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Th e Balkan Botanical Congress is an international meeting that has been held nearly every three years, since 1997. It brings 
together botanists from around the world who perform research on plants in the widest sense, as well as scientists who are 
engaged in the plant sciences and their applications. We were honored to host such an extraordinary scientifi c event this year 
in Serbia. 

Th e 7th Balkan Botanical Congress – 7BBC 2018 took place in Novi Sad from September 10th to 14th 2018. Th e Congress was 
organized by the University of Novi Sad, Faculty of Sciences, Department of Biology and Ecology and the “Andreas Wolny” 
Botanical Society, along with the great help of 7 co-organizers and more than 30 supporters and sponsors. It truly was not pos-
sible to happen without exceptional help of our co-organizer - the Institute for Nature Conservation of Vojvodina Province who 
made this congress not only possible, but totally awesome.

7BBC 2018 placed a special emphasis on plants of the Balkan Peninsula and covered various research fi elds. Th e Congress 
was organized into ten sessions: Plant Anatomy and Physiology, Plant Taxonomy and Systematics, Plant Molecular Biology 
and Genetics, Floristics, Vegetation and Phytogeography, Conservation Botany and Plant Invasions, Phytochemistry and Plant 
Resources, Agronomy and Forestry, Botanical Collections and History, Ethnobotany and Cryptogam Biology. Th ese topics 
were elaborated through fi ve plenary lectures given by eminent scientists, as well as in the form of introductory lectures, oral 
and poster presentations. With an overall number of 387 abstracts presented on the very latest of botanical science, we shared 
knowledge, expertise and novel ideas. We welcomed nearly 400 scientists to Novi Sad, and we believe that we succeeded in our 
joint endeavor to make new networks and new connections among botanists. We hope that we contributed to advancements in 
the wide and beautiful fi eld of botany, ranging from fundamental botanical research to applied botany. 

It is our great pleasure to publish this Abstract Book in Botanica Serbica, in the same year that this international journal, a 
renamed continuation of the Bulletin of the Institute of Botany and Botanical Garden Belgrade, celebrates its 90 year jubilee. 
On behalf of the Scientifi c and Organizing committee of 7BBC 2018 we would like to express our gratitude to all contributors, 
colleagues and sponsors for taking part in the 7th Balkan Botanical Congress, as well as for their eff orts and contributions to 
it’s successful realization.

Goran Anačkov and Lana Zorić,
     Co-presidents of the Scientifi c Committee of the 7 BBC

and guest editors of Botanica Serbica 42 (supplement 1).

Vol. 42 (supplement 1) 7BBC Book of abstracts
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Oral presentation 05 06 39

PHYTOCHEMICAL SCREENING AND EVALUA-
TION OF ST. JOHN’S WORT (HYPERICI HERBA, 
HYPERICUM PERFORATUM, HYPERICACEAE) 

BIOLOGICAL POTENTIAL – THE IMPOR-
TANCE OF CRUDE DRUG QUALITY CONTROL

Nebojša Kladar1*, Goran Anačkov2, Nebojša Salaj1, Maja Be-
kut1, Branislava Srđenović1, Neda Gavarić1 & Biljana Božin1

1University of Novi Sad, Faculty of Medicine, Department of Pharma-
cy, Hajduk Veljkova 3, 21000 Novi Sad, Serbia, 2University of Novi 
Sad, Faculty of Sciences, Department of Biology and Ecology, Trg 

