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Abstract

The medicinal properties of Tropaeolum majus L. herb have been known since ancient times and are
the result of the availability of different groups of biologically active compounds. The components of
essential oil present in the herb of Tropaeolum majus L. were studied by GC/MS analysis. The results of
the analysis showed that the Tropaeolum majus L. herb has 53 components of essential oil, of which 35
(66.04% of the total amount of all components of essential oils) were identified. y-sitosterol (7.84%),
nonacosan (7.45%), stigmasterol (2.19%), and B-sitosterol (2.07%) dominated among the identified
components. Antibacterial activity of herb homogenate and tincture of Tropaeolum majus L. was
determined "wells" method. Tincture of Tropaeolum majus L. herb was determined very active against
Staphylococcus aureus ATCC 6538 (26+2.1 mm) and active against Escherichia coli ATCC 25922
(23+1.4 mm), Pseudomonas aeruginosa ATCC 9027 (22%1.6 mm), Candida albicans ATCC 885-653
(17+2.03 mm). Herb homogenate of Tropaeolum majus L. was found active against Staphylococcus
aureus ATCC 6538 (24%1.19 mm), Escherichia coli ATCC 25922 (22+1.8 mm), Pseudomonas aeruginosa
ATCC 9027 (20+2.2 mm), Candida albicans ATCC 885-653 (16+2.3 mm), and nonactive against Bacillus
subtilis ATCC 6633 (9+1.1 mm). To summarise it can be suggested that the Tropaeolum majus L. is a
perspective plant for medicinal purposes because of its excellent role in many biological processes.
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Introduction

Since prehistoric times, people have used plants
to treat many diseases. Despite the significant
progress of modem  organic  chemistry,
pharmaceutical science, which has ensured the
production of high-quality synthetic
pharmacologically active drugs that have found use
in pharmacy and medicine, the popularity of herbal
remedies around the world is rapidly increasing [1,
2]. Therefore, today, modem medicine is
increasingly using herbal remedies along with
synthetic drugs, antibiotics. Phytotherapy has a
number of advantages over traditional therapy with
using oral synthetic agents, namely, it is low-toxic,
has a mild pharmacological effect and possibility to
be used for long periods of time without significant
side effects, is well combined with synthetic drugs,
has a complex activity through a number of
biologically active compounds [3-7].

Today, a significant number of plants are used in
official medicine of Ukraine and the world and more
than a thousand species, which are recommended
by folk medicine, are promising for phytotherapy
and the pharmaceutical industry [8-10].

These are species of natural flora and cultivated,
which are grown in specialized farms, botanical
gardens, in backyards as medicinal plants. Many of
them are ornamental. The vast majority of these
plants have medicinal properties and are important
for the prevention and treatment of many diseases
[11-13]. Such plants include the garden nasturtium
Tropaeolum majus L. of the family Tropaeolaceae. It
is a herbaceous plant native to South America. In
Ukraine, it has long been grown as omamental. The
plant has healing properties; it is used as an
antiscorbuticc, general tonic, hemocathartic,
antimicrobial, vitamin, anti-cold and antisclerotic

agent[14].

All parts of the plant contain isosulfan glycoside
glycotropeolin (about 0.1%). When the structure of
the raw material is disturbed, glycotropelin is
converted into benzyl isothiocyanate by
fermentation, which is the main component of the
plant's essential oil [15]. Four fractions of essential
oil in garden nasturtium were established. One of
them, isolated by vacuum distillation, was
pharmacologically active. It is called tropeolin.

Tropeolin is a mobile light liquid with a sharp specific
odor. In addition, nasturtium seeds contain a highly
active but unstable antibiotic. In the aboveground
part of the plant, there are alkaloids (0.11%), tannins,
carbohydrates (3-4%), mucus, salts of potassium,
phosphorus, iodine, iron, phytoncides, macro-and
micronutrients, starch, sugar, resins, pectins,
phytosterols, B vitamins, vitamin D, myrosin
enzyme. Also, nasturtium contains polyphenols and
low molecular weight phenols, such as chlorogenic
acid, as well as flavonoids (isoquercitrin, quercetin,
kaempferol). The flowers of the plant contain
carotenoids and anthocyanin dyes (pelargonidin),
and the seeds contain isoanthocyanins [16, 17]. A
significant amount of isoquercitrin and kaempferol
glycosides was detected by HPLC in nasturtium
leaves. Phytochemical studies by American scientists
have shown that nasturtium leaves also contain
terpenoids [18, 19]. Bazylko et al have found the
presence and quantitative content of quercetin-3-O-
glucoside (isoquercitrin) and kaempferol-3-O-
glucoside (astragalin) in aqueous extracts of
nasturtium herb [20]. In addition, these scientists
have analyzed ethanol and aqueous extracts from
the leaves and flowers of nasturtium and found a
much higher quantitative content of flavonoid
compounds [21]. However, the analysis of available
scientific literature sources indicates a lack of
information about the qualitative composition and
quantitative content of essential oil of nasturtium,
as well as the lack of studies of antibacterial activity
of homogenates of herbs and tinctures, so this
study is relevant.

