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Program - streda 6.9.2023

Sekce 1: Rostliny aromatické koreninové a lécivé — moderuje: Pavel Kloucek

9:00-10:00
Registrace

10:00-10:15
Uvodni slovo
Pavel Kloucek

10:15-10:35
Genetické zdroje vybranych léCivych rostlin na ZF MENDELU
Jarmilka Neugebauerrova

10:40-11:00
The content of essential oils in five spices of the Apiaceae family
Helena Pluhackova

11:05-11:25
Vyuziti biologicky aktivnich latek v ochrané rostlin.
Pavel Prochazka

11:30-11:35
Terapeuticky potencial Schkuhria pinnata, Asteraceae
Dagmar Jankovska

11:40-11:50
Okrasné dreviny jako zdroj biologicky aktivnich latek
Margita Dvorska

12:00-13:30
Obéd




Sekce 2: Lécivé a jedlé produkty prirodni — moderuje: Adéla Frankova

13:40-14:00
The chemical composition of oils and cakes of Ochna serrulata (Ochnaceae)
and other underutilized traditional oil trees from Western Zambia
Jan Tauchen

14:05-14:25
Jedlé a léCivé houby kultivované v kontrolovanych podminkach
Miroslav Jozifek

14:30-14:50
Semena olejného Inu, konopi setého a ostropestice marianského s ohledem
na jejich kvalitativni parametry a potreby vyuziti
Majka Bjelkova

14:55-15:05 poster 01
Premenlivost sekundarnych metabolitov lieCivych rastlin v réznych pédno-
klinmatickych podmienkach Slovenska
Marta Habanova

15:05-15:15 poster 02
The effect of biostimulants on quantitative parameters and capsorubin
content of selected paprika varieties
Ivana Mezeyova

15:15-15:25 poster 03
Vyuka predmétu LAKR na katedre agroekologie a rostlinné produkce FAPPZ
CZU v Praze
Ludék Tyser

15:25-15:35 poster 04
Environmentalny skrining rozsirenia lieCivy rastlin v Slovenskej republike
Veronika Zitniak Curna

15:35-16:00
Prestavka




Sekce 3: Konopi — moderuje: Anezka Janatova Kosmakova

16:05-16:20
Vyuziti konopi v potravinarstvi, kosmetice a priklady z praxe
Hanka Gabrielova

16:25-16:40
Legislativni bariéry vyuziti konopného kvétu a extraktu
FrantiSek Svejda

16:45-17:00
Nanoformulace extrakt( z vybranych genotyp( Ié¢ebného konopi (Cannabis
sativa L.)
Tomas Skala

17:05-17:30
panelova diskuze

18:00-19:00
Raut na streSe, k tanci a poslechu hraji Elvisovi Sirotci




Program - ctvrtek 7.9.2023

Sekce 4: Rostliny aromatické a lécivé — moderuje: Matéj Bozik

9:00-10:00
Kava, kolacek a kefir

10:00-10:15
Implementace skoficového silice v mlékarenstvi
Anna Sebova

10:20-10:35
Zpracovani bylin a koreni CO2 extrakci
Petr Kolar

10:40-10:50 poster
EPO5 Extraction of rosmarinic acid from Ocimum sanctum using Nades
Nadénka Vrchotova

10:50-11:00 poster
EPO6 Paskalizované homogenaty bylin jako netradicni slozka potravin.
Jana Rysova

11:00-11:10 poster
EPQO7 Potencial mlé¢né fermentace pfi konzervaci ¢erstvych bylin
Eliska Kovarikova

11:10-11:20 poster
EP08 Hodnoceni morfologie a obsahovych latek prihonickych klonl rodu
Echinacea
Marian Sinko

11:20-11:30 poster
EP09 Hodnoceni morfologie a obsahovych latek prihonickych klonl rodu
Echinacea
Marian Sinko

11:30-11:40 poster
EP10 Epigenetic screening of morphinan alkaloids’ biosynthesis in salt stress
conditions
Ema Balazova




11:40-11:50 poster
EP11 Testing of flavonoids as possible a-glucosidase inhibitors
Jana Karlickova

11:50-12:00 poster
EP12 Fermentace jako cesta zpracovani bylinek
Eliska Kovarikova

12:00
Slavnostni ukonceni seminare

12:30
Exkurze
Botanicka zahrada FTZ
Potravinarsky pavilon
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The Genetic Resources of Selected Medicinal Plants in HF
MENDELU

-
Neugebauerova J.

Mendel University in Brno, Faculty of Horticulture, Department of Floriculture and Vegetable Growing, Czech
Republic

AIM

The aim of this study is to evaluate the genetic resources of Achillea, Glycyrrhiza, and Rheum.
MATERIALS AND METHODS

The genetic resources of Achillea, Glycyrrhiza, and Rheum are kept in the ex situ field collection of HF
MENDELU in Lednice. The biochemical substances were identified in 13 accessions of Achillea, 8
accessions of Glycyrrhiza, and 11 accessions of Rheum, in 2022. The active compounds' content in the
aerial parts of Achillea species and the underground parts of Glycyrrhiza and Rheum species were
evaluated using Czech Pharmacopoeia methods.

RESULTS

The content of essential oil in Achillea species ranged from 0.2 to 2.54 ml/kg DM. The glycyrrhizin content
in species of Glycyrrhiza varied between 0.56% and 6.91% DM. The rhein content in Rheum species ranged
from 0.16% 10 0.61% DM.