Dositeja Obradovića 3, 21000 Novi Sad, Serbia

*Corresponding author: nebojsa.kladar@mf.uns.ac.rs

St John’s wort is a medicinal plant widely used in traditional, as 
well in conventional medicine. Considering the rising market 
demand for Hyperici herba as a result of its medical potential, 
quality control of crude drug is of high importance. Th e aim 
of this study was chemical profi ling of Hyperici herba samples 
as a part of quality assessment, followed by evaluation of bi-
ological potential. Chemical profi ling of Hyperici herba sam-
ples obtained at local markets, pharmacies and health food 
stores of Balkan Peninsula countries, Austria and Turkey was 
performed by HPLC-DAD. Furthermore, the water alcoholic 
extracts of the collected samples were evaluated in the aspect 
of antioxidant potential, as well as for the ability to inhibit bi-
ologically important enzymes such are acetylcholinesterase 
(AChE), monoamine oxidases A and B (MAO-A, MAO-B), 
α-amylase and α-glucosidase. High variability in the amounts 
of hypericin, hyperforin, rutin, quercetin, gallic, chlorogenic, 
caff eic and p-hydroxybenyoic acid within samples was no-
ticed. Generally, the extracts exhibited signifi cant potential 
to inhibit MAO-A and α-glucosidase, which supports the 
proved antidepressant potential of this drug, but also points 
toward a possibility of its use in diabetes type 2 treatment. 
Th e results of antioxidant potential evaluation suggest strong 
potential to neutralize hydroxyl and nitroso radicals, but 
moderate inhibition potential of lipid peroxidation process. 
Overall, the conducted study emphasizes the importance of 
crude drug quality control and identifi es some of the primary 
factors which signifi cantly aff ect the tested parameters.

KEYWORDS: Hyperici herba, Hypericaceae, quality control, 
HPLC-DAD, enzyme inhibition, antioxidant
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CYPSELAE FATTY ACID COMPOSITION OF 
TWO SUBSPECIES OF BALKAN

AMPHORICARPOS AUTARIATUS BLEČIĆ & 
MAYER (COMPOSITAE)

Milan Gavrilović1*, Antonio Fernando M. de Oliveira2, 
Mariana O. Barbosa2, Alfonso Susanna3, Núria Garcia-Jacas3, 

Petar D. Marin1 & Pedja Janaćković1

1University of Belgrade - Faculty of Biology, Institute of Botany and 
Botanical Garden “Jevremovac”, Studentski trg 16, 11000 Belgrade, 

Serbia, 2Department of Botany, Universidade Federal de Pernambuco, 
Av. Prof. Moraes Rego, s/n, Cidade Universitária, 50670-901 Recife, 

PE, Brazil, 3Botanic Institute of Barcelona (IBB, CSIC-ICUB), Pg. del 
Migdia s. n., 08038 Barcelona, Spain

*Corresponding author: mgavrilovic@bio.bg.ac.rs

Th e genus Amphoricarpos Vis. (Compositae-Cardueae-Car-
duinae) belongs to the Xeranthemum group, which, based on 
plastid and nuclear analysis, represents a natural group, well 
characterized on molecular and morphological features. Am-
phoricarpos species are heterocarpic perennial chasmophytic 
plants, mountain endemics in the eastern Mediterranean (the 
Balkans, Anatolia and the Caucasus). Taxonomy of the ge-
nus Amphoricarpos is complex and ambiguous. According to 
Blečić and Mayer there are three taxa distributed on the Bal-
kan Peninsula: A. neumayerianus (Vis.) Greuter (A. neumay-
eri Vis.), A. autariatus ssp. autariatus Blečić & Mayer and A. 
autariatus ssp. bertisceus Blečić & Mayer. Some authors have 
suggested that all the Balkan populations should be treated as 
a single species – A. neumayerianus (Vis.) Greuter. We ana-
lyzed fatty acid composition of central and outer cypselae of 
two subspecies of A. autariatus, using gas chromatography 
coupled with fl ame ionization detector (GC-FID). Out of 8 
fatty acids detected, 6 were identifi ed, ranging from palmi-
toleic (C16:0) to stearic (C18:0) acids. Linoleic acid was dom-
inant in the central, as well as in the outer cypselae of both 
studied taxa, ranging from 31.8 to 57.67%. Unsaturated fatty 
acids were predominant, ranging from 62.43 to 81.58%. Fatty 
acids profi le diff ers among studied taxa, as well as between 
central and outer cypselae of the same taxon. As cypselae fatty 
acids composition may be valuable as taxonomic marker at 
infraspecifi c level, our results demand further examination 
of all Balkan Amphoricarpos taxa from a phytochemical and 
chemotaxonomic point of view. Moreover, the rest of the Am-
phoricarpos taxa from Georgia and Turkey should be included 
in the analysis, with the main goal of contribute to the phylog-
eny of this small, but very complex genus.

