;

Mrs. Gabriela Micevska, IME, Swiss Program for Increasing Market Employability,
Skopje, North Macedonia;

Mr. Aleksandar Janjikj, Swisslion — Agroplod, Skopje, North Macedonia;

ORGANIZING COMMITTEE

Mr. Dragan Cvetkovic, President, Kumanovo, North Macedonia;
Prof. PhD Jordan Gjorchev, Deputy President, Sveti Nikole, North Macedonia;

Acad. Prof. Dr. Rade Biochanin, member, Travnik, Bosnia and Herzegovina;

Prof. PhD. Milos Tucovic, member, Belgrade, Serbia;

Prof. PhD. Boro Krstic, member, Bijeljina, Republika Srpska, buH;

Mr Zoran Sunjka, member, Belgrade, Serbia;

Ass. MSc Katarina Temelkovska Ristevska, member, Veles, North Macedonia;
Ass. MSc Eleonora Delinikolova, member, Veles, North Macedonia;

Ass. MSc Tanja Sojanovska, member, Veles, North Macedonia;

Ass. Hava Miftari, member, Tetovo, North Macedonia;

Ass. Durim Alija, member, Tetovo, North Macedonia;

Mrs. Blagica Gavrilovska Cvetkovikj, member, Kumanovo, North Macedonia;
Mr. Kire Andev, member, Skopje, North Macedonia;

Mr. Bobi Krstevski, member, North Macedonia;

Mr. Slobodan Vuksanovic, member, Skopje, North Macedonia;

Mr. Milorad Jeremic, member, Telekom Serbia, Sabac, Serbia;

Mrs. Marela Ceceric, member, Split, Croatia;

Mr. Zeljko Sremcevic, member, Prague, Czech Republic;



SCIENTIFIC COMMITTEE
PRESIDENT OF THE SCIENTIFIC COMMITTEE

1.

Prof. PhD Ljupcho Mihajlov, "Goce Delchev" University, Faculty of Agriculture,
Department of Plant Production, Shtip, North Macedonia;

DEPUTY PRESIDENT OF THE SCIENTIFIC COMMITTEE

1.

Prof. PhD Sasa Stepanov, Center for Research, Science, Education, and Mediation
"CINEP", Belgrade, Serbia;

MEMBERS OF THE SCIENTIFIC COMMITTEE:

NORTH MACEDONIA

1. Prof. PhD Jordan Gjorchev, Founder and Chairman of the Board, International Slavic
University, Sveti Nikole;

2. Prof. PhD Lenche Petreska, Rector, International Slavic University, Sveti Nikole;

3. Prof. PhD Slavcho Chungurski, Vice-Rector of AUE FON, Skopje;

4. Prof. PhD Pavlina Stojanova, Vice Rector for Education, International Slavic
University, Sveti Nikole;

5. Prof. PhD Emilija Arsov, Dean of the Faculty of Agriculture, "Goce Delchev"
University, Shtip;

6. Prof. PhD Vezirka Jankulovska, Dean of the Faculty of Technological and Technical
Sciences, Veles, University "St. Kliment Ohridski" — Bitola;

7.  Prof. PhD Dzezair Idrizi, Dean of the Faculty of Food Technology and Nutrition,
University of Tetovo, Tetovo;

8. Prof. PhD Mile Peshevski, "Ss. Cyril and Methodius" University, Faculty of
Agricultural Sciences and Food, Institute of Agroeconomics, Skopje;

9. Prof. PhD Jorde Jakimovski, Institute for Sociological, Political, and Legal Research,
Skopje;

10. Prof. PhD Stojan Debarliev, "Ss. Cyril and Methodius" University, Faculty of
Economics, Department of Management, Skopje;

11. Prof. PhD Daniela Todevska, "Goce Delchev" University, Faculty of Agriculture,
Department of Plant Production, Shtip;

12. Prof. PhD Sanja Kostadinovic-Velichkovska, "Goce Delchev" University, Faculty of
Agriculture, Shtip;

13. Prof. PhD Violeta Ivanova Petropoulos, "Goce Delchev" University, Faculty of
Agriculture, Shtip;

14. Prof. PhD Sasha Mitrev, "Goce Delchev" University, Faculty of Agriculture, Shtip;

15. Prof. PhD Liljana Koleva Gudeva, "Goce Delchev" University, Faculty of
Agriculture, Shtip;

16. Prof. PhD Fidanka Trajkova, "Goce Delchev" University Faculty of Agriculture,
Shtip;

17. Prof. PhD Biljana Balabanova, "Goce Delchev" University, Faculty of Agriculture,
Shtip;

18. Prof. PhD Natalija Markova Ruzdic, "Goce Delchev" University, Faculty of
Agriculture, Shtip;

19. Prof. PhD Fidanka Ilieva, "Goce Delchev" University, Faculty of Agriculture, Shtip;

20. Prof. PhD Tatjana Kalevska, University "St. Kliment Ohridski", Bitola, Faculty of
Technology and Technical Sciences, Veles;

21. Prof. PhD Daniela Nikolovska Nedelkoska, University "St. Kliment Ohridski", Bitola,

Faculty of Technology and Technical Sciences, Veles;



