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Preface

The Research Association "Babin nos" from the village Temska near Pirot,
and Institute of Forestry from Belgrade organizing for the third time in Serbia the
scientific conference dedicated to the use of plants. The organization of this
conference is financially supported by the City of Pirot. We would like to express
our sincere gratitude to the mayor, mr Vladan Vasi¢, and his associates for their
support.

Pirot city, as the place where this conference is organized, has
exceptionally clean and unpolluted nature in its surroundings. It is home to a whole
range of medicinal and wild edible plants, the diversity of which is great, and
whose preventive use can be beneficial in preserving health and the normal
functioning of the human body, as well as in the prevention and treatment of many
diseases. After the official part of the conference with lectures, presentations and
discussion in the amphitheater of the "Sveti Sava" Primary School in Pirot, the
conference continues in the nature surrounding Pirot on Stara planina Mt in the
area of the village of Dojkinci at the localities "Arbinje" and the "Tri Kladenca"
waterfall.

The goal of this conference is to influence the preservation, prosperity,
protection and improvement of the health of the social community, as well as
everyone, based on the results of scientific research. The goal of the conference is
also to develop awareness among the local population about the great wealth of
medicinal and wild edible plant resources, as well as the great need to preserve
populations of rare and endangered plant species. The organization of the Third
conference about medicinal and wild-growing edible plants in Pirot city and its
surroundings should contribute to the development of science, the intensification of
cooperation within the country, as well as the beginning of international
cooperation in the areas of the conference’s topic.

We are grateful to Marjan Ranci¢, director of the "Sveti Sava" Primary
School in Pirot, for approving the use of the school amphitheater for the official
part of the conference. We express our gratitude for donations to the sponsor: 1)
Bogdan Jovanovi¢ from a craft workshop "Prirodno", Belgrade, which produces
healthy food, 2) "Small Tree", tea shop, Belgrade, 3) A.D. Planinka KurSumlija,
and 4) Zemljoradnicka zadruga "Meli", Knjazevac.

We owe great gratitude to all collaborators in the joint successful
implementation of the project entitled "Third conference about medicinal and wild-
growing edible plants", the result of which is the publication of Book of Abstracts.

In Pirot, June 2025.

Organizing, Program and Scientific Committee of the Conference
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[Ipearosop

UctpaxuBauko apymTBo ,,.babun Hoc* m3 cema Temcke kox Ilupota u
HuctutyT 32 rymapcTBo u3 beorpana opranusyjy no tpehu nyt y CpOuju HayqIHH
CKYIl KOju je mocBeheH TemMama ymoTpebe Ombaka. OpraHm3oBame OBOT CKYyIIa
¢unancujcku je moapxkano ox ['pama Ilupora. Hajcpmaunuje ce 3axBajpyjemo
rpasoHadenHuKy Mp Biragany Bacuhy u meroBum capagHunmMa Ha OIPIINN.

I'pan [MupoT, ka0 MecTO OpraHM30Bama OBOT CKyIa, MOCEAYje y CBOjOj
OKOJIMHM H3Yy3€THO YHCTYy W He3arahjeHy npuponxy. Y O] pacTe 4WTaB HH3
JICKOBUTHX W CAMOHHUKIIMX J€CTUBUX OMJbaKa, YHja je Pa3sHOBPCHOCT BEJIMKa, a Ydja
NpeBEeHTHBHA NpUMEHa MOXe JAa Oyae OliaroTBOpHa y odyBamy 37paBjba H
HOpPMAJTHOT (DYHKIIMOHHCAba JbYJICKOT OpraHu3Ma, Kao U y Ccy30ujamy U Jieuemhy
MHOrux Oonectu. HakoH 3BaHMYHOT Aefia CKymna ca npeaaBambiMa, H3JarambiMa 1
muckycujom y ampurearpy OcnHoBre mikone ,,CBetu Casa“ y Ilupory, ckyn ce
HacTaB/ba y Tpupomu okonuHe [lupora Ha Crapoj mNaHWHM Yy arapy ceja
JlojKMHIIM Ha JTIOKANIUTETHUMA ,, ApOumbe u Bojonaia ,, [ pu KiaaeHma’.

uss oBor ckyma je na Ha 0a3u pe3ynraTa HayYHHX HUCTPaKMBamba yTHUC
Ha OYyBame, MPOCHEPUTET, 3AIUTHTY M YyHampehewme 3apaBjba APYLITBEHE
3ajeJHMLIE, Ka0 M CBaKor mojenuHuna. L{usb caBeToBama je W pa3BOj CBECTH KOX
noMalier CTAHOBHHINTBA O BEJIIMKOM OOTaTCTBY pecypca JIEKOBHTOT U CAMOHHKIIOT
jecTHBOT OMJba, Ka0 M O BEIUKO] MOTpeOM OvyBama IMOMyNalfja PETKHX U
yrpokeHuX BpcTa Omibaka. Opranmsanuja Tpeher caBeroBama O JIEKOBUTOM H
CaMOHHKJIOM jecTHBOM Omiby y IlupoTy M okonmHH Tpebano Ou na IonpuHece
pa3BOjy HayKe, WHTCH3HBUpAIY Capalibe y OKBHPY 3€MJbE, Ka0 W IOYETKY
MmehyHapoHe capajmbe y 00acTiMa TeMaTHKE CKYTIa.

3axBanHOCT Ayryjemo Mapjany Panuumhy, nupexropy OcHOBHE MIKOiE
»CBern CaBa“ y I[lupory, Ha omoOpemy kopuiihiema amdurearpa IIKOJE 3a
OJlp)KaBamke 3BAHUYHOT JieJia CKyla. 3axXBaJIHOCT 3a JIOHAIUje HU3paKaBaMo
cnegehem cnonzopuma: 1) borman JoBanoBuh u3 3aHaTCKe pajUOHUIIE
,IIpupomHo®, beorpas, koja ce 6aBu MPOU3BOAKBOM 3/IpaBe XpaHe, 2) MpoJaBHUIIA
gajeBa "Small Tree", beorpan, 3) A.[. ,llmanmnka®“, Kypmymnuja, 4)
3emipopagHuUKa 3aapyra ,,Menu*, Kpaxenail.

CBUM capaJHMIIIMa JYIyjeMO BEJIHMKY 3aXBaJHOCT Yy 3ajeHHYKO]
YCHEIIHO] pealln3alyjy IpojeKTa Mo Ha3uBOM ,, I pehe caBeToBame 0 JIEKOBUTOM U
CaMOHHKJIOM jECTHBOM OHMJbY", UHjH je pe3yJsITaT myOoIuKoBame 300pHUKa pe3numea.

VY IMuporty, jyna 2025.
Opranun3zanuonw, [Iporpamcku 1 Hayunu ogbop caBeToBama
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CONFERENCE PROGRAM
Third conference about medicinal and wild-growing edible plants
Pirot, June 26-28. 2025

First day: June 26. 2025.

Participant registration in the hotel "Dijana" 10.00 — 13.00

Opening of the conference 13.00 — 14.30:

Marija S. Markovié¢, Ph.D, president of Organizing committee
Vesna P. Stankov Jovanovié, Ph.D, president of Program committee
Ljubinko B. Rakonjac, Ph.D, president of Scientific committee

Welcome cocktail

Second day: June 27. 2025.

Plenary lectures in the amphitheater of the Elementary School "Sveti Sava", Pirot
Lunch break

Oral presentations, poster presentations and discussion in the amphitheater of the
Elementary School "Sveti Sava", Pirot

Introductory speech and opening of the conference session:
Vesna P. Stankov Jovanovi¢, Ph.D, Marija S. Markovi¢, Ph.D, moderators
Ljubinko B. Rakonjac, Ph.D, president of Scientific committee

PLENARY LECTURES:

1. Lyuben Zagorchev, Ph.D, Associate Professor, Faculty of Biology, Sofia
University "St. Kliment Ohridski”, Sofia, in cooperation with Denitsa Teofanova,
Ph.D,

- 9.00 — 9.20 Plenary lecture with title Biologically active compounds and
antioxidant activity of parasitic plants from the genus Cuscuta in Bulgaria;

2. Biljana B. Arsi¢, Ph.D, Senior Research Associate, Faculty of Science and
Mathematics, University of Ni§, in cooperation with Danijela A. Kosti¢, Ph.D,
Dragoljub Miladinovi¢, Ph.D, Aleksandra N. Pavlovi¢. Ph.D, Gordana S.
Stojanovi¢, Ph.D,

- 9.30 — 9.50 Plenary lecture with title Application of chemometrics in the
analysis of wild plant species;
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3. Snezana A. Staji¢, Ph.D, Senior Research Associate, Institute of Forestry,
Belgrade, in cooperation with Vlado M. Cokesa, Ph.D, Ljubinko B. Rakonjac,
Ph.D, Sasa M. Eremija, Ph.D,

- 10.00 — 10.20 Plenary lecture with title Medicinal plants and forest fruit trees
in oak dominated forests in the area of Kosmaj (Serbia);

4. Suzana Z. Mitrovié, Ph.D, Senior Research Associate, Institute of Forestry,
Belgrade,

- 10.30 — 10.50 Plenary lecture with title Unmanaged forest complex that
belonged to the former Avala film in Belgrade — potential risk for users;

5. Marija S. Markovi¢, Ph.D, Senior Research Associate, Institute of Forestry,
Belgrade, in cooperation with Dejan S. Pljevljakusi¢, Ph.D, Biljana M. Nikoli¢,
Ph.D, Ljubinko B. Rakonjac, Ph.D, Bojan K. Zlatkovi¢, Ph.D, Branko N. Jotié,
Vesna P. Stankov Jovanovi¢, Ph.D,

-11.00 — 11.20 Plenary lecture with title Traditional medicinal use of Juniperus
communis in the Pirot District (Serbia);

6. Ina Aneva, Ph.D, Associate Professor, Institute of Biodiversity and Ecosystem
Research, Bulgarian Academy of Sciences, Sofia,

- 11.30 — 11.50 Plenary lecture with title Taxonomic and Phytochemical
Challenges in the Genus Thymus in Bulgaria: From Scientific Research to
Sustainable Cultivation and Innovative Applications;

7. Marija Jug-Dujakovi¢, Ph.D, Research Associate, Institute for Adriatic Crops
and Karst Reclamation, Split, in cooperation with Lukasz Luczaj, Ph.D,

- 12.00 — 12.20 Plenary lecture with title Traditional wild food plants used on
Island Hvar (Croatia);

8. Andela V. Dragiéevié¢, Ph.D student, University of Nis, Faculty of Medicine,
Department of Pharmacy, in cooperation with Jelena S. Mateji¢, Ph.D, Ana M.
Dzami¢, Ph.D, Tijana J. Ivanovi¢, Ph.D, Dragana R. Pavlovi¢, Ph.D,

- 1230 — 12.50 Plenary lecture with title Ethnobotanical findings on the
traditional use of medicinal plants in the urban ecosystem of the city of Ni§
(southeastern Serbia);

9. Govind P. Rao, Ph.D, ICAR-Emeritus Scientist (Crop Protection), Division of
Plant Pathology, Indian Agricultural Research Institute, Pusa Campus, New Delhi,

- 13.00 — 13.20 Plenary lecture with title Medicinal Plants and Spices of
Wonders for Health Benefit from Indian Origin.
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Break: 13.20 — 14.00
ORAL PRESENTATIONS:

1. Biljana Bauer, Ph.D, Full Professor, Institute of Pharmacognosy, Faculty of
Pharmacy, Ss. Cyril and Methodius University, Skopje, in cooperation with Sanja
Kostadinovi¢ VeliGkovska, Ph.D,

- 14.00 — 14.15 Oral presentation with title The usage of medicinal plants
thought history;

2. Radica Zurovac, political scientist/project manager, World Music Association
Serbia, Jagodina, in coopertion with Sasa Sreckovié,

- 14.20 — 14.35 Oral presentation with title Establishment of a regional inventory
of good practices on intangible cultural heritage (ICH) / REGISTER, related
to natural resources along the Danube;

3. Ekaterina Kozuharova, Ph.D, Full Professor, Department of Pharmacognosy,
Faculty of Pharmacy, Medical University, Sofia, in cooperation with Christina
Stoycheva, Ph.D, Daniela Batovska, Ph.D, Giuseppe Antonio Malfa, Ph.D, Rosaria
Acquaviva, Ph.D,

- 14.40 — 14.55 Oral presentation with title Sustainable use of peonies in - Is it
possible to substitute the rare medicinal P. peregrina with the ornamental P.
lactiflora?

4. Katarina Husnjak Malovec, Ph.D, student, Expert Associate, University of
Zagreb, Faculty of Science, Botanical Garden, Zagreb,

- 15.00 — 15.15 Oral presentation with title Traditional knowledge on wild edible
and medicinal plants — contemporary vs. past use in NW Croatia;

5. Ana Paravinja, Ph.D, student, University of Belgrade, Institute for
Multidisciplinary Research, Belgrade, in cooperation with Milo§ Stanojevi¢, Nina
Nikoli¢, and Miroslav Nikoli¢,

- 15.20 — 15.35 Oral presentation with title Potential of Medicinal Plants in
Controlling Iron Deficiency in Humans.

DISCUSSION
15.40 - 16.00

POSTER PRESENTATIONS:
16.00 - 17.00
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1. Ana Dragumilo, Ph.D, Research Associate, Institute for Medicinal Plants
Research "Dr. Josif Panci¢", Belgrade, in cooperation with Tatjana Markovi¢,
Ph.D, Sara Miki¢, Stefan Gordani¢, Ph.D, Zeljana Priji¢, Ph.D, Sava Vrbnicanin,
Ph.D, Milo$ Rajkovi¢, Ph.D, Dragana Bozi¢, Ph.D,

- Poster presentation Weed Flora of Medicinal Plant Crops in Southern Banat;

2. Alen Gati¢, JPS Sume Republike Srpske, Banja Luka, in cooperation with
Marijana Kapovi¢ Solomun, Ph.D, and Ilija Cigoja, Ph.D student,

- Poster presentation The influence of the physico-chemical properties of the
ranker of the "Usorsko-Ukrinsko" forestry management area on the
possibility of forest fruit trees planting;

3. Stefan Gordani¢, Ph.D, Research Associate, Institute for Medicinal Plants
Research "Dr. Josif Panci¢", Belgrade, in cooperation with Ana Dragumilo, Ph.D,
Tatjana Markovi¢, Ph.D, Milo§ Rajkovié¢, Ph.D, Sara Miki¢, Snezana Mrdan, and
Zeljana Priji¢, Ph.D,
- Poster presentation The effect of aging on germination and seed viability of
Arnica montana L.;

4. Filip A. Jovanovié¢, Ph.D, Senior Research Associate, Institute of Forestry,
Belgrade, in cooperation with Jovana Z. Cvetkovi¢ and Sonja Z. Braunovi¢, Ph.D,
- Poster presentation Ethnobotanical use of the genus Galanthus L.;

5. Sanja Kostadinovi¢ Velickovska, Ph.D, Full Professor, Faculty of Agriculture,
University "Goce Deléev", Stip, in cooperation with Daniela Todevska, Ph.D,
Fidanka Ilieva, Ph.D, Maja Cocevska, Ph.D, Elizabeta Jancovska Senieva, Ph.D,
and Biljana Bauer, Ph.D,

- Poster presentation Wild raspberries from Republic of North Macedonia as a
valuable source for healing vinegars;

6. Biljana Kovacevik, Ph.D, Associate Professor, Faculty of Agriculture,
University "Goce Deléev", Stip, in cooperation with Sasa Mitrev, Ph.D, Sanja
Kostadinovi¢ Velickovska, Ph.D, and Emilija Arsov, Ph.D,

- Poster presentation The potential of essential oils from medicinal plants as
""new age pesticides" in agriculture;

7. Jovan B. Lazarevi¢, Ph.D student, Research Associate, Tami§ Research and
Development Institute, Pan¢evo, in cooperation with Isidora S. Knezevi¢, Ph.D,
Mirela Matkovi¢ Stojsin, Ph.D, Jelena M. Damnjanovi¢, Ph.D, Sava P. Vrbni¢anin,
Ph.D, Svetlana M. Roljevi¢ Nikoli¢, Ph.D,
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- Poster presentation "In vitro'" allelopathic effect of angelica hydrolate
(Angelica archangelica L.) on soybean seed germination (Glycine hispida);

8. Bojana Maksimovi¢, Ph.D student, Junior Research Assistant, Faculty of
Science and Mathematics, University of NiS§, in cooperation with Aleksandra G.
Petrovi¢, Ph.D, Visnja Madi¢, Ph.D, Marina JuSkovi¢, Ph.D, Ljubisa DPordevié,
Ph.D, and Perica Vasiljevi¢, Ph.D,

- Poster presentation Hemolytic activity and effect on lipid peroxidation of
decoctions of the plant species Linum usitatissimum L. under in vitro
conditions;

9. Biljana Nikoli¢, Ph.D, Principal Research Fellow, Institute of Forestry,
Belgrade in cooperation with Ljubinko B. Rakonjac, Ph.D, Sonja Z. Braunovi¢,
Ph.D, Filip A. Jovanovi¢, Ph.D, Dejan S. Pljevljakusi¢, Ph.D, Marija S. Markovi¢,
Ph.D, and Vesna P. Stankov-Jovanovi¢, Ph.D,

- Poster presentation Ethnopharmacological use of plants from the genus
Crataegus in the Pirot District (southeastern Serbia);

10. Biljana Nikoli¢, Ph.D, Principal Research Fellow, Institute of Forestry,
Belgrade in cooperation with Saga M. Eremija, Ph.D, Goran D. Cesljar, Ph.D,
Aleksandar Z. Luéi¢, Ph.D, Marija S. Markovié, Ph.D, Snezana R. Konatar,
Tatjana T. Cirkovi¢-Mitrovié, Ph.D,

- Poster presentation Traditional consumption modes of fruits from the genus
Crataegus in the Pirot District (southeastern Serbia);

11. Aleksandra Petrovi¢, Ph.D, Research Associate, Faculty of Science and
Mathematics, University of Ni§, in cooperation with Bojana Maksimovi¢, Visnja
Madi¢, Ph.D, Nermanja Mladenovi¢, Jovan Zdravkovi¢, Bojan K. Zlatkovi¢, Ph.D,
Marina Juskovié, Ph.D, Perica Vasiljevié¢, Ph.D, Ljubisa Pordevié, Ph.D,

- Poster presentation Evaluation of cytotoxic and genotoxic effects of chicory
(Cichorium intybus L.) decoct;

12. Zeljana Priji¢, Ph.D, Research Associate, Institute for Medicinal Plants
Research "Dr. Josif Panci¢", Belgrade, in cooperation with Sara Miki¢, Ana
Dragumilo, Ph.D, Snezana Mrdan, Petar Batini¢, Ph.D, Natalija Cutovié, Ph.D,
Nikola Puki¢, Ph.D, Tatjana Markovi¢, Ph.D,

- Poster presentation The influence of a hot and dry year on the seed
development of herbaceous peonies (Paeonia spp.) native to Serbia;

13. Ljubinko B. Rakonjac, Ph.D, Principal Research Fellow, Institute of Forestry,
Belgrade in cooperation with Biljana M. Nikoli¢, Ph.D, Marija S. Markovi¢, Ph.D,
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Sabahudin H. Hadrovi¢, Ph.D, Natalija R. Momirovi¢, Jelena D. UroSevi¢, Sasa M.
Eremija, Ph.D,

- Poster presentation Forest fruit trees in the Pirot surroundings (Serbia),
ecological importance and economic potential,

14. Ljubinko B. Rakonjac, Ph.D, Principal Research Fellow, Institute of Forestry,
Belgrade in cooperation with Marija S. Markovi¢, Ph.D, Biljana M. Nikoli¢, Ph.D,
Dejan S. Pljevljakusi¢, Ph.D, Sonja Z. Braunovi¢, Ph.D, Filip A. Jovanovi¢, Ph.D,
Vesna P. Stankov-Jovanovi¢, Ph.D,

- Poster presentation Ethnobotanical use of silver birch in the Pirot District
(Serbia);

15. Milica N. Simié¢, Ph.D student, Faculty of Science and Mathematics,
University of Nis, in cooperation with Natasa M. Jokovi¢, Ph.D, Jelena S. Matejié,
Ph.D, Bojan K. Zlatkovi¢, Ph.D, Lukasz t.uczaj, Ph.D, Marija S. Markovi¢, Ph.D,

- Poster presentation Gastronomic potential of wild edible plants at Rujan Mt
(Serbia);

16. Milica N. Simié¢, Ph.D student, Faculty of Science and Mathematics,
University of Ni§, in cooperation with Natasa M. Jokovi¢, Ph.D, Bojan K.
Zlatkovi¢, Ph.D, Jelena S. Mateji¢, Ph.D, Sasa S. Stankovi¢, Ph.D, Marija S.
Markovi¢, Ph.D,

- Poster presentation Traditional agricultural use of wild plants in as a green
fertilizer of cultivated crops and for insect and rodent control on Rujan Mt
(Serbia);

17. Mirjana Smilji¢, Ph.D student, Faculty of Science and Mathematics,
University of Pristina in Kosovska Mitrovica, in cooperation with Tatjana Jaksic,
Ph.D, Predrag Vasi¢, Ph.D, Marija S. Markovi¢, Ph.D, Gorica Deli¢, Ph.D,

- Poster presentation Ethnopharmacological use of sage in northern part of
Kosovo and Metohija (southern Serbia);

18. Ivana Vitasovi¢ Kosi¢, Ph.D, Associate Professor, Faculty of Agriculture,
University of Zagreb, in cooperation with Jelena Blagec, Ph.D student,

- Poster presentation Folk medicine in the Hrvatsko Zagorje region (NW
Croatia);

19. Milica S. Lukovié¢, Ph.D, Associate Professor, Faculty of Hotel Management
and Tourism in Vrnjacka Banja, University of Kragujevac, in cooperation with
Danijela V. Pantovi¢, Ph.D, and Jelena S. Davidovi¢, Ph.D,

Book of abstracts, Third conference about medicinal and wild-growing edible plants, Pirot, June 26-28, 2025.
360puuk pe3umea, Tpehe caBeToBame 0 ICKOBUTOM U CAMOHHKJIOM jeCTHBOM Ouiby, ITupot, 26-28. jyn 2025.



- Poster presentation Ethnobotanical knowledge and practices in the context of
regenerative tourism;

20. Biljana Karovska, Petel Paun Design Arts and Crafts, Ripanj, Belgrade, in
cooperation with Ivana Kruljevi¢,

- Poster presentation The Art and Science of Natural Dyeing - Reappearance of
plant colors;

21. Radomir B. Ljupkovi¢, Ph.D, Research Associate, Faculty of Sciences and
Mathematics, University of Ni§, in cooperation with Slobodan A. Ciri¢, Ph.D,
Katarina D. Stepi¢, Jovana D. Ickovski, Ph.D, Aleksandra S. Pordevi¢, Ph.D,
Marija S. Markovi¢, Ph.D, Vesna P. Stankov Jovanovi¢, Ph.D,

- Poster presentation Traditional use of wild garlic (Allium wursinum) in
southeastern Serbia: an ethnobotanical survey from the Ni§ District;

22. Radomir B. Ljupkovié¢, Ph.D, Research Associate, Faculty of Sciences and
Mathematics, University of Ni§, in cooperation with Slobodan A. Ciri¢, Ph.D,
Jovana D. Ickovski, Ph.D, Katarina D. Stepi¢, Aleksandra S. Pordevi¢, Ph.D,
Marija S. Markovi¢, Ph.D, Vesna P. Stankov Jovanovi¢, Ph.D,

- Poster presentation Ethnobotanical insights into the use of the plants from
genus Thymus in the Ni§ District of southeastern Serbia;

23. Jovana D. Ickovski, Ph.D, Research Associate, Faculty of Sciences and
Mathematics, University of Ni§, in cooperation with Slobodan A. Ciri¢, Ph.D,
Radomir B. Ljupkovi¢, Ph.D, Katarina D. Stepi¢, Aleksandra S. Pordevi¢, Ph.D,
Marija S. Markovi¢, Ph.D, Vesna P. Stankov Jovanovi¢, Ph.D,

- Poster presentation The scent of tradition: an ethnobotanical Story of
chamomile in the Ni§ District;

24. Jovana D. Ickovski, Ph.D, Research Associate, Faculty of Sciences and
Mathematics, University of Ni§, in cooperation with Slobodan A. Ciri¢, Ph.D,
Katarina D. Stepi¢, Radomir B. Ljupkovi¢, Ph.D, Aleksandra S. Dordevi¢, Ph.D,
Marija S. Markovi¢, Ph.D, Vesna P. Stankov Jovanovi¢, Ph.D,

- Poster presentation Mentha piperita L. in the context of urban ethnobotany: a
case study from the Nis District;

25. Slobodan A. Ciri¢, Ph.D, Research Associate, Faculty of Sciences and
Mathematics, University of NiS§, in cooperation with Jovana D. Ickovski, Ph.D,
Katarina D. Stepi¢, Radomir B. Ljupkovi¢, Ph.D, Aleksandra S. Pordevi¢, Ph.D,
Marija S. Markovi¢, Ph.D, Vesna P. Stankov Jovanovi¢, Ph.D,
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- Poster presentation Traditional use of wild aromatic herbs as spices in
southeastern Serbia;

26. Slobodan A. Ciri¢, Ph.D, Research Associate, Faculty of Sciences and
Mathematics, University of NiS, in cooperation with Jovana D. Ickovski, Ph.D,
Katarina D. Stepi¢, Radomir B. Ljupkovi¢, Ph.D, Aleksandra S. Pordevi¢, Ph.D,
Marija S. Markovi¢, Ph.D, Vesna P. Stankov Jovanovi¢, Ph.D,

- Poster presentation Wild fruits as a culinary and medicinal resource:
Ethnobotanical research for Ni§ District;

27. Svetlana M. Tosi¢, Ph.D, Associate Professor, Faculty of Sciences and
Mathematics, University of NiS, in cooperation with Jovana B. Nikoli¢, Martina V.
Kuzmanovié¢, Milica M. Pavlovi¢,

- Poster presentation Allelopathic effect of Equisetum arvense L. on germination
Solanum lycopersicum var. cerasiforme and Lycopersicum esculentum;

28. Ahmed Snoussi, Ph.D, Assistant Professor, Higher School of Food Industries
of Tunis, Tunissia, in cooperation with Hayet Ben Haj Koubaier, Ph.D, Saoussen
Bouacida, Ph.D, Nabiha Bouzouita, Ph.D,

- Poster presentation Unlocking the potential of wild myrtle (Myrtus communis
L.) in the agri-food sector for enhanced food security;

29. Lukasz Luczaj, Ph.D, Full Professor, Faculty of Biology and Nature
Conservation, University of Rzeszoéw, Poland,

- Poster presentation The alimentary use of water caltrop (Trapa natans) in
Europe;

30. Stefan Lj. Markovi¢, Faculty of sport and physical education, University of
Nis, in cooperation with Slavoljub Uzunovi¢, Ph.D, Andela S. Panci¢, Marija S.
Markovi¢, Ph.D, Olivera Papovi¢, Ph.D, and Vesna P. Stankov Jovanovi¢, Ph.D,

- Poster presentation Nutrition and traditional use of forest fruit trees as
integral parts of diabetes treatment in the Pirot District (Serbia);

31. Vesna P. Stankov Jovanovi¢, Ph.D, Full Professor, Faculty of Sciences and
Mathematics, University of Ni§, in cooperation with Marija Ili¢, Ph.D, Violeta
Miti¢, Ph.D, Jelena Nikoli¢, Ph.D, Marija Dimitrijevi¢, Ph.D, Slobodan Ciri¢,
Ph.D, Marija S. Markovi¢, Ph.D,

- Poster presentation Assessment of the antioxidant properties of methanolic
extracts of the plant species Geranium macrorrhizum from the post-fire area.
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Third day: June 28. 2025.

7.30 — 17.30 Excursion on Stara planina Mt in the area of the village of Dojkinci at
the localities "Arbinje" and the "Tri Kladenca" waterfall.
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Content (Cagp:xaj)

Plenary lectures (Ilnienapna npegaBama):

Lyuben Zagorchev, Denitsa Teofanova, Biologically active compounds and
antioxidant activity of parasitic plants from the genus Cuscuta in Bulgaria -
BuonornuHo akTHBHM ChEIWHEHHS M aHTHOKCHIAHTHA aKTUBHOCT Ha MAapa3suTHH
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Abstract

Biologically active compounds and antioxidant activity of parasitic
plants from the genus Cuscuta in Bulgaria

Lyuben Zagorchev!”, Denitsa Teofanova'

The genus Cuscuta, or dodders, represents approximately 200 species of
stem holoparasitic plants, meaning they rely entirely on their host plants for
nutrients and water and are non-photosynthetic. Being parasites, they often
negatively impact the growth and development of the hosts, causing significant
biotic stress and crop yield reduction in various species, ranging from legumes to
trees. Several dodder species, most importantly Cuscuta campestris Yunck., are
spread worldwide and account for billions of USD losses each year. Such
introduced, invasive species are also a significant concern to ecology and
biodiversity.

However, in traditional medicine, dodders are also known as a rich source
of bioactive compounds, including flavonoids, alkaloids and carotenoids,
determining their antioxidant, anti-inflammatory, and hepatoprotective effects.
Some species, such as Cuscuta chinensis Lam., are widely used in Chinese
medicine for enhancing kidney and liver function, improving male fertility, and
protecting against neurodegenerative diseases. Additionally, Cuscuta extracts have
shown potential in modulating the immune system and exhibiting anticancer
properties.

Bulgaria is home to at least nine dodder species, of which we studied the
introduced Cuscuta campestris and several native species - C. monogyna, C.
europaea, C. approximata and C. epithymum. During our extensive work on these
species, we investigated, besides the molecular mechanisms of parasitism,
distribution, genetic diversity and host range, also the antioxidant activity and the
content of bioactive compounds by ABTS radical scavenging method and uHPLC-
PD-MS chromatography. We established the species-specific profiles of flavonoids
and carotenoids, as well as their influence on the antioxidant properties. We also
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suggested their applicability as chemotaxonomical markers. Of the flavonoids,
hyperoside and isoquercetrin were some of the most abundant. The most abundant
carotenoids were lutein and antheraxanthin. While C. epithymum showed the
highest antioxidant potential and flavonoid content, C. campestris was the richest
in carotenoids. However, we also found that these phytochemicals are largely
influenced by the parasitized host species and environmental factors, such as
quality of the light spectrum, suggesting that the medicinal potential could be
further enhanced, and modified by a careful manipulation of the growing
conditions.

Keywords: antioxidant activity, carotenoids, dodders, flavonoids, parasitic
plants
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Pesrome

B1o0JIOTHYHO AKTUBHU CheUHEHUS] M AHTHOKCHIAHTHA AKTHBHOCT Ha
napasuTHu pactenusi ot poa Cuscuta B bbarapus

Jlro6en 3aropues'”, Jlennna Teodanosa'

Pon Cuscuta, nim KyKyBHYM TpexAd, npeacraBmsaBa okoino 200 Buzaa
CTBOJICHN XOJIOMApa3suTHU PACTEHMS, KOTO O3HAayaBa, Y€ T€ Pa3yMTaT M3ILUIO Ha
PACTEHUATA-TOCTONIPUEMHUIIM 32 XPAaHUTEIHH BEUIECTBA M BOJAa W HE ca
¢orocunternunn. ThHH Kato ca mapa3uTH, TE€ YECTO OKa3BaT OTPHULATEIHO
BB3/ICIICTBIE BBPXY PACTEXkA U PA3BUTUETO HA TOCTONPHEMHHUIINTE, TPUUNHABANKH
3HAa4YUTENIeH OMOTHYEH CTpeC M HaMallsiBaHEe Ha JOOMBUTE NPH Pa3IMYHH BHIOBE,
Bapupauy oT 0000BH 10 AbpBECHU. HsAKOJIKO BUIA KyKYBUYM MPEXKIU, Hali-BeUe
Cuscuta campestris Yunck., ca paslpoCTpaHEHH IO LEJIUS CBAT M NPUYHUHIBAT
3aryOu 3a MHJIMap[M INATCKU JOJIapH BCSKa ToJMHA. TakuBa WHTPOIYLUpAHH,
WHBA3MBHU BHJIOBE CHIIO IMPEJCTABISBAT 3HAYUTEICH MPOOJIEM 32 €KOJIOTHATA U
OounopazHoobpasuero.

B tpaguumonHaTa MeauimHa o0ade KyKyBHYaTa IpeXxaa € W3BECTHA U
Kato 0Orar W3TOYHUK Ha OHWOJOTMYHO AKTUBHH CHEIUHEHUS, BKIIIOYHTEITHO
(aBoHOMANM, aNKaJOWAW M KAPOTCHOMIH, KOMTO ONpPENeNAT aHTHOKCHAAHTHOTO,
NPOTUBOBB3MAIHUTEIIHOTO M XEMaTONPOTEKTUBHOTO My JeicTBHe. Hskon BuaoBe,
karto Hampumep Cuscuta chinensis Lam., ce W3MON3BaT HIMPOKO B KUTalCKaTa
MeIuIMHa 3a moxoOpsBaHe Ha (yHknmATa Ha OBOpennTe W YepHHS APOO,
nojo0psiBaHe HA MBXKara (PepTHIHOCT W IpeJa3BaHe OT HEBPOJCTeHEePaTUBHU
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Biologicaly active compounds and antioxidant activity of parasitic plants from genus Cuscuta in
Bulgaria Zagorchev and Teofanova, 2025.

3abomsBaHus. OcBeH ToBa ekcTpakTuTe OoT Cuscufa ca NOKa3ajad NMOTEHIMAl 3a
MOJyJIMpaHe Ha UIMyHHaTa CCTeMa U MpOsIBSBAT IPOTUBOPAKOBU CBOMCTBA.

B Bwarapus ce cpemiatr moHe A€BeT BHIA KYKYBUUYU IPEXIH, OT KOUTO
u3ciaenBaxmMe UHTpoayuupanusaT Cuscuta campestris N HAKONKO MecTHHU Buaa - C.
monogyna, C. europaea, C. approximata wn C. epithymum. Ilo Bpeme Ha
oOmupHaTa HU paboTa BbPXY T€3U BHUIOBE, OCBEH MOJIEKYJIAPHUTE MEXaHU3MU Ha
napasuTH3bM, pa3pOCTPaHEHHETO, TEHETHYHOTO Pa3HOOOpa3ue U pasHOOOpa3UeTo
OT TOCTONPHUEMHHIINTE, W3CJIECIBAXME€ W aHTHOKCHIAHTHAaTa AakKTHUBHOCT U
CHIbP)KAaHUETO Ha OMOJIOTMYHO aKTUBHHU CHEJMHEHHs Ype3 METo/a 3a raceHe Ha
ABTS pamukaimu u uHPLC-PDA-MS xpomatorpadus. YcTaHOBHXME BHIIOBO-
cnenuuIHUTE MPOPIITN Ha (HITABOHOUINTE U KAPOTCHOUIUTE, KAKTO U BIUSHUETO
UM BBpPXY AHTHOKCHIAHTHUTE cBOMCTBa. ChIIO Taka € NPEIJIOKEHA TSIXHATa
MPHUIIOKUMOCT KaTO XEMOTaKCOHOMHYHHM Mapkepu. Cpel Hail-CHITHO 3aCTHIICHUTE
(aBoHOMAM ca XWINEPO3HUJ M M30KBepUEeTpHH. OT KapOTEHOMANUTE B HAM-TOJIIMO
KOJINYECTBO OsiXa YCTaHOBEHHM JyTeMH W aHrepakcaHTuH. [lokaro C. epithymum
MOKa3Ba Hal-BHCOK aHTHOKCHIAHTECH MOTEHIMAN U ChIbp)KaHUE Ha ()IIaBOHOMIIH,
C. campestris e Hali-Oorata Ha KapOTCHOUAM. Y CTAHOBHXME 00aue ChILO Taka, ue
Te3u (PUTOCHEANHEHHUS 0 TOJIsIMa CTENEH Ce BIMSAT OT BHJIA TOCTONPHEMHHIIN 1
(dakTopuTe Ha OKOJHATa cpela, Karo HampuMep KavyeCTBOTO HAa CBETIIMHHUS
CHEKTBP, KOETO Tpearnojara, ue Je4eOHHAT MOTEHIHAN MOXe Ja Obae
JIOIIBIIHUTETHO YBEIUYeH U MOAM(UIIMpaH 4pe3 BHUMATEIHO MaHHITyJIHpaHe Ha
YCIIOBUATA HA OTIJIEXKIAHE.

KaiouoBu nyMM: aHTHOKCHJAaHTHA aKTUBHOCT, KapOTEHOWIH, KyKYBHYHU
npexH, (GIaBOHOUIN, TAPa3UTHH PACTEHHUS

Bbnaromapuoctu: ToBa m3cnenBane e ¢uHaHcupaHO OT EBpomeiickus
cbio3-NextGenerationEU, upe3 HamuonanHus 1UlaH 3a BB3CTAHOBSIBAHE U
ycroiunBoct Ha PenmyOmuka boarapus, mpoext Ne BG-RRP-2.004-0008.
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Abstract

Application of chemometrics in the analysis of wild plant species

Biljana B. Arsi¢"", Danijela A. Kosti¢!, Dragoljub Miladinovi¢?, Aleksandra N.
Pavlovi¢!, Gordana S. Stojanovié¢!

Chemometrics is the field of chemistry that applies mathematical,
statistical, and logical methods to design or choose optimal measurement
techniques and experiments. It aims to extract the maximum relevant chemical
information by analysing chemical data. In our recent instrumental analyses of wild
plant species from Serbia, four statistical methods were used: PCA (Principal
Component Analysis), HCA (Hierarchical Cluster Analysis), MANOVA
(Multivariate Analysis of Variance), and DA (Discriminant Analysis).

In a study analysing the ICP-OES data of Forsythia europaea Degen &
Bald. and its extracts, rotated PCA revealed an inverse relationship: higher
concentrations of potassium (K) and calcium (Ca) were associated with lower
phosphorus levels, and vice versa. The same study showed that HCA was a useful
tool for differentiating the investigated samples based on macroelement
concentrations.

Statistical analysis of the antibacterial essential oil of Satureja kitaibelii
indicated that the percentage of dominant compounds in the essential oil did not
significantly impact its antibacterial activity. However, chemometric analysis
suggested that certain compounds, such as borneol, spathulenol, caryophyllene
oxide, and limonene, are likely the main contributors to the antibacterial properties
of the essential oil from November, with their relative proportions playing a key
role. These findings offer a new methodological approach for future research on

essential oils.

I Biljana B. Arsi¢ (https://orcid.org/0000-0002-1248-5864), Danijela ~ A.  Kosti¢
(https://orcid.org/0000-0003-1846-3700), Aleksandra N. Pavlovi¢ (https://orcid.org/0000-0003-2053-
3106), Gordana S. Stojanovi¢ (https://orcid.org/0000-0002-3128-6510), University of Ni§, Faculty of
Sciences and Mathematics, Department of Chemistry, Visegradska 33, 18000 Nis, Republic of Serbia
2 Dragoljub Miladinovi¢ (https://orcid.org/0000-0003-2053-3106), University of Ni§, Faculty of
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Application of chemometrics in the analysis of wild plant species Arsi¢ et al., 2025.

In a study focusing on the determination of macro- and microelements in
Trifolium L. species, chemometric analysis facilitated the classification of samples
based on element concentrations. HCA effectively separated flowers and leaves,
highlighting outliers in the dataset.

Additionally, MANOVA analyses of different Artemisia species showed
that soil composition is a significant factor influencing the measurable variables.

Keywords: chemometrics, ICP-OES, GC-MS, HPLC, wild plant species

Caxerak

IIpumena xemoMeTpHje Y AaHAJIU3U CAMOHUKJINX OM/bHUX BPCTA

bumwana b. Apcuh!”, lanujena A. Koctuh!, [Iparossy6 Munaauaosuh?,
Anekcannpa H. Tlasnosuh!, Fopmgana C. Ctojanosuh!

XemoMeTpHja je o0macT XeMmMHje Koja TpHUMEHYje MaTeMaTHYKe,
CTaTUCTUYKE U JIOTHYKE METOJE 32 JU3ajHUPAE WIK N300p ONTUMATHUX TEXHHUKA
Mepema MW ekcnepumeHata. Llub xemomeTpuje je Oa HM3BydYe MAaKCHMAIHO
pelieBaHTHE XEMHjCKe HMH(OpMAIMje aHAJU30M XEMHJCKHX IojaTaka. Y HallluM
HOBHjUM HMHCTPYMEHTAJHMM aHajh3aMa CaMOHMKINX OuJpHHX BpcTa u3 CpOuje,
kopunthene cy uetnpu craructuuke meronae: PCA (enrn. Principal Component
Analysis), HCA (enrn. Hierarchical Cluster Analysis), MANOVA (enru.
Multivariate Analysis of Variance) u DA (enrn. Discriminant Analysis).

Y crymuju koja anammsupa ICP-OES mnopatke 3a Forsythia europaea
Degen & Bald. u mene excrpakre, porupada PCA oTkpuia je nHBep3Hy Besy: Behe
koHneHrpamuje kaaujyma (K) u xanumjyma (Ca) Owie Cy MoBe3aHe ca HIDKUM
HuBonMa (ocdopa, u o0puyTo. Mcra cryauja je nokasana aa je HCA kopucHa
anatka 3a AudepeHIHpame HCIUTHBAHMX Yy30paka Ha OCHOBY KOHIICHTpalHja
MaKpoelieMeHaTa.

CraTucTHYKa aHAIM3a aHTHOAKTEPHjCKOT €TapcKoT yiba Satureja kitaibelii
MoKaszala je Jia IpoleHaT JOMHUHAHTHHX jeIUbCha y €TApCKOM YIbY HHje 3HaYajHO
VTHIIA0 HA FHETOBY AHTHOAKTEPHjCKY aKTHBHOCT. MelyTuM, XeMoMeTpHjcka
aHanu3a cyrepuile Ja cy oxpeleHa jequmena, Kao ITo ¢y OOpHEO, CaTyJIeHo,
KapuoQuieH OKCHJ W  JIMMOHEH, BEpPOBaTHO TJIABHH JONPUHOCHOIH
AQHTUOAKTEPHjCKUM CBOJCTBHMA €TapCKOI yJba M3 HOBEMOpA, NMPH 4eMy HHXOBH
peNaTUBHU OAHOCH Urpajy KJbydHy yjory. OBU Haja3H HyJe HOBH METOIOJIOLIKH
npucTyn 3a Oyayha ucTpaxxuBama eTapcKuX yJba.

Y crymmju koja ce (Qokycupama Ha onpehuBame Makpo- H
MHKpoeneMeHaTa y Bpcrama Irifolium L., XeMOMeTpHjcKa aHaIn3a je OJaKmaia
KiIacu(uKaujy y3opaka Ha OCHOBY KoHLeHTpauyja enemenata. HCA je epukacHo
0JIBOjHJIa LIBET U JINCTOBE, UCTUUYNH BPEAHOCTHU KOj€ OCTYMajy y CKYIly IO/aTaKa.
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Application of chemometrics in the analysis of wild plant species Arsi¢ et al., 2025.

ITopen Tora, MANOVA ananm3e pasmuuuTHX BpcTa Artemisia TIOKasaje
Cy Ja je cacTaB 3eMJBHILTA 3HAaUajaH (PaKToOp KOjU yTHUE HAa MepJbUBE Bapujadie.

Kmyune peun: xemomerpuja, ICP-OES, GC-MS, HPLC, camonukie
OMJBHE BpPCTE
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Abstract

Medicinal plants and forest fruit trees in oak dominated forests in the
area of Kosmaj (Serbia)

Snezana A. Staji¢'", Vlado M. Cokesa', Ljubinko B. Rakonjac!,
Saa M. Eremija’

The loss of biodiversity at the global level is the result of the rise in the
global population, rapid and sometimes unplanned industrialization, deforestation,
overexploitation of natural resources, pollution, and finally global climate change.
The protection of specific areas is the basis for biodiversity conservation, which is
why Serbia is making efforts to increase the percentage of protected territory and
implement nature protection plans.

The use of plants for food or medicinal treatment can also lead to excessive
exploitation of natural resources, which directly affects the biodiversity. The rising
market demand for medicinal plants has resulted in a concerning population
reduction. Therefore, it is important to protect the natural habitats of valuable wild
medicinal plant species. Conservation strategies minimize medicinal plant
depletions at greater extent. Identifying the appropriate areas and climatic
parameters where medicinal plant species and forest fruit trees are found today can
help define their future distribution and thus assess the level of their threat.

