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Ðåôåðàò
Ìåòà. Ìåòîþ äîñë³äæåííÿ áóëî îïðàöþâàííÿ ìåòî-
äè÷íîãî ï³äõîäó äî âèçíà÷åííÿ àíòèîêñèäàíòíî¿ àê-
òèâíîñò³ íàñòîéîê ³ç òðàâè ìîíàðäè òðóá÷àñòî¿ òà
êâ³ò³â ³ êîðåí³â åõ³íàöå¿ ïóðïóðîâî¿, à òàêîæ ðîçðîá-
ëåííÿ ¿õ òåõíîëîã³¿ â ëàáîðàòîðíèõ óìîâàõ.
Ìàòåð³àëè ³ ìåòîäè. Âèêîðèñòàíî ìåòîäè àíàë³çó,
ñèíòåçó, ñèñòåìàòèçàö³¿ òà ïîð³âíÿííÿ ³íôîðìàö³¿
íàóêîâèõ äàíèõ; âèçíà÷åííÿ ðîçì³ðó ÷àñòèíîê ë³êàð-
ñüêî¿ ðîñëèííî¿ ñèðîâèíè; ìåòîäè ìàöåðàö³¿ òà ðå-
ìàöåðàö³¿ äëÿ âèãîòîâëåííÿ äîñë³äæóâàíèõ íàñòî-
éîê; òåñò DPPH äëÿ îö³íêè çàãàëüíî¿ àíòèîêñèäàíò-
íî¿ àêòèâíîñò³ ðîçðîáëåíèõ íàñòîéîê.
Ðåçóëüòàòè é îáãîâîðåííÿ. Îïðàöüîâàíî ìåòîäè÷-
íèé ï³äõ³ä äî âèçíà÷åííÿ àíòèîêñèäàíòíî¿ àêòèâíîñ-
ò³ íàñòîéîê ³ç òðàâè ìîíàðäè òðóá÷àñòî¿ òà êâ³ò³â
³ êîðåí³â åõ³íàöå¿ ïóðïóðîâî¿, ñóòü ÿêîãî ïîëÿãàëà â
ï³äáîð³ â³äïîâ³äíîãî ðîçâåäåííÿ íàñòîéîê. Íàñòîéêè
âèãîòîâëÿëè çà äîïîìîãîþ ìàöåðàö³¿ òà/àáî ðåìà-
öåðàö³¿ â ëàáîðàòîðíèõ óìîâàõ. Ñï³ââ³äíîøåííÿ ïî-
äð³áíåíî¿ òðàâè ìîíàðäè òðóá÷àñòî¿ äî íàñòîéêè
áóëè áëèçüêèìè äî ñï³ââ³äíîøåíü, ÿê³ âèêîðèñòîâóþòü
ó ôàðìàöåâòè÷í³é ïðîìèñëîâîñò³, à ñàìå 1 äî 5 ³ 1
äî 10. Êîåô³ö³ºíòè ñïèðòîïîãëèíàííÿ 70% åòàíîëó
äëÿ êîðåí³â åõ³íàöå¿ ïóðïóðîâî¿ (ðîçì³ð 2-5 ìì), êâ³ò³â
åõ³íàöå¿ ïóðïóðîâî¿ (ðîçì³ð 1-3 ìì), òðàâè ìîíàðäè
òðóá÷àñòî¿ (ðîçì³ð 0,5-3 ìì) äîð³âíþâàëè 1,2, 2,25
òà 5,0 ìë/ã â³äïîâ³äíî. Äîñë³äæåííÿ ïîêàçàëè, ùî íà-
ñòîéêè åõ³íàöå¿ ïóðïóðîâî¿ âì³ùóþòü ñïîëóêè ç àí-
òèîêñèäàíòíèìè âëàñòèâîñòÿìè. Çàãàëüíà àíòèîê-
ñèäàíòíà àêòèâí³ñòü öèõ íàñòîéîê ñòàíîâèëà ó ìå-
æàõ â³ä 254,8 äî 815,8 ìã ðóòèí-åêâ. â 1 ë íàñòîéêè
àáî 1,12-4,43 ìã ðóòèí-åêâ. â 1 ã ñèðîâèíè çàëåæíî
â³ä ÷àñòèíè ðîñëèíè, ðîçì³ðó ÷àñòîê ³ òèïó åêñòðàê-
ö³¿. Àíòèîêñèäàíòíà àêòèâí³ñòü íàñòîéîê òðàâè ìî-
íàðäè òðóá÷àñòî¿ äîð³âíþâàëà 2203,6 ìã ðóòèí-åêâ.
â 1 ë íàñòîéêè äëÿ ñï³ââ³äíîøåííÿ 1 äî 9,5 ³ 20,3 ìã
ðóòèí-åêâ³âàëåíò³â â 1 ã ñèðîâèíè òà 2119,4 ìã ðóòèí-
åêâ. äëÿ íàñòîéêè ó ñï³ââ³äíîøåíí³ 1 äî 4,5 ³ 1 : 9,7 ìã
ðóòèí-åêâ. â 1 ã ñèðîâèíè.
Âèñíîâêè. Îïðàöüîâàíî ï³äõ³ä äëÿ âèçíà÷åííÿ àíòè-
îêñèäàíòíî¿ àêòèâíîñò³ ðîçðîáëåíèõ íàñòîéîê, à ñà-
ìå åêñïåðèìåíòàëüíî âñòàíîâëåíî ðîçâåäåííÿ íà-
ñòîéîê äëÿ àíàë³òè÷íî¿ ìåòîäèêè âèçíà÷åííÿ àíòè-
îêñèäàíòíî¿ àêòèâíîñò³. Ðåçóëüòàòè äîñë³äæåíü ïî-
êàçàëè, ùî íàñòîéêè åõ³íàöå¿ ïóðïóðîâî¿ âîëîä³þòü
àíòèîêñèäàíòíîþ àêòèâí³ñòþ. Íàñòîéêè òðàâè ìî-
íàðäè òðóá÷àñòî¿ òàêîæ áàãàò³ ñïîëóêàìè ç àíòèîê-
ñèäàíòíèìè âëàñòèâîñòÿìè. Îïðàöüîâàíî ëàáîðàòîð-
íó òåõíîëîã³þ øåñòè íàñòîéîê. Ïîäàëüø³ äîñë³äæåí-
íÿ áóäå ñïðÿìîâàíî íà âèâ÷åííÿ âèùåçãàäàíèõ íàñòîéîê
íà ì³êðîîðãàí³çìàõ ³ ëàáîðàòîðíèõ òâàðèíàõ.

