Biota. Human. Technology. 2024. No 1 Electronic edition

UDC 581.522.6:633.88(477.51)

Oleksandr Lukash, Yuliia Stupak, Vitalii Morskyi, Maksym Aravin

ADVENTIVE TREE AND SHRUB PLANT SPECIES WITH MEDICINAL PROPERTIES
IN THE CHERNIHIV CITY’S GREEN INFRASTRUCTURE

T~

OsekcaHAp JIykau, FOiiss Ctynak, Bitaninn Mopcekuit, Makcum ApaBiH

AIBEHTUBHI JEPEBHI TA YATAPHUKOBI B POCJIMH
3 JIIKAPCbKVMMM BJIACTUBOCTSAMM VY 3EJIEHIN IHOPACTPYKTYPI
MICTA YEPHIT'OBA

DOI: 10.58407/bht.1.24.1

ABSTRACT

Purpose of the work was to identify introduced species of woody and shrubby plants with medicinal properties
in the Chernihiv city’s green infrastructure and to characterize the medicinal properties of these plants, as well as to
determine their role in providing ecosystem services and to assess the potential possibilities of harvesting them as
medicinal raw materials.

Methodology. The materials were collected during research of green infrastructure facilities of the Chernihiv city
in 2022-2023 using geobotanical methods (Yakubenko et al., 2018). During field research, the degree of invasive activity
of introduced trees and shrubs species was recorded. Degrees of invasiveness were measured according to Wagh and
Jain (2018) with authors modificationand categorised into 4 different categories namely, recently introduced, possibly
invasive, moderately invasive and highly invasive on the basis of their availability. Each category has been given a number
(1 to 4) on the basis of the impact of the species in the study area, the higher the number the higher the invasive impact:
recently introduced (1), possible invasive (2), moderately invasive (3) and highly invasive (4). In order to characterize
the medicinal properties of plants, information sources of the last 20 years were analyzed.

Scientific novelty. The composition of introduced medicinal trees and shrubs of the green infrastructure of the
Chernihiv city was determined. Their role in the optimization of the network of natural, semi-natural and man-made
areas of the green infrastructure of Chernihiv has been established. Medicinal plants are recommended for harvesting
and use.

Conclusions. One of the most compelling motivations to integrate adventive trees and shrubs with medicinal
properties into the landscape the green infrastructure of the Chernihiv city is the ecosystem services they provide.

Another advantage of using introduced trees and shrubs in the Chernihiv city’s green infrastructure landscapes of
is economic. It is that most introduced trees and shrubs are resistant to pests and drought, so less water and fertilizers
are needed to grow them.

Adventive tree and shrub medicinal plants play a primary role in the restoration of man-made and semi-natural
damaged areas, which are necessary to create a complete network of the urban green infrastructure.

The spectrum of pharmacological properties of adventive trees and shrubs that grow in the Chernihiv city’s green
infrastructure is quite diverse: from medicinal and cosmetological to antidiabetic and anticancer effects. However, the
harvesting of a number of plants is limited by resources and the ecologically unfavorable environment of their habitats.
Moderately invasive and highly invasive plants have significant resources and grow in an ecologically safe environment.
The procurement of medicinal raw materials from these plants is to regulate their distribution in the natural objects of
the Chernihiv city’s green infrastructure.
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AHOTAIIA

MeTo10 po60TH 6YJ/10 BUSIBUTH B 3eJieHil iHppacTpyKTypi MicTa YepHirosa iHTpoJyKoBaHi BUJU JlepEBHUX Ta
KYLLLOBMX POCJIMH 3 JIIKyBaJIbHUMHU BJIACTUBOCTSIMHU Ta OXapaKTepU3yBaTH JIIKyBaJIbHi BJIACTUBOCTI LIMX POCJIMH, & TAKOXK
BU3HAYUTHU iX POJIb Y HaJJaHHI €KOCUCTEMHHUX MOCJIYT Ta OLiHHUTHU MOTEHLiMHI MOXJIUBOCTI 360py iX AK JiiKapcbKoi
CUPOBHHH.