KEYWORDS: Amphoricarpos, Asteraceae, fatty acids, phytochemistry
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THE INFLUENCE OF SATUREJA KITAIBELII 
WIERZB. EX HEUFF. ADDITION ON THE
OXIDATIVE STABILITY OF SUNFLOWER

AND OLIVE OIL DURING STORAGE

Nebojša Salaj*, Katarina Jeremić, Maja Bekut, Neda Gavarić, 
Branislava Srđenović, Nebojša Kladar & Biljana Božin

University of Novi Sad, Faculty of Medicine, Department of
Pharmacy, Hajduk Veljkova 3, Novi Sad, Serbia

*Corresponding author: nebojsha_salaj@yahoo.com

Oxidative stability is an important parameter of edible oils 
quality. Autoxidation of oils results in production of various 
products which signifi cantly aff ect the sensory characteristics 
of oil, as well as their nutritional value. Antioxidants have the 
ability to slow down the oxidation process, while currently the 
preference is given to those obtained from natural sources. 
Th e aim of the research was time-dependent monitoring of 
parameters of oxidative degradation in sunfl ower and olive oil 
with the addition of Satureja kitaibelii by chemical and phys-
ical methods. Th e content of primary oxidation products was 
determined by peroxide value method and evaluation of con-
jugated dienes and trienes, while the content of secondary ox-
idation products was determined by evaluation of thiobarbi-
turic acid reactive substances (TBARS). Th e obtained results 
indicated that peroxide values and levels of thiobarbituric 
acid reactive substances were lower in samples with added 
Satureja kitaibelii, while the levels of conjugated dienes and 
trienes were not aff ected by the addition of herb. Addition of 
Satureja kitaibelii signifi cantly slows the lipid oxidation pro-
cess in olive and sunfl ower oil samples during storage time. 
Also, Satureja kitaibelii might represent a potential source of 
natural antioxidants for aromatization of edible vegetable oils 
in the future.

KEYWORDS: Satureja kitaibelii, oxidative stability, sunfl ower oil, 
olive oil

Oral presentation 08 06 59

POTENTIAL OF MELISSA OFFICINALIS
POSTDISTILLATION WASTE EXTRACTS - 

PHARMACODYNAMIC STUDIES

Neda Gavarić1*, Nebojša Kladar1, Katarina Jeremić1,
Maja Bekut1, Branislava Srđenović1, Isidora Samojlik2 &

Biljana Božin1

1University of Novi Sad, Faculty of Medicine, Department of Phar-
macy, Novi Sad, Serbia, 2University of Novi Sad, Faculty of Medicine, 
Department of Pharmacology, Toxicology and Clinical Pharmacology, 

Novi Sad, Serbia

*Corresponding author: neda.gavaric@mf.uns.ac.rs

Lemon balm (Melissa offi  cinalis L., Lamiaceae) leaf is mainly 
used for isolation of essential oil which has numerous phar-

macological activities. Since essential oil is present in low 
amounts in the leaf, large quantity of plant material remains 
unused. Recently, investigation of various lemon balm leaf 
extracts has been given a great attention. In this study, chem-
ically well caracterised ethanol extracts of lemon balm leaf, 
before and aft er hydrodistillation, were evaluated for their an-
tioxidant and anticholinesterase activity in vitro and potential 
anxiolytic and antidepressive activity, infl uence on motor co-
oridnation and memory on experimental animals, as well as 
possible interaction with applied conventional drugs. In vitro 
experiments were conducted spectrophotometrically on sev-
eral antioxidant tests and following Ellman method for evalu-
ation of infl uence on acetylcholinesterase actvity. Pharmaco-
dinamic studies were performed using rotarod performace, 
tail suspension, elevated plus maze and novel object recogni-
tion tests on Swiss Albino male mice. Both examined extracts 
expressed notable antioxidant and anticholinesterase activity. 
None of examied extracts exhibited infl uence on motor ac-
tivity nor antideressive eff ect. Both standard and deodorised 
leaves extracts of lemon balm showed signifi cant anxiolytic 
eff ect, but in applied dosing regiment infl uence on memory 
of experimental animals was not recorded. Morover, there 
was no interactions with applied antidepressive, anxiolytic 
and sedative drugs. Th ese fi ndings indicate that postdistilla-
tion waste remaining aft er hydrodistilation of  essential oil of 
lemon balm could be used as a potential source for pharma-
ceutical industry due to its anxyolitic and anticholinesterase 
activity.