Abstract
Aim. The aim of the study was to develop the methodical
approach to determine the antioxidant activity of the
tinctures of Monarda fistulosa herb and flowers and roots
of Echinacea purpurea, as well as to develop their
technology in  laboratory conditions.
Materials and Methods. The following methods were
used: analysis, synthesis, systematization, and
comparison for processing of published scientific data
on antioxidant activity; method for measuring the particle
size of raw herbal materials; maceration and
remaceration methods for obtaining the tested tinctures;
DPPH test for the valuation of the antioxidant activity of
the developed tinctures.
Results and Discussion.
The methodical approach to determining the antioxidant
activity of the tinctures of Monarda fistulosa herb and
flowers and roots of Echinacea purpurea was elaborated,
the essence of which consisted in the selection of the
appropriate dilution of the tinctures. The six liquid
tinctures were prepared with the help of maceration or/
and remaceration in laboratory conditions. The ratios of
herbal raw materials (HRM) to the final tincture were
close to ratios that are widely employed in the
pharmaceutical industry, namely 1 to 5 and 1 to 10. The
coefficients of alcohol absorption for the roots of
Echinacea purpurea (size 2-5 mm), flowers of Echinacea
purpurea (size 1-3 mm), herb of Monarda fistulosa (size
0.5-3 mm) were measured. They were measured as 1.2,
2.25, and 5.0 ml/g, respectively, for 70% ethanol. The
studies revealed that Echinacea purpurea tinctures are a
valuable source of antioxidant compounds. The
antioxidant activity of these tinctures was 254.8-815.8
mg rutin-equivalents in 1 L of the tinctures or 1.12-4.43
mg rutin-equivalents in 1 g of the HRM depending on the
part of the plant, particle size and extraction type. The
antioxidant activity of the tinctures of the Monarda
fistulosa herb was equal to 2203.6 mg eq-rutin/L and 20.3
mg eq-rutin/g for the tincture at a ratio of 1 to 9.5 and
2119.4 mg eq-rutin/L and 9.7 mg eq-rutin/g for the
tincture at a ratio of 1 to 4.5.
Conclusions. The approach to the determination of the
antioxidant activity of the tested tinctures was elaborated,
namely the dilutions of the tinctures were established for
the analytical procedure of the determination of the
antioxidant activity. Our studies demonstrated that
tinctures of Echinacea purpurea contained compounds
with antioxidant activity. The tinctures of Monarda
fistulosa herb are very rich in compounds with antioxidant
properties. The laboratory technology of six tinctures was
elaborated. Further studies will be directed at laboratory
studies on microorganisms and animals

