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Artemisia spp. plants are known as producers of bioactive compounds and used both in folk and
traditional medicine. They possess antitumor, antiproliferative, antidiabetic, antimicrobial, antivi-
ral, antioxidant, and anti-inflammatory activity.

Aim. Because these plants exhibit antioxidant activity, it is of interest to investigate the possibi-
lity of using extracts from mugwort to prevent DNA damage initiated by some reactive oxygen spe-
cies.

Methods. In this work, extracts from transformed roots of Artemisia vulgaris and A. tilesii were
used to study their DNA protective activity. The extracts were prepared according to standard pro-
cedure. Total flavonoid content was quantified by the modified spectrophotometric method in rutin
equivalent using the calibration curve. The antioxidant activity of the extracts was determined using
2,2-diphenyl-1-picrylhydrazyl radical (DPPH). It was evaluated by the half maximal effective con-
centration (ECy,) calculated as the dry root weight needed for scavenging 50% of DPPH in the sample
and expressed as mg DW. To calculate this value, linear regression was applied to the linear interval
of radical scavenging activity. DNA protective activity was studied by the Fenton reaction assay.

Results. Differences in the content of flavonoids in A. vulgaris “hairy” roots and control roots
were found. For hairy roots this parameter ranged from 75.89 = 2.32 t0 126.04 = 5.37 mg RE/g DW,
which is 1.45-2.41 times more than in the control roots. Flavonoid content in A. tilesii hairy root line
also differed from the control. It was 74.52 = 0.96 ... 107.8 = 5.98 mg RE/g DW in root lines and
28,6 = 2,11 mg/g DW in A. tilesii control roots. The level of antioxidant activity studied in the reac-
tion with DPPH (ECj, effective concentration) was more significant in the extracts of hairy roots of
both plant species. It varied from 0.16 to 0.33 and 0.17 to 0.31 in hairy root lines of A. vulgaris and
A. tilesii, respectively. In comparison, this parameter reached 0.44 and 0.65 in the control roots.
Adding the extracts to the reaction mixture in the Fenton reaction has some protective effects. At
the same time, there were no significant differences in the degree of protection of plasmid DNA from
damage (percentage of supercoiled DNA) when extracts from hairy root lines of A. vulgaris and A.
tilesii were added to the reaction mixture. However, these extracts differed in the content of flavo-
noids and had a higher ability to scavenge DPPH radicals.

Conclusions. The extracts of A. vulgaris and A. tilesii hairy roots had contained a higher content
of flavonoids and had higher antioxidant activity compared to the extracts from the control roots.
However, they differed little in their ability to protect DNA from damage in the Fenton reaction.
Likely, that not only flavonoids, but also other components of extracts from wormwood hairy roots
are involved in this process.

Key words: antioxidant activity, flavonoids, Fenton reaction, oxidative stress, Artemisia vulgaris,
Artemisia tilesii, hairy roots.
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As a result of the cell’s vital activity as
well as under stress conditions, both biotic and
abiotic, active forms of oxygen are formed in
organisms constantly. Therefore, in order to
maintain homeostasis, there are antioxidant
enzyme systems capable of deactivating
them. However, a certain amount of reactive
oxygen species (ROS) bypasses the protective
mechanisms and exerts a negative influence
on the cell’s components, including DNA [1].
In certain pathological conditions, the amount
of ROS increases as a result of homeostasis
disruption, which can be critical for normal
cell function.

Plants’ biologically active compounds
attract more and more attention because of
their easy accessibility by extraction from plant
raw materials and significantly fewer side
effects when they are used as potential drugs.
It is known that plants produce such bioactive
compounds as polyphenols, carbohydrates,
essential oils, etc. These compounds show
a broad spectrum of bioactivity, including
antioxidant, so they can protect DNA from
damage caused by ROS. Such plant extracts
may be helpful in the development of human-
friendly therapies against diseases associated
with oxidative stress or irradiation.