The present study examined medicinal plants of sessile oak and Turkey
oak forests in the protected area of Kosmaj Mountain (Serbia). Association of
sessile oak and Turkey oak (Quercetum petraeae-cerridis B. Jovanovi¢ 1979. s.l.)
on Kosmaj has a large ecological amplitude because it is spread in the wide range
of altitudes, on various aspects and slopes from 8° to 28°. A total of 15 relevés
were used in the analysis of the floristic composition of sessile oak and Turkey oak
forests. Of the total number of plant species (116), 59 medicinal plant species from
50 genera and 32 families have been registered. The most common are medicinal

! Snezana A. Staji¢  (https:/orcid.org/0000-0001-9023-3542), Vlado M.  Cokesa
(https://orcid.org/0000-0003-1940-2598), Ljubinko B. Rakonjac (https://orcid.org/0000-0002-8736-
6771), Sasa M. Eremija (https://orcid.org/0000-0002-7365-721X), Institute of Forestry, Kneza
Viseslava 3,11030, Belgrade, Republic of Serbia

*Corresponding author. E-mail: snezanastajic@yahoo.com

© 2025 The Authors. Published by Research Association "Babin nos", Temska, Pirot, and Institute of Forestry,
Belgrade.
This is an open access abstract under the CC BY license (http://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0002-8736-6771),
https://orcid.org/0000-0002-8736-6771),
https://orcid.org/0000-0002-7365-721X

Medicinal plants and forest fruit trees in oak dominated forests in the area of Kosmaj (Serbia)
Staji¢ et al., 2025.

plants from the Rosaceae (34.4%) and Lamiacae families (21.9%), while medicinal
plants from the Rubiaceae (9.4%) and Fagaceae (9.4%) families are slightly less
present.

In the spectrum of floral elements, plants of the Central European range
type are most commonly represented among medicinal plants, amounting to 34%.
Plant species of Eurasian range type have a somewhat smaller representation
(29%), while they are followed by plants of Sub-Mediterranean (10%), Sub-
Atlantic (8%), Pontic range type (7%), Circumpolar (3%), Balkan (3%),
Cosmopolitan type (3%), and the floristic element of desert regions (2%).The study
of the plant life forms shows that hemicryptophytes are the dominant group among
medicinal plants with 34%, followed by phanerophytes by 25.4%.

The most widespread medicinal plants were: Lonicera caprifolium L.,
Helleborus odorus L., Tamus communis L., Geranium robertianum L., Fragaria
vesca L., Galeopsis speciosa Mill., Galium aparine L., and Rubus hirtus Wald. &
Kif.

A total number of 9 wild forest fruit trees was recorded: Pyrus pyraster
(L.) Burgsd., Prunus avium L., Prunus spinosa L., Corylus avellana L., Cornus
mas L., Cornus sanguinea L., Rosa canina L., Crataegus monogyna Jacq., and
Crataegus oxyacantha L.

From the aspect of flora vulnerability, one strictly protected species has
also been recorded - Lilium martagon L.

Keywords: sessile oak and Turkey oak forests, protected plant species,
biodiversity, conservation.

Acknowledgements: This research was funded by the Ministry of Science,
Technological Development and Innovation of the Republic of Serbia (Contract
No. 451-03-136/2025-03/ 200027).

Caxkerak

JlekoBuTe OM/bKe U IIYMCKe BOhkapuie y XpacTOBMM IIyMaMa Ha
noapy4jy Kocmaja (Cpomnja)

Cuexana A. Crajuh'*, Bnago M. Yokema!, Jby6unko b. Pakomar',
Camra M. Epemuja’

CMameme OMOAMBEp3UTETa Ha TIIOOATHOM HHBOY pE3yJITaT je mopacra
rinobanrHe Tmomynanyje, Op3e W TOHEKA] HEIUIAHUpaHe WHIYCTpHjalIu3aInje,
Kpuema IlyMa, MPEKOMEPHE eKCIUIoaTalfje IMPUPOJHUX pecypca, 3arahema u
KOHAQYHO TJO0AJHUX KJIMMATCKUX TpOMeHa. 3amTura ojapeheHux mompydja
MpecTaB/ba OCHOBY 3a OUyBama OuomuBepiurera, 300r dera CpOuja yimaxke
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Hamope y Wby moBehama mporieHTa 3amrTuheHe TEpUTOpHje M OCTBApUBabha
TUTAaHOBA Ha 3alITUTH MPUPOJE.

Kopumniheme Ousbaka y HCXpaHU WIH 32 JICUCHC TaKOhe MOXKe TOBECTH JI0
OpeKoMepHe eKcIuloaTalyje MNPUPOAHUX pecypca, IITO AUPEKTHO YTHUYE Ha
cMameme (ruopucTHUKOr nuBep3uTeTa. Pactyha moTpakma Ha TPXKHIITY 32
JICKOBUTHM OWJbEM pe3yiaTHpaia je 3a0pumaBajyiuM CcMamemeM HHXOBE
nomynanyje. 300r Tora je Ba)KHO 3alITUTUTH MNPUPOAHA CTAHUILTA BPEAHUX
JIUBJbUX JICKOBUTHX OMJbHUX BpcTa. MneHTudukoBame oarosapajyhux moapydja u
KJIMMAaTCKUX IapaMeTapa y KOjuUMa ce JlaHac Hajuas3e JIeKOBUTE OMJbHE BpPCTE U
JpBeHacTe HIyMcKe BohkapHile Moke moMohu mpH aepuHHcamy BuxoBe Oymyhe
JTUCTPHOYIIHje, a CAMUM THM U MPOIECHH CTETIEH lUXOBE YTPOXKEHOCTH.

VY pany je BpLIEHO UCTpaKMBambE JIGKOBUTUX OWJbaka y IlymMaMa Xpacta
KHTH-aKa M Iiepa y 3amruhieHoM nojpydjy mianuHe Kocmaj (CpOuja). 3ajennuiia
KuTmaka u uepa (Quercetum petraeae-cerridis B. Jovanovic 1979. s.l.).) Ha
Kocmajy nMa BenmuKy eKOJIOUIKY aMIUTUTYAY, jep j€ PaclpoCTpameHa y MIMPOKOM
JIMjarna3oHy HaJMOPCKHAX BHCHHA, HAa CTAHUIITUMA PA3IUYUTHX CKCIIO3UIMja M
HaruOa ox 8° mo 28°.

VY ananm3u (ropucTHYKOr cacTaBa kopuinheHo je 15 duroneHomomkmnx
canmaka. Ox ykynHor 6poja omsbHuX Bpeta (116), peructpoBaHo je 59 IeKOBUTHX
BpcTa Ousbaka u3 50 ponosa u 32 pamunuje. HajzactynsbeHuje cy 1eKoBUTe OMIbKe
u3 (amuinja Rosaceae (34,4%) u Lamiacae (21,9%), IOK Cy HEIITO Mambe
NpUCYTHE JeKoBUTe Omibke u3 Gpammnmja Rubiaceae (9,4%) u Fagaceae (9,4%).

VY cnektpy GIOpHHX eleMeHaTa, Haj3acTYIUbEHH]e Cy JICKOBUTE OHIbKE
CpelmbeeBPOIICKOr apealt Tuma ca 34%. Hemto Mamy 3acTyIbEHOCT UMajy OUJbHE
BpcTe eBpoasujckor apean Tuna (29%), ook 3a mwuMa ciene  OMIbKe
cyomeaurepanckor (10%), cybatrnanckor (8%), mouTckor (7%), HUPKYyMIIOIapHOT
(3%), Oankanckor (3%), kocmomonurckor tumna (3%) u ¢IOpHH ereMeHT
nycTHmbCKUX mnpenena (2%). AHanuza >XKMBOTHUX (DOPMH JIEKOBUTHX OHWIbaka
nokasyje na mel)y JIeKOBUTHUM OuJbKaMa JOMHUHHpaAjy XxemukpunrTodure ca 34%, a
3a wuMa cieze dpanepodute ca 25,4%.

Hajpacnpocrtpamenuje nekoButre Owibke cy: Lonicera caprifolium L.,
Helleborus odorus L., Tamus communis L., Geranium robertianum L., Fragaria
vesca L., Galeopsis speciosa Mill., Galium aparine L. u Rubus hirtus Wald. & Kif.

PeructpoBano je ykymHO 9 caMOHMKIMX IIyMcKux Bohkapuma: Pyrus
pyraster (L.) Burgsd., Prunus avium L., Prunus spinosa L., Corylus avellana L.,
Cornus mas L., Cornus sanguinea L., Rosa canina L., Crataegus monogyna Jacq.
u Crataegus oxyacantha L.

Ca acmekrta yrpokeHOCcTH (JIope, PErHCTpoBaHa je M jemHa CTpOro
3amrruhena 6wbka - Lilium martagon L.

Kibyune peun: myme xpacTta KUTHaKa U Liepa, 3amuTuhene OuspHe BpCTe,
OMOIUBEP3UTET, KOH3EpBallUja.
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3axBajguuma: OBO HcTpakuBamke je (HUHACHpAHO O CTpaHe
MunuctapcTBa Hayke, TEXHOJIOIIKOT pa3Boja W MHOBauuja PemyOmuke CpOwuje
(YroBop 6p. 451-03-136/2025-03/ 200027).
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Abstract

Unmanaged forest complex that belonged to the former Avala film in
Belgrade - potential risk for users

Suzana Z. Mitrovi¢

Study area is the unmanaged urban forest that belonged to the former
Avala Film complex in Belgrade, which continues to the RTS studio in KoSutnjak.
The subject of the analysis was all trees with a breast diameter of ten centimeters or
more.

Out of the total number of 3906 analyzed trees, 2592 trees are woody
species, whose individual parts (bark, leaves, fruits or seeds) can be used for
medicinal or edible purposes. Black pine (Pinus nigra) is the dominant species,
including 577 trees, whereas aspen (Populus tremula) is represented by one tree
and common hawthorn (Crataegus monogyna) by two trees. The dominant
deciduous species is Turkey oak (Quercus cerris), with 308 documented
individuals, followed by Norway maple — Acer platanoides (304), Turkish hazel —
Corylus colurna (279) and silver linden — Tilia tomentosa (251). Besides them,
South European flowering ash — Fraxinus ornus (193), cherry — Prunus avium
(190), common ash — Fraxinus excelsior (89), cherry plum — Prunus cerasifera
(88) and large-leaved linden — Tilia platyphyllos (53) are significantly present.
Other deciduous trees species are present with a few individuals, less than 50.

This area contains a significant population of invasive species, totaling 550
documented individuals, which presents a possible threat to the suppression of
native flora. About 11.9% of totally dry trees were documented, presenting a
hazard to both forest users and healthy trees due to the risk of collapse or falling.

The forest park area is floristically rich, and the terrain is accessible for
harvesting plant parts that can be used for medicinal purposes or in nutrition. A
detailed examination of all trees revealed numerous entomological damages and
phytopathological diseases, which indicate lack of care and management, poor

ISuzana Z. Mitrovié (https://orcid.org/0000-0003-1855-4418), Institute of Forestry, Kneza Viseslava
3, 11030 Belgrade, Republic of Serbia
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physiological condition of most trees and a very risky zone of passage for users.
The park forest is contaminated with several mini landfills. The entire area
analyzed represents a great danger for users and due to the contamination of the
forest park, the use of fruits or other secondary forest products represents a
potential danger for citizens. This must be clearly highlighted at the entrances to
the forest complex.

Keywords: urban forest, forest management, medicinal and edible
properties, risk zone

Acknowledgements: This research was supported by the Ministry of
Science, Technological Development and Innovation of the Republic of Serbia for
the year 2025, no. 451-03-136/2025-03/200027.

Caxkerak

3anymTeHd MIyMCKH KOMILIEKC KOjH je MPUNAJao HeKaJdalmbeM ABaJjia
¢punamy y beorpany - noreHuujaJJHu pU3HK 32 KOPHCHHUKE

Cysana JK. Murtposuh'*

Iloapydje ucTpaxkuBama je 3amylnTeHa TapK ITyMa Koja je IpHItazajia
HeKaJalmbeM KoMIuiekey ABana ¢uima y beorpany, koju ce HacTaBiba Ha CTYIHO
PTC-a y Komytmwaky. IIpeamer ananuse cy Ouia cBa crabja 4Ydju je NPCHHU
NPEYHUK AECeT U BUILIE LIEHTUMETAapa.

On ykynHo 3906 aHanu3upanux crabaia, 2592 crabiia mpeacraBibajy
JpBEHACTE BPCTE YWjH TIOjeIMHU JIEINOBH (KOpa, JINCTOBH, IUIOJOBH U CEMEHa) ce
MOTY KOPHCTHUTH 32 JIEKOBUTE MJIM jECTHBE CBpXE. Y MOTHYHOCTH AOMHHHUPA LPHH
oop (Pinus nigra) ca 577 crabana, IOK je ca jeIHMM CTa0JIOM PErucTpoBaHa
tpenetsbuka (Populus tremula) n 6enu rnor (Crataegus monogyna) ca 1pa ctadna.
On gmummhapckux BpcTa Haj3acTylUbeHUjU je 1uep (Quercus cerris) ca
esujieHTUpanux 308 jenuHKkH, a 3aTuM ciaeau mied — Acer platanoides (304), na
medja snecka — Corylus colurna (279) u cpeOpnonucna nuna — Tilia tomentosa
(251). Tlopen ®HX 3HA4YajHO je MPUCYTaH LPHH jaceH — Fraxinus ornus (193),
Tpemha — Prunus avium (190), 6enu jacen — Fraxinus excelsior (89), ueHapuka —
Prunus cerasifera (88) u kpynnonucna nuna — Tilia platyphyllos (53). Ocrane
IpBeHacte Juihapcke BpCTe ¢y MPUCYTHE ca Mambe o 50 jeAMHKH.

Ha oBOj moBpuInHM y BETMKOM OpoOjy Cy MPHUCYTHE M MHBAa3HMBHE BPCTE Ca
YKymHO 550 eBUIEHTUPAHUX JEJMHKH, IITO TPEJICTaBIba MOTEHIMjaTHU MPOOIeM y
notuckuBamy mocorojehe Bererammje. EBupentupano je oxo 11,9% mnortmyHo
CyBHX cTabala, Koja Mpe/ICTaB/bajy OMACHOCT KAKO 332 KOPUCHUKE IIyME TaKO U 3a
31paBa ctadiia, 300T MOTEeHIIUjaTHOT JIOMJbEHha WU H3BaJbUBakba.
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IIpocrop mapk 1myme je GIOPHUCTHUKK OoraT M TEPEH je MPHCTyMmayaH 3a
0epOy nenoBa OMJbaka Koje ce MOTY KOPHCTHUTH 32 JIEKOBHTE CBPXE WIIM Y UCXPaHH.
JletaJsbHUM TIpeTJIeIoM CBUX crabana eBHICHTHpaHa Cy OpojHa EHTOMOJIOIIKA
omrtehema u QuTONaToONIOMKa 000JbEHa KOja YKa3yjy Ha HeaJeKBaTHO Ta3[0Bambe,
OJICYCTBO Here, Jomry (u3nonomky KoHaunujy Behune crabana u Bpo pH3HUYHY
30HY HMPOXOAHOCTH 3a KOpHCHHKe. [lapk IIyma je KOHTaMHHHpaHa ca HEKOJIHKO
MHUHM JUBJBMX JenoHuja. lleo aHamm3upaHd MPOCTOp MPEACTaBJba BEIUKY
OMAacHOCT 3a KOPHCHWKE, a 300r KOHTAMHHUPAHOCTH TapK IIyMe YHoTpeda
TUIOJIOBA WJIH JIPYTHX CIIOPEIHUX LIYMCKHX MPOHM3BOJA MPEICTaBIba MOTECHIM]jAIHY
oracHoCT 3a rpal)ane, 300r yera je HEONMXOJHO TO BWAHO McTahM Ha ynazuma y
HIYMCKH KOMITJIEKC.

KibyyHe peuu: mapk oiyma, ra3foBambe LIYMOM, JIGKOBUTa U jeCTHBA
CBOjCTBa, 30Ha PU3HKa

3axBanHuna: OBO HCTpaXuBame j€ MOAPKAIO MUHHCTApCTBO HayKe,
TEXHOJIOUIKOT pa3Boja u nHoBauuja Pemyonuke CpOuje 3a 2025. roguny, op. 451-
03-136/2025-03/200027.
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Abstract

Traditional medicinal use of Juniperus communis in the Pirot District
(Serbia)

Marija S. Markovi¢!, Dejan S. Pljevljakusi¢?, Biljana M. Nikoli¢!'", Ljubinko B.
Rakonjac!'*, Bojan K. Zlatkovi¢?, Branko N. Joti¢*, Vesna P. Stankov Jovanovi¢?

Juniper — Juniperus communis L. (fam. Cupressaceae), coniferous shrubby
or woody plant species, is widespread at mountain thermophilus forests, and dry
hillsides of Stara planina Mt, Suva planina Mt, and Vidli¢ Mt in the Pirot District.
The study aimed to collect and analyze the knowledge about traditional use of plant
species J. communis in Pirot District, and to compare the results with previous
ethnobotanical studies in neighboring regions.

A total of 631 informants were surveyed on the knowledge and medicinal
use of plants in the four municipalities of the Pirot District: Pirot, BabusSnica, Bela
Palanka, and Dimitrovgrad. The results are summarized as a table, which provides
information for preparation form, the way of administration, and the number of
interviewees reporting it.

A total of 4817 reports on medicinal uses of plants were recorded, of which
8 reports (0.17%) were mentioned about the traditional medicinal use of J.
communis, of which 7 were reported from men, and one from women. All of the
respondents were of Serbian nationality. In the municipality, Dimitrovgrad, the use
of J. communis was not mentioned. The age of respondents who mentioned the use
of J. communis for medicinal purposes was 50 to 70. Regarding the mode of

administration, all mentioned uses were internally.

1" Marija S. Markovi¢ (https://orcid.org/0000-0002-6070-6844), Biljana M. Nikolié
(https://orcid.org/0000-0002-2436-8294), Ljubinko B. Rakonjac (https://orcid.org/0000-0002-8736-
6771), Institute of Forestry, Kneza Viseslava 3, 11030 Belgrade, Republic of Serbia

2 Dejan S. Pljevljakusi¢ (https://orcid.org/0000-0003-2362-8290), Institute for Medicinal Plant
Research ,,dr Josif Panci¢”, Tadeusa Koscuska 1, 11000 Belgrade, Republic of Serbia

3 Bojan K. Zlatkovi¢ (https://orcid.org/0000-0002-9102-4192), Branko N.  Joti¢
(https://orcid.org/0009-0009-8170-6745), Vesna P. Stankov Jovanovi¢ (https://orcid.org/0000-0001-
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Traditional medicinal use of Juniperus communis in the Pirot District (Serbia)
Markovi¢ et al., 2025.

Folk name of J. communis mentioned in Pirot District was "kleka". The
juniper macrostrobilus were most often used in the form of an alcoholic extract (6
reports), and less often in the form of decoction (2 reports).

Two reports were about internal use of juniper for the treatment of allergy
in the form of decoction. The other respondents gave one report each the following
internal uses of J. communis berries in the form of alcoholic extract: high blood
pressure, digestion, thyroid diseases, improving immunity, kidney and bladder
diseases, and urination.

The uses of J. communis in the treatment of allergy in the form of
decoction, as well as for the treatment of high blood pressure, and thyroid diseases
in the form of alcoholic extract were not reported in previously conducted
ethnobotanical investigations in neighboring areas in Serbia and the Balkan
Peninsula, so these uses can be considered the novelties of the present study.

The protection of the populations of J. communis in the Pirot District
should be taken into consideration, because it is on the list of protected species in
the Republic of Serbia.

Keywords: traditional use, Pirot District, Juniperus communis
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Caxkerak

TpaauunonanHa JJekoBUTa ynorpeda spcre Juniperus communis 'y
IInporckom okpyry (Cpouja)

Mapuja C. Mapxkosuh!, Jlejan C. ILbeppakymmh?, busbana M. Huxonuh!”,
Jby6unko B. Pakoman', Bojan K. 3natkosuh’, Bpanko H. Jotuh®, Becna I1.
Crankos Josanosuh®

Knexka — Juniperus communis L. (dbam. Cupressaceae), 4YeTHHapCKa
’)KOyHAacTa WIM JpBEHAcCTa OWJbHA BPCTA, PACIPOCTPAECHA j€ Y TUIAHWHCKAM
TepMOGUIHUM IyMama U CyBuUM obOponimMa Crape mianune, CyBe IUIaHWHE U
Bummua y IMuporckom okpyry. Crymuja je uMmana 3a OWb Jla TPUKYIH |
aHaM3upa cazHamba O TPAIUIMOHANIHOj yHoTpeOu OwibHe BpcTe Juniperus
communis 'y TTUpOTCKOM OKpPYry W Ja yIHOpeAW pe3yiaTare ca MPeTXOJHUM
€THOOOTAaHUYKHUM CTyIHjaMa Y CyCEAHUM PETHOHUMA.
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Anketupan je 631 ucnUTaHWK O TO3HABalky W JIEKOBHTO] YIOTPEOH
Owpaka y dyerupu onmtuHe [luporckor okpyra: Ilupor, babymnuna, bema
ITamanka w JlumuTpomrpan. Pesynratm cy cymmpann y Tabenmnm Koja gaje
uHpopMaluje o 00Ky NpHUIIPEMe, HAYMHY IpUMEHe U OpOjy UCIUTaHUKa KOjU CY
JTaJTi M3jaBe.

3abemexeHo je ykymHo 4817 u3jaBa 0 IEKOBUTHM yIIoTpedamMa Omshaka, of
kojux je 8 mzjara (0,17%) OWI0 O TPATUIMOHAIHO] JICKOBUTO] yIOTpeOu BpcTe J.
Communis — 7 wW3jaBa TpPHUjaBJbEHO je OJ MylIKapana, a jeaHa oxa xene. CBu
WCIUTAaHULM OWJIM Cy CPIICKE HAIMOHAJIHOCTH. Y ONIUTHHU [{MMHTpOBrpan Huje
noMeHyTa ymnorpeba Bpcte J. communis. CTapocT HCIUTAHUKA KOJH Cy HaBeJH
ynoTpedy Bpcte J. communis 3a nekoBuTe cBpxe ouna je 50 o 70 roxuna. lToO ce
TUYE HAYMHA IPUMEHE, CBE HaBEeHE yNoTpede cy Ouiie HHTEpHE.

Haponuu Ha3uB Bpcte J. communis Koju ce oMumbe y [TupoTckoM okpyry
omo je ,kieka“. boOuyactu MakpocTpoOmIIycHu Kieke ce Hajuemhe KOpUCTe Y
00JIMKy aJIKOXOJHOT eKcTpakTa (6 u3jasa), a pehe y obnuky onBapa (2 usjase).

[lBa u3jaBe cy OMIIe O YHYTpAIlbHO]j YIOTPEOH KJICKE 3a JIeUCHe ajlepruja y
00muKy nexokTa. OcTanyu UCIIMTaHWIM cy HaBenu cinenehe yHyTpaime ynorpede
0oOuyacTux ImMIIapuna Bpere J. communis y OONUKY aJKOXOJIHOTI €KCTpakTa:
BUCOK KPBHHU TIPUTHCAK, Bapeme, OONEeCTH INTHTHE JKJIe3Jlle, jadyarhe WMYHUTETa,
Oonectn OyOpera u GeLINKe U MOKPEHE.

Ynotpebda BpcTe J. communis y Ne4ewmy anepruja y o0JuKy JIeKOKTa, Kao 1
3a JIeYeHe BUCOKOI KPBHOT INPHUTHCKA W OOJIECTH IUTHTHE JKJIE3/le y OOIHMKY
ANKOXOJIHOT ~ €KCTpPaKTa, HHUje TMpHjaBJbeHa y  paHdje  CIPOBEJCHUM
€THOOOTAaHUYKUM HCTPOKUBamkUMa y cycemHuM mnoapydjuma y CpOuju u Ha
bankaHckoM MOJyOCTpBY, Ia c€ MOMEHyTe YHoTpeOe MOy cMaTpaTH HOBHHaMa
OBE CTyIHje.

Tpeba BoaWTH padyyHa O 3AIUTHTH TOMyJanuja Bpcte J. communis 'y
[TupoTCcKOM OKpyTYy, jep ce Haja3W Ha JHMCTH 3amTHheHuX BpcTa y PemyOmmim
Cpbuju.

Kibyune peum: TpaaummonanHa ynorpeba, [Tuporckm okpyr, Juniperus
communis

3axBaanunma: OBo HCTpaxuBame je Neo mpojekta ETHodapmakosomnika
ctynuja peruoHa jyroumcroune Cpouje, 0-02-17, xoju mompkaBa Cpricka
akaJieMuja Hayka M YMETHOCTH. McTpaxkuBame je Takohe MOApKaHO Of CTpaHe
MunncTapcTBa HayKke, TEXHOJOIIKOT pa3Boja M WHoBanuja PenmyOmmke CpOuje
(YroBopu Op. 451-03-136/2025-03/200027, 451-03-136/2025-03/200003 wu ©Op.
451-03-137/2025-03/200124).
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Abstract

Taxonomic and Phytochemical Challenges in the Genus Thymus in
Bulgaria: From Scientific Research to Sustainable Cultivation and
Innovative Applications

Ina Yosifova Aneva!

The genus Thymus has been a subject of significant phytochemical interest
worldwide due to its diverse biological activities and potential applications in the
pharmaceutical, cosmetic, and food industries. Since ancient times, species of this
genus have been used for treating respiratory and digestive disorders, as well as
colds. Their biological effects include expectorant, antiseptic, antifungal,
spasmolytic, carminative, sedative, diaphoretic, and diuretic properties.

Globally, the genus Thymus comprises over 250 perennial herbaceous and
shrubby species distributed across eight sections, with Flora Europaea recognizing
66 species. In Bulgaria, 21 species have been identified, including one Bulgarian
endemic (7. perinicus), four Balkan endemics (7. albanus, T. comptus, T.
longedentatus, T. stojanovii), and three sub-endemic species (7. atticus, T.
moesiacus, T. sibthorpii). Three species (T. aznavourii, T. perinicus, T. stojanovii)
are listed in Annex 3 of the Bulgarian Biodiversity Act, while 7. perinicus and T.
stojanovii are included in the Red Data Book of Bulgaria under the categories
Endangered (EN) and Critically Endangered (CR), respectively.

Despite the ecological and pharmaceutical significance of the genus, the
last comprehensive taxonomic revision in Bulgaria dates back to 1989, and no
updated taxonomic analysis has been conducted since, despite significant
advancements in molecular systematics. This is particularly crucial given the high
degree of hybridization observed in Thymus, both between species from different
sections and among species with varying ploidy levels. These factors significantly
complicate phytochemical studies and hinder the identification of species with high
pharmaceutical value.

! Ina Yosifova Aneva (https:/orcid.org/0000-0002-6476-5438), Institute of Biodiversity and
Ecosystem  Research,  Bulgarian =~ Academy  of  Sciences, 2  Gagarin  Street
1113 Sofia, Bulgaria.
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Taxonomic and Phytochemical Challenges in the Genus Thymus in Bulgaria: From Scientific
Research to Sustainable Cultivation and Innovative Applications Aneva, 2025.

This study aims not only to provide new insights into the genetic diversity of
Thymus species in Bulgaria but also to establish a scientific basis for the
sustainable cultivation and application of species with the highest economic and
therapeutic potential. Within the framework of the project, a well-organized plant
plantation is being established at the Botanical Garden of the Bulgarian Academy
of Sciences (BAS), comprising three thyme species (7. longedentatus, T. zygioides,
and 7. pannonicus), selected from 283 natural populations based on their specific
phytochemical profiles and high concentrations of valuable secondary metabolites.
These three species have been successfully introduced into cultivation and will be
used to develop three distinct types of high-quality thyme tea, each significantly
different from the others.

The established plantation will serve as a source for optimized biomass
production with guaranteed phytochemical composition, ensuring sustainable and
standardized plant material through vegetative propagation. In addition to tea
production, biodegradable potted seedlings will be developed, along with a
comprehensive guide on organic thyme cultivation methods, available in book and
film format.

This innovative approach addresses the long-standing issue of
indiscriminate collection of various Thymus species under the general name
"thyme." For the first time in Bulgaria, and even globally, controlled cultivation of
three thyme species with clearly defined phytochemical characteristics is being
introduced.

This study has significant innovative potential, providing a scientific and
practical framework for standardized production of medicinal plants with high
added value. The development of a methodology for sustainable 7hymus
cultivation will serve as a model for future initiatives in agronomic sciences,
pharmacy, and functional food production.

Keywords: Thymus, taxonomy, phytochemistry, cultivation, organic
farming
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Pesrome

TakcoHOMMYHM ¥ PUTOXMMHYHH NPeAU3BHUKATEICTBA IPH poaa
Thymus B bbJrapusi: 0T Hay4YHH U3CJIeIBAHUS KbM YCTONYNBO
KYJTHBHPaHe 1 HHOBATHBHM NMPUJIOKEHUS

Nna Uocudosa Anesa'

PonwT Thymus e 00eKT Ha 3HAYUTEIICH GUTOXUMHUYEH HHTEPEC B CBETOBCH
Mamad mopaad pasHOOOpa3HUTE CH OMOJIOTMYHU aKTHBHOCTM M MOTEHHIHANA 3a
HPUIOKEHUE BbB (papMalleBTHYHATA, KO3METHYHATA W XPAHUTEIHATA HHIYCTPHU.
Ome OoT ApeBHOCTTa T€ ca M3MOJ3BaHU 3a JieueHHe Ha 3a00NsABaHHA Ha
JuxaTesHaTa ¥ XpaHOCMUWIATeIHaTa CUCTeMa, KAKTO U NP MPOCTYIHU CHCTOSHHUA.
Texuute OuonmormyHnm e(eKkTH BKIOYBAT EKCIEKTOPAHTHO, AHTHCENTHYHO,
OPOTUBOr'BONYHO, CIIA3MOJUTUYHO, KAPMUHATUBHO, CENATHBHO, AUAPOPETUUHO U
JINYypETUYHO JEHCTBUE.

B rno6anen mamab poabT BKItouBa Hax 250 MHOTOTOAMITHYU TPEBUCTH U
XPpacTOBUIHH BHJIA, pa3lpesieieHd B 0CeM CeKIuH, kato Flora Europaea npusnaBa
66 Buma. B bearapus ca ycranoBenu 21 Buma, cpell KOUTO €IWH OBITapCKU
eanemur (Thymus perinicus), 4derupu Oankancku enpemuta (1. albanus, T.
comptus, T. longedentatus, T. stojanovii) n Tpu cyoennemuann Buna (7. atticus, T.
moesiacus, T. sibthorpii). Tpu ot Tsx (T. aznavourii, T. perinicus, T. stojanovii) ca
BkimtoueHH B Ilpunoxkenne 3 Ha 3akoHa 3a OHMONOTMYHOTO pazHoOOpa3ue Ha
bearapus, a T. perinicus u T. stojanovii ca Biucanu B UepBeHaTa KHUIa CbOTBETHO
B kateropuute 3actpauieH (EN) u Kputuuno 3actpamen (CR).

Bonpekn exkomoruyHOTO W (apMaleBTUYHOTO 3HAYCHHWE Ha poja,
MoCcJIeIHATA ISJIOCTHA TAKCOHOMHYHA peBu3ud B brarapus natupa ot 1989 r., karo
HE Cca MPOBEXIaHH aKTyaJH3UpPaHd TAKCOHOMUYHU aHAJIM3U BBIIPEKH HAIIPEIbKa B
MOJIEKYJIsIpHaTa crucTeMaTtuka. ToBa € 0coOeHO BaKHO TPENBU BHCOKATa CTEIICH
Ha xuOpuausauus npu Thymus, HabIOaBaHA KaKTO MEXIY BHAOBE OT Pa3IUYHH
CEeKIMH, Taka M MEXIy BUJOBE C pa3IMYHM HHMBA Ha TUIOWAHOCT. Te3u dakropu
3HAYUTENTHO YCJOXKHSABAT (UTOXUMHYHHTE W3CIEIBaHUS W  3aTpyIHSIBAT
UACHTU(GULIMPAHETO Ha KOHKPETHM BHIOBE C BHCOKAa CTOHHOCT 3a
(apMmarieBTU4IHATA UHLYCTPUSI.

Hacrosioro u3cnenBaHe uMa 3a 1€ HE CaMo J1a IPEJOCTaBU HOBH JaHHU
3a T€HETUYHOTO pazHooOpasue Ha Thymus B bbiarapus, HO U Aa ch3gaae HaydHa
OCHOBa 3a YCTOWYHMBO KYyJITHUBUpPAaHE M IPHIOKEHHE Ha BUAOBETE C Hall-rojsam
MKOHOMHMYECKM M TEpaleBTHYCH NOTeHUual. B pamkure Ha MpoekTa Ha
TepuTopusaTa Ha borannueckara rpaauHa Ha BAH ce cp3naBa n1o0pe opranusupana
pacTuTenHa IUTAaHTAaUuWs, BKIOYBama Tpu Buaa mamepka (7. longedentatus, T.
zygioides u T. pannonicus), KOUTO ca CEIEKTHpPaHHU OT 283 eCTEeCTBEHH HaXOIHWIIa

Book of abstracts, Third conference about medicinal and wild-growing edible plants, Pirot, June 26-28, 2025.
360puuK pe3umea, Tpehe caBeToBame 0 ICKOBUTOM U CAMOHHKJIOM jeCTHBOM Ouiby, ITupot, 26-28. jyn 2025.



Taxonomic and Phytochemical Challenges in the Genus Thymus in Bulgaria: From Scientific
Research to Sustainable Cultivation and Innovative Applications Aneva, 2025.

Ha 0a3za TexHus creruduueH GUTOXMMHYCH NMPO(HI ¥ BUCOKHA KOHIICHTPALMK Ha
[ICHHH BTOPUYHHU MeTabonuTH. Te3n TpU BHA ca BBBEJCHU YCICIIHO B KYJITypa U
nie ObJIAT M3MON3BAHU 33 CH3J]ABAHETO HA TPU PA3JIMYHU BUJIa BHCOKOKAYCCTBEH
Yaif 0T MallepKa, OTIHYABAIIU CE 3HAUUTEITHO STUH OT JAPYT.

Ce3naneHara pacTHTENHA TUIAHTAIUS IME CIY)KH KaTo HW3TOYHHK 3a
ONITUMH3HUPAHO MPOU3BOJICTBO Ha OMOMaca C rapaHTUpaH (UTOXUMHYCH CHCTaB,
OCUTYpSIBalKM YCTOWYMB W CTaHAAPTH3WPAH TOCATbUCH MaTepual upes
BETETATUBHO pa3MHOXKaBaHe. B JombiaHEHWE KBM das, Ie Obae pa3paboTeH u
pascax B OHWOpasrpaJiMH CaKCHH, KaKTO W PBKOBOJCTBO 3a OTIJICKJAHE Ha
Maniepka o METOJHMTEe Ha OMOJIOTMYHOTO 3eMeJelie, JOCTBIHO 1oj (hopmaTta Ha
KHUTA U QUIIM.

To3n HOBaTOPCKH MOAXOJ TNPEOAOJSBA IBITOTOAWIIHKS TMPOOIeM C
0e3pa300pHOTO ChOMpaHe Ha PA3IMYHM BUAOBE IAymus 1OJ OOLIOTO Ha3BaHUE
»,Malllepka®“, KaTo 3a MbPBH BT B BbiArapus, a TOpH ¥ B CBETOBEH Mainad, ce
Ch3/1aBa KOHTPOJIUPAHO KyJITHBHPAHE HAa TPU BUJA MallepKa ¢ SICHO NeGHUHUPAHH
(DUTOXMMUYHY MTOKA3ATEIH.

Hacrosmmoro — W3cienBaHe  MpUTEXkaBa  3HAYMTENCH  HWHOBAI[MOHCH
MOTEHIIMAN, KaTO OCHUTYpsBa HaydHa W MPAaKTUYeCKa paMKa 3a CTaHAapTU3UPaHO
NPOM3BOJACTBO HA JieueOHM pacTeHHss C BHCOKa J00aBeHa CTOWHOCT.
Pa3paboTBaHeTO Ha METOJOJNOTHS 3a YCTOWYMBO KyNTHBHpaHe Ha Thymus e
IMMOCIIy’KHM KaTo MOJCI 3a 6’]3}161111/1 WHULOWATUBU B arpOTCXHUYCCKUTC HAYKH,
(hapManusTa 1 MPOU3BOACTBOTO HA PYHKI[HOHATHYU XPaHH.

Kmowosn pymm: Thymus, TakCOHOMHs, (DUTOXHUMUS, KyJITHBAIUS,
OHMOJIOTHYHO 3eMeIeNne

Baarogapuocru: ToBa m3cnensane ¢ noakpeneHo ot HaruoHanHus mian
3a Bb3CTAHOBsIBaHe U ycToiunBOCT Ha PenmyOmuka bearapus mo npoext N PVU-66,
16.12.2024 /BG-RRP-2.017-0015-CO01/.
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Abstract
Traditional wild food plants used on Island Hvar (Croatia)
Marija Jug-Dujakovié¢!”, Lukasz Luczaj?

This research of edible wild plants use on Hvar Island is preliminary, and it
is part of ethnobotanical research of 36 Adriatic islands in Croatia, including the 15
largest islands. Twenty three native inhabitants (13 female and 10 male), average
age 69, in 11 towns and villages of Hvar, were interviewed during 19 semi-
structured interviews. 53 wild food species used as vegetable, spice, fruit, tea, jam
and syrup were documented. Fifteen islands differ in use of wild edible plants.
Some of them still have a strong tradition of using more species, while others use
less. Hvar Island is somewhere in the middle. From 20 species that are prepared as
boiled vegetable mix (divlje zelje) the most popular are: Allium ampeloprasum L.
(divji luk), Sonchus sp. (kostri¢), Cichorium intybus L. (zutinica), Foeniculum
vulgare L. (koromac), Reichardia picroides (L.) Roth (materduh), Papaver rhoeas
L. (mak) and Crepis dioscoridis L. (gor¢ik). It is interesting that Crepis dioscoridis
(gorc¢ik) is eaten on only three other islands, Korcula, Bra¢ and Vis. Arbutus unedo
L. (planika / manjiga) and Rubus ulmifolius Schott (kupina / jagoda) are the most
popular wild fruits, Origanum vulgare subsp. hirtum (Link) Ietsw. (mravinac) and
Laurus nobilis L. (javor) are indispensable spices, while pickled buds of Capparis
spinosa subsp. rupestris (Sm.) Nyman (kapar) are added to different dishes.

Keywords: wild vegetable, wild fruit, wild spice, Adriatic islands,
ethnobotany
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Sazetak

Samonikle jestive biljke koje se tradicionalno koriste na otoku Hvaru
(Hrvatska)

Marija Jug-Dujakovi¢!"”, Lukasz Luczaj?

Preliminarno istraZivanje koriStenja jestivih samoniklih biljaka na otoku
Hvaru dio je etnobotanickog istrazivanja koje se provelo na 36 jadranskih otoka u
Hrvatskoj, od ¢ega na 15 velikih otoka. U 11 naselja na Hvaru ispitali smo 23
autohtona stanovnika (13 Zena i 10 muskaraca), prosjecne dobi 69 godina, koriste¢i
se metodom polustrukturiranog intervjua. Zabiljezili smo 53 vrste samoniklog
jestivog bilja koje se koristi kao: povrée, zacin, ¢aj, marmelada i sirup. Samoniklo
bilje razli¢ito se koristi u prehrani na svih 15 otoka, na nekim se tradicionalno
koristi vise biljnih vrsta i ¢eSce, na nekima manje 1 rjede. Otok Hvar je to¢no u
sredini. Od viSe od dvadeset vrsta koje se na otoku Hvaru beru i kuhaju u
mjeSavini (divlje zelje), najvise se koristi: Allium ampeloprasum L. (divji
luk), Sonchus sp. (kostri¢), Cichorium intybus L. (Zutinica), Foeniculum vulgare L.
(koromac), Reichardia picroides (L.) Roth (materduh), Papaver rhoeas L. (mak)
i Crepis dioscoridis L. (gorCik). Zanimljivo je da se Crepis dioscoridis (gorcik)
jede jo$ samo na trima otocima: Visu, Bracu i Koréuli. Arbutus unedo L. (planika /
manjiga) i Rubus ulmifolius Schott (kupina / jagoda) najpopularnije je samoniklo
voce, Origanum vulgare subsp. hirtum (Link) Ietsw. (mravinac) i Laurus nobilis L.
(javor) neizostavni su zacini, a ukiseljeni pupoljci Capparis spinosa subsp.
rupestris (Sm.) Nyman (kapar) dodatak su raznim jelima.

Kljucne rijei: samoniklo povrée, samoniklo voce, samonikli zacini,
Jadranski otoci, etnobotanika
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Abstract

Ethnobotanical findings on the traditional use of medicinal plants in the
urban ecosystem of the city of NiS (southeastern Serbia)

Andela V. Dragi¢evi¢!", Jelena S. Mateji¢!, Ana M. Dzami¢?, Tijana J. Ivanovi¢!,
Dragana R. Pavlovi¢!

Ethnobotanical studies play a crucial role in documenting and preserving
the rich knowledge of plant species and their inextricable link to cultural traditions
and people. With the continuing expansion of the urban habitat, research into the
use of plants for both daily use and medicinal purposes is becoming increasingly
urgent. This is particularly important to understand the pharmacological potential
of plants in the treatment of widespread health problems and thus contribute to the
development of evidence-based, sustainable health practices.

The aim of this study was to document and preserve the
ethnopharmacological knowledge of the population of Ni§ (Pantelej, Duvaniste,
Palilula, Vrezina, TroSarina, Medijana and Ledena Stena) regarding respiratory,
skin, digestive and genitourinary disorders. The data were collected through semi-
structured, anonymous interviews with 49 participants (35 women and 14 men)
who shared their insights on the traditional use of medicinal plants to treat these
diseases.

Of the total of 49 respondents provided 183 use reports (URs), of which 69
URs (37.7%) for disorders of the respiratory system, 52 URs (28.42%) for skin
disorders, 37 URs (20.22%) for disorders of the digestive system and 25 URs
(13.66%) for disorders of the genitourinary system. The most frequently used plant
species for the treatment of respiratory disorders were Matricaria chamomilla (20
URS), Thymus serpyllum (11 URs), and Salvia officinalis (10 URs); for the skin
Hypericum perforatum (URs), Plantago lanceolata (9 URSs), Achillea millefolium

and Calendula officinalis (5 URs); for digestive ailments Mentha piperita (15

I Andela V. Dragicevi¢ (https://orcid.org/0000-0002-4366-4726), Jelena S. Mateji¢ (https://orcid.org/0000-0001-
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Ethnobotanical findings on the traditional use of medicinal plants in the urban ecosystem of the
city of Ni§ (southeastern Serbia) Dragicevi¢ et al., 2025.

URs), H. perforatum and S. officinalis as well as (3 URs), while Petroselinum
crispum (9 URs) and Urtica dioica (8 URs) were the most frequently mentioned
plants for disorders of the genitourinary system. Interestingly, M. chamomilla and
S. officinalis are officially recognized in the herbal monographs of the European
Union for the treatment of disorders of the mouth and throat. However, T.
serpyllum, M. piperita, S. officinalis and P. crispum have not yet been included in
official monographs for all indications mentioned by the respondents.

The study also showed that female respondents were more willing to use
plants for the treatment of multiple organ systems compared to male participants.
In addition, place of residence was found to have a significant influence on the
choice of plant species, with clear patterns observed in relation to gender
differences. These results underline the need for further research in the field of
ethnobotany, which is becoming increasingly important. A comprehensive
understanding of the relationship between traditional plant knowledge, health and
cultural practices is essential for the development of sustainable therapeutic
strategies to treat common health problems in urban populations.

Keywords: ethnobotanical survey, traditional use, Nis, southeastern Serbia
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Science, Technological Development and Innovation of the Republic of Serbia
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Caxkerak

ETHOo00TaHMYKA ca3HAKA 0 TPAAUIIMOHATHO] YNIOTPeOH JIEKOBUTHX
On/paka y yp6anoMm exocuctemy rpaga Huma (jyroucrouna Cpouja)

Anbhena B. Jlparuhesuh!”, Jenena C. Marejuh!, Ana M. [Jamuh?, Tujana J.
Usanosuh!, J[lparana P. [Tasnosuh’

ETHOOOTaHWYKE CTyauje Wrpajy KJbYYHY YIOTY Y JOKYMEHTOBAaWmY W
OuYyBamy 0OraTtor 3Hama O OMJBHUM BpCTaMa M HHUXOBOj HEPACKUIMBO] BE3U ca
KyATYpHOM TpamuijoM u Jeynuma. C o63upoMm Ha cBe Behm pact ypOaHor
CTaHOBHUIIITBA, HCTPAXHUBAKE NPUMEHE OWJbaka 3a CBAKOJHEBHY yHoTpedy u
MEIMIIMHCKE CBpXe Moctaje cBe OutHuje. OBO je om moceOHE BaXKHOCTH 3a
pasyMmeBame (papMaKoIOMIKOT MOTEHIMjala JEKOBUTUX OWJbaKa y JIEUCHY YECTHX
3JIpaBCTBEHUX Teroba, YMMe ce€ JONPHHOCH Pa3Bojy 3JPaBCTBCHUX TPAKCH
3aCHOBaHUX Ha JIOKAa3MMa, Kao W CTBapamy OJIPIKUBUX CTpaTerdja 3a yHarpeheme
3/IpaBJba.