Introduction
The adaptation of organisms to changes in the
environment is regulated by the nervous,

endocrine and cardiovascular systems. The
mechanism of adaptogens' actions is to enhance
the nonspecific resistance of the organism to the
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negative influence of biological, physical and
chemical factors. Free radical oxidation at almost
all stages of its course forms many products
because of the interaction of free radicals both
with each other and with biological
macromolecules [10, 16]. Therefore, free radical
oxidation, along with reactive oxygen species,
produces other active free radicals (peroxides,
epoxides, aldehydes, ketones, alcohols,
dialdehydes, etc.), which can interact covalently
with certain functional groups of proteins,
leading to their destruction. Free radical
oxidation can induce the modification of
proteins, including enzymes, changes in their
activity, destruction of antioxidants (vitamins,
ubiquinone, steroid hormones, etc.), changes in
phospholipid composition, the appearance in the
hydrophobic part of oxidation products that
initiate ionic transport processes, changes in
conformation composition, and hence the
structural and functional properties of the
membranes, and in the DNA structure of
damaged cells [16].

The antioxidant system is a powerful
mechanism that prevents the development of free
radicals and peroxide reactions in the organism
[10]. It should be noted that until recently, even in
scientific circles there is an opinion that antioxidants
are found only in vegetables and fruits. However,
recent studies demonstrate that almost all plants
are rich in antioxidants [4]. This ubiquity of
antioxidants in the plant world is due to the fact
that these molecules perform protective functions,
helping the plant themselves to fight pests and
ultraviolet radiation [4]. Antioxidants eliminate
some free radicals from body cells, prevent or
reduce damage caused by oxidation [10]. This
means that herbal preparations rich in antioxidants
can decrease the risk of many diseases, including
heart disease and some cancers. The activity of
herbal preparations is related to their chemical
composition and biologically active substances
which include such specific substances as
glycosides, flavonoids, polysaccharides,
glycopeptides. Vitamin C (ascorbic acid), vitamin
E (tocopherol), vitamin K in reduced hydroquinone
form, provitamin A (beta-carotene) and its

carotenoid precursors, ubiquinone (coenzyme Q10)
in reduced form have a non-specific antioxidant
effect [1, 12]. These and similar substances usually
increase each other's actions, for example, vitamins
C (water-soluble) and E (fat-soluble) complement
each other, protecting cell membranes from lipid
peroxidation [1].

A plethora of the pharmacological
activities of medicinal plants in combination with
high bioavailability and low toxicity can broaden
the list of the diseases for which the
administration of herbal medicines is indicated.
The administration of herbal preparations is the
most adequate preventive and complementary
method of the prevention and treatment of many
diseases under unfavorite ecological and
epidemic conditions, especially under conditions
of spreading the coronavirus disease COVID 19.
Thus, studying herbal preparations with
antioxidant, antimicrobial, adaptogenic and
immunomodulatory activities is considered a
topical issue of modern medicine and pharmacy.

Monarda fistulosa is a promising
essential oil-bearing plant of the Lamiaceae
family, which contains biologically active
substances of different classes. Among these
compounds are flavonoids (luteolin-7-O-
glucoside, apigenin-7-O-glucoside, luteolin,
apigenin), phenolic acids (chlorogenic acid,
caffeic acid, rosmarinic acid), carotenoids,
vitamins Â1, Â2, ascorbic acid, etc. [13]. Thus,
the herb of Monarda fistulosa could be regarded
as a raw material for the preparation of herbal
medicinal products with antioxidant properties.