Recently, research aimed at identifying
compounds with antioxidant properties has
attracted increasing attention. The relevance
of such studies is due to the fact that the
presence of free radicals in cells provokes
the development of a number of dangerous
diseases, including carcinogenesis,
inflammation, Alzheimer’s and Parkinson’s
disease, mutagenesis, and also accelerates
the aging process [2—-4]. Oxidative
stress occurs when the balance between
antioxidants and prooxidants is disturbed,
which leads to an increase in reactive oxygen
species content [5].

Various compounds are characterized
by the ability to protect cells from damage
caused by oxidative stress and the negative
effect of free radicals. Such a group of
compounds with antioxidant activity
includes, in particular, flavonoids, which,
due to the peculiarities of their chemical
structure, are potent antioxidants [6].
The use of compounds of natural origin,
synthesized in plants, as antioxidants has
the advantage due to their low toxicity and a
small number of side effects [7].

Artemisia spp. plants are known as
medicinal one and used both in folk and
traditional medicine. That’s why these plants
can be used for the production of compounds
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with high bioactivity [8]. Artemisia spp. plants
synthesize carbohydrates, flavonoids, essential
oils, sesquiterpene lactones, and amino
acids [9—13]. The plants of Artemisia spp. are
used to treat a variety of diseases. Wormwood
plants demonstrated antitumor and
antiproliferative, antidiabetic, antimicrobial,
antiviral, antioxidant, and anti-inflammatory
activity [14-19].

Flavonoids, derivatives of phenolic
compounds, are among the components
synthesized by Artemisia spp. plants. For
example, it has been found that common
wormwood synthesizes apigenin, chrysoberyl,
eupafolinisorhamnetin, diosmetin, luteolin,
kaempferol 3-, quercetin 3-, rutin, and other
compounds [20]. It is worth noting that the
qualitative and quantitative composition of
flavonoids varies depending on the region
where the plant grows, the extraction
method, and the process of determining these
compounds in the resulting extract. [21]. These
bioactive substances are able to inactivate free
radicals and reduce oxidative stress, which is
the cause of cancer, neurodegenerative, and
cardiovascular diseases [22].

There are a number of methods for
determining the antioxidant activity of
compounds, including such activity of plant
extracts. Of these, the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging assay is
the most widely used method due to its high
availability and reproducibility, sensitivity,
rapidness, and the possibility of adaptation
for the analysis of the activity of different
extracts [23]. The use of this method makes
it possible to quantitatively assess the
ability of plant extracts to scavenge radicals
and to compare the bioactivity of different
samples [24].

The Fenton reaction is a reaction of
hydroxyl radical generation involving
hydrogen peroxide and iron ions. Although it
was first described in 1894 by Henry Fenton
[25], it was not widely used, including in
biology, until the 1960s. This reaction was
proposed to be used for the evaluation of
oxidative DNA damage [26]. The chemical
basis of the Fenton reaction consists of the
interaction of iron ions (Fe?") with hydrogen
peroxide (H,0,), which is accompanied by the
formation of hydroxyl radicals (- OH). This
method is widely used now to find compounds
that are able to prevent DNA damage [27].

Our work was aimed at determining the
antioxidant activity and ability of extracts
from hairy roots of Artemisia vulgaris L. and
Artemisia tilesii Ledeb to protect against DNA
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damaging effects in oxidative stress by Fenton
reaction. In the work, we used hairy roots
of our in vitro collection because of studied
earlier [28] increasing of total flavonoid
content and antioxidant activity in these roots
due to the introduction to the plant genome
of Agrobacterium (Rhizobium) rhizogenes rol
genes after the genetic transformation.

Materials and Methods

Plant material. The transformed roots of
A.vulgaris and A. tilesii plants (Fiig. 1) from the
collection of the Laboratory of Adaptational
Biotechnology of the Institute of Cell Biology
and Genetic Engineering NAS of Ukraine were
obtained by us earlier using Agrobacterium
rhizogenes A4 — mediated transformation.
Hairy roots were cultivated in vitro using
Murashige, and Skoog solidified nutrient
medium (Duchefa, Netherlands) with twice
reduced concentration (1/2 MS).