CONCLUSIONS

The evaluation results show that five items of the Achillea accessions meet the requirements of the Czech
Pharmacopoeia (Millefolii herba, with at least 2.0 ml/kg DM of essential oil). The content of glycyrrhizin
complies with the requirements of the Czech Pharmacopoeia in Liquiritiae radix (at least 4.0% DM) in only
one sample of Glycyrrhiza species. None of the evaluated items of the Rheum accessions meet the
requirements of the pharmacopeia for Rhei radix (not less than 2.2% DM of hydroxyanthracene derivatives,
expressed as rhein).

Keywords: Achillea; essential oil; Glycyrrhiza; glycyrrhizin, Rheum; rhein

Contact person:
Jarmila Neugebauerova, jarmila.neugebauerova@mendelu.cz
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The content of essential oils in five spices of the Apiaceae family
I ———

Helena Pluhagkoval”, Barbora Kudla¢kova?, Lenka Svojanovska?

" Mendel University in Brno, Zemédélska 1665/1, 613 00 Brno, Czech Republic
2 Institute of Analytical Chemistry, Czech Academy of Sciences, Vevefi 967/97, 602 00 Brno, Czech Republic

ABSTRACT:

Essential oils obtained from spices, herbs, and medicinal plants are well known in traditional medicine
and are an area of interest due to their various biological activities.

The present study investigates the yield, composition of essential oils (EOs) in five spices (caraway, anise,
coriander, fennel, dill) of the Apiaceae family. EOs obtained by hydrodistillation were analyzed and
identified by gas chromatography coupled to mass spectrometry. Yields of EOs ranged between 0.7-
5.3%. Results showed that the major components present in caraway were carvone (60%) and limonene
(40%); in anise trans-anethole (95%); in coriander linalool (62-68%); in fennel trans-anethole (86-93%) or
estragole (90%); in dill either limonene and carvone (about 47% each), or dill apiole (42%) and limonene
(30%).

RESULTS

Investigating the chemical composition of commonly used therapeutic herbs is important for elimination
of health-threatening substances in the herb material.

CONCLUSIONS

The aim of this study was to compare the differences in yield and essential oil composition of selected
spices of the Apiaceae family. Approximately 20—30 components of EOs were found in all samples.
Carvone (60%) and limonene (40%) was observed as major constituents in caraway. Trans-anethole (94—
96%) was the predominant component in EOs from anise. Coriander EOs were characterized by linalool
(62-68%), y-terpinene (12-14%) and a-pinene (5-8%). Signifficant differences in the composition of
fennel EOs were evident. Trans-anethole prevailed in samples FOEG, FOES and FOEB (86-93%), whereas
estragole was the main component in FOEV (90%) sample. Dill samples were significantly different from
each other. ANEG sample contained mainly carvone and limonene (47% each) and ANEB sample was
consisted mostly of dill apiole (42%), limonene (30%) and carvone (12%). The results presented suggest
that the composition of EOs may be attributed to many factors such as variety, geographical,
environmental and climatic contitions.

The differences in EOs components, particularly for fennel (FOEV), are alarming due to the potential
genotoxic and carcinogenic effects of estragol. It is importatnt that spice producers correctly label and
identify the botanical species they process into spices.

Further research is need to assess the potentional risk to human health and set a limit of
dangerous compounds as alkoxy-substitued allylbenzenes in all raw materials not only those
used as pharmaceuticals.

Keywords: Apiaceae; spices; essential oils; GC-MS
Contact person: Ing. Helena Pluhackova, Ph.D., helena.pluhackova@mendelu.cz
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Vyuziti biologicky aktivnich latek v ochrané rostlin
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The therapeutic potential of Schkuhria pinnata Lam., Asteraceae
I ———

Jankovskd D.1, Kunovska R.! Malanik M.!

1 Department of Natural Drugs, Faculty of Pharmacy, Masaryk University Brno

AM

The aim of the work was a literature search that would summarize the information published about
Schkuhria pinnata Lam., Asteraceae. We focused on the separation of the ethyl acetate extract. The
isolated substances were characterized by spectroscopic methods.

MATERIAL AND METHODS

The air-dried plant S. pinnata; solvents for extraction and column chromatography on silica gel, solvents
for HPLC and LC; the spectroscopic methods: UV, NMR, HRMS, IR.

RESULTS

S. pinata, Asteraceae is an annual herb. It is native to South America but has been introduced into other
countries(Kimani NM. et al. 2018). The extracts of S. pinnata exert antibacterial, antiprotozoal
activity(Kudumela RG. et al. 2019).

The EtOAc extract was subjected to a silica gel column chromatography to afford 88 fractions, based on
HPLC analysis were combined into 26 fractions. Fractions SCH_H_E_32-42 and SCH_H_E_70-71 were
selected for separation on semi-preparative HPLC. Two flavonoids and several sesquiterpene lactones
were obtained. After evaluating the RESULTS

by spectroscopic methods and comparing them with the literature, the following substances were
identified as pectolinarigenin, hispidulin, and the dominant sesquiterpene lactones — schkuhrin | and
schkuhrin Il (Herz W. 1980). Other substances have not been identified yet.

CONCLUSIONS

Schkuhria pinnata, Asteraceae is a source of interesting substances. After the identification of the isolated
substances, cytotoxicity tests and possibly testing of antiproliferative and anti-inflammatory activity are
planned.