Methods

The object of the study was the Tropaeolum majus
L. herb. This raw material was harvested during a
mass flowering period (August - September) in the
experimental plots of I. Horbachevsky Ternopil
National Medical University (Druzhba village,
Terebovlya district, Temopil region). The test raw
material was authenticated by prof. Svitlana
Marchyshyn (I. Horbachevsky TNMU, Temopil,
Ukraine) [22, 23]. A voucher specimen of
Tropaeolum majus L. is kept at the Department of
Pharmacognosy and Medical Botany, TNMU [24-26].
The study raw material was dried using the
conventional method and stored in paper bags in a
dry, protected from direct sunlight place [27, 28]
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Microorganisms

An experiment used a standardized daily
suspension of testing strains of the following
microorganisms: Staphylococcus aureus ATCC 6538,
Bacillus subtilis ATCC 6633, Escherichia coli ATCC
25922, Staphylococcus aureus ATCC 6538,
Pseudomonas aeruginosa ATCC 9027, and Candida
albicans ATCC 885-653 [29]. Cell concentration was
0.5 McFarland (used to compare the standard
turbidity).

GC/MS analysis of the essential oil

GC/MS analysis of the essential oil of Tropaeolum
majus L. herb was performed using gas
chromatograph Agilent Technology 6890N with
mass detector 5973 inert (Agilent Technologies,
USA) [30-33] Samples were analyzed on a silica
capillary column HP-5MS length — 30 m, intemal
diameter - 0.25 mm, the diameter of sorbent grain -
0.25 um [34-36]. Injections were made in the split
mode 1:50 [37]. First, the temperature was set at
50°C, and then at a rate of 3°C/min was raised to
220°C. Helium was used as the carrier gas at a
constant flow rate of 1.0 ml/min [38, 39]. The sample
with a volume of 2 pl was injected in a splitless
mode. Detection was held in the SCAN mode in the

range of (38-400 m/z) [40-43].

Identification of components of the essential oil
was based on comparing their retention times
with retention times of standards of the
mass spectral library NIST 02 [44-47] Quantitative
content was calculated in relation to the area of the
peaks of the components to the sum of the areas of
all peaks on the chromatogram.

Antibacterial and antifungal test

The antimicrobial action of the herb homogenate
and tincture was studied in vitro [48-50] This
activity was determined directly after the
preparation of the study samples. Antibacterial and
antifungal action on microorganisms was studied by
two-fold serial dilutions in a liquid nutrient (meat
infusion broth) and agar diffusion ("wells" method)
[51]. The cultural properties of bacterial isolates
were studied by inoculation on conventional and
selective media.

Standardization of the agar diffusion was secured
by 6 mm "well" diameter and 10 mm medium
thickness. Around the cylinders, the upper layer was
poured, consisting of nutrient agar medium, melted
and cooled to 40 °C, in which the appropriate
standard daily culture of the test microbe was
introduced. Preliminarily, the upper layer was mixed
well to form a homogeneous mass. After infusion of
testing strains into a nutrient, "wells" were filled
with droplets of herb homogenate and tincture
diluted in meat infusion broth. The Petri dishes were
dried for 30-40 min at room temperature. Then
there were placed into the thermostat and
incubated at 37 °C. Results were evaluated in 24
hours by measuring the diameter of the inhibition
zone around a "well" [52].

Statistical analysis

Results were determined using Statistica v 10.0
(StatSoft I nc.) program. Results were represented
as mean = SEM [53-55]. Statistical significance of
differences between mean values was assessed by
the Student’s t-test. The difference between the
values was considered reliable if the likelihood was
*p<0.05 [56-61].