[lwp  oBOr  HWCTpakuBama je  JIOKYMEHTalMja ®  O4YyBame
eTHo(apmakoyomKkor 3Hama craHoBHUITBA Hwuma ([lantenej, JlyBaHumire,
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ITamunyna, Bpexwunna, Tpomrapuwna, Menmjana u Jlemena CreHa) y Be3W ca
pecnupaTopHUM, KOXXHUM, IUTECTUBHUM M TeHUTOYPUHAPHUM 000JbEHUMA.
IMogamm cy mnpuKymbeHH KopHIIhemeM MONyCTPYKTypHUpPaHNX, aHOHHMHHX
untepBjya 49 yuecnmka (35 xena u 14 Mmymkapana) Koju cy MOJECTWIN CBOja
Ca3Hama O TPAAWIMOHATHO] YHOTPEOW JEKOBHUTHUX OMJbaka 3a JICUCHE OBHX
3IpaBCTBEHUX ITpodema.

On yxynHo 49 ucnuranuka u 183 uzjase, 69 uzjasa (37,7%) je O6uno 3a
JICUCHE PECHUpPATOPHUX o00oJbema, 52 wuszjaBe (28,42%) 3a Jeuerme KOXKHHX
obospema, 37 m3jaBa (20,22%) 3a nedeme MUrecTUBHHX 00OJbeHA, W 25 H3jaBa
(13,66%) 3a nedeme reHUTOypUHApHHUX 00OJbema. Hajuemrhe kopuinhene Bpcte
Ousbaka 3a JIeuekhe PeCIUPaTOpHUX 000Jbea Oune cy Matricaria chamomilla (20
uzjasa), Thymus serpyllum (11 uzjaBa) u Salvia officinalis (10 u3jaBa); 3a KOXy
Hypericum perforatum (10 wusjasa), Plantago lanceolata (9 wu3jaBa), Achillea
millefolium n Calendula officinalis (5 u3jaBa); 3a aurectuBHa oOoJbema Mentha
piperita (15 wuzjaa), H. perforatum wn S. officinalis (no 3 wusjaBe), HOK cy
Petroselinum crispum (9 wuzjaBa) u Urtica dioica (8 wu3jaBa) Owuie Hajuenihe
MOMHUaHe OWJbKE 3a TeHUTOYpHUHApHa 000Jbera. 3aHUMIBMBO je Oa cy M.
chamomilla n S. officinalis 3BaHN4YHO TIpU3HATE y MOHOTpadUjaMa OMIBHUX Jpora
EBporicke yHHje 3a jeueme 000Jbeha ycTa U rpia. Mehyrum, T. serpyllum, M.
piperita, S. officinalis n P. crispum jom yBeK HHCY YKJbYYCHH y 3BaHUYHE
MoHorpaduje 3a CBe HHAMKAIUje KOje Cy CIOMEHYJIH UCTIUTAHUITH.

UctpaxuBame je Takole Mokaszajo Aa Cy KEHCKH UCITUTaHUIN uManu Behy
CKJIOHOCT J1a KOPHUCTE OMJBKE 3a JIeUeH-E BHIIE CHCTeMa y Iopehemy ca MyIIKuM
ydyecHuruMa. I[lopem Tora, MecTO CTaHOBama j€ 3HAYAjHO YTUIAIO Ha H300p
OWJbHUX BpCTa, ca jacHO YOUEHHMM oOpacuuma y Be3HM ca POAHMM pa3jihKama.
HonatHo, yTBpheHO je ma MECTO CTaHOBama 3HAYajHO yTHUE Ha M300p OMIBHHMX
BpCTa, MIPU YeMY CYy YOUCHH jaCHU y30pIH KOjH CY Y BE3H ca POAHUM paszjinKama.
OBHM pe3ynaTaTd Harjamasajy notpedy 3a JajbUM HCTPaKUBAmbEM Yy 00J1acTH
€THOOOTaHUKE, KOja IOCTaje CBE 3HA4YajHHja Y KOHTEKCTY CaBPEMEHHMX H3a30Ba.
[lormyno pasymeBame MehycoOHMX ogHOca M3Mely TpaauIMOHAIHOT 3Hama O
OmsbKama, 3/jpaB/ba U KYJITYPHHX IPAKCH j& O] €CEHIIMjallHe Ba)KHOCTH 3a Pa3Boj
OIPKUBHX  TEpaNMjCKUX CTpaTerWja HAMEHEHUX JIeuelhy  yoOH4ajeHuX
3/IpaBCTBEHUX Teroba y ypOaHUM HomyJjanyjama.

Kibyune peum: eTHOOOTaHWYKH Tperiie]l, TpaJIuIMOHAIHA YroTpeoda,
Hu, jyroncrouna Cpouja

3axBanHuna: OBO HCTpaXWBame je IMOAPKAIO MUHHCTAPCTBO HAayKe,
TEXHOJIOUIKOT pa3Boja M uHoBauuja PemyOmuke CpOuje (6p. 451-03-137/2025-
03/200113 u 451-03-136/2025-03/200113).
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Abstract

Medicinal Plants and Spices of Wonders for Health Benefit from Indian
Origin

Govind P. Rao!”

India boasts a rich tradition of medicinal plant and spice usage, with
documentation spanning over 5,000 years. The therapeutic benefits of medicinal
plants and spices are well-recognized, and their identified phytochemicals play a
vital role in treating various human diseases. India's diverse range of medicinal
plants and spices is a valuable heritage, with extensive traditional wisdom and
scientific documentation. Numerous medicinal plants and spices have been
identified for their potential pharmacological uses and health benefits. Some
notable examples include: Ocimum sanctum (fam. Lamiaceae), Withania somnifera
(fam. Solanaceae), Tinospora cordifolia (fam. Menispermaceae), Curcuma longa,
Zingiber officinalis (fam. Zingiberaceae), Azadirachta indica (fam. Meliaceae),
Piper nigrum (fam. Piperaceae), Nigella sativa (fam. Ranunculaceae), Glycyrrhiza
glabra (fam. Fabaceae), Aconitum ferox, Aconitum heterophyllum (fam,
Ranunculaceae), Nardostachys jatamansi (fam. Caprifoliaceae), Picrorhiza kurroa
(fam: Plantaginaceae), Podophyllum hexandrum (fam. Berberidaceae), Phyllanthus
emblica (fam. Phyllanthaceae), Pterocarpus santalinus (fam. Fabaceae), Saussurea
costus (fam. Asteraceae), and Swertia chirayita (fam. Gentianaceae). While the
medicinal properties of these plants are well-documented, further research is
necessary to develop advanced phytochemical quality assessment methods.
Implementing proper legislation, in-situ and ex-situ conservation tools, and
encouraging cultivation can help preserve these valuable plant species for utilizing
their broad spectrum of pharmacological uses in better health outcomes.

Keywords: Medicinal Plants, Spices, phytochemicals, pharmacological
uses, biological activity, pharmacological uses, India
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Abstract
The usage of medicinal plants thought history

Biljana Bauer!”, Sanja Kostadinovi¢ Veli¢kovska?

Healing with medicinal plants is as old as mankind itself. The connection
between man and his search for drugs in nature dates from the far past, of which
there is ample evidence from various sources: written documents, preserved
monuments, and even original plant medicines. Awareness of medicinal plants
usage is a result of the many years of struggles against illnesses due to which man
learned to pursue drugs in barks, seeds, fruit bodies, and other parts of the plants.
Contemporary science has acknowledged their active action, and it has included in
modern pharmacotherapy a range of drugs of plant origin, known by ancient
civilizations and used throughout the millennia. The knowledge of the development
of ideas related to the usage of medicinal plants as well as the evolution of
awareness has increased the ability of pharmacists and physicians to respond to the
challenges that have emerged with the spreading of professional services in
facilitation of man's life.

Key words: History, medicinal plants, plant drugs, usage

Arncrpakt
YnorpedaTa Ha JIEKOBUTUTE PACTEHHja HU3 UCTOpUjaTa

Busbana Bayep'”, Cama Kocraannosuk Bennukobcka’

JleuewmeTo €O JEKOBUTH pacTeHHja € CTAapO KOJKY W CaMOTO YOBEIITBO.
Bpckara moMery 4OBeKOT ¥ HEroBarta morpara o JEKOBU BO MPUPOAATA JATHPa O
JIAICYHOTO MUHATO, 3a IITO WMa MHOTY JOKa3W OJl Pa3IHYHH HM3BOPH: MHUINAHU

! Biljana Bauer (https://orcid.org/0000-0003-3574-2023), Institute of Pharmacognosy, Faculty of
Pharmacy, Ss. Cyril and Methodius University, Majka Tereza 47, 1000 Skopje, Republic of
Macedonia

2 Sanja Kostadinovi¢ Veli¢kovska (https://orcid.org/0000-0003-2402-3306), Faculty of Agriculture,
Goce Delcev University, Stip, Krste Misirkov 10A, 2000 Stip, North Macedonia

*Corresponding author. E-mail: biljana.bauer@ff.ukim.edu.mk
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JIOKYMEHTH, 3a4yBaHU CIIOMEHHUIIH, 1A TYPH M OPUTHHAIIHHU JICKOBUTH PACTCHH]a.
Ceecra 3a ynoTtpebaTa Ha JICKOBUTH PacCTCHHja € PE3YJITaT Ha JIOJTOTOJUIITHATA
O0opba mpoTHUB OOJIECTHTE MOPAJAN KOM YOBEKOT HAYUYWI J1a CE JIKyBa CO KOPHTE,
CEMKHUTE, TUIOJIOBUTE W JPYTUTE JEIOBU OX pacTeHujaTta. CoBpeMeHaTa HayKa IO
NpU3HA HUBHOTO aKTHUBHO JICJIyBame U BO COBpeMeHara (papmakoTeparnuja BKIIydH
HHU3a JICKOBH OJI PACTHTEIHO MOTEKJIO, MO3HATH O JPEBHUTE IUBHWIM3AINUU W
KOPHCTEHU HH3 MWICHHYMHTE. 3HACHETO 3a Pa3BOjOT HAa WJEU TOBP3aHU CO
yrnoTpedata Ha JICKOBUTH PACTCHHja, KAaKO W €BOINIylMjaTa Ha CBECTa ja 3TroJIEMH
CrocoOHOCTa Ha (hapMaleBTUTE M JICKAPHUTE Ja OATOBOPAT HA MPEAU3BUIMTE IITO
ce T0jaBuja Co NIMPEHETO HA MPO(ECHOHATHH YCIYTH 32 OJIECHYBake Ha JKUBOTOT
Ha YOBEKOT.

Kayunn 360opoBu: lcropuja, IEKOBUTH pacTeHH]ja, PACTUTEIIHU JICKOBH,
ymotpeba
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Abstract

Establishment of a regional inventory of good practices on intangible
cultural heritage (ICH) / REGISTER, related to natural resources
along the Danube

Radica Zurovac'®, Sasa Sreékovié¢?

UNESCO facilitators, at the initiative of the representative association ICH
at the Ministry of Culture of Serbia, a member of the UNESCO NGO Forum,
www.worldmusic.org.rs, created a working document, a methodological approach

for the protection of the ICH domain: traditional knowledge of natural resources,
biodiversity (TK/NR/B) in the sectors of traditional medicine and agriculture,
including: bearers, practitioners and the so-called living human treasures on the
territory of the Danube region within the EU.

The working document contains six case studies with the aim of
harmonizing and overcoming the fragmentation of views between local
administrative territories that are part of a geographical space as determinants of
locating and preserving ICH. This is the legal basis for identifying resources for
social, economic, cultural development and environmental conservation in local
communities.

The core values: (1) identifying the potential of living ICH (TK/NR/B), to
create a path for sustainable development through intersectoral cooperation during
the valorization process, mapping/creating an inventory in the national register, as
a first phase. After this phase, other activities are possible including: innovation,
improving public health, education, science, sustainable tourism; (2) harmonizing
the valuation of linguistic concepts in different sectors for mutual understanding;
(3) linking traditional and scientific knowledge (4) understanding and
implementation of the concept of benefit sharing.

Participants: Austria: Ms. Gabriele Detschmann, Ms. Maria Walcher,
Institut fiir Donauraum und Mitteleuropa; Serbia: Mr. SaSa Sreckovic,

Ethnographic Museum in Belgrade / Center for the NCC, Ms. Radica Zurovac,
I Radica Zurovac, World Music Association of Serbia, 35000 Jagodina, Republic of Serbia

2 Saga Sreckovi¢, Ethnographic Museum / Center for the NCC, Studentski Trg 13, 11000, Belgrade,
Republic of Serbia
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political scientist/project manager, PhD student Ms. Vanja Pavié¢evi¢, NGO World
Music Association of Serbia; Romania: Ms. Adina Ciubotariu, Ms. loana
Baskerville , members of the Romanian Academy of Sciences; Slovakia: Ms. Luba
Herzanova, Institute of Ethnology and Social Anthropology (Slovak Academy of
Sciences); Bulgaria: Mr. Nikolaj Nenov, Regional Historical Museum of Ruse,
Mr. Nikolaj Vukov, Ms. Meglena Zlatkova; Legal expert advice: Ms. Benedetta
Ubertaci (Italy).

There is a legal and institutional framework for establishing the Register in
Serbia. However, the Register is empty. Its establishment will, among other things,
make it possible to return traditional folk medicine to the legal framework in
Serbia, which, despite the results of research on its presence in the daily lives of
citizens, over 86 percent, was abolished in 2019.

The Regulation on TK/NR/B, 2024. is significant, which identifies a new
form of intellectual property, after 30 years of harmonization adopted by WIPO
and UNESCO for the so-called benefit sharing and moral and material rights of
local communities. Who are the future intersectoral group on the implementation of
the methodology in Serbia and how will it work, is the topic of this study?

Keywords: traditional knowledge, natural resources, folk medicine,
agriculture

Acknowledgements: Thanks to Austria for financing through the EUNIC
fund, as well as to the Danube Forum 2024. for the public presentation and the
award in access.

Caxkerak

YcnocraB/bambe perioHAJTHOT HHBEHTapa 100pe nmpakce o
HemaTepujanHoM KyJtypHoMm Haciael)y (HKH) / PETUCTAP, y Be3u ca
NPUPOIHUM pecypcuma y3 /lyHas

Panuua 3yposan'’, Camra Cpehkosuh?

UNESCO dacumuratopu Ccy, Ha WHHUIIAJaTABY PENPE3CHTATHBHOT
yapyxewa HKH npum MunucrapctBy kynrype Cpouje, umana ®opyma HBO
UNESCO, www.worldmusic.org.rs, Kpeupajiu pagHu JOKYMEHT, METOMOJIOIIKH

npuctyn 3a 3amTtutry gomeHa HKH: TpamunmonanHa 3Hama O NPUPOIHUM
pecypeuma, 6uomusepsuter (T3/I1P/B) y cextopuMa TpagunuoHaiHa MEJULIUHA U
arpap, yxbydyjyhu: HOcuole, HpakTHuape M T3B. JKUBE JbYJCKE DPHU3HUIIE Ha
Teputopuju peruoHa JynaB yuytap EY. OBaj mpucTtyn je neragHa ocHOBa
UIeHTU(DUKOBakA pecypca 3a COIHjaTHi, eKOHOMCKH, KYJITYPHHU pa3Boj U OUyBambe
NPUPOIHE CPeIMHE Y JOKATHUM 3ajeTHHULIAMA.
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PangHu 1okyMeHT cazipiku ILIECT CTyuja ciydaja ca LHJbEM ycarjallaBamba
U TpeBaswiIaxema  (parMeHTapHOCTH ~ cTaBoBa  u3Mely  JIOKanHuX
aIMUHUCTPATHBHUX TEPUTOPHja KOj€ CYy JHEJIOBH JEIWHCTBEHOT Teorpadckor
IIPOCTOpa Kao oJpeJHUIle Jouupama U uyBama HKH.

OcHoBue BpenuocTH cy: (1) nnentudurkoBame noreHnujana xxusor HKH
(T3/TIP/B), ma kpo3 MehycekTopcky capaimy Kpeupa IyT 3a OAPIKHBH Pa3Boj
TOKOM IIpolieca BaJOpHU3alkje, Manupame / Kpeupame HHBEHTapa y HallMOHATIHOM
peructpy, kao mpBe (ase. Hakon oBe ¢asze moryhe cy apyre akTHBHOCTH
yKJbyuyjyhu uWHOBanmje, HOOOJbIIAKE jaBHOT 3/paBiba, 00pazoBame, Hayka,
OIpKUBH Typu3am; (2) ycarjamaBame BpEIHOBamba jE3UUYKUX IMOjMOBA Y
pa3IMYUTHM CEKTOpHUMa paiau MeljycoOHOr pasymeBama; (3) moBesuBame u3Mely
TPaJULHMOHATHOT ¥ HAYYHOT 3Hama; (4) pasymMeBame U UMIJIEMEHTAallja KOHIEenTa
benefit sharing.

Yuecauim: Aycrpuja: tha Gabriele Detschmann, rha Maria Walcher
(06e xoopauHaropke 32 HKH) Institut fiir Donauraum und Mitteleuropa; Cpouja:
Mp Camra Cpehkopuhi, EtHorpadcku mysej y beorpaagy / Llentap 3a HKH,
UNESCO akpenutoBanu koopaunatop 3a HKH, rha Paguma 3yposar,
MOJIUTUKOJIOT / MEHAIep IpOjeKTa, TOKTOpaHTKuba rja Bama [lasuhesuli, HBO
Ceercka my3uuka acouujaiuja CpOuje (cratyc 3BanuuHor npeactaHuka HKH y
Cp6buju); Pymynuja: rha Adina Ciubotariu, rha loana Baskerville, 06e UNESCO
akpeauroBaHe (acuauraropke 3a HKH, unmanuiie PymyHcke akamemuje Hayka,
CaoBauka: rha Jlyda Xepzanoa, UNESCO akpenutoBanu monepatop 3a HKH,
WHCTUTYT 3a €THOJOrH)y W coudjaiHy aHtpomnonornjy (CroBauka akaaemuja
Hayka); Byrapcka: r-nun Hukonaj Henos, Pervonaniu ucropujcku mysej Pyce, r-
muH Hukonaj Byxos, r-ha Mernena 3natkoBa, cBu UNESCO akpeanToBaHH
mogepatopu 3a HKH, CaBetoBame npaBHor crpyumaka: rha benenera Yoepramu
(Utanmja).

[locToju mpaBHU M MHCTUTYLMOHAJTHU OKBHUP 32 yCIOCTaBJbame Permcrpa
y Cp6uju. Mehytum, Perucrap je mpasan. Hberoro ycmocraBibame he, usmely
ocrainor, oMoryhuTy Aa ce y 3aKOHCKE OKBHpE BpaTH TPaJHLMOHAIHA HApOJHA
MeaunuHa y CpOuju, Koja je, YIPKOC pe3yliTaTUMa HCTPaKHBamka O HCHOJ
NPUCYTHOCTH Yy CBAaKOJHEBHOM JKHUBOTY rpaljaHa, mpeko 86 oacro, ykunyTa 2019.
TOJUHE.

3nauajHa je Ypenba o T3/IIP/b u3z 2024, koja uneHrudukyje HoBy hopMy
MHTEJIEKTyalHe CBOjuHe, HakoH 30 roguHa ycariamaBama, Kojy je noaeo WIPO u
UNESCO 3a 13B. benefit sharing n ocTBaprBame MOPATHAX U MaTEPHjATHUX TIpaBa
nokanHuX 3ajenuuna. Ko cy yuecHunum u xako he paautn O0yayha mehycexropcka
rpyna Ha UMIUIEeMeHTauuju Merogoioruje y Cpouju, Tema je oBe CTyauje.

KibyuHe peum: TpaaulMOHATHO 3HaWka, MPUPOJHU PECYPCH, HAapOHA
MEIUIMHA, arpap
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3axpasHuna: 3axsanHocT Ayctpuju aa kpo3 EUNIC ¢oun dunacupa
0Baj mpojekar kao u Jlynasckom gopymy 2024. 3a jaBHO MpeCTaBIbakbEe U HATPAIH
y NIPUCTYILY.
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Abstract

Sustainable use of peonies in - Is it possible to substitute the rare
medicinal P. peregrina with the ornamental P. lactiflora?

Ekaterina Kozuharova'®, Christina Stoycheva', Daniela Batovska?, Giuseppe
Antonio Malfa**, Rosaria Acquaviva®*

In Europe, Paeonia officinalis and P. peregrina, along with Chinese P.
lactiflora, are commonly used for medicinal purposes. This comprehensive review
summarizes the secondary metabolites and biological activities of P. peregrina, P.
officinalis, P. tenuifolia, P. mascula, P. lactiflora, and the ornamental cultivars
derived from the last taxon. Terpenoids, flavonoids, and phenolic acids are present
in all five species, while tannins, lipids, and organic acids have been identified in
only some of them. All five species exhibit antioxidant and antimicrobial potential,
alongside  anti-inflammatory, anticancer, neuroprotective,  antisclerotic,
antidiabetic, and various other bioactivities. The data were accessed via Scopus,
Web of Science, PubMed, and Google Scholar search engines. The review also
reveals that P. officinalis and P. lactiflora have been far more extensively studied
than P. peregrina, P. tenuifolia, and P. mascula in terms of their chemical
composition and pharmacological properties. The genus Paeonia L. comprises 37
accepted species, many of which are renowned for their ornamental and medicinal
value. Native to Bulgaria are P. peregrina, P. tenuifolia, and P. mascula, with the
latter two being protected by the Bulgarian Biodiversity Act. The collection of
substances from all three species is subject to regulatory restrictions. Our review
highlights the phytochemical diversity of P. peregrina, P. officinalis, P. tenuifolia,
P. mascula, and P. lactiflora. The bioactive compounds identified across these

species include monoterpene glycosides, flavonoids, and phenolic acids. Due to
! Ekaterina Kozuharova (https://orcid.org/0000-0001-6795-9660), Christina Stoycheva, Department
of Pharmacognosy, Faculty of Pharmacy, Medical University-Sofia, 1000 Sofia, Bulgaria

2 Daniela Batovska, Institute of Engineering Chemistry, Bulgarian Academy of Sciences, Acad. G.
Bonchev, BL. 103, 1113 Sofia, Bulgaria

3 Giuseppe Antonio Malfa, Rosaria Acquaviva, Department of Drug and Health Sciences, University
of Catania, Viale A. Doria 6, 95125 Catania, Italy

4 Giuseppe Antonio Malfa, Rosaria Acquaviva, Research Centre on Nutraceuticals and Health
Products (CERNUT), University of Catania, Viale A. Doria 6, 95125 Catania, Italy

*Corresponding author. E-mail: ina_kozuharova@yahoo.co.uk, ina@pharmfac.mu-sofia.bg
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limited research, other phytochemicals such as tannins, lipids, and organic acids
have been sparsely reported or remain unidentified, particularly in P. mascula and
P. tenuifolia.

All five species exhibit strong antioxidant and antimicrobial properties,
which vary depending on habitat, plant parts, extraction, and methods of analysis.
Their antioxidant activity likely contributes to other pharmacological effects,
including neuroprotective, anti-inflammatory, anti-cancer, wound-healing, and
hepatoprotective properties.

The review further reveals that P. officinalis and P. lactiflora have been
more extensively studied than P. peregrina, P. tenuifolia, and P. mascula, both in
terms of chemical composition and pharmacological properties. This research gap
presents an opportunity for further studies and points toward the necessary tests.

In general, this review highlights P. lactiflora as the species with the
highest number of identified bioactive compounds and pharmacological activities.
Considering the vulnerable and protected status of P. peregrina, P. tenuifolia, and
P. mascula in Bulgaria and the limited research on these native and rare species, P.
lactiflora could be well recommended as a substitute for medicinal use. This
popular Chinese peony is not only well known for its medicinal properties, it is
also vastly cultivated as an ornamental plant. Therefore, the replacement of P.
peregrina roots and petals gathered from wild populations with plant substances
derived from cultivated P. lactiflora is not only feasible but also highly
recommended as a sustainable alternative.

Keywords: Paeonia peregrina; P. officinalis; P. tenuifolia; P. mascula; P.
lactiflora; chemical composition; biological activity; pharmacological effects

Acknowledgements: This study is supported by the European Union—
NextGenerationEU through the National Recovery and Resilience Plan of the
Republic of Bulgaria, Project No. BG-RRP-2.004-0004-CO1.

Pesrome

YcroiiunBo n3nonsBane Ha 00kypute — Bb3M0XKHO /1M € 1a ce 3aMeHH
PAAKO cpemaHuAT JevedeH P. peregrina ¢ nexoparusuus P. lactiflora?

Exarepuna Koxyxaposa'*, Kpuctuna CroitueBa', Jlannena baroscka?, J[xy3emne
AnTtonmno Manda**, Pozapus AxyaBuBa**

B EBpomna Paeonia officinalis w P. peregrina, 3aeqHO C KuTalckus P.
lactiflora, ce W3MON3BaT IIMPOKO 32 MEAWIMHCKH Ledu. To3u oOCTOeH mperiex
00001aBa BTOpUYHATE META0OJUTH U OMOJIOTMYHNUTE aKTUBHOCTH Ha P. peregrina,
P. officinalis, P. tenuifolia, P. mascula, P. lactiflora v 1eKOpaTUBHUTE KYJITUBAPH,
MPOU3NU3AIIM OT TMOCTAEeTHUA TaKCoH. TeprmeHouaw, (IaBOHOMIU U (EHOTHH
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KHCEIIMHU TIPUCHCTBAT W B TIETTE BHUJA, JOKATO TAaHWHU, JIMIIUIA U OPTaHUYHH
KACEIIMHU ca WISHTHQUIMpPAaHH camMO B HIKOW. Bcuukm mer Buaa umar
AHTHOKCHJIAHTEH M aHTUMHKpPOOEH TOTEHIMAJ, Hape] C MPOTUBOBB3MAIHTEIHH,
OPOTUBOTYMOPHH, HEBPONPOTEKTUBHH, AHTHUCICPOTHYHH, aAHTUAMAOCTHU H
Pa3IMYHU JpYyTy OMOAKTHBHOCTH. J[aHHUTE ca M3BIICUYEHH Ype3 ThPCEHE B Scopus,
Web of Science, PubMed u Google Scholar.

[IperneasT chio Taka paskpusa, ue P. officinalis u P. lactiflora ca ounu
MHOT'0 T0-00CTOWHO u3cienBaHu ot P. peregrina, P. tenuifolia v P. mascula mo
OTHOLICHNE Ha XUMHYHHS UM CHCTaB M (PapMaKOIOTHUHUTE UM CBOWCTBa. PonbT
Paeonia L. BxmouBa 37 npuetu BuAa, MHOTO OT KOUTO Ca U3BECTHU CHC CBOUTE
JIEKOpaTUBHU M JiedeOHW cToHOCTH. B bharapus ce cpemar ectectBeHo P.
peregrina, P. tenuifolia n P. mascula, xaTo OCIIeIHUTE J1Ba BUAA Ca 3aLIUTEHH OT
3akoHa 3a OMOJIOTHYHOTO pa3sHooOpa3ue. ChOMpaHeTO Ha BEIIECTBA OT BCHUKH TPH
BUZa € 00EKT Ha PEryJIaTOPHHU OTPaHUYCHHSL.

Hammsar npernen momuyepraBa (UTOXMMHYHOTO pasHooOpaszue Ha P.
peregrina, P. officinalis, P. tenuifolia, P. mascula wn P. lactiflora.
Unentuduuupanure OHOAKTHBHH CHEOUHEHHS Cpell Te3d BHIOBE BKIJIIOYBAT
MOHOTEPIICHOBU TJIMKO3WAM, (uaBoHOMANM W QeHomHu KucenuHu. [lopaam
OTpaHWUYEHHN U3CIICABAHUS, JAPYrH (PUTOXUMHKAIM KaTO TaHWHU, JHWINUAH H
OpPraHUYHU KHCEIHHHU Ca OCKBIHO JOKJIAIBAaHW WM OCTABAT HEHJCHTU(DHUIINPAHHU,
ocobeHo npu P. mascula u P. tenuifolia.

Benyku met BUa NPUTEkKABAT CHUITHH AHTHOKCUIAHTHU U aHTUMHKPOOHH
CBOWCTBa, KOUTO BapupaT B 3aBUCHMOCT OT cpejara Ha oOMTaHWe, U3IOI3BAHUTE
YacTH OT pAacTeHHWeTO, MeToJa Ha eKCTpPakuus W aHajgu3a. |saxHaTa
AHTHOKCHJIAHTHA AKTUBHOCT JIONIpUHACS 32 Jpyrd (apMakoJOTHYHH e(eKTH,
BKITIOUHUTEIIHO  HEBPOIPOTEKTUBHY, TMPOTHBOBB3MAIUTEIHH, TMPOTHBOPAKOBH,
3a3/IpaBsBAIM PAHU M XEMATONPOTEKTHBHU CBONCTBA.

[IpernensT chio Taka mokassa, ue P. officinalis w P. lactiflora ca no-
33JIBJIOOYCHO M3cienBanu oT P. peregrina, P. tenuifolia w P. mascula kakTo 1o
OTHOIIICHHUE HA XUMUYHHS UM ChCTaB, TaKa U Ha (hapMaKOJOTMYHUTE UM CBOMCTBA.
Ta3um wu3crnemoBaTelcka TMpa3HHHA MPEACTaBIsABa BB3MOXKHOCT 32 OBIemu
MPOYYBaHUS M HACOYBA KbM HEOOXOTUMHTE TECTOBE.

Karo msamo, To3m 0030p mocouBa P. lactiflora c waii-ronsm Opoit
uaeHTHQUIMpaHn OWOAKTUBHH ChEAWHEHUS W (hapMaKoJIOrHyHH akTUBHOCTH. C
OTJIeNl Ha YS3BUMHMS M 3alIUTEH CTaTyT Ha P. peregrina, P. tenuifolia v P. mascula
B bwirapus u orpaHndeHuTe U3CiIeBaHNS BbPXY TE3W MECTHH U PEIKH BHUIIOBE, P.
lactiflora 6u Morbpn na ObAe HpenopbYaH KaTO 3aMECTUTEN 32 MEAMLMHCKA
ynoTtpeba. To3u momymsipeH Kurtaiicku OOXyp € He camMo 100pe M3BECTEH ChC
CBOUTE Jie4eOHM CBOWCTBAa, HO ¥ INUPOKO KYJTHBUPaH KAaTo JIEKOPATHBHO
pactenue. CrienoBaresiHO, 3aMsHaTa Ha KOPEHUTE M BeHYENIHMCT4eTara Ha P.
peregrina, ChbOMpaHW OT JUBUTEC MY IMOMYJIAIUH, C PACTUTEIHHUTE CyOCTaHIINU
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Sustainable use of peonies in - Is it possible to substitute the rare medicinal P. peregrina with
the ornamental P. lactiflora? Kozuharova et al, 2025.

MOJTy4eHH OT KyJITUBUPAaHUA KaTo aekopatuBeH P. lactiflora, He caMo € Bb3MOXKHa,
HO U CUJIHO MPEMOPBHUYUTENIHA KaTO YCTONUMBA aJITepHATHUBA.
KmowoBu aymu: Paeonia peregrina;, P. officinalis; P. tenuifolia; P.
mascula; P. lactiflora; ¢buToxumudeH cbCTaB, PapMaKOJIOTUIHHA CBOMCTBA
Bbaarogapuocru: ToBa u3ciienBaHe € nojkpeneHo oT HanuonanHus miax
3a BB3CTAHOBSBAHE W yCTOWYMBOCT Ha PemybOmuka bwirapus mo mpoekt No. BG-
RRP-2.004-0004-C01
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Abstract

Traditional knowledge on wild edible and medicinal plants —
contemporary vs. past use in NW Croatia

Katarina Husnjak Malovec!”

Due to deficient research to date and the lack of available data on the
knowledge and traditional use of wild plants in nutrition and medicine in
northwestern Croatia, but at the same time the great potential in terms of rich
diversity and availability of wild-growing plants, ethnobotanical research is being
conducted among local residents, mainly in rural areas.

Aside from personal, home use, the collection of wild plants for trade
assured by pharmaceutical companies and agricultural cooperatives as an
additional source of income is also being examined, as a practice that completely
ceased at the end of the 20th century.

The general trend of losing knowledge and decreasing use of wild plants is
visible, as well as the influence of modern media and new sources of
comprehension on the collection and use of plants among younger informants. In
contrast to the period of scarcity, current prosperity and greater availability of food
sources and medicine as well as consequently less need for collecting plants in
nature have led to the loss of traditional knowledge and older practices. Most of
this knowledge is nowadays preserved only in the memories of older inhabitants of
rural areas.

Keywords: wild plants, medicinal plants, traditional usage, ethnobotany,
NW Croatia

! Katarina Husnjak Malovec, University of Zagreb, Faculty of Science, Botanical Garden, Trg Marka
Maruli¢a 9a, 10000 Zagreb, Croatia;
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Sazetak

Tradicionalno znanje o upotrebi samoniklih jestivih i ljekovitih biljaka
u sjeverozapadnoj Hrvatskoj u proSlosti i danas

Katarina Husnjak Malovec!”

S obzirom na slabu dosadasnju istraZenost i nedostatak dostupnih podataka
0 poznavanju i tradicionalnom kori$tenju samoniklog bilja u prehrani i lijeCenju u
sjeverozapadnoj Hrvatskoj, a istovremeno na velik potencijal u smislu bogate
raznolikosti 1 dostupnosti biljaka, provodi se etnobotani¢ko istrazivanje medu
lokalnim stanovnicima uglavnom ruralnih podrugja.

Osim za osobnu, kuénu upotrebu, ispituje se i sakupljanje samoniklih
biljaka za otkup osiguran od strane farmaceutskih tvrtki i poljoprivrednih zadruga,
kao dodatni izvor prihoda. Ova je praksa gotovo u potpunosti prestala krajem 20.
stoljeca.

Vidljiv je generalni smjer sve slabijeg poznavanja i koriStenja samoniklih
biljaka te utjecaj modernih medija i novih izvora znanja na sakupljanje i upotrebu
biljaka kod mladih ispitanika. Za razliku od perioda oskudice, sadasnje blagostanje
i veca dostupnost hrane i lijekova te posljedicno manja potreba za sakupljanjem
biljaka u prirodi doveli su do gubitka tradicionalnih znanja i starijih praksi. Vecina
tih znanja sa¢uvana je danas tek u sje¢anju starijih stanovnika ruralnih podrudja.

Kljuéne rije¢i: samoniklo bilje, ljekovito bilje, tradicionalna upotreba,
etnobotanika, sjeverozapadna Hrvatska
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Abstract
Potential of Medicinal Plants in Controlling Iron Deficiency in Humans

Ana Paravinja!, Milo$ Stanojevi¢!, Nina Nikoli¢!, Miroslav Nikoli¢!

Iron (Fe) is the fourth most abundant element in the Earth’s crust, and an
essential element for nearly all living organisms, involved in electron transfer and
redox reactions due to its ability to undergo a reversible valence change between
ferrous (Fe*") and ferric (Fe**). In humans, Fe is a key component of hemoglobin, a
protein in red blood cells which carries oxygen from lungs to all the organs, while
in plants it plays a vital role in chlorophyll biosynthesis. Low availability of soil Fe
for plants is manifested as leaf yellowing (Fe-deficiency chlorosis) causing both
yield and food quality decrease; approximately one-third of the world’s soils are
conductive to Fe deficiency in crops.

In humans, dietary Fe-deficiency is the globally prevalent cause of anemia
(about 66% of all cases). It is manifested in low levels of hemoglobin, weakness
and dizziness, pale skin, shortness of breath, and impaired immune and cognitive
functions in about 1.3 billion people worldwide, most prominently in populations
relying on plant-based diet. The common approach to control this health issue
relies on (1) increasing the Fe content in edible plant parts, either by enhancing soil
bioavailability of Fe by fertilization, or improving Fe content of plant-derived
foods by breeding; and (2) direct supplementation with medicinal Fe. On the other
hand, data on Fe content in plants used in traditional medicine is scarce.

Iron in human diet exists in two forms: heme-Fe (from animal sources —
better utilization) and non-heme Fe (from plant sources — low bioavailability). The
main storage pools of Fe in plants are phytoferritin (Fe*'-protein) and Fe** bound to

I Ana Paravinja (https://orcid.org/0000-0002-4224-9539), Milo$ Stanojevié¢ (https://orcid.org/0000-
0003-2777-5984), Nina Nikoli¢ (https://orcid.org/0000-0002-4214-3291), Miroslav  Nikoli¢
(https://orcid.org/0000-0001-9643-138X), University of Belgrade, Institute for Multidisciplinary
Research, Kneza Viseslava 1, 11030 Belgrade, Serbia

2 Milo§ Stanojevi¢ (https://orcid.org/0000-0003-2777-5984), University of Pristina in Kosovska
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Potential of Medicinal Plants in Controlling Iron Deficiency in Humans Paravinja et al., 2025.

polysaccharides of the cell walls. A crucial step in utilization of plant-derived Fe in
humans is thus the reduction of Fe** to Fe** by ferric reductase enzyme using
reduction equivalents (e.g., ascorbate) in duodenum before it can be absorbed by
enterocytes. Utilization of iron from plants is low, about 10% on average.

In this study, we explore the potential of medicinal plants traditionally used
in the Western Balkan region for treating a complex anemia syndrome of different
etiologies, as an effective source of Fe for dietary supplementation. Aerial parts of
selected species (such as Urtica dioica L., Sideritis scardica Griseb., Lamium
album L., Taraxacum officinale Weber, Marrubium vulgare L., Centaurium
umbelatum Gilib., Achillea millefolium L., Thymus sp., Vaccinium myrtilis and
Rosmarinus officinalis L.) were analyzed.

Additionally, we evaluate the Fe availability (Fe*'/Fe**) in some
commercially available herbal infusions promoted for anemia treatment. We
hypothesized that the primary mode of action of these medicinal plants is indirect
(increasing Fe utilization or amending other underlying causes of anemia) rather
than supplying Fe in human diet.

Keywords: anemia, ethnomedicine, iron, medicinal plants

Acknowledgements: This work is partly supported by the Serbian
Ministry of Science, Technological Development, and Innovation (Contracts No.
451-03-136/2025-03/200053).

Caxerak

IToTennmjas JiekOBUTHX OM/baKa y Cy30Hjamby Hel0CTATKA IBokha Kox
JbyAU

Amna ITapaBuma!, Muom CranojeBuh'.2, Huna Hukonuh!, Mupocias Hukonuh!

I'soxte (Fe) je 4eTBPTH IO 3aCTYIJBEHOCTH €JIEMEHT Y 3eMJBHHO] KOPH U
€CEHIIMjaJTHN eJIEMEHT 3a CKOPO CBE JKHBE OpPTraHHM3ME, jep ydecTByje y HMpPEeHOCYy
eIIEKTpOHa W PENOKC peakuyjama 3axBajbyjyhn CBOjoj CHOCOOHOCTH Ja
peBep3uOMIHO Mema BajieHily u3Mmely depo (Fe?) u depu (Fe®) obnuka. Koa
Jbynu je rBokhe je KJbydyHa KOMIIOHEHTa XEeMOTJoOWHa, MPOTEeWHa y LPBEHUM
KPBHHM 3pHIIMMa KOjH MPEHOCH KUCEOHHWK M3 IUTyha JI0 CBHX OpraHa, JOK KOJI
OWJbaka WMa BHTAJIHY ylory y OuocuHTe3n xiopodwia. Hwucka goctymHoCT
rBoXha y 3eMJBHIUTY 3a OMJbKEe MaHH(ecTyje ce Kao >KyTHJIO JIUCTOBa (XJI0po3a
n3a3BaHa HeJIOCTaTKOM IBoxha), MITO JJOBOJU JI0 CMambekha He caMo MpHHOca, Beh
M KBaJUTETa XpaHe; Ha MPUOJMIKHO jelHO] TpehWHHM 3eMJBHILTA CBETAa YCEBH CY
MOJUIO’KHU HEIOCTAaTKy TBOXDa.
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Kon ssynm, Hegocratak reojkha y UCXpaHHU je TII00ATHO HAaj3acTyTUBCHH]H
Y3pOK aHEeMHje, OAHOCHO MaJOKpPBHOCTHU (OKO 66% cBux ciydajeBa). Manudecryje
ce HHCKHM caJpkajeM XeMoriobwna, ciabomhy ¥ BpTOTJIABHIIOM, OJICTHIOM
KOXK€, KpaTKuM JaXxOM, Kao W OclabJbeHMM MMYHHUTETOM M KOTHUTHBHUM
¢dbyHKIMjamMa Ko oko 1,3 Muidjapae JbyAd IIMPOM CBETa, IIOCEOHO Y
MornyJianyjaMa 4dja ce McxpaHa Oasupa Ha OWJBHHUM IPOU3BOAMMA. YOOHUajeH
MPUCTYH 32 KOHTPOJIy OBOT 3[paBCTBEHOr MpobieMa ociama ce Ha: (1) moBehame
cazpkaja rBokha y jeCTUBUM JeJOBMMa OuJbaka, OMIIO MOOOJBIIAEM HErOBE
JOCTYITHOCTH y 3eMJBUIITY ITyTeM hyOpema, nnn nosehameM caipxaja rBoxha y
OMJbHO] XpaHH IyTeM OIJIEMEHhUBamka; (2) IMPEKTHY CyMJIEeMEHTAlHjy TBOXh)eM H3
MeIMIMHCKUX mpenapara. Ca Jpyre cTpaHe, NOJalld O caapkajy TrBoxha y
OnJbKaMa Koje ce KOpPUCTEe Y TPAAULUOHATHO] METULIMHU Cy OCKY/IHH.

I'Bokhe y JbyJCKOj HCXPaHU TIOCTOJU Y JIBa O0JIMKA: XeMUHCKO TBoXDe (13
KUBOTHICKUX H3BOpa — 00Jba HMCKOPUCTJBMBOCT) W HEXEMHUHCKO TBOXDhe (U3
OMJbHUX M3BOpa — ciaba OMoAOCTYNHOCT). I MaBHa cKiagumuTa reoxha y Onspkama
cy urodeputun (Fe* -nporeun) u Fe3" BesaH 3a nonucaxapuze helnjckor 3uja.
300r Tora je KJby4yHHM Kopak y MckopuirhaBamy rBokha M3 OMJBHHUX M3BOpa KOA
JbyaM penykiuja Fe¥' y Fe*" momohy eH3uma (depu-penykrase y3 kKopuiiheme
PEelyKIIMOHUX €KBHBaJeHaTa (HIp. acCKOPOMHCKA KHUCEHMHA) y IOYOJIeHyMY, TIpe
HEro mro ra amcopOyjy eHrepouutd. lIpoceuna uCKOpUCTIBMBOCT TBOXha H3
OMJbHE XpaHe je Hucka, oko 10%.

Y oBOM pagy MpHKa3aH je MOTEHLIMjal JICKOBHTHUX OHJbaka Koje ce
TPaJUIMOHAIHO KOPUCTE y PETHOHY 3ananHor bankaHa 3a TpeTMaH KOMIUIEKCHOT
CUHJIpOMA aHEeMHje Pa3TUIUTHUX ETHOJIOrHja, Kao edukacHOr u3Bopa reoxha 3a
JI01aTaK MCXpaHU. AHAJIM3UpPAHHU Cy HAJ3EMHHU JEJIOBH BpcTa Kao mto cy Urtica
dioica L., Sideritis scardica Griseb., Lamium album L., Taraxacum officinale
Web., Marrubium vulgare L., Centaurium umbelatum Gilib., Achillea millefolium
L., Thymus sp., Vaccinium myrtilis u Rosmarinus officinalis L.

IMopen Tora, mpukazalieMo u pesynTare OHONPUCTYMAYHOCTH TBOXha
(Fe?'/Fe®) y HekuM KOMepUHWjaJHO MAOCTYITHUM OWJEHAM YajeBHMMa Koje ce
NPOMOBHINTY Kao eUKacHHU y Jieuewy aHemuje. Hamr pax tectupa xumnoresy jaa je
MIPUMapHU MEXaHU3aM JIejCTBA OBHX JICKOBUTHX OMJbaka MHIWpPeKTaH (mosehaBame
WCKOPUCTIFUBOCTH W yOJIa)kaBame APYTUX y3pOUHHKA MAJTOKPBHOCTH), IIPE HETo
JUPEKTHO 00e30ehBame rBoxkha y JbyICKOj UCXPaHH.

Kibyune peum: anemwmja, TBOXhe, jexoBuTe OWIBbKE, TpaJWIIMOHAIHA
MeIUIHA

3axBaanuna: OBa HCTpaXUBamka Cy JCTUMHYHO (UHACHpAHA OJ CTpaHe
MuHuCTapcTBa HayKe, TEXHOIOIIKOT pa3Boja W WHoBamuja PemyOmmke CpOuje
(yroBop 0p. 451-03-136/2025-03/200053).
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Abstract
Weed Flora of Medicinal Plant Crops in Southern Banat

Ana Dragumilo'”, Tatjana Markovi¢', Sara Miki¢', Stefan Gordanié¢!, Zeljana
Priji¢!, Sava Vrbni¢anin?, Milo$ Rajkovi¢!, Dragana Bozi¢?