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Prof. PhD Gorica Pavlovska, University "St. Kliment Ohridski", Bitola, Faculty of
Technology and Technical Sciences, Veles;

Prof. PhD Valentina Pavlova, University "St. Kliment Ohridski", Bitola, Faculty of
Technology and Technical Sciences, Veles;

Assoc. Prof. PhD Viktorija Stamatovska, University "St. Kliment Ohridski", Bitola,
Faculty of Technology and Technical Sciences, Veles;

Assoc. Prof. PhD Tatjana Blazhevska, University "St. Kliment Ohridski", Bitola,
Faculty of Technology and Technical Sciences, Veles;

Assistant Prof. PhD Nevena Gruevska, University "St. Kliment Ohridski", Bitola,
Faculty of Technology and Technical Sciences, Veles;

Junior Assistant Sanja Sazdovska, University "St. Kliment Ohridski", Bitola, Faculty
of Technology and Technical Sciences, Veles;

Prof. PhD Sasho Manasov, International Slavic University, Faculty of Technical
Sciences and Informatics, Sveti Nikole;

Prof. PhD Ljupcho Vckov, International Slavic University, Faculty of Economics and
Entrepreneurship Organization, Sveti Nikole;

Prof. PhD Hadzib Salkich, International Slavic University, Faculty of Technical
Sciences and Informatics, Sveti Nikole;

Prof. PhD Hazir Pologjani, University of Tetovo, Faculty of Agriculture and
Biotechnology (FAB), Tetovo;

Assoc. Prof. PhD Gafur Xhabiri, University of Tetovo, Faculty of Food Technology
and Nutrition, Tetovo;

Assoc. Prof. PhD Namik Durmishi, University of Tetovo, Faculty of Food
Technology and Nutrition, Tetovo;

Prof. PhD Radmil Polenakovic, "Ss. Cyril and Methodius" University, Faculty of
Mechanical Engineering, Skopje;

Assoc. Prof. PhD Trajche Velkovski, "Ss. Cyril and Methodius" University,Faculty of
Mechanical Engineering, Skopje;

Prof. PhD Vladimir Vuksanovic, "Ss. Cyril and Methodius" University, Faculty of
physical education sport and health, Skopje;

M.Sc. Stojan Srbinoski, Research Associate, Balkan Scientific Center of the Russian
Academy of Natural Sciences (BNC RAEN), Skopje;

SERBIA

1.

2.

3.

Academic Prof. PhD Mitar Lutovac, Balkan Scientific Center of the Russian Academy
of Natural Sciences, Belgrade;

Academic Prof. PhD Mihail Ostojic, Developmental Academy of Agriculture of
Serbia, Belgrade;

Academic Prof. PhD Nebojsa Markovic, Developmental Academy of Agriculture of
Serbia, Belgrade;

Academici Prof. PhD Ratko Kovacevic, Developmental Academy of Agriculture of
Serbia, Belgrade;

Prof. PhD Drago Cvijanovic, University of Kragujevac, Faculty of Hospitality and
Tourism, Vrnjacka Banja;

Prof. PhD Todor Petkovic, Higher Business School of Professional Studies, Belgrade;
Prof. PhD Dragan Bataveljic, Faculty of Law, University of Kragujevac, Secondary
Health and Sanitary School "VISAN", Belgrade;

Assoc. Prof. PhD Vojin Cvijanovic, Institute for the Application of Science in
Agriculture, Belgrade;

Prof. PhD Radivoje Jevtic, Scientific Advisor, Institute for Field and Vegetable Crops,
Novi Sad;



10. Prof. PhD Slobodan Vlaic, Scientific Advisor, Institute for Field and Vegetable Crops,
Novi Sad;

11. Prof. PhD Vladimir Filipovic, Scientific Advisor, Institute for Horticulture,
Smederevska Palanka;

12. Prof. PhD Emil Rekanovic, Institute for Pesticides and Environmental Protection,
Laboratory for Applied Phytopathology, Zemun, Belgrade;

13. Prof. PhD Danijela Pavlovic, Academy of Hospitality, Tourism, and Wellness,
Belgrade;

14. Prof. PhD Aleksandra Vujko, Singidunum University, Faculty of Management in
Tourism and Hospitality, Belgrade;

15. Prof. PhD Radovan Pejanovic, Balkan Scientific Association of Agricultural
Economists, Belgrade;

16. Prof. PhD Goran Maksimovic, Balkan Scientific Association of Agricultural
Economists, Belgrade;

17. PhD. Vladan Ugrenovic, Principal Research Fellow, Institute for Soil Science,
Belgrade;

18. Zoran Jelenkovic, President of the Mycological and Fungal Association of Serbia;

MONTENEGRO
1. Assoc. Prof. PhD Danijela Raichevic, University of Montenegro, Biotechnical Faculty,
Podgorica;
BOSNIA AND HERZEGOVINA
1. Acad. Prof. PhD Rade Biochanin, Pan-European University "Apeiron", Banja Luka
and International University of Travnik;
2. Prof. PhD Gorica Cvijanovic, Rector, University of Bijeljina, Bijeljina, Republika
Srpska;
3. Prof. PhD Miroslav Nedeljkovic, University of Bijeljina, Republika Srpska;
4. Prof. PhD Bahrija Umihanic, Faculty of Economics, Tuzla;
5. Prof. PhD Merima Mujkic Aljic, Advisor at the Tourism Community of Tuzla Canton
Zhivinice;
6. Prof. PhD Marko Ivankovic, Federal Agro-Mediterranean Institute, Mostar;
7. Assoc. Prof. PhD Marija Bajagic, University of Bijeljina, Bijeljina, Republika Srpska
SLOVENIA
1. Prof. PhD Lea-Marija Colaric-Jakshe, High School for Rural Region Management
GRM, Novo Mesto;