Results and Discussion

The results of a gas chromato-mass spectrometric
study of the component composition of the
essential oil of Tropaeolum majus L. herb are
presented in Figure 1.

As a result of the conducted studies, 53
components of essential oil were detected in the
Tropaeolum majus L. herb, of which 35 were
identified (Table 1). Their content was 66.04% of the
total amount of all components of essential oils. y-
sitosterol, nonacosan, stigmasterol, and B-sitosterol
dominated among the identified thirty-five
components of essential oils, their content was
7.84% 7.45% 2.19% and 2.07% respectively. y-
sitosterol has been to possess an antihyperglycemic
property by rising insulin secretion in reply to
glucose verified with immune histochemical
research of pancreas [62-64]. Also, Sundarraj et al.
was established the ethnomedical use of y-sitosterol
against cancer through the growth inhibition and
cell cycle detention on the apoptosis of cancer cells,
which showed that vy-sitosterol was cytotoxic
against liver and colon cancer cell lines and that this

http://pharmacologyonline.silae.it

ISSN: 1827-8620


http://pharmacologyonline.silae.it/

PhOL Budniak, et al.

940 (pag 937-947)

effect was mediated by downregulation of cmyc
expression and induction of the apoptotic pathways
[65, 66] PB-sitosterol is the most common
phytosterol. Its epimer is y-sitosterol [62]
Stigmasterol (Wulzen antistiffness factor or
stigmasterin) is an unsaturated sterol that has been
isolated from medicinal plants. Stigmasterol is
utilized in many chemical processes which are
designed to yield numerous semi-synthetic and
synthetic compounds for the pharmaceutical
industry. It acts as an intermediate in the
biosynthesis of estrogens, corticoids, androgens, in
the synthesis of vitamin D;, and acts as a precursor
in the synthesis of progesterone [67, 68]
Stigmasterol is an important constituent and has
been isolated from plants [69].

Studies of antimicrobial and antifungal activity
showed (Table 2) that nasturtium tincture has the
lowest antibacterial activity against bacilli. Bacillus
subtilis strain was insensitive and the growth
retardation of microorganisms was (14+1.1) mm. In
general, the insensitive strain of Bacillus subtilis was
to the herb homogenate. Against the strain of
Staphylococcus aureus tincture and homogenate of
nasturtium herb acted most effectively. The test
culture of Staphylococcus aureus was highly
sensitive to the tincture and sensitive to the herb
homogenate. Zones of growth retardation around
the “well” ranged from (24#1.19) mm (herb
homogenate) to (26+2.1) mm (tincture). Gram
negative rods turned out to be sensitive to raw
materials. However, the antibacterial properties of
all samples against cultures of Escherichia coli and
Pseudomonas aeruginosa were slightly lower than
against Staphylococcus aureus, the raw material
inhibited the growth of test strains of Escherichia
coli ATCC 25922 and Pseudomonas aeruginosa ATCC
9027 around the "well" by (17+0.9) - (23#1.4) mm.
Yeast fungi were also sensitive to these samples.
The growth of Candida albicans ATCC 885-653 was
delayed by (16+2.3) - (20+1.64) mm.

Conclusions

The components of essential oil present in the
herb of Tropaeolum majus L. were studied by GC/MS
analysis. The results of the analysis showed that the
herb has 53 components of essential oil, of which 35
were identified. y-sitosterol (7.84% of the total

amount of all components of essential oils),
nonacosan (7.45%), stigmasterol (2.19%), and pB-
sitosterol (2.07%) dominated among the identified
components.

Antibacterial activity of herb homogenate and
tincture of Tropaeolum majus L. was determined
"wells" method. Tincture of Tropaeolum majus L
herb was determined very active against
Staphylococcus aureus ATCC 6538 and active against
Escherichia coli ATCC 25922, Pseudomonds aeruginosa
ATCC 9027, Candida albicans ATCC 885-653. Herb
homogenate of Tropaeolum majus L. was found
active against Staphylococcus aureus ATCC 6538,
Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 9027, Candida albicans ATCC 885-653, and
nonactive against Bacillus subtilis ATCC 6633.

References

1. Kyslychenko, V.S, Zhuravel, 1.0,
Marchyshyn, S.M., Minarchenko, V.M,
Khvorost, O.P. Pharmacognosy. 1st ed.
Kharkiv: Golden Pages, 2015: 736.

