ANDREAS WOLNY

BOTAHMYKO APYWTBO

2. CUMNO3NIYM A

 TPEThV BEK
EOTAHUKE Y
BOJBOANHWU”

MATWLLA CPMCKA
HOBW CA[
2023.






Opranuszaropu:
Maruna cpricka, Onesbeme 3a npuponne Hayke, Hopu Can

Bboranunuko apymrso ,,Auapeac Bonmuu”, Hosu Cag

Cyopranuszaropmu:
Menuiuacku dakynter, YauBep3uteT y HoBom Cany

[IpuponHo-maTemarnuku paxynrer, YHuep3uretr y Hosom Cany

HN3naBau:
boranuuko npymrso ,,Auapeac Bomau”, Hosu Can

Maruna cpricka, Onesbeme 3a mpuponne Hayke, Hosu Can

JlekTop:

Hp Ceernana MunammnoBuh, ctpyunu capagHuk, Martuna cprcka, Hosu Can

HacsioBHa cTpaHuna:

Cirsium brachycephalum Jurr.; potorpaduja np bojana bokuh; nu3zajuep Henan Jenmn6oc

Cnonsop:

Typuctnuka opranuszamuja Hosor Cana

CIP - Katanoruszamnuja y myOaukamnuju
bubmotexa Matune cprnicke, HoBu Can

58(082)(048.3)

CUMIIO3UJIYM "Tpehu Bek 6oTanuke y Bojpoauuu’’ (2 ; 2023 ; Hoeu Can)
[Kebura caxeraka] [Enexrporcku u3sop] / 2. cumnosujym "Tpehu Bek OoTaHuke y

Bojsoaunu" 6. oktobap 2023, HoBu Can. - Hou Can : Matuma cpricka : botanndko

npyiteo "Aunapeac Boiauu", 2023. - 1 enekrponcku ontuuku auck (CD-ROM) ; 12 cm

Haci. ca HacnoBHor ekpaHna. - Cakelu yrnopeao Ha CpIl. ¥ €HIJ. Je3uKy. - Perucrap.

ISBN 978-86-7946-445-3

a) boranuka - Annctpaxkti

COBISS.SR-ID 126025481



Yy1aHOBH MOYACHOT 0100pa

Axanemuk Pynong Kacropu, Maruna cpricka, Hoeu Can

Axanemuk Bragumup CreBanoBuh, Cpricka akajeMuja Hayka 1 yMeTHOCTH, beorpan

[Ipod. np Munan MaraByss, Marumna cpricka, HoBu Can

[Ipod. np Jenena bnaxxenunh, buonomxku daxynrer, Yausep3urter y beorpany

[Ipod. np [Man boxa, [lpuponHo-marematnuku dakynrer, Yausepsurer y Hoom Cany

IMIpod. np Mumuna IlaBkoB XpsojeBuh, IIpupomHo-maremarnuku akynrer,
VYuusepsuret y Hosom Cany

[Ipod. np Cuexxana bpkuh, Menumuncku gaxynrer, Yausepsuter y Hosom Cany

Hp bpanucnasa byrtopan, cTtpyyHu caBeTHHK, [lokpajuHCKM 3aBOI 3a 3aIUTUTY
npupozae, Hosu Cag

YsaHoBM Hay4YHOT oa0opa

[Ipod. np l'opan Anaukos, [IpupogHo-MaTemMaTnuku dakynrer, YHupep3uter y HoBom
Cany u borannuko n1pymrBo ,,Aanpeac Boiaau” — npenceqHuk

[Ipod. np Jbumwana Huxonuh, IlossonpuBpennu ¢akynrer, YHuep3uteT y HoBom
Cany u borannuko apymTBo ,,Aunpeac BonHu” — notnpenceHuk

[Ipod. np Hparan Cranuh, npeacennux Matuiie cpricke

[Ipod. np Jparana Bykos, [Ipupogno-matematunuku axynrer, Yausep3uter y Hopom
Cany u boranuuko npymrBo ,,AHnpeac Bonuu”

IIpod. np Janpanka Jlykosuh, ITpupomHo-mareMaTH4ku (aKyJITeT, YHUBEP3UTET Y
Hosom Cany

[Ipod. np Jlana 3opuh, IIpuponHo-matematuuku ¢axynrer, YHuBep3uteT y HoBom
Cany

[Ipod. np Pyxuna Uruh, [Ipuponno-marematnuku dakynter, YHusep3uteT y HoBom
Cany

[Ipod. np Hena Mumuna-Zlykuh, I[IpupogHo-mMaTrematndku GakynTer, YHUBEPIUTET Y
Hosom Cany