MeToaoJorist. MaTepiasu 3i6paHo miJ yac gocai/PkeHHS 06’€KTIB 3esieHOl iHPppacTpykTypu Micta YepHirosa y
2022-2023 pokax reo6oraHiyHUMU MeToAaMu (fAkybeHko Ta iH., 2018). Ilig 4yac moJibOBUX JOCJi[IKeHb OYJIO
3apeECcTPOBAaHO CTYMiHb iHBAa3iMHOI AKTUBHOCTI IHTPOJAYKOBAaHUX BUJIB JiepeB i KyuiB. CTyniHb iHBa3WBHOCTI
BUMiproBasu BignoBigHo 70 Wagh and Jain (2018) 3 mogudikariiieto aBTopiB i kinacudikyBasu Ha 4 pi3Hi KaTeropii, a
caMme: HelloJJaBHO iIHTPOYKOBaHi, MOXK/JIMBO iHBa3ilHi, TOMipHO iHBa3iliHi Ta BUCOKOIHBa3ilHi HA OCHOBI iX JOCTYMHOCTI.
KorxHil kaTeropii 6yJio mpucBoeHo HoMep (Biz 1 10 4) Ha OCHOBI BIIMBY BU/Iy Ha JOCJi[>)KyBaHY TEPUTOPIit0, YUM BUIIUH
HOMEp, TUM BHIIA iHBa3iliHa aKTUBHICTb BUY, TOOTO. HEllloJAaBHO BBeieHUH (1), MOXJIMBHUH iHBa3iiHuM (2), moMipHO
inBaziiHu# (3) i BUcokoiHBa3iiiHui (4). /il xapaKTepUCTHUKH JIiIKyBaJbHUX BJACTUBOCTEN POCJAMH MpPOaHaIi30BaHO
Ixepesa iHdopMarii 3a octaHHi 20 pokiB.

HaykoBa HOBHM3HaA. Bu3dHaueHOo CKJ1a JiKapCbKUX iIHTPOAYKOBAHUX JiepeB Ta YarapHUKIB 3eJieHol iHppacTpyk-
TypHu M. UepHirosa. BcraHOBJIeHO iX poJib y ONITUMI3allii Mepexi NPUPOJHUX, HANIBIPUPOJHUX Ta TEXHOTEHHUX JIIJITHOK
3esieHOI iHGpacTpyKTypH M. YUepHiroa. PekoMeH/J0BaHO JIiKapChbKi pOCJWHMU /151 3arOTiBJIi Ta BUKOPUCTAHHS.

BucHoBKU. O/iHi€I0 3 HAUGI/IbII TePEeKOHJINBUX MOTHUBALIN [JIJ1s iHTerparii aJlBEeHTUBHUX JIepeB i KyIIiB 3 JIiKyBaJlb-
HHMH BJIACTUBOCTSIMHU B JIaHAAdT 3esieHol iHppacTpyKTypu UepHIrosa € eKocuCTeMHi MOCIYTH, IKi BOHU HAJJAl0Th.

[lle ofHa mepeBara BUKOPUCTAHHS IHTPOAYLIEHTHUX JepeB Ta 4arapHukiB y JaHfumadTax 3eseHoi iHdpa-
CTPYKTypHu M. YepHiroBa - ekoHoMiuyHa. BoHa moJjsirae y ToMy 1110 6i/blIicTh iHTPOAYKOBAaHUX JlepeB Ta YarapHUKiB
CTiMKi 10 IKiIHUKIB Ta MOCYXH, TOMY JJIsI iX BUPOIIYBaHHS MOTPiIGHO MeHIle BOJAY Ta JOOPUB.

ANBEHTHBHI /lepeBHO-4YarapHUKOBI JIiIKapCbKi POCJIMHHU Bi[irpaloTh OCHOBHY pPOJib y Bi/JHOBJIEHHI TEXHOTEHHUX i
HaMiBOIPUPOJAHUX TMOIIKO/PKEHUX TEPUTOPiHd, HEOOXiIHMUX [Jis CTBOPEHHs IijicHOI Mepexi MicbKkoi 3esieHOl
iHppacTpyKTypH.

