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Abstract  

The aim. The aim of our study was to determine the antimicrobial effect of 10% and 20% aqueous 
solutions of Chrysanthemum x hortorum Bailey flowers and leaves Pectoral variery. Materials and 
methods. 10 % and 20 % native aqueous solutions of flowers and leaves of Chrysanthemum x hortorum 
Bailey Pectoral variery were studied. The antibacterial action of the samples was determined regarding 
9 test cultures: gram-positive microorganisms Staphylococcus aureus ATCC 6538, Staphylococcus 
epidermidis ATCC 14990, Micrococcus luteus NCTC 2665, Corunebacterium spp ATCC 373, Serratia 
marcescens, gram-negative microorganisms Klebsiella pneumoniae ATCC13883, Escherichia coli ATCC 
25922, spore culture Bacillus cеrеus NCTC 74. The antifungal effect was studied against Candida albicans 
ATCC 855/653. The bacteriostatic effect of the studied samples was determined by the results of 
growth of reference strains in native aqueous solution of the corresponding samples and in dilutions of 
1:1, 1:2 in meat-peptone broth; bactericidal action – in the absence of growth of the contents of test 
tubes with native solutions of the samples and in a 1:1 dilution in dense nutrient media. The following 
media were used to determine the bactericidal effect: meat-peptone agar for all cocci and bacilli, blood 
sugar agar – for Klebsiella and corynebacteria, Endo medium – for enterobacteria, Saburo medium – for 
yeast-like fungi of the Candida genus. Results. It was established that the native 10% aqueous solution 
of Chrysanthemum x hortorum Bailey Pectoral variery flowers had a bactericidal effect against 
Staphylococcus epidermidis and Microcoсcus luteus, delayed growth and reproduction (bacteriostatic 
effect) of Staphylococcus aureus and Escherichia coli and and did not affect the growth of Klebsiella, 
corynebacteria, sera, and Candida fungi. Dilution of 10% solution of chrysanthemum flowers 1:1 had a 
bacteriostatic effect only on the test culture of staphylococci. Antibacterial effect of 10% aqueous 
solution of Chrysanthemum x hortorum Bailey Pectoral variery leaves was active only in the native form, 
it was not manifested when diluted. 20% aqueous solution of flowers and leaves of Chrysanthemum x 
hortorum Bailey Pectoral variery proved to have antimicrobial activity similar to the previous 10% 
solutions.  Conclusions. It has been established that all the studied samples of flowers and leaves of 
chrysanthemums have antimicrobial activity. Native 10 % and 20 % aqueous solutions of chrysanthemum 
flowers and leaves has shown antibacterial activity against gram-positive and gram-negative microflora, 
so they are promising for development of a drug with antimicrobial properties. 
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Introduction  

Over the last decade, the use of medicinal plants 
(MP) and phytopreparations as adjuvants for 
treatment and prevention of somatic and infectious 
diseases has significantly increased. Herbal 
medicines contain some groups of biologically active 
substances (BAS) or combinations, therefore they 
exhibit various medicinal properties [1, 2]. Natural 
substances, related to the body, contribute to 
metabolism, have a positive effect on the 
physiological stability of human organs and systems, 
have a polyvalent effect as well as antibacterial, 
significantly reduce the risk of side effects [3-7].  

In scientific and practical aspects, research on 
new therapeutic and prophylactic agents with 
antiviral, antimicrobial, anti-inflammatory effects is 
promising [8, 9].  

It is established that many medicinal plants have 
antimicrobial effect [10, 11], but in the literature 
there is no information on the study of antimicrobial 
properties of the Chrysanthemum genus 
(Chrysanthemum L.) Asteraceae family, which has 
been used in traditional medicine around the world 
as a plant that was personification of longevity and 
health since a long time ago [12]. 

Decoction of chrysanthemums reduces high 
blood pressure, normalizes coronary circulation, 
regulates myocardial function, decreases blood 
cholesterol, has antitoxic effect, kills cancer cells, 
improves functioning of autonomic nervous system 
[13, 14]. The infusion of chrysanthemum petals is 
very effective in cases of cold (bronchitis), 
conjunctivitis, blepharitis, abscesses, and furuncles 
as a natural antibiotic [15, 16]. Infusion of 
chrysanthemum leaves is used to rinse the mouth 
for prevention of periodontitis [17]. 