One of the main challenges in the cultivation of medicinal plants is the
presence of weeds, which is why the study of weed flora and vegetation in these
crops is becoming increasingly important. The choice of an appropriate weed
control method depends on the type and abundance of the present weed species.
Identifying the weed species and determining their characteristics represents a first
step in planning a weed management strategy. Effective weed suppression also
reduces the risk of harmful substances being present in the final medicinal plant
products. Weeds are most removed mechanically, with a growing tendency toward
organic cultivation, which implies minimal use of herbicides.

This study examined the qualitative and quantitative characteristics of
annual and perennial weeds in medicinal plant crops in the locality of southern
Banat, Pan¢evo, on the production areas of the Institute for Medicinal Plant
Research "Dr. Josif Panci¢". The presence of weed species in the crops was
determined using the Braun-Blanquet scale (r — 1-2 plants, + — few plants, 1 — 1—
10%, 2 — 10-25%, 3 — 25-50%, 4 — 50-75%, 5 — >75% relative to the cultivated
area) during the spring of the 2020 vegetation season. The weed cover assessment
was performed in plantations of lemon balm (Melissa officinalis L., on 0.5 ha),
artichoke (Cynara scolimus L., on 0.03 ha), ribwort plantain (Plantago lanceolata
L., on 1 ha), and chamomile (Chamomilla recutita (L.) Rausch., on 8 ha). A total of

40 weed species were recorded, including 20 annuals (therophytes), 9 biennials,
! Ana Dragumilo (https://orcid.org/0000-0003-1569-2751), Tatjana Markovi¢ (https://orcid.org/0000-
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Weed Flora of Medicinal Plant Crops in Southern Banat Dragumilo et al., 2025.

and 11 perennials (mainly geophytes). Depending on the cultivated crop, the weed
composition varies. Veronica hederifolia L. (25-50%) was the most abundant in
lemon balm, while in artichoke the most represented were Avena fatua L., Capsella
bursa-pastoris L., and Veronica persica L. (each covering 25-50%). V. persica
was dominant in the ribwort plantain crop (over 75%), while V. hederifolia was the
most prevalent species in chamomile (50-75%). In all plantations, except in
ribwort plantain, the species Senecio vulgaris L., which is listed among plants rich
in pyrrolizidine alkaloids, highly undesirable in final products of medicinal and
edible plants, was present in low numbers (<1%).

The occurrence of numerous weed species during the early stages of
medicinal plant development, especially those containing pyrrolizidine and tropane
alkaloids, requires the implementation of integrated protection measures. Within
this approach, the following are recommended: adherence to crop rotation, deep
autumn plowing, proper soil preparation before sowing or planting, application of
non-chemical methods such as mulching, use of registered herbicides in the fall,
application of biopesticides, as well as removal of weeds from the surrounding area
of the crop and along road edges.

Keywords: medicinal plants, weeds, lemon balm, artichoke, ribwort
plantain, chamomile, alkaloids
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Kopogscka ¢uiopa yceBa JiekoBuTOr 0m/ba jy:kaor banara

Ana Jlparymuno'”, Tatjana Mapkosuh', Capa Muxuh'!, Credan I'opnanuh',
XKespana [Npujuh', Capa Bpounuanun®, Munom Pajkosuh!, [Iparana boxuh?

Jeman o TIIaBHWX HM3a30Ba y Tajelmy JIEKOBUTOT OMJba jECTE MPHCYCTBO
KOpOBa, 300r yera MpoydyaBame KOPOBCKE (JIOPE M BEreTalMje y OBUM YCCBHMaA
mocraje cBe 3Hadajuuje. M300p oarosapajyhie MeToze 3a KOHTPOIY KOPOBa 3aBUCH
0]l BPCTE U OPOJHOCTH MPUCYTHUX KOpoBa. MaeHTnduKkaimja KOpOBCKUX Onsbaka U
yTBphHBambe MHXOBUX OCOOMHA TMpEACTaB/ba IOYCTHH KOpPaK y IUIAHUpABmY
cTpaTeruje mUXoBe KoHTposie. EdukacHo cy30Oujame KOpoBa JONPUHOCH U
CMambey MOIYHHOCTH NPHCYCTBAa IITETHUX CYNCTAHIU Y KPajlbMM IPOU3BOIMMA
ol JexkoBuTor Owmiba. Hajuemhe ce KOpOBH YKJamajy MEXaHWYKH, y3 CBE
U3pXKEHH]y TEHJCHIMjy TIpesiacka Ha OpraHCKO Trajeme, WITO IoJApa3yMeBa
MHUHHUMAaJIHY ynoTpeOy xepounua.
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Y 0BOM pajly MCITUTHBaHE Cy KBAIUTATUBHE M KBAHTHTATHBHE OCOOWHE
JEHOTOUIIBLMX M BUIICTOAMIIBUX KOPOBA y YCEBUMa JICKOBUTOI OMJba Ha
JmokanuTeTy jyxHu banar, [lanueBo, mpow3BomHe moBpmmHE MHCTHTYTAa 32
npoyuaBame JekoButor oOwmsea L Jp Jocud Ilamumh®. IlpucycTBo KOpOBCKHX
Oombaka y yceBuma je oapehena mpema Braun-Blanquet-oBoj ckamu (r — mo 1-2
owbke, + — Mano Omwbaka, 1 — 1-10%, 2 — 10-25%, 3 — 25-50%, 4 — 50-75%, 5 —
>75% y oAHOCY Ha MOBPIIMHY Ha KOjOj C€ raju yceB) TOKOM mposicha BereTalroHe
cezone 2020. romune. OmeHa 3acTymibeHOCTH je paljeHa y 3acamy MaTH4mbaka
(Melissa officinalis L. va 0,5 ha), aptuuoke (Cynara scolimus L. na 0,03 ha),
ooksuue (Plantago lanceolata L. na 1 ha) u xamunuue (Chamomilla recutita (L.)
Rausch. Ha 8 ha). YTBpheno je mpucyctBo 40 kopoBckux Bpcrta, oa Tora 20
jemHoromuiImkux (Tepodure), 9 nBorogWmmBbUX W 11 BHIIETOAMIIBHX BpCTa
(npereskHo reodure). Y 3aBHUCHOCTH O rajeHe BPCTE, Pa3jIMUUTO j€ U IPUCYCTBO
KopoBa, ma je Bpcra Veromica hederifolia L. (25-50%) Ouna HajOpojHHja Y
MaTHYBaKy, JOK Cy Y apTUUOKH HajOpojHuje Omie Bpcre Avena fatua L., Capsella
bursa-pastoris L. u Veronica persica L. (cBe 3actymberne ox 25-50%). Bpcra V.
persica je ouna HajOpojHUja y yceBy OokBuie (mpeko 75%), a HajupucyTHHja
BpCcTa y KaMuiuiu je ouna V. hederifolia (50-75%). Y cBUM 3acaguma, OCUM Yy
OOKBHIIM, Y MaJI0] je OpojHocTH (<1%) Onia 3acTynsbeHa BpcTa Senecio vulgaris L.
KOja ce Halla3u Ha JucTama OHJbaka OOraTUX MUPOTH3UIWHCKHM AalKalOWuanMa,
KOjU Cy BeOMa HENOXKeJbHH Yy 3aBPIIHUM TPOU3BOAMMA JICKOBUTOT W jECTHBOT
ouba.

IlojaBa Benukor Opoja KOPOBCKMX BpcTa y paHuMm (azamMa pa3Boja
JICKOBUTOT OMJba, MOCEOHO OHUX KOje CaapKe MUPOJIM3UIUHCKE W TPOIAHCKE
aNKajoujie, 3aXTeBa CIPOBONCHE WHTETPATHUX Mepa 3aliTuTe. Y OKBUPY OBHX
Mepa, mpernopyuyje ce cienehe: MOMITOBaWmE IUIOAOpENa, CIpoBoheme ayOoKOor
jecemer opama, KBATUTETHA MPUIPEMa 3eMJBHIITA ITPE CETBE WK Cabe, IPUMEHA
HEXEMHjCKHX Mepa Kao IITO Cy MaTYupame, ynorpeda perucTpoBaHuX XepOuruaa
TOKOM jeceHH, Kopuiheme OHonecTUIrIa, Kao U YKIamamke KOPOBa U3 OKOJIMHE
yCceBa U Iy’ IMyTHUX TM0jaceBa.

KibyuHe peun: IeKOBUTO OMIbE, KOPOB, MAaTHUAK, apTHUOKa, OOKBHUIIA,
KaMWJINIA, AJTKAJIOUIN

3axBaanuma: OBO HUCTpaxuBame je MOIpKano MUHHCTapCTBO Hayke,
TEXHOJIOIIKOT pa3Boja u wuHoBanja PenyOmuke CpoOuje (451-03-136/2025-
03/200003 u 451-03-137/2025-03/200116).
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Abstract

The influence of the physico-chemical properties of the ranker of the
"Usorsko-Ukrinsko'" forestry management area on the possibility of forest
fruit trees planting

Alen Ga¢i¢', Marijana Kapovi¢ Solomun?, Ilija Cigoja®"

Humus-silicate soil is one of the most common types of soil in the
"Usorsko-Ukrinsko" forest management area (FMA). The mentioned type of soil in
the research area is related to steep slopes with a pronounced slope, where organic
matter is more difficult to retain, pedogenesis is difficult, which implies that the
evolution of rankers into more developed types is often impossible. The aim of the
research in this paper is the analysis of the physic-chemical properties of ranker in
different forest management units. A total of five pedological profiles were opened.
In the "Mala Ukrina" forest management unit (FMU), two pedological profiles
were opened, compartments: 136-1 and 136-2, while in the "Donja Velika Usora"
FMU, three pedological profiles were opened in compartments: 5, 6 and 223. The
geological base consists of peridotite and serpentinized peridotite. Structural
aggregates are spheroid, less pronounced. The depth of the pedological profiles
ranges from 17 to 24 cm. The textural class of the profile from compartment 6 is
loam, while the other profiles are silty loam. The reaction of the soil solution in
H,O for profiles from compartments 136-1 and 136-2 is strongly acidic (5.17),
while it is weakly acidic for the remaining three pedological profiles (6.13-6.25).
According to the content of easily accessible P,Os and KO, all profiles are poor.

The analysis of the mentioned characteristics showed that the ranker in the
research area has limited fertility and low ecological production potential. Due to
the specific characteristics of the ranker on peridotite, planting of forest fruit trees
must be carried out exclusively on the subtype of distric ranker, while planting on
eutric ranker should be avoided due to the increased content of nickel (Ni) and

! Alen Gagié, JPS Sume Republike Srpske, a.d. Sokolac, Trg Republike Srpske 8/11, 78000 Banja
Luka, Bosnia and Herzegovina
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The influence of the physico-chemical properties of the ranker of the "Usorsko-Ukrinsko"
forestry management area on the possibility of forest fruit tree planting Gacic et al., 2025.
other metals that can negatively affect the health and quality of the fruits, and
ultimately on humans, and in this subtype of soil they are found directly due to the
influence of the geological substrate, which leads to the occurrence of the so-called
"geological pollution". Preference should be given to plants resistant to acidity and
poor soils. For this reason, we recommend planting the following forest fruit trees
on the district ranker subtype: 1. wild pear (Pyrus pyraster) — it tolerates acidic and
poor soils well, contributes to biodiversity and attracts game; 2. wild apple (Malus
sylvestris) — resistant to adverse conditions, suitable for afforestation of degraded
areas; 3. mountain ash (Sorbus aucuparia) — grows on acidic and poor soils, it is
food for birds and game.

Possible meliorative measures would be the following: adding organic
matter (compost, manure) to improve the humus layer, lime (CaCO:s) to reduce soil
acidity, as well as planting pioneer species (birch, black locust) to improve soil
quality before planting fruit trees.

Keywords: land, ranker, soil properties, forest fruit trees, planting

Caxerak

YT1uuaj Gpusuuko-xeMHjCKUX 0COOMHA paHKepa ,,Y COPCKO-YKPHHCKOT*
IIYMCKONIPHBPEIHOT NoApyYja Ha MoryhHocT cagme mymMckux Bohkapuma

Anen 'aunh!, Mapujana Kanosuh Conomyn?, Mimja Yuroja®*

XyMyCHO-CHITMKATHO 36MJBHINTE MPEACTaBba jEIHO OJ Haj3aCTyIJLEHUJUX
TUTIOBA 3EMJBHMINTA Ha ImyMckompuBpemHoMm moapywjy (ILIII) VYcopcko-
YKpUHCKOM. HaBeneHW TWI 3eMJBHMINTAa Ha MOAPYYjy MCTpa)kKMBama BE3aH je 3a
CTpME NaJvHE M3PAKEHOr Haruba, I7je ce OpraHcKka MaTepHja TeXe 3a]piKaBa,
nenoreHesa je oTeXxana, ITO UMIUIMIMPA Ja je eBOJIyliMja paHKepa y pa3BHjeHH]je
TUTNOBE 4YecTo oHeMmoryheHa. [[uip WcTpakuBama y OBOM pajy jecTe aHaiu3a
(hUBNYKO-XEMHJCKUX OCOOWHA paHKepa Y paziIHMyUTUM IMPUBPEIHUM jeIWHHUIIAMA.
OTBOpPEHO je YKyNHO HeT MeJOoJOMWKHUX npoduna. Y npuspenHoj jenununu (I1))
,Maia YkprHa“™ 0TBOpeHa Cy JBa Me0JI01IKa npoduia, oajesbema: 136-1 u 136-2,
mok cy y IIJ ,Jlowa Benmka Ycopa“ oTBopeHa TpH mefosomKka mnpopuia y
onjesberuMa: 5, 6 u 223. ['eonomKy MoUIory YuHE MEPUAOTHT U CEPIICHTUHUCAHH
nepupoTut. CTPYKTYpHU arperatu cy cepouiHu, ciabuje m3paxeHu. JlyOuna
nenonomkux npogpuna kpehe ce on 17 no 24 nm. TekcTypHa Kinaca kog npoduia
U3 ojijeJbemha 6 je TIHMHYINA, JIOK je KOJA OCTATUX Mpoduiia Mmpankacrta WioBaya.
Peakanuja 3emspumHor pactsopa y H.O 3a npodune u3 ogjessema 136-1 u 136-2
je jako kucena (5,17), nok je Koj mpeocTala TpU MeAOJIomKa mpoduia crnado
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forestry management area on the possibility of forest fruit tree planting Gacic et al., 2025.
kucena (6,13-6,25). Ilpema caapxkajy mako mpuctymagaux P,Os m K,O cBu
MpOoUIIN Cy CUPOMALITHH.

AHanmu3a HaBEJICHMX OCOOMHA TIOKa3aja je Ja paHKep Ha TOIPYYjy
HCTpaXMBakha HMa OTPaHMWYEHY IUIOAHOCT M HHU3aK EKOJOIIKO-POU3BOIHU
noTeHIyjalr. 300r cuenupUUHX KapaKTepUCTUKA paHKepa Ha MEPUIOTUTY, Caabha
HIyMCKMX BoNKapuiia ce Mopa BpLUIMTH HCKJ/bYYHBO Ha IOIATHUILY JUCTPUYHH
pankep. Ha eyrpuunom paHkepy caamy TpeOa us0jeraBatu 300or mnosehanor
canpkaja Hukia (Ni) ¥ Ipyrux MeTtasia KOju HEraTUBHO MOTY YTHUIATH Ha 37paBibe
W KBaJHTET MJIOAOBA, a HA KPajy W Ha YOBjeKa, a Y OBOM IOJATHILY 3€MJBUIITA CE
Hajlaze IUPEKTHO 300T YTHIAja TeoNIOIIKe MOAJIore, TO JOBOAM 10 IT0jaBe T3B.
»~reonomikor 3aralema’. [IpegHoct Tpeda naTn OUIbKaMa OTIIOPHUM Ha KHUCENIOCT U
CHpOMallHa 3eMJbHIlTa. 300r HaBEACHOT, HA TMOATHUIY IUCTPHUYHH pPaHKEP
npenopy4dyjemMo caamy cieaehux mymckux Bohkapuna: 1. quBiba kpyuika (Pyrus
pyraster) — 100po MOOHOCH KHCElIa W CHpPOMAIlHA 3€MJbUINTA, JOIPHHOCH
OvomvBep3UTETY W MpUBIAaYdl AWBIbAY; 2. AWBJba jabyka (Malus sylvestris) —
OTIIOPHA HAa HETMOBOJbHE YCIIOBE, IOTOJMHA 33 TOIIYMJbABAE JETPaIHpaHuX
noBpiuHa; 3. japebuxa (Sorbus aucuparia) — pacte Ha KUCETUM U CHPOMAIIHUM
3eMJBHUILITHMA, XpaHa je 3a MTHUIIC U TUBJbad.

Moryhe menuopatuBHe Mjepe Ou Owuie cienehe: nomaBambe OpraHcke
MmarepHje (KOMIIOCT, CTajibak) 3a MOoOoJbIIamke XyMYCHOT C€J0ja, JI0JaBambe Kpeda
(CaCOs) kako Om ce cMamMia KHCEIOCT 3eMJBHINTA, Ka0 U Cajmbha MHOHHPCKHUX
Bpcta (Opesa, OarpeM) pamu THoOOJbIIama KBAJIMTETAa 3E€MJBHINTA IPHjE Calibe
Bohkapwuria.

Kibyuyne peun: 3emibMINTE, paHKEp, OCOOMHE 3EMJBMILTA, IIyMCKE
Bohkapule, caama
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Abstract

The effect of aging on germination and seed viability of Arnica montana
L.
Stefan V. Gordani¢!, Ana Dragumilo'”, Tatjana Markovi¢', Milo§ Rajkovi¢!, Sara

Miki¢', Snezana Mrdan', Zeljana Priji¢'

Arnica montana L., commonly known as Mountain arnica, is a medicinal
plant from the Asteraceae family, growing to a height of 20 to 60 cm, with
characteristic yellow or orange-red flowers. This plant is widespread in Europe, at
altitudes up to 3,000 meters above sea level. Its use in traditional medicine includes
the treatment of wounds, pain relief, and the management of various diseases. Due
to overexploitation in natural habitats, A. montana has become strictly protected,
leading to its commercial cultivation for the production of medicinal raw materials.
Given the positive therapeutic effects of this plant, market demand is increasing,
which contributes to the expansion of its cultivation. The growing need for raw
material requires the establishment of larger plantation areas, which, in turn,
depend on the quality of reproductive material (seeds). The quality of this material
is influenced by various factors, primarily cultivation conditions, post-harvest seed
processing, and methods of production establishment.

The aim of this study was to examine the seed viability of 4. montana,
originating from the demonstration field of the Institute for Medicinal Plant
Research "Dr Josif Pancic."

The seeds of A. montana were collected in August 2023 from plants
planted in May 2022 on a demonstration field in Kaluderske Bare (Tara,
43°54'31.4"N, 19°3225.8"E), located on a district cambisol with an acidic reaction,
rich in humus and nitrogen, phosphorus-deficient, and moderately supplied with
potassium. Climatic parameters included a maximum temperature of 21.06°C in

July 2022 and a minimum temperature of -0.13°C in February 2023. Total
! Stefan Gordani¢ (https://orcid.org/0000-0001-7940-9543), Ana Dragumilo (https://orcid.org/0000-
0003-1569-2751), Tatjana Markovi¢ (https://orcid.org/0000-0003-1328-6223), Milo$ Rajkovié¢
(https://orcid.org/0000-0003-3452-9028), Sara Miki¢ (https://orcid.org/0000-0002-0514-6661),
Snezana Mrdan (https://orcid.org/0000-0002-9419-5560), Zeljana Priji¢ (https://orcid.org/0000-0001-
7449-7839), Institute for Medicinal Plant Research “Dr. Josif Panci¢”, TadeuSa Kosc¢uska 1, 11000
Belgrade, Republic of Serbia

Corresponding author. E-mail: adragumilo@mocbilja.rs

© 2025 The Authors. Published by Research Association "Babin nos", Temska, Pirot, and Institute of Forestry,
Belgrade.
This is an open access abstract under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

50


https://orcid.org/0000-0001-7940-9543
https://orcid.org/0000-0003-1569-2751
https://orcid.org/0000-0003-1569-2751
https://orcid.org/0000-0003-1328-6223
https://orcid.org/0000-0003-3452-9028
https://orcid.org/0000-0002-0514-6661
https://orcid.org/0000-0002-9419-5560
https://orcid.org/0000-0001-7449-7839
https://orcid.org/0000-0001-7449-7839
mailto:adragumilo@mocbilja.rs

The effect of aging on germination and seed viability of Arnica montana L. Gordani¢ et al., 2025.

precipitation during this period amounted to 91040 mm, with an average
temperature of 10.80°C.

Seed germination tests were conducted under laboratory conditions at the
Agronomy Laboratory of the Institute for Medicinal Plant Research "Dr Josif
Panci¢," using a standard laboratory method. Seed germination was tested on four
samples of 100 seeds, which were germinated on filter paper. The incubation
period lasted eight days at 25°C and a relative humidity of 95%. After this period,
the percentages of typical germination and ungerminated seeds were determined.
The test was repeated in 2024 and 2025 on the same seeds, within the same time
intervals, under standard laboratory incubation conditions.

The results obtained indicate a drastic decline in seed germination over
time. In the first year after the harvest (2023), germination was 92%, which
decreased to 68% in 2024, and to 42% in 2025. These data suggest that the
produced reproductive material loses approximately 25% of its germination
capacity annually, which represents a significant challenge. The results of this
study suggest the need for establishing collection plantations for reproductive
material during plantation cultivation to ensure reproductive material of
satisfactory quality for each production cycle.

Keywords: Mountain arnica, reproductive material, plantation cultivation,
climatic parameters, collection plantations
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YTHuaj crapesma Ha KJIAMjaBOCT M dKMBOTHY CIIOCOOHOCT ceMeHa Arnica
montana L.

Credan B. Topnanuh', Ana Jlparymuno'*, Tatjana Mapkosuh!, Muom
Pajkosuh!, Capa Muxuh', Cuesxana Mphan!, XKespana ITpujuh'

Arnica montana L., mo3HaTta u kao OphaHka, peacTaBiba JEKOBUTY OUIJBKY
u3 mopoxauie Asteraceae, koja pacte y BucuHama ox 20 mo 60 cm, ca
KapaKTePUCTHYHUM JKYyTUM WM HapaHacTO-I[pBeHUM IiBeToBuMa. OBa OWIbKa je
pacmpoctpameHa y EBpornun, Ha BucnHama 1o 3.000 m Hagmopcke BucHHE. Hhena
MpPUMEHA Yy TPAJUIMOHATHO] MEIUIMHU 00yXBaTa JieUeHe paHa, yOiakaBame
00j0Ba M TpeTMaH pa3HUX 000J/bea. 300 MPEKOMEpPHE eKCIUloaTaluje y
MPUPOJTHUM CTAHUINTHMA, A. montana je TOCTalla CTPOro 3amrThheHa, MTO je
JIOBEIIO JI0 EHCHOT KOMEPIMjaTHOT Y3roja y IWJbY IPOU3BOIE JIEKOBUTHX
cupoBruHa. C 003UpOM Ha MO3UTUBHE JICKOBUTE eeKTe OBE OMIbKE, MOTPaXiha Ha
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TPKUIITAMA 32 FbOM j€ y TIOpacTy, IITO yTHYE Ha MHPEHkE lheHor y3roja. [loBehana
notpeba 3a CHPOBHHOM 3aXTeBa YCIOCTaBJbambe BeNMX IUIAHTAXHHUX TMOBPLIMHA,
Koje, C JApyre cTpaHe, 3aBHUCE OJ KBAJIWTETa pernpoMaTepujayia (CEMEHCKH
MaTepHjai), YMju KBaJHUTET je MOJA YTULAjeM pa3IuIuTUX (hakTopa, MpPeBacXOmHO
ycJIoBa rajema, MOCTKEeTBEHEe 00pajie ceMeHa M MEeTO/la 3aCHHBama MPOU3BOIE.
Ilmb oBOr HCTpakMBama OWO je Ja ce WUCIUTA JKMBOTHA CIIOCOOHOCT CeMeHa A.
montana, TOPEKIOM H3 JEMOHCTpPalMOHOr MoJba MHCTUTyTa 3a mpoydaBame
nexoBUTOr Omsba ,,/Jp Jocud [Tanumh®.

Ceme A. montana npuKyIubeHO je y aBrycty 2023. roauHe ca Ouibaka
nocaljenux y majy 2022. roauHe Ha AeMOHCTpanuoHoM mnoJby y Kamyhepckum
bapama (Tapa, 43°54'31.4"N, 19°32'25.8"E), Ha mucTpu4HOM KamOHCOJy ca
KHCEJIOM pPeakuujoM, OoraTuM XyMycoM M a30TOM, CHPOMAaIIHOT (GochopoM H
YMEpPEeHO OICKPOJbeHOT KanujymMoM. KimMaTcku mapaMeTpu cy oOyXBaTHIIH
MakcUMaiHy Ttemneparypy ox 21,06°C y jymy 2022. romguHe W MHHHAMAIHY
temneparypy ox -0,13°C y ¢debpyapy 2023. rogune. YKynHe NMagaBHHE TOKOM
oBor mepuona u3Hocwie cy 910,40 mm, IOK je mpoceyHa TeMIieparypa Ouia
10,80°C.

UcnutuBame KIMjaBOCTH CEMEHAa H3BEJCHO je Y J1abopaTopujcKUM
ycnoBuMa ArpoHOMcKe Jaboparopuje MHCTUTYTA 3a MpoydYaBame JIEKOBUTOT Onjba
»Ap Jocud Ilanumh®, npuMeHoM cTaHZapAHOT J1a0OPATOPHjCKOT METOoJa.
KnujaBocT cemeHa ucnurTaHa je Ha detupu y3opka mo 100 cemeHa, koja cy
HakIMjaBaHa Ha ¢wirep mnanupy. WHKyOammja je Tpajaa ocaM JaHa IIpU
temreparypu o 25°C ¥ pelaTHBHO] BIaXHOCTH Baznyxa oj 95%. Hakon Tor
nepuoja, yTBpheHH cy TPOLEHTH TUIHYHHX TIOHMKA M HEKIHjaJiX CeMeHa.
UcnutuBame je moHoBibeHO U 2024. u 2025. roquHe Ha UCTOj MAPTHjU CEMEHa, Y
UCTOM  BpPEMEHCKOM  WHTEpBaly, TMpH HWHKyOalmMju y  CTaHAapIHUM
1a0b0paTOPHjCKUM yCIIOBHMA.

Jobujenu pe3yntaTv MMIUIMLMPA]y Ha APacTUYaH MaJ KJIKjaBOCTH CEMEHa
TOKOM BpeMeHa. Y MpBOj roavHu HakoH keTBe (2023), kiujaBOCT je M3HOCHIA
92%, nok je y 2024. roquaun nana Ha 68%, a 'y 2025. roguan Ha 42%. OBHU momau
Cyrepuilly Ja TpPOW3BEACHH pEIpo MaTepHjal TyOu KiIHjaBocT 3a oko 25%
TrOJMIIbE, IUTO IPEACTaB/ba 3HAYajaH K3a30B. Pe3ynTatm OBOr HCTpakMBamba
cyrepumly Ha 1oTpe0y YCIOCTaBbamka KOJEKIMOHMX 3acafa ca pemnpo-
MaTepHujajioM TOKOM ILIAHTaXHOT y3roja, kako Ou ce 00e30earo penpoyKIHOHU
MaTepHjai 3aI0B0JbaBajyher KBAIUTETA 32 CBAKH IUKITYC MTPOU3BOIHE.

Kibyune peun: Ophanka, penpomarepujal, IIaHTaXHU Y3r0j, KIMMATCKU
napamMeTpH, KOJICKIMOHH 3acaj

3axBaanuna: OBO HUCTpaXHBame je MOIApkano MUWHHCTapCTBO HayKe,
TEXHOJIOIIKOT pa3Boja W wuHoBanuja Penybnuke CpoOuje (451-03-136/2025-
03/200003).
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Abstract
Ethnobotanical use of the genus Galanthus L.

Filip A. Jovanovi¢"", Jovana Z. Cvetkovié!, Sonja Z. Braunovi¢!

The genus Galanthus L. (Amaryllidaceae) comprises 25 species of
perennial bulbous plants, native to Europe and Asia Minor. Besides being
economically important as ornamental plants, Galanthus species have drawn
considerable attention in pharmacology due to the content of bioactive compounds.
In addition, numerous studies have been conducted to clarify complex taxonomical
issues within this genus; however, only a minor number of papers deal with its
ethnobotanical use.

In the present study, we review all available knowledge about the
traditional use of Galanthus as a medicine and food.

Ethnobotanical data were collected through an extensive literature study.

The study revealed that Galanthus species have been used as medicinal
plants for centuries. Some authors suggested that Galanthus nivalis L. was
Homer’s plant p@div used by Odysseus as an antidote against Circe’s poisonous
drugs, although this is now regarded as questionable. According to an unofficial
report, people in the rural areas of Bulgaria have reported to apply the leaves and
bulbs topically as a folk medicine to relieve migraines and headaches. Furthermore,
it has been recorded that local villagers in Georgia used G. woronowii Losinsk. for
the treatment of poliomyelitis in children. Allegedly, old people in southern Russia
eat the bulbs of Galanthus species to strengthen the brain and to feel younger.
There are also records of extensive use of these species in Romania, Ukraine, the
Balkan Peninsula, and some Eastern Mediterranean countries, but with no relevant
ethnobotanical studies to support them. In some old publications, Galanthus
species are classified as cardiotonic, stomachic and emmenagogue. They have been
used to increase the flow of menstrual blood, to cure dysmenorrhea or

' Filip A. Jovanovi¢ (https://orcid.org/0000-0002-4143-2497), Jovana Z. Cvetkovi¢
(https://orcid.org/0000-0001-7828-1250), Sonja Z. Braunovi¢ (https://orcid.org/0000-0002-1387-
6955), Institute of Forestry, Kneza Viseslava 3, 11030 Belgrade, Republic of Serbia
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oligomenorrhea, and to induce abortion in the early stages of pregnancy. Recent
records indicate the use of bulbs of Galanthus nivalis and G. graecus Orph. ex
Boiss. for medicinal purposes in Balchik Municipality and the Rhodopes
Mountains in Bulgaria. In Serbia, Galanthus species are not widely used in folk
medicine. Based on one study, G. nivalis is used in the area of Deliblato Sands in
the form of tea as an emmenagogue and relaxant, as well as externally against
neuralgia. In contrast, even though Galanthus species are classified as poisonous
with possible side effects (nausea, vomiting, abdominal pain, diarrhea, weight loss
and dizziness), their flowers are eaten as snacks in Daghestan, and the bulbs are
used for cooking in Kabardino-Balkaria.

It can be concluded that the current knowledge of the ethnobotanical use of
Galanthus is sparse and extensive field research is needed. Given that the bulbs and
other parts are toxic, and the dosage is unclear, using these plants as a folk remedy
or food is not recommended.

Keywords: Galanthus, ethnobotanical review, folk medicine, wild edible
plants

Acknowledgements: This research was supported by the Ministry of
Science, Technological Development and Innovation of the Republic of Serbia
(Contract No. 451-03-136/2025-03/200027).

Caxerax
ETHo00Tannuka ynorpeda spcra poaa Galanthus L.

®unvn A. Jopanosuh!®, Joana 3. I{setkoBuh!, Coma 3. bpaynosuh!

Pon Galanthus L. (Amaryllidaceae) oOyxBaTa 25 BpcTa BHIICTOAUIIBHX
3eJpacTUX OMJpaka ca JyKOBHUIIOM, pacmpocTpameHnx y EBpornn u Manoj Aswuju.
OcuMm 1To nMajy MpUBpPEIHH 3HA4aj Kao yKpacHe Ombke, Bpcte pona Galanthus cy
MIPHUBYKJIE BEJIMKO HMHTEPECOBame y (hapMaKoJIOrHju 300r cajapikaja OMOaKTHBHHX
cacrojaka. bpojHa mcTpakuBama Cy Takol)e M3BEIEHa C LUJBEM DPACBET/haBamba
TaKCOHOMCKHX MpoOJieMa y OKBHPY OBoTa poza; mehyrtum, mamu Opoj pamoBa ce
OJTHOCH Ha HEroBY €THOOOTAaHHYKY YHOTpEOYy.

VY oBOM pangy ce carienaBajy JOCTyIIHa Ca3Hama O TPAJAWIMOHAIHO]
ynoTpedu Bpcta poaa Galanthus xao JIGKOBUTHX U CAMOHUKIIMX JECTHBHX OUIbaKa.

ETHOOOTaHMYKM ToOmanmM Cy TNPHKYIUBEHM MperjieoM  OOWMHe
nuTeparypHe rpahe.

HctpaxuBame je mokasano aa ce Bpcte pona Galanthus BeKOBUMa KOPHCTE
Kao yiekoBute Ouspke. [lojenuan ayropu cMatpajy aa je Bpcra Galanthus nivalis L.
Omna dyBeHa XomepoBa Ousbka UMAV kojoM ce Opuce] m3baBuo onx Kupkuue
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Maruje (aHTUXOIMHEPTHIKOT TPOBamka), MpeMaa C€ y HOBHje BPeMe TO OCIIOpaBa.
[Ipema HemoTBpheHOM CBeIOYCHY, Y PypajHUM IpeaeiauMa byrapcke sbymu cy
HaBeJU J]a KOPHUCTE JINCTOBE U JYKOBHIIE OBE BPCTE TOIMKAIHO Pajy yOlaKaBarmba
CUMIITOMa MHUTpPEHE W TIiaBoOoske. CeM Tora, 3a0enexeHo je Aa je CeoCKo
CTaHOBHUIITBO y I'py3uju kopucTtmio Bpcty G. woronowii Losinsk. y tepamuju
neuje mapanuse (monuomujenutrca). Crapuje ocode y jykHOj Pycuju HaBOAHO
jeny nmykowuiie Bpcra poma Galanthus 3a meHTanHy cHary u ocehaj mmamoctu.
benexxu ce mmpoka mpuMeHa OBUX BpcTa W y PymyHuMju, YKpajuHd, Kao H
OaJKaHCKMM M TIOjeIMHMM HWCTOYHO-MEIUTEPAHCKHM 3eMJbaMa, ald H30CTajy
€THOOOTaHMYKA UCTPAXKHMBAKhA KOJUM OU Ce TaKBH 3alMCH IMOTKPENWIN. Y CTapuM
JTUTEPATYpPHUM H3BOpHUMA, BpcTe pona Galanthus ce HaBolIe Kao KapAHOTOHWIIH,
CTOMaxMIM U eMeHaro3u. Kopucruie cy ce 3a jauambe MEHCTPYaJTHOT TOKa, JIeYCHE
JICMEHOpEeje WM OJIMTOMEHOpeje, Kao M 3a MPEKUJ TpynHOhe y HEHUM PaHUuM
¢dazama. Y HOBHM HCTpaKMBamBHMa ce Oelexu ynorpeba JYKOBHIA BpcTa
Galanthus nivalis n G. graecus Orph. ex Boiss. y JeKOBUTE CBpXe y OMNIITHHU
bamuuk u Ha Pomorickum mianuHama y Byrapckoj. ¥ CpOuju ce oBe BpCTE BpIIO
MaJI0 ynoTpebsbaBajy y HAapOJHO] MEOUUMHH. Y jEAHOM pagy ce 3a Hoapydje
Jenubnarcke memrdape HaBoam ymnoTpeba Bpcte G. nivalis 'y BUAy Yaja Kao
€MEHAror M pejakCaHT, Kao U 3a CIOJbHY yrnoTpedy MpoTuB Heypanruja. Hacympot
TOME, Hako cy Bpcte pona Galanthus oTpoBHE OMJbKE W MOTY M3a3BaTH Pa3InUUTa
HE)KEJbeHa JejcTBa (My4HMHY, ToBpahame, cToMadyHe OOJIOBE, MPOJIUB, T'yOUTaK
TEKWHE W BPTOTJIABHILY), FbUXOBH IIBETOBH CE KOPHCTE M 332 HETMOCPEAHY JbYJCKY
ucxpany y Jlarecrany, a JJyKkoBuile 3a KyBame y KabapnuHo-bankapuju.

3akipydyje ce na je eTrHoOoTaHWdka yrnorpeba Bpcta pona Galanthus
HEJIOBOJLHO MMO3HATA W 3aXTEBa ONCEKHA TEPEHCKa HCTpaxkuBama. bynyhu na cy
JYKOBHUIIC U IPYTH JEJIOBH OMJbKE OTPOBHH U JIO3MpPake HHjE MO3HATO, yHoTpeba
OBHX OWJbaKa y HCXPAHU M KA0 HAPOJHH JICK Ce HE Tperopydyje.

Kibyune peum: Galanthus, mperiiesi €THOOOTAHWYKHX HCTPaKHBaba,
HapoJIHA ME/IUIHA, CAMOHHUKIIE jeCTUBE OUIbKE

3axBagHuna: VcTpaxuBame je peaqr3oBaHo y3 MOAPIIKY MUHHCTApCTBA
HayKe, TEXHOJIOIIKOT pa3Boja U uHoBaija Pemyomuke Cpouje (yroop 6p. 451-03-
136/2025-03/200027).
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Abstract

Wild raspberries from Republic of North Macedonia as a valuable
source for healing vinegars

Sanja Kostadinovi¢ Veli¢kovska'”, Daniela Todevska', Fidanka Ilieva', Maja
Cocevska?, Elizabeta Jandovska Seni¢eva®, Biljana Bauer*

The healing potential of wild raspberries from the Region of North
Macedonia was investigated through fermentation and production of healing
vinegars. For the production of homemade vinegars, wild raspberries were
collected from the forest region of Berovo and Robovo, Republic of North
Macedonia. The fresh wild raspberries were selected, washed, dried and cuted.
About 1400 g of wild ruspberries were subjected for maceration process in the
period of 1-3 min. During this period, the extraction process of natural antioxidants
as polyphenols (anthocyanins, taninns, proanthocyanidins) as well as organic acids,
Vitamin C and other natural antioxidants were performed. The puree of raspberries
was then distributed into 5-6 L glass vessels and 4.8 L of water and 500 g of
sucrose were added. The fermentation process was conducted at room temperature,
ranging between 21 and 26°C, for a time period of 41 days in the absence of starter
cultures like yeasts and acetic acid bacteria. Once the acetic fermentation was
completed (41 days), the experimental vinegars were filtered, pasteurized (15 min
at 80°C) and transferred, under aseptic conditions, into 100 mL glass airtight
containers to reduce the risk of microbial contamination. Results obtained from
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evaluation of vinegar from wild raspberries showed significant amounts of
polyphenols (459.28 mg/L vinegar) and total anthocyanins (399.21 mg/L vinegar).
The presents of high level of natural antioxidants in wild raspberry vinegar
produced by sponatnous fermentation was directly linked with high value of
antioxidant potential determined by DPPH radical (0.49 mg/L as equivalent for
Vitamin C).

Keywords: wild rasberries, spontanous fermentation, healing vinegars,
total polyohenols, total anthocyanins, antioxidant potenttial, DPPH assay
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Arncrpakt

JAuBute masunu o Penydsimka CeBepna Make1oHHja KaKo BpeleH
U3BOP 32 JIEKOBUTH OLleTH

Cama Koctagunosuk Bennukoscka'®, Jlanuena Tonescka!, ®@unanka Unuesa',
Maja Youescka’?, Ennzabera Januoscka Cennuesa’, bunjana bayep?

JIexoBUTHOT NOTEHLWjaJl HA OUBUTE MAaJIMHU O] peruoHoT Ha CeBepHa
Makenonuja Oemre wuCTpakyBaH NpeKy (epMmeHTauuja M TPOM3BOACTBO Ha
JIEKOBUTH OLIETH. 3a MIPOU3BOJCTBO Ha JOMALIHU OLIETH, COOpaHU c€ AUBU MaJIMHU
Ol IIYMCKHOT pervoH Ha bepoBo u PoGopo, PenyGnuka CeBepHa MakenoHuja.
CBexwure IMBU MaIMHK Oea CeJIeKTHUPaHU, U3MHUEHH, UCYIICHH U UCUTHETH. OKOIY
1400 g nuBK MajvHK Oca MOJIOKEHHU Ha MPOIIeC Ha Malepalidja Bo nmepuoj o 1-3
MuH. Bo 0BOj mepmox ce ekcrpaxupaa mnonudeHoNH (aHTOLUMWjaHH, TAaHHUHH,
[IPOAHTOLMjaHUIUHNA) W OPTraHCKH KHCENMHH, BUTaMuH Ll u apyru mpuponHu
aHTrokcuancu. [TupeTo o AMBHUTE MAIMHK ce CKJIaupalle BO CTAKICHU CaJI0BH
on 5-6 L u ce nonanoa 4,8 L Bona u 500 g caxaposa. [Ipouecor Ha depmenTanuja
Oemre cmpoBeleH Ha coOHA TeMmIieparypa, Bo orcer momery 21 m 26°C, Bo
BpeMEHCKHM nepuox o 41 neH, BO OTCYCTBO Ha CTapTep KyJATYpH Kako KBacel U
Oaktepun 3a Qepmenranyja. OTKako ce 3aBpIIM MPOLECOT Ha OLETHATa
depmenTtanmja (41  1eH), EKCHEpUMEHTAIHUTE oOleTH Oea  QuiaTpUpaHwy,
nacrepmsupanu (15 muu. Ha 80°C) M mpedprneHu, MOA aCENTHYHH YCIOBH, BO
CTaKJICHU XepMeTHUkH KoHTejHepu on 100 mL 3a ;ma ce HaMaaud PU3MKOT O
MHUKpPOOMOJIONIKA KOHTaMuHanWja. Pesynrarute MoOMEHM OJ eBalyalujarta Ha
OLIETOT OJl AMBHUTE MAaJWHM IOKa)Ka 3HAYMTENHH KOJMYECTBA HAa MOJIM(EHOIH
(459,28 mg/L omner) u BkymHH antoujand (399,21 mg/L oner). Bucokoro
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KOJIMYECTBO HA MIPUPOJHHI aHTHOKCHIAHCH BO OIETOT OJ] AWBA MaJIHA ITPOU3BEIEH
co croHaTHa (hepMeHTalMja Oelle JUPSKTHO MOBP3aHO CO BHCOKAaTa BPEIHOCT Ha
AHTUOKCHJIATUBHHOT TMOTEHUHU]jan yTBpaeH ox pamukaior DPPH (0,49 mg/L
n3pa3eH Kako CKBUBAJICHT HAa BUTaMuH L).

Kiyuynn 300poBM: JMBM MalMHH, CIOHTaHa ()epMEHTalUja, JIEKOBUTH
OIICTH, BKYITHU MONMM(EHOIH, BKYITHH aHTOIIMjaHU, aHTHOKCHIATHBEH ITOTEHITH]aJ,
DPPH panukan

Baaromapuoct: Co 0BOj TPy cakaMe J1a U3pa3uMe rojema 0JaroaapHocT
Ha r-ra [Iparana IlomoBcka, pakoBOAWTEN Ha CTapT-all KOMIaHHjaTa ,,bHOaKTHB-
AHTHOKCHIIAHC (mHaHCcHpaHa o7 (POHIOT 32 MHOBAIMM U TEXHOJIOIIKH Pa3Boj
(®UTP) 3a cHaOayBameTO CO BUCOKOKBAJIMTETHH MPUMEPOLM OJ1 OLIET OJ JMBa
MajuHa o1 peruoHot Ha CeBepHa MakesoHuja.
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Abstract

The potential of essential oils from medicinal plants as "new age
pesticides" in agriculture

Biljana Kovacevik'", Sasa Mitrev!, Sanja Kostadinovi¢ Veli¢kovska!, Emilija
Arsov!

Aromatic plants naturally produce essential oils (EOs) as secondary
metabolites in the secretory glands of specific plant organs. These oils provide both
direct and indirect defenses against herbivores and pathogenic microorganisms.
EOs are composed of complex mixtures of terpenes, terpenoids, and
phenylpropanoids as their primary components. Known for their antioxidant,
antimicrobial, and anti-inflammatory properties, EOs derived from medicinal
plants have broad applications in cosmetics, the food industry, and traditional
medicine. By the end of the twentieth century, the antimicrobial properties of EOs
had attracted significant scientific interest, highlighting their potential as
alternatives to synthetic pesticides in agriculture. Among the most studied and
widely used EOs for their bioactive effects on plant pathogens, pests, and weeds
are those derived from citronella, lavender, rosemary, lemongrass, thyme,
peppermint, cinnamon, clove, eucalyptus, sage, tea tree, oregano, and citrus.
Although the literature contains extensive data on the effectiveness of EOs against
plant pathogens, pests, and weeds, their practical application in agriculture remains
surprisingly limited. The main limitations for their commercial use in agriculture
include manufacturing constraints, their lipophilic and highly volatile nature,
production costs, and variability in their composition. Emerging innovations, such
as nanoencapsulation, offer promising solutions to overcome some of these
challenges. This review compiles and discusses the latest scientific literature on the
biological activities of EOs from medicinal plants against plant pathogens, pests,
and weeds, their chemical composition, and modes of action. Additionally, the
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review explains both the benefits and limitations of using EOs as alternatives to
synthetic pesticides, as well as the regulatory and approval processes involved.