CnexTp dapMakoJOriYHUX BJIACTUBOCTEN a/IBEHTUBHUX JlepeB Ta 4YarapHUKIB, fIKi 3pOCTalOTb y 3eJieHid
iHpacTpyKTypu Micta YepHiroBa A0CUTH pi3HOMaHITHWH: BijJj JIiKyBaJbHO-KOCMETOJIOTIYHUX e(dEeKTiB JI0 MPOTH-
JiabeTU4HOl Ta mpoTUnyxjJuHHOI Ail. [IpoTe 3aroTiBaf HU3KU POCIUH OOMexeHa pecypcaMud Ta €KOJIOTiYHO
HECNPUATJIMBUM CEPEJIOBUIIEM X cepeoBUIL iCHyBaHHSA. [loMipHO Ta BUCOKOiIHBA3iWHI pOC/IMHU MalOTh 3Ha4YHI pecypcu
i 3pOCTarTh y €KOJIOTIYHO 6e31eYHOMY CepeIoBUIIi. 3ar0TiBJIsA JIKAPChKOI CHPOBUHH 3 I[UX POCJIHH € PETYJIIBATH iX
NOIIUPEHHSA Yy NPUPOAHI 06'€KTH 3esieHoi iHPpacTpykTypu M. UepHirona.

Ki11040Bi c/10Ba: 3esieHa iHQpacTpyKTypa, eKOCUCTEMHI TOCAYTH, iIHBa3UBHI POC/IWHHY, JiKapChbKi pOCJUHH, MiCTO

purposes, by using medical and aromatic plants
in recreation areas, natural views can be

Human society depends on the benefits  provided, which is a difficult design process
provided by nature such as food, materials, (Demirkan, 2018).

clean water, clean air, climate regUIatiOH, flood Landscaping is an essential aspect of any

prevention, pollination and recreation  property, be it residential, commercial, or
(European Union, 2012). However, many of industrial. It involves the art and science of
these benefits, frequently referred to as  modifying and designing the land to enhance its
ecosystem services, are used as if their supply is aesthetic appeal and functionality. Sustainable
almost unlimited and treated as free  Jandscapingis atype of landscaping that aims to
commodities whose true value is not fully maximize the benefits of the land while
appreciated. This can result in public authorities minimizing its negative impact on the

turning to built infrastructure - grey infra-  environment. One way to achieve sustainable
structure - as a substitute for natural solutions landscaping is by incorporating medicinal
to problems such as flood prevention. In Europe  plants into the design. Medicinal plants are
we consequently continue to degrade our  plants that are used for their therapeutic
natural capital, jeopardising our long-term  properties. They have been used by various
sustainability and undermining our resilience to cultures for thousands of years for the

environmental shocks. Green infrastructure  treatment of various ailments. Medicinal plants

Introduction

spaces improves the quality of the environment,  offer a unique texture and aesthetic appeal to
the condition and connectivity of natural areas, the landscape (Borealis, 2023).
as well as improving citizens’ health and quality In this regard not only natural species of

of life (European Union, n.d.). This green plants, but also introducers are used to optimize

infrastructure function is primarily prOVidEd by green plantings of green infrastructure.

plants that contain phytoncides and essential The purpose of our study was to identify

oils. In addition to their use for medical introduced species of woody and shrubby
10
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plants with medicinal properties in the
Chernihiv city’s green infrastructure and to
characterize the medicinal properties of these
plants, as well as to determine their role in
providing ecosystem services and to assess the
potential possibilities of harvesting them as
medicinal raw materials.

Materials and methods

The materials were collected during
research of green infrastructure facilities of the
Chernihiv city in 2022-2023 using geobotanical
methods (Yakubenko et al.,, 2018). During field
research, the degree of invasive activity of intro-
duced trees and shrubs species was recorded.

Degrees of invasiveness were measured
according to Wagh and Jain (2018) with authors
modificationand categorised into 4 different
categories namely, recently introduced, possibly
invasive, moderately invasive and highly
invasive on the basis of their availability. Each
category has been given a number (1 to 4) on the
basis of the impact of the species in the study
area, the higher the number the higher the
invasive impact: recently introduced (1),
possible invasive (2), moderately invasive (3)
and highly invasive (4).

The names of the taxa are given according
to the data of the encyclopedic Internet project
World Flora Online (WFO, 2023).

In order to characterize the medicinal
properties of plants, information sources of the
last 20 years were analyzed.