2. Budniak, L., Vasenda, M., Slobodianiuk, L.
(2021). Determination of flavonoids and
hydroxycinnamic acids in tablets with thick
extract of Primula denticulata SMITH.
PharmacologyOnlLine, 2, 1244-1253.

3. Savych, A., Milian, I. (2021). Total flavonoid
content in the herbal mixture with
antidiabetic activity. PharmacologyOnlLine,
2, 68-75.

4. Savych, A., Basaraba, R. (2021). Ascorbic acid
content in the herbal mixture with
antidiabetic activity. PharmacologyOnlLine, 2,
76-83.

5. Savydh, A, Sinichenko, A. (2021). Screening
study of hypoglycemic activity of the herbal
mixtures used in folk medicine (message 4).
PharmacologyOnlLine, 2, 1254-1262.

6. Savych, A., Basaraba, R., Gerush, O. (2021).
Comparative analysis of hypoglycemic
activity of herbal mixtures by glucose
tolerance tests (message 2).
PharmacologyOnLine, 2,1118-1127.

7. Savych, A, Marchyshyn, S., Basaraba, R., &
Kryskiw, L. (2021). Determination of
carboxylic acids content in the herbal

http://pharmacologyonline.silae.it

ISSN: 1827-8620


http://pharmacologyonline.silae.it/

PhOL Budniak, et al. 941 (pag 937-947)
mixtures by HPLC. ScienceRise: 17. Niizu, P.Y., Rodriguez-Amaya, D.B. (2006).
Pharmaceutical Science, 2(30), 33-39. Flowers and Leaves of Tropaeolum majus L

8. Anzina KM., Gudzenko A.V. Kalko K.O. as Rich Sources of Lutein. Journal of Food
(2021). Preliminary phytochemical screening Science, 70, 38.
and antioxidant activities of the extract of 18. Griffiths, D.W., Deighton, N., Birch, A.N,,
Teucrium chamaedrys L. Patrian, B., Baur, R., Stadler, E. (2001).
PharmacologyOnLine, 2,972-977. Identification of glucosinolates on the leaf
9. Savyd, A., Marchyshyn, S. (2021). Inhibition surface of plants from the Cruciferae and
of pancreatic lipase by water extracts of other closely related
some herbal mixtures. species. Phytochemistry, 575, 693-700 .
PharmacologyOnlLine, 2,1457-1463. 19. Mietkiewska, E., Giblin, E.M., Wang, S.,
10. Savych, A., Polonets, O. (2021). Study of Barton, D.L., Dirpaul, J., Brost, J.M., Katavic,
hypoglycemic activity of antidiabetic herbal V., Taylor, D.C. (2004). Seed-specific
mixture on streptozotocin-nicotinamide- heterologous expression of a nasturtium
induced rat model of type 2 diabetes. FAE gene in Arabidopsis results in a dramatic
PharmacologyOnlLine, 2, 62-67. increase in the proportion of erucic
11. Slobodianiuk, L., Budniak, L., Marchyshyn, S., acid. Plant  physiology, 136(1), 2665-2675.
Parashchuk, E. Levytska, L  (2021). https://doi.org/10.1104/pp.104.046839
Experimental studies on expectorant effect 20. Bazylko, A., Granica, S., Filipek, A,
of extract from Pimpinella saxifraga L Piwowarski, J., Stefariska, J., Osinska, E.,
Pharmacologyonline, 1, 404-410. Kiss, A.K. (2013). Comparison of antioxidant,
12. Marchyshyn, S., Slobodianiuk, L., Budniak, L., anti-inflammatory, antimicrobial activity and
Ivasiuk, . (2021). Hypoglycemic  effect chemical composition of aqueous and
of Cyperus esculentusL. tubers extract. hydroethanolic extracts of the herb of
Pharmacologyonline, 2, 1383-1392. Tropaeolum majus L.Industrial Crops and
13. Budniak, L., Slobodianiuk, L., Marchyshyn, S., Products.
Klepach, P. (2021). Investigation of the https://doi.org/10.1016/j.indcrop.2013.07.003
influence of the thick extract of common 21. Bazylko, A., Parzonko, A., Jez, W., Osinska,
centaury (Centaurium erythraea Rafn.) herb E., Kiss, A. (2014). Inhibition of ROS
on the secretory function of the stomach. production, photoprotection, and total
Pharmacologyonline, 2, 352-360. phenolic, flavonoids and ascorbic acid
14. Jakubczyk, K., Janda, K., Watychowicz, K., content of fresh herb juice and extracts
tukasiak, J., Wolska, J. (2018). Garden from the leaves and flowers of Tropaeolum
nasturtium (Tropaeolum majus L.) - a source majus. Industrial Crops and Products, 55, 19—
of mineral elements and bioactive 24.
compounds. Roczniki Panstwowego Zakladu 22. Slobodianiuk, L., Budniak, L., Marchyshyn, S.,
Higieny, 69(2), 119-126. Skrynchuk, O., Kudria, V. (2021). Amino acids
15. Vrca, I, Burcul, F., BlaZevi¢, I., Bratanic, A., content of Crambe Cordifolia and Crambe
Bilusi¢, T. (2021)  Comparison  of Koktebelica leaves. International Joumal of
gastrointestinal stability of isothiocyanates Applied Pharmaceutics, 13(4), 111-16.
from Tropaeolum majus L. altum using in https://doi.org/10.22159/ijap.2021v13i4.41265
vitro and ex vivo digestion methods. 23. Budniak, L., Slobodianiuk, L., Marchyshyn, S.,
Croatian Joumal of Food Science and llashchuk, P. (2021). Determination of
Technology. doi:10.17508/CJFST.2021.13.2.04. polysaccharides in Gentiana cruciata L. herb.
16. Garzén, G.A., Wrolstad, R.E. (2009). Major Pharmacologyonline, 2, 1473-1479.
anthocyanins and antioxidant activity of 24. Savych, A., Marchyshyn, S. (2021). Inhibition