CROATIA

1. Prof. PhD Jasmina Lukinac, Josip Juraj Strossmayer University of Osijek, Osijek;

2. Prof. PhD Marko Jukic, Josip Juraj Strossmayer University of Osijek, Osijek;

3. Prof. PhD Jasenka Gajdosh Kljusuric, University of Zagreb, Faculty of Food
Technology and Biotechnology, Zagreb;

4. Assoc. Prof. PhD Tamara Jurina, University of Zagreb, Faculty of Food Technology
and Biotechnology, Zagreb;

5. Prof. PhD Marko Juraki¢, "Wellness" School "Vimal", Zagreb;

ALBANIA
1. Prof. PhD Shpresim Domi, Agricultural University of Tirana (AUT), Faculty of
Economics and Agribusiness (FEA), Tirana;

BULGARIA
1. Nastia Vasileva Ivanova PhD, Full Professor, College of Sliven, Technical University
of Sofia;

2. Gjore Nakov, PhD, Assoc. Prof, College of Sliven, Technical University of Sofia;
3. Prof. PhD Darina Zaimanova, University of Trakia, Stara Zagora;



Prof. PhD Rajcho Ilarionov, Technical University, Gabrovo;
Prof. PhD Hristo Bondjolov, Veliko Tarnovo University;

Prof. PhD Vlado Vladimirov, Veliko Tarnovo University;

Prof. PhD Dragomir Vlcheyv, Institute of Agriculture, Karnobat;

ANIA

Prof. PhD Agata Popescu, University of Agricultural Sciences and Veterinary

Medicine, Bucharest;

2. Prof. PhD Dorel Dushmanescu, University of Petroleum and Gas, Faculty of
Economics, Ploiesti;

3. Prof. PhD Jean Vasile Andrei, University of Petroleum and Gas, Faculty of
Economics, Ploiesti;

4. Prof. PhD Ionel Bostan, Stefan Cel Mare University, Suceava;

5. PhD Dan Marius Voicilas, Romanian Academy of Sciences, Institute of Agricultural
Economics, Bucharest;

6. Prof. PhD Raluca Ion, Academy of Economic Studies, Bucharest.

POLAND
1. Prof. PhD Andrzej Kowalski, Institute of Agricultural and Food Economics, Warsaw
MOLDOVA

1. Prof. Dr. Alexandru Stratan, Institute of Economics, Finance, and Statistics,
Chishinau;

RUSSIAN FEDERATION

1. Prof. PhD Natalia Nikolaevna Balashova, Faculty of Economics, State Agricultural
Academy in Volgograd, Volgograd;

2. Prof. PhD Mirko Miti¢, Researcher, Archimedes Club Institute, Moscow;

3. Assoc. Prof. PhD Alexandra Sergeevna Skamarokhova, Researcher, Department of
Agricultural Food, Animals, FGBNU (Federal State Budgetary Scientific Institution) ;
Krasnodar Scientific Center for Animals and Veterinary Medicine;

4. Assoc. M.Sc. Nemanja Stepanov, Faculty of World Economy and International
Relations, Moscow;

LITHUANIA
1. PhD Rita Lankauskiene, Lithuanian Center for Social Sciences, Institute of Economics
and Rural Development;

UKRAINE
1. Prof. PhD Tetiana Mostenska, National University of Food Technologies, Kyiv;

GREECE
1. Prof. PhD Nikolaos Apergis, University of Piraeus, Piraeus;

TURKEY
1. Prof. PhD Sait Engindiniz, Ege University, Faculty of Agriculture, Department of
Agricultural Economics, Izmir;

RO

~—2 Nowvua

JAPAN
1. Prof. PhD Masahiko Gema, Waseda University, Tokyo;

ITALY
1. Prof. PhD Margaret Losebi, State University of Tuscia, Viterbo;

SPAIN

1. Prof. PhD Miguel Moreno Millan, University of Cordoba, Cordoba;
COSTA RICA

1. Prof. PhD Carlos Saborio Viquez, University of Costa Rica, San Jose;

CANADA
1. MsC. Julijana Pandurevic, Journalist, Publicist, ABB, Toronto;



CONTENTS
INVITED SPEAKERS

Ljup¢o Mihajlov, Zoran Dimov

DRAFT PLAN FOR HARMONIZATION OF THE MACEDONIAN ORGANIC
PRODUCTION WITH THE EU REGULATION 2018/848

Eleonora Delinikolova, Vezirka Jankuloska

POTENTIAL USE OF COLD PRESSED BLACK SEED OIL IN PRODUCING
NOVEL FOOD AND FUNCTIONAL FOOD

Sini¥a Kresovié¢, Paun Lu¢anovié, Porde Cabilovski

THE QUALITY OF RURAL DEVELOPMENT - ANALYSIS, STRATEGIES, AND
CHALLENGES

Boyko Sokolovski, Orce Spasovski, Jordan Gor¢ev, Dragan Cvetkovic,

THE APPLICATION OF ZEOLITES FOR IMPROVING STANDARDS AND
CONDITIONS IN MODERN LIVING

Sasa Stepanov, Blagica Gavrilovska Cvetkovik, Radovan Subin

IS IT A NEW TIME - TIME FOR RURAL TOURISM?