Root extracts preparation. Hairy roots of
different lines and roots of the control plants
were used for extracts obtaining. The roots
were lyophilized, ground by a Retsch MM400
(Germany), and extracted by 70% ethanol
in the ratio of 50 mg/6 ml. In 3 days of the
extraction (Clim-J-Shake System Kuhner
IRC-1-U, 180 rpm, 28 °C), the samples were
centrifuged for 10 min (Eppendorf Centrifuge
5415C) at 10000 rpm, and the supernatants
were collected.

Flavonoid content assay Total flavonoid
content was quantified by a modified
spectrophotometric method [29]. For this
purpose, 0.25 ml of each extract was added
to the mixture of 1 ml of deionized water and
0.075 ml of 5% NaNO, solution. In 5 min,
0.075 ml of 10% AICl; solution was added,
and the mixture was incubated for 5 min. Then
0.5 ml of 1 M NaOH solution and 0.6 ml of
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Fig. 1. Artemisia vulgaris (a) and Artemisia tilesii (b)
hairy root cultures

deionized water were added to the reaction
mixture, and the absorbance of the sample
was measured at 510 nm using a Panorama
spectrofluorometer. The total flavonoid
content was expressed as milligrams per gram
of dry root weight in rutin equivalent (mg
RE/g DW). The calculation was done using the
equation of the calibration curve: y = 1.0358x
(R,=0.9532).

DPPH scavenging activity assay.
The antioxidant activity of the extracts
was determined using 2,2-diphenyl-1-
picrylhydrazyl (DPPH) as a free radical. The
reaction for scavenging DPPH* radical was
performed as described in [28]. The activity
was firstly expressed as the inhibition
percentage and was calculated using the
following formula:

% radical scavenging activity (RSA) =
= ((control OD — sample OD)/control OD)x100.

Then it was evaluated by the half maximal
effective concentration (EC;,) calculated as the
dry root weight needed for scavenging 50% of
DPPH in the sample and expressed as mg DW.
To calculate this value, linear regression was
applied to the linear interval of RSA.

Fenton reaction assay. As a preliminary
preparation, 1 ml of each ethanol extract
was dried on a rotary evaporator (Automatic
Environmental SpeedVac System AES2010,
Savant) for 2 h. Then 50 pl of dimethyl
sulfoxide (Sigma) was added as a solvent.

For the reaction, 3 ul of p133 plasmid
(0.04 mg/nl), 2 yl of the sample, 4 pl of 3.5%
hydrogen peroxide solution, and 3 ul of 2 mM
FeSO, solution were mixed. For the control
reaction, 2 pl of dimethyl sulfoxide was
added instead of the sample. The mixture was
incubated at 37 °C for 1 hour. Electrophoresis
was performed in % 0.8 agarose gel in Tris-
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acetate buffer at 100 V for 45-50 minutes.
DNA damage was assessed visually by changes
in plasmid shapes (supercoiled, open circular,
and linear) detected after electrophoresis.
Quantitative evaluation of electrophoresis
results (the percentage of supercoiled DNA)
was carried out using the Gel Analyzer
program.

Statistical analysis

All experiments were performed in
triplicate. All results performed as mean =+
confidence interval (P < 0.05). Calculations
and plot building were made using RStudio
(version 2024.09.1), R (version 4.4.2), and
Microsoft Excel 2003.

Results and Discussion

Previously, we found a correlation
between the content of flavonoids in hairy
roots and the ability of flavonoid-containing
extracts to scavenge the DPPH radical [30].
So, the first stage of the study was aimed
at analyzing the content of flavonoids
in the roots of different lines to identify
the differences in the content of these
compounds and the samples with possible
high antioxidant activity. According to the
results of the analysis of ethanol extracts of
A. vulgaris roots, differences in the content
of flavonoids between control roots and
transgenic lines were found (Fig. 2). This
parameter in the hairy roots ranged from
75.89 +2.32t0126.04 = 5.37 mg RE/g DW,
which is 1.45-2.41 times more than
in control nontransformed roots (52.27 =+
0.86 mg RE/g DW). Flavonoid content in the
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A. tilesii

A. tilesii hairy root line also differed from the
control (the roots of nontransformed plants
cultivated in the same in vitro conditions).
In particular, flavonoid content in A. tilesii
hairy root lines varied from 74.52 = 0.96
t0107.8 = 5.98 mg RE/g DW. At the same
time, the content of flavonoids in the control
A. tilesii roots was 28,6 = 2,11 mg/g DW.