Chrysanthemums in the house improve the 
microclimate because these plants emit very useful 
substances that have bactericidal properties similar 
to conifers [18]. 

Study of the chemical composition of 
Chrysanthemum x hortorum Bailey showed that the 
plant contains essential oils, organic acids, phenolic 
compounds (flavonoids, hydroxycinnamic acids, 
tannins) [19, 20].  

Thus, the aim of the research is to determine the 
antimicrobial effect of 10 % and 20 % aqueous 
solutions of Chrysanthemum x hortorum Bailey 
flowers and leaves Pectoral variery.  

Methods 

Plant materials 

Flowers and leaves of Chrysanthemum x 
hortorum Bailey Pectoral variety were harvested in 
the phase of mass flowering of a plant at the 
research sites of the Department of flower and 
ornamental plants of M. M. Hryshko National 
Botanic Garden of the National Academy of Sciences 
of Ukraine in Kyiv [21-26]. It is collected in 
September-October 2019. The raw material was 
authenticated by prof. Svitlana Marchyshyn (TNMU, 
Ternopil, Ukraine) [27-29]. A voucher specimen was 
deposited in the herbarium at the Department of 
Pharmacognosy and Medical Botany, TNMU, 
Ternopil, Ukraine [30-32]. The study plant material 
was dried using the conventional method and 
stored in paper bags in a dry place [33-36]. 

Preparation of solutions 

About 1000 g of dried flowers and leaves of the 
Chrysanthemum x hortorum Bailey Pectoral were 
powdered with the help of an appropriate grinder 
[37]. It was taken in an extractor and extracted 
using water as a solvent. The extract was 
concentrated under vacuum to half under volume 
and dried at a temperature of 50±2º С. 

Microorganisms  

The antibacterial action of the samples was 
determined regarding 9 test cultures: gram-positive 
microorganisms Staphylococcus aureus ATCC 6538, 
Staphylococcus epidermidis ATCC 14990, Micrococcus 
luteus NCTC 2665, Corunebacterium spp ATCC 373, 
Serratia marcescens, gram-negative microorganisms 
Klebsiella pneumoniae ATCC13883, Escherichia                  
coli ATCC 25922, spore culture Bacillus cеrеus NCTC 
74. The antifungal effect was studied against 
Candida albicans ATCC 855/653 [38, 39]. Cell 
concentration was 0.5 McFarland (used to compare 
the standard turbidity) [40, 41]. 
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Antibacterial and antifungal test  

Experimental study of antimicrobial action was 
performed at the Laboratory of Microbiological and 
Parasitological Studies of I. Horbachevsky Ternopil 
National Medical University in 2019. 

10 % and 20 % native aqueous solutions of flowers 
and leaves of Chrysanthemum x hortorum Bailey 
Pectoral variery were studied (sample No. 1 - 
Chrysanthemum flowers 10 % aqueous solution, 
sample No. 2 - Chrysanthemum leaves 10 % aqueous 
solution, sample No. 3 - Chrysanthemum flowers 20 
% aqueous solution, and sample No. 4 
Chrysanthemum leaves 10 % aqueous solution. 

The bacteriostatic effect of the studied samples 
was determined by the results of growth of 
reference strains in native aqueous solution of the 
corresponding samples and in dilutions of 1:1, 1:2 in 
meat-peptone broth; bactericidal action – in the 
absence of growth of the contents of test tubes 
with native solutions of the samples and in a 1:1 
dilution in dense nutrient media. The following 
media were used to determine the bactericidal 
effect: meat-peptone agar for all cocci and bacilli, 
blood sugar agar – for Klebsiella and corynebacteria, 
Endo medium – for enterobacteria, Saburo medium 
– for yeast-like fungi of the Candida genus [42]. 

Results and Discussion 

The results of the study of the antimicrobial 
activity (regarding gram-positive and gram-negative 
flora) and antifungal effect of sample No. 1 - 
Chrysanthemum flowers 10 % aqueous solution by 
serial dilutions are presented in Table 1. 