Keywords: Schkuhria pinnata, sesquiterpene lactones, anti-inflammatory activity
Contact person: Dagmar Jankovskad, jankovskad@pharm.muni.cz
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Ornamental trees as the source of compounds with potential

biological activity
_______________________________________________________________________________________________________________________|

Dvorska M.?
T Department of Natural Drugs, Faculty of Pharmacy, Masaryk University

The increase of civilization diseases, infections, problems with antibiotic resistance, etc. leads
to the searching for new compounds with specific biological activity. The plant sources of these
substances usually come from plants historically used in the traditional medicine of various
countries. These are not always representatives of native domestic species, so there may be a
problem with their availability. A suitable alternative can be plants used somewhere only for
ornamental purposes, but for which the professional literature describes potential or already
confirmed biological effects. E.g. antioxidant, antimicrobial, anti-inflammatory or cytotoxic
activity is often mentioned.

Very interesting compounds were isolated for example from plant genera Paulownia, Maclura,
Catalpa and others. In Paulownia trees geranyl flavonoids are typically connected with the
biological effects same as prenyl flavonoids and xanthones from Maclura spp. or iridoids isolated
from Catalpa spp.

Information about distribution of active secondary metabolites in certain species, evaluation
of structure/effect relationship and next biological studies are necessary part of research of
potential natural drugs.

Ornamental plants so could be suitable and available source enabling targeted phytochemical
studies and the isolation of potentially therapeutically usable compounds.

Keywords: Paulownia, Maclura, Catalpa, secondary metabolites, activity
Contact person: Dvorska Margita, dvorskam@pharm.muni.cz
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Chemické slozeni oleju a pokrutin z Ochna serrulata (Ochnaceae)
a dalSich nedostatecné vyuzivanych tradi¢nich olejnin ze zapadni

Zambie
]

Tauhen J.

Katedra kvality a bezpegnosti potravin, Ceské zemédélskd univerzita v Praze

Tradi¢ni lokalni rostliny pfedstavuji jednu z moznosti, kterou se daji zmirnit negativnich dopady spojené s
intenzivnim zemédélstvim. Chemické slozeni mnoha téchto rostlin je vSak stale neznamé, znemozniujici
jejich vyuziti v potravindrském a dalsim prdmyslu. Séja zUstava jednou z hlavnich olejovin péstovanych
vZambii (i jinde ve svété), le¢ tradicni olejodarné rostliny zlstavaji opomenuty. V této studii bylo
zkoumano chemické sloZeni tfi olejovin, které jsou mistnimi obyvateli (Lozi) vyuZivané zejm. pro
kuchyriské Ucely. Olej z Parinari curatellifolia a Schinziophyton rautanenii jsou slozeny hlavné z kys. a-
eleostearové (28,58—-55,96 %), linolové (9,78-40,18 %) a olejové (15,26-24,07 %), zatimco Ochna serrulata
obsahuje hlavné kys. palmitovou (35,62-37,31 %), olejovou (37,31-46,80 %) a linolovou (10,61-18,66 %);
vytézek olejd byl rovnéz vysoky (39-71 %). S. rautanenii a O. serrulata byly bohaté na y-tokoferol (3236,18
ug/g, resp. 361,11 ug/g). Tyto rostliny maji potencidl pro pouZiti v potravinarském, technickém nebo
farmaceutickém primyslu.




Jedlé a lécivé houby kultivované v kontrolovanych podminkach
_______________________________________________________________________________________________________________________|

Jozifek M.%, Jablonsky I. %, Praus L.?, Ni¢ek K.3

1 Department of Horticulture, Czech University of Life Sciences Prague
2 Laboratory of Environmental Chemistry, Czech University of Life Sciences Prague
3 Amanita CZ s.r.o.

AM

Medicinal mushrooms have been used for centuries in various cultures (Chinese, Ayurvedic, and Native
American healing practices). These fungi contain bioactive compounds that support human health.
Mushrooms are also bioaccumulators of various elements (for ex. Se and Zn) (de Oliveira et. al 2022).
Selenium and zinc are among the trace elements that have irreplaceable role in the metabolism of the
human body (Ga¢ et al. 2021). The aim of the work was to determine the differences in the accumulation
of Se and Zn between individual species.

MATERIAL AND METHODS

Medicinal fungi were grown on supplemented hardwood sawdust in controlled fruiting chamber at CULS.
Namely Pleurotus ostreatus, Ganoderma sp., Lentinula edodes, and Hericium erinaceus. Gradually
increasing doses of selenium (2, 6 and 18 mg/kg) in substrates in the form of Na,SeOs and zinc (10, 20,
and 40 mg/kg) in the form of ZnSQ4 in cultivated fungi were studied. The content of individual elements
in the samples of fruiting bodies was determined by inductively coupled plasma mass spectrometry (ICP-
MS) after mineralization of the samples in a microwave digestion system.

RESULTS

A significant increase in the content of Se in fruiting bodies occurred at a dose of 18 mg selenium per 1 kg
of substrate without significant loss of yields. The highest uptake of selenium among all species was
observed in P ostreatus. Different concentrations of selenium were obtained from caps and stipes as well
as in different strains. The effect of the enrichment of the substrate with zinc in all studied species was
less pronounced than that of Se enrichment. Increased fortification of zinc led to decreasing yields. Dried
selenium-enriched fruiting bodies of P ostreatus were used in production of dietary supplements. One
capsule (300 mg) contains 37% RDA selenium.

CONCLUSIONS

Analyses had showed that Se uptake increased in all fungi in proportion to increasing Na;SeOs dose. On
the contrary, increasing doses of Zn did not lead to significant accumulation in fruiting bodies even at
higher concentrations.

Keywords: selenium, zinc, medicinal mushrooms, Hericium, Pleurotus, Ganoderma
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Semena olejného Inu, konopi setého a ostropestrce marianského

Ve

s ohledem na jejich kvalitativni parametry a potreby vyuziti
_______________________________________________________________________________________________________________________|

Bjelkova M.