Nasturtium flowers (Tropaeolum
majus). Food Chemistry, 114, 44-49.

of pancreatic a- glucosidase by water
extracts of some herbal mixtures.
PharmacologyOnLine, 2, 1450-1456.

http://pharmacologyonline.silae.it

ISSN: 1827-8620


http://pharmacologyonline.silae.it/

PhOL

Budniak, et al.

942 (pag 937-947)

25.

26.

27.

28.

29.

30.

31.

32.

33.

Slobodianiuk, L., Budniak, L., Marchyshyn, S.,
Berdey, I., Slobodianiuk, O. (2021). Study of
the hypoglycemic effect of the extract from
the  tubers  of Stachys  sieboldii Miq.
Pharmacologyonline, 2, 167-178.

Savych, A., Marchyshyn, S., Milian, 1. (2021).
Inhibition of pancreatic a-amylase by water
extracts of some herbal mixtures.
PharmacologyOnlLine, 2, 1443-1449.
Slobodianiuk, L., Budniak, L., Marchyshyn, S.,
Demydiak, O. (2021). Investigation of the
anti-inflammatory effect of the dry extract
from the herb of Stachys sieboldii Miq.
Pharmacologyonline, 2, 590-597.

Savych, A., Marchyshyn, M., Basaraba, R
(2020). Screening study of hypoglycemic
activity of the herbal mixtures (Message 1).
ScienceRise: Pharmaceutical Science, 4(26),
40-46.

Dehtiarova, K., Vyshnevska, L., Hama, S,
Kalko, K., Mishchenko, O., Palamar, A,
Korovenkova, O. (2021). Study of stability
and determination of residual quantity of
organic solvent in lipophilic extract of
pumpkin. Pharmacologyonline, 3, 231-239.
Marchyshyn, S., Slobodianiuk, L., Budniak, L.,
Skrynchuk, O. (2021). Analysis of carboxylic
acids of Crambe cordifolia  Steven.
Pharmacia, 68(1), 15-21.
https://doi.org/10.3897/pharmacia.68.e56715
Savych, A. Marchyshyn, S., Hamyk, M.,
Kudria, V., Ocheretniuk, A. (2021).
Determination of amino acids content in two
samples of the plant mixtures by GC-MS.
Pharmacia, 68(1), 283-289. https://doi.
org/10.3897/pharmacia.68.e634535.
Slobodianiuk, L., Budniak, L., Marchyshyn, S.,
Kostyshyn, L., Zakharchuk, O. (2021).
Analysis of carbohydrates in Saponaria
officinalis L  using GCMS  method.
Pharmacia, 68(2), 339-345.
https://doi.org/10.3897/pharmacia.68.e62691
Savych, A., Duchenko, M., Shepeta, Y.,
Davidenko, A., & Polonets, O. (2021).
Analysis of carbohydrates content in the
plant components of antidiabetic herbal
mixture by GC-MS. Pharmacia, 68(4), 721-

34.