Keywords: biopesticides, terpens, terpenoides, phenylpropanoids, mode of
action, regulations, agriculture

Caxerak

IToTeHUjaJIOT HA eCEHIUjAJTHU MACJIA 0/] JIEKOBUTH PACTEHHja KAKO
»HOBA reHepanuja Ha NeCTUIMIU* BO 3eMjo1e/IneTo

bunjana Kopauesuk'", Cama Murpes', Cama Kocragunosuk Bennukoseka',
Emunnja Apcos!

Erepuunnte macma (EM) mpupomHo TH NpoW3BEoyBaaT apOMaTHIHUTE
pacTeHurja, BO HUBHUTE CEKPETOPHHU JKJIE3W KOM CE HAoraaT BO OJIPEECHU OpTaHH,
KaKO CEeKyHJapHU MEeTa0OIUTH YHja IITO TIaBHA yJlora € Ja 00e30eaar AUPEeKTHA 1
WHIUPEKTHA oJ0paHa Ha pacTeHWjaTa OJf HAmaJOT Ha HEKOM XEpOUBOPH U
NaToOreH!n MHUKpoopranu3Mu. CoCcTaBeHH c€ OJ CIOKEHH MEIIAaBHHH OJ TEPIICHH,
TEPIIEHOUIN U (EHMIINPONIAHONIN KAaKO TJIABHU KOMITIOHEHTH. [103HaTH 1o CBOMTE
AHTHOKCHJAHTHH, AaHTUMHUKPOOHH ¥ aHTUUH(IAMaTOpHH CBOjcTBa, EM of
JIEKOBUTH pacT€HHWja HaoraaT IIMpOKa NMpPUMEHa BO KO3METHKaTa, mpexpaHOeHara
UHIyCTpHja W TpaJHWIMOHAIHATA MenuimHa. Jlo KpajoT Ha JBAaeCeTTHOT BeK,
AHTUMHUKPOOHUTE cBojcTBa Ha EM mpuBieKkoa 3HAUMTENEeH Hay4YeH MHTEpEC KakKo
NOTCHIIMjATHA QJITEPHATHBA HA CHHTETUYKHUTE MECTUIMIU BO 3€MjOJAEICTBOTO.
Hajrosnatu u Hajmmpoko kopucteHn EM BO 0IHOC HAa HHBHHTE OMOAKTHBHHU
CBOjCTBAa KOH DACTHTEJIHUTE IMAaTOICHU, IITETHULUM U IUIEBENIHM CE€ MacjiaTa Of
UTPOHENA, JIABAH/IA, Py3MapHH, MATOUYMHA, MajYlHa AYIIUIA, TEICPMUHT, IIAMET,
KapaHpuiIye, eyKanunryc, xaiadwuja, 4ajHO ApPBO, opuraHo u wurpyc. Hako
JaUTEepaTypara COApKM OOEMHHM MHOJaTonM 3a e(UKACHOCTa Ha ECEHIHjaJHUTE
Maciia POTHUB MAaTOTCHUTE OPraHU3MH Ha pacTeHHjaTa, IITESTHUIMTE U TUICBEIIHTE,
HUBHATa TpPaKTUYHA TPUMEHA BO 3E€MjOJIEJICTBOTO OCTaHYyBa W3HEHAJyBayKU
orpanuueHa. [IpoW3BOJACTBEHUTE OrpaHWYyBama, HHUBHATA JIMIOQWIHA |
WcHapiarBa IpUpoa, TPOIIOIUTE 33 MPOU3BOACTBO U BapHjaOMIIHOCTA HA COCTABOT
Cce Tperno3HaBaaT KaKO HAjBAXHM OTpaHWYYBama 3a HUBHATA KOMEpIIHMjaliHa
ynotpeba BO  3eMjomeNCTBOTO. HoBuTe  HMHOBamuM  Kako  IITO €
HaHOGHKAIICyllalldjaTa BETyBaaT pellieHHja 32 HaJMHHYBamk€ Ha HEKOW O]l OBUE
npeau3Buny. OBOj Mperiiea uMa 3a Iel Ja Jajie Mperiie] U YBUA BO HajHOBaTa
Hay4Ha JITepaTypa 3a OMOJOUIKMTE aKTUBHOCTH HAa EM o]l JIEKOBUTH pacTeHHja
OpOTHB TAaTOTEHUTE OpPraHM3MH HAa pacTeHHjara, IMITETHULUTE M IUICBEJIHTE,
HUBHHOT XEMHCKH COCTAaB W HAYMHOT Ha JIejCTBYBame. J[omomHUTENHO, Ke Omme
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The potential of essential oils from medicinal plants as "new age pesticides" in agriculture
Kovacevik et al., 2025.

JlaJieH YBUJ BO NMPHUIOOMBKHTE U OrpaHUYYyBamaTa O]l KOpUCTemeTo Ha EM kako
3aMEHa 3a CHHTCTHYKHUTE TICCTUIMIU, 33a€THO CO 3aKOHCKUTE pEryJaTHBH U
MIPOIIECH Ha 0I00pyBambe.

Kiuyunn 300poBH: OMOTIECTHUIIH/TH, TEpIICHH, TEPIICHOUIH,
(heHWTPONaHOWIH, HAYHMH Ha JeTyBakbe, 3aKOHCKH PEryJIaTHBH, 3¢MjOIeIIHe
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Abstract

"In Vitro" allelopathic effect of angelica hydrolate (Angelica
archangelica L.) on soybean seed germination (Glycine hispida)

Jovan B. Lazarevi¢'*, Isidora S. Knezevi¢!, Mirela Matkovié Stojsin!, Jelena M.
Damnjanovié¢!, Sava P. Vrbnicanin?, Svetlana M. Roljevi¢ Nikoli¢!

Angelica (Angelica archangelica L.) is an medicinal and aromatic plant
from Apiaceae family, originated from North Europe (Iceland, Grenland and
Scandinavian countries), but widely presented throughout the world. It is rarely
found in the wild flora in Serbia, while other species of the Angelica genus, such as
Angelica sylvestris, are more common in our country (Stara Planina, Kopaonik).
Angelica is predominantly used in the pharmaceutical and food industry, and its
essential oil is highly valued. Bearing in mind that such plants are rich in secondary
metabolites and that they can have a positive or negative effects on other plants, the
aim of this study was to investigate the effect of angelica hydrolate, as a secondary
product in the distillation process of essential oil, on soybean seed germination in
laboratory conditions.

50 sterilized seeds of a selected commercial soybean variety were soaked
in different series of angelica hydrolate concentrations (0.25%, 0.5%, 1%, 5% and
10%) and in distilled water as a control treatment, for 10 minutes. After that, the
seeds were transferred to petri dishes with filter paper soaked in distilled water, in
five replicates for each concentration. Incubation lasted for 7 days, in controlled
conditions, after which the length of the seedlings was measured.

The results show that all tested concentrations had a positive effect on the
length of soybean seedlings compared to the control. The highest average length of
seedlings (5.77 ¢cm) was achieved by the highest tested concentration of the 10%.

The smallest effect was achieved by the lowest concentration of 0.25% (4.43 cm),
1" Jovan B. Lazarevi¢ (https:/orcid.org/0000-0002-7687-6821), Isidora S. KneZevié
(https://orcid.org/0009-0006-0836-1427), Mirela R. Matkovi¢ Stojsin (https://orcid.org/0000-0003-
3431-289X), Jelena M. Damnjanovi¢ (https://orcid.org/0000-0002-1961-2125), Svetlana M. Roljevié¢
Nikoli¢ (https://orcid.org/0000-0002-3139-0289), Tami§ Research and Development Institute,
Novoseljanski put 33, 26000 Pancevo, Republic of Serbia

2 Sava P. Vrbnicanin (https:/orcid.org/0000-0001-9128-9652), University of Belgrade, Faculty of
Agriculture, Nemanjina 6, 11000 Belgrade, Republic of Serbia
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"In Vitro" allelopathic effect of angelica hydrolate (Angelica archangelica L.) on soybean seed
germination (Glycine hispida) Lazarevi¢ et al., 2025.

while the effect of the remaining three series of concentrations was not statistically
different from each other. The smallest average seedling length was recorded in the
control (3.42 c¢cm), so it can be concluded that angelica hydrolate has a stimulatory
effect on the length of soybean seedlings in laboratory conditions.

Keywords: medicinal plants, angelica, soybean, hydrolate, seed
germination

Acknowledgements: This research was supported by the Ministry of
Science, Technological Development and Innovation of the Republic of Serbia,
grant number: 451-03-136/2025-03/200054.

Caxerak

»In Vitro* ajsenonarcku edexar xuapoJiata anreauke (Angelica
archangelica L.) na xknujaBoct ceMeHa coje (Glycine hispida)

Josan B. Jlazapesuh!”, Ucunopa C. Knexesuh', Mupena Markosuh Crojmmn!,
Jenena M. Jlammanosuh', Casa I1. Bp6uuuanun?, Ceetnana M. PosseBuh
Huxonuh'

Awnrenuka (Angelica archangelica L.) je 1ekoBuTa U apoMaTH4YHa BPCTa
u3 ¢amuimje mruToHoma (Apiaceae) Koja BOOU TOPEKIO ca ceBepa Empore
(Ucnann, I'pernana n CkaHIUHABCKE 3eMJbE), alld j€ pallupeHa IIUPOM CBeTa. Y
CpOuju ce peTKo Hama3W y CIOHTaHO] (piopw, JOK cy HEKe Apyre BpcTe poza
Angelica ionyt Angelica sylvestris Buie npucyTHe kon Hac (Crapa Ilmanuna,
Komnaonuk). AHrenuka ce JOMUHAHTHO KOPUCTH y (DapMalieyTCKoj U mpexpaMOeHO]
MHIyCTPH]jH, & BbEHO €TapCKo yJbe je Bpio LemeHo. C 003upoM Ha TO J1a Cy OBaKBe
Ompke OoraTe CEKyHJapHUM MeTaboIuTHIMa W Ja OHU MOTY ITO3UTHBHO WU
HETaTHBHO JIEJIOBATH Ha Jpyre OWJbKe, IMJb OBOT HCTpa)kMBama je Ouo aa ce y
7a00PaTOPUjCKUM  yCJIOBMMa yTBpAM e(ekaT XuApoJiaTa aHrejMKe, Kao
CEeKYHJIapHOT TPOW3BOAA y MPOIECY JACCTHIALMje €TapCKOr yJha, HAa KIIHjame
ceMeHa coje.

ITo 50 crepunucanux ceMeHa ojmaOpaHe KOMEpIMjadHE COpTe coje je
MOTAaHo y PacTBOPE Pa3IMYMTUX KOHIeHTpanuja xuaponata anrenuke (0,25%,
0,5%, 1%, 5% u 10%) u y AecTUIOBaHy BOIY Kao KOHTPOJHH PAacTBOD, Y Tpajamy
on 10 munyta. HakoH Tora, cemeHa cy mpebadyeHa y MeTpu KyTuje ca Quirep
ManupoM KOjU je HATOIJbCH JCCTHIOBAHOM BOJOM, y TET MOHABJhAhba 33 CBAKY
KOHIICHTpaIMjy pacTtBopa. MHkyOaumja je Tpajana 7 naHa, y KIUjaJIMIITY, Ha
KOHCTaHTHO] Temmeparypu o1 20°C, HaKOH Yera ce MPUCTYIWIO MEPEHhY AyKUHE
KJIMjaHara.
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"In Vitro" allelopathic effect of angelica hydrolate (Angelica archangelica L.) on soybean seed
germination (Glycine hispida) Lazarevi¢ et al., 2025.

Pesynratm mokasyjy Aa cy cBe HWCIMTHBAaHE KOHLCHTpAIMje HMaje
MO3UTUBaH edeKaT Ha IyKHHY KIWjaHala coje y oxHocy Ha KoHTpoiy. Hajeeha
mpoceyHa aykuHa Kimjanama (5,77 cm) ocTBapeHa j€ IeIOBalbeM HajBHIIC
KoHLEeHTpanuje pactBopa ox 10%. Hajmamu edexaT MOCTUTHYT je HMPUMEHOM
HajHIKe KoHueHTpanuje onx 0,25% (4,43 cm) nok ce edekaT mpeocrane TpU
KOHIICHTpaIije MeljycoOOHO CTaTUCTHUKM HHUje pasiukoBao. Hajmama mpoceuHa
OyXHHa KiIdjaHana 3a0enexeHa je Ha KoHTponu (3,42 cm), Tako Ja ce MOXKe
W3BECTH 3aKJby4aK Jla XUJPOJIAT aHTelIMKe UMa CTHMYJIaTHBaH eeKaT Ha Ty KHHY
KJIMjaHala coje y JJabopaTOpHjCKUM YCIOBHMA.

Kibyyne peum: JiekoBUTO OWJbE, aHTENMKa, COja, XUAPOJAT, KIWjame
ceMeHa

3axBanHuna: OBO HCTpaKuBame j€ MOAPKAIO MUHHCTApCTBO HayKe,
TEXHOJIOMKOT pa3Boja m wnHOBaruja Pemybmuke Cpb6uje (Yrosop Op. 451-03-
136/2025-03/200054).
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Abstract

Hemolytic activity and effect on lipid peroxidation of decoctions of the
plant species Linum usitatissimum L. under in vitro conditions

Bojana Maksimovi¢!” Aleksandra G. Petrovi¢!, Visnja Madi¢', Marina Juskovié',
Ljubisa Dordevié!, Perica Vasiljevi¢!

Flax seeds (Linum usitatissimum L., Linaceae) are often used in cuisine,
but also for improving health in folk medicine. Research has shown that they are
rich in lignins, omega-3 and omega-6 fatty acids, as well as polyphenolic
compounds, due to which they have antioxidant and anti-inflammatory potential, as
well as antitumor effects in in vitro conditions. Despite the confirmed benefits of
using flax seeds, the question arises whether certain concentrations can be
correlated with certain parameters of toxicity.

This work aimed to examine the hemolytic activity of flaxseed decoction
and its effect on lipid peroxidation. Six concentrations of the decoction were
analysed in the experiment: 250, 500, 750, 1000, 1250, and 1500 pg/ml. The effect
on lipid peroxidation was tested on young onion bulbs (4//ium cepa L.) that were
first grown for 24 hours in distilled water, and then in tested decoctions for 48 h.
Bulbs grown in distilled water were used as negative controls, and bulbs grown in
6% hydrogen peroxide as positive controls. After treatment, rootlets of bulbs were
isolated and further used to measure the degree of lipid peroxidation in them. In
that pupose, we used standard TBA:TCA spectrophotometric method to calculate
MDA equivalent concentration. Hemolytic activity was determined from the whole
blood of Wistar rats that implies in vifro incubation of blood and decocts and
spectrophotometric measurement of cyanomethemoglobin. Distilled water was
used as a positive control, and PBS as a negative control.

The results showed that the lowest decoction concentration had a reduced
MDA equivalent value (0.056 + 0.004 nmol/g) compared to the negative control

I Bojana Maksimovi¢ (https://orcid.org/0009-0001-5063-9377), Aleksandra G. Petrovi¢
(https://orcid.org/0000-0003-4620-1302), Visnja Madi¢ (https://orcid.org/0000-0002-6040-378X),
Marina Juskovié¢ (https://orcid.org/0000-0001-7083-8974), Ljubisa Dordevi¢ (https://orcid.org/0000-
0002-8924-6618), Perica Vasiljevi¢ (https://orcid.org/0000-0003-0006-7187), University of Nis,
Faculty of Sciences and Mathematics, Visegradska 33, 18000 Nis, Republic of Serbia
*Corresponding author. E-mail: bojana.maksimovic@pmf.edu.rs
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Hemolytic activity and effect of lipid peroxidation of the plant species Linum usitatissimum L.
under in vitro conditions Maksimovi¢ et al., 2025.

(0.062 £+ 0.004 nmol/g), while the equivalent concentration increased with
increasing decoction concentration. Decoction concentrations of 1250 (0.081 +
0.009 nmol/g) and 1500 ug/ml (0.092 £+ 0.007 nmol/g) were close to the MDA
equivalent concentration of the positive control group (0.096 + 0.007 nmol/g), with
a statistically significant difference (p < 0.001) compared to the negative control
group and the group of lowest tested decoct concentration. Compared to the
hemolytic activity of the group tested with lowest decoct concentration (1.2 +
0.2%), concentrations of 1000 (6.013 £+ 1.073%), 1250 (6.661 = 1.056%), and 1500
pg/ml (7.883 £ 1%) showed statistically significant increase of the hemolytic
activity. We can conclude that concentrations of 1000, 1250, and 1500 pg/ml of
flaxseed decoct exhibit cytotoxic effects in terms of both hemolytic and
peroxidative potential under in vifro conditions.

Keywords: Linum usitatissimum, flax, hemolysis, lipid peroxidation,
traditional medicine

Acknowledgements: The research is supported by the Ministry of Science,

Technological Development and Innovation of the Republic of Serbia (Contracts
No. 451-03-136/2025-03/200124 and No. 451-03-137/2025-03/200124).

Caxkerak

XeMOJIMTHYKA AKTUBHOCT M eeKaT HA JIUNUIHY MEPOKCUIALU[Y
AeKokaTa OusbHe Bpcre Linum usitatissimum L. y yciaoBuma in vitro

Bojana Makcumosuh!”, Anexcanapa I'. Ilerposuh, Bumma Maauh', Mapuna
Jymxosuh!, Jbyouma Bophesuh', ITepuna Bacubepnh!

Ceme umaHna (Linum usitatissimum L., Linaceae) je yecto xopumiheHo y
KyJIMHapCTBY, ali M y IWbY MoOOJpIIAa 3ApaBjba y HAPOJHO] MEIHIINHHU.
HcrpaxkuBama Cy mokasana Jia je ceMe jJaHa 00oraTo JUTHHHUMA, OMeTa-3 U oMera-
6 MacHMM KHCEJIMHaMa Kao W MOJU()ECHOIHNM jeIUbCHIMa, YCIIE Yera Iocemyje
AHTHOKCHUJIATHBHU ¥ aHTHHH(IAMATOPHH TIOTEHIHWjall, KA0 W aHTUTYMOPCKH
edekar y ycnoBuma in vitro. U nopen notephenux OeHedura ynotpedbe cemeHa
JaHa, TIOCTaB/ha CE€ TNHTAkE Ja JU oJApeheHe KOHIICHTpaIlHje MOTy OuTH
KopenucaHe ca oxpeheHuM nmapameTpuMa TOKCHIHOCTH.

usb oBoOr pama OMO je UCHMTHUBAKE XEMOJIMTUYKE aKTUBHOCTH W edeKTa
HA JIMOMIHY TEPOKCHAALM]y JCKOKTa CeMEHa JiaHa. Y eKCIICPUMEHTY je
kopumheHo MmecT KOHIeHTpaluja nekokara: 250, 500, 750, 1000, 1250 u 1500
ug/ml. Edekar Ha TUNUIHY MEPOKCHIAIN]Y UCIIMTHBAH j€ Ha MJIaIUM JIyKOBHIIAMa
upHor nyka (Allium cepa L.) rajenux Hajupe 24 caTa y AECTHIOBAaHOj BOIH, a
3aTHUM Y TECTHPAHUM JIEKOKTUMa Yy Tpajamy of 48 caru. Kao HeraTuBHA KOHTpOIa
KopuitheHe Cy IJIyKOBHUIIE y3rajaHe y JCCTHUIIOBAHO] BOJHM, a Kao TMO3MTHUBHA —
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Hemolytic activity and effect of lipid peroxidation of the plant species Linum usitatissimum L.
under in vitro conditions Maksimovi¢ et al., 2025.

JTyKoBHIIE y3rajaHe y 6% BOJOHUK Tepokcuay. HakoH TpeTMaHa W30JI0BaHH Cy
KopeHunhr JyKOBHIIA KOjU Cy Jajbe KOpHUIINEHW 3a MEepere CTereHa JIMMHUIHE
MEepOKCUAANuje y \mUMa. Y T€ CBpXe, KOpUCTHIN cMO craHmapaay TBA:TLHA
CHEKTPO(HOTOMETPHjCKY METOAY Kako OMCMO M3padyHasd KOHUeHTpauujy MIA
CKBUBAJIEHTAa. XEMOJIMTHYKA aKTUBHOCT ozpelheHa je m3 myHe KpBH IalloBa coja
Wistar, mTo je moapasymeBano in vitro MHKyOalmjy KpBH ca JEKOKTHMa M
CHEKTPO(OTOMETPUjCKO Mepeme LujaHoMeTrxemornobuHa. Kao mno3utuBHa
KOHTPOJIHA Tpyna KopuinheHa je JecTUIOBaHa Boja, a kao HeratusHa [16C.

Pesynratn cy mnokazanu jga HajHWKAa KOHLEHTpalWja JIEKOKTa HuMa
cmameHy BpenmHoct MJIA exBuBanenta (0,056 = 0,004 nmol/g) y omHocy Ha
HeratuBHy kKoHTposy (0,062 + 0,004 nmol/g), 10k ca mopacTOM KOHIIEHTpAaLHje
JIEKOKTa pacTe M KOHIEHTpaluja ekBuBaneHTa. Konnentpanuje nekokara og 1250
(0,081 £ 0,009 nmol/g) u 1500 pug/ml (0,092 = 0,007 nmol/g) npubIwKHE Cy
BpenHOCTMMa KoHLeHTpauuje MJIA exkBHBaJeHTa MO3UTHUBHE KOHTPOJHE TpyIe
(0,096 + 0,007 nmol/g), ca cratucTuyku 3Ha4ajHoM paznukoMm (p < 0,001) y
OJTHOCY Ha HETaTWBHY KOHTPOJHY TPYIy M HajHUKY KOHIIEHTpANHWjy ACKOKTa. Y
nopehemy ca XEMOJMTHYKOM AaKTHBHOIINY Tpyle TpeTHpaHe HajMamboM
KOHIIeHTpaIjoM nekokTa (1,2 + 0,2%), koHunentpanuje aexokra o 1000 (6,013 +
1,073%), 1250 (6,661 + 1,056%) u 1500 pg/ml (7,883 + 1%) mnokasyjy
CTaTUCTUYKH 3HA4ajHO MoBehame XeMOIUTHIKE aKTUBHOCTH. MOKEMO 3aKJbYUUTH
Ja KoHIeHTpauuje aekokara ox 1000, 1250 u 1500 pg/ml cemena naHa
HCIOJbaBajy LUTOTOKCHYHM e(dekaT y TMOorIeay U XEMOJIHTHYKOT |
MEPOKCUIAIIMOHOT MOTEeHIIM]jajla y YCIOBUMA in Vitro.

Kmwyune peuu: Linum usitatissimum, JaH, XeMOJW3a, JUMUIHA
MEPOKCHIAIN]aA, TPAJULNOHAIHA MEIUIIHA

3axBannuna: lcrtpaxuBame monpkaBa  MUHHMCTApCTBO — Hayke,
TEXHOJIOWIKOT pa3Boja ¥ uHoBanuja PemyOnukxe Cpbuje (Yrosopu 6p. 451-03-
136/2025-03/ 200124 u 6p. 451-03-137/2025-03/ 200124).
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Abstract

Ethnopharmacological use of plants from the genus Crataegus in the
Pirot District (southeastern Serbia)

Biljana M. Nikoli¢!", Ljubinko B. Rakonjac'®, Sonja Z. Braunovi¢', Filip A.
Jovanovié!, Dejan S. Pljevljakusi¢?, Marija S. Markovi¢!, Vesna P. Stankov-
Jovanovi¢?

Ethnopharmacological investigation on the traditional knowledge and use
of medicinal plants was conducted in the form of a population survey. The
questionnaire about medicinal plants included 631 residents of 144 villages in
municipalities of the Pirot District: Pirot, Babusnica, Bela Palanka, and
Dimitrovgrad. Out of a total of 4817 reports collected in the Pirot District, 119
reports were about the medicinal use of plants from the genus Crataegus (2.47%),
of which one report about use of C. laevigata, 33 reports about C. monogyna, and
85 reports about C. pentagyna.

One respondent mentioned the use of fruit of C. laevigata, with the local
name "crveni glog", for treating high blood pressure. The plant species C.
monogyna has the local names "beli glog" and "glog". The flower of plant species
C. monogyna flowers was the most frequently mentioned in the form of an infusion
for the heart (anti-arrhythmic) (6 reports), and for the treatment of high blood
pressure (5 reports). The fruit of C. monogyna was mentioned for the most
commonly uses against high blood pressure (12 reports), and for the heart (3
reports). The plant species C. pentagyna was mentioned by local names "crni glog"
and "glodinja". The use of flower of plant species C. pentagyna was mentioned the
most frequently in the form of an infusion for the treatment of high blood pressure
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(13 reports), and for the heart (3 reports). The use of leaf of C. pentagyna was
mentioned as an infusion to improve heart rate (1 report) and prevent high blood
pressure (1 report). The fruit of C. pentagyna was mentioned the most frequently in
the form of decoction against high blood pressure (53 reports), and for the heart (13
reports).

The greatest number of respondents mentioned medicinal using plants
from the genus Crataegus against high blood pressure (71 reports) in the form of a
decoction (50 reports), infusion (19 reports), or alcoholic extract (2 reports) and for
the heart (22 reports) in the form of decoction (13 reports) or infusion (9 reports).
The twice-mentioned medicinal uses of fruits in the form of decoction were for
strengthening the heart and improving immunity.

The traditional medicinal uses of C. monogyna flowers for circulation and
C. monogyna flowers and fruits against sclerosis, as well as the use of C.
pentagyna flowers for circulation, and C. pentagyna fruits against diabetes, for
disease prevention (coffee replacement), improving the immune system, against
common cold, cough, kidney and bladder diseases, and as hot drink were not
mentioned in previous ethnobotanical studies on the Balkans, so the mentioned
uses can be considered the novelties of this study.

Keywords: ethnopharmacological use, Pirot District, Crataegus laevigata,
Crataegus monogyna, Crataegus pentagyna
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Caxerak

EtHodapmaxosomka ynorpeda On/baka us poaa Crataegus 'y
ITuporckom okpyry (Jyroucrouna Cpouja)

Busbana M. Hukxonuh!”, Jbyounko B. Pakoman!, Coma 3. Bpayrosuh?, ®uum A.
Josanosuh', Jlejau C. IlibeBbakyimuh?, Mapuja C. Mapkosuh', Becna I1. Crankos
Joanosuh®

ETHOapMaKkoJOmKO HCTpaXuBamke O TPAAULHOHATHOM I[I03HABAY
JICKOBUTHX YIOTpeOa Ouibaka CIPOBEIECHO j€ Ha OCHOBY aHKETHparba
CTAaHOBHMIITBA. YTHUTHUKOM O JIEKOBUTOM OMiby cy oOyxBahenu Mmemrtanu 144
cena y ommruHama Iluporckor oxpyra: Ilupor, baOymnuna, bena Ilananka u
Humurporrpan. O ykynHo 4817 npuKyIJbeHUX H3BelnTaja y ITMpoTCKOM OKpyTYy,
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119 m3BemTaja ce OMHOCHIO Ha JICKOBUTY ymoTpeOy Omibaka w3 poma Crataegus
(2,47%), on dera jenan usBemTaj o ynotpeou Bpcte C. laevigata, 33 u3BemTaja o
ynotpebu Bpcte C. monogyna u 85 n3Bemraja o ynotpedu Bpcre C. pentagyna.

Jenan ucnuTanuk je momeHyo ynorpeOy miona OussHe Bpete C. laevigata,
JIOKQJIHOT HapOJHOT Ha3WBa ,,{PBEHH IJIOT", 3a JIEYEHh¢ BUCOKOT KPBHOT IIPUTHCKA.
buwpna Bpcta C. monogyna mma JOKalaHe Ha3WBe ,,0emu riaor u ,,raore. LlBer
Bpcre C. monogyna TOMHEE ce Hajuemhe y oOnmMKy WHQYy3HWje 3a cple
(arTHapuT™MUK) (6 W3jaBa) U 3a JIeYeHe BUCOKOT KPBHOT NpuTHCcKa (5 u3jasa). Jlucrt
Bpcre C. monogyna ce TOMUKBE Kao HHQY3Hja 3a MOOOJBIIAKE CpUYaHe
¢dpexsennyje (1 uzjasa). [lmox Bpcre C. monogyna ce noMmume Hajuenihe MpoOTHB
BHUCOKOT KpBHOT mnputucka (12 u3jaBe) u 3a cpue (3 usjase). busbny Bpery C.
pentagyna TIOMHIbY MELITaHU MO JIOKATHU Ha3WBOM ,,IpHU TJIOT™ U ,,rIohuma’.
Ynorpeba uBera Bpcre C. pentagyna NOMHbE Ce y BUAY HHOY3Hje 3a JICUCHE
BUCOKOT KpBHOr mputucka (13 wm3jaBe) u 3a cpue (3 wuzjase). Jluct Bpcre C.
pentagyna noMume ce Kao uH(Qy3Mja 3a mobospluame cpyaHe QpekBeHuuje (1
W3BEIIITaj) U PEBEHIIN]y BUCOKOT KpBHOT mputucka (1 uzjasa). [lnon C. pentagyna
noMume ce Hajuemhe y oOJIMKY O/ABapa MPOTHB BHUCOKOT KPBHOT HpuTHCKa (53
u3BemTaja) u 3a cpie (13 usjasa).

Hajsehu Opoj ucnuTaHrka HaBEO j€ JCKOBUTY YNOTpeOy Omibaka M3 poja
Crataegus TIpOTHB BUCOKOT KpBHOT nputucka (71 uzjaBa) y obmuky aekota (50
u3jasa), uHdy3uje (19 uzjasa), WK aIKOXOJTHOT €KCTpaKTa (2 U3BEITaja) U 3a CpIe
(22 u3BewTaja) y o6nuky oxsapka (13 uzjaBa) unu undysuje (9 uzjasa). [Ia nyta
MOMHbAHA JICKOBUTA YIIOTPeOa MI00Ba y 00JUKY JIEKOKTa OMIa je 3a jayarme cplia
U jayame UMYHHUTETA.

TpamuunonanHa yexkoBuTa ynotpeba nBetoBa Bpcre C. monogyna 3a
UPKYJAIKjy ¥ [BETOBa W TuiogoBa Bpcre C. monogyna MpOTUB CKIIEPO3e, Kao U
yrnorpeba 1BeroBa Bpcre C. pentagyna 3a UMpKynanujy, u miopoBa Bpcte C.
pentagyna TPOTHUB nujabereca, 3a TMpeBeHHHjy OoiecTH (3amMeHa Kade),
no0oJbIlIatbe MMYHOT CUCTEMa, MPOTHB OOWYHE Mpexjajae, Kalljba U OO0JIeCTH
OyOpera HHCY IOMEHYTe y €THOOOTAaHWYKHMM HCTpaXKMBamHMa Ha bankany, ma ce
MOMEHYTe yoTpede MOTy cMaTpaTH HOBUHaMa OBE CTYIIHje.

Kbyune peun: erHodapmakornomka ymorpeda, Iluporckm okpyr,
Crataegus laevigata, Crataegus monogyna, Crataegus pentagyna
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Abstract

Traditional consumption modes of fruits from the genus Crataegus in
the Pirot District (southeastern Serbia)

Biljana M. Nikoli¢'*, Sasa M. Eremija', Goran D. Cesljar', Aleksandar Z. Lugi¢',
Marija S. Markovi¢', Snezana R. Konatar', Tatjana T. Cirkovié-Mitrovi¢'

Forest fruit trees are important natural resources. They participate in the
construction of forest plant communities in which they usually have an edifying
role. They produce quality fruits with high nutritional value, which can be used for
food, and most of them are often used for industrial processing.

The trees and shrubs from the family Rosaceae, which belongs to genus
Crataegus are commonly known as hawthorns. The study on the traditional
knowledge and use of the forest fruit species was conducted in the form of a
population survey. The questionnaire included 633 respondents from 144 villages
in the four municipalities of the Pirot District: Pirot, Babus$nica, Bela Palanka, and
Dimitrovgrad. According to the questionnaire, hawthorn was mentioned by 159
respondents, or 25.12% of the total number of respondents. The use of the
following plant species as wild forest fruit species was recorded: C. laevigata
(Poiret) DC. (syn. C. oxyacantha L.) (24 reports), C. monogyna Jacq. (98 reports),
and C. pentagyna Waldst. & Kit. ex Willd. (37 reports).

C. laevigata (folk name "crveni glog"), has been mentioned as forest fruit
species in the study area by 24 respondents, of which 12 were men, and 12 were
women, and 20 were Serbs, while 4 were Bulgarians. C. monogyna (folk name
"beli glog", ,,glog®, "glodinja"), has been mentioned as forest fruit species by 98
respondents, of which 58 were men, and 40 were women, and 80 were Serbs, 15
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were Bulgarians, and 3 were Roma. C. pentagyna (folk name "crni glog"), has been
mentioned as forest fruit species by 37 respondents, of which 18 were men, and 19
were women, and 32 were Serbs, while 5 were Bulgarians.

The seasons in which hawthorn fruits are collected are late summer and
early autumn. Together with other forest fruits species in the Pirot District, the
fruits of the three mentioned hawthorn species are cooked for compotes (153
reports). The smaller number of informants have been prepared liqueurs (2
reports), as well as homemade alcoholic beverage "rakija" (3 reports) from fruits of
common hawthorns. During the survey, only one respondent stated that common
hawthorn seeds were used as a coffee substitute. The respondents were not
mentioned the use of unprocessed (fresh) fruits. The consumption of raw,
unprocessed hawthorn fruits should be avoided, due to the content of some
thermolabile substances that affect the heart.

The preparation process in cooking the fruits of plant species C. laevigata,
C. monogyna, and C. pentagyna for compotes can be considered as novelties of our
study, because this mode of consumption was not mentioned in ethnobotanical
studies in the neighboring regions on the Balkan Peninsula.

The mentioned plant species from genus Crataegus are on the list of
protected species in Serbia, so it is necessary to rationally collect their fruits and
market them.

Keywords: forest fruit trees, Pirot District, Crataegus laevigata,
Crataegus monogyna, Crataegus pentagyna, modes of consumption
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Caxerak

TpaauunoHaJIHU HAYMHH KOH3YMHPamkha MJ1010Ba poaa Crataegus'y
IMuporckom okpyry (Jyroucrouna Cpouja)

Bbubana M. Hukomuh!”, Cama M. Epemuja', Topan JI. Yenusap', Anexcanmap K.
Jlyuuh', Mapuja C. Mapkosuh!, Cuexxana P. Konarap', Tatjana T. hupkosuh-
Murposuh!

Illymcke Bohkapuile cy 3Ha4YajHHM TPUPOJHU PECYpCU. YUECTBY]Y ¥
U3TPadBbH ITyMCKAX OMJBPHHMX 3ajeTHUIIA y KOjIMa YeCTO UMajy M eIu(PUKATOPCKY
ynory. OHE Najy KBaJIMTETHE IUIOJOBE BHCOKE HYTPUTHBHE BPETHOCTH, KOJH CE
MOTY KOPUCTHTH 32 UCXpaHy, a BehWHa BUX Ce YeCTO KOPUCTH 32 UHAYCTPHjCKY

npepajy.
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JpBenactu u >kOyHACTH TpeICTaBHUIM W3 Topoauile Rosaceae, koju
npunanajy pony Crataegus, O3HaTH Cy Y HapoOAHY Kao IJIOToBH. McTpaxkuBame o
TPaAUIIMOHATHOM TI03HABaky W yHOTPEOH MIYMCKHX BONKapHIla je CIPOBEICHO y
¢dopMH aHKeTHUpamka CTAHOBHUIITBA. Y TUTHUKOM Ccy oOyxBaheHa 633 ucnuraHuKa
n3 144 cena y uwetupm ommruHe [ImpoTrckor okpyra: Ilupor, babymmauima, bema
ITananka u Jlumutporrpaz. [Ipema ynuTHHKY, TI0TOBE je HaBeno 159 ncnmraHvka,
onHocHO 25,12% on ykymHOr Opoja ucnuTaHuKa. 3abenexeHa je ynorpebda
cinenehnx OWJBHMX BpcTa Kao CaMOHHMKIMX ITyMckux Bohkapuma: C. laevigata
(Poiret) DC. (syn. C. oxyacantha L.) (24 uzjase), C. monogyna Jacq. (98 u3jaBa),
and C. pentagyna Waldst. & Kit. ex Willd. (37 u3jasa).

C. laevigata (HapoHU HA3WB ,,IPBEHH TJIOT*), Ka0 MTyMCKY BOhKapHIly Ha
UCTPaKUBAHOM IOJPYYjy MOMEHYJO0 je 24 ucnutaHuka, of yera 12 mymikapana u
12 xena, xkao u 20 Cpba u 4 byrapa. C. monogyna (HapoaHu Ha3uB ,,0€NH TIIOT,
,LIor, | riaohuma’), kao myMcky Bohkapuily HaBeno je 98 ucnuraHuka, oJ 4yera
58 mymikapana u 40 xena, kao u 80 Cpba, 15 byrapa u 3 Poma. C. pentagyna
(HapOJHU HA3UB ,,LIPHHM IJIOr"), Kao IIyMCKY BONKapHIly HaBelso je 37 UCIMTaHUKa,
on dera 18 mymkapana u 19 xena, kao u 32 Cpb0a, a 5 Byrapa.

lNopnima 106a y KojuMa ce PUKYIIhajy TUI0I0BH IIIOTOBA CYy KACHO JIETO
W paHa jeceH. 3ajeJ]HO ca JPyruM BpcTaMa IMyMcKuX Bolikapuma y [Muporckom
OKpYyTy, IJIOJIOBH TPH MOMEHYTE BpPCTE TJiora KyBajy ce 3a kommore (153 uszjaBa).
Mamu 6poj UCTIMTaHHKA IOMEHYO je mpunpeMy Jukepa (2 uzjase), kao u gomaher
ankoxousiHor ninha pakuje (3 u3jase) of miogoBa Oeror riora. TokoM aHKeTe, caMo
jellaH UCIUTAHUK je HaBeo Jia ce ceMe Oellor riiora y MpOoIUIOCTH KOPUCTHIIO Kao
3aMeHa 3a kady. Mcnuranumy HUCY MOMEHYIH yrnoTpedy Hempepal)eHuX (CBEXKHX)
wionoBa. 300r cagpaja HEKMX TEPMOJAOMIIHUX CYICTaHIM KOjeé YTHYy Ha CpLE,
Tpeba nzberaBaTu KOH3YMHpame CUPOBHX, Henpepal)eHnX 1io1oBa riora.

[Iponec mpumpeMe II0A0Ba OMJBHMX BpcTa 3a Kommore onx Bpcra C.
laevigata, C. monogyna n C. pentagyna MOXe Ce€ CMaTpaTd HOBHHOM Halller
UCTpaXWBaha, jep OB3j HAUYMH KOH3yMHpama HHUje J0 Ccaja MOMEHYT Y
€THOOOTaHWYKUM UCTPaXMBAalkbMMa Y CyCEHUM perHoHMMa Ha bamkaHckoMm
MOJTYOCTPBY.

Ilomenyte OwsbHe Bpcre w3 poma Crataegus Hajlaze ce Ha JIACTH
3amrtrhenux Bpcra y CpOuju, ma je HEONXOIHO PAIOHAIHO CaKyIUhaTH HUXOBE
TUTO/IOBE U TIACHPATH HX Y IIPOMET.

Kmbyune peun: mymcke Bohkapure, I[luporckm oxpyr, Crataegus
laevigata, Crataegus monogyna, Crataegus pentagyna, HAYMHA KOH3yMUpaba
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Abstract

Evaluation of cytotoxic and genotoxic effects of chicory (Cichorium
intybus L.) decoct

Aleksandra G. Petrovi¢!, Bojana Maksimovi¢!'”, Visnja Madi¢!, Nermanja
Mladenovié¢!, Jovan Zdravkovié?, Bojan K. Zlatkovi¢!, Marina Juskovi¢!, Perica
Vasiljevi¢!, Ljubisa Pordevic!

The root of Cichorium intybus L. (Asteraceae), commonly known as
chicory, has been widely used in traditional medicine for a variety of therapeutic
purposes, including the treatment of biliary tract and digestive disorders, as well as
antidiabetic, hepatoprotective, hypolipidemic, antioxidant, and anticancer remedy.
Yet, research on its potential toxicity remains scarce.

Thus, the present study aimed to evaluate the cytotoxic and genotoxic
effects of chicory root extract using the Allium cepa test. Onion bulbs were
exposed to various concentrations of chicory root extract (400, 800, and 1200
ug/mL), with bulbs grown in distilled water serving as the negative control and
ones treated with hydrogen peroxide as the positive control.

Cytotoxicity was assessed by measuring root growth inhibition and
determining the percentage of dividing cells, while genotoxicity was evaluated by
quantifying chromosomal aberrations in dividing cells. Results indicated a
concentration-dependent inhibition of root growth and a reduction in the number of
dividing cells relative to the negative controls. Still, even at the highest tested
concentration, the chicory root extract did not exhibit the same level of cytotoxicity
as observed in the positive controls (p < 0.001). In contrast, higher concentrations
I Aleksandra G. Petrovi¢ (https://orcid.org/0000-0003-4620-1302), Bojana Maksimovié
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of the extract (800 and 1200 pug/mL) induced genotoxic effects comparable to those
caused by hydrogen peroxide, a known mutagenic agent. These genotoxic effects
suggest that caution is warranted when using chicory as an herbal remedy, and
intake should be limited to lower concentrations to mitigate potential risks of
intoxication.

Keywords: Chicory, traditional use, ethnopharmacology, cytotoxicity,
genotoxicity, Allium cepa test
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Caxkerak

HcnuTuBame HMTOTOKCMYHUX M TEHOTOKCHYHUX edeKkaTa 1eKOKTa
nukopuje (Cichorium intybus L.)

Anekcangpa I'. ITerposuh!”, Bojana Makcumosuh', Bumma Manuh?, Hemama
Muanenosuh', Joan 3npaskosuh?, Bojau K. 3natkosuh'!, Mapuna Jymkosuh',
IMepuna Bacusesuh!, Jby6uma Bophesuh!

Kopen Cichorium intybus L. (Asteraceae), mo3HaTHje Kao MUKOpHja, UMa
HIMPOKY MPUMEHY Y HAPOJHO] MEUIIMHU I1a C€ KOPHUCTH Y PAa3IIUUUTE TEPaNeyTCKe
CBpXe, HIIP. KoJ mopeMehaja paga »Ky4HUX IyTeBa M JUICCTHBHOT TPAKTa, ald M
Kao aHTIMja0CTCKU, XEMaTONPOTEKTUBHU, XHUITOIUITHICMHU]jCKH, aHTUOKCUIATHBHH
W aHTHKaHIeporeHu mnpemnapaT. O MMOTELHHUjaTHO] TOKCHYHOCTH OBE OHJBKE,
MelyTuMm, He TOCTOjH JOBOJBHO HAYYHHX MOJaTaKa.

Crora je 1MJb OBE CTyIHWje TPOIEHA IIUTOTOKCHYHHX M TEHOTOKCHYHUX
edekaTa eKkcTpakTa KopeHa nukopuje ynorpedom Allium cepa tecta. JlykoBuie
HPHOT JIyKa MOJBPTHYTE Cy pa3IMYUTHM KOHICHTpaIMjaMa JeKOKTa KOpeHa
nukopuje (400, 800 u 1200 ug/ml), mpu dYemy cCy JyKOBHIE y3rajaHe y
JICCTHJIOBAHO] BOJM CIIY)KHJIE Ka0 HEraTMBHA KOHTPOJIHA TPyIa, JOK CY JIyKOBHIIE
TpeTHpaHe BOJOHHUK MEPOKCUIOM TPECTABIbaIC TIO3UTUBHY KOHTPOITY.

LIUTOTOKCHYHOCT je MpOoLEHhEeHa MEPeHheM WHXHOHMILHMjEe pacTa KopeHa U
onpehuBameM mnpoleHTyaaHOr yaena henuja y 1eo0H, JOK je TEHOTOKCUYHOCT
MPOIICHh-CHa HAa OCHOBY KBaHTH(HKOBama XpPOMO30OMCKUX abepaiivja y henujama y
neodu. Pesynratu cy ykaszanum Ha KOHLIEHTPAIMjCKy 3aBHCHOCT MHXHOHIMjE pacta
KOpPEeHa U CMamemhe Opoja henmuja y neo0M y OJHOCY Ha HETaTUBHY KOHTPOJIHY
rpymy. EkctpakT kopeHa mmkopuje, MehyTuMm, HHje TOKa3a0 BEJIHKH HHBO
[IUTOTOKCUYHOCTH TIOITYT OHOT 3a0€JIeKEHOT KOJI TO3UTHBHE KOHTpOIIHE Tpyne (p <
0.001), yak HM TIpH HAjBHINO] TECTHPAHO] KOHIEHTpanuju. Behe koHnenrpamuje
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excrpakta (800 um 1200 pg/ml), mak, uMajne Cy I€HOTOKCHYaH e(peKaT IOIMyT
edekra Koje je ToKa3ao BOJOHUK MEPOKCHI Kao MyTareHW areHc. [lomeHyTH
TEHOTOKCHYHN e(eKTH yKa3yjy Ha moTpeOy 3a ompesHomhy mpu ymoTpedu
[IMKOpHje Kao OMJBHOT Mpernapara, rna Ou BeH YHOC TpeOalo OrpaHUYUTH Ha HIDKE
KOHIICHTpaI¥je, KaKo OU Ce yMarmbHIIN IOTSHIM]jaHH PU3HIIKA K4 HHTOKCHUKAIIU]H.