Results and Discussion

We study the degree of invasiveness of the
adventive trees and shrubs plant species in the
green infrastructure of the Chernihiv city. Out of
the total of 18species with medicinal
properties, 5 species were under the «recently
introduced» category. by 6 species possibly
invasive, 5 species moderately invasive and
2 species highly invasive.

The group of recently introduced species
includes Ptelea trifoliata L., Cotinus coggygria
Scop., Physocarpus opulifolius (L.) Maxim., Rhus
typhina L., Robinia viscosa Michx. ex Vent. We
did not detect invasive activity of these species:
they are localized in places of planting in semi-
natural areas of green infrastructure. The
volume of resources of these plants does not
allow to collect them for obtaining medicinal
raw materials. However, it is worth examining
their medicinal properties.

Ptelea trifoliata and Cotinus coggygria
occur on slopes and play an anti-erosion role.
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Root periderm and inner stem periderm Ptelea
trifoliata have been used as part of Spring tonics,
as a tonic for malaria, and medicinally to aid in
digestion and relief of asthma (Coder, 2016).

Cotinus coggygria Scop. is an important
source of essential oils and extract with a wide
range of biological activities such as
antibacterial, antifungal, antiviral, anticancer,
antigenotoxic, hepatoprotective and anti-
inflammatory. In traditional and folklore
medicine, it has been used for its many
pharmacological and biological activities, which
make it an effective remedy for various kinds of
illnesses. Total phenols, flavonoids and tannins
are the main group of biologically active
constituents in ethyl-acetate and methanol
extracts of various parts of C. coggygria
According to HPLC profiles, gallic acid and its
derivatives were the dominant in flowers and
leaves of the C. coggygria extracts. The major
components, i.e. limonene (47.0 % and 39.2 %),
(Z)-B-ocimene (16.4 % and 26.3 %), a-pinene
(8.2% and 8.4 %), (E)-B-ocimene (4.6 % and
9.0 %) and terpinolene (6.8 % and 5.3 %) were
the same in both oils (Mati¢ et al., 2016).

Physocarpus opulifolius is located on the
edges of forests. Americans used a decoction
with P, opulifolius (extract resulting from boiling
tissues down to concentrate desired com-
pounds) made from the inner bark as pain
relievers, analgesics, emetics, laxatives, and
cathartics. However, excessive doses of the bark
decoctions can be toxic (White & Scaroni, 2016).

Rhus typhina L. and Robinia viscosa were
planted in forest parks of urban green
infrastructure as solitary or group plants.

Rhus typhina L. stem contains a consi-
derable amount of phenolic compounds with
significant antioxidant activity (Liu et al., 2019).
R. typhina is used to make a beverage termed
«sumac-ade» or «rhus juice» prepared from its
fruits and serves also as a traditional medicine
having pharmacological functions such as
antihaemorrhoidal, antiseptic, diuretic,
stomachic and tonic (Kossah et al., 2011).

Robinia viscosa used as an antispasmodic,
febrifuge, antioxidant, diuretic, emollient,
laxative, antitumor, and antimicrobial. Dried
leaves are helpful in treatment of wounds
caused by wounds. It acts as pain reliever. Used
internally, it calms stomach burns, and is usually
recommended to individuals who suffer from
hyperacid gastritis and distensions. It is helpful
in easing digestion. It has a sedating and calming
effect and could be very useful in cases of hea-
daches and stress. Infusion added to baths can
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help young children who suffer from insomnia.
Flower powder is used in cases of gastritis,
duodenal and gastric ulcer (Kaloo et al., 2018).

Given the insignificant distribution of
Ptelea trifoliata, Cotinus coggygria, Physocarpus
opulifolius, Rhus typhina and Robinia viscosa, the
use of these plants as medicinal raw materials is
impossible. They withstand moisture deficit
well. However, their primary importance in the
green infrastructure of Chernihiv is determined
by ecosystem services (consolidation of erosive
areas), as well as the creation of a healthy
environment.

Acer saccharinum L., Caragana arborescens
Lam., Fraxinus pennsylvanica Marshall., Gleditsia
triacanthos L., Juglans mandshurica Maxim. and
Spiraea sorbifolia L. belong to the second
category - possible invasive. They show little
invasive activity, spreading by seeds or root
shoots to small areas near their location. They
occur in urban forest parks and do not displace
natural shrub and tree natural species.