The level of antioxidant activity studied
in the reaction with DPPH calculated as
EC;, (effective concentration) was more
significant in the extracts of hairy roots of
both plant species and varied from 0.16—
0.33 mg and 0.17-0.31 mg in hairy root lines
of A. vulgaris and A. tilesii, respectively. In
comparison, this parameter reached 0.44 and
0.65 mg in the control roots of A. vulgaris
and A. tilesii, respectively.

Thus, differences in the content of
flavonoids and the level of antioxidant
activity in extracts from different
transgenic root lines of plants of the same
species were found. Such differences are
associated with the features of genetic
transformation using A. rhizogenes, namely,
the indeterminacy of the place of insertion
of bacterial genes (in particular, rol genes)
transferred to the plant genome [31]. Each
of the transgenic lines is an independent
transformational event, may differ in the
place of insertion of transferred bacterial
genes, and, thus, have specific features
(for example, differences in morphology,
growth rate, and biosynthetic activity).
The peculiarities of the accumulation
of flavonoids studied in our research
make it possible to select such lines that
are characterized by a high content of

A.vulgaris

Fig. 2. Flavonoid content in the extracts of Artemisia vulgaris and Artemisia tilesii control roots (C, yellow)
and hairy root clones (blue) (P < 0.05)
The same letters indicate no significant differences. Uppercase and lowercase letters refer to different comparisons
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these compounds and a high level of
bioactivity [31].

The content of flavonoids in the hairy
roots of plants of all species was significantly
higher than the content of these compounds
in the roots of the control plants. This
effect is also related to the activity of
transferred A. rhizogenes genes since
bacterial rol genes are known as inducers
of secondary metabolism. Their activity
can significantly stimulate flavonoid
biosynthesis in transformed cells, which
was established earlier for plants of various
species, including plants of the Artemisia
genus [32—34]. An increase in the level of
antioxidant activity in transgenic lines of
wormwood roots of various species is also a
result of the effect of genetic transformation
and an increase in the content of flavonoids
in the hairy roots compared to the control.
Previously, a direct correlation was
established between the increase in the
content of flavonoids and the ability of the
extracts to scavenge the DPPH radical [35].

Polyphenols, as chemicals with specific
structures, were evaluated to be o powerful
antioxidants. In numerous studies, the
correlation between total flavonoid content
and antioxidant activity was detected. For
example, in five Artemisia species (A. absin-
thium, A. annua, A. austriaca, A. pontica,
and A. vulgaris) 15 phenolic acids (mostly
hydroxycinnamic acid derivatives) and
26 flavonoids (poly-hydroxylated/poly-
methoxylated flavone derivatives, present
only in the aerial parts) were identified
[36]. The total phenolic contents correlated
with the antioxidant effects of the extracts
assessed by different methods, including
DPPH and ABTS radical scavenging,
CUPRAC, and FRAP. Ten Artemisia genus
plants were studied for their antioxidant
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activity and flavonoid content. The extracts
from A. vulgaris, A. campestris, A. annua,
A. alba, and A. austriaca were the most
active in the reaction with DPPH [3T7].
A. copa extracts contained total flavonoids
of 5.5 = 0.2 mg quercetin equivalents/g
and possessed antioxidant activity studied
by DPPH, FRAP, and ORAC methods [38].
A. absinthium, A. dracunculus, and A. annua
ethanolic extracts contained different
polyphenolic compounds with potent
antioxidant activities in the DPPH assay,
which was compared to ascorbic acid [39].
Fenton reaction was used in our study
for visual evaluation of the possibility of
the hairy root extracts to protect DNA
from oxidative damage. The p133 plasmid
DNA has three forms on agarose gel
electrophoresis, namely, supercoiled circular
DNA (SC), open circular (OC), and linear (L).
In the case of hydrogen peroxide, adding in
the reaction without extracting the presence
of supercoiled circular form degraded (Fig. 3,
line 2). At the same time, the addition in the
reaction mixture of the extracts has some
protective effect. It should be noted that
there were no significant differences (Fig.
4) in the degree of protection of plasmid
DNA from damage (the percentage of
supercoiled DNA after Fenton reaction in the
presence of the extracts) when extracts from
different hairy root lines of A. vulgaris and
A. tilesii were added to the reaction mixture.
However, these extracts differed in the
content of flavonoids and the level of ability
to scavenge DPPH radicals. For instance,
the percentage of SC DNA evaluated by
electrophoresis in the control (without
oxidative stress) was 78.30+5.42%. In the
Fenton reaction without any protective
agents, only 1.08+0.33% of SC DNA was
found. In the responses with the extracts