Sara Stani¢ Jovanovi¢

APITURISM AS A DEVELOPMENT OPPORTUNITY FOR RURAL TOURISM AND
AGRO-BUSINESS

Drago V. Cvijanovié, Aleksandra Vujko, Dusica P. Cvijanovi¢,

HARNESSING GASTRONOMY: THE ROLE OF SUSTAINABLE TOURISM AND
LOCAL PRODUCTS IN RURAL DEVELOPMENT

Tamara Jurina, Ana Jurinjak TusSek, Davor Valinger, Maja Benkovi¢, Jasenka Gajdo$
Kljusurié

HOW LOCAL AGRICULTURAL PRODUCTION REDUCES THE CO 2
FOOTPRINT OF FOOD CONSUMED

PLENARY PRESENTATIONS

Jean Vasile Andrei, Ovidiu Condeianu, Bianca-Florentina Nistoroiu, Mihalcea Mihai Viorel,
Papadopol Paula Irene

A ROMANIAN PERSPECTIVE ON THE NEXUS LABOR, ENERGY AND
AGRICULTURAL PERFORMANCE IN SOME EUROPEAN UNION COUNTRIES
Todor Petkovié, Mirko Petkovi¢, Sasa Stepanov

IMPACT OF ECONOMY, ENERGY AND ECOLOGY ON SUSTAINABLE
DEVELOPMENT

Maxim Ekaterina Aleksandrovna, Lugovoy Mikhail Mikhailovich, Yakovlev Evgeny
Alekseevich, Yurin Denis Anatolyevich, Skamarokhova Alexandra Sergeevna

STUDY OF CHOLINE CHLORIDE REPLACEMENT WITH BETAINE MOLASSES
IN STURGEON GROWING

Aco Kuzelov, Nadica Bajraktarova, Dimitar Nakov

INFLUENCE OF ORGANIC VERSUS CONVETIONAL PIG PRODUCTION ON
MEAT QUALITY AND FATTY ACID COMPOSITION

Daniela Pelivanoska - Dameska, Ljupco Mihajlov, Natalija Markova Ruzdik
OPPORTUNITIES FOR CULTIVATION OF WILD FLAX - CAMELINA SATIVA
(L.) CRANTZ IN THE PRILEP PRODUCTION REGION

Ivana Mladicevi¢, Nemanja Stepanov, Sasa Stepanov

ANALYSIS OF SUCCESSFUL AND UNSUCCESSFUL TECHNOLOGICAL
ENTREPRENEURIAL VENTURES

12

15

24

34

46

55

67

77

85

95

107

123

127

134

139



Danijela Rai¢evi¢, Tamara Pejanovi¢, Jovana Kojié¢, Radmila Pajovi¢ S¢epanovié, Tatjana
Popovi¢

THE INFLUENCE OF ENOLOGICAL MEANS ON THE CHEMICAL
COMPOSITION AND SENSORY CHARACTERISTICS OF VRANAC AND
KRATOSIJA WINES

Juliana Pandurevi¢, Stan Wachon

UNDERSTANDING THE “GREENHOUSE OF THE FUTURE”: HARNESSING NEW
TECHNOLOGY TO TACKLE FOOD PRODUCTION INDUSTRY CHALLENGES
Milan Novovié, Paun Lucanovié

CIRCULAR ECONOMY: A NEW BUSINESS MODEL OF SUSTAINABILITY IN
RURAL TOURISM

Silvana Pashovska, Karolina Kocoska, Natasa Zdraveska

MOVEMENTS AND TRENDS IN THE PRODUCTION OF ORIENTAL TOBACCO
IN MACEDONIA

Milan V. So§kic’, Sonja D. Radenkovié, Ivan Ivanovi¢,

REDUCING BUSINESS RISKS WITH THE HELP OF ARTIFICIAL INTELLIGENCE
IN AGRIBUSINESS

Biljana Mateji¢, Dragan Cvetkovic, Blagica Gavrilovska Cvetkovic

"ORGANIC PRODUCTION AS A SUSTAINABLE APPROACH TO
AGRICULTURE: PRODUCING 'FOOD FOR THE SOUL' WITH MINERAL FORTE
PLUS"

Gorica Cvijanovi¢, Marija Bajagi¢, Boro Krsti¢

SYNERGY OF SUSTAINABLE AGRICULTURE AND RURAL TOURISM
Skamarokhova Alexandra Sergeevna, Yurin Denis Anatolyevich