Agritec Plant Research s.r.o.

Je mozno konstatovat, Ze semena Inu, konopi a ostropestfce se uplatnuji v potravinarstvi nebo primyslu
a jejich vedlejsi produkty jsou vyuzivany jako krmné bilkovinné komponenty (pokrutiny a extrahované
Sroty). PouZiti celych semen neni ¢asté, ale mozné napfiklad u slunecnice, Inu, maku a podobné. V
poslednich letech jsou nové perspektivy vyuzitelnosti jako obnovitelnych a hodnotnych surovin pro
procesy reagujici na naléhavou potfebu prechodu na model obéhového hospodarstvi zalozeny na
konceptu nulového odpadu. Mimo technicka vyuZiti jsou idealnimi produkty moucky a vylisky z olejnatych
semen, odvozené z extrakce oleje ze semen, predstavujici vysoky obsah bilkovin, také pro pfitomnost
bioaktivnich latek, jako jsou fenolové kyseliny, flavonoidy, lignany a dalsi antioxidacni slouceniny. Pokud
hovorime o pozitivité z pohledu upotfebeni, je nutné podtrhnout také zlepsujici agrotechnické vlastnosti.
Tyto plodiny se vyznacuji nejen pozitivnimi agronomickymi vlastnostmi, a navic jsou mnohdy vhodné do
okrajovych lokalit, kde mohou mit i pozitivni dopad na udrzitelnost a odolnost agroekosystémd.




Vyuziti konopi v potravinarstvi, kosmetice a priklady z praxe
I ———

Gabrielova H.




Legislativni bariéry vyuziti konopného kvétu a extraktu
I ———

Svejda F.

Prednaska se zamérfuje na aktualni téma v potravinarstvi - vyuziti kvétu a extraktu z technického konopi a
souvisejici legislativni bariéry. Technické konopi, bohaté na kanabinoidy a dalsi uzite¢né latky, nabizi
Sirokou skalu potencialnich aplikaci v potravinafském priimysiu.

Okvéti technického konopi je pfedev§im zemédeélsky produkt, ktery aktudlné pro péstitele predstavuje
nejvynosnejsi ¢ast rostliny. Bohuzel existuji otazky, které nejsou dofeseny na celoevropské urovni, které
brani uplatnéni jeho vyznamného potencialu.

Zpracovani kvétu a extraktu: Pfedstavime rlizné techniky extrakce a zpracovani, které umoznuji vyrobu
kvalitnich potravinarskych produktd z konopi.

Legislativni bariéry: Diskutujeme o aktudlnich zakonech a regulacich, které ovliviuji vyuziti konopi v
potravinarstvi.

Budoucnost vyuziti konopi v potravinarstvi: Zavérem se podivame na perspektivy tohoto odvétvi a mozné
trendy vyvoje.

Prednaska je uréena odbornikdm v potravinarském priimyslu, pravnim expertdm a vSem, ktefi maji zdjem
o tuto aktualni problematiku. Nasim cilem je poskytnout komplexni pohled na vyuZiti konopi v
potravinarstvi a osvétlit soucasné legislativni vyzvy a pfilezitosti.




Nanoformulations of extracts from selected genotypes of

medicinal cannabis (Cannabis sativa L.)
I ———

Skala T.., Frafkovd A.}, Kahdnkovd Z.!, Janatovd Kosmdkovd A.!, Tauchen .1,
Bernardos Bau A.%, Klouéek P.!

1 Czech University of Life Sciences Prague
2 Universidad Politécnica de Valencia

AM

The public and health care providers are increasingly curious about the potential medical benefits of
cannabis. Results from in vitro and in vivo studies demonstrated many beneficial effects of cannabis on
human health, making it a potentially attractive therapeutic agent for skin diseases, such as acne,
dermatitis, wound healing and inflammation [1]. Since topical application of cannabis in the form of
extract is quite challenging due to its physical properties, a nanomaterial as a carrier for cannabis extract
could serve as an alternative to facilitate its application. Indeed, nanomaterials have been used in
medicine and cosmetics for many years.

MATERIAL AND METHODS

Five vehicles were prepared and ethanol extracts from selected varieties of medicinal cannabis with
different cannabinoid profiles were subsequently incorporated. The prepared particles were then
characterized for certain physical properties (size, Z-potential, etc.) in collaboration with the Polytechnic
University of Valencia. In the case of chitosan particles, antimicrobial and cytotoxicity tests were also
performed.

RESULTS

The characterisation of particles confirmed the formation of nanoparticles containing cannabis extract in
most of the samples. These results were also confirmed by electron microscopy. A relatively strong
antibacterial and antifungal effect was observed for the chitosan particles containing cannabis extracts
(64-1024 pg/ml), which varied between each extract (the most active was high THC extract. Cytotoxicity
tests on human skin cells confirmed the low toxicity of the encapsulated cannabis compared to the pure
extracts, except for the particles containing CBD extract, which were cytotoxic at concentrations >64
pg/ml (extract alone >32 pg/ml). For the other particles the value was >256-512 pug/ml. Preliminary results
suggest a promising potential of cannabis extracts in conjunction with several different carriers to combat
skin pathogens, however, more research is needed in the future.

Keywords: medical cannabis, nanomaterials, formulation, antimicrobial activity
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Innovation of a fermented goat milk product
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AM

The pilot study evaluated the microorganism counts and sensory analysis of kefir from goat milk fortified
with cinnamon essential oil and honeydew honey.