35.

36.

37-

38.

39.

40.

41.

730.
https://doi.org/10.3897/pharmacia.68.e69107

Huzio, N. Grytsyk, A., Slobodianiuk, L
(2020). Determination of carbohydrates in
Agrimonia eupatoria L. herb. ScienceRise:
Pharmaceutical Science, 28(6), 35-40.
https://doi.org[10.15587/2519-
4852.2020.221661.

Savych, A., Marchyshyn, S.,, & Milian, I.
(2021). Determination of carbohydrates in
the herbal antidiabetic mixtures by GC-MC.
Acta Pharmaceutica, 71(3), 429-443.

Budniak, L., Slobodianiuk, L., Marchyshyn, S.,
Parashchuk, E. (2021) .Determination of
carbohydrates in  bumet  saxifrage
(Pimpinella saxifraga L)
Pharmacologyonline, 2, 1374-1382.

Husak, L., Dakhym, 1., Marchyshyn, S,
Nakonechna, S. (2018). Determination of
sugars and fructans content in Stachys
sieboldii. International Journal of Green
Pharmacy, 12, 70-74.
http://dx.doi.org/10.22377/ijgp.v12i01.1527.
Savych, A., Marchyshyn, S., & Basaraba, R
(2020). Determination of fatty acid
composition content in the herbal
antidiabetic collections. Pharmacia, 67(3),
153-159.

Budniak, L., Slobodianiuk, L., Marchyshyn, S.,
Demydiak, O. (2020). Determination of
Arnica foliosa Nutt. fatty acids content by
GC/MS method. ScienceRise: Pharmaceutical
Science, 6(28), 14-18. Doi: 10.15587/2519-
4852.2020.216474.

Marchyshyn, S., Budniak, L., Slobodianiuk, L.,
Ivasyuk, 1. (2021). Determination of
carbohydrates and fructans content in
Cyperus esculentus L. Pharmacia, 68(1), 211
216.
https://doi.org/10.3897/pharmacia.68.e54762
Ecker, J,. Scherer, M., Schmitz, G., Liebisch,
G. (2012). A rapid GC-MS method for
quantification of positional and geometric
isomers of fatty acid methyl esters. Joumal
of Chromatography B: Analytical
Technologies in the Biomedical and Life
Sciences, 897, 98-
104. https://doi.org/10.1016/j.jchromb.2012.04
.015

http://pharmacologyonline.silae.it
ISSN: 1827-8620


http://pharmacologyonline.silae.it/
https://doi.org/10.1016/j.jchromb.2012.04.015
https://doi.org/10.1016/j.jchromb.2012.04.015

PhOL

Budniak, et al.

943 (pag 937-947)

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Savych, A. Basaraba, R., Muzyka, N., &
llashchuk, P. (2021). Analysis of fatty acid
composition content in the plant
components of antidiabetic herbal mixture
by GC-MS. Pharmacia, 68(2), 433-439.
Budniak, L., Slobodianiuk, L., Marchyshyn, S.,
Kostyshyn, L, Horoshko, O. (2021).
Determination of composition of fatty acids
in  Saponaria officinalis L. ScienceRise:
Pharmaceutical ~ Science, 1(29), 25-30.
https://doi.org/10.15587/2519-
4852.2021.224671.

Marchyshyn, S., Polonets, O., Savych, A, &
Nakonechna, S. (2020). Determination of
carbohydrates of Chrysanthemum
morifolium L. leaves and flowers by GC-MS.
Pharmakeftiki, 32(4), 202-212.

Slobodianiuk L, Budniak L, Marchyshyn S
Kostyshyn L, Ezhned M (2021) Determination
of amino acids content of the Tagetes lucida
Cav. by GC/MS. Pharmacia 68(4), 859-867.
https://doi.org/10.3897/pharmacia.68.e73325
Savych, A., Marchyshyn, S., Kozyr, H., &
Yarema, N. (2021). Determination of inulin in
the herbal mixtures by GCGMS method.
Pharmacia, 68(1), 181-187.

Budniak, L., Slobodianiuk, L., Marchyshyn, S.,
Klepach, P., Honcharuk, Ya.  (2021).
Determination of carbohydrates content in
Gentiana cruciata L. by GC/MS method.
International Joumal of Applied
Pharmaceutics, 13(1), 124-128.