METHOD OF PREPARING A PLANT COMPONENT FOR A PROTEIN
FUNCTIONAL FEED ADDITIVE

Dragica Stojanovic, Paun Lucanovic, Vladimir Stankovic

MODELS FOR EVALUATING THE SUSTAINABILITY OF TOURISM: CREATING
A SUSTAINABLE REGIONAL FUTURE

Tanja Stojanovska, Tatjana Kalevska, Nevena Gruevska, Viktorija Stamatovska
COMPARISON OF ORGANIC AND CONVENTIONALLY

PRODUCED FOOD

Raluca Andreea Ion, Maria Cristina Sterie, Ramona Ovidia Popa

ETHICAL DIMENSION OF SUSTAINABLE DEVELOPMENT OF AGRICULTURE
— LEGISLATIVE APPROACHES

Milena Magerovska, Kristina Tomska

FERMENTED MILK PRODUCTS AS FUNCTIONAL FOOD AND SOURCE OF
PROBIOTICS

Marija Beslin Feruh, Biljana KnezZevi¢

ETHICAL CHALLENGES IN THE MARKETING OF ORGANIC PRODUCTS IN
SERBIA

Emil Rekanovié¢, Milos Stepanovi¢, Milica MiloSevi¢, Svetlana Milijasevi¢-Mar¢ic, Ivana
Potocnik, Jelena Stepanovi¢, Bojan Duduk

FIELD EFFICACY OF BIOFUNGICIDE EKSTRASOL F IN THE CONTROL OF
BOTRYOTINIA FUCKELIANA AND MONILINIA SPP.

Nimetula Ramadani

IMPACT OF POTATO IMPORTS ON THE PRICE OF POTATOES IN NMK

Stojan Srbinoski

POSSIBILITY OF USING SMART SYSTEMS IN IRRIGATION, AS A RESPONSE
TO THE NEGATIVE IMPACT OF CLIMATE CHANGE

Neshe Salih, Vezirka Jankuloska

13

155

164

170

178

184

189

208

217

222

230

240

246

255

261

267

273

282



THE NUTRITIONAL AND THERAPEUTIC IMPACT OF BLACKCURRANT
(RIBES NIGRUM) SEED OIL

Jelena Tasi¢, Ivan Zivanovié, Jelena Petrovi¢

SOCIO-ECONOMIC AND SOCIO-CULTURAL IMPACT OF TOURIST
ATTRACTIONS — EVENT TOURISM ON SERBIA'S ECONOMIC PROSPERITY
WITH A SPECIAL FOCUS ON THE RURAL AREAS OF SUMADIJA

Miljan Joksimovié, Miomir Jovanovié, Aleksandra Despotovié

THE IMPORTANCE OF RURAL TOURISM AND AGRICULTURE FOR THE
DEVELOPMENT OF THE NORTHERN REGION OF MONTENEGRO

Milivoje Cosié, Irina Cosié, Miroljub Ivanovi¢

PSYCHO-SOCIAL PREDICTORS OF SUPPORT FOR RURAL TOURISM ON A
SAMPLE OF THE SERBIAN POPULATION

Lilya Gevorgyan

DEVELOPMENT OF ORGANIC PRODUCTION IN THE EU: IMPLEMENTATION
OF THE PLAN UNTIL 2027.

Nikola Jovanovié

DIGITALIZATION AND INNOVATIONS IN AGRICULTURE: CHALLENGES AND
OPPORTUNITIES FOR SUSTAINABLE PRODUCTION

Dana Petrovic

CULTURAL HERITAGE AND RURAL AREAS AS A BASIS FOR DEVELOPMENT
OF TOURIST DESTINATIONS IN SERBIA AND ALBANIA

SESSION A

Bratimir Nesi¢, Jelena Malenovi¢ Nikoli¢, Milo§ Cvetkovi¢, Miodrag Smelcerovié
NEGATIVE IMPACT OF THE NON-SANITARY LANDFILL ON AGRICULTURE -
A CASE STUDY OF THE LANDFILL DUBOKO, SERBIA

Vesna Knights, Olivera Petrovska, Tatjana Blazevska, Marija Prékovska
DIGITALIZATION AND INNOVATIONS IN AGRICULTURE: CHALLENGES AND
OPPORTUNITIES FOR SUSTAINABLE PRODUCTION

Berat Durmishi, Vesna Knights, Viktorija Stamatovska, Valentina Pavllova, Gorica
Pavlovska, Smajl Rizani, Demokrat Nuha, Arbrie Bytyci

STATISTICAL ANALYSIS OF THE PRESENCE OF MINERALS IN HONEY
SAMPLES FROM MACEDONIA, KOSOVO AND ALBANIA ENRICHED WITH
FIVE PLANT EXTRACTS

14

288

302

311

320

327

337

344

345

347



ko~ TIPBA MEI'VHAPOJIHA HAVUHA AI'PO-BH3HIIC KOH®EPEHIIIIJA ATPO-MAK 2025,
1th International Scientific Agribusiness Conference AGRO-MAK 2025.