MATERIAL AND METHODS

Pasteurized goat milk was used for kefir production, which was inoculated with kefir culture (Chr. Hansen).
Cinnamon essential oil and honeydew honey were added to the milk before fermentation. Four sets of
kefir were made, the first of which was maintained as a control, without any addition of flavouring. The
other three sets varied in the concentration of cinnamon essential oil: 100 pl/l, 200 pl/l, and 300 p/l. The
honeydew honey content was constant at 5% (w/v) for these three sets. The production was repeated
three times in total. The microbiological analysis included determining yeast, thermophilic, and mesophilic
bacteria counts. Furthermore, the effect of the addition of flavourings on the sensory profile and physical
milk parameters was analysed.

RESULTS

It was found that adding flavourings affected all microbial representatives of the kefir culture, but
Streptococcus thermophilus was the most affected. The fortification suppressed the typical goat taste
and odour of goat kefir milk.

CONCLUSIONS

Based on these results, the antibacterial properties of cinnamon essential oil were demonstrated.
However, despite this, the numbers of yeasts and lactic acid bacteria met the limits set by Decree No
397/2016 for the fermented milk product referred to as kefir milk. The RESULTS

of the sensory analysis confirmed that the addition of cinnamon essential oil and honeydew honey
positively influences the acceptability of goat kefir, which in some cases is rejected by consumers
because of it is strong vinegary, yeasty, and sour taste and odour.

Keywords: cinnamon essential oil, fermented milk products, goat milk, honeydew honey, kefir
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Zpracovani bylin a koreni CO2 extrakci

|
Kolar P.

TRUMF INTERNATIONAL s.r.0.

Touto prezentaci Vas chci seznamit se zplsoby ziskavani latek z rostlinnych materiald pomoci rliznych
druht extrakci, se zamérenim na superkritickou extrakci oxidem uhli¢itym.

Soucasti prezentace je prehled rlznych druhd extrakci, véetné nékolika historickych, které se vyuzivaji
dodnes, prikladem je tfeba parni destilace. Nejzajimavejsi technika extrakce je pomoci rozpoustédla CO2,
atov jeho superkritickém stavu neboli stavu, kdy se plyn zacne chovat jako kapalina a velice dobre v sobé
rozpousti pozadované latky z extrahované suroviny.

Seznamime se s podminkami pro vznik superkritického stavu, jaké jsou jeho vyhody, nevyhody a které
latky je mozné vyextrahovat, zda vznikne vice frakci a jak je mozné extrakty ddle zpracovavat, a to nejen
v potravinarském priimyslu, ale i v kosmetice nebo farmacii.

Obecné se jednd o Setrnou separac¢ni metodou, pomoci niz Ize z rostlinnych materialQ ziskat v nich
obsazené latky, jako jsou napriklad tékavé etherické latky — silice, aromata, oleje, barviva, vosky, a mnohé
Superkriticka extrakce, jako druh extrakce, je vhodna obzvlasté pro pfirodni materialy, u nichz nedochazi
ke zvySenému tepelnému namahani suroviny a ke kontaminaci produktu zbytkovym rozpoustédlem.
Rovnéz plsobenim vysokého tlaku v extraktoru je zarucena mikrobiologicka d&istota produktu.
Extrahovatelnost rliznych druh latek zavisi na jejich polarité. Plati zde zndmé pravidlo, Ze ,podobné
rozpousti podobné”.

Spole¢nost TRUMF International s.r.o. provozuje linku pro superkritickou extrakci CO2 v rezimu, ktery Ize
oznacit jako dynamicky mod extrakce, kdy extrakeéni Cinidlo prochazi kontinualné vzorkem béhem celého
trvani extrakce.

Na nasi lince je mozné extrahovat rdzné druhy kofeni, bylin a také rlizné dalsi speciality, jako je tfeba
technické konopi, astaxanthin a dalsi.

Touto prezentaci bych chtél oslovit pfipadné zajemce o spolupraci pro vyuziti tohoto zafizeni a rad bych
podékoval spolupracovnikiim z firmy TRUMF za pomoc pfi pfipravé podkladd pro prezentaci.

Keywords: supercritical CO, extraction, spices, medicinal herbs,astaxanthin,hemp
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EPO1 Variability of secondary metabolites of medicinal plants in

different soil and climatic conditions of Slovakia
|
Haban M.%2, Habdnovda M.3, Zitniak Curna V.1, Raind K.4, Korczyk-Szabé J.!
1 Institute of Agronomic Sciences, Faculty of Agrobiology and Food Resources, Slovak University of Agriculture in
Nitra, Tr. A. Hlinku 2, 949 71 Nitra, Slovak Republic
2 Department of Pharmacognosy and Botany, Faculty of Pharmacy, Comenius University in Bratislava,
Odbojarov 10, 832 32 Bratislava, Slovak Republic

3 Institute of Nutrition and Genomics, Faculty of Agrobiology and Food Resources, Slovak
University of Agriculture in Nitra, Tr. A. Hlinku 2, 949 71 Nitra, Slovak Republic

4 Institute of Plant and Environmental Sciences, Faculty of Agrobiology and Food Resources,
Slovak University of Agriculture in Nitra, Tr. A. Hlinku 2, 949 71 Nitra, Slovak Republic

The system approach to the evaluation of the extension of natural plant resources in Slovakia, depending
on the determinants of the environment, make it possible to carry out an inventory of potential raw
materials usable in various industries. Qualitative indicators were assessed through phytochemical
content analysis of the biologically active substances of secondary metabolism, such as essential oils,
polyphenolic substances, antioxidants and their variability due to different soil-climatic conditions.
Original and effective approach to research and evaluation was supported by genomic analysis based on
microRNA regulatory molecules. The output of the research will be a processed list of natural plant
sources for the Pharmacognostic map of Slovakia.