[Ipod. np HBophe Manenuuh, [TossonpuBpenuu paxynrer, Yausepsuretr y Hosom Cany

[Ipod. np MBana MaxcumoBuh, IlossonpuBpenuu ¢akynter, Yauep3uter y HoBom
Cany

IIpod. np Cunuwma xonapuh, IIpuponHo-mareMaTnuku (hakyaTeTr, YHUBEP3UTET y
bamwa Jlynu u borannuxo npymrso ,,Anapeac Bosinun”

Jp Mumna Par, [Ipupogno-maremarnuku ¢axynrer, Yausep3uter y Hosom Cany u
borannuko apymtso ,,Auapeac Boaxau”

Hp He6ojma Kmamap, Menuuuncku dakynrer, Yuupep3uteT y HoBom Cany u
boranuuko apymtso ,,Auapeac Boaau”

Yi1aHOBH OPraHU3alHOHOT 0100pa

Hp Bbojana bokuh, [Ipuponno-maremarnyku daxynrer, Yausep3uter y Hoom Cany u
boranuuko npymro ,,Auapeac Bonmnu” — npeaceaHuk

Hp bopuc Panak, [Ipuponro-marematnuku ¢akyinrer, YauBepsurer y Hosom Cany u
borannuko apymrBo ,,AHapeac BomHu” — notnpencenHuk

Hp JoBana Tp6ojesuh Jormh, Marumna cpricka

Jp Munom Unuh, ITpupogno-maremarnuku daxynrer, YauBep3uter y Hosom Cany u
borannuko apymrso ,,Aanpeac Bomau”

Hp Hymwa Kapanosuh, IIpuponHo-marematnuku ¢akynrter, YHuBep3suteT y HoBom
Cany u borannuko apymTBo ,,Auznpeac Boaau”



Ip Mupjana hyk, [Ipuponno-maremarnuku ¢dakynrer, Yausep3utetr y Hosom Cany u
Bboranunuko npymrso ,,Auapeac Bomnn”

Hp Hebojma Knamap, Meauuunacku dakynater, Yauep3uter y HoBom Cany wu
boranunuko npymrso ,,Auapeac Bomnu”

Hp Munena IlonoB, IlosmonpuBpenan ¢axynrer, YHuBepsuter y HoBom Cany wu
borannuko apymtso ,,Aaapeac Bomxau”

Mcp Anexca Biky, [Ipupogno-matemarnuku daxynret, Yausepsurer y Hosom Cany u
borannuko apymtso ,,Aaapeac Bomxau”

Mcp Kpuctuna bophesuh, [Ipuponno-mMaremarnuku daxynrer, YHusepsuter y Hosom
Cany u borannuko apymrTBo ,,Aaznpeac Boaau”

Mcp Ankuna MwunoBanoBuh, IlpuponHo-maremaTnyku (akynaTeT, YHUBEP3HTET Yy
Hosom Cany n borannuko npymrTso ,,Auapeac Boaau”

Mcp [lparan O6panoB, Ilpuponno-marematnuku (akynarer, YHuBep3uter y HoBom
Cany u boranunuko npymrso ,,Aunpeac Bonun”

Mcp JoBan Ilemkanos, IIpupogno-matremaruuku ¢axkynrer, YHusepsuteT y HoBom
Cany u borannuko apymrBo ,,Auznpeac Boauu”

Mcp Tujana lukyseak, [Ipupogno-marematnuku dakynrer, YHuBep3uter y HoBom
Cany u boranuuko npymrso ,,Aunpeac Bonuu”

Mcp bnaroje Ilpna, MenunuHcku dakynrer, YauBep3uter y HoBom Cany



2. cumnosujym ,, Ipehu eex bomanure y Bojeoounu”

PHENOLIC CONTENT AND ANTIOXIDANT ACTIVITY OF Seseli
rigidum WALDST. & KIT AREAL PART AND ROOT EXTRACTS

Milica Pavlovi¢®, Gorica Peli¢
University of Kragujevac, Faculty of Science, Department of Biology and Ecology, Kragujevac, Serbia