The results of the study of the antimicrobial 
activity (regarding gram-positive and gram-negative 
bacteria) and antifungal effect of sample No. 2 - 
Chrysanthemum leaves 10 % aqueous solution are 
presented in Table 2. 

The results of the study of the antimicrobial 
activity (regarding gram-positive and gram-negative 
flora) and antifungal effect of sample No. 3 - 
Chrysanthemum flowers 20 % aqueous solution by 
serial dilutions are presented in Table 3. 

The results of the study of the antimicrobial 
activity (regarding gram-positive and gram-negative 
flora) and antifungal effect of sample No. 4 - 

Chrysanthemum leaves 20 % aqueous solution by 
serial dilutions are presented in Table 4. 

We established that the native 10 % aqueous 
solution of Chrysanthemum x hortorum Bailey 
Pectoral variery flowers had a bactericidal effect 
against Staphylococus epidermidis and Micrococcus 
luteus, delays growth and reproduction 
(bacteriostatic effect) of Staphylococcus aureus and 
Escherichia coli and did not affect Klebsiella, 
corynebacteria, sera, and Candida fungi. Dilution of 
10 % solution of chrysanthemum flowers 1:1 had a 
bacteriostatic effect only on the test culture of 
staphylococci. 

Antibacterial effect of 10% aqueous solution of 
Chrysanthemum x hortorum Bailey Pectoral variery 
leaves was active only in the native form, it was not 
manifested when diluted. As for the first sample, 
bactericidal activity was detected against 
Staphylococus epidermidis and Micrococcus luteus., 
bacteriostatic – against Staphylococus aureus, 
Corynebacterium spp., Escherichia coli. Similarly, 
sample No.2 has no antibacterial action against 
Klebsiella, fungi of the Candida genus, bacilli and 
sera. 

20 % aqueous solution of flowers and leaves of 
Chrysanthemum x hortorum Bailey Pectoral variery 
proved to have antimicrobial activity similar to the 
previous 10 % solutions. Thus, the native 20 % 
aqueous solution of chrysanthemum flowers 
(sample No. 3) stopped growth of staphylococci, 
micrococci (bactericidal action), delayed growth of 
Escherichia coli and Bacillus cеrеus (bacteriostatic 
action), and did not affect the growth of Klebsiella, 
corynebacteria, sera, and Candida fungi. At a dilution 
of 1:1, the bacteriostatic effect was only for 
Staphylococus aureus and Micrococcus luteus. 

20 % aqueous solution of flowers and leaves of 
Chrysanthemum x hortorum Bailey Pectoral variery 
proved to have antimicrobial activity similar to the 
previous 10% solutions. Thus, the native 20 % 
aqueous solution of chrysanthemum flowers 
(sample No. 3) stopped growth of staphylococci, 
micrococci (bactericidal action), delayed growth of 
Escherichia coli and bacilli (bacteriostatic action) and 
did not affect the growth of Klebsiella, 
corynebacteria, sera, and Candida fungi. At a dilution 
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of 1:1, the bacteriostatic effect was only for 
Staphylococus aureus and Micrococcus luteus.  

Bactericidal action of 20 % aqueous solution of 
Chrysanthemum x hortorum Bailey Pectoral variery 
leaves (sample No.4) was observed against 
Staphylococus epidermidis, Bacillus cеrеus, 
Escherichia coli, and Micrococcus luteus; 
bacteriostatic – against Staphylococus aureus, other 
cultures were resistant. The bacteriostatic effect of 
sample No.4 in a dilution of 1:1 was manifested only 
for Bacillus cеrеus and Micrococcus luteus.  

Thus, 10 % and 20 % native aqueous solutions of 
Chrysanthemum x hortorum Bailey Pectoral variery 
leaves flowers and leaves have antibacterial activity 
against gram-positive staphylococci, micrococci, 
bacilli, and gram-negative Escherichia coli. At a 
dilution of 1:1 and 1:2 antibacterial effect is less 
significant or absent. These solutions do not affect 
Klebsiella, corynebacteria, sera and fungi of the 
Candida genus. 