Acer L. species can be used to treat
rheumatism, hepatic disorders, eye disease,
pain, etc. effectively. Some indications from
ethnomedicine have been validated by pharma-
cological activities, such as the anti-inflam-
matory and hepatoprotective activities of the
species. The available literature showed that
most of the activities of these species can be
attributed to flavonoids and tannins (Bi et al,,
2016). Acer saccharinum phytoncides are the part
of its natural defense system. A. saccharinum used
as a bark infusion as a pain relief for cramps, for
the treatment of diarrhea due to dysentery, and
for treating menstruation-related issues, for
treating intestinal ailments but also as a
diuretic, to clean sores (Van Wyk & Wink, 2004).

Caragana arborescens as being used
medicinally for breast and uterine cancer and
other female anatomy problemsthas describes
the USDA. C. arborescens also been used to treat
menoxia, fatigue, rheumatoid arth-ritis, asthenia
and uterine, cervical and breast cancer. The two
main chemical classes thought to contribute to
the medicinal properties of C. arborescens are
flavonoids and lectins (Shortt & Vamosi, 2012).

Fraxinus pennsylvanica to other Fraxinus
species, coumarins, flavonoids, phenolic acids,
secoiridoids are generally found in F pennsyl-
vanica. Esculin, esculetin and fraxin are mainly
present in bark. Antimicrobial activity of
E pennsylvanica leaf extracts and bark extracts
has been reported so far (Tahirovi¢ et al., 2017).

In recent decades, phytochemical studies
were carried out on Gleditsia triacanthos, and
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that found the existence of triterpenes, sterols,
flavonoids, alkaloid, phenolics and their
derivatives Pharmacological studies revealed
that the crude extracts and purified molecules
possess a wide spectrum of biological activities,
involving in anti-tumor, anti-inflammatory, anti-
allergic, anti-hyperlipidemic, analgesic, antimu-
tagenic, anti-HIV, antioxidant, antibacterial and
antifungal activities, confirmed by various in
vivo animal, and in vitro studies (Zhang et al,,
2016).

Juglans mandshurica has been traditio-
nally used to treat cancer, gastric ulcers, diar-
rhea, dysentery, dermatosis, uterine prolapse,
and leukopenia. To date, more than 400 consti-
tuents including quinones (e.g. naphtho-
quinones, anthraquinones, naphthalenones,
tetralones), phenolics, flavonoids, triterpenoids,
coumarins, lignans, phenylpropanoids, diaryl-
heptanoids, and steroids, were isolated and
structurally identified from different plant parts
of J. mandshurica. Among them, quinones,
phenolics, triterpenoids, and diarylheptanoids,
as the major bioactive substances, have been
extensively studied and displayed significant
bioactivity (Luan et al., 2021).

In traditional Chinese medicine, Spiraea
sorbifolia has been used for the treatment of
bone fracture, bruise, and rheumatic arthritis
based on its functions of invigorating blood
circulation and eliminating stasis, decreasing
swelling, and alleviating pain. S. sorbifolia, a
series of cyanoglucosides, flavonoids, and two
cucurbitacin-type triperpenoids were isolated,
including six new leucine-derived cyanoglu-
cosides with moderate anti-inflammatory
activity (Wu et al., 2019).

Most representatives of medicinal plants
of the second category, in particular Acer
saccharinum, Caragana arborescens, Juglans
mandshurica and Spiraea sorbifolia, have
moderate reserves and grow in ecologically safe
conditions. Their medicinal parts can be
harvested in regulated volumes.

Representatives of group 3 show
moderate invasive activity. They spread beyond
the boundaries of cultivation in semi-natural
(disturbed) urban forests and forest parks
(Quercus rubra L., Prunus serotina Ehrh., Prunus
virginiana Du Roi.), along railway tracks (Ulmus
pumila L.), as well as on the Liskovitsa sandy
alluvium in the floodplain of the Desna River
(Hippophae rhamnoides L.). The volumes of their
resources are significant. But medicinal raw
materials can be harvested in ecologically safe,
local growth.
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Seeds of Quercus rubra species are
characterized by the high content of natural
antioxidants such as phenolic compounds and
tocopherols (Oracz et al.,, 2023). Q. rubra is a
promising medicinal plant material, which is
used in traditional medicine for colds and viral
diseases to increase immunity and as an
astringent (Konovalova et al., 2023).