KEYWORDS: lemon balm, postdistillation waste, antioxidant, 
acetylcholinesterase, anxiolytic eff ect, antidepressive activity, motor 
activity, memory
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ANATOMY AND COMPOSITION OF
THE ESSENTIAL OIL OF LARIX DECIDUA L. 

(PINACEAE)

Branislava Lakušić1* & Mirjana Marčetić2

1Department of Botany, Faculty of Pharmacy, University of Belgrade, 
Vojvode Stepe 450, Belgrade, Serbia, 2Department of Pharmacogno-
sy, Faculty of Pharmacy, University of Belgrade, Vojvode Stepe 450, 

Belgrade, Serbia

*Corresponding author: branislava.lakusic@pharmacy.bg.ac.rs

Larix decidua L. is a deciduous coniferous native to the moun-
tains of central Europe, in the Alps and Carpathians. Th e aim 
was to investigate anatomy and the chemical composition of 
the essential oils of needles, stems and strobilus of L. decidua. 
Th e samples were collected from larch trees from cultivated 
conditions (Belgrade, Serbia.) and from natural habitat (Alps, 
Austria). Needles of L. decidua, on cross section are more or 
less elliptically shaped. Two small secretory canals are in the 
mesophyll of the needles, on their lateral sides, just below the 
epidermis. Th e young stem (primary structures) have canals 

Session 6. Phytochemistry and Plant Resources
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in cortex, some are just below the epidermis and many, that 
are in forming phase above the phloem. Th e older stem (per-
ennial stem) has many secretory canals in the parenchyma of 
cortex and in the xylem of secondary wood. Th e essential oils 
were obtained by hydrodistillation and qualitative and quanti-
tative analysis was performed by GC-FID and GC-MS. Small 
amounts of essential oils were extracted from the needles 
(0.06-0.41%), stems (0.31-0.54%) and strobilus (0.16 % and 
0.19 %) of L. decidua. Th e monoterpene (28.70-50.40%) and 
sesquiterpene compounds (41.80-67.20%) dominated in the 
essential oil of needles, monoterpenes (80.50-91.70%) in the 
oil of stems, diterpenes (46.50% and 40.50%) and monoter-
penes (24.20% and 22.20%) in the oil of strobilus. Main com-
pounds in the essential oil of needles represented germacrene 
D (15.2-46.9%), δ-3-carene (4.6-24.6%) and α-pinene (6.3-
14.1%), in the oil of stems α-pinene (12.8-21.8%), δ-3-carene 
(8.6-14.3%) and sabinene (0.5-10.3%), while in the oil of stro-
bilus diterpene of abietane type (4.1-10.2%) and nor-abietatet-
raene (3.9-9.2%) were the most abundant.  Th e larch needles 
and stem essential oils from cultivated and natural habitats 
were quite similar in qualitative composition. However, the 
essential oil of needles from natural habitat contained higher 
content of germacrene D and α-pinene and the oil of stem 
α-pinene and trans-verbenol. Th e oil of larch strobilus from 
natural habitat was characterized by manool and 3-α-ace-
toxy-manool, diterpenes that were not present in the oil of 
cultivated sample.

KEYWORDS: Larix decidua, anatomy, needles, stem, strobilus, 
essential oil

Poster presentation 10 06 53

PIMPINELLA TRAGIUM VILL. (APIACEAE) – 
ANATOMY AND ESSENTIAL OIL

COMPOSITION

Violeta Slavkovska1*, Bojan Zlatković2, Nada Kovačević3 & 
Milica Drobac3

1Department of Botany, Faculty of Pharmacy, University of Belgrade, 
Vojvode Stepe 450, 11221 Belgrade, Serbia, 2Department of Biology 
and Ecology, Faculty of Sciences and Mathematics, University of Niš, 
Višegradska 33, 18000 Niš, Serbia, 3Department of Pharmacognosy, 

Faculty of Pharmacy, University of Belgrade, Vojvode Stepe 450, 
11221 Belgrade, Serbia