Keywords: environment; qualitative indicators;, genomic analysis; pharmacognostic map; Slovakia
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EP02 The effect of biostimulants on quantitative parameters and

capsorubin content of selected paprika varieties
I ———
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T Horticulture and Landscape Engineering Faculty, Institute of Horticulture, Slovak University of Agri-culture in Nitra,
Tr. A. Hlinku 2, 949 76 Nitra, Slovakia

AIM

In recent days, several technological innovations were proposed to improve the production and
sustainability through a significant reduction in use of agrochemicals. One of the best approaches to
increase crop productivity is the utilisation of environment-friendly organic products such as
“Biostimulants” (Padmaja et al., 2023) . The AIM

of the experiment was to verify the effect of selected preparations on the quantitative parameters and
casporubin content in annual peppers - varieties Zitava’, ‘Karkulka” and "Hodoninska sladka'".

MATERIAL AND METHODS

As part of the field experiment, Energen Fulhum Plus was applied 1 time, before planting the plants by
soaking the root ball. The preparation Energen Fruktus Plus was applied 2 times during vegetation by
spraying on the leaf. The preparation Humix (new composition) Universal was applied 3 times (before
planting by treating transplants + 2 applications during vegetation by spraying on leaves). Within the
framework of two harvests, the yield parameters were determined and the capsorubin content of the fruits
according to STN 7541 was determined spectrophotometrically from the ground dry pepper fruits.
RESULTS

Anincrease in the yield of fresh matter under the influence of the Humix biostimulant was recorded in the
case of the variety ‘Karkulka” by 51 %, "Hodoninska sladka” by 23% and "Zitava” by 9%. Under the influence
of the biostimulant Emergen, a decrease was recorded in the case of the "Zitava’ variety, but an increase
again in both other varieties. The highest capsorubin content was achieved in the case of application of
Energen, but also Humix caused an increase compared to the control.

CONCLUSIONS

It is necessary to verify the positive effect of the preparations by repeating the experiment under different
agroclimatic conditions (next year). If the RESULTS

are confirmed, we recommend using both monitored biostimulants in practice to increase yields and
capsorubin content in large-scale cultivation.

Keywords: sweet pepper, yields, capsorubin, biostimulants
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EP03 Teaching the MASP course at the Department of
Agroecology and Crop Production of the FAFNR CZU Prague

]
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Department of Agroecology and Crop Production, Faculty of Agrobiology, Food and Natural Resources, Czech
University of Life Sciences Prague

Department of Agroecology and Crop Production at the FAFNR Czech University of Life Sciences Prague
has been teaching the course of medicinal, aromatic and spice plants (MASP) for a long time. In addition
to the general issues of MASP (history and present, legislation, seeds, varieties, plant active ingredients),
the spectrum of basic plant taxa that are most often cultivated, collected and used in the Czech Republic
is discussed. In total, almost 80 main representatives of cultivated and collected MASP are listed, which
are logically discussed according to the main used part of the plant (root, stem and leaf, flower, fruit). For
the cultivated species, the main technologies and conditions of their production are given. The lecture is
also devoted to the specifics of MASP cultivation within the organic farming system. Among other things,
plant and dried drug diagnostics and some possibilities of practical use of MASP are discussed. The
MASP demonstration botanical garden, which is regularly maintained and expanded by the department,
is an integral part of the teaching. Nearly 50 representatives of mainly cultivated MASP are maintained
here. One lecture and exercise is also devoted to an overview of the most important imported species,
mainly from the exotic spice group.

Keywords: MASP, teaching, Czech University of Life Sciences Prague
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AM

Aim of presented research is the mapping of selected medicinal plant species in the Slovak Republic.
Systematic approach to assessing the extension of natural plant resources is supported by the evaluation
of the variability of quantity and quality indicators of current and prospective plant resources with
medicinal effects based on environmental screening. This research is the basis for the database and the
creation of the Pharmacognostic map of Slovakia.
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EPO5 Extraction of rosmarinic acid from Ocimum sanctum using
Nades
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AIM

Rosmarinic acid (RA) and its derivatives exhibit biological actions against various diseases such as
cancer, diabetes, cardiovascular disease, neurodegenerative and inflammatory disorders (Noor et al.,
2022). The most used conventional techniques for RA extraction from plants are Soxhlet extraction,
maceration and new techniques have been introduced such as ultrasound-assisted extraction,
microwave-assisted extraction, and supercritical fluid extraction using mainly organic solvents, e.g.,
ethanol, or acidified ethanol. Due to legislation restriction regarding ethanol, there is a demand for a
solvent meeting the requirements (food industry). The solution could be Nades (Natural Deep Eutectic
Solvents) (Dai et. al., 2015), which are very closed to the plants physiology. We studied mixtures of choline
chloride:glucose, choline chloride:propane-1,2 diol and citric acid:glucose as examples of RA extraction
using Nades.

MATERIAL AND METHODS

Dried, and ground basil leaves were mixed with the prepared Nades and extracted at laboratory
temperature with constant stirring, then the mixture was analysed by HPLC.

RESULTS

Extraction with citric acid:glucose mixtures is more selective and provides comparable or even higher
yields of RA compared to methanol extraction.

CONCLUSIONS

Extraction of RA using citric acid:simple sugar mixtures is a suitable alternative for the extraction of RA in
the food industry and is also a way to develop extracts for diabetics.

Keywords: Rosmarinic acid;0Ocimum sanctum, extraction;, Nades
Contact person: Jan Triska, triska.j@czechglobe.cz

ACKNOWLEDGMENT
This work was supported by the Ministry of Agriculture of the Czech Republic (Project No.
QK1910103).