Echinacea is a genus of the Compositae
family [14]. The most common valuable species
are Echinacea purpurea (L.) Moench.,
Echinacea pallida Nutt. and Echinacea
angustifolia DC [5].  Echinacea purpurea grows
in the eastern part of North America. However,
some species of the genus Echinacea are
cultivated in many countries and is mainly used
to treat infectious diseases of the upper and lower
respiratory systems, as well as to treat toothache,
intestinal pain, skin disorders, seizures, chronic
arthritis and cancer, etc. All the parts of this plant
are used in traditional medicine. Echinacea
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purpurea contains derivatives of caffeic acid
(esters of caffeic acid with sugars), conjugates
of caffeic acid with quinic and tartaric acids, as
well as glycosides of apigenin, luteolin,
kaempferol, quercetin, isorhamnetin, etc. Among
such conjugates is chicory acid as the main
phenolic compound of Echinacea [6]. Echinacea
angustifolia and Echinacea pallida showed more
anti-inflammatory potential as the mice
demonstrated significantly higher production of
such anti-inflammatory cytokines as IL-4 and IL-
10 after the administration of the Echinacea
tinctures [18]. Echinacea purpurea roots contain
a potent water-soluble antiviral compound
against the two membrane-containing viruses
(herpes simplex type 1 and influenza virus) [6].
The tinctures of the aerial parts of Echinacea
purpurea on the base of 70% ethanol
demonstrated the antioxidant and antimicrobial
activity towards Candida albicans and
Saccharomyces cerevisiae [14]. Thus, tinctures
of Echinacea purpurea could be used for the
treatment of infectious diseases of the oral cavity.
The primary aim of this publication was to
elaborate an approach in order to evaluate the
antioxidant activity of the tinctures prepared
from the herb of Monarda fistulosa and flowers
and roots Echinacea purpurea, grown in the
Sector of Mobilization and Conservation of Plant
Resources of the Rice Institute of the National
Academy of Agrarian Sciences. The secondary
aim was to elaborate the analytical procedure of
measuring the antioxidant activity of the
prepared tinctures. Finally, the aim of this paper
was to elaborate the laboratory technology of the
tinctures of the herb of Monarda fistulosa and
flowers and roots Echinacea purpurea.

Materials and Methods
The following methods were used: analysis,
synthesis, systematization, and comparison for
processing of published scientific data on
antioxidant activity; method for determining the
particle size of raw herbal materials; maceration
and remaceration methods for obtaining the tested
tinctures; DPPH test for the valuation of the
antioxidant activity of the developed tinctures [9].

Plant materials
The flowers of Echinacea purpurea were collected
in the summer of 2020 and roots were collected in
May of 2021 (Sector of Mobilization and
Conservation of Plant Resources of the Rice
Institute). The herb of Monarda fistulosa was
collected in the summer of 2020 (Sector of
Mobilization and Conservation of Plant Resources
of the Rice Institute). The specimens are stored in
the herbarium of the Sector of Mobilization and
Conservation of Plant Resources of the Rice
Institute. The voucher specimens are identified as
EPr-1, EPf-1, MFh-1, respectively. In general, the
ratio of the herbal substance to a final product was
used as approximately 1 to 5 and 1 to 10 at an
appropriate particle size (70% ethanol). The residue
can be removed by filtration through paper filters.
The characteristics of the herbal raw materials
(HRM) and their tinctures are provided in Table 1.

Determination of antioxidant activity (DPPH
radical-scavenging activity)
The antioxidant activity was evaluated by the
DPPH test. The DPPH test is based on the
reaction with electron donors or hydrogen
radicals (H•) [2, 8, 9]. The antioxidant activity
of the tested tinctures was measured according
to own elaborated analytical procedure of the
DPPH test. Briefly, 0.003% solution of DPPH
(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich,
Germany) was prepared, using 96% ethanol. This
solution of DPPH was used on the day of its
preparation after the previous measurement of
its absorbance at a wavelength of 515 nm. The
absorbance of the DPPH solution should range
from 0.760 to 0.840, namely 0.800±5%. 0.05 ml
of the tested tinctures or their different dilutions
was added to 1.95 ml of the DPPH solution in 2 ml
tubes. The blank consisted of the same volume
of the tincture or its dilution and 1.95 ml of 96%
ethanol while 96% ethanol was as the blank for
0.003% solution of DPPH. The mixtures were
then mixed vigorously and allowed to stand at
room temperature in the dark for 40 min. The
absorbance of the resulting mixtures was read at
a wavelength of 515 nm in 40 min, using the
spectrophotometers: Genesys 20 (USA). The
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DPPH radical-scavenging activity was computed
according to the following equation:

DPPH radical-scavenging activity (%)
= (Acontrol - Asample ×100%)/Acontrol

where Acontrol is the absorbance of the solution of
DPPH against 96% ethanol, Asample is the
absorbance of the reaction mixtures of the
tinctures or their dilution with DPPH at a
wavelength of 515 nm against the same volume
of the tincture or its dilution and 1.95 ml of 50%
ethanol. The reaction mixture for measuring
Acontrol consisted of 1.95 ml of 0.003% solution
of DPPH and 0.05 ml of 96% ethanol [9].