*Corresponding author: violetas@pharmacy.bg.ac.rs

Pimpinella tragium Vill. is a perennial, herbaceous plant in-
habiting  dry grasslands, limestone rocky areas and screes 
of wide sense Mediterranean area, east European lowlands 
and Caucasus. Th is study explores the anatomical structure, 
content and composition of the essential oil of the vegetative 
organs and fruit of this species. Th e plant material was col-
lected on two localities: the village Izvor (Bosilegrad, Serbia) 
and Mt. Galičica (FYR Macedonia). Th e anatomical studies 
were conducted on permanent slides obtained by standard 

method of preparation for viewing under a light microscope. 
Th e essential oils obtained by hydrodistillation from roots 
(collected during fl owering and fruiting period), aerial parts 
with infl orescences, and fruits, were analysed by GC-FID and 
GC-MS. Th e anatomical analysis revealed a secondary struc-
ture of root and primary structure of stem with closed collat-
eral vascular bundles. Leaves are isobilateral, amphistomatic; 
petiole is with arched vascular bundles and the fruit (meri-
carp) is semi-circular and lightly ribbed in cross section. 
Non-glandular unicellular and bicellular cuneate trichomes 
are sparsely distributed on the stem, leaves and petiole, but 
very dense on the fruit. Secretory channels are present in all 
organs: in the parenchyma of the root and stem cortex, stem 
pith, in the phloem of root and vascular bundles of stem and 
petiole, by the leaf vascular bundles and in the fruit pericarp. 
Essential oil yields from diff erent parts of P. tragium ranged 
from 0.2-1.1% (v/w). Th e main compounds in the oils from 
roots (in both stages, from both localities), as well as from 
aerial parts and fruits from Mt. Galičica are C-12 norsesqui-
terpenes (trinorsesquiterpenes): pregeijerene (29.0-56.2%) 
and gejerene (14.1-22.9%), whereas those from aerial parts 
and fruits from village Izvor are β-bisabolene (19.1-57.2%) 
and a phenylpropanoid epoxy-pseudoisoeugenyl-2-metohy-
butyrate (17.4-22.2%). Trinorsesquiterpenes, which were also 
found to be characteristic constituents in some other Pimp-
inella species oils, are the most dominant constituents in all 
investigated oils, except in the oil of fruit from village Izvor. 
In addition, phenylpropanoids of pseudoisoeugenol type are 
present in all oils confi rming them as chemical markers of 
Pimpinella species analysed so far.
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Th e genus Heracleum L. (Apiaceae) is represented by a dozen 
of native sub(species) in Southeastern Europe. In this study, 
the composition of the essential oils obtained from the leaves 
and the fl owers of eight taxa of this genus, collected in Serbia, 
Montenegro, Macedonia and Slovenia, was statistically ana-
lyzed to evaluate its chemosystematic signifi cance. Investigat-
ed taxa included H. orphanidis Boiss. and the representatives 
of H. sphondylium group: H. sphondylium L., H. sibiricum L., 
H. montanum Schleich. ex Gaudin, H. ternatum Velen., H. 
pyrenaicum subsp. pollinianum (Bertol.) F. Pedrotti & Pignat-

ti, H. pyrenaicum subsp. orsinii (Guss.) F. Pedrotti & Pignatti 
and H. verticillatum Pančić. Essential oils were hydrodistilled 
using Clevenger-type apparatus and analyzed by GC-FID and 
GC-MS. Chemosystematic signifi cance of their components 
was evaluated using multivariate statistics: principal com-
ponent analysis (PCA), non-metric multidimensional scal-
ing (nMDS) and unweighted pair-group arithmetic averages 
clustering (UPGMA). Th e analyses included our previously 
published data on the oils of eight samples of the leaves and 
three of the fl owers, as well as additionally analyzed oils of 
eight samples of the leaves and fi ve of the fl owers. Leaf and 
fl ower oils of investigated members of H. sphondylium group 
were dominated by various sesquiterpenes [(E)-caryophyl-
lene, (E)-nerolidol, (E)-β-farnesene, α-trans-bergamotene, 
germacrene D, β-bisabolene and/or β-sesquiphellandrene], 
phenylpropanoids [apiole, methyl eugenol, elemicin and/
or (Z)-isoelemicin], and/or monoterpene limonene. On the 
other hand, leaf and fl ower oils of H. orphanidis were rich in 
aliphatic esters, mostly octyl acetate. Separate statistical anal-
yses of the compositions of the leaf oils and the fl ower oils 
demonstrated segregation of H. orphanidis from investigated 
representatives of H. sphondylium group, and grouping of the 
subspecies of H. pyrenaicum within this group. Morphologi-
cally related species H. sibiricum and H. ternatum were closely 
located in PCA and nMDS, and in UPGMA even shared the 
same cluster. PCA showed that some of both aforementioned 
dominant constituents and those present in lower amounts 
infl uenced the separation of investigated taxa. It can be con-
cluded that applied multivariate statistical methods demon-
strated the grouping of investigated Heracleum taxa according 
to their current systematics, and justify further similar study 
on the essential oils of more species of this genus.