*milica.novakovic@pmf.kg.ac.rs

Seseli rigidum Waldst. & Kit is an endemic plant species that is widespread in the
Balkan Peninsula and Turkey. It grows on limestone and silicate, stony and rocky terrain. S.
rigidum is a perennial plant up to 50 cm tall, with an upright stem and a spindle-shaped root.
Leaves are twice pinnately divided, fruit is schizocarp. The species has been used in folk
medicine since ancient times. The root is used in the treatment of rheumatism, the leaves are
used in food, and the fruits are used as an anti-bloating agent. The main goal of this research is
to determine and analyze in detail the amount of phenols, flavonoids, and antioxidant activity
of methanolic, ethyl-acetate, and acetone extracts of S. rigidum. The material was collected
from the locality Ovcar-Kablar Gorge (43°55'07" N, 20°13'17" E). The phenol content was
determined in the extracts (Folin-Ciocalteu method). The total amount of phenols and
flavonoids was higher in polar solvents compared to the non-polar solvent. The content of
flavonoids was determined by the AICl3 method. The highest concentration was measured in
methanolic extracts, phenols from the leaf (98.66+2.64 mg GA/g), and flavonoids from the
stem (20.73+0.55 mg RU/g). In vitro, the antioxidant capacity of extracts was evaluated by 2,2 -
diphenyl-1-picrylhydrazil (DPPH), and antioxidant activity was expressed as the 50%
inhibitory concentration (IC50 values in pg/mL). The highest antioxidant activity was
measured in the methanol extract from the leaves (25.874+0.05 pg/mL). Unlike total flavonoid
content, the total content of phenol is highly correlated with the antioxidant activity of extracts.
The obtained results suggest that further investigations of the pharmacological potential of S.
rigidum can be continued.

Keywords: S. rigidum, secondary metabolites, natural antioxidant

Artemisia annua L. (Asteraceae) - XEMUNJCKA AHAJIM3A U
AHTHOKCUIATHNBHA AKTUBHOCT

Karapuna Pagosanosuh*!, He6ojua Knagap!, Maja Xura'!, Karapuna Bujenuh!,
Baaroje pna!, Muimna Ahumosuh?, Hena l'apapuh!
'Vuupepsurer y Hopom Cany, Meauuuncku daxynrer, Karenpa 3a papmaunjy, Hoeu Can, Cpbuja
2MHCcTUTYT 3a parapcTso U nosprapctso, Hoeu Can, Cpbuja

*katarina.radovanovic@mf.uns.ac.rs

Artemisia annua, y Hapojy mo3HaTa Kao CJIaTKH MeIHH, je 3eJbacTa OubKa u3 paMuiiije
Asteraceae. O naBHHHA ce yroTpebJbaBa y TpaIulIMOHATHO] MEIUIIMHHN Kao OMJbKa KOja nMa
aHTHMaJlapujCKy aKTHUBHOCT, YCJel MPUCYCTBA CECKBUTEPIICHCKOT JIAKTOHA apTEeMHUCHHA.
Takohe, canpxu (eHose u (naBoHOUIE, T CE CBPCTaBa y OMJbKE ca aHTHOKCHIATHBHUM,
AHTUMH(QEKTUBHUM M aHTHUHH(JIaAMaTopHUM aejcTBoM. Luib pama O6u0 je UCHUTHBAHKE
XEMH]jCKOT cacTaBa M aHTHOCKUIaTUBHE aKTUBHOCTH €TaHOJHOT EKCTPAKTa CIATKOr MelnuHa. Y
€TAaHOJIHOM €KCTpakTy xepOe A. annua oxpeheH je caapixaj yKynHUX ¢eHojia METOAOM IO
Folin-Ciocalteu. Pesynaratu cy m3pakeHM Kao mg CSKBHBaJEHTa TajHE KHUCEIWHE/g CyBOT
exkctpakta (mg EI'K/g c.e.). Vkynuu ¢naBoHouau oxapeheHu cy crnekTpodoTOMETpHjCcKu
npahemeM popmupama kommiekca ca AlCls. Pesynratu cy u3pakeHn Kao mg eKBUBAJICHTA
KBepIeTuHa/g cyBor ekcrpakTa (mg EK/g c.e.). AHTHOKCcHIaTHBHA akTUBHOCT ofipeleHa je in
vitro tecropuMa uaxuoumje 2,2-mudennn-1-nukpmwixuapazun (DPPH), xuapokcun (OH),
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HuTpo3o (NO) pamukana ¥ TECTOM HMHXHOWIIMjEe THUNHAHE Mepokcuaanuje. Pesynartatu cy
M3pakeHU Kao KOHIIGHTpaIMja MpH Kojoj je HeyTpanucano 50% paaukana Tj. KOHIEHTpalnja
npu Kojoj je maxubucano 50% nporneca munuane nepokcuaanuje (ICso). Bucoxoedukacaom
TeuHoM xpomarorpadujom (HPLC) wusBpmiena je nerajbHa XeMHjCKa KapaKTepH3alyja.
PesynTatu cy uzpaxeHnu kao ng/g cyBor ekctpakra. [IpuHoc ekcTpakiiije n3HocHo je oko 15%.
Canpxaj ykynmHux ¢enomna uznocuo je 63,02 mg EI'K/g c.e. Cangpxaj ykymuux QraaBonona
uzHocuo je 12,57 mg EK/g c.e. ETaHOomHM eKcTpakT Mokaszao je HajBehu moTeHIujan
HeyTpaiuzauuje DPPH paaukana, npu uemy je 1Cso u3nocuna 1,78 mg/g c.e. OBa BpenHoCT 3a
ocrale cio0oaHe paaukane n3Hocuia je 5,17 mg/g c.e. 3a OH, 79,94 mg/g3a NO u 41,56 mg/g
C.e. 3a JIMIUJIHY INEepOKCUAanujy. JleTeKkToBaHO je MPUCYCTBO KBEPIIETHHA, XJIOPOTCHCKE U
ranae kucenuHe nmomohy HPLC ananmuze. Y HajBeho] KOJTUYMHU JETEKTOBaHA j€ XJIOPOTreHCKa
kucemuHa (651 pg/g c.e.). A. annua npencrabsba 6orat u3Bop ¢eHosa U (PeHOTHUX KHCENUHA.
NuxubutopHa akTUBHOCT Ha y3pouHuke okcuaatuBHor crpeca (DPPH, OH, NO panukamu u
peaxiyja nepoKcuAaluje JUIUAa) nokasyje aa Ousbka uma 100po aHTUOKCHAATUBHO J1€JCTBO.
CBe oBe peMMHUHAPHE in Vitro pe3yaTaTe HeOMXOIHO j& IOTBPANUTH JaJbM HCIUTHBABUMA.