SN "Oprancka i GYRKUHORAIAA XPARA €O PYPATeR TYPHIAM - 0IPRITHBOCT
$
; % H MANAEA B3 MaKe10HH[a B PErHOHOT Ha jYTOHCTOYHA eBpona”
"

)

"Organic and functional food with rural tourism - sustainability and
NG % future of Macedonia and the region of Southeastern Europe”
‘NGO CBETH HUKOJIE, 04 - 06 anpna 2025, Penybanka Cepepra Maketonnja <>~

INFLUENCE OF ORGANIC VERSUS CONVETIONAL PIG
PRODUCTION ON MEAT QUALITY AND FATTY ACID
COMPOSITION

BJIMJAHUE HA OPTAHCKOTO HACITPOTH
KOHBEHIIMOHAJIHOTO IMPOU3BOJACTBO HA CBUIHUA BP3
KBAJIMTETOT HA MECOTO 1 COCTABOT HA MACHATA
KNCEJIMHA

Aco Kuzelov, Full Professor®
Nadica Bajraktarova, Assistant Lecturer™
Dimitar Nakov, Full Professor®

Abstract: Studies have shown that organic rearing systems can enhance certain meat quality parameters.
To investigate the nutritional processing quality of pork meat from conventional pig farms, the standard
physical-chemical analysis was performed. Intramuscular fat content was 4.28%, water content 76.71%,
protein 24%, pH=6.02, water binding ability 16.10%, and the brightness L=32.32, redness a=7.76,
yellowness b=7.81. The interplay of genetics, nutrition, and production practices ultimately shapes the
Sfunctional food properties of pork, influencing consumer preferences and market trends.

Key words: pork, nutritional quality, production system

Ancmpaxm: Hcmpasxcysarwama nokaxcaa 0eka cucmemume 3a OPeaHCKO 00271e0y8are Moxcam 0d eu
nooobpam oopedenu napamempu 3a Kedaiumem HA Mecomo. 3a 0a ce UCHUma Keaiumemom Ha
HYMPUYUOHUCIUYKAMA 00pAOOMKA HA CBUHCKOMO MecO 00 KOHBECHYUOHAIHUME C8UFAPCKU (hapmu, beute
uzBpuIeHa CManoapoHa QuU3UYKo-xeMucka anarusa. Unmpamyckyinama coopicuna Ha mackomuu beuie
4,28%, coopoicuna na éooa 76,71%, npomeunu 24%, pH=06,02, cnocobnocm 3a ép3ysarve 60da 16,10%, a
oceemnenocma L=32,32, ypsenuio a=7,76, owcornmuio b=7,81. Hnmepaxyujama na ecememuxama,
ucxpanama u npoussOOCMEeHUmMe NPaKmuKy Ha Kpajom 2u OoO6nuKyea (QyHKYUoHanHume npexpaHoeHu
c80jCMBA HA CEUHCKOMO Meco, lujaejKu Ha npegeperyuume Ha ROMPoOULygavume u mpeHoosume Hd
nazapom.

Kle'lHll 3601)08”.' C6UHCKO Meco, Keaiumem Ha ucxpana, cucmem Ha npou3eodcm60
1. INTRODUCTION

The influence of organic versus conventional pig production on meat quality and fatty acid
composition as a functional food is a significant area of research, particularly as consumer
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demand for healthier and more sustainable food options increases. It is a multifaceted topic
encompassing various aspects of animal husbandry, nutritional strategies, and consumer
preferences. The differences in production systems significantly affect the physiological and
biochemical properties of pork, which in turn influence its quality and health benefits.

Organic pig production is often associated with improved animal welfare and sustainability, as it
typically involves outdoor access and a diet free from synthetic additives and antibiotics. Studies
have shown that organic rearing systems can enhance certain meat quality parameters, such as
oxidative stability and intramuscular fat content, which are crucial for flavor and tenderness. For
instance, Martino et al. found that organic crossbred pigs exhibited a different oxidative status
compared to conventional breeds, suggesting potential benefits in meat quality attributes like
tenderness and flavor (Martino et al., 2014). Furthermore, the inclusion of organic trace elements
in pig diets has been linked to enhanced antioxidant capacity, which can reduce lipid peroxidation
and improve meat quality (Xu et al., 2024). This is particularly relevant as oxidative stability is a
key factor in determining the shelf life and sensory attributes of meat products. This approach
often results in pork with higher levels of beneficial fatty acids. For instance, studies have shown
that pork from organically raised pigs tends to have a higher concentration of polyunsaturated
fatty acids (PUFAs) and a more favorable omega-6 to omega-3 fatty acid ratio compared to
conventionally raised pork (Abdullah et al., 2023). This is attributed to the diets of organic pigs,
which often include foraged plants and grains that are richer in omega-3 fatty acids. Additionally,
the higher lean meat percentage associated with organic production systems can lead to improved
fatty acid profiles, enhancing the nutritional quality of the meat (Abdullah et al., 2023).