KibyuHe peun: nukopuja, TpaJulMOHaIHA yIoTpeda, Hapo HA MEIUIINHA,
[UTOTOKCUITYHOCT, TeHOTOKCUYHOCT, Allium cepa Tect

3axannuma: VcrpaxuBame moapkaBa ~ MUHHCTapcTBO — HayKe,
TEXHOJIOUWIKOT pa3Boja M uHoBanuja PemyOmuke CpbOuje (Yrosopu 6p. 451-03-
136/2025-03/ 200124 u 6p. 451-03-137/2025-03/ 200124).
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Abstract

The influence of a hot and dry year on the seed development of
herbaceous peonies (Paeonia spp.) native to Serbia

Zeljana Priji¢"", Sara Miki¢', Ana Dragumilo', Snezana Mrdan', Petar Batini¢',
Natalija Cutovi¢!, Nikola Puki¢', Tatjana Markovi¢'

Herbaceous peonies (Paeonia spp.) are perennial plant species distributed
across the Northern Hemisphere. They are valued for their medicinal, edible, and
ornamental properties. Among flowering species, they have one of the longest
traditions of cultivation. They belong to the only genus of the Paconiaceae family,
which includes about 34 species, 25 of which are herbaceous. All peony species
native to Serbia (Paeonia peregrina, Paeonia tenuifolia, Paeonia daurica) are rare
and endangered, except for the Pannonian peony (Paeonia banatica), which is
endemic, relict, strictly protected, and listed in the Red Book of the Flora of Serbia.

Given the threats to which peonies are exposed, the preservation of
their genetic diversity is of crucial importance. Peony seeds are an important
source of genetic variation and should be utilized for the conservation and
regeneration of natural populations. Over the last two decades, climate change has
led to rising temperatures, particularly during winter, which has affected seed
development, germination timing, percentage of germination, as well as increased
the occurrence of abnormal seedlings.

The high temperatures during the winter of 2023/2024 caused vegetation
to start 3-4 weeks earlier than average, while the lack of snowfall led to low winter
moisture reserves in the soil. The warm and dry spring further exacerbated the
situation, resulting in peony seeds growing in the Institute's collection being 20-
30% lighter than in average years. The most significant deviation from the average
seed weight was observed in P. daurica, whereas P. tenuifolia showed the least

1 Zeljana Priji¢ (https://orcid.org/0000-0001-7449-7839), Sara Miki¢ (https://orcid.org/0000-0002-
0514-6661), Ana Dragumilo (https://orcid.org/0000-0003-1569-2751), Snezana  Mrdan
(https://orcid.org/0000-0002-9419-5560), Petar Batini¢ (https://orcid.org/0000-0001-5647-2590),
Natalija Cutovié (https://orcid.org/0000-0003-2514-2542) , Tatjana Markovi¢ (https://orcid.org/0000-
0003-1328-6223), Institute for Medicinal Plant Research “Dr. Josif Pan¢i¢”, Tadeusa Koscuska 1,
11000 Belgrade, Republic of Serbia
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variation, due to its natural adaptation to high temperatures. Despite their heat
tolerance, the extreme drought during the seed-filling period in the natural habitat
of the steppe peony in Deliblato Sands resulting in all seeds being underdeveloped.
The number of flowering stems, follicles, follicle segments, and seeds per follicle
remained within the average values for all tested species in the Institute's
collection.

Understanding these environmental challenges and implementing
adaptation strategies can help mitigate negative impacts and support successful
seed production, as well as conservation of species in natural habitats. Hot and dry
years present considerable challenges to seed development, and seed germination
of herbaceous peonies. As well as their preservation in natural habitats.

Keywords: P. peregrina, P. tenuifolia, P. daurica, P. banatica

Acknowledgements: This research was supported by the Ministry of
Science, Technological Development and Innovation of the Republic of Serbia
(Contract No 451-03-136/2025-03/200003).

Caxerak

YTunaj Tonjie U cyuiHe roiMHe Ha pa3Boj ceMeHa 3eJbacTHX 00XKypa
(Paeonia spp.) ca cranumrtem y Cponju

Kemana [lpujuh'*, Capa Mukuh', Ana JIparymmio’, Caexana Mphar', [letap
Barunuh', Hatanuja Yyrosuh', Hukona bykuh', Tatjana Mapkosuh'

3emmactu O0oxypu (Paeonia spp.) Cy BUIICTOAWIIBLEC OWJBHE BPCTE
pacnpocTpameHe Ha ceBepHO] xemuchepu. llemenn cy 300r CBOjUX JIEKOBUTHX,
jecTUBUX M YKpacHuX cBojcraBa. Cramajy y BpCTE€ ca Hajay:KOM TPAIMIIH]OM
rajema Mehy nBeTHUM Bpctama. llpunanajy jenunom poxy nopoamue Paeoniaceae
Koju oOyxBata oko 34 Bpcre (on kojux je 25 3esbacTux). CBe BpcTe 00XKypa ca
cranumteM y Cpouju (Paeonia peregrina, Paeonia tenuifolia, Paeonia daurica) cy
peTKe W YIrpoOXKeHe, OCHUM MaHOHCKor Ooxypa (Paeonia banatica), xoju je
eHJIEMWYaH, PeHKTaH, CTPOro 3amrThheH W HaBeleH y LlpBeHoj kmu3u Quope
Cpouje.

C o003upoM Ha YIrpoKEHOCT OOXypa Yy NpUPOAU, OUyBame HHXOBE
FeHETHYKE Pa3HOBPCHOCTH je 011 KIbY4HOT 3Hauaja. CeMeHa 00Xypa IpeCTaBibajy
Ba)XKaH M3BOP I'C€HETHUUYKE BapHjaOMIIHOCTH U Tpeba MX KOPHUCTHTHU 32 OUyBamE U
OOHOBY NPUPOIHHMX Momyjanuja. TOKOM IOCICAmE ABE ACICHHUjC, KIMMATCKE
MPOMEHE J0BEJIe Cy M0 moBehama TeMIieparypa, Moce0HO TOKOM 3UME, IITO je
YTHLAJIO HA Pa3B0j CEMEHA, BpeMe KJIMjama, IpoLeHaT Kiujamka 1 nosehany mojaBy
a0HOPMAaJTHUX CaJIHUIIA.
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Bucoke temmneparype TokoMm 3ume 2023/2024. roguHe mpoy3poKoBaje Cy
noyerak Beretauuje 3—4 HeleJbe paHHje O MPOCceKa, AOK je HeJOCTaTaK CHEXKHUX
HaJaBHHA J0BEO 10 HUCKUX PE3EPBH 3MMCKE BlIare y 3eMJBUINTY. TOIJIO U CyIIHO
mponehe AOAaTHO je MOTOpIIANIO CUTyalHjy, yCieJ 4era cy ceMeHa Ooxypa
y3rajanux y 36upnu Wucturyta Omma 20-30% nakmia y OfHOCY Ha TMpOCEYHe
ronuHe. Hajsehe omcrymame onm mpocedne mace cemMeHa 3abenekeHo je xkox P.
daurica, nox je P. tenuifolia nokaszana HajMame BapHjauyje, 3axBajbyjyhn cB0joj
NPUPOJIHO] aJ1alTalljy Ha BUCOKE TeMIiepaType.

Yhopkoc ToNepaHIMjU CTEICKOr OOXypa Ha BHCOKE TeMIIeparype,
eKCTpeMHa Cylla TOKOM IEpHOJa HallMBamkba CEMEHa y NPUPOJHOM CTAHHUIUTY
crernckor 0oxypa y Jenubiarckoj mnenryapu JA0Beja je 10 Tora Jia ceMeHa OCTaHy
mrypa. bpoj nBeTHux m3ganaka, Opoj memaka, Opoj cermMeHara Mo MEIIKY, Kao M
Opoj ceMeHa M0 MENIKy OCTao je y TpaHullaMa MPOCEYHHUX BPEIHOCTH 3a CBE
TecTupane BpcTe y 30upiu UHcTuTyTa.

PazymeBame yTHIaja eKOJIOMKNUX (pakTopa Ha pa3Boj ceMeHa MOry oMohu
y yOnaxapawky HETAaTUBHUX KIMMATCKUX YTHIaja, W JONPUHETH YCIICIIHO]
MIPOM3BOJIELM CEMEHA, Kao M O4yBamy BPCTa Y MPHUPOIHUM cTaHMIITHMA. Bpyhe n
CyIlIHE TOJWHE NpEACTaB/bajy 3HayajaH MIpoOJEeM 3a pa3BoOj ceMeHa Kao W 3a
KJIMjame 3eJhbacTHX O0XKypa, a THME U lbHXOBO JYTOPOYHO OUYBAE Y TIPUPOIH.

Kibyune peun: P. peregrina, P. tenuifolia, P. daurica, P. banatica

3axBanHuna: OBO HCTpaXWBame j€ MOAPKAIO MUHHCTApPCTBO HAayKe,
TEXHOJIOWIKOT pa3Boja u uHoBanuja PenmyOmuke CpOuje (451-03-136/2025-
03/200003).
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Abstract

Forest fruit trees in the Pirot surroundings (Serbia), ecological
importance and economic potential

Ljubinko B. Rakonjac!, Biljana M. Nikoli¢!, Marija S. Markovi¢!”, Sabahudin H.
Hadrovi¢!, Natalija R. Momirovi¢!, Jelena D. UroSevié¢?, Sasa M. Eremija'

The region of Pirot, located in southeastern Serbia, is known for its rich
biodiversity and traditional agroforestry practices. Forest fruit trees have a
significant role in both the ecological balance and economic sustainability of the
area. The aim of this research was to investigate the distribution of forest fruit trees
in Pirot surroundings, and promote their conservation and sustainable use in this
area.

Field research was carried out in the following municipalities: Babusnica,
Dimitrovgrad, and Pirot.

During the research 31 localities for 11 forest fruit trees were identified:
Castanea sativa Mill., Cornus mas L., Corylus avellana L., Corylus colurna L.,
Juglans regia L., Malus silvestris Mill., Pyrus pyraster L., Prunus avium L.,
Prunus cerasifera Ehrh., Sorbus aria L. and Taxus baccata L, of which Cornus
mas and Corylus colurna are on the list of protected species in Serbia. For
registered forest fruit trees, spatial ecological characteristics were determined,
which relate to: dimensions of trees or groups of trees (tree height and diameter),
habitat data (coordinates, altitude, exposure and slope), geological background, soil
type and forest communities.

Ecological importance of forest fruit trees in the Pirot surroundings is
reflected primarily through the preservation of biodiversity, ensuring a stable
ecosystem (food and habitat for birds, insects and mammals), protecting soil from

! Ljubinko B. Rakonjac (https:/orcid.org/0000-0002-8736-6771), Biljana M. Nikoli¢
(https://orcid.org/0000-0002-2436-8294), Marija S. Markovi¢ (https://orcid.org/0000-0002-6070-
6844), Sabahudin H. Hadrovi¢ (https://orcid.org/0000-0002-4820-7938), Natalija R. Momirovi¢
(https://orcid.org/0000-0003-3366-5490), Sasa M. Eremija (https://orcid.org/0000-0002-7365-721X),
Institute of Forestry, Kneza Viseslava 3, 11030 Belgrade, Republic of Serbia
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the occurrence and development of erosion processes, etc.. The forests around
Pirot, particularly in Stara Planina, are habitats to studied fruit-bearing trees and
shrubs, mentioned in this study, except the species Castanea sativa, which is not
indigenous in the study area. In the middle of the last century, forest fruit trees
were used in biological erosion control works on Stara Planina. Contour ditches,
ditches and terraces were constructed on steep slopes, which were also afforested
with forest fruit trees: Castanea sativa, Cornus mas, Corylus avellana, and Juglans
regia.

The economic value is reflected in the quality of their trees for use in the
wood industry, and economic potential in sustainable harvesting of fruits and
preparation of homemade products, such as for making juices, jams, rakija, and
syrups. Fruits have also medicinal properties, and their extracts are increasingly
used in pharmaceutical and cosmetic industries.

Data on spatial features, spatial-ecological characteristics, and economic
value of recorded forest fruit trees advance knowledge about sustainable
management of these natural resources, biodiversity conservation, rural
development and local entrepreneurship, ensuring long-term benefits for both
nature and the local community.

Keywords: Pirot surroundings, forest fruit species, biodiversity, ecological
importance, economic potential

Acknowledgements: This research was supported by the Ministry of
Science, Technological Development and Innovation of the Republic of Serbia
(Contract No. 451-03-136/2025-03/200027).

Caxkerak

Ilymcke Bohkapune y okoaunnu Ilnpora (CpOuja), eko10mKku 3HAYAj H
€KOHOMCKH NOTEeHIHjas

Jby6unko b. Pakoman', busbana M. Hukonuh!, Mapuja C. Mapkosuh'!”,
Cabaxymun X. Xaaposuh', Haranuja P. Momuposuh!, Jenena JI. Vpomesuh?,
Camra M. Epemuja’

[Mupotcko moapyyje, Koje ce Hama3u y jyrouctouHoj CpOuju, mo3Haro je
Mo 6oraToM OMOIUBEP3UTETY U TPATUITMOHAIHO] arpolnryMapckoj mpakcu. [lymcke
Bohkapulle HMMajy 3HayajHy YJIOTY KakO y EKOJIOIIKOj pPaBHOTEXKH, Tako H Y
€KOHOMCKO] OJpKUBOCTH noapyyja. Lib oBor ncrpaxkusama OHO je 1a ce ucnura
pacnpocTpameHOCT IryMcKux Bohkapuia y okonunu Ilupota n ynanpeau \BUX0OBO
OUyBam€ M OJPKUBO KOpUIINEHE Ha OBOM MOAPYY]y.
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Tepercka wucTpaxkuBama Cy o00aB/beHA y oOmmTHHaMa babymrawmma,
HJumurposrpan u [Iupor.

3abenmexen je 31 nmokammrer 3a 11 BpcTta mymckux Bohkapuma (Castanea
sativa Mill., Cornus mas L., Corylus avellana L., Corylus colurna L., Juglans
regia L., Malus silvestris Mill., Pyrus pyraster L., Prunus avium L., Prunus
cerasifera Ehrh., Sorbus aria L. u Taxus baccata L.), on xojux cy Cornus mas u
Corylus colurna Ha nucty 3amtuhennx Bpera y CpOuju. 3a eBHACHTUPAHE IIYMCKE
Bohkapuiie oapelere cy mpocTOPHO—EKOIIONIKE KapaKTEpPUCTHUKE KOje Ce OTHOCE Ha
JUMeH3Wje cTabana WM Trpyne crabana (BUCHMHA M MPEYHUK cTabia), MoJaTke o
CTaHUIITY (KOOpJAMHATE, HAJIMOPCKA BHCHHA, E€KCIO3WIHMja W Harub), reoIONIKoj
TIOJJTO3H, THITY 3€MJBHUINTA U ITYMCKHUM 3ajeTHHUIIaMa.

Exonomku 3Hayaj myMckux Bohkapuua y okonuau [lupora orsnena ce mpe
CBera Kpo3 ouyBame OnoamBep3uTeTa, 00e3beheme crabmiHor ekocrucTeMa (XpaHna
W CTaHUIITE 3a MNTHLE, MHCEKTE W CHCape), 3alITUTY 3€MJBHMINTAa OJ IOjaBe H
pasBoja epo3noHux mporeca, uta. lllyme y okonunu Ilupora, nocebno na Crapoj
TUTAHUHH, CTAHWINTE CY UCTPAKUBAHUX AYTOXTOHHX JPBEHACTHX M >KOYHACTHX
Bohkapuua, ocum Bpcte Castanea sativa, Koja HUje ayTOXTOHA HAa UCTPaKUBAHOM
noapy4jy. CpeanHOM MpoIuior Beka ImyMcke Bohkapuile cy kopuimheHe mpu
n3Boherby OHOIIOMIKUX MPOTUBEPO3NOHUX pasoBa Ha Crapoj mianuHu. Ha ctpMum
najuHaMa W3BEJCHW Cy KOHTYPHH POBOBHM, TIPaJOHM M Tepace, KOju Cy
MOITyMJbaBaHU M IIyMCKUM Bohkapuuama: Castanea sativa, Cornus mas, Corylus
avellana v Juglans regia.

ExoHOMCKa BpegHOCT orjefa ce y KBalIHWTEeTy crabana 3a ymorpely y
JPBHO] UHAYCTPHjH, @ EKOHOMCKH IMOTEHIIMjaj]l Y OAP)KUBOM MPUKYIIbay IUI0I0BA
3a mpunpeMy JoMahux Mpou3Bo/ia, Kao IITO Cy COKOBH, JEMOBH, paKHja U CHPYIIH.
[TnonoBu MMajy ¥ JIEKOBUTA CBOjCTBA, & BHXOBU EKCTPAKTHU CE CBE BHIIE KOPUCTE Y
(hapmarieyTcKoj 1 KO3METHYKO] HHTyCTPH]H.

IMogam o MPOCTOPHO—CKOJIOUIKMM KapaKTEPUCTHKAaMa M EKOHOMCKO)]
BPEIHOCTH CBUACHTUPAHUX NIYMCKHMX Bohkapuila yHampelyjy casHamba O
OJP)KMBOM YIPaBJbatby OBHUM IPHPOIHUM PECypcHMa, OUyBamy OHMOIMBEP3UTETA,
PYpPaJIHOM pa3BOjy M JIOKATHOM TNPEAy3eTHUIITBY, 00e30ehyjyhu myropoune
KOPHCTH, KaKo 3a MPUPO.Y, TAKO H 32 JIOKAIHY 3ajCTHHULLY.

Kibyune peunm: oxommua Ilupota, mymcke Bohkapuiie, OnoqUBEp3HTET,
€KOJIOIIKY 3Ha4a]j, EKOHOMCKHU TTOTCHIIU]jall

3axBaanuna: OBO HCTpaXWBamkE je MOAPKAaHO 01 cTpaHe MuHUCTapCTBa
HayKe, TEXHOJIOLIKOT pa3Boja U mHoBanuja PemyoOmuke Cpouje (Yrosop Op. 451-
03-136/2025-03/200027).
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Abstract
Ethnobotanical use of silver birch in the Pirot District (Serbia)

Ljubinko B. Rakonjac', Marija S. Markovi¢!, Biljana M. Nikoli¢!, Dejan S.
Pljevljakusi¢?, Sonja Z. Braunovi¢!”, Filip A. Jovanovi¢!, Vesna P. Stankov-
Jovanovié?

This paper investigates the traditional use of silver birch (Betula pendula
Roth) as a medicinal and wild edible plant in the Pirot District, Serbia. The study
aims to identify forms of traditional use of silver birch that have not been recorded
by previous ethnobotanical research on the Balkan Peninsula.

Field ethnobotanical research on the knowledge and use of medicinal and
wild edible plants was conducted by surveying the population, i.e., by filling out
specially designed questionnaires. The questionnaires covered the residents of 144
villages in the Pirot District (municipalities of Pirot, Babu$nica, Bela Palanka and
Dimitrovgrad). In total, 631 respondents were surveyed, 337 men and 294 women.

According to the results of the population survey, the medicinal use of
silver birch was mentioned by 12 respondents, i.e., 1.9% of the respondents. The
age of these respondents was 44 to 79 years (seven men and five women). Most of
them (10 respondents) mentioned the internal use of silver birch leaves as an
infusion, one respondent mentioned the use of stem sap of silver birch in the syrup
form, and one respondent mentioned the use of silver birch bark as a decoction. It
was found that the silver birch was usually used for a urinary group of diseases:
kidney and urinary tract diseases in general, urinary tract inflammation, kidney and
bladder diseases, kidney and bile sand, prostate disease, and proteins in the urine.
Silver birch was used in the Pirot District less often for the group of digestive
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diseases (against gastric bacteria), and group of reproductive diseases (prostate
disease).

In addition, silver birch was found to be used as a wild-growing edible
plant. One respondent mentioned that birch bark is used as a coffee substitute.

The medicinal uses of silver birch leaves against gastric bacteria, as well as
the use of stem sap of silver birch for kidney and urinary tract regeneration can be
considered novelties in our research because they were not mentioned in previously
published ethnobotanical papers on the Balkan Peninsula.

Keywords: Pirot District, Betula pendula, ethnobotanical use, survey,
medicinal plants, wild edible plants
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Caxkerak

ETHoO0TaHN4Ka ynorpeda Ope3e y [Imporckom okpyry
(Cpbuja)

Jby6unko B. Pakoman', Mapuja C. Mapkosuh', busbana M. Hukonuh',
Hejan C. Ibeppakymuh?, Coma 3. bpaynosuh!*, ®umun A. Jopanosuh!,
Becna I1. Crankos Jopanosuh®

HctpaxuBameM Ha moapydjy IIupoTckor oxpyra NpHKyIUbeHa CYy
TpaJULMOHATHA 3HaWka 0 ynoTpedu Opese (Betula pendula Roth.) kao nekoBute u
CaMOHHKJIE jecTuBe OMibKe. LI1b ncTpaskuBama je mpoHalaXemhe TPaJUIUOHATHUX
o0rKa yrnorpebde Ope3e Koju 10 cana HUCY OMIIM 3a0€Ie)KeHH Y €THOOOTaHUIKUM
UCTpaKMBambUMa Ha ballkaHCKOM TIOJIyOCTpBY.

TepeHcka wWCTpakWBamka O TIIO3HABamkby YNOTpeOe JIEKOBUTHUX |
CaMOHHKJINX jECTUBUX OWJbaka CHpPOBEICHA Cy aHKETHpAameM CTAaHOBHUILTBA, Tj.
NOIyHaBakeM IMO0CEOHO KpEHpaHWX YIWUTHHKA. YNHUTHHIMMa cy oOyxBaheHH
craHoBHUIM 144 cena y Iluporckom oxpyry (ommruue I[lmport, babymmwnia,
Hdumutposrpan u bena [lananka). Aukerupat je 631 ucnuranuk — 337 mMymkapana
u 294 xeHa.

O0OpagoM u CcyMmupameM pesylitaTa aHKeTa, yTBpheHo je cuexaehe:
ynotpeOy Ope3e kao nexoBuTe OMibKe HaBelno je 12 ucruranuka (1,9% on ykyrmHor
Opoja mcruTaHMKa), cTapocTH on 44 mo 79 roauHa (cemaM MylIKapama M IeT
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»keHa). Hajsehu 6poj ucnmTanmka HaBeo je YHyTpallky yIIoTpeOy IHcToBa Opese y
o0muky nHdysuje (10 ncnuraHuka), jeqan UCIIUTAHUK je HaBeo ynoTrpeOy coka u3
JpBeTa Ope3e y 0OJIMKY CHpyIa U jeTaH UCITUTaHUK — KOpHITheme Ope30Be Kope y
o0nuky nexokra. [Ipema noOujennm pesyaratuma, Opesa ce Hajuemhe KOPUCTH 3a
ypHUHapHE TpyIe 00JecTH, U TO: OojecTH OyOpera M ypHHAPHOT TpPaKTa YOIIIITE,
3amajbema MokpahiHux myreBa, Oonectu OyOpera u Oeirke, OyOPEKHOT U JKyUHOT
KaMeHIa, OOJIECTH MpOcTaTe W NpoTeuHa y ypuHy. Pehe ce kopuctu 3a rpymy
Oomectn opraHa 3a Bapewme (MPOTUB OakTepuja y IKeNyly) U Tpymy
penpoayKTUBHUX OoniecTu (00IeCTH MpocTaTe).

3abenexeHa je u ynorpeba Ope3e Kao CaMOHHKIIE jeCTUBE Omibke. JemaH
HCIIUTAaHUK j€ HaBeo Ja ce Kopa Ope3e KOPUCTH Kao 3aMeHa 3a Kady.

Ynorpeba aucTOBa MPOTHUB OaKTepHja y Kelylly W ymorpeba coka H3
IpBeTa Opese 3a pereHepanujy OyOpera m MokpahHHX KaHalla HACY O caaa Omie
NOMEHYTE Y €THOOOTaHMYKUM ITyOsiMKanyjamMa Ha bajakaHCKOM MOJyocTpBY, LITO
JorpuHocH 00JbeM MO3HAaBaWky TpaJULMOHATIHE yroTpebe Opese.

Kibyune peum: Iluporckm oxpyr, Betula pendula, eTHOOOTaHMYKA
ynorpe0a, aHKeTa, IEKOBUTE OUJbKE, CAMOHHKIIC JECTHBE OUIbKE
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Abstract
Gastronomic potential of wild edible plants at Rujan Mt (Serbia)

Milica N. Simi¢!"*, Natasa M. Jokovié!, Jelena S. Mateji¢?, Bojan K. Zlatkovié!,
Lukasz Fuczaj®, Marija S. Markovic¢*

The gastronomic potential of using wild plants in nutrition was
investigated through ethnobotanical field research on Rujan Mt. A questionnaire
was administered between the population of 25 villages in two municipalities on
Rujan Mt. (Bujanovac and PreSevo) in southeastern Serbia (130 respondents), a
multicultural border area inhabited by Serbs and Albanians. The questionnaire
contained general information about the respondents, as well as specific questions
related to the uses of wild edible plants classified into ten categories according to
their mode of consumption (wild fruit, syrup, vegetables for cooking, jam, salad,
sugar substitute, vinegar sources, onion or garlic substitute, spices, and coffee
substitute).

Respondents consumed 35 wild plant species (2011 reports) from 20
families. The most frequently mentioned families were Rosaceae (852 URs),
Urticaceae (348 URs), and Polygonaceae (214 URs). Urtica dioica L. (348 URs),
Rubus caesius L. (265 URs), and Cornus mas L. (URs) were the most frequently
mentioned plant species. Among the ten categories, the primary modes of
consumption were: wild fruit (568 URs), syrup (429 URs) and vegetables for
cooking (397 URs). The most common edible parts of plants were fruit (990 URs)
and leaves (424 URs). There was no significant difference in the modes of
consumption between the Serbian and Albanian populations.
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According to the Jaccard index, the highest degree of similarity of our
research was recorded with research conducted on Kopaonik Mt., rural areas of
Serbia, Eastern Albania, Shar Mts., and the southern parts of Kosovo and Metohia.
Ethnobotanical analysis identified three new species (Crocus rujanensis Randjel. &
D.AHill — sugar substitute, Thymus glabrescens Willd. — a spice, and Tilia
platyphyllos Scop. — for making "sarma"), and 15 applications of wild edible
plants, which have not been mentioned in previous ethnobotanical studies of
neighboring region.

The gastronomic potential of using wild edible plants on Rujan Mt. is
great, because the area is floristically rich, and the terrain is accessible for
harvesting the parts of plants, mentioned by respondents, and then for gastronomic
processing and use. This research shows the gastronomic potential of wild edible
plants, and research of this type can contribute to the development of new
strategies in the food industry.

Keywords: traditional use, Bujanovac, PreSevo, ethnobotanical survey,
wild edible plants, gastronomic potential
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Caxkerak

I'acTpoHOMCKH NOTEHIHja 1 CAMOHHKJINX jeCTHBHX OM/baKa Ha
mwiannau Pyjan (CpOmnja)

Munuua H. Cumuh!”, Hatama M. Jokosuh', Jenena C. Marejuh?, Bojan K.
3narkosuh!, Lukasz J. Luczaj®, Mapuja C. Mapkosuh*

['acTpoHOMCKH TOTEHIMjaJl yMoTpede CaMOHHMKINX OWJbaka y HCXpaHU
UCTPaKEH je eTHOOOTAHMYKMM TEPEHCKUM HCTpaXKMBambUMa Ha IUIaHMHHM PyjaH.
AHKETHH yIUTHHK CIIPOBE/ICH je Mel)y cTaHOBHHMIITBOM U3 25 cena y JBe OMIITHHE
Ha 1ianuHu Pyjan (ByjanoBan u IlpemeBo) y jyroucrtounoj Cpbuju (130
VCIIMTaHUKA), MYJITUKYJITYPAIHOM MOrPaHMYHOM TOJpPY4Yjy HacesbeHoM CpOuma n
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AnbaHiuMma. YIUTHHUK je caapikao omire nHbopMalyje 0 UCIUTaHUIIMMA, Kao U
cnennuYHa MUTaka Be3aHa 3a YHOTpeOdy CaMOHHMKIMX Ouspaka y HCXpaHH
KJTacH(PMKOBAaHUX Y JIECET KaTerporyja npeMa HauuHy KOH3yMHUpama (IuBJbe Bohe,
cupyt, noBphe 3a KyBame, [IeM, canaTa, 3aMeHa 3a mmehep, u3Bop cuphera, 3amMeHa
3a LPHM WK OCNM JIYK, 3a4HMH U 3aMeHa 3a Kady).

Hcnuranuny kopucte 35 camoHukianx OnbHUX Bpceta (2011 usjasa) u3 20
nopoauua. Hajuemhe nomenyte moponune cy Rosaceae (852 uzjaBa), Urticaceae
(348 uzjaa) u Polygonaceae (214 uzjasa). Urtica dioica L. (348 uzjaBa), Rubus
caesius L. (265 uzjaBa) u Cornus mas L. (201 u3jaBa) cy Ouie Hajuenrhe moMeHyTe
OwbHe BpcTe. Mehy necer kareropuja, NOpUMapHd HAYMHU KOH3yMaluje
CaMOHHKIIMX OMJBHUX BpCTa Cy: JIuBJbe Bohe (568 m3jaBa), cupyn (429 uzjaBa) u
noBphe 3a kyBame (397 uzjaBa). Hajuemhu jectuBu nenoBu Ousbaka O cy miox
(990 u3jaBa) u snuct (424 uszjasa). Hema 3HavajHe pa3iuke y IPUMEHH CAMOHHUKIIMX
jecTuBHX Ombaka u3Mel)y cprcke 1 anbaHCKe MOIyJIalHje.

[Ipema Jaccard index nHajBehn cTemeH CIMYHOCTH HAaller MCTPaKUBAamba
3a0eNeKeH je ca HCTpaXHBambUMa CIPOBEJACHUM Ha IUIaHWHM KomaoHuk, y
pypanauM noapyyjuma CpOuje, ucrounHoj Anbanuju, Ha Llap mmanuHM Uy
jyxuoMm neny Kocoa u Metoxuje. ETHOOOTaHWYKa aHaM3a je M3/IBOjHIA 3 HOBE
Bpcre (Crocus rujanensis Randjel. & D.A.Hill — 3amena 3a mehep, Thymus
glabrescens Willd. — 3aunncka Owsbka u Tilia platyphyllos Scop. — 3a npaBibeme
capMme) U 15 HOBHX MpHMEHA CAMOHUKIIMX JECTUBHX OMIbaKa, KOje HUCY CIIOMEHYTE
y IPETXOAHUM €THOOOTAHUYKUM UCTPAKHUBABHMA y OKOJIIHUM TIO/IpYYjyMa.

T'acTpoHOMCKY TIOTEHIMjall yIIOTpebe CaMOHUKINX OMJhbaka y MCXpaHU Ha
mwiaHuHN Pyjan je Bemmkw, jep je mpocrop QuiopucTHukm 6Oorar, a TepeH
npucTynadaH 3a 6epOy nenoBa Ouspaka, Koje Cy MOMEHYJIH UCIIUTAHUIM, 3 HAKOH
TOTa 3a TACTPOHOMCKY Tpepany H ymorpeOy. McTpakuBame ykaszyje Ha 3HadajaH
racTpPOHOMCKH MOTEHIHjal CAMOHUKJIMX jECTHBHUX OMJbaKa M HCTPaKHBamba OBOT
THUIIa MOTY IOTNIPUHETH Pa3BOjy HOBHUX CTpaTeTHja y mpexpaMOeH0j HHIyCTPHjH.

Kibyune peum: TpamuimonanHa ymorpeba, byjanoman, Ilpemeso,
€THOOOTaHMYKO HCTPaKUBAWkE, CaMOHHUKJIE jeCTUBE OWJbKE, TacTPOHOMCKH
MOTEHIIH]jaJT

3axBannuua: OBo ucTpaxuBame je aeo mpojekra ETHodapmaxomormika
ctyamja peruoHa jyrouctoune CpbOuje, 0-02-17, xoju moxapxkaBa Cprcka
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137/2025-03/200124, 6p. 451-03-137/2025-03/200113 u 6p. 451-03-136/2025-
03/200027). OBo wucCTpakuBame je Takohe moapkaso MHUHHCTapCTBO HayKe
Peny6nuke Ilosecke y okBupy [Iporpama ,,Pernonanna nHUIMjaTUBa U3BPCHOCTH ,
YroBop ©Op. RID/SP0010/2024/1, 3axibyuen wusmel)y JpxxaBHOr Tpe3opa,
MunuctapcTBa Hayke 1 Y HuBep3urera y JKemony.
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Abstract

Traditional agricultural use of wild plants as a green fertilizer of
cultivated crops and for insect and rodent control on Rujan Mt (Serbia)

Milica N. Simi¢'", Natasa M. Jokovi¢', Bojan K. Zlatkovi¢', Jelena S. Mateji¢?,
Saga S. Stankovi¢!, Marija S. Markovi¢?

In the region of the Rujan Mountains (south-eastern Serbia), the population
is mainly engaged in agriculture. Knowledge about the traditional use of plants as
green fertilizer for cultivated crops and for the control of insects and rodents in
agriculture is of extraordinary importance. With the extinction of the older
population, this knowledge is lost if it is not passed on to younger generations or is
not taken note of. The survey was conducted among the population (130
respondents) from 25 villages in two municipalities of the Rujan Mt (Bujanovac
and Presevo), which represent a multicultural border area inhabited by Serbs and
Albanians. The questionnaire was open-ended. It contained general information
about the respondents, and a specific questions related to the use of wild plants.

The respondents gave 639 reports about the use of wild plants for 8
different purposes. This paper discusses only 3 use of wild plants for purposes in
agriculture: 1) the use of wild plants for the purpose of as a greenfertilizer for
cultivated plants (50 reports), 2) as a substitute for chemical insecticides (53
reports), and 3) as a substitute for chemical rodenticides (56 reports).

Regarding the use of wild plants in as fertilizer of cultivated crops,
respondents made 50 reports on the use of the aerial part of only one plant species,
"kopriva" - Urtica dioica. This use was recorded among both ethnic groups of the
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population. The Serbs gave 36 reports on the use of nettle, while the Albanians
gave 14 reports.

The use of wild plants as a substitute for chemical insecticides was
reported only by the Serbs (41 respondents), while the Albanians did not mention
this type of use. A total of 53 reports on the use of the aerial parts of 3 plant species
as a substitute for chemical insecticides were recorded: "rusten" - Dictamnus albus
(29 reports), "mlecajka" - Euphorbia cyparissias (23 reports), and "bosiljak" -
Ocimum basilicum (1 report).

The question in the survey about the use of plants as a substitute for
chemical rodenticides (rodent control) was only answered by Serbs (56 reports, 40
respondents). For this use, the respondents stated that they use of the aerial part of
the plant "smrdljivka" - Datura stramonium (26 reports), and the fruit of the plant
called "abd" between the local population - Sambucus ebulus (30 reports).

In comparisson with previously published ethnobotanical papers in Serbia
and the Balkans, on Rujan Mt it was highlighted the use of aerial parts of the
species Dictamnus albus and Euphorbia cyparissias as a substitute for chemical
insecticides and the species Datura stramonium and Sambucus ebulus as a
substitute for chemical rodenticides, as novelties of this study, which can be
confirmed by further chemical-pharmacological testing. The data in this paper can
be used in agricultural technology for the production of various products based on
substances of natural origin and preventing the use of chemical agents in
agriculture.

Keywords: ethnobotanical survey, Rujan Mt, green fertilizer of cultivated
crops, insect control, rodent control
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Caxerak

TpagnunoHa Ha MO/LONPUBPEIHA YIIOTPeOa CAMOHUKINX OM/baKa Ko
3eJleHMIIHO [)yOpuBO rajeHux ycena u 3a cy30HMjame HHCEKATa U
rjoaapa Ha mianunu Pyjan (Cpouja)

Munnna H. Cumuh!”, Hatama M. Jokosuh'!, Bojan K. 3narkosuh!, Jenena C.
Marejuh?, Cama C. Crankosuh!, Mapuja C. Mapkosuh®

Ha mpoctopy Pyjan minanwmne (jyroucrouna CpOuja) CTAaHOBHHIITBO CE
yriaBHOM OaBU MOJEOIPUBPEIOM. 3HAHa O TPATUIIMOHAIHO] TPUMEHU OUJbaka Kao
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3eneHnITHo hyOprBO TajeHHx yceBa, Kao W y cy30Mjarby WHCEKaTa W TJoaapa y
MOJHOTIPUBPEAN CY Ol U3y3e€THE BaXXHOCTH. M3ymmpamem crapuje momynanuje
CTAaHOBHUIIITBA TaKBa 3Hama Ce I'yde YKOJIHMKO c€ He MpeHecy Ha Myalje TeHepanuje,
win He Oyay 3abenexena. CrpoBeaeH je ynuTHuK mely cranoBHumTBoM (130
MCIHUTAaHUKA) U3 25 cena y aBe ommiTuHe mianuHe Pyjan (Byjanosan u Iperero),
KOjH TIPEJCTaB/ba MYJITHKYITYpPAJIHO NMOTPAaHUYHO TOApYyYje, HacesbeHo CpOuma u
AnbGannuma. YOHUTHUK je Ouo oTBOpeHOr THma. Caapikao je ONIITe IOJaTKe O
UCIUTAHUIIMMA M KOHKPETHa IUTama Koja Cy Ce€ OJHOCHIAa Ha yHoTpedy
CaMOHHKJINX OMJbaKa.

Ucnurannuy cy nanu 639 usjaBa o ynotpebu caMOHHKIMX Ousbaka 3a 8
pasTUYUTHX HaMeHa. Y OBOM pany cy oOpaheHe camo 3 HaMeHE CaMOHUKIIHX
Owpbaka y moJeorpuBpenu: 1) ymoTpeba cCaMOHMKIMX OMJbaka Kao 3EJICHUIIHO
hyopuBo rajenux ycesa (50 uzjaBa), 2) Kao 3aMeHa 3a XeMHjcke uHcekTuimae (53
u3jaBa) u 3) Kao 3aMeHa 3a XeMHjcKe poaeHTHInAe (56 n3jana).

3a mpuMeHy CaMOHHMKIUX OMibaka Kao (3eneHHIIHO) hyOpuBO rajeHux
yCceBa MCIMTAHMIM Cy Aaind 50 u3jaBa 0 ymoTpeOH HaJ3eMHOI Jiejia caMo jelIHE
OownbHe Bpcte, konpuBa — Urtica dioica. OBa mpuMeHa je 3a0enexxeHa Ko o0e
e€THUYKE Tpyne craHoBHuKa. CpOu cy nmanu 36 u3jaBa O MOMEHYTO] yHOTpPEeOH
KompuBe, a Andanuu 14 u3japa.

VYnorpeba cCaMOHHKINX OHMJbaka Kao 3aMEHa 332 XEMHjCKe HHCEKTHUIIMIC
3a0enexxeHa je camo ko Cpba (41 ucnuranwk), MoK AjOaHIM HHUCY MOMEHYIH
OBaj TUI HaMeHe. YKYNHO je 3abenexkeHo 53 wu3jaBa o ymorpeOM HaA3eMHHUX
nenoBa 3 OWJbHE BpCTE Kao 3aMEHa 32 XEMHjCKE HHCEKTHIWZAE: PYCTeH —
Dictamnus albus (29 wuzjaBa), mnedajka — Euphorbia cyparissias (23 uzjaBa) u
oocurbak — Ocimum basilicum (1 u3jaBa).

OxaroBop Ha MUTame y aHKETH O Kopulnhewy OMJbaka Kao 3aMeHe 3a
XeMujcke poreHTHLMAE (cy30Mjame riomapa) gainu cy camo Cpou (56 uzjasa, 40
UCIIUTAaHUKA). 3a OBY NPHUMEHY WCIUTAHHLM Cy HM3jaBWIIM Ja KOPHCTE HaJI3eMHH
Jeo Ouibke cMpmibuBke — Datura stramonium (26 w3jaBa) W U107 OMJBKE KOJY
JIOKAJTHO CTAHOBHHINTBO Ha3uBa ab'nm — Sambucus ebulus (30 uzjasa).

[Nopehemwmem ca MIPETXOHO 00jaBJbEHUM €THOOOTAaHUYKHM
uctpaxuBabuma y CpOuju u Ha bankany, Ha PyjaH mmaHWHW W3IBajajy ce
MpUMEHa HaJI3eMHUX JenoBa Bpcta Dictamnus albus nw Euphorbia cyparissias y
3aMEHH 33 XeMHjCKe UHCEKTUIME U BpcTa Datura stramonium n Sambucus ebulus
Y 3aMEHU 32 XeMH]jCKE POJCHTHUIINIE, KA0 HOBHHE OBE CTY/H]je, KOje CEe AaJbe MOTY
MOTBPJIUTH XEMUjCKO-(apMaKOJIOMIKMM HCHUTHBambUMa. [lomany w3 oBor pazaa
MOTY TIOCTYKHUTH Y TIOJbONIPHBPEIHO] TEXHOJIOTHjH 3a IPOHM3BOMY Ppa3HHX
cpeacTaBa OasuMpaHMX Ha CYICTAaHIIAMa IPUPOJHOT TOpEKIa M CHpeYaBame
yHoTpede XeMHjCKHX areHaca y MoJbONPUBPEIH.

Kbyune peun: eTHOOOTAaHMYKO HCTpaXuBame, PyjaH IUIaHuWHA,
3eJeHUIIHO )yOpHBO rajeHux yceBa, Cy30Hujarme NHCEKaTa, Cy301jame Tio1apa
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3axBajguuna: OBO HUCTpaKUBamHE j€ TOApKamo MUHHCTapCTBO Hayke,
TEXHOJIOUIKOT pa3Boja M wHoBanuja PemyOmukxe CpbOuje (Yrosopu 6p. 451-03-
137/2025-03/200124, 6p. 451-03-137/2025-03/200113 u 6p. 451-03-136/2025-
03/200027).
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Abstract

Ethnopharmacological use of sage in northern part of Kosovo and
Metohija (southern Serbia)

Mirjana Smilji¢!", Tatjana Jak3i¢!, Predrag Vasi¢!, Marija S. Markovi¢?, Gorica
beli¢?

Ethnopharmacological use of sage (Salvia officinalis L.) was investigated
through ethnobotanical field research in northern part of Kosovo and Metohija in
southern Serbia. A questionnaire was administered between the residents of four
municipalities: Kosovska Mitrovica, Zve¢an, Zubin Potok, and Leposavic.

Out of a total of 418 respondents, 108 individuals mentioned Salvia
officinalis, including 74 women and 34 men. In the research area, sage was used in
the form of tea (87.2%), tincture (4%), compress (3.2%), balm (2.4%), oil (1.6%),
ointment (0.8%), and syrup (0.8%).

The tea is the most frequently used form for the treatment of throat
infections (33.33%), throat rinsing (12.35%), oral cavity treatment (11.11%),
mouth rinsing (9.26%), gum treatment and respiratory ailments (4.32%), as an
antiseptic (3.09%), against cold and cough (2.47%), against inflammatory
processes (1.85%), stomach issues, gynecological problems (menopause), and
strengthening the body (1.23%), headaches, boosting immunity, facial cleansing,
and for aromatherapy (0.62%).

The most commonly used part of sage was the leaf (69.53%), and flower
(24.22%), while the stem (4.69%), and root (1.56%) were used less. The roots are
used solely by respondents from Zubin Potok for treating respiratory system
diseases.

I Mirjana Smilji¢ (https:/orcid.org/0009-0006-5730-9334), Tatjana Jaksi¢ (https://orcid.org/0000-
0001-7091-5343), Predrag Vasi¢ (https://orcid.org/0000-0001-5966-7246), University of Pristina,
Kosovska Mitrovica, Faculty of Sciences and Mathematics, Lole Ribara 29, 38220 Kosovska
Mitrovica, Republic of Serbia

2 Marija S. Markovi¢ (https://orcid.org/0000-0002-6070-6844), Institute of Forestry, Kneza Viseslava
3, 11030 Belgrade, Republic of Serbia

3 Gorica Deli¢ (https://orcid.org/0000-0003-3713-710X), University of Kragujevac, Faculty of
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Root use, only recorded in Zubin Potok, for treating respiratory system
disorders represents new data that warrants further studies.

Keywords: ethnopharmacological use, Salvia officinalis, Kosovo and
Metohija, ethnobotanical survey

Acknowledgements: This investigation was supported by the Ministry of
Science, Technological Development and Inovations of the Republic of Serbia
(Contracts No: 451-03-136/2025-03/ 200122, No. 451-03-136/2025-03/200027).