K/byyHe peyu: CIaTKu IICJIUH, €TaHOJHHM €KCTPaKT, (eHONMH, (NIaBOHOMIM, AHTHOKCHUAATHBHA
aKTHBHOCT

3axpanuuna: OBo UcTpaxuBame (GUHAHCHPAIO je MHUHHUCTAPCTBO MPOCBETE, HAYKE U TEXHOJIOMIKOT
pa3Boja Penyonuke Cpouje (0poj yroBopa: 451-03-68/2022-14/200114).

Artemisia annua L. (Asteraceae) —- CHEMICAL ANALYSIS AND
ANTIOXIDATIVE ACTIVITY

Katarina Radovanovi¢*!, Neboj$a Kladar!, Maja Hitl!, Katarina Bijeli¢!, Blagoje Prpal,
Milica A¢imovié¢?, Neda Gavari¢!
"University of Novi Sad, Faculty of Medicine, Chair of Pharmacy, Novi Sad, Serbia
nstitute of Field and Vegetable Crops, Novi Sad, Serbia

*katarina.radovanovic@mf.uns.ac.rs

Artemisia annua, popularly known as sweet wormwood, is a herbaceous plant from the
family Asteraceae. Since ancient times, it has been used in traditional medicine as a plant that
has antimalarial activity, due to the presence of the sesquiterpene lactone artemisinin. It also
contains phenols and flavonoids because it is classified as a plant with antioxidant, anti-
infective and anti-inflammatory effects. The aim of the work was to examine the chemical
composition and antioxidative activity of the ethanolic extract of sweet wormwood. In the
ethanolic extract of 4. annua herb, the content of total phenols was determined using the Folin-
Ciocalteu method. The results are expressed as mg gallic acid equivalents/g dry extract (mg
GAE/g d.e.). Total flavonoids were determined spectrophotometrically by monitoring the
formation of complexes with AICI;. Results are expressed as mg quercetin equivalents/g dry
extract (mg QE/g d.e.). Antioxidant activity was determined by in vitro tests of inhibition of
2,2-diphenyl-1-picrylhydrazyl (DPPH), hydroxyl (OH), nitroso (NO) radicals and lipid
peroxidation inhibition test. The results are expressed as the concentration at which 50% of the
radicals are neutralized, or the concentration at which 50% of the lipid peroxidation process is
inhibited (ICso). Detailed chemical characterization was investigated by high-performance
liquid chromatography (HPLC). The results are expressed as pg/g dry extract. The extraction
yield was about 15%. The content of total phenols was 63.02 mg GAE/g d.e. The content of
total flavonoids was 12.57 mg QE/g d.e. The ethanolic extract showed the highest DPPH
radical neutralization potential, with an ICso of 1.78 mg/g d.e. This value for other free radicals
was 5.17 mg/g d.e. for OH, 79.94 mg/g for NO and 41.56 mg/g d.e. for lipid peroxidation. The
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presence of quercetin, chlorogenic and gallic acids was detected using HPLC analysis.
Chlorogenic acid was detected in the highest amount (651 pg/g d.e.). 4. annua is a rich source
of phenols and phenolic acids. The inhibitory activity on the causes of oxidative stress (DPPH,
OH, NO radicals and lipid peroxidation reaction) shows that the plant has a good antioxidant
effect. All these preliminary in vitro results need to be confirmed by further tests.