The results of phytochemical studies showed that 
in Chrysanthemum x hortorum Bailey flowers and 
leaves Pectoral variery identified 26 and 27 
components of volatile compounds, the total 
content of which was 1290 mg / kg and 2688 mg / kg 
respectively. It is known that essential oils possess 
antibacterial activity [43]. 

It was found out from scientific sources [44] that 
such components as β-bisabolene and bisabolol, α-
curcumene [45] show pronounced antibacterial 
activity. Chrysanthemum x hortorum Bailey flowers 
and leaves Pectoral variery had been studied 
concerning these compounds which resulted in - 
bisabolene 3.5 mg / kg in flowers, α-curcumene in 
flowers - 22.7 mg / kg, in leaves - 132.5 mg / kg. 

Volatile compounds also contain 
sesquiterpenoids (α-cadinol (505.4 mg / kg), β-
caryophyllene (166.8 mg / kg), α-caryophyllene (49.1 
mg / kg) and sesquiteprene lactone - caryophylene 
oxide - 436,7 mg/kg), that is also characterized by 
antibacterial activity. 

The antibacterial activity of 10 % and 20 % native 
aqueous solutions of flowers and leaves of 
Chrysanthemum x hortorum Bailey Pectoral variery 
has been tightly related to its content of phenolic 

compounds (flavonoids, hydroxycinnamic acids, 
tannins) [46]. 

Conclusions 

Research results showed that all the studied 
samples of flowers and leaves of chrysanthemums 
have antimicrobial properties. 

Native 10 % and 20 % aqueous solutions of 
chrysanthemum flowers and leaves have shown 
antibacterial activity against gram-positive and 
gram-negative microflora, so they are promising for 
development of a drug with antimicrobial 
properties. 

These properties of 10 % and 20 % native aqueous 
solutions of flowers and leaves of Chrysanthemum x 
hortorum Bailey Pectoral variery are the result of 
the presence of essential oils and phenolic 
compounds. 

References 

1. Vasenda, M. M. (2013). Suchasnyy stan 
vyrobnytstva fitopreparativ. 
Farmatsevtychnyy chasopys, 4, 143-147. 
https://doi.org/10.11603/2312-
0967.2013.4.2462 

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

3. Olkhovych, S., Palianychko, N., Krokhtiak, O. 
(2019). Market analysis of drugs based on 
raw materials of plant origin in Ukraine. 
Ekonomika pryrodokorystuvannya ta 
okhorony navkolyshnoho seredovyshcha, 4 
(72), 138-141. doi: 
https://doi.org/10.32782/2520-2200/2019-4-50 

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

5. Sahoo, N., Manchikanti, P., Dey, S. (2010). 
Herbal drugs: Standards and regulation. 
Fitoterapia, 81, 462-471. 

6. Slobodianiuk, L., Budniak, L., Marchyshyn, S., 
Sinichenko, A., Demydiak, O. (2021). 
Determination of amino acids of cultivated 

http://pharmacologyonline.silae.it/
https://doi.org/10.11603/2312-0967.2013.4.2462
https://doi.org/10.11603/2312-0967.2013.4.2462
https://doi.org/10.32782/2520-2200/2019-4-50


PhOL     Marchyshyn, et al.    1961 (pag 1957-1965) 

 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

species of the genus Primula L. Biointerface 
Research in Applied Chemistry, 11, 8969–
8977. 

7. 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. 

8. Kadam, P., Patil, M., Yadav, K. (2018). A 
Review on Phytopharmacopial Potential of 
Epilobium angustifolium. Pharmacognosy 
Journal, 10(6), 1076-1078. doi: 
10.5530/pj.2018.6.181 

9. Slobodianiuk, L., Budniak, L., Marchyshyn, S., 
Basaraba, R. (2019). Determination of amino 
acids and sugars content in Antennaria 
dioica Gaertn. International Journal of 
Applied Pharmaceutics, 11(5), 39-43. 