Results and Discussion
The tinctures were prepared using maceration
or/and remaceration in laboratory conditions.
The ratios of HRM to the final tincture were close
to ratios that are widely used in the
pharmaceutical industry, namely 1 to 5 and 1 to
10 [3, 15]. The features of the preparation of the
tested tinctures are provided in Table 2.

Ethanol absorption coefficients are
important technological parameters in the

manufacture of herbal preparations. The
coefficients of alcohol absorption for the roots
of Echinacea purpurea (size from 2 to 5 mm),
flowers of Echinacea purpurea (size from 1 to 3
mm), herb of Monarda fistulosa (size from 0.5
to 3 mm) were determined. They were equal to
1.2, 2.25, and 5.0 ml/g, respectively, for 70%
ethanol (Table 3). These studies conform with
our previous studies performed with the herb of
Monarda fistulosa of 2019 year of the collection.
The ethanol absorption coefficient was equal to
4.8 ml/g if the particle size was 0.5 to 5 mm [17].
Simultaneously, the laboratory technology of six
tinctures as a variety of liquid extracts by the
method of simple maceration and remaceration
was elaborated: the tincture of roots of Echinacea
purpurea, tincture of Echinacea purpurea
flowers, the tincture of the herb of Monarda
fistulosa. Sometimes the total volume of the
tincture was not equal to the sum of the separated
volumes obtained in the process of remaceration
which can be explained by deviations of
measurements and losses of the solvent during
the measurements in laboratory conditions.

N Name 
of HRM Time of the collection 

Features of the tinctures 
(a ratio of HRM to tincture), 
particle size, identification 

Type of 
the extraction 

1 3.80 g to 36.5 ml, particle size 0.5-3 mm (1/21) Remaceration 
2 

Monarda fistulosa 
herb 

The herb was collected 
in the summer of 2020 3.83 g to 17.5 ml, particle size 0.5-3 mm (2/21) Remaceration 

3 3.50 g to 19 ml, particle size 2-5 mm (1/21) Remaceration 
4 

Echinacea purpurea 
roots 

The roots were collected 
in April of 2021 3.49 g to 14.4 ml, particle size 2-5 mm (2/21) Maceration 

5 5.06 g to 28.0 ml, particle size 1-3 mm (3/21) Maceration 
6 

Echinacea purpurea 
flowers  

The flowers were collected 
in the summer of 2020  5.0 g to 26.0 ml, particle size 1-3 mm (4/21) Remaceration 

Table 1
Characteristics of the HTM and their tinctures

Extraction:added volume/obtained 
volume (ml), time of the extraction 

Name of HRM, 
identification 
of the tincture 1 2 3 4 

Total 
volume, 

ml 

Final ratio of HRM 
to the tincture 

(g to ml) 

Monarda fistulosa herb (1/21) 38.0/20.0, 
24 hours 

7.5/5.0, 
4 hours 

7.0/5.5, 
4 hours 

8.0/6.5, 
4 hours 36.5 1 to 9.5 

Monarda fistulosa herb (2/21) 21.0/1.0, 
24 hours 

9.0/9.0, 
4 hours 

5.0/5.0, 
4 hours 

6.0/4.5, 
4 hours 17.5 1 to 4.5 

Echinacea purpurea roots (1/21) 11.0/7.0, 
24 hours 

7.0/7.0, 
5 hours 

5.0/5.0, 
5 hours – 19.0 1 to 5.5 

Echinacea purpurea roots (2/21) 20.0/14.4 
7.5 days – – – 14.4 1 to 4.1 

Echinacea purpurea flowers (3/21) 40.0/28.0, 
7 days – – – 28.0 1 to 5.6 

Echinacea purpurea flowers (4/21) 31.0/19.5 
24 hours 

5.0/5.5 
4 hours 

1.0/1.5 
4 hours – 26.0 1 to 5.2 

Table 2
Features of the preparation of the tested tinctures
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The antioxidant activity of the tested
tinctures was evaluated by the DPPH test [8,9].
Antioxidant activity could be considered as a
criterion of quality of herbal preparations [7-
9,13]. The analytical technique of the antioxidant
activity measurement of the tincture of the herb
of Monarda fistulosa, the tincture of the roots of
Echinacea purpurea and tincture of the Echinacea
purpurea flowers was elaborated by the DPPH
test, namely a dilution of the tincture was
selected and rutin was chosen for constructing
the calibration curve. The results were expressed
as mg eq-rutin/L of an tincture and mg eq-rutin/g
of the HRM. The calibration curve was constructed
in the concentration range of 95 to 305 mg/L of
rutin. The equation was y=0.228x+7.0992,
R2=0.9945. Rutin was chosen as a commercially
available marker [9].