Prunus serotina fruit has a good
antioxidant capacity, which could be accounted
for its polyphenol content. Additionally, this
fruit contains compounds such as hyperoside
and chlorogenic acid that elicit antioxidant,
vasodilator and antihypertensive effects.
Equally important are the results from
proximate and mineral analyses, which showed
that P serotina fruit has high protein and
mineral contents. For these reasons, P serotina
fruit may be used as a functional food, which
could be potentially useful in the prevention and
treatment of hypertension (Luna-Vazquez et al.,
2013). Olso, twelve phenolic compounds were
found in the fruit peel of P serotina which
contribute to their strong antioxidant proper-
ties. The HPLC-MS analysis showed that
cyanidin-3-O-rutinoside, chlorogenic  acid,
hyperoside and quercetin pentoside are present
in the greatest amount in the P serotina peel.
However, the main phenolic compounds in the
fruit flesh are cyanidin-3-0O-rutinoside, chloro-
genic acid, procyanidin B, hyperoside and
quercetin malonilglucoside. Other studies
demonstrate that water and dichloromethane

extracts from the fruit of P serotina contain
polar and non-polar vasodilating metabolites. It
was also noted that P, serotina fruits have a high
content of phenolic compounds such as chloro-
genic acid, gallic acid, coffee acid, catechin,
epicatechin and quercetin and kaempferol
glycosides, which are directly related to the high
antioxidant activity and the resulting
vasodilating effect (Telichowska et al., 2020).

Prunus virginiana in medicine it is used
with anorexia, biliousness, bleeding, burn,
cholera, cough, conjunctivosis, cramp, diarrhea,
dysentery, dyspepsia, enterosis, fever, flu,
gallstone, gastrosis, hemoptysis, hoarseness,
insomnia, jaundice, measles, ophthalmia, pain,
pulmonosis, scrofula, sore, sore throat,
stomachache, tuberculosis, ulcer (Duke, 2002).

Owing to its antibacterial and anti-
inflammatory reaction, Ulmus pumila has been
traditionally used for abscess, infection, edema,
rhinitis, empyema, and otitis media. It has also
been used for gastric and duodenal ulcers as
well as gastric cancer (You et al, 2013).
U. pumila extract possessed remarkably high
amounts of phenols (175.9 * 5.2mg) gallic acid
equivalent/gram extract and total flavonoid
content of 68.7+1.2 mg rutin equivalent/g
extract (Hussein et al.,, 2020).

On the Liskovitsa sandy alluvium (south-
eastern outskirts of the Chernihiv city)

Hippophae rhamnoides has become naturalized
and actively spreads and bears fruit abundantly

(Fig. 1).

Fig. 1. Hippophae rhamnoides L. on artificial sandy alluvium in the Chernihiv city
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0il from Hippophae rhamnoides has shown
effectiveness in skin therapy for sunburns,
chemical burns, radiation burns, and eczema.
Furthermore, H. rhamnoides oil has shown
positive results in treating health problems
related to damaged mucous membranes of the
gastrointestinal tract including mouth ulcers,
gastric ulcers, and stress ulcers. Of particular
interest, the berries, the oil, and the seeds of
H. rhamnoides have been shown to possess
antiatherogenic, hypocholesteromic, hypoten-
sive, and anti-inflammatory properties and
could therefore be successfully exploited to
prevent or treat cardiovascular disease (Wani et
al, 2016). H. rhamnoides berries contain larger
amounts of ethyl 3-methylbutanoate, butyl
pentanoate, 2-methylpropyl 3-methylbutanoate,
and pentyl 3-methylbutanoate than the Finnish
species, which are rich in ethyl 2-methyl-

butanoate, ethyl 3-methylbutanoate, and ethyl
hexanoate. H.rhamnoides extract contains
B-sitosterol, which have also been reported to
exert antitumor activity (Jasniewska & Diowksz,
2021).