Caxkerak

EtHodapmakonomka ynorpeda kanduje y cesepaom ey Kocosa n
Mertoxuje (jyxkna Cpouja)

Mupjana Cmusrh!”, Tatjana Jakmmh!, Ilpenpar Bacuh!, Mapuja C. Mapkosuh?,
Topuna Henuh®

ETtHodapmakonomka ynorpeda xanduje (Salvia officinalis L.) ncnurana
je eTHOOOTaHWYKHM TEpEHCKMM HWCTpaKUBamHMa y ceBepHOM jeny KocoBa u
Mertoxuje y jykuoj CpOuju. YHOUTHHK je CIpOBeACH Mel)y CTaHOBHHILTBOM Y
yetupu ommruHe: KocoBcka Mutposuua, 3seuan, 3youn [lorok u Jlenocasuh.

On ykynHo 418 wucrnmranunka, 108 ocoba je momenyio Bpcty Salvia
officinalis, yxmyuyjyhu 74 xene m 34 mymxkapua. Y o0JacTd HCTpakuBamba
x)anduja je kopunihena y oosuky 4aja (87,2%), Tuakrype (4%), kommpece (3,2%),
Menema (2,4%), ymwa (1,6%), mactu (0,8%) u cupyma (0,8%).

Yaj je najuemthe xopumhenn o0Onuk 3a yeuewe nHdpekuyrja rpna (33,33%),
3a ucrimpame rpia (12,35%), 3a nedeme ycHe aymwbe (11,11%), 3a ucnmpame ycra
(9,26%), 3a neuyemwe gecHU U 000JbeHa AUCajHUX MyTeBa (4,32%), Ka0 aHTHCENTHUK
(3,09%), 3a neueme mnpexmane u kKanuba (2,47%), TPOTHB YHAIHUX IMpoleca
(1,85%), cromauHux Teroba, THHEKOJIOIIKMX Teroba (MEHOMay3a) M jadarse
opraam3ma (1,23%), rnaBoOoJbe, jauamke WMyHHTETa, 4YdIIheme JuIa H 3a
apomatepanujy (0,62%).

Hajuemhe xopumhenun npeo sxanduje 6uo je numcr (69,53%) m nger
(24,22%), nok cy crabseuka (4,69%) u xopeH (1,56%) xopumhenn mame. Kopen
KOpUCTEe HCKJbY4YMBO ucrmuTanui u3 3yOuHor IloToka 3a nedeme OonecTH
PECIIUPATOPHOT CUCTEMA.

Ynorpeba kopeHa, 3abenexeHa camo y 3yomHoMm I[loToky, 3a Jeueme
nopemehaja pecpaTopHOr CHCTeMa, NpE/CTaB/ba HOB IOJIATAK, KOjU 3aXTeBa
Jlajba UCTPKUBAHA.
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Kibyune peun: ETHodapmakonomka ynorpebda, Salvia officinalis, KocoBo
1 MeToxuja, eTHOOOTAaHUYKO UCTPAKUBAE

3axBajuuna: OBO HUCTPaXHUBamkE MOAPKAIO j¢ MUHHUCTAPCTBO 33 HAYKY,
TEXHOJIOWIKK pa3Boj W uHoBauuje PemyOmmke CpOuje (Yrosopu Op: 451-03-
136/2025-03/ 200122, 6p. 451-03-136/2025-03/200027).
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Abstract
Folk medicine in the Hrvatsko Zagorje region (NW Croatia)
Ivana Vitasovi¢-Kosi¢!, Jelena Blagec!

There is little and unsystematic data on the traditional use of wild plants in
the Hrvatsko Zagorje region, and systematic ethnobotanical research has only
recently begun. The ethnobotanical survey using a semi-structured questionnaire
and snowball technique recorded 208 plant taxa for food, medicinal and economic
purposes, of which one hundred were registered as medicinal plants. The results for
the use of the most frequently mentioned medicinal plants are highlighted here.
The collected taxa were herbarized, digitized and are available in the online
herbarium of the ZAGR.

The most commonly used species (> 50%) are: Chamomilla recutita
(90%), Urtica dioica (90%), Taraxacum officinale (81%), Sambucus nigra (76%),
Tilia plathyphyllos (76%), Sempervivum tectorum (71%), Rosa canina (71%),
Salvia officinalis (62%), Artemisia absinthium (57%), Calendula officinalis (57%),
Althaea officinalis (52%), Robinia pesudoacacia (52%), Achillea millefolium
(52%) and Symphytum officinale (52%). The inventoried plants are mostly used in
the form of teas, then as fresh salads or cooked dishes (stews, soups). Tea is
prepared both for medicinal purposes and as a recreational / everyday tea, and the
practise of collecting plants for tea is very widespread, which is consistent with
other parts of south-eastern Europe.

The following species are most commonly used for medicinal spirits
("rakija") and liqueurs to strengthen the stomach and treat digestive disorders:
Artemisia absinthium, Juglans regia, Vitis vinifera, Cornus mas, and to improve
blood count, blackberry wine (Rubus spp.). Vinegar against cholesterol, made from
Malus spp. and Pyrus pyraster, is a remedy. Even more interesting is the use of
young shoots of Pinus nigra, leaves of Plantago lanceolata, P. major and Primula
vulgaris, which are processed with sugar to make a cough-suppressing syrup. The

cell sap of Sempervivum tectorum is used fresh to treat ear diseases, and the cell
1 Ivana Vitasovi¢-Kosié (https://orcid.org/0000-0001-9372-5892), Jelena Blagec,
University of Zagreb Faculty of Agriculture, SvetoSimunska cesta 25, 10000 Zagreb, Croatia
*Corresponding author. E-mail: ivitasovic@agr.hr

© 2025 The Authors. Published by Research Association "Babin nos", Temska, Pirot, and Institute of Forestry,
Belgrade.
This is an open access abstract under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

96


mailto:ivitasovic@agr.hr

Folk medicine in the Hrvatsko Zagorje region (NW Croatia) Vitasovi¢-Kosi¢ and Blagec, 2025.

sap of Chelidonium majus is used to remove skin warts. These applications are
known throughout Croatia.

Medicinal ointments, balms, tinctures and other cosmetic preparations are
also produced. Traditionally, pork fat is used in home cooking, to which the desired
wild herbs are added during cooking. The production of hand ointments from
Calendula officinalis flowers for skin regeneration and Symphytum officinale roots
for faster healing of wounds and fractures is widespread among the people.
Tincture of the flowers of Aesculus hippocastanum in brandy for varicose veins
and for medicinal massages (anti-inflammatory effect). Tincture of Hypericum
perforatum flowers in brandy ("rakija") helps with mental relaxation, while organic
St John's wort (H. perforatum flowers) in olive oil ("kantarion") is used to treat
burns and soothe insect bites.

Under the influence of the media, much traditional knowledge has changed
in recent decades. At the same time, the older population and traditional ecological
knowledge are dying out. In order to document and preserve TEK, it is therefore
necessary to conduct further research in the entire area of NW Croatia.

Keywords: traditional ecological knowledge (TEK), ethnobotanical
survey, wild medicinal plants, Hrvatsko Zagorje region (NW Croatia)

Sazetak

Narodna medicina na podruéju Hrvatskog zagorja (SZ Hrvatska)

Ivana Vitasovié¢-Kosi¢!, Jelena Blagec!

Podaci o tradicionalnoj upotrebi samoniklog bilja u Hrvatskom zagorju
malobrojni su 1 nesistematizirani, a sustavna etnobotanicka istrazivanja tek su se
nedavno pocela provoditi. Etnobotani¢kim istrazivanjem polustrukturiranim
upitnikom 1 tehnikom snjezne grude evidentirano je 208 svojti biljaka za
prehrambenu, ljekovitu i gospodarsku upotrebu, od kojih je 100 zabiljezeno kao
ljekovito bilje. Ovdje su istaknuti rezultati za koriStenje naj¢e$¢e spominjanih
ljekovitih biljaka. Sakupljene biljne svojte su herbarizirane, digitalizirane i
dostupne u online ZAGR Herbariju.

Najcesce koriStene vrste (> 50%) jesu: Chamomilla recutita (90%), Urtica
dioica (90%), Taraxacum officinale (81%), Sambucus nigra (76%), Tilia
plathyphyllos (76%), Sempervivum tectorum (71%), Rosa canina (71%), Salvia
officinalis (62%), Artemisia absinthium (57%), Calendula officinalis (57%),
Althaea officinalis (52%), Robinia pesudoacacia (52%), Achillea millefolium
(52%) i Symphytum officinale L. (52%). Inventarizirane biljke se najvise koriste u
obliku Cajeva, zatim kao svjeze salate ili kuhana jela (varivo, juha). Podjednako se
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priprema ¢aj u ljekovite svrhe i rekreacijski/svakodnevni ¢aj, a sama praksa
sakupljanja biljaka za Caj vrlo je raSirena, Sto se podudara s ostalim dijelovima
jugoisto¢ne Europe.

Za medicinske rakije i likere za jacanje Zeluca i protiv probavnih smetnji
najvise se koriste vrste: Artemisia absinthium, Juglans regia, Vitis vinifera, Cornus
mas, a za bolju krvnu sliku kupinovo vino (Rubus spp.). Ljekovit je ocat protiv
kolesterola spravljen od Malus spp. i Pyrus pyraster. Zanimljivija je upotreba
mladih izbojaka Pinus nigra, listova Plantago lanceolata, P. major i Primula
vulgaris od kojih se sa Se¢erom radi sirup protiv kaslja. Stani¢ni sok Sempervivum
tectorum se u svjezem stanju koristi za lijjeCenje bolesti uha, a stanicni sok
Chelidonium majus za uklanjanje koznih bradavica. Ove upotrebe poznate su duz
cijele Hrvatske.

Takoder se pripremaju ljekovite masti, balzami, tinkture i ostali kozmeticki
pripravci. Tradicionalno se u domacoj radinosti koristi svinjska mast u koju se
prilikom kuhanja stavlja Zeljeno samoniklo bilje. Tako je u narodu rasirena izrada
masti za ruke od cvjetova Calendula officinalis za regeneraciju koze, korijena
Symphytum officinale za brze zarastanje rana i prijeloma.

Tinktura od cvjetova Aesculus hippocastanum u rakiji protiv prosirenih
vena 1 za medicinske masaze (protuupalno djelovanje). Tinktura od cvjetova
Hypericum perforatum u rakiji pomaze kod psihickog opustanja, dok se cvjetovi H.
perforatum u maslinovom ulju (organski kantarion) koriste protiv opekotina te
umirujuce nakon uboda insekata.

Pod utjecajem medija posljednjih nekoliko desetljeCa mnoga tradicionalna
znanja su modificirana. Istovremeno, starije stanovnistvo i tradicionalno ekolosko
znanje (TEK) odumire, stoga je u svrhu dokumentacije i o¢uvanja TEK-a potrebno
provesti daljnja istrazivanja na podrucju cijele sjeverozapadne Hrvatske.

Kljuéne rije¢i: tradicionalno ekolosko znanje (TEK), etnobotanicko
istrazivanje, samoniklo ljekovito bilje, Hrvatsko Zagorje (SZ Hrvatska)
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Abstract

Ethnobotanical knowledge and practices in the context of regenerative
tourism

Milica S. Lukovi¢!", Danijela V. Pantovi¢', Jovana S. Davidovi¢'

Regenerative tourism represents a step beyond sustainability. It involves
returning to traditional knowledge, reviving cultural aspects, fostering symbiosis
with local communities, and leaving places in a better state than they were found
by tourists. This type of tourism encourages green and biodiversity-focused
businesses to adopt regenerative practices.

Ethnobotanical knowledge and practices — through the use, conservation,
and management of plants by local people — are closely aligned with the principles
of regenerative tourism. Ethnobotany and tourism share a strong interrelationship,
particularly in the context of sustainable tourism, ecotourism, nature-based tourism,
cultural tourism, health and wellness, gastronomy, and education.

In this context, the research aimed to identify the most important categories
of plants used in regenerative tourism, as well as specific species of interest. Using
the method of standard ethnobotanical questionnaires, a study was conducted
among tourists, and the Relative Frequency of Citation (RFC) of certain plant
species was calculated. The results of the research indicate which plant species
attract the greatest interest from tourists, depending on their usage category (edible
plants- Allium ursinum (wild garlic), Urtica dioica (nettle), and species from the
Rumex genus (sorrel); medicinal plants- such as Thymus spp. (thyme), Geranium
spp. (geranium), and Taraxacum officinale (dandelion); there is also interest in
plants with ritual significance, such as Laserpitium siler, as well as endemic
species like Ramonda spp.). These findings point to significant potential for the
touristic valorization of natural destinations through gastronomy, botanical tourism,
education, biodiversity interpretation, and the development of thematic trails

I Milica S. Lukovi¢ (https:/orcid.org/0000-0002-7102-0178), Danijela V. Pantovi¢
(https://orcid.org/0000-0001-8605-8614), Jovana S. Davidovi¢ (https://orcid.org/0009-0004-8002-
2636), University of Kragujevac, Faculty of Hotel Management and Tourism in Vrnjacka Banja,
Vojvodjanska bb, 36210 Vrnjacka Banja, Republic of Serbia.
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dedicated to specific plant species. The findings also highlight the importance of
preventing the loss of traditional knowledge and biocultural heritage, while
emphasizing local authenticity.

Keywords: regenerative tourism, ethnobotany, biocultural heritage
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Caxkerak

ETHO00TaHNYKO 3HAK-€ M NPAKCe Y KOHTEKCTY pereHepaTuBHOT
Typu3Ma

Munuua C. Jlykosuh'”, Jlanujena B. Ilantosuh', Joana C. [lapugosuh!

PerenepaTuBHM Typu3aM NpeACTaBba KOPaK JIajbe O OApKHBOCTU. OH
NoJpa3yMeBa TMOBpaTaK TPAAWLIUOHAIHOM 3Halby, OXXWUBJbABalky KYyJITYPHUX
acriekara 3ajeqHuIle, IOACTHIAe CHUMOMO3€¢ ca JIOKaJHUM 3ajeIHullaMa |
OCTaBJbamkbe TYPUCTHYKUX ACCTUHALM]ja ¥ 00JbEM CTamy HEro IITO Cy UX TYPHCTH
3arexin. OBa BpCcTa Typu3Ma IMOAPKaBa M 0Xpadpyje 3ejieHe OM3HUCE M MOCIOBE
ycMepeHe Ha OMOIMBEP3UTET Aa yCBOje pereHepaTuBHE MpaKce.

ETHOOOTaHMYKO 3Hame M Mpakce — Kpo3 KOpHUIIheme, OdyBambe H
yIpaBbamkbe OMJBHUM pecypcuMa Of CTpaHE JIOKAJTHOT CTAHOBHHIITBA — YCKO Cy
MOBE3aHU Ca MPUHLMIIUMA pereHepaTuBHOr TypusMa. ETHOOOTaHMKa M Typu3am
UMajy CHakHy MeljycoOHy TIOBE3aHOCT, HApOYMTO y KOHTEKCTY OJPKHBOT
TypU3Ma, €KOTypH3Ma, Typu3Ma 3acCHOBAHOT Ha TPUPOJH, KYJITYPHOT TypH3Ma,
31paBiba U wellnessa, racTpoHOMHje U 00pa3oBamba.

Y TOM KOHTEKCTY, OBO HCTPa)XMBalh€ je MMAJO 3a Wb Ja WICHTH(]HKY]je
HajBaXXHHUje KaTeropuje OMibaka Koje ce KOPUCTE Y PereHepaTuBHOM TypU3MY, Kao
u crienuUIHE BPCTE O] 3Ha4aja 3a oxpeheHe kareropuje Typusma. Kopunihemem
METO/Ie CTAaHIAPJIHUX ETHOOOTAaHWYKUX YIUTHUKA CHPOBENCHO j& HCTPAKHUBAIHE
Mmehy TypuctumMa u uspauyHara PenaruBHa ¢pekBeHnmja nomumama (PODLI)
onpeheHux OWJBHUX BpcTa. Pe3ynratu mokasyjy Koje OWJbHE BpCTE H3a3MBajy
HajBehe HMHTEpecoBame TypHCTa y Pa3MUUTHM Kareropujama (HIIp. jeCTHBE —
Allium ursinum, Urtica dioica, Rumex spp.; nexosure — Thymus sp., Geranium sp.,
Taraxacum officinale; yax u puryanne — np. Laserpitium siler viid eHACMUYHE Ka0
wro je Ramonda sp., uta.). OBU mojany ykasyjy Ha 3HauajaH HOTCHLHjall 3a
TYPUCTUYKY BajoOpu3alijy MPHUPOJAHUX JIECTHHAIMja IyTeM TacTPOHOMH]E,
0OTaHMYKOT Typu3Ma, enyKaldje, WHTepIpeTanyje OuoIuBEp3UTETa U pa3Boja
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TEMaTCKUX cTa3a mocBeheHux ompeheHuM OumsbHUM BpcTama. Pesynratu Takobhe
HArjaniaBajy BaXKHOCT CIpeuaBarba TyOWTKA TPATUIMOHATHOT 3HAWka |
OMOKyNTYypHOT Hacieha, IOK HCTOBPEMEHO UCTUYY JIOKAIHY ayTEHTHYHOCT.

KibyyHe peuH: percHEpaTHBHU TypH3aM, CTHOOOTaHWKA, OHOKYITYPHO
Hacnehe

Baxpannuma: OBaj pang je ¢QuHaHcHpaso MHHHUCTAPCTBO HAYKeE,
TEXHOJIOIIKOT pa3Boja U uHoBaluja Biage Penyonuke CpOuje, Ha OCHOBY YToBOpa
0 MPEHOCY CcpeJicTaBa 3a (GUHAHCHPAHE HAYYHOHCTPAKHBAYKOT pajia 3ar0CICHUX Y
HACTAaBU HAa aKPEIUTOBAHMM BHCOKOIIKOJCKAM ycTtaHoBama y 2025. rogunu (Op.
451-03-137/2025-03/200375 ox 4.02.2025).
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Abstract
The Art and Science of Natural Dyeing - Reappearance of plant colors

Biljana Karovska!®, Ivana Kruljevi¢?

Natural dyeing represents traditional artisanal practices that embody a
harmonious and sustainable relationship with the ecosystem and local plant
resources and represents a significant component of intangible cultural heritage.

There is a renewed interest in natural dyes worldwide, driven by general
environmental awareness and the growing public interest in natural products.
Natural dyes now have a wide range of applications, including textile dyeing, food
and cosmetic colors, functional finishing (such as antimicrobial, deodorizing or UV
protective properties), serve as pH indicators, etc.

This study aims to present a detailed investigation of the local plant materials
used for natural textile dyeing, traditional dyeing and contemporary techniques,
their cultural significance and sustainability of natural dyeing. The research
includes a review of literature sources, field and seasonal surveys, distribution, and
preparation of dye samples. The paper presents the most important dye plants that
grow on the territory of Serbia, color switches, and the importance of tannin used
in the process.

The classification of plant dyes into two primary categories is also
included: the chemical group that determines the main chemical compound for the
color and the dye class that shows how it is applied to the textile material.

Natural dyes are a renewable resource and offer a significant alternative to
synthetic dyes. Plants that produce them need to be further researched for the
possibility of cultivation, and when harvested responsibly, they provide both
environmental and social benefits.

! Biljana Karovska, Petel Paun Design Arts and Crafts (Umetni¢ki studio Petel Paun), Stari put za
Ralju 4, 11232, Ripanj, Serbia
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Caxerax
YMeTHOCT M HAYKa NPUPOAHOT 00jera - MoBpaTak OM/bHUX 0ojaaucepa

Bujana Kaposcka', Msana Kpyssesuh?

Bbojeme nmpupomanM 6ojama mpecTaBiba TPATUITMOHATHY 3aHATCKY TIPAKCY
KOja OJIN4aBa XapMOHHWYaH U OJPKUB OJHOC Ca €KOCUCTEMOM U JIOKAJTHUM OMIJbHUM
pecypcuMma ¥ Ipe/ACTaB/ba 3HAdajHy KOMIIOHCHTY HEMAaTepHjaHOT KyJITYpPHOT
Hacneha.

IllupoMm cBeTa pacte MHTEpPECOBamE 3a MPUPOAHE 00je, BO)EHO OIMIITOM
eKOJIOIIKOM CBemhy M IopacToOM 3aHMMama jJaBHOCTH 3a TPHPOAHE NPOH3BOJE.
[Ipupogne Ooje caga WMajy IIMPOK CHEKTap HPUMEHA, YKibydyjyhu Oojeme
TEKCTUJIA, XpaHe M KO3METHKE, NpYyKajy (YHKIHMOHAIHY 3aBpILIHY 00pany (kKao
MITO Cy aHTUMHKpPOOHa, ne3omopupajyha win YB 3amTuTHa CBOjCTBA), CIYKE Kao
pH unauKaTopu u ap.

OBaj paxg nMa 3a Wb Ja MPEACTaBU JETAJbHO MCTPAXKNUBAKE O JIOKATHHM,
OWJbHUM CHpOBHMHAMa, KOjé ce KOpHCTe 3a MPHUPOAHO OO0jeme TEeKCTUIA,
TPaJUIMOHAIHO O0jelhe M CaBpeMEHE TEXHUKE, alli U KYJITYpHH 3Haudaj M
ONPXHUBOCT Oojema mpupomHuM Oojama. HceTpakmBame o0yxBara IIperien
JUTEpaTypHHUX U3BOPA, TEPCHCKA U CE30HCKA MCTPAKUBaMa, PACIPOCTPABEHOCT U
MpUIIpEeMy y30paka 0oja. Y paay Cy MNOpeacTaBjbeHE HajOMTHHje OHJbKEe —
0ojaaucepu Koje pacTy KoJ Hac, y30opLu 00je Of UCTHX, U 3Ha4yaj TaHHHA Koje ce
KOPHUCTE Y TpOLEeCYy.

OoOyxBahena je u kiacudukanvja OwWbHHX 00ja y JBe NpUMapHe
KaTeropHje: xemujcka epyna xoja neuHulle TIaBHy XeMHjCKy KOMIIOHEHTY 00je
Kaaca 6oje Koja IoKa3yje Kako e MCTa aluIiIipa Ha TEKCTUIIHOM MaTepHjay.

[MpupomHe 06oje cy OOHOB/BMBH peCypc M 3HayajHa aJITepHATHBA
CHUHTETHYKUM Oojama. busbHe BpcTe Koje mpencTaBibajy M3BOpE MPUPOJHHUX 0oja
Tpeba Jdajbe UCTPAKUBATH, KOHTPOIUCAHO HX CaKylJbaTH W3 TIPUPOJIE U
Pa3sMOTPHUTH MOTYNHOCT TUIaHTa)KHOT Tajerba, MITO OW MMAaJlo BEIHKY E€KOJIOMIKY U
JPYUITBEHY KOPHUCT.

Kbyune peun: 6ojembe npuponHuM Oojama, TaHWHH, OWIbKE 32 Oojembe,
OwbHU Oojamucepu

Book of abstracts, Third conference about medicinal and wild-growing edible plants, Pirot, June 26-28, 2025.
360puuk pe3umea, Tpehe caBeToBame 0 ICKOBUTOM U CAMOHHKIIOM jeCTHBOM Omiby, Ilupot, 26-28. jyn 2025.



RESEARCH ASSOCIATION "BABIN NOS" « TEMSKA, PIROT
INSTITUTE OF FORESTRY * BELGRADE
THIRD CONFERENCE ABOUT MEDICINAL AND WILD-GROWING EDIBLE PLANTS
PIROT, JUNE 26-28, 2025.

NCTPAXMBAYKO APYIITBO ,,bBABMH HOC* « TEMCKA, ITMPOT
HUHCTUTYT 3A LIYMAPCTBO « BEOT'PAJT
TPERE CABETOBAIE O TEKOBUTOM U CAMOHUKJIOM JECTUBOM BUJbY
ITNUPOT, 26-28. JYH 2025.
Book of abstracts 360pHHK pe3umea

Abstract

Traditional use of wild garlic (Al/lium ursinum) in southeastern Serbia: an
ethnobotanical survey from the Ni§ District

Radomir B. Ljupkovi¢', Slobodan A. Ciri¢!", Katarina D. Stepi¢', Jovana D.
Ickovski!, Aleksandra S. Pordevi¢!, Marija S. Markovi¢?, Vesna P. Stankov
Jovanovi¢!

Allium ursinum L., commonly known as wild garlic or ramsons, is a wild
edible plant traditionally used in culinary and medicinal practices across Europe.

This ethnobotanical study investigates the traditional use of A. ursinum L
in the Ni§ District of southeastern Serbia, with the aim of documenting local
traditional knowledge. Data were collected through an online survey with a total of
47 respondents. Among them, 12 reported regular use of A. ursinum, primarily
during the early spring months, when the fresh leaves of wild garlic are commonly
used in salads. In addition to its culinary use, A. ursinum is valued for its health
benefits, particularly in supporting cardiovascular health, digestion, and as a
natural detoxifying agent. The plant is harvested from the beech forests in the
district, and is often gathered through family-based knowledge passed down
through generations.

This study highlights the cultural importance of wild edible salad plants in
Ni§ district and emphasizes the need to document and preserve traditional
knowledge, especially in corelation to the medicinal and gastronomic properties of
wild garlic.

Keywords: Allium wursinum, wild garlic, traditional knowledge,
ethnobotany, foraging, Nis District, southeastern Serbia.
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Caxkerak

Tpapnuunonaana ynorpeda cpemyma (Allium ursinum) y jyroucTo4Hoj
CpoOnju: ETHOO0TAaHMYKO McTPpaxknuBamke y Humasckom okpyry

Panomup B. Jbynkosuh'!, Cio6onan A. hupuh'*, Katapuua J[. Crenuh', Josana /I
Hxkxoscku', Anekcanapa C. Bophesuh!, Mapuja C. Mapkosuh?, Becna I1.
Crankos JoBanosuh'

Allium ursinum L., mo3HAaT Kao cpeMyIl Wi Measehu JyK, Ipe/cTaBba
HIMPOKO PaclpoCTpambeHy CAMOHHUKIY OMJBKY KOja ce TpaAWIHOHATHO KOPUCTU Y
KyJIMHApCKe 1 JIKOBUTE cBpxe mupoM Espore.

OBa eTHOOOTaHMYKA CTyAWja HCTPAXKyje TPATUIMOHAIHY YIOTPeOy
cpemymia y HumasckoM okpyry jyroucroude CpOuje, ca HUbEM JOKyMEHTOBaHbha
JIOKAJTHOT TPAJWIUOHAHOT 3Hama. [lojanmy Ccy TPUKYIJbEHW MyTeM OHIAjH
aHKeTHpama rae je yuectBoBasio 47 ucnuranuka. Ox tor Opoja, 12 ncnuraHuka je
HaBeJI0 PEeIOBHY YMoTpeOy cpemylla, YIIIaBHOM y paHo mpoiiehe, Kaja ce CBEeXH
JUCTOBH cpeMylna Hajuelnhe kopucte y canatama. [lopen KylInHapcke BpeIHOCTH,
cpeMyll ce ILeHH Hu 300r CBOjUX 3IpaBCTBEHHWX MOTOJHOCTH, IOCEOHO Y
no0oJbIIaky KapJUOBACKYJIapHOT CHUCTEMa, Bapema W Kao NMPHUPOJHHM arcHC 3a
JETOKCHKalMjy opranusma. JIuctoBu cpemyma ce Oepy y OyKOoBHM IIymama
OKpyra, a 3Hame O CaKylUbalkby M YNOTpeOM MpPEHOCH ce ca TeHepaluje Ha
reHepalyjy.

OBO WCTpaXUBamke HCTHYEC KYyITYpHH 3HA4aj CAMOHMKIHMX CaJIaATHUX
Owbaka y HuimaBckoM OKpyry M HarjaiiaBa MoTpeOy 3a JOKYMEHTOBAaHmEM U
OUYBamkEM TPAJAMIUOHATHOT ETHOOOTAaHMYKOT 3Hama, NOoceOHO Yy Be3W ca
JICKOBHTUM U FACTPOHOMCKHM CBOjCTBHMA CpEMyIIIa.

Kmbyune peum: Allium wursinum, cpemyil, TpPaauIlMOHAIHO 3HAME,
eTHoOOTaHuKa, ncxpana, Humascku okpyr, jyroucrouna Cpouja.

3axBannunma: OBO HCTpaXMBamke je JIeo MpojekTa ,,ETHohapMakoIomKko
UCTpaXkuBame peruoHa jyroucroune Cpouje”, 0-02-17, koju noapxkasa Cpricka
akaziemMuja Hayka u ymerHoctu. [loapskaHo je n ox crpaHe MuHHCTapcTBa Hayke,
TEXHOJIOIIKOT pa3Boja M uHOBanuja PemyOmuke Cpb6uje (yrosopu Op. 451-03-
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Abstract

Ethnobotanical insights into the use of the plants from genus Thymus
in the Ni§ District of southeastern Serbia

Radomir B. Ljupkovi¢', Slobodan A. Ciri¢", Jovana D. Ickovski', Katarina D.
Stepi¢!, Aleksandra S. Dordevié!, Marija S. Markovi¢?, Vesna P. Stankov
Jovanovi¢!

The plant species from the genus Thymus commonly known as wild
thymes are considered of the important medicinal plants in traditional phytotherapy
in southeastern Serbia, which is why they were chosen as the subject of this
research. The aim of the study was to examine the methods of use, cultural
significance, and the preservation of traditional knowledge about wild thyme in the
Ni$ District. The research was conducted through an online questionnaire, with
data collected from adult residents of various generations.

The results show that wild thymes are most commonly used in the form of
tea, primarily for calming purposes, especially against anxiety and nervousness
(38.5%), insomnia (15.5%), and as support in treating colds and respiratory
ailments (61.5%). Most respondents emphasized that the use of these plants is
deeply rooted in households and is primarily based on oral transmission of
knowledge from "generation to generation".

This study highlights the importance of nurturing the traditional use of
medicinal plants in urban settings, pointing to the potential for implementing
ethnobotanical knowledge into modern approaches to health preservation and the
protection of the region’s biocultural heritage.

Keywords: wild thyme, Thymus, ethnobotany, Ni$ District, survey
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Caxkerak

ETHo00Tannyky yBUaM y ynoTpedy Bpcta poaa Thymus y Humasckom
OKpyry jyroucroune Cpouje

Pamomup b. Jbynkosuh!, Cno6oman A. hiupuh'*, JoBana /1. MnkoBcku',
Karapuna JI. Crenuh', Anekcannpa C. Bophesuh'!, Mapuja C. Mapkosuh?,
Becna I1. CtankoB JoBanosuh'!

bubae Bpere u3 pona Thymus, y HapoIy MO3HATe Kao0 MajKUHE TYIINIE,
[IPeJICTaBJbajy 3HAYajHE JICKOBUTE OMJbKE Y TPaIWIMOHAIHO] (hUTOTEpanuju Ha
npocropy jyroucroune CpOuje, 300r yera cy W omabpaHe Kao MPeaMET OBOT
UcTpaxkuBama. Lluip ucTpaxknBama je 010 Ja ce UCTIUTa HauYuH yrnoTpede, 3Hauaj
M OYyBaHOCT TPaIWIMOHATHOT 3Hamka O MajKMHUM Aylinnama y HumraBckom
okpyry. UcTpaxuBame je  CIOpPOBEICHO IMyTEM AHKETHOT  YIIMTHHKA
JUCTPHOYHPAHOT OHIIAJH, TIPU 4YeMy Cy TNPHUKYIUBEHH NOJAlW Of OJApaciux
CTaHOBHMKA Pa3JIMUUTHX [CHEpaLja.

Pesynratu mokasyjy na ce MajKuHE AyIIMIE Hajuemhe Kopucte y BUILY
Yaja, U TO 32 CMHUPEHE, IPEBACXOJHO NPOTUB aHKCH3HOCTH M HepBo3se (38,5%),
nporuB Hecanuue (15,5%) um kao moapiika OpraHM3My NpU MpexiagaMa U
pecnmpaTopHuM Terobama (61,5%). BehwnHa ucnuranuka je Hariacuia na je
ynoTpeba oBux Omspaka IyOOKO yKopemeHa y nomahmHcTBuMa W Hajuenthe ce
3aCHHMBA HA YCMEHOM TPEHOIICHY 3Hamka ,,C KOJIEHA Ha KOJICHO .

OBa crynuja HWcTHYE 3HA4Yaj HEroBama TPaJULUOHAIHE YHoTpede
JIEKOBUTHX Owmibaka y ypOaHMM cpeouHama, yKa3zyjyhn Ha TOTeHLHjal
UMILIEMEHTAINje E€THOOOTAHWYKHX 3HAama Yy CaBpEMEHE IPHCTYIIE OuYyBama
3/IpaBJjba U OMOKYITypHE OAIITHHE PETHOHA.

KibyuHne peun: majkuna aymuana, Thymus, eTHoOOOTaHuKa, HurmaBcku
OKpYT, aHKETa.

3axBanHuDA: OBo UCTPaXHBabHE je 1eo npojeKTa
,»ETHO(apMaKoJIOIKo HCTpakuBame pernona jyroucroune Cpouje, 0-02-17,
Koju mozpkaBa Cpricka akajemMuja Hayka ¥ yMeTHOCTH. [lonpxaHo of cTtpaHe
MuHucTapcTBa HayKe, TEXHOJIOMIKOT pa3Boja v uHOBaIja PenyOnnke CpoOuje
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Abstract

The scent of tradition: an ethnobotanical Story of chamomile in the Ni§
District

Jovana D. Ickovski', Slobodan A. Ciri¢", Katarina D. Stepi¢', Radomir B.
Ljupkovié¢!, Aleksandra S. Pordevi¢!, Marija S. Markovié¢?, Vesna P. Stankov
Jovanovi¢!

Matricaria chamomilla L., commonly known by the name chamomile, as
one of the most valued medicinal plants in traditional European herbal medicine
was used as inspiration for this study. The aim was to investigate the
ethnobotanical relevance and contemporary use of chamomile in the district of Ni$
in southeastern Serbia. Through field research conducted in both rural and urban
communities, data were collected via online surveys between the residents of the
mentioned district, focusing on traditional knowledge, methods of preparation, and
medicinal usage.

The results show that M. chamomilla is predominantly used as a mild
sedative (15%), for digestive ailments (25%), respiratory conditions (50%), and for
skin inflammations (30%). The most frequently used preparation is a water-based
infusion, followed by topical applications of extracts. Furthermore, 80% of the
respondents used the flower to prepare the chamomile preparation, while 35% of
the respondents pointed out that they use the aerial part of the plant. The plant is
primarily collected from wild populations or it might be cultivated in home
gardens, indicating both economic and cultural value. Knowledge is mainly passed
down through oral tradition, especially among older female members of the local
community.
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Radomir B. Ljupkovi¢ (https://orcid.org/0000-0002-5828-1816), Aleksandra S. Dordevi¢!
(https://orcid.org/0000-0002-9235-9306), Vesna P. Stankov Jovanovié¢ (https://orcid.org/0000-0001-
7885-0476), University of Nis, Faculty of Sciences and Mathematics, Visegradska 33, 18000 Nis,
Republic of Serbia

2 Marija S. Markovi¢ (https://orcid.org/0000-0002-6070-6844), Institute of Forestry, Kneza Viseslava
3, 11030 Belgrade, Republic of Serbia

*Corresponding author. E-mail: slobodan.ciric@pmf.edu.rs

© 2025 The Authors. Published by Research Association "Babin nos", Temska, Pirot, and Institute of Forestry,
Belgrade.
This is an open access abstract under the CC BY license (http://creativecommons.org/licenses/by/4.0/) 110


https://orcid.org/0000-0002-3407-6498
https://orcid.org/0000-0002-6285-3127
https://orcid.org/0000-0003-2327-1228
https://orcid.org/0000-0002-5828-1816
https://orcid.org/0000-0002-9235-9306
https://orcid.org/0000-0001-7885-0476
https://orcid.org/0000-0001-7885-0476
https://orcid.org/0000-0002-6070-6844
mailto:slobodan.ciric@pmf.edu.rs

The scent of tradition: an ethnobotanical story of chamomile in the Ni§ District
Ickovski et al., 2025.

This research highlights the enduring role of M. chamomilla in local health
practices and the need to preserve ethnobotanical heritage despite rapid
modernization. The study contributes to the broader understanding of plant-based
knowledge systems in the Balkans and supports further exploration into the
pharmacological potential of chamomile derived from this region.

Keywords: ecthnobotany, chamomile (Matricaria chamomilla L.),
traditional medicine, Ni$ District, medicinal uses.
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Caxkerak

Mupuc tpagunuje: ETHoOO0TaHN4YKa npuya 0 kamuaunu y Humasckom
OKpYyry

Jopana /JI. Uxkoscku', Cnobonan A. hupuh'*, Katapuna /. Crenmuh', Pagomup b.
Jbynikosuh', Tujana B. JoBanosuh', Mapuja C. Mapkosuh?, Becna I1. Ctankos
JoBanosuh'*

Matricaria chamomilla L., mo3Hara 1moj HapOAHUM HA3WBOM KaMIIIAIIA,
Kao jeaHa o7 HAJICHCHHUJUX JCKOBHTHUX OWJbakKa y TPATUITMOHAIIHO] E€BPOIICKO]
HAapOJHOj MEIUIMHH, TIOCITY>KUJIA je Kao HHCTIUpanuja 3a oBy ctyaujy. Llnss je 6uo
Jla ce HUCTpake eTHOOOTaHWYKH 3HA4a] M CaBpeMEeHa ymnorpeda KaMHIHIE Y
Humasckom okpyry, y jyromcrounoj CpOuju. Kpo3 TepeHcka wucTpaxkuBama
CHPOBEJICHA y PyPAIHUM M YpOaHUM 3ajeHUIaMa, IOAALM CY MPUKYIUbaH! PEKO
WHTEpHET aHkeTa Mel)y cTaHOBHHMIMMa IIOMEHYTOT OKpyra, Qokycupajyhn ce Ha
TPaJULHOHAIHO 3HAE, METOIE IPUIPEME U MEAULIMHCKY YHOTpeOy.

Pesynratu nmokasyjy na ce M. chamomilla npe cBera KOpucTH Kao Onaru
cenatuB (15%), 3a qurectuBHe cMeTHe (25%), peciupaTopre npobieme (50%) u
3a ynane Ha kKoxu (30%). Hajuemthe ce mpunpema kao 4aj, a 3atum obiora. Jour je
outHo uctahm na 80% MCHMTaHKWKAa KOPUCTHU LIBETOBE 3a MPUIPEMY Ipernapara oj
KaMmwiune, JoK 35% wWcnuTaHWKa HABOIM Ja KOPUCTH HAA3EMHHU /€0 OWIbKe.
busbka ce yriaBHOM TPUKYIJba M3 CAMOHUKIMX IIOMyJalHja, alli ce MOXE H
rajutd y OamramMa, IITO yKa3yje Ha BeH eKOHOMCKH U KYJITypHH 3Ha4aj. 3Hame O
YHOTpeOU KaMHUJINLIE IPEHOCH Ce YIIIaBHOM YCMEHOM TPaIMLIUjOM, TOCEOHO Mehy
CTapUjUM >KeHaMa Y JIOKAJIHO] 3ajCAHHMIIM.
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The scent of tradition: an ethnobotanical story of chamomile in the Ni§ District
Ickovski et al., 2025.

OBo0 HCTpaXWBabEe UCTUYE AYTOTpajHy yiory M. chamomilla y noKaJTHUM
3IPaBCTBCHUM TIpakcaMa W MOTpedy 3a OdyBameM CETHOOOTAaHMYKOr Hacieha
yrpkoc 6p30j MoxepHu3anmju. CTynrja JOTPUHOCH IIIHPEM pa3yMeBamy CHCTEMa
3Hama OasupaHor Ha Owjbkama Ha banmkaHy W TOJp)KaBa Jajhba HCTPAKHUBAMA
(hapMaKoJIOLIKOT MOTEHIH]alla KAMUJIKIIE U3 OBOT' PETHOHA.

KibyuHe peum: erHoOoTaHuka, Kamunuua (Matricaria chamomilla L.),
TpaJuIMOHATHA MeAUIIMHA, HUmaBcku okpyr, IekoBuTa ynorpeba

3axBasHuna: OBO HCTpaKUBame je €0 Mmpojekra ,,ETHodapmakosomniko
UCTpakuBame perroHa jyrouctoune CpoOuje, 0-02-17, xoju moapxasa Cprcka
akajeMHja Hayka u yMeTHOCTH. [loapxaHo je u ox cTpaHe MUHUCTapCTBa HayKe,
TEXHOJIOIIKOI pPa3Boja M uHOBaruja PemyOmuke CpbOuje (yrosopu Op. 451-03-
136/2025-03/200124, 6p. 451-03-137/2025-03/200124 u Op. 451-03-136/2025-
03/200027).
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Abstract

Mentha piperita L. in the context of urban ethnobotany - a case study
from the Ni§ District

Jovana D. Ickovski!, Slobodan A. Ciri¢"", Katarina D. Stepi¢', Radomir B.
Ljupkovi¢!, Aleksandra S. Pordevi¢!, Marija S. Markovi¢?, Vesna P. Stankov
Jovanovi¢!

Mentha piperita L. (peppermint), a widely recognized medicinal and
aromatic plant, holds significant ethnobotanical value in traditional healthcare
practices across the Ni§ District of southeastern Serbia. This study explores the
local knowledge, cultural relevance, and practical applications of M. piperita based
on an online survey conducted among residents, primarily from urban areas of the
region. Data collection focused on preparation methods, therapeutic uses,
frequency of application, and socio-demographic patterns of knowledge
transmission.

The findings reveal that M. piperita is predominantly used generally as a
favorite hot beverage (95%), against gastrointestinal disorders (69.5%), and
respiratory issues (43.5%). The plant is primarily used in the form of infusion or
essential oil, with notable seasonal wvariations in use and collection. The
documented uses of M. piperita in the Ni§ District affirm its ongoing relevance and
provide a foundation for further pharmacological and phytochemical studies. This
research underscores the importance of preserving traditional plant knowledge and
supports the integration of ethnobotanical practices into broader public health and
conservation strategies.
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Mentha piperita L. in the context of urban ethnobotany - a case study from the Ni§ District
Ickovski et al., 2025.

Keywords: Mentha piperita, ethnobotany, gastrointestinal disorders,
respiratory issues, Ni§ District
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Caxerak

Mentha piperita L. y koHTeKkcTy ypOaHe eTHOOOTAHHMKE - CTYAUja U3
Humasckor okpyra

Jomana JI. UkkoBcku', Cnobonan A. hupuh'*, Katapuna JI. Crenuh’, Pagomup b.
Jbynkosuh', Anekcanapa C. Bophesuh', Mapuja C. Mapkosuh?, Becna I1.
CrankoB JoBaHosuh'

Mentha piperita L. (menepMuHT, HaHa), MHAPOKO IO3HATA JICKOBUTA W
apoMaTuyHa OMJbKA, UMa 3HAYajHy CTHOOOTAHWYKY BPEAHOCT Y TPAIHIIMOHAIHO]
3IpaBCTBEHO] mpakcu y HurmaBckom okpyry y jyrowcrounom aeiny Cpouje. OBo
UCTPaKUBAE MCITUTYje JIOKAIHO 3Hae, KYJITYPHH 3Ha4aj W TPaKTHYHY MPHUMEHY
M. piperita Xpo3 UHTEPHET aHKETy Ca JIOKAJIHUM CTAHOBHHIITBOM, YTJIABHOM Y
ypbaHuM moapydjuma peruona. Ilpukyrnspame MmojaTtaka OWIO je YCMEpEeHO Ha
METOJie TpUIpeMe, TeparneyTcKke YHoTpeOde, ydecTaJoCT IPUMEHE H  COLHO-
nemorpadcke odpaciie mpeHoca 3Hama.

Pesynratu nokasyjy na ce M. piperita Hajuenihie KOPUCTH Kao MOIyJapaH
torn HaruTtak (95%), MpOTHMB TacTpomHTeCTHHANHWX mopemehaja (69,5%) u
pecnupaTopHux npodiema (43,5%). busbka ce Hajueiihe KOPUCTH y OOJHUKY uaja
WM e€TapcKOT yJba y3 3HaYajHe CE30HCKE BapHjaluje y YIoTpeOH U MPHKYIUbAbY.
JokymeHnroBane ymnorpede M. piperita y Humackom OKpyry moTBplyjy HmeHy
CTaJIHy PEJICBAHTHOCT M MPY’Kajy OCHOBY 3a Jlajba apMaKoJIOIIKa U (PUTOXEMH]jCKa
uctpaxkuBama. OBO HCTpaXHMBAE HArNAlllaBa 3HAYa] OYyBaba TPATUIMOHATHOT
3Hama O OWJbKaMa W MOJpKaBa MHTETPaldjy €THOOOTAHWYKHX TPAKCH Y MIHpE
CTpaTeruje jaBHOT 37paBJba.