10. Nowak, A., Cybulska, K., Makuch, E., 
Kucharski, Ł., Rózewicka-Czaban´ska, M., 
Prowans, P., Czapla, N., Bargiel, P., 
Petriczko, J., Klimowicz, A. (2021). In Vitro 
Human Skin Penetration, Antioxidant and 
Antimicrobial Activity of Ethanol-Water 
Extract of Fireweed (Epilobium 
angustifolium L.). Molecules, 26, 329. doi: 
10.3390/molecules26020329 

11. Marchyshyn, S., Budniak, L., Slobodianiuk, L 
(2021). Chemical composition of the garden 
nasturtium essential oil and antibacterial 
activity of fresh juice of the herb. 
Pharmacologyonline, 3, In press. 

12. Vozianova, N., Rostevanova, T., Bonets’ky, 
A., Kolesnik, A. (2004).  The Chrysanthemum 
variety and its using in Odesa National 
university Botanical Garden. Visnyk of Lviv 
Univ. Biology Series, 36, 31-37. 

13. Liu, Y. H., Zhou, D. Y., Shou, C. M., Mou. X. 
(2014). The influence of flavonoids from 
Chrysanthemum morifolium on the 
apoptosis of HUVEC. Zhejiang J Integrated 
Traditional Chinese Western Med., 24, 571-
572.  

14. Yamamoto, J., Tadaishi, M., Yamane Т. [et 
al.] (2015). Hot water extracts of edible 
Chrysanthemum morifolium Ramat. exert 
antidiabetic effects in obese diabetic KK-Ay 
mice. Biosci Biotechnol Biochem., 79, 1147-
1154. 

15. Ying-Hui Liu, Xin Mou, Di-Yi Zhou [et al.] 
(2018). Extraction of flavonoids from 
Chrysanthemum morifolium and antitumor 
activity in vitro. Exp Ther Med., 15(2), 1203-
1210.  

16. Kang, W. Y., Huang, H., Lian, T. T., Xu, Q. T. 
(2012). A study on hepatoprotective effect 
of Chrysanthemum morifolium. Natural 
Product Res Develop., 24, 1634-1636. 

17. Kuang, C. L., X. Huang D. Lv. (2015). A study 
on the anti-oxidative activity of 
Chrysanthemum morifolium extract using 
different solvents. Sci Technol Food 
Industry, 36, 83-87. 

18. Denisova, S. G., Reut, A. A., Pupykina, K. A. 
(2018). Fitokhimicheskoye issledovaniye 
syr'ya nekotorykh predstaviteley roda 
Chrysanthemum L. Khimiya rastitel'nogo 
syr'ya, 3, 99-105. 
doi:10.14258/jcprm.2018033737 

19. Marchyshyn, S., Polonets, O., Zarichanska, 
O., Garnyk, M. (2017). GS/MS analysis of fatty 
acids in flowers and leaves of 
Chrysanthemum×hortorum Bailey Belgo and 
Pectoral’ variant. The Pharma Innovation 
International Journal, 6 (11), Part G, 463-466. 

20. Marchyshyn, S. M., Polonets, O. V., Garnyk, 
M. S., Demydyak, O. L. (2017). Elementnyy 
sklad kvitok ta lystkiv khryzantemy sadovoyi 
bahatorichnoyi (Chrysanthemum × 
hortorum Bailey). Ukrayinsʹkyy 
biofarmatsevtychnyy zhurnal, 5 (52), 46-49.  
doi: https://doi.org/10.24959/ubphj.17.131 

21. Marchyshyn, S., Slobodianiuk, L., Budniak, L., 
Skrynchuk, O. (2021). Analysis of carboxylic 
acids of Crambe cordifolia Steven. 
Pharmacia, 68(1), 15–21. DOI 
10.3897/pharmacia.68.e56715 

22. 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. 

23. 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. https://doi. 
org/10.15587/2519-4852.2020.216474

http://pharmacologyonline.silae.it/
https://doi.org/10.24959/ubphj.17.131


PhOL     Marchyshyn, et al.    1962 (pag 1957-1965) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 
24. Marchyshyn, S., Budniak, L., Slobodianiuk, L., 

Ivasiuk, I. (2021). Determination of 
carbohydrates and fructans content in 
Cyperus esculentus L. Pharmacia, 68(1), 211–
216. https://doi.org/10.3897/pharmacia.68. 
e54762. 