The studies showed that Echinacea
purpurea tinctures are a valuable source of
antioxidant compounds. The antioxidant activity
of these tinctures was 254.8-815.8 mg rutin-
equivalents in 1 L of the tinctures or 1.12-4.43
mg rutin-equivalents in 1 g of the HRM
depending on the part of the plant, particle size
and extraction type. Moreover, it was revealed
that the type of extraction (maceration and
maceration) did not have an influence on the
extraction of phytoconstituents with antioxidant
activity from flowers at the particle size in the
range of 1 to 3 mm (1.41 and 1.38 mg of rutin-
equivalents in 1 g of the flowers, respectively).
However, the mode of extraction significantly
influenced the extraction of compounds with
antioxidant activity from the roots at the particle
size in the range of 2 to 5 mm. The remaceration

and maceration for the roots gave the following
antioxidant activity: 4.43 and 1.12 mg of rutin-
equivalents in 1 g of the roots. If we compared
the roots and flowers, the remaceration resulted
in the following antioxidant activity: 4.43 and
1.41 mg of rutin-equivalents in 1 g of the roots
and flowers, respectively. Such a difference can
be interpreted by the specific histological
structure of roots and flowers. The roots of
Echinacea purpurea are softer compared to
flowers that can assist the extraction of
biologically active substances from roots.

As can be seen from Fig. 1 and 2, and
Table 4, the DPPH scavenging ability increased
proportionally with reducing in the dilution of
tincture 1/21, namely the higher dilution of the
tincture, the lesser was its scavenging ability.
Moreover, the coefficient of correlation was
higher in the case of four points (undiluted
tincture, dilutions of 1 to 10, 1 to 5 and 1 to 2.5).
Our studies are in line with the studies performed
by Lee et al. These authors determined that the
Echinacea purpurea tincture had close values
(85.1 and 91.4%) of scavenging abilities at its
concentrations of 0.5 and 1.0 mg/ml,
respectively. Ascorbic acid showed similar
results. The half-effective dose (ED50) of ascorbic
acid was approximately at 0.01 mg/ml. The
DPPH scavenging ability of ascorbic acid at a
concentration of 0.016 mg/ml was 87.6%, a
further increase in the concentration from 0.08
mg/ml to 1 mg/ml did yield the same value of
the antioxidant activity which were close to
100% [11]. In our studies, the undiluted and
dilute tincture in 2.5 times demonstrated very
close values as well.

Name 
Mass of the 
herbal raw 
materials, g 

Particle 
size, 
mm 

Volume of the 
taken 

70% eehanol 
for filling, ml 

Volume of the 
tinctures after the 

ethanol absorption, 
ml 

Calculations 

Mean values 
of the alcohol 

absorption 
coefficients 

5.06 40 29 (40-29)/5.06=2.2 Echinacea purpurea 
flowers 5.00 1-3 31 19.5 (40-19.5)/5.0=2.3 2.25 

3.49 20 16 (20-16)/3.49=1.2 
3.50 11 7 (11-7)/3.50=1.2 Echinacea purpurea 

roots 
3.57 

2-5 
20 7 (20-7)/3.57=3.64 

1.20 

3.80 38 20 (38-20)/3.80=4.74 Monarda fistulosa 
herb 3.83 0.5-3 21 1 (21-1)/3.83=5.22 4.98 

Table 3
Calculations of the alcohol absorption coefficients of the herbal raw materials for 70% ethanol



95

ISSN 1029 - 4244 (Print)                                                               Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2022. Ò. 28. ¹ 1-2
eISSN 2415-3303 (Online)                                                                               Acta Medica Leopoliensia 2022;28(1-2)

For computing of rutin equivalents, we
employed the value of antioxidant activity which
was the closest to the value of ED50, namely
44.3% for tincture 1/21 and 38.1% for tincture
2/21, namely dilutions 1 to 5 and 1 to 2,
respectively. For tinctures 3/21 and 4/21, we
performed studies with one dilution (1 to 2).