KEYWORDS: Heracleum taxa, leaf and fl ower essential oils, GC-
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In the Balkan Peninsula, Heracleum L. taxa (Apiaceae) were 
traditionally used for the treatment of various digestive and 
respiratory diseases, epilepsy, hypertension and sexual weak-
ness. Th e purpose of this work was to investigate 2,2-diphe-
nyl-1-picrylhydrazyl (DPPH) radical scavenging ability of the 
root essential oils of some of the Balkan Heracleum taxa, i.e. 
H. sibiricum L., H. ternatum Velen., H. verticillatum Pančić, 

H. pyrenaicum subsp. pollinianum (Bertol.) F. Pedrotti & 
Pignatti and H. pyrenaicum subsp. orsinii (Guss.) F. Pedrotti 
& Pignatti. GC-FID and GC-MS analysis of these oils, ob-
tained by hydrodistillation using Clevenger-type apparatus, 
revealed the domination of monoterpenes, mostly β-pinene 
(26.2-47.3%). Additionally, H. sibiricum root oil was rich 
in phenylpropanoids, mainly elemicin (25.6%) and meth-
yl eugenol (22.3%). In colorimetric DPPH assay, the stron-
gest activity was exhibited by H. sibiricum oil (SC50=5.19 μL/
mL), followed by H. pyrenaicum subsp. orsinii, H. ternatum, 
H. pyrenaicum subsp. pollinianum and H. verticillatum oils 
(SC50=7.85-12.33 μL/mL). In TLC-DPPH (dot-blot) test, 
three the most active root oils, i.e. those of H. sibiricum, H. 
ternatum and H. pyrenaicum subsp. orsinii revealed yellow 
anti-DPPH zones (Rf=0.30-0.42), which were then eluted and 
analyzed by GC-FID and GC-MS. It was shown that elemicin 
and methyl eugenol, dominant in H. sibiricum oil, were also 
the most abundant in its anti-DPPH zone (64.5 and 19.5%). 
β-Pinene and other monoterpene hydrocarbons were not 
detected in this, and also in the active zones of H. ternatum 
and H. pyrenaicum subsp. orsinii oils (both contained two 
closely located anti-DPPH zones, which were eluted togeth-
er). Anti-DPPH zones of H. ternatum oil were dominated by 
trans-sabinol (21.8%), spathulenol (21.7%) and (E)-sesquila-
vandulol (13.1%), and those of H. pyrenaicum subsp. orsinii 
oil by (E)-sesquilavandulol (14.5%) and intermedeol (13.6%). 
Th ese oxygenated terpenes were detected in H. ternatum and 
H. pyrenaicum subsp. orsinii oils only in small quantities. An-
other minor constituent of H. pyrenaicum subsp. orsinii root 
oil, (Z)-falcarinol, was among the dominant ones in its an-
ti-DPPH zones (11.6%). 
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Th e genus Acinos belongs to the family Lamiaceae, and repre-
sented by ten species native to southern Europe and western 
Asia. Its name comes from the Greek word akinos, the name 
of a small aromatic plant. Acinos orontius (K. Malý) Šilić is a 
synonym of Clinopodium alpinum subsp. orontium (K. Malý) 
Govaerts, and is endemic species in Bosnia and Herzegovina. 
Th e aim of this work was to determine content and composi-
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