REFERENCES
Dai Y, van Spronsen J, Witkamp JG, Verpoorte R, Choi YH (2013): Natural deep eutectic solvents

as new potential media for green technology. Analytica Chimica Acta 766 (2013) 61- 68.
http://dx.doi.org/10.1016/j.aca.2012.12.019

Noor S, Mohammad T, Rub MA, Raza A, Azum N, Yadav DK, Hassan MdI, Abdullah M. Asiri AM
(2022): Biomedical features and therapeutic potential of rosmarinic acid. Arch. Pharm. Res. 45,
205-228. https://doi.org/10.1007/s12



https://doi.org/10.1007/s12
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The aim of the work was the use of fresh aromatic and spice plants with maximum utilization of aromatic
and biologically active substances with health benefits

MATERIAL AND METHODS

Fresh raw material - leaves, stems, flowers or flower heads were homogenized with a certain proportion
of water to a homogeneous pulpy mass. This mass (homogenate) was treated without heating using an
isostatic press CYX 6/103 (Zdas a.s.) under pressure of 400 - 500 MPa. The homogenates treated in this
way were stored in the cold and added into food products.

RESULTS

A method of preparation of homogenates and a suitable regimen for their high pressure treatment were
developed. The microbiological stability of the homogenates and the content of selected nutrients were
monitored. The homogenates were then applied to candies, muesli bars, syrups, dressings and dairy
products.

CONCLUSIONS

Herb homogenates have been found to be an optimal alternative to using fresh, dried or frozen herbs or
herbal extracts. Aromatic substances and substances with antioxidant activity are preserved in the
homogenates. Confectionery with the addition of herb homogenates is available in the retail network.

Keywords: herbs, homogenates, foods, high pressure treatment
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LACTIC ACID FERMENTATION IS A PROCESS THAT CAN PROTECT PLANT MATERIAL AGAINST
DECOMPOSITION BY LOWERING THE PH AND ACCUMULATING PROTECTIVE SUBSTANCES PRODUCED
BY LACTIC BACTERIA.

MATERIAL AND METHODS

Portulaca oleracea, Tropaeolum majus and Aegopodium podagraria were harvested during the period of
intensive growth. Fresh material was mixed with NaCl (1.5% w/w). Sauerkraut juice (1% w/w) was used
as inoculum. Fermentation took place in closed PA/PE bags, statically without access to air and at a
temperature of 18-20 °C. The acidification effect was controlled by monitoring the pH.

RESULTS

The fermentation Portulaca oeracea was very successful and the pH dropped from 5.61 to 3.55 within 5
days. In contrast, Aegopodium podagraria does not appear to be suitable for fermentation. The pH change
was from 4.86 to 5.02 in 9 days. Tropaeolum majus was fermentable easily, the pH dropped from 4.68 to
3.80in 5 days.

CONCLUSIONS

The possibility of preserving herbs using the lactic fermentation process depends greatly on the
composition of the herb, especially on the content of fermentable sugars and the presence of
antimicrobial substances. Antimicrobial activity is attributed to Portulaca oleracea and Tropaeolum majus,
they can be successfully fermented. The poor fermentability of Aegopodium podagraria can be a
consequence of the low concentration of fermentable sugars as well as the antimicrobial effects of
substances contained in the material.
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AM

The aim of the study was to compare the content of active substances in individual parts of the plant in
selected clones of hybrides of the genus Echinacea created at the VUKOZ workplace in Prihonice during
2012-2015. In 2019, 23 clones were analyzed and compared together with the botanical species
Echinacea purpurea, originating from the Gene Bank of the Institute for Research and Development. The
total content of the sum of caftar and cichoric acid values was monitored in flowers, roots, leaves and
whole aerial part according to the Czech Pharmacopoeia as the sum of the values of both acids. As a
result, the contents of the monitored acids were several times higher in individual parts of the plant.
MATERIAL AND METHODS

Breeding of the genus Echinacea was started in Prlhonice in 2011 as part of the project of breeding
perennials, with the intention of breeding new ornamental varieties. However, we were also interested in
whether selected clones could have an increased content of active substances usable for the
pharmaceutical industry. In cooperation with VUKOZ in Prihonice and ZF MENDELU based in Lednice, the
evaluation of the assortment of bred clones of the genus Echinacea at the Prlhonice workplace in
Michovka was launched in 2017. In 2019, samples (flowers, roots, leaves and aerial part) were taken again
for repeated evaluation and monitoring of the content in individual parts of the plant. Samples were taken
at the time of full flowering (July) and roots at the end of vegetation (October). The samples were dried at
40 °C. Laboratory evaluation of samples from leaves and roots was performed by liquid chromatography,
according to the methods of the Czech Pharmacopoeia in the laboratory of the Department of Vegetable
Growing and Floriculture ZF MENDELU.

RESULTS

According to the Czech Pharmacopoeia, a minimum content of 0.1% of the sum of caftaric acid and
cichoric acid is required for Echinacea purpureae herba. For Echinacea purpureae radix, the minimum
content of the sum of caftaric acid and cichoric acid is 0,5%, always given as the sum of the two parts
and calculated per dried drug. In selected clones, the average contents of the sum of caftar acid and
cichoric acid in flowers ranged from 0,65% to 6,59%. In the roots, the average sum of these acids ranged
from 0.37% t0 2.70%. The leaves ranged from 0.39% to 3.76%, and the whole aerial part ranged from 0.44%
t0 4.16%. The highest acid sum content was found in inflorescences of clones 57/13,175/13 and 31/183.
CONCLUSIONS

In conclusion, it can be said that the determined amount of the sum of acids in the majority of Echinacea
samples meets the conditions of the Czech Pharmacopoeia.
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AIM

The aim of this work was to examinate the plants from the family Lamiaceae and Asteraceae (Origanum
vulgare L., Satureja hortensis L., Centaurea cyanus L., and Cichorium intybus L.). The antioxidant activity
and antibacterial effect of the plant extracts were studied on selected pathogens as well as the
microscopic identification of drugs and evaluation of their characteristics.