g

HR2 HR3 HR7 HRS8 HR9

Fig. 3. Electrophoregram of the results of Fenton reaction of p133 plasmid DNA treated with Hy0,
in the presence and absence of the extracts:
Contr — p133 plasmid DNA without treatment; plasmid DNA with HyO,5; HR — the reaction with
the presence of the hairy root extracts (HR1-HR3 — A. vulgaris, HR7-HR9 — A. tilesii)
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Fig. 4. Percentage of supercoiled (SC) DNA in Fenton reaction without and with the extracts:
1 — p133 plasmid DNA without treatment; 2 — plasmid DNA with HyO, and without extract; 3—8 — plasmid
DNA with HyO, and with extract (3—5 — A. vulgaris, 6—8 — A. tilesii) (P < 0.05)
The same letters indicate no significant differences. Uppercase and lowercase letters refer to different comparisons

from A. vulgaris hairy roots, this parameter
was 74.14+10.79%, 66.37=10.59% , and
62.08+3.47% . When the extracts from
A. tilesii hairy roots were used for the study
of the protective activity, the percentage of
SC DNA was 63.63+4.84%, 52.45+16.66%,
and 70.00+5.03% . Thus, it can be stated
that extracts from the hairy roots had DNA
protective activity. The best sample differed
in the percentage of SC DNA from the control
(native DNA) by only 5.3%.

The Fenton reaction is a chemical
reaction that involves the generation of
hydroxyl radicals (+OH) from hydrogen
peroxide (H,0,) in the presence of ferrous
ions (Fe?"). These hydroxyl radicals are
highly reactive and can cause damage to
biomolecules such as DNA by inducing
oxidative stress. In the context of evaluating
the DNA protective activity of plant
extracts, the Fenton reaction assesses
the ability of the plant extract to protect
DNA from oxidative damage. The extract
with different bioactive compounds can
protect DNA molecules from this damage.
Such protective activity may be attributed
to their high content of polyphenols
demonstrated antioxidant properties. For
example, Asadi with coauthors [40] studied
Berberis vulgaris protective effect using
pBR322 plasmid and lymphocyte genomic
DNA cleavage induced by the Fenton
reaction. The extract really inhibited
Fenton reaction-induced DNA cleavage in
a small concentration, but it possessed pro-
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oxidant properties in higher concentrations.
Pilaisangsuree et al. [41] studied the dose-
dependent effect of peanut hairy root
extract: its low concentration exhibited
DNA-protective activity; the pro-oxidant
activity increased in a concentration-
dependent manner.

To a certain extent, the protective effect
of the extracts may be due to the presence
of flavonoids in them. In particular, the
possibility of increasing the percentage
of intact supercoiled DNA in the Fenton
reaction with the addition of gallic acid was
shown previously [42]. The authors observed
the same effect when using extracts from
Emblica officinalis, Spondias dulcis, and
Terminalia chebula plants. DNA protection
assay of Artemisia absinthium flavonoid
containing methanolic extracts showed a
concentration-dependent protective effect
in the Fenton reaction conducted using
pUC19 plasmid DNA treated with 30 mM
hydrogen peroxide [43].