State Pharmacopoeia of Ukraine. SE
Scientific Expert Pharmacopeial Center. 1st
ed. Kiev: SE Scientific Expert
PharmacopeialCenter; 2004. p. 492.

Budniak, L., Slobodianiuk, L., Marchyshyn, S.,
Basaraba, R., Banadyga, A. (2021). The
antibacterial and antifungal activities of the
extract of Gentiana cruciata L. herb.
PharmacologyOnLine, 2,188-197.

Darzuli, N., Budniak, L., Slobodianiuk, L
(2021). Investigation of the antibacterial and
antifungal activity of the Pyrola rotundifolia
L. leaves dry extract. Pharmacologyonline, 1,
395-403.

Feshchenko, H., Marchyshyn, S., Budniak, L.,
Slobodianiuk, L, Basaraba, R. Study of

52.

53.

54.

55.

56.

57.

58.

59.

antibacterial and antifungal properties of
the lyophilized extract of fireweed
(Chamaenerion angustifolium L) herb.
Pharmacologyonline, 2, 1464-1472.

Budniak, L., Slobodianiuk, L., Darzuli, N.,
Honcharuk, Ya. (2021). The antibacterial
activity of the tablets with dry extract of
round-leaved wintergreen leaves.
Pharmacologyonline 2, 672-679.

Savych, A., Gerush, O., Basaraba, R. (2021).
Determination of hypoglycemic activity of
the herbal mixtures by means of glucose
loading tests (message 3).
PharmacologyOnLine, 2021, 2, 1128-1137.
Feshchenko, H., Oleshchuk, o,
Slobodianiuk, L, Milian, 1. (2021).
Determination of Epilobium angustifolium L.
amino acids content by HPLC method.
ScienceRise: Pharmaceutical Science, 6(34),
[In press]

Savych, A., Marchyshyn, M., Basaraba, R., &
Lukanyuk, M. (2020). Antihyperglycemic,
hypolipidemic and antioxidant properties of
the herbal mixtures in dexamethasone-

induced insulin resistant rats.
PharmacologyOnlLine, 2, 73-82.

Pavliuk, B., Stechyshyn, I, Kramar, S,
Chubka, M., Hroshovyi, T. (2020).

Therapeutic efficacy of the developed gel
“Xeliogel” on a burn wound model in rats.
Polski Merkuriusz Lekarski, 48(287), 331-
334-

Pavliuk, B., Stechyshyn, I. (2021). Study of
the pharmacology of safety and toxicity of
the gel xeliogel in the experiment
Pharmacologyonline, 2, 286-291

Kalko, K.O., Drogovoz, S.M.,, Koyro, 0.0,
Tsubanova, N.A., Toziuk, O.Yu., Lenha E.L.,
Bahan S.0, Borysiuk LYu. (2021).
Manifestation of toxic action of paracetamol
in female and male rats depending on the
circadian rhythms of liver activity.
Pharmacologyonline, 2, 926-942.
Stechyshyn, I, Pavliuk, B., Demchuk, M.,
Chubka, M. (2020). Changes in mass
measurement indices, cardiointervalogram
parameters and duration of swimming in
animals with experimental type 2 diabetes
mellitus  treated with drugs exerting

http://pharmacologyonline.silae.it

ISSN: 1827-8620


http://pharmacologyonline.silae.it/

PhOL

Budniak, et al.

944 (pag 937-947)

60.

61.

62.

63.

64.

65.

66.

67.

antioxidant properties. Romanian Joumal of
Diabetes, Nutrition and Metabolic Diseases,
27(2), 146-152.

Savych, A., Marchyshyn, M., Naconechna, S.
(2021). Influence of some herbal mixtures on
insulin resistance and glucose tolerance in
rats. PharmacologyOnLine, 1, 356-364.

Kalko, K.O. (2021). «Korvitin® - new
therapeutic opportunities.
Pharmacologyonling, 2, 1310-1316.
Sirikhansaeng, P., Tanee, T., Sudmoon, R,
Chaveerach, A. (2017). Major Phytochemical
as [gammalSitosterol Disclosing and
Toxicity Testing in Lagerstroemia
Species. Evidence - Based Complementary and
Alternative

Medicine, 2017. https://link.gale.com/apps/do
¢/A556064528/AONE?u=anon~1etfb3e9&sid=
googleScholar&xid=fdbdbfc1

Balamurugan, R., Duraipandiyan, V., &
Ignacimuthu, S. (2011). Antidiabetic activity
of y-sitosterol isolated from Lippia nodiflora
L. in streptozotocin induced diabetic
rats. European journal of
pharmacology, 667(1-3), 410-418.
https://doi.org/10.1016/j.ejphar.2011.05.025
Balamurugan, R., Stalin, A., Ignacimuthu, S.
(2012). Molecular docking of y-sitosterol
with some targets related to
diabetes. European journal of medicinal
chemistry, 47 1,38-43.