In contrast, conventional pig production often prioritizes growth rate and feed efficiency, which
can lead to differences in meat quality traits with a higher content of saturated fatty acids and
lower levels of beneficial unsaturated fatty acids. For example, research indicates that pigs raised
in conventional systems may have higher muscle glycogen levels, which can negatively impact
meat quality by leading to lower pH and increased susceptibility to spoilage (Liu et al., 2019).
Additionally, conventional systems may result in a higher prevalence of certain health issues,
which can affect meat quality. Alban et al. (2015) reported that lesions found during meat
inspections were more common in pigs raised under conventional conditions, potentially
reflecting the stress and health challenges associated with intensive farming practices.
Conventional pork typically exhibits higher levels of n-6 fatty acids, which, while essential, can
contribute to an imbalanced fatty acid profile when not countered by sufficient omega-3 intake
(Almeida et al., 2014). This imbalance is concerning as excessive consumption of n-6 fatty acids
relative to n-3 fatty acids has been linked to various health issues, including inflammation and
cardiovascular diseases (Da et al., 2021).

Moreover, the nutritional strategies employed in organic versus conventional systems play a
critical role in determining meat quality. Organic pigs often receive diets that promote higher
intramuscular fat content, which is essential for flavor and tenderness. This is supported by
findings that indicate organic systems can lead to a more favorable fatty acid profile in pork,
enhancing its nutritional value (Abdullah, 2023). Conversely, conventional systems may focus
on maximizing lean meat production, which can compromise flavor and tenderness due to lower
intramuscular fat levels (Abdullah et al., 2023).

The genetic background of the pigs also contributes significantly to meat quality. Liu (2023)
performed research in which highlighted that different pig breeds exhibit varying meat quality
traits, with indigenous breeds often preferred for their superior flavor and tenderness compared
to conventional hybrids. Research indicates that certain breeds, such as Duroc, are associated with
higher intramuscular fat content, which is positively correlated with desirable sensory traits such
as flavor and tenderness (Jiang et al., 2011). The genetic selection for higher intramuscular fat
content in organic systems can further enhance the quality of pork, making it not only more
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palatable but also nutritionally superior due to its higher monounsaturated fatty acid content,
particularly oleic acid, which has been shown to have antioxidant properties and potential health
benefits (Ros-Freixedes et al., 2016; Da et al., 2021).

2. MATERIALS AND METHODS

Hind leg meat from finisher pigs reared in commercial pig farms was obtained for analysis of
physical-chemical meat composition. Surface tendons, membranes and fats were removed, and
some of them were used for quality determination such as pH, tenderness, water binding ability,
and meat color, and some of them were prepared into dry samples to determine nutritional
indicators such as moisture, protein and fatty acids content. Mixed standards of 33 fatty acids
were used for chromatographic detection of fatty acids. Before the assay was performed, fat
extract was prepared. A test sample of 0.03 g was transferred into a 50 mL centrifuge tube, add
143 mg pyrogallic acid and 2 mL 95% ethanol solution, mixed well, added 10 mL hydrochloric
acid solution, and placed in a water bath at 70-80°C for 40 min for hydrolysis. Then the sample
was cooled to room temperature, added 10 mL of 95% ethanol solution and 50 mL of petroleum,
shakeed for 5 min, transfered to a separating funnel and allowed to stand for 10 min, collected
the ether layer extracted into a 100 mL Erlenmeyer flask, repeated the extraction three times. The
extract was left to volatilize overnight to obtain the fat extract, which was dissolved by adding 4
mL of n-hexane, shaken for 30 sec. and allowed to stand until clear, about 1 g of sodium bisulfate
was added, shaken to neutralize potassium hydroxide, and after salt precipitation, filtered with a
0.22 pm filter membrane and measured using gas chromatography-mass spectrometer.

3. RESULTS AND DISCUSSION

This study analyzes the nutritional and physical characteristics of pork meat from the hind leg.
Table 1 presents the results, showing that this cut has a relatively low fat content of 4.28% and a
high water content of 76.71%, contributing to its tenderness. The fat content is lower than what
is typically reported in other studies (Pinchen et al., 2020), suggesting variability influenced by
factors such as cut type and processing methods. The slightly higher water content compared to
some previous research may be due to differences in handling or meat sources. The measured
value for water content was 76.71%, which is slightly higher than the 72% water content observed
in the study conducted by Pinchen et al. (2020), indicating that variability depends on factors
such as processing and cut type.

Table 1. Nutritional quality of pork meat from hind leg parts

Parameter Pork meat from the hind legs part
Fat 4.28
Water 76.71
Ash 1.45
Protein (%) 24.00
pH 6.02
Water bind ability (WBA) 16.10
Color L 32.32
Color a 7.76
Color b 7.81
RGB red 91.00
RGB_green 71.00
RGB blue 64.00
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Regarding the ash content, the recorded value of 1.45% in this study is consistent with the general
understanding that pork, especially lean cuts, tends to have minimal ash content. However,
specific ash values for hind leg cuts were not directly mentioned in the available literature. Protein
makes up 24% of the meat’s composition, reinforcing its nutritional value as a high-quality
protein source. Similarly, the measured protein content aligns with the characterization of pork
as arich source of high-quality protein, as noted in various studies on meat composition (Vicente,
Pereira, 2024).