In our studies, flavonoid-containing
extracts, which showed the ability to
scavenge the DPPH radical, also protected
plasmid DNA from damage by the OH
radical, which is formed in the Fenton
reaction. The best sample (the extract
from A. vulgaris hairy roots) differed in
the percentage of SC DNA from the control
(native DNA) by only 5.3%. However,
significant differences in the degree of
protection of extracts from different lines
of transgenic roots were not detected.
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This may be due to the various chemical
composition of the extracts (for example,
the ratio of other polyphenolic compounds)
and, thus, their different activity in the
Fenton reaction.

Conclusions

Therefore, a comparative study of the
content of flavonoids in the transgenic roots
of two species of wormwood, A. vulgaris
and A. tilesii, showed an increase in the
concentration of these compounds in
the hairy roots of plants of all species
compared to the corresponding roots of
non-transformed plants. Extracts with a
high content of flavonoids had a greater
ability to scavenge the DPPH radical, and
this effect was observed in the study of
extracts from the hairy roots. It is obvious
that this effect is related to the specifics of
genetic transformation using A. rhizogenes
and the transfer of bacterial rol genes to
the plant genome. Despite differences in
flavonoid content in identically prepared
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JHEK-3AXHUCHA AKTUBHICTD EKCTPAKTIB
3 BOPOJATHUX KOPEHIB PISHUX BHU/IIB Artemisia

ITaxoecvruii A.M.Y, qynaiii BII1.!, Apanacvesa K.C.2,
Yoneir M.I.2, Mameceea H.A.l

IIHCTI/ITYT KJiTuHHOI 6iosorii Ta reneTuyHoi iHKeHepil HAH Ykpainu, Kuis
2KuiBcbkuil HanioHanpHNUiT yHiBepeuTeT iMeni Tapaca IlleBuenka, Yipaina

E-mail: duplijv@icbge.org.ua

Bemyn. PocnuHu pony Artemisia BigoMi AK HIpoayIeHTU O0ioJIOTiUHO aKTHUBHUX CIOJYK i
BUKOPHUCTOBYIOTHCSA AK Yy HaApPOAHIilNl, TaK i B TpagumiiHiit megunuai. MamoTh IPOTUNYXJIUHHY,
aHTUOpOJidepaTUBHY, HNPOTHUAIiabeTHUYHY, aHTUMiKpPOOHY, HNPOTHUBIPpYCHY, AaHTUOKCHUIAHTHY Ta
TpoTHU3aNaJbHY JIifo.

Mema. OCKiIbKHY IIi POCIUHU BUSABJISIOTH aHTUOKCUAAHTHY aKTUBHICTDH, BAXKJIUBUM € JOCJIiIKEeHHS
MOJKJIMBOCTI BUKOPUCTAHHA €KCTPAKTIB MOJIMHY AJA 3amobiranua momkomxenHo [JTHK, ininiftoBanoro
IeAKUMU aKTUBHUMU (DOPMaMU KHUCHIO.

Memodu. Y pob6oTi excTpakTu TpaHchHOpMOBAaHUX KopeHiB A. vulgaris i A. tilesii 6yan
BUKopucraHi niaa BuBueHHd ixHbol JHK-uporexTopHoi akTuBHOCTi. EKCTpakTu roryBaaum 3a
CTAHAZAPTHOI METOAMKOI0. 3araJlbHUM BMicT ()JIaBOHOIAIiB KiMbKicHO BU3HAUAJIN MOAUMPIKOBAHUM
CIIEKTPO(MOTOMETPUUYHNM METOAOM B €KBiBaJIeHTi pyTuHA 3 BUKOPHUCTAHHAM KaJiOpyBalbHOI KPUBOI.
AHTHOKCHUIAHTHY AaKTHUBHICTH €KCTPAKTiB BU3HAUAJHU 34 JOoIOMOTO0I0 2,2-nudeHina-1-nikpuarigpasui
pagukany (DPPH). Moro oninioBany 3a MOTOBHHHOIO MaKCHMAJbHOIO e()eKTHBHOIO KOHIEHTPAI[IEI0
(EC5p), po3paxoBaHOIO IK Maca CyXUX KOPeHiB, HeoOxinHoto nna BigHoBaenna 50% DPPH y spasky
Ta BUpaskeHoi0 B MT cyxoi peuoBuHU (CP). II[06 ob6uucanTu 1me 3HaveHHA Oyjaa 3acTocoBaHa JiHiliHa
perpecia. JHK-3aXxucHy aKTUBHICTh ZOCTiAKyBaJu 3a JOTIOMOT0I0 peakilii @eHTOHA.