Plants of the third category have signi-
ficant resources and grow in ecologically safe
conditions, with the exception of Ulmus pumila.
Their medicinal parts can be harvested in the
necessary volumes. The main Ulmus pumila
distribution in the Chernihiv city is localized
along the railway (Fig. 2). A potential direction
of the use of this species from the known
localities in Chernihiv is the study of changes in
its medicinal properties under conditions of
anthropogenic pollution.

Fig. 2. The main localization the Ulmus pumila L. young plants (left) and trees (right)
in the Chernihiv city’s green infrastructure is along the railway track

Highly invasive species (category 4) are
Amorpha fruticosa L. and Robinia pseudoacacia
L. These species actively occupy not only semi-
natural habitats, but also displace species in
natural phytocenoses. Their resources are
considerable. For the most part, these plants are
common in ecologically safe places. Therefore,
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they can be used as medicinal raw materials and
be prepared in unlimited quantities.

Amorpha fruticosa is actively spreading
in Chernihiv city’s green infrastructure of the
floodplain phytocenoses. One of the quite
promising medical applications of A. fruticosa is
against diabetic complications. Used infusion
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from leaves and stems as a general tonic and
also against rheumatism and chronic sickness
together with other plants (Kozuharova et al,
2017). The EO extracted from A. fruticosa fruits
contains antimicrobial active compounds (such
as linalool, citronellol, [-caryophyllene,
caryophyllene oxide, a- and vy-muurolene,
germacrene D, 6-cadinene, t-cadinol) with
moderate microbicidal activity on Gram-
positive bacterial strains (Marinas et al., 2021).

Robinia pseudoacacia is the most
aggressive invasive plant that takes root in
various types of green infrastructure forest
phytocenoses in the of the of the city of
Chernihiv. R. pseudoacacia. The flowers, bark,
and leaves of R. pseudoacacia have been used in
traditional medicine for antitussive, laxative,
and cholagogue purposes. These effects may be
attributed to the bioactive molecules present in
R. pseudoacacia, including alkaloids, flavonoids,
tannins, phenols, and steroids. Robinia
pseudoacacia leaf extract (RP) has been reported
to contain flavonoids, including acacetin, apigenin,
diosmetin, luteolin, and quercetin (Kim etal,,
2019). The black locust flower (BLF), which has
been used as a food additive and traditional
medicine, is considered very important as the
main raw material for honey harvesting. The
BLF has been known to have diuretic, sedative
and anti-inflammatory effects. The BLF contains
a lot of ascorbic acid and phenolics, which have
excellent antioxidant effects, and also has a
relatively high content of free sugars and
minerals (Bhalla & Bajpai, 2017).

Plants of the fourth category, due to their
high invasiveness, have unlimited reserves.
Environmentally safe conditions exist in most
areas within the Chernihiv city’s green
infrastructure. Therefore, medicinal raw
materials from these plants can be harvested in

large quantities and thereby regulate their
number. Of course, the plants of the fourth
category, like the previous groups, provide the
environment of their existence with health-
improving properties.

Conclusion

One of the most compelling motivations
to integrate adventive trees and shrubs with
medicinal properties into the landscape the
green infrastructure of the Chernihiv city is
the ecosystem services they provide.

Another advantage of using introduced
trees and shrubs in the Chernihiv city’s green
infrastructure landscapes of is economic. It is
that most introduced trees and shrubs are
resistant to pests and drought, so less water
and fertilizers are needed to grow them.

Adventive tree and shrub medicinal
plants play a primary role in the restoration
of man-made and semi-natural damaged
areas, which are necessary to create a
complete network of the urban green
infrastructure.

The spectrum of pharmacological
properties of adventive trees and shrubs that
grow in the Chernihiv city’s green infra-
structure is quite diverse: from medicinal
and cosmetological to antidiabetic and
anticancer effects. However, the harvesting
of a number of plants is limited by resources
and the ecologically unfavorable environ-
ment of their habitats. Moderately invasive
and highly invasive plants have significant
resources and grow in an ecologically safe
environment. The procurement of medicinal
raw materials from these plants is to regulate
their distribution in the natural objects of the
Chernihiv city’s green infrastructure.
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