The pH level of 6.02 indicates near-neutral acidity, while color measurements reveal a moderately
bright, slightly reddish hue, characteristic of this cut. These pH and color values align with general
expectations for pork. While the pH value of pork meat can vary depending on breed, diet, and
processing methods, detailed pH values for the hind leg part were not explicitly addressed in the
literature’s sources reviewed. The color parameters obtained, with L = 32.32, a=7.76, and b =
7.81, are indicative of typical pork color, though specific values for the hind leg part were not
directly reported in recent studies. Pork color is influenced by muscle type, pH, and processing
methods, which can contribute to some variation. The water binding ability of 16.10% in this
study also falls within a typical range for meat, although specific data for hind leg cuts were not
readily available in the literature.

Overall, these findings provide insight into the key nutritional and physical properties of pork
from the hind leg.

In Table 2, the fatty acid composition of pork meat from the hind leg part is shown. The results
show that the major fatty acids in the sample were oleic acid (C18:1), palmitic acid (C16:0), and
stearic acid (C18:0), with oleic acid being the predominant monounsaturated fatty acid. These
findings are consistent with previous studies, which report that oleic acid is typically one of the
most abundant fatty acids in pork fat (Covaciu et al., 2024).

Table 2. Fatty acids content in pork meat

Parameter Pork meat from the hind legs part
Saturated fatty acid (SFA) 1.46
Caproic acid (C6:0) 0.02
Caprylic acid (C8:0) 0.02
Capric acid (C10:0) 0.02
Undecanoic acid (C11:0) 0.02
Lauric acid (C12:0) 0.02
Tridecanoic acid (C13:0) 0.02
Mpyristic acid (C14:0) 0.05
Myristoleic acid (C14:1) 0.02
Pentadecanoic acid (C15:0) 0.02
Pentadecenoic acid (C15:1) 0.02
Palmitic acid (C16:0) 0.97
Palmitoleic acid (C16:1) 0.13
Heptadecanoic acid (C17:0) 0.02
Heptadecanoic acid (C17:1) 0.02
Stearic acid (C18:0) 0.44
Oleic acid (C18:1) 2.34
Linoleic acid (C18:2) 0.29
Linolenic acid (C18:3) 0.02
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Arachidic acid (C20:0) 0.02
Gondoic acid (C20:1) 0.04
Eicosadienoic acid (C20:2) 0.02
Eicosatrienoic acid (C20:3) 0.02
Arachidonic acid (C20:4) 0.02
Eicosapentaenoic acid (C20:5) 0.02
Heneicosanoic acid (C21:0) 0.02
Behenic acid (C22:0) 0.02
Erucic acid (C22:1) 0.02
Docosadienoic acid (C22:2) 0.02
Docosahexaenoic acid (C22:6) 0.02
Tricosanoic acid (C23:0) 0.02
Lignoceric acid (C24:0) 0.02
Nervonic acid (C24:1) 0.02

The meat contains a variety of both saturated and unsaturated fatty acids, with palmitic acid
(C16:0) being the most prevalent saturated fatty acid at 0.97%. Oleic acid (C18:1), a
monounsaturated fatty acid, stands out with a higher concentration of 2.34%, which is known for
its beneficial health properties. Other fatty acids, like stearic acid (C18:0) and linoleic acid
(C18:2), were measured in smaller amounts, contributing to the overall fat profile. This diverse
range of fatty acids reflects the complex nutritional content of the pork meat from this specific
cut. The concentration of palmitic acid in the current sample was 0.97 g/100g, which is in line
with other studies that report palmitic acid as a major saturated fatty acid in pork, constituting
approximately 30-35% of the total fatty acids (Covaciu et al., 2024). The level of stearic acid
(0.44 g/100g) also falls within the range observed in other studies, where it typically contributes
around 10-15% of the total fatty acids in pork fat (Covaciu et al., 2024).

Regarding polyunsaturated fatty acids, linoleic acid (C18:2) was present at 0.29 g/100g, a value
that aligns with findings from Fernandez et al. (2003), who reported linoleic acid levels in pork
ranging from 0.2 to 0.5 g/100g. Interestingly, the concentrations of omega-3 fatty acids, such as
linolenic acid (C18:3), were found to be minimal in our sample, which is consistent with the low
levels typically observed in conventional pork fat (Covaciu et al., 2024).

In general, the fatty acid profile of pork meat from the hind leg in this study is consistent with
existing literature, particularly concerning the dominance of oleic acid and palmitic acid. The
observed concentrations of stearic acid and linoleic acid also align with previous reports, while
the minimal presence of omega-3 fatty acids supports the general finding that conventional pork
fat contains low levels of polyunsaturated fats. Overall, the findings from this study are in line
with existing literature, confirming the nutritional value and typical fatty acid profile of pork from
the hind leg, while also revealing slight variations that may result from different meat processing
techniques.

4. CONCLUSION

Comparison between organic and conventional pig production reveals that while organic systems
may enhance certain quality traits through improved welfare and dietary practices, conventional
systems often focus on efficiency and growth rates, which can lead to trade-offs in meat quality.
Organic production tends to yield pork with a more favorable fatty acid profile, enhanced
nutritional benefits, and superior sensory qualities, while conventional methods may lead to less
desirable health outcomes due to an imbalance in fatty acid composition. The interplay of
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genetics, nutrition, and production practices ultimately shapes the functional food properties of
pork, influencing consumer preferences and market trends. As consumer awareness of health and
sustainability continues to grow, these factors will likely play an increasingly important role in
meat purchasing decisions.
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