MATERIAL AND METHODS

The morphological features of the preparations were observed using a light microscope. The antioxidant
activity was determined according to the DPPH radical method and the FRAP method. Antimicrobial
activity was evaluated by the agar well diffusion method. The tested bacteria Staphylococcus aureus and
Escherichia coli were obtained from the Czech Collection of Microorganisms (CCM, Brno, Czech Republic).
RESULTS

The occurrence of glandular trichomes was confirmed in the Lamiaceae family. In the Asteraceae family,
it was possible to confirm the occurrence of multicellular trichomes on a cross-section of Cichorii flos.
Saturejae herba had the highest antioxidant activity and Cyani flos flower extract had the lowest one. The
extracts from Saturejae herba and Cichorii flos had the highest antibacterial potential against both
pathogens.

CONCLUSIONS

A specific characteristic found on the leaves of the Lamiaceae family is the Lamiaceae-type gland, which
is composed of 8 segments and has a star-shaped polygon. The essential oils, especifically thymol, and
carvacrol are mainly responsible for the antibacterial effect.
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AlM

- In plants, epigenetic modifications play a role in adaptation to various environmental changes. Changes
in epigenome result in altered methylation patterns of DNA which influences gene expression and possibly
secondary metabolites production (Ldmke and Baurle, 2017).

MATERIAL AND METHODS: Opium poppy plants cultivated in a hydroponic system were subjected to salt
stress (different concentrations of NaCl were used). Using the RT-gPCR method we determined the
relative expression of genes involved (i) in the regulatory processes of epigenetic modifications, especially
DNA methylation (MET1, CMT3, DRM2, ROS1, DME), and (i) in the biosynthetic pathway of
benzylisoquinoline alkaloids (40OMT, CNMT, SalAT, COR).

RESULTS: Enzyme DRM2 is involved in de novo DNA methylation. The expression of the gene for DRM2
was significantly reduced in plants exposed to 5 mmol/I NaCl (p < 0,05). Interestingly, we observed an
increase in the relative expression of the same gene in the group stressed with 15 mmol/I NaCl, although
this was not a significant difference. We observed a significant decrease (p < 0,05;p <0,07; p <0,0001) in
the expression of investigated genes in alkaloid biosynthesis.

CONCLUSION: Based on these RESULTS

we assume that the production of alkaloids is affected by salt stress (concerning the changes occurring
within the biosynthetic pathway of morphinan alkaloids) and changes in DRM2 expression levels indicate
altered methylation status of DNA in the CHH context (H= G, A, T) concerning different NaCl
concentrations.
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AIM

To test if selected flavonoids can inhibit a-glucosidase at biologically relevant concentrations and to
establish the structure-activity relationship.

MATERIAL AND METHODS

In vitro screening was performed by a spectrophotometric method using a-glucosidase from
Saccharomyces cerevisiae, p-nitrophenyl a-D-glucopyranoside as a substrate and the registered drug
acarbose was chosen as the standard substance. Twenty-two flavonoids were investigated.

RESULTS

Six compounds had a higher inhibitory activity than the standard drug acarbose. Quercetin had an ICsq of
1.5 uM while kaempferol and morin were about 4-5 times less potent. Luteolin, hesperidin and 7,8-
dihydroxyflavone were even less active but still appeared more potent than acarbose.

CONCLUSIONS

Flavonoids could be an interesting alternative to acarbose, but their effects on mammalian a-glucosidase
still need to be confirmed in the further experiments.

Keywords: flavonoids, a-glucosidase inhibitors, enzyme from Saccharomyces cerevisiae, in vitro
testing
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EP12 Fermentation as a way of processing herbs
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AIM

Lactic acid fermentation is a process that can protect plant material against decomposition by lowering
the pH and accumulating protective substances produced by lactic bacteria.

MATERIAL AND METHODS

Portulaca oleracea, Tropaeolum majus and Aegopodium podagraria were harvested
during the period of intensive growth. Fresh material was mixed with NaCl (1.5% w/w).
Sauerkraut juice (1% w/w) was used as inoculum. Fermentation took place in closed
PA/PE bags, statically without access to air and at a temperature of 18-20 °C. The
acidification effect was controlled by monitoring the pH.

RESULTS

The fermentation Portulaca oeracea was very successful and the pH dropped from 5.67 to 3.55 within 5
days. In contrast, Aegopodium podagraria does not appear to be suitable for fermentation. The pH change
was from 4.86 to 5.02 in 9 days. Tropaeolum majus was fermentable easily, the pH dropped from 4.68 to
3.80in 5 days.

CONCLUSIONS

The possibility of preserving herbs using the lactic fermentation process depends greatly on the
composition of the herb, especially on the content of fermentable sugars and the presence of
antimicrobial substances. Antimicrobial activity is attributed to Portulaca oleracea and Tropaeolum majus,
they can be successfully fermented. The poor fermentability of Aegopodium podagraria can be a
consequence of the low concentration of fermentable sugars as well as the antimicrobial effects of
substances contained in the material.
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