Sundarraj, S., Thangam, R., Sreevani, V.,
Kaveri, K., Gunasekaran, P., Achiraman, S.,
Kannan, S. (2012). y-Sitosterol from Acacia
nilotica L. induces G2/M cell cycle arrest and
apoptosis through c¢-Myc suppression in
MCF-7 and As49  cells. Journal  of
ethnopharmacology, 141(3), 803-8009.
https://doi.org/10.1016/j.jep.2012.03.014
Endrini, S., Rahmat, A., Ismail, P., Taufig-Yap,
Y. (2015). Cytotoxic effect of y-sitosterol
from Kejibeling (Strobilanthes crispus) and
its mechanism of action towards c-myc gene
expression and apoptotic pathway. Medical
Joumal of Indonesia, 23(4), 203-8.
https://doi.org/10.13181/mji.v23i4.1085
Sundararaman, P., Djerassi, C. (1977). A
convenient synthesis of progesterone from

68.

69.

stigmasterol. The  Journal of organic
chemistry, 42(22), 3633-3634.
https://doi.org/10.1021/jo00442a044

Kametani, T., & Furuyama, H. (1987).
Synthesis of vitamin D3 and related
compounds. Medicinal research
reviews, 7(2), 147-171.

https://doi.org/10.1002/med.2610070202
Kaur, N., Chaudhary, J., Jain, A.A. (2011).
Stigmasterol: a comprehensive review.

http://pharmacologyonline.silae.it

ISSN: 1827-8620


http://pharmacologyonline.silae.it/

PhOL Budniak, et al. 945 (pag 937-947)

Figure 1. GC/MS chromatogram of essential oil of Tropaeolum majus L. herb
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Table 1. Component composition of the essential oil of Tropaeolum majus L. herb

Components of essential oils %
Benzaldehyde 0.40
2,4-Heptadienal 0.04
Decan 0.03
Limonene 0.06
Benzyl alcohol 0.06
not detected 0.14
Benzonitrile 0.02
Undecane 0.09
Benzylisocyanate 0.04
Neomenthol 0.03
Menthol 0.67
Dodecan 0.06
3-Ethyl-4-methyl-1H-pyrrole-2,5-dione 0.04
Benzylisothiocyanate 0.06
Tetradecane 0.26
2-Benzylacetamide 1.61
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not detected 0.19
N-Benzylacetamide 0.39
Dihydroactinidiolide 0.24
not detected 0.04
not detected 0.08
not detected 0.22
N-Benzylidenebenzylamine 0.18
Loliolid 0.16
cis-Neophytadiene 1.05
Hexahydrofarmesyl acetone 0.35
cis-trans-Neophytadiene 0.13
transNeophytadiene 0.19
not detected 0.37
not detected 0.24
Phytol 1.52
Ethyl linoleate 0.18
Pentacozan 0.33
Heptacozan 0.68
13-Docosenamide 0.24
not detected 0.18
nonacosan 7-45
not detected 0.54
not detected 0.75
not detected 0.21
not detected 0.41
not detected 0.29
stigmasterol 2.19
not detected 1.74
y-sitosterol 7.84
B-sitosterol 2.07
not detected 0.21
not detected 0.10
Cycloartenol 0.44
Lupeol 0.75
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a-Tocopherol acetate 0.23

Sitostenon 0.21

Table 2. Analysis of antibacterial activity of the tincture and homogenate of Tropaeolum majus L. herb by "wells" method

Testing culture of The diameter of the growth retardation of
. . microorganisms, mm
microorganisms
Herb homogenate Tincture
Bacillus subtilis
9+1.1 14%1.1
ATCC6633
Escherichia coli
22#1.8 23+14
ATCC25922
Staphylococcus aureus
24#1.19 26241
ATCC6538
Pseudomonas aeruginosa
20+2.2 22+1.6
ATCC 9027
Candida dlbicans
16+2.3 17+2.03
ATCC885-653
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