Kibyune peun: M. piperita, eTHOOOTaHWKA, TaCTPOMHTCCTUHAIHU
nopemehaju, peciupatopHu pobiemu, Hummascku okpyr

3axBagnuna: OBO HCTpaXHBamke je €0 MpojeKTa ,,ETHO(hapMaKoIonKo
UCTpaXkuBame pernoHa jyroucroune Cpouje”, 0-02-17, koju noapxkasa Cpricka
akajemMuja Hayka W ymeTHoctH. IloapikaHo oj ctpaHe MUHHCTapCTBa Hayke,
TEXHOJIOWIKOT pa3Boja M uHoBanuja PemyOnukxe Cpbuje (Yrosopu Op. 451-03-
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Abstract
Traditional use of wild aromatic herbs as spices in southeastern Serbia

Slobodan A. Ciri¢'", Jovana D. Ickovski', Katarina D. Stepi¢', Radomir B.
Ljupkovié¢!, Tijana V. Jovanovi¢!, Marija S. Markovi¢?, Vesna P. Stankov
Jovanovi¢'

Aromatic wild herbs have played an essential role in traditional cuisines
and folk practices across the world. This ethnobotanical study investigates the
traditional use of wild herb specifically Origanum vulgare L. (wild oregano),
Mentha spp. (wild mint), and Thymus spp. (wild thyme) - as culinary spices in the
Nis District of southeastern Serbia. Data was collected through an online survey,
focusing on harvesting practices and culinary applications. The results indicate that
these herbs are commonly harvested in late spring and early summer, dried
naturally, and used to season dishes such as meats, cheeses, stews, and herbal teas.
Beyond flavoring, the herbs are also associated with health-promoting properties,
such as aiding digestion and boosting immunity. Out of the total 47 respondents, 17
reported using harvested wild herbs as spices, from which 5 reported using wild
oregano, 7 reported using mint and 5 reported using thyme. The rest of the
respondents stated that they use commercially available spices.

Traditional knowledge about using wild herbs is gradually declining due to
changes in lifestyle and the market availability of commercial spices. This study
highlights the need to document and preserve ethnobotanical heritage related to
wild aromatic herbs used as spices in the area of the Ni§ District, which benefits
both health and culinary practices.
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Traditional use of wild aromatic herbs as spices in southeastern Serbia Ciri¢ et al., 2025.

Keywords: Origanum vulgare, Mentha spp., Thymus spp., spices,
ethnobotany, Ni§ District
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CaxeTak

TpaguuuoHanHa ynorpeda apoMATHYHUX CAMOHHKJINX OM/baKa KAa0 3a4MHA Y
jyroucrounoj Cpouju

Crnobonan A. hupuh'*, Joana /. Uikoscku', Katapuna /. Crennh', Pagomup b.
Jbynikosuh!, Tujana B. Joanosuh', Mapuja C. Mapkosuh?, Becna I1. Ctankos
JoBanosuh'

ApoMaTh4HE CaMOHHKIE OWbKE Wrpane Ccy CYITHHCKY YIOTY Y
TPaJULHMOHATHO] KYJIMHAPCKO] MpaKcH MHpoM cBeta. OBa eTHOOOTaHWYKA CTyIuja
UCTpaXxyje TPaJUIMOHAIHY YIOTpeOy CAMOHHUKIINX OMJbaka, KOHKpeTHO Origanum
vulgare L. (auBibu opuraHo), Mentha spp. (nuBjba HaHa) u Thymus spp. (OUBIba
MajurHa AyIIUIA), Ka0 KyJIMHAPCKUX 3a4rHa y HUIIaBCKOM OKpyry jyroMcTouHe
Cp6uje. [Tonanu cy NpuKyIJbeHN MyTEM OHIIAjH YITUTHHUKA, ca (POKYCOM Ha IpaKce
CaKymjpamkha M KYyJHMHApCKy HOpuMeHy. Pesynratu ykasyjy na ce oBe OHIbKe
Hajuenthe Oepy KpajeM mposeha W TOYeTKOM JieTa, IPUPOIHO CYIIe U KOPHCTE 32
3a4MbaBaBbE jela Kao IITO Cy Meca, CUPEBH, IMANpHKAIIh, a KOPUCTE Ce U Kao
owpHE dajeBu. [lopen ymorpebde 3a mobosbame yKyca, OBe OMIJbKE Cy TTOBE3aHE U
ca CBOjCTBMMA KoOja MOCIEIIY]y 31paBjbe, MOMYyT MOoOO0bIlakha Bapekha U jadarba
umyHurera. Ox ykynHo 47 ucnuTaHuka, 17 je HaBeJo Ja KOpUCTH yOpaHe
CaMOHUKJIE OMJbKE Ka0 3a4rHe, O Yera je 5 KOPUCTHIIO TUBJBH OPUTaHO, 7 HAHY U
5 majunHy aymmiy. Octaiy UCTIMTaHUIM Cy M3jaBUIIM JJa KOPHCTE KOMEPIHjaIHO
JOCTYIIHE 3a4HHE.

TpaauIMOHAIHO 3HAKE O KOPUIINCHY CAMOHUKINX JEKOBUTHX 3auydHa
MOCTENICHO Cce TyOHM yclieJ NMpoOMeHa y HadWHy JKMBOTAa M JIAKIIE JOCTYITHOCTH
KoMeplyjaHux 3aunHa. OBa CTyadMja UCTHYE TOTPeOy 3a JOKYMEHTOBAaHmEM H
OUyBamkeM €THOOOTaHWYKOT Hacieha moBe3aHOr ca apoMaTHUYHHM CaMOHHKIUM
OmsbKama Koje ce KOpHCTe Kao 3a4MHU Ha moapy4jy Humasckor okpyra, a Koje cy
3HaYajHE ¥ 32 37]paBJbe U 32 KYJIMHAPCKY MPaKCy.
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Abstract

Wild fruits as a culinary and medicinal resource: Ethnobotanical
research for NiS District

Slobodan A. Ciri¢'", Jovana D. Ickovski', Katarina D. Stepi¢', Radomir B.
Ljupkovi¢!, Tijana V. Jovanovi¢!, Marija S. Markovi¢?, Vesna P. Stankov
Jovanovi¢!

Wild edible fruits have long been an integral part of traditional food
systems and cultural practices in Serbia. This ethnobotanical study focuses on the
traditional use of four commonly foraged wild fruits - blueberries (Vaccinium
myrtillus L.), wild strawberries (Fragaria vesca L.), dogwoods (Cornus mas L.),
and wild blackberries (Rubus fruticosus L.) - in the Ni§ District. Fieldwork was
conducted through online survey in order to document local knowledge and
cultural significance. Among total 47 respondents, 8 reports use of blueberry, 7
reports use of blackberry, 13 reports use of wild strawberries and 3 use of reports
dogwood. These fruits are traditionally consumed fresh or processed into jams,
juices, syrups, and are also valued for their medicinal properties, particularly in
supporting digestion, immunity, and cardiovascular health. The collection and use
of these wild fruits are closely tied family traditions, often passed down orally
through generations. This study highlights the importance of preserving traditional
knowledge and promoting sustainable use of wild fruit resources.

Keywords: wild fruits, Vaccinium myrtillus, Fragaria vesca, Cornus mas,
Rubus fruticosus, ethnobotany, Ni§ District
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Caxerak

CamonukJe Bohke Ka0 KyJMHAPCKH U JIEKOBUTH pPecypc:
ETHOo00TaHN4YKO0 HCTpakuBamwe 32 HumaBcku okpyr

Cno6oman A. hupuh'”, Jopana JI. Uukoscku', Katapuna JI. Crenuh!, Pagomup b.
Jbynkosuh!, Tujana B. Joanosuh', Mapuja C. Mapkosuh?, Becna I1. CtankoB
JoBanoswuh!

CaMoOHMKJIE jeCTHMBe BOhKe nyro cy OwWwie He3ao0WiIa3aH €0
TpaguuuoHanHe ucxpane u y Cpouju. OBa eTHoOOTaHMYKa cTyauja (Goxycupa ce
Ha TpaJUIMOHAIHY YHOTpeOy YETHpH YecTO CaKyllJbaHe CaMOHHKIEe Bohke -
ooposuuue (Vaccinium myrtillus L.), nusme jaroge (Fragaria vesca L.), apena
(Cornus mas L.) n nueibe kynune (Rubus fruticosus L.) - y HummaBckom okpyry.
HcTpaxuBame je CIpoBEICHO IMyTeM OHJIjH YITUTHUKA KaKo OU ce JOKYMEHTOBAIIO
TPaJULMOHATHO 3HaWkE M KyIATYpHH 3Hayaj oBux Bohku. Oxp ykymHO 47
WUCIUTAaHUKA, 8 je mpujaBwiio ynorpeOy OopoBHHMIlE, 7 je NMPHjaBHIIO yHOTPeOy
IUBJbE KyNHUHE, 13 MCIUTaHUKA je MPHjaBUiIO YIMoTpeOy LIyMCKe jaroje oK je 3
npujaBwio ynorpeOy apena. OBe Bohke ce TpaAULMOHAIHO KOH3YMHpPAjy CBEXe
un ce npepalyjy y 1iemMoBe, COKOBe, cHpyIle, a Takohe ce IeHe u 300r CBOjHX
JICKOBUTHX CBOjCTaBa, MOCEOHO y MOOOJbIIAKY Bapema, UMyHHUTETa M 31paBiba
cpma. Cakympamke U ymnoTpeba OBHX CaMOHUKINX BONKHM TIOBE3aHE Cy ca
NOPOAMYHHUM TpaIulivjaMa, Koje ce 4eCTO NMPEHOCe YCMEHO Kpo3 reHepanmje. OBo
UCTPaKUBAkE UCTHUE BAXKHOCT OUyBamba TPAAULMOHAIHOT 3HaHkha U MPOMOBHCAHA
OJIp)KUBE yIOTpeOe pecypca CaMOHUKIINX Bohaka.

Kibyune peuun: camonukie Bohke, Vaccinium myrtillus, Fragaria vesca,
Cornus mas, Rubus fruticosus, ernobotannka, HumraBcku okpyr

3axBannuna: OBO ucTpaxuBame je neo npojekra "ETHodapMakononko
UCTpakuBame perroHa jyroucroune Cpouje", 0-02-17, xoju moapxasa Cpricka
akajzeMuja Hayka U ymetrHocTH. [loapikaHo je u o ctpaHe MUHHCTapCcTBa HayKe,
TEXHOJIOUIKOT' pa3Boja W uHoBanMja PemyOmukxe CpOuje (yroBopu Op. 451-03-
136/2025-03/200124, 6p. 451-03-137/2025-03/200124 u 6p. 451-03-136/2025-
03/200027).
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Abstract

Allelopathic effect of Equisetum arvense L. on germination
Solanum lycopersicum var. cerasiforme and Lycopersicum esculentum

Svetlana M. Tosi¢!, Jovana B. Nikoli¢!, Martina V. Kuzmanovi¢', Milica
M. Pavlovi¢!”*

Equisetum arvense L. (Horsetail) is medicinal plant species that, due to its
multiple uses in traditional medicine, has a significant place among medicinal
plants. With the progress of scientific research, the medicinal potential of Horsetail
has been confirmed, so phytopharmacy recommends its use to improve human
health.

Apart from its medicinal effects, E. arvense also has a wide biotic
importance. Thanks to its fungicidal properties and other biological activities,
organic and biodynamic agriculture recommends extracts of E. arvense herb for
obtaining healthy plants. Studying the biotic importance of E. arvense, the question
of its allelopathic potential arose. In this sense, the goal of this research was to
examine the allelopathic capacity of E. arvense for germination and early
vegetative development of apple tomato (Lycopersicum esculentum) and cherry
tomato (Solanum lycopersicum var. cerasiforme) seedlings, which, apart from
plantations, are often grown in gardens.

The process of seed germination is less sensitive to the presence of
allelochemicals than the growth and development of seedlings in the earliest stages.
The response of the seedlings depends on the concentration of the extract. The 1%
concentration extract exhibits a stimulating allelopathic effect, and under these
conditions the seedlings had the highest biomass. Evaluating the seedlings
according to the BBCH scale, it was observed that with the increase in the
concentration of extracts, their development slows down, the presence of seedlings
with fully developed cotyledons decreases (score 100), and the number of less
1 Svetlana M. Tosié (https://orcid.org/0000-0003-3403-2740), Jovana B. Nikoli¢, Martina V.
Kuzmanovi¢, Milica M. Pavlovi¢ (https://orcid.org/0009-0009-1282-0595), University of Ni§, Faculty

of Sciences and Mathematics, Visegradska 33, 18000 Nis, Republic of Serbia
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developed seedlings, where the stems with cotyledons are pierced by the seed coat
(score 007) increases.

Extracts of 5% and 10% concentration have a inhibitore effect on the early
development of seedlings of both tomato varieties.

Keywords: biotic importance, Equisetum arvense L.,  Lycopersicum
esculentum, Solanum lycopersicum var. cerasiforme, allelopathic capacity,
germination

Acknowledgements: This research was supported by Ministry of
Science, Technological Development and Innovations of the Republic of Serbia,
contract No. 451-03-136/2025-03/200124 and 451-03-137/2025-03/200124

Caxkerak

Anesionarcko aejcrBo Equisetum arvense L. Ha kinjame
Solanum lycopersicum var. cerasiforme n Lycopersicum esculentum

Csernana M. Tommh!, Josana b. Hukonuh!, Maptuna B. Ky3manosuh!,
Muuia M. [Masnosuh!”

PacraBuh Equisetum arvense L. je nexoButa OMibHa BpCTa Koja 300T CBOje
BHINIECTPYKE yHOTpeOE y TPaauIMOHAIHO] MEIWIIMHHU, 3ay3uMa 3Ha4ajHO MECTO
Mel)y sekoBuTHM Omibkama. Ca HallpeTKOM HayKe JICKOBHUT MOTCHITHjal pacTaBrha
je mpoy4eH u moTBpheH, crora ¢puTodapmanrja npenopyuyje Beropy ynorpedy 3a
1000JbIAKE 3APABIba JbYIH.

OcuM NEeKOBHTOT JejcTaBa, pacTaBUn MMa M INUPU OMOTHYKM 3HAYA].
3axBasbyjyhu QYHTHIIMIHUM CBOjCTBHMA M JPYT'MM OHOJOIIKMM aKTHBHOCTHMA,
opraicka W OHWOJMHAMH4YKa IIOJHOIPUBPENA MPEIOPydyjy eKCTpakTe xepoe
pacraBuha 3a goOujame 3apaBux Ousbaka. M3yudaBajyhum OHMOTHUYKH 3HAuaj
pacraBuhia, HAMETHYJIO C€ TIMTamhE¢ FHETOBOI ANENIONATCKOT MOTEHIMjaia. Y TOM
CMHCIY UMb MCTpaXXHBamka OO je MCHHUTATH ajesloNaTcKH KamamuTeT pacTaBuha
Ha KIMjalbeé W paHM BEreTaTMBHM pa3Boj KiIHMjaHala napanajza jadydapa
(Lycopersicum esculentum) w depu mnapanajza (Solanum Ilycopersicum var.
cerasiforme) KOjH c€ OCHM IIAaHTAXXKHO YECTO Taje U OaIlITeHCKU.

IIpouec xiujama ceMeHa je Mame OCETJbUB Ha  IPUCYCTBO
ajieJIOXEMHUKalFja HEero pacTemne U pa3Buhe KinjaHala y HajpaHWjuM CTaAnjyMUAMa.
OxroBop KiWjaHalua 3aBUCH Ol KOHIEHTpamuje ekcrpakTta. Exctpakt 1%
KOHIICHTpAIMje HCIOJbaBa CTUMYJATUBHO aJelieNIoNaTcKo JejCTBO M Y TUM
yCcIOoBMMa KIHMjaHIM cy uMmanu Hajehy Oumomacy. OnemuBameM KidjaHana y
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ckimany ca BBI[X ckamoM 3amakeHO je Ja C€ ca IopacToOM KOHIICHTpAIldje
eKCTpakaTa ycliopaBa HHXOBO pa3Bulie, omaga 3acTYIJBEHOCT KiIMjaHala ca
MOTIYHO pa3BujeHNUM KoTmwienonuma (omena 100), a moBehaBa ce Opoj ciaduje
pasBujenux kiujaHara (omeHa 007) kox kojux crabaole ca KOTWJICIOHMMA
mpoOuja ceMermbauy.

Exctpakti xonunenrpamuja 5% u 10% wuMajy MHXHOMTOPHO JIEjCTBO Ha
paHu pa3Boj KIMjaHaua ode copTe mapanajsa.

Kmbyune peum: Ouonomiku 3Hauaj, Equisetum arvense L., Lycopersicum
esculentum, Solanum [ycopersicum var. cerasiforme, anejaonaTcku KamauTeT,
KJIHjambe

3axBanHuna: OBO HCTPAKUBAE j€ TOAPKAHO O] cTpaHe MUHHCTapCTBA
HayKe, TEXHOJIOLIKOT pa3Boja 1 nHoBanuja Penyonuke Cpouje, Yrosop Op. 451-
03-136/2025-03/200124 1 451-03-137/2025-03/200124.
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Abstract

Unlocking the potential of wild myrtle (Myrtus communis L.)
in the agri-food sector for enhanced food security

Ahmed Snoussi'”, Hayet Ben Haj Koubaier!, Saoussen Bouacida!, Nabiha
Bouzouita!

The exploration of underutilized and wild-growing plant species represents
a promising strategy for ensuring sustainable development and food security.
Myrtus communis L., commonly known as myrtle, is one of the most important
aromatic and medicinal plants of the Myrtaceae family, which includes about 50
species native to the Mediterranean basin. This typical Mediterranean shrub grows
wild in the North West side of Tunisia and is traditionally known for its medicinal
and culinary uses. It is particularly rich in bioactive compounds, essential oils, and
natural antioxidants. However, its full potential remains largely untapped in
modern agri-food systems. Wild myrtle offers a unique opportunity to develop
innovative food ingredients, natural preservatives, and functional products that
align with current trends in health-focused and sustainable nutrition.

In this context, the present study aims to develop novel food applications
by utilizing different parts of the Myrtus communis plant. First, we were interested
in the extraction of essential oil extracted from myrtle leaves and its incorporation
into cured sausage formulation as a natural preservative. During storage, sample
containing myrtle essential oil showed better microbiological stability than the
control. Moreover, the sensorial evaluation shows that 0.05% of essential oil added
to the formulation of cured sausage enhanced its sensorial quality.

On the other hand, particular attention was given to the berries of the plant,
which are known for their high amounts in phenolic compounds, especially
anthocyanins. Ethanol-based extraction trials demonstrated that 80% ethanol

yielded extracts with the most suitable characteristics for liqueur production.

I Ahmed Snoussi (https:/orcid.org/0000-0002-1857-4892), Hayet Ben Haj Koubaier
(https://orcid.org/0009-0004-7999-805X), Saoussen Bouacida (https://orcid.org/0000-0001-6280-
9049), Nabiha Bouzouita (https://orcid.org/0000-0001-5837-6172), Laboratory of Innovation and
Valorization for a Sustainable Food Industry — LR21AGRO04, Higher School of Food Industries of
Tunis, 58 Avenue Alain Savary Cité El Khadra 1003, Tunis, Tunisia
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Furthermore, myrtle fruit jelly was added into the formulation of yogurt.
The impact of jelly addition on the sensory, physicochemical, microbiological, and
rheological properties of the yogurt was assessed over storage time. The results
suggest that myrtle jelly can be effectively used in the development of fruit-based
stirred yogurt, offering both functional and sensory benefits.

This study highlights the industrial potential of wild-growing myrtle,
emphasizing its relevance in the development of innovative strategies for the agri-
food sector. The valorization of this underutilized plant can have a significant
socio-economic impact by generating income, creating employment opportunities,
and improving living conditions in rural communities. Such an approach supports
the sustainable use of local natural resources and contributes to the achievement of
Sustainable Development Goals.

Keywords: Myrtus communis L., leaves, fruits, wild, food applications

Résumé

Valorisation du myrte a croissance spontanée (Myrtus communis L.) :
perspectives d’application dans les industries agroalimentaires au
service de la sécurité alimentaire

Ahmed Snoussi'*, Hayet Ben Haj Koubaier!, Saoussen Bouacida!, Nabiha
Bouzouita!

L’étude et la valorisation des espéces végétales sous-exploitées et a
croissance spontanée constitue une stratégie prometteuse pour promouvoir un
développement durable et renforcer la sécurité alimentaire, notamment dans le
contexte des systémes alimentaires résilients. Myrtus communis L., communément
appelé myrte, est 'une des plantes aromatiques et médicinales les plus importantes
de la famille des Myrtaceae, qui comprend environ 50 espéces originaires du bassin
méditerranéen. Cet arbrisseau pousse spontanément au Nord-Ouest de la Tunisie et
est traditionnellement reconnu pour ses usages médicinaux et culinaires. Il est
particuliérement riche en composés bioactifs, en huiles essenticlles et en
antioxydants naturels. Cependant, son potentiel demeure sous-exploit¢ dans les
systémes alimentaires actuels. Le myrte offre une opportunité unique de
développer des ingrédients alimentaires innovants, des conservateurs naturels et
des produits fonctionnels répondant aux tendances actuelles en matiére de nutrition
saine et durable.

Dans ce contexte, la présente étude vise a développer de nouvelles
applications alimentaires en valorisant différentes parties de la plante Myrtus
communis. Dans un premier temps, nous nous sommes intéressés a I’extraction de
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I’huile essentielle a partir des feuilles de myrte et a son incorporation dans une
formulation de saucisson en tant que conservateur naturel. Lors du stockage,
I’échantillon contenant de I’huile essentielle de myrte a présenté une meilleure
stabilité microbiologique que I’échantillon témoin. De plus, 1’évaluation sensorielle
a montré que 1’ajout de 0,05 % d’huile essentielle dans la formulation améliorait la
qualité sensorielle du saucisson.

Par ailleurs, une attention particuliére a été portée aux fruits de la plante,
connues pour leur richesse en composés phénoliques, notamment en anthocyanes.
L’étude de I’extraction alcoolique des fruits du myrte pour la préparation de la
liqueur, en faisant varier le pourcentage d’alcool (60 a 90%), a montré que
I’utilisation de 1’éthanol a 80% pour la préparation des extraits des fruits fournit
une liqueur avec la meilleure composition en polyphenols.

De plus, une gelée a base de fruits de myrte a été incorporée dans une
formulation de yaourt. L’impact de cet ajout sur les propriétés sensorielles,
physico-chimiques, microbiologiques et rhéologiques du yaourt a été évalué tout au
long de la période de stockage. Les résultats suggérent que la gelée de myrte peut
étre utilisée efficacement dans le développement de yaourts brassés aux fruits,
apportant a la fois des bénéfices fonctionnels et sensoriels.

Cette étude met en lumiére le potentiel industriel du myrte poussant a 1’état
sauvage, en soulignant les opportunités dans le développement de stratégies
innovantes pour des applications alimentaires. La valorisation de cette plante sous-
exploitée peut avoir un impact socio-économique significatif en générant des
revenus, en créant des opportunités d’emploi et en améliorant les conditions de vie
dans les communautés rurales. Une telle approche favorise ’utilisation durable des
ressources naturelles locales et contribue a la réalisation des Objectifs de
Développement Durable.

Mots-clés: Myrtus communis L., feuilles, fruits, sauvage, applications
alimentaires
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Abstract
The alimentary use of water caltrop (7rapa natans) in Europe
Lukasz Luczaj'”

Water caltrop (Trapa natans) is an annual plant species producing fruits
with edible seeds that are rich in starch and proteins. The species from this genus
have been extensively used as food in many countries of the world. The aim of this
paper is to present the alimentary use of this plant in Europe.

Water caltrop was critically endangered in many countries of Europe e.g.
Poland or Germany due to the disappearance of oxbow lakes and introduction of
fish eating water caltrop plants. It is still classified as near threatened in Germany
according to IUCN and is protected under conservation law. Recently however it is
spreading, e.g. in Poland due to climate warming.

This paper examines the use of the species in Poland, Lithuania,
Montenegro, Hungary and Italy.

Keywords: wild food plants, gastronomic ethnobotany, historical
ethnobotany, Trapa natans, water caltrop, alimentary use, aquatic edible plants,
Europe
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Streszczenie

Wykorzystanie spozywcze kotewki wodnej (7rapa natans) w Europie

Lukasz Luczaj'”

Kotewka wodna (Trapa natans) to gatunek ro$liny jednorocznej, ktora
wytwarza owoce z jadalnymi nasionami bogatymi w skrobi¢ i biatko. Gatunki z
tego rodzaju sg szeroko wykorzystywane jako zywno$¢ w wielu krajach $wiata.
Celem tego artykutu jest przedstawienie wykorzystania spozywczego tej rosliny w
Europie.

Kotewka wodna byta krytycznie zagrozona w wielu krajach Europy, np. w
Polsce czy Niemczech, z powodu zaniku starorzeczy i wprowadzenia roslin
rybozernych kotewki wodnej. W Niemczech gatunek ten nadal jest klasyfikowany
jako gatunek bliski zagrozenia zgodnie z IUCN i podlega ochronie na mocy prawa
ochrony przyrody. Ostatnio jednak rozprzestrzenia si¢, np. w Polsce z powodu
ocieplenia klimatu.

W artykule tym przeanalizowano wykorzystanie tego gatunku w Polsce, na
Litwie, w Czarnogorze, na Wegrzech i we Wtoszech.

Stowa kluczowe: ro$liny dziko rosngce, etnobotanika gastronomiczna,
etnobotanika historyczna, Trapa natans, kotewka wodna, zastosowanie spozywcze,
jadalne rosliny wodne, Europa

Podziekowania: Niniejsze badania zostaly dofinansowane przez
Ministerstwo Nauki Rzeczypospolitej Polskiej w ramach Programu ,,Regionalna
Inicjatywa Doskonatosci”, Umowa nr RID/SP0010/2024/1, zawartej pomigdzy
Skarbem Panstwa, Ministerstwem Nauki i Uniwersytetem Rzeszowskim.
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Abstract

Nutrition and traditional use of forest fruit trees as integral parts of
diabetes treatment in the Pirot District (Serbia)

Stefan Lj. Markovi¢!", Slavoljub Uzunovi¢!, Andela S. Pan¢i¢?, Marija S.
Markovié?, Olivera Papovi¢*, Vesna P. Stankov Jovanovié?

The paper explores the role of nutrition in the treatment of diabetes. The
approach to nutrition as part of therapy requires careful analysis of scientific
knowledge, taking into account the complexity of the disease and individual
variations among patients.

People with diabetes should be aware of the importance of a balanced and
varied diet. The diet should be adapted to individual needs, considering factors
such as age, gender, level of physical activity, and general health. Efforts should
also be directed toward educating patients about the importance of proper nutrition,
regular physical activity, and glycemic control.

The role of nutrition in diabetes treatment is reflected in the following: 1.
Balanced macronutrient intake, with an emphasis on complex carbohydrates, fiber,
and low glycemic index foods, helps regulate blood sugar; 2. Proper nutrition
reduces the risk of cardiovascular disease, neuropathy, and other diabetes-related
complications; 3. It is especially important in type 2 diabetes, where weight loss
can significantly improve insulin sensitivity; 4. Nutrients like magnesium,
chromium, vitamin D, and antioxidants play role in improving insulin function.

In regions like the Pirot District in Serbia, traditional knowledge about
forest fruit trees contributes to local diets and may support diabetes management
! Stefan Lj Markovi¢, Slavoljub Uzunovi¢ (https://orcid.org/0000-0002-3961-1066), University of
Nis, Faculty of Sport and Physical Education, Carnojeviéa 10A, 18000 Nis, Republic of Serbia;
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through natural, nutrient-rich options. This ethnobotanical study focuses on the
traditional use of seven commonly foraged wild fruit trees: cornelian cherry
(Cornus mas L.), small-flowered black hawthorn (Crataegus pentagyna Waldst. &
Kit. ex Willd.), black mulberry (Morus nigra L.), blackthorn (Prunus spinosa L.),
almond-leaved pear (Pyrus amygdaliformis Vill.), European wild pear (Pyrus
pyraster (L.) Burgsd.), and cowberry (Vaccinium vitis-idaea L.) - in the Pirot
District. Fieldwork was conducted through a survey to document local knowledge.
Among 67 respondents who mentioned diabetes control and treatment, 12 referred
to thet use of forest fruit trees: two reports on the use of cornelian cherry fruits in
the form of decoction; one report on the use of small-flowered black hawthorn
fruits in the form of decoction; one report on the use of black mulberry leaves in
the form of infusion; two reports on the use of blackthorn fruits in the form of
decoction; three reports on the use of almond-leaved pear in the form of decoction (
one referring to fruit and two to bark); two reports on the use of European wild
pear fruits in the form of decoction; and one report on the use of fresh cowberry
fruits.

Nutrition is very important in diabetes management. The traditional use of
forest fruit trees from the Pirot District not only supports metabolic health,
prevention, and control of diabetes but also preserves the cultural and ecological
heritage of the region.

Keywords: nutrition, diabetes, prevention, regular physical activity, forest
fruit trees, Pirot District
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Caxerak

Hcxpana n TpagunnoHaaHo Kopumheme IPpBEHACTHX IIYMCKHUX
BOIHMX BpcTa K20 caCTaBHU /1eJ10BM TPeTMaHa qujadereca y
IMuporckom oxpyry (Cpouja)

Credan Jb. Mapkosuh!”, Cnasosby6 V3ynosuh!, Auhena C. ITanunh?, Mapuja C.
Mapkosuh®, Onusepa [Tanosuh®, Becna I1. Crankos Josanosuh®

Pan wuctpaxyje yiory ucxpaHe y Jedemy amjabereca. Cam mpHCTyH
HUCXpaHU Kao Jely Tepanvje 3axTeBa MaXJbUBY aHAM3y HAyYHUX Cca3Hamba,
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y3uMmajyhu y 003up CJIOKEHOCT OOJIeCTH W WHAMBHAYATHE Bapujarje mehy
nanujeHTuMa.

Ocobe ca aujaberecom Tpeba na Oyay CBECHE BaXHOCTH YPABHOTEIKEHE U
pasHOBpcHe wucxpane. VcxpaHy je mNOTpeOHO NPWIATOAWTH HHINBHIYATHUM
norpedama, y3umajyhu y 003up GakTope Kao IITO Cy CTapOCT, IMOJI, HUBO (hHU3NYKE
aKTHBHOCTH U OIIIITE 3/IPaBCTBEHO cTame. Takohe, Hanope je moTpeGHO yCMepuTH
Ka eIyKalWju NanujeHata O 3Hayajy MNpaBUJIHE HCXpaHe, PEeJoBHE (u3nuKe
AKTUBHOCTH M KOHTPOJIE TIIHKEMH]eE.

Viora ucxpane y Jjedewy aumjabereca oriepa ce y ciuenchem: 1.
VYpaBHOTE)KEH YHOC MaKpOHYTpHjeHaTa, ca HarlackOM Ha CJOXEHE YIJbeHe
XHUJIpare, BIAKHA M XpaHy ca HUCKUM TJIMKEMHUjCKHM HWHJICKCOM, IOMaxe y
perynucawy HuBoa Iuehepa y kpBu. 2. [IpaBunHa ncxpana cMamyje PH3HK OJ
KapJIMOBacKylapHUX 00JieCTH, HEypoTaThje U APYriuxX KOMIUIMKAIHja TOBE3aHMUX ca
njaberecoM. 3. [loceOHO je BakHa Kox Aujabereca THMa 2, rAe TYOUTaK TElecHe
TEKWHE MOXE 3HAYajHO MOOOJBIIATH OCETJBMBOCT HAa HHCYNIMH. 4. XpaHJbUBE
MaTepuje IOMyT MarHe3ujyma, XpoMa, BUTaMUHa J| WM aHTHOKCHIAaHATA WMajy
yIIory y mo0oJbiiamy (QyHKINje HHCYIHHA.

VY peruonnma oyt [Tuporckor okpyra y CpOuju, TpaIuIIOHATHO 3HAE
0 IIyMCKHM BONHMM BpcTama JONPUHOCH JIOKATHO] UCXPaHH M MOXE TOAPKATH
yhopaBjbame AujadeTecoM Kpo3 NPUPOIHH YHOC XpaHJbMBUX Matepuja. Oba
eTHOOOTaHMYKa CcTyauja (OKycHpa ce Ha TpaAWIUOHAIHY YIOTpedy cenam
camoHuKinX BohHux Bpcra: npeH (Cornus mas L.), upum rtnor (Crataegus
pentagyna Waldst. & Kit. ex Willd.), upau ayn (Morus nigra L.), Tpwuna (Prunus
spinosa L.), nuBjba Kpyuika ,.cinanomnayga“™ (Pyrus amygdaliformis Vill.), nuBiba
kpymka (Pyrus pyraster (L.) Burgsd) u Opycuuna (Vaccinium vitis-idaea L.) - y
IMuporckom okpyry. TepeHCKO HCTpakMBambe CIPOBEACHO je MyTeM aHKeTe Y
MJbYy JOKYMEHTOBama JOKAJIHOT 3Hama. On yKynmHO 67 WCIUTaHHKa KOjU Cy
NIOMEHYJIM KOHTPOITY | JIedere nujadereca, 12 u3BemrTaja 0THOCHIO ce Ha IIyMCKe
BOliHE BpCTe: JIBa M3BEIITaja O YIIOTPEOU IUI0I0BA APEHA Y OOJUKY JACKOKTA; jeaH
M3BEITaj 0 YHOTPeOu IDI0Z0Ba IPHOT TJI0ra y OONHKY JEKOKTa; jelaH M3BEINTaj O
ynorpeOu JIUCTOBA LIPHOT JAyAa y OoOJNWKY WH(Y3a; ABa U3BEIITaja O YHoTpeOu
Ioga TpHUHE y OONMKY JEKOKTa; TPH H3BEIITaja O YHOTPeOM IUBJbE KPYIIKE
,,CITaHoMare " y 00Ky IeKOKTa (07 KOjHX je je/laH U3BEIITaj O yIoTpeOu ILUI0I0Ba,
a JIBa 0 ymoTpeOwm Kope); IBa M3BEIITaja O yImoTpeOU IUIOAOBa AMBIBE KPYIIKE Y
00Ky IEKOKTa; U jeJlaH U3BEILTa] O YIOTpeOU CBEKUX IJ10J0Ba OpyCHHLIE.

Hcxpana je Beoma 3HadajHA y yIIpaBbamy aujadberecom. TpaauimonamTHomM
yIoTpeOoM IpBeHACTUX LIYMCKHX BONHMX BpcTa u3 [lupoTckor okpyra He camo Ja
ce ToApKaBa MeTabONMIKO 3paBJbe, KOHTpoJa U Jieueme nujadeteca, Beh ce uyBa
U KYJITYPHO ¥ €KOJIOIIKO Haciehe OBOr pernoHa.

Kibyyne peum: wucxpana, nujaberec, NpEBEHTHBA, pPEAOBHA (HU3UUKA
aKTUBHOCT, IlyMcke BohHe Bpcte, [Tuporcku okpyr
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3axpasHuna: OBO HCTpaKUBame je €0 Mmpojekra ,,ETHodapmakosomnko
UCTpakuBame perroHa jyrouctoune CpoOuje, 0-02-17, xoju mogpxasa Cpricka
akajeMuja Hayka U ymetHocTH. [loapikaHo je u o ctpaHe MUHHCTapCcTBa HayKe,
TEXHOJIOIIKOT pa3Boja u uHOBarmja PemyOmuke CpOuje (yrosopu Op. 451-03-
136/2025-03/200124, op. 451-03-137/2025-03/200124 u Op. 451-03-136/2025-
03/200027).
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Abstract

Assessment of the antioxidant properties of methanolic extracts of the
plant species Geranium macrorrhizum from the post-fire area

Vesna P. Stankov Jovanovi¢!”, Marija Ili¢?, Violeta Miti¢', Jelena Nikoli¢', Marija
Dimitrijevi¢*, Slobodan Ciri¢!, Marija S. Markovi¢*

Periodic fires in nature have a complex role in the ecosystem, because they
can create favorable conditions for populations of particular plant species that did
not exist or were very poorly represented before the fire, and by changing the
composition of the soil, fires can directly affect the biochemical and physiological
properties of the observed plant.

Antioxidants are natural or synthetic substances that, when present in small
amounts relative to a substrate susceptible to oxidation, can counteract oxidation or
inhibit reactions initiated by reactive species. Numerous plant species are excellent
sources of antioxidants. Considering the importance of the antioxidant properties of
plants, the plant species Geranium macrorrhizum (family Geraniaceae) was
analyzed as one of the most abundant representatives of this family in the post-fire
area. This plant is used in traditional medicine.

This work aims to determine the antioxidant activity of methanolic extracts
of G. macrorrhizum, collected in the area of forests that were affected by fire, and
to compare it with the antioxidant activity of the same plant species, collected in
the area of beech forest that was not affected by fire, using methods for the
assessment of antioxidant properties.

The antioxidant properties were evaluated through the ability to scavenge
free radicals in vitro using the DPPHe and ABTS<+ methods and the total reducing
*l Vesna P. Stankov Jovanovié (https://orcid.org/0000-0001-7885-0476), Violeta Mitié
(httDs://orcid.0y2/0000-0003-4121-6492), Jelena Nikoli¢ (https://orcid.org/0000-0002-9351-331X),
Slobodan A. Ciri¢ (https://orcid.org/0000-0002-6285-3127), University of Nis, Faculty of Sciences
and Mathematics, ViSegradska 33, 18000 Nis, Republic of Serbia
2 Marija Ili¢ (https://orcid.org/0000-0002-3426-5301), Specialized Veterinary Institute, Dimitrija
Tucoviéa 175, Ni$, Republic of Serbia
3 Marija Dimitrijevi¢ (https://orcid.org/0000-0002-3407-6498), University of Ni§, Faculty of
Medicine, Zorana Pindi¢a 80, Nis, Serbia
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power (TRP) method. The antioxidant properties of plants are usually due to the
content of phenolic compounds, and total phenolic content (TPC) and total
flavonoid content (TFC) were determined.

The total reducing power of the tested plants from the post-fire area and
outside was estimated using the Fe(IlI)/Fe(Il) reduction system with ascorbic acid
as a standard.

By determining the "scavenging" antioxidant free-radical capacity
according to 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical, we can see that the
antioxidant activity of the plant species G. macrorrhizum from the post-fire area is
higher than outside it.

The total reduction power of G. macrorrhizum from the post-fire area is
lower than that of the control group.

It was found that the total flavonoid content, total polyphenolic content,
and antioxidant activity determined by the ABTS method of the methanol extract
of G. macrorrhizum from the post-fire area were lower than in the control group,
which means that the fire had a negative impact.

Keywords: Geranium macrorrhizum, post-fire area, antioxidant
properties, DPPH, ABTS, TRP, TPC, TFC

Acknowledgements: Acknowledgment: This research was created as a
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Caxkerak

HcenutnBame aHTHOKCHIAHTHE AKTHBHOCTH METAHOJHHUX eKCTPaKaTa
onsbHe BpcTe Geranium macrorrhizum ca noapy4ja moKapuIITA

Becna I1. Craukos Josanosuh', Mapuja Mnuh?, Buonera Mutuh', Jenena
Huxkonuh!, Mapuja lumurpujesuh’, Cno6onan hupuh', Mapuja C. Mapkosuh*

[lepronuynu moxxapu y NpUpoOAN UMajy CIOXKEHY YJIOTY Y €KOCHCTEMY, jep
MOTY CTBOPHTH IOBOJbHE YCJIOBE 3a HacelhaBame ofpeheHnx OMJBPHMX BpCTa Koje
npe moXkapa HUCY IOCTojajie Wiau cy Owmie Beoma cinabo 3acTyIUbeHE, a Kpo3
NPOMEHY cacTaBa 3eMJBHUILTA MOXAPH MOTY TUPEKTHO YTHLATH Ha OMOXEMH]jCKE H
(huzHoIIoIIKE 0OCOOHHE caMe OUJBKE.

AHTHOKCUJIAHCH Cy TIPUPOJHE MM CUHTETCKE CYIICTAaHIE KOje MPUCYTHE Yy
MaJIMM KOJIMYMHAMA Y OJTHOCY Ha CYIICTPAT KOjH je MOMJIOXKaH OKCUAALUjU, UMajy
CIIOCOOHOCT J1a C€ CYNPOTCTaBE OKCHUIAIM]M WJIM J1a MHXHOUpAjy peakiuje Koje
WMHHULIMPAjy peakTHBHE Bpcre. bpojHe OmibHE BpcTe IpeacTaBibajy A00ap H3BOP
anTnokcuanaca. C 003UpOM Ha BaXKHOCT aHTHOKCHIATUBHUX OCOOWMHA OWIbaka
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aHanm3upaHa je OmspHa Bpcta Geranium macrorrhizum (dam. Geraniaceae) kao
jeoHa oA Haj3aCTYIUBCHHUjUX TpPENCTaBHUKA OBe (amMuinje Ha MOIPYYjy
omnoxkapeHor mojapydja. OBa OWJbKa je BeoMa JICKOBHUTA M KOPHCTH C€ Y HapOIHO]
MEIULIHY.

Hums oBor pama je oxapehuBame aHTHOKCHIATHBHE AaKTUBHOCTH
METaHOJIHUX eKcTpakaTta G. macrorrhizum, CaKyIUBCHOT Ha MOAPYYjYy ITyMa Koje
cy Ouine 3axBahieHe mokapoM U yropehuBame ca aHTHOKCHIATHBHOM aKTHBHOLINY
ucTe OWJ/bHE BpPCTE, CAaKyIUbEHE Ha MOAPYYjy OyKOBe IlyMe Koja HHUje Owuia
3axBahieHa MoKapoM NPUMEHOM METO/a 32 MPOLEHY aHTHOKCUAATUBHUX OCOOMHA.

AHTHOKCUJIATHBHE KapaKTEPUCTUKE CY IMPOLEHEHE MPEeKO CIOCOOHOCTH
XBaTama CI000MHUX pamukana in vitro wmerogama DPPH' u ABTS™ merona u
MeTojoM oxapehuBama ykymHe penykuuoHe wmohm (TRP). AHTHOKCHIaTHBHA
CBOjCcTBa OmJbaka OOWMYHO Cy TOCHeAuIa canpikaja (EHONHHUX jeIUIbCHa, Ta je
onpehuBan ykymnan caapxkaj ¢penona (TPC) u ykynan cagpxaj draasonouna (TFC).

VYKynHa peIyKuroHa MOh MCIUTHBAHUX OMJbaKa ca MOApYYja MOKAPHILITA
u BaH mera BpiieHa je npumerHoMm Fe(Ill)/Fe(Il) pemykumoHor cucrema ys3
ACKOPOMHCKY KHCEUHY Kao CTaHAap/I.

OnpehuBameM ,,scavening™ aHTHOKCHAAHTHOI CJI000HO-PaIUKATICKOT
KanarnureTa npema 2,2-mudennn-1-mukpwixuapasun (DPPH) paaukany moxkemo
BUJIETH /1a jé aHTUOKCHIATMBHA aKTUBHOCT OWsbHe Bpcre G. macrorrhizum ca
nojpydja moxkapuinra seha Hero BaH mera.

VYkynHa penykuuona moh G. macrorrhizum ca moApydyja MoKapuiiTa je
Mama y OJIHOCY Ha KOHTPOJIHY TPyIy.

OnpehuBameM yKymHOTr cazapxkaja ¢uiaBoHOMa, oapehuBameM yKyIMHUX
NoAU(EHOTHUX jeAMEHha U OApehuBambeM aHTHOKCHUAAHTHE AaKTUBHOCTH
npumenoM ABTS wmeronme yTBpheHO je na je aHTHOKCHAATHBHA akTHBHOCT G.
macrorrhizum ca TIOXapHIITa Mamkba y OJHOCY Ha KOHTPOJHY Tpymy Ouibaka,
OJTHOCHO /12 je MoKap UMao HETaTUBHU YTHUIIA].

Kibyune peuu: Geranium macrorrhizum, Tmoxap, AHTHOKCHUIATHBHE
kapaktepuctuke, DPPH ABTS, TRP, TPC, TFC

3axBajguunma: OBO HUCTPAXHBAKHE j€ HACTAIO Kao pe3yiTaT IpojeKTa
CAHY ,,0-02-17 - ETHO-papmakoinolka cTyadja peruona jyroucroune Cpouje’.
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3axBanHocT ['pany [Tupoty Kao MOKpOBUTEILY CABETOBAA

OGjapuBamke 300pHHMKaA pe3uMea je (¢uHaHCHpaHO W3 Oyuera ['pama
[Tupora.

VY ume HctpaxkuBadkor ApymTsa ,,badbun nHoc, n3 Temcke xon [lupora u
Wnctutyra 3a mymapctBo U3 beorpama, kao opraHuzaropa  CKyIa,
Opranunzanuonor, [Iporpamckor u HayuHor og0opa u CBUX yYeCHUKA CaBETOBambA,
3axBaJbyjeMO ce rpaaoHadenHuky Ilupora, mp Bnamany Bacuhy u merosum
capaJHUINMa, Ha (HUHAHCHjCKO] MOIPLIIM Yy pealu3anuju mpojekra , Tpehe
CaBeTOBAWkE O JICKOBUTOM M CAMOHHKJIOM jeCTUBOM OMIbY Ha TepuUTOpuju ['pana
IIupora.

3a opeanuszamope:

Hp Mapuja Mapkosuh, UcTpaxuBauko apymTBo ,,badun Hoc, Temcka,
ITupor

Hp Jbyounako Pakomar, MaCTHTYT 32 TIryMapcTBO, beorpan
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