Keywords: sweet wormwood, ethanol extract, phenols, flavonoids, antioxidant activity

Acknowledgments: The authors are gratefull to The Ministry of Education, Science and Technological
Development of the Republic of Serbia (grant no. 451-03-68/2022-14/200114).
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3Vuusepsurer y HoBom Cany, Menumuncku daxynrer, Karempa 3a THHEKOIOTH]Y 1 aKynepcTBo, KinHuuku
uenrap Bojsoaune, Hosu Can, Cpbuja
*Vuupepsurer y Hopom Cany, ITpupoaHo-maremarudky paxynrer, JlenapTMan 3a 6uosorujy u exonorujy, Hoeu
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KanTapuoH je oi JaBHMHA TIO3HAT Kao jeAHA O HAj3HAYAjUHHMX JICKOBUTHX OMJbaka
TpaauloHaHe Meauiae. Mehytim, MHOre Bpete pona Hypericum HUCY 1€TalbHO UCTPAKEHE.
[lwsp ucTpaxuBama OWIO je HUCIUTUBAEkE OHOJIONIKOr IOTEHIMjaja (aHTUOKCHIAHTHOT,
AQHTUXUITEPIIIMKEMH]CKOT, aHTUXOJIMHEPTUYKOI, aHTUMUKPOOHOI M CIHOCOOHOCTM WHXUOWIMjE
MOHOaMHUHOOKCH]Ia3a) M XeMHjCKa KapaKTepH3aIja BOICHO-aIKOXOJHIX EKCTpaKara BpCTa pona
Hypericum aytoxtonux Ha Tteputopuju Cpouje u I'puke (H. tetrapterum, H. maculatum ssp.
immaculatum w H. triquetrifolium). Pe3ynratm cy yka3aqu Ha NPUCYCTBO XHIIEPULMHA,
xuriepoprHa, KBEPIIETHHA M PYTHHA y CBUM HCIIHTAaHHM BpCTama, TIOK aMEHTO(IaBOH HHje
JIETEKTOBaH jemuHO kox H. maculatum ssp. immaculatum. Yo4eH je BUCOK HHUBO CIMYHOCTH
xemujckux npodwuna H. tetrapterum w H. triquetrifolium ca OGuonmomkum u3BopoMm apore (H.
perforatum). Ucnutane Bpcre cy Omte cHaxau HeyTpaiauzaropu DPPH, OH u NO panukana, anu
HHCY TOKa3aJie 3HauajHy CIIOCOOHOCT MHXHOMIIM]Ee Tpoleca JUMUAHE nepokcuaanuje. Takohe,
UCIIUTaHEe BpPCTE Cy OWiIe CHAXHM MHXMOMTOPU AKTHBHOCTH MOHOAMHMHOOKCHIa3e A W a-
DIYKO3W/Ia3e, Kao W cnabu MHXUOMTOPU alleTHIIXOJIMHECTepa3e, MOHOAMHHOOKcHa3e b u a-
ammiiaze. YOueHO je CHa)KHO aHTUMHKPOOHO JienoBame mpoTtuB cojeBa MRSA Staphylococcus
aureus, Enterococcus sp. n Proteus mirabilis.

Kmbyune  peum:  Hypericum, AHTUXUIEPIIIMKEMH]CKO  JICNIOBAakbe,  MOHOAMHUHOOKCHJIA3E,
aleTUIIXOIMHEecTepas3a, aHTUMUKPOOHO aenoBambe, HPLC-DAD

3axBannuna: OBO HMCTpaxUBame (QUHAHCHpATU cy MHHHCTapCTBO HayKe, TEXHOJIOUIKOI pa3Boja H
nHoBanmja Penybmuke Cp6uje (0poj mpojekta 451-03-47/2023-01/200114) wu Tloxpajuncku
CeKpeTaphjar 3a BHCOKO 00pa30Bame M HAyYHOHCTPAXKMBAYKY JeNaTHOCT BojBoamue (Opoj mpojexrta
142-451-3129/2022-01).
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