Our studies conform with data of
Stanisavljevic et al. who measured the antioxidant
activity depending on the concentration of the
dried tincture [14]. It was revealed that an
increase in the concentration of this tincture of
more than 0.2 mg/ml (0.5 and 1.0 mg/ml) did
not increase the antioxidant activity [14].

Therefore, our technological and
analytical studies showed that the morphological
part of Echinacea purpurea (roots or flowers)

and extraction type (maceration or remaceration)
have a great influence on the extraction of
biologically active substances with antioxidant
activities that is very important for the
development of tinctures used in the
pharmaceutical, food and cosmetic industries.
The next studies will be related to measuring the
total flavonoid content in the tinctures.

The antioxidant activity of the tinctures
of the Monarda fistulosa herb was equal to
2203.6 mg eq-rutin/L and 20.3 mg eq-rutin/g for
tincture 1 and 2119.4 mg eq-rutin/L and 9.7 mg
eq-rutin/g for tincture 2. Therefore, the ratio of
the raw material to solvent has no significant
influence on the extent of extraction [7]. These
results revealed that a ratio of the herbal
substance to a final product 1 to 4.5 did not give

Fig. 1
Elaboration of the DPPH free radical scavenging activity assay: choosing a volume of tincture 1 of the roots of

Echinacea purpurea at three dilutions

Fig. 2
Elaboration of the DPPH free radical scavenging activity assay: choosing a volume of tincture 1 of the roots of

Echinacea purpurea at four dilutions
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an adequate depletion of the HRM. Thus, at a
ratio of 1 to 4.5, the same degree of extraction
occurred like at a ratio of 1 to 9.5. For computing
of rutin equivalents, we employed the value of
antioxidant activity which was the closest to the
value of ED50, namely 37.3% for tincture 2/21.
For tinctures 1/21, we performed the study with
one dilution (1 to 16).

It was revealed that the ability to capture
free radicals of DPPH from the tested six
tinctures decreased with increasing dilutions of
the tinctures or in other words with decreasing
concentrations of antioxidants. The reduction in
the DPPH was directly proportional to the
concentration of antioxidants present in the
reaction mixture.

It is impossible to compare our results of
DPPH inhibition with the data of the other
researchers of Monarda fistulosa as we did not
find the data of the studies of the tinctures of
this species. However, we revealed other results
of the studies related to Monarda fistulosa. The
DPPH radical scavenging assay of the dry
tincture obtained from the hydrodistilled residue
by-product of Monarda fistulosa L. herb had a
strong antiradical activity with an ED50 value of
0.285 mg/ml. Shanaida et al. used a similar
analytical procedure of the DPPH test: 0.1 ml of
each test sample in the different concentrations
(0.1-1.0 mg/ml) was mixed with 1.9 ml of DPPH
solution in methanol (25 μg/ml), and this mixture
was incubated for 30 min in darkness at room

temperature. The absorbances were measured at
a wavelength of 517 nm [13].

The results of the antioxidant activity of
six tinctures are provided in Table 4.

As can be seen from table 4, the tinctures
of the Monarda fistulosa herb are very rich in
compounds with antioxidant activity. For further
studies we have chosen a ratio of 1 to 10 for the
Monarda fistulosa herb and a ratio of 1 to 5 for
the roots and flowers of Echinacea purpurea.

Conclusions
The approach to measuring the antioxidant activity
of tested tinctures was elaborated. The essence of
this approach is to employ the appropriate dilution
of a tincture that gives the value of antioxidant
activity which is the closest to the value of ED50. It
was established in the experimental studies that the
tinctures of Monarda fistulosa herb should be
diluted in 16 times and the tinctures of Echinacea
purpurea should be diluted in 2-5 times depending
on the plant part and mode of the extraction. These
studies also offer that the tinctures of Echinacea
purpurea and Monarda fistulosa herb with using
70% ethanol are herbal preparations with
antioxidant activity. The laboratory technology
of six tinctures was elaborated. Further studies
will be directed at laboratory studies on
microorganisms and animals. The proposed
approach can be used in scientific studies related
to the determination of the antioxidant activity
of other herbal preparations.

Fig. 3
Elaboration of the DPPH free radical scavenging activity assay: choosing a volume of tincture 2 of Monarda fistulosa
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