Pesynvmamu. Buasineno BigminHOCTi y BMmicTi hsraBoHOiIniB y «60opomaTux» KopeHiB A. vulgaris
Ta KOPEHAX KOHTPOJbHUX HEeTPAaHCHPOPMOBAHUX POCIUH. Y «00OPOTATHUX» KOPEHAX el IMOKA3ZHUK
KonuBaBscs Bix 2,32 = 75,89 mo 5,37 = 126,04 mr PE/r CP, o B 1,45-2,41 pasu Ginblime, HixK ¥
KOHTPOJBHUX KOpPeHdAX. BmicTt (pnaBoHOiziB y miHigx «OopomaTux» KopeHAX A. tilesii TaKoX
BigpisuaBca Big KoHTpoJsto. Bin cranoBuB 74,52 = 0,96 ... 107,8 = 5,98 mr PE/r CP y TpaHCTeHHUX
KopeHax i 28,6 = 2,11 mr/r CP y KOHTpPOJAbHUX KopeHaX A. tilesii. PiBeHb aHTHOKCUTAHTHOI
axkTuBHOCTi, nocaimxernuit y peaknii 3 DPPH (EC;,, edbexTuBHa KOHIeHTpania), 6yB BUIUM B
eKCTpaKTaxX KOpPeHiB BoJocucTUX 000X BUIIB pocyiuH i BapitoBas Bixg 0,16—0,33 ra Bix 0,17-0,31 mr
y Jdimisgx «bopomatux» KopeHiB A. vulgaris i A. tilesii BigmoBiguo (g4 HOPiBHAHHA: el mapaMeTp
mocaras 0,44 i 0,65 Mr y KOHTPOJIBHUX KOpeHAX A. vulgaris i A. tilesii). [JlogaBaHHA €eKCTPaKTiB 0
peakIiifinoi cyminri B peakiii @eHTOHA MaJio IeBHUM 3axucHui epexT. BogHouac He 6yJI0 CYTTEBUX
BigMiHHOCTe# y cTymeHi saxucty naasmiguoi [[HK Big momkom:KeHHs (BigcoTOK cymepcmipaaizoBanoi
OHEK) npu momaBaHHiI mo peakIiiinoi cymimi ekcrpakTiB 3 «6opomatux» KopeHiB A. vulgaris i A.
tilesii, xoua IIi eKCTPAKTU BigpisdHAAMCS 3a BMicToM (pIaBOHOIAIB i Maau OiJIbLII BUCOKY 3JaTHICTH
BigmoBaoBaTu DPPH panukai.

Bucnosku. EkcTpakTu 3 «6opomatux» KopeHiB A. vulgaris i A. tilesii micTuau 6inbIiy KiJbKicTb
¢dI1aBOHOIAIB i Mamu BUINY aHTHUOKCUIAHTHY aKTUBHICTHL HMOPIiBHAHO 3 eKCTpaKTaMU 3 KOHTPOJLHUX
HeTpaHchopMoBaHUX KopeHiB. OmHAK BOHU MaJo Bifpisuanucsa 3a 3marHicTio saxumiatu [[THK Bix
MOMIKOM:KeHHA B peakiii @euTona. [[izkom iiMOBipHO, 1110 B IIbOMY IIpOIleci 6epyTh yUacTh HE TiIbKU
¢d1aBoHOIAM, a 1 iHIITII KOMIIOHEHTU €EKCTPAKTiB 3 KOPEHIB IIOJUHY.

Knarouwosi cnosa: anHTUOKCUAAHTHA aKTUBHICTE, hJIaBOHOIAM, peaKilia PeHTOHA, OKCULATUBHUNA CTpPeEC,
Artemisia vulgaris, Artemisia tilesii, «6opomaTi» KopeHi.
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