25. Slobodianiuk, L., Budniak, L., Marchyshyn, S., 
Skrynchuk, O. (2021). Acute toxicity study of 
thick extracts of leaves of colewort heart-
leaved (Crambe cordifolia Stev.) and 
colewort koktebelica (Crambe koktebelica 
(Junge N. Busch.). Pharmacologyonline, 3, 
275–281.  

26. Marchyshyn, S., Slobodianiuk, L., Budniak, L., 
Ivasiuk, I. (2021). Hypoglycemic effect of 
Cyperus esculentus L. tubers extract. 
Pharmacologyonline, 2, 1383-1392. 

27. 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. 

28. Slobodianiuk, L., Budniak, L., Marchyshyn, S.,  
Kostyshyn, L., Zakharchuk, O. (2021). 
Analysis of carbohydrates in Saponaria 
officinalis L. using GC/MS method. 
Pharmacia, 68(2), 339–345. DOI 
10.3897/pharmacia.68.e62691 

29. Budniak, L., Slobodianiuk, L., Marchyshyn, S., 
Klepach, P., Honcharuk, Ya. (2021). 
Determination of carbohydrates content in 
Gentiana cruciata L. by GC/MS method. 
International Journal of Applied 
Pharmaceutics, 13(1), 124–128. 
https://doi.org/10.22159/ijap.2021v13i1.39820. 

30. Budniak, L., Slobodianiuk, L., Marchyshyn, S., 
Ilashchuk, P. (2021). Determination of 
polysaccharides in Gentiana cruciata L. herb. 
Pharmacologyonline, 2, 1473-1479. 

31. Slobodianiuk, L., Budniak, L., Marchyshyn, S., 
Skrynchuk, O., Kudria, V. (2021). Amino acids 
content of Crambe Cordifolia and Crambe 
Koktebelica leaves. International Journal of 
Applied Pharmaceutics, 13(4), 111-116. 
https://doi.org/10.22159/ijap.2021v13i4.41265 

32. Budniak, L., Slobodianiuk, L., Marchyshyn, S., 
Klepach, P. (2021). Investigation of the 
influence of the thick extract of common 
centaury (Centaurium erythraea Rafn.) herb 
on the secretory function of the stomach. 
Pharmacologyonline, 2, 352-360. 

33. Slobodianiuk, L., Budniak, L., Marchyshyn, S., 
Basaraba, R. (2020). Investigation of the 
hepatoprotective effect of the common 
cat’s foot herb dry extract. 
Pharmacologyonline, 3, 310–318. 

34. Marchyshyn, S., Slobodianiuk, L., Budniak, L., 
Ivasiuk, I. (2021). Study the anti-
inflammatory and wound-healing activity of 
the dry extract of the herb Cyperus 
esculentus L.. Pharmacologyonline, 3, 282-
290. 

35. 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. 

36. Feshchenko, H., Oleshchuk, O., 
Slobodianiuk, L., Milian, I. (2021). 
Determination of Epilobium angustifolium L. 
amino acids content by HPLC method. 
ScienceRise: Pharmaceutical Science, 6(34), 
[In press]. 

37. Slobodianiuk, L., Budniak, L., Marchyshyn, S., 
Parashchuk, E., Levytska, L. (2021). 
Experimental studies on expectorant effect 
of extract from Pimpinella saxifraga L. 
PharmacologyOnLine, 1, 404–410. 

38. 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. 

39. 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. 

40. Feshchenko, H., Marchyshyn, S., Budniak, L., 
Slobodianiuk, L., Basaraba, R. (2021). Study 
of antibacterial and antifungal properties of 
the lyophilized extract of fireweed 
(Chamaenerion angustifolium L.) herb. 
Pharmacologyonline, 2, 1464-1472.

http://pharmacologyonline.silae.it/
https://doi.org/10.22159/ijap.2021v13i1.39820


PhOL     Marchyshyn, et al.    1963 (pag 1957-1965) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 
41. 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. 

42. Rajalakshmi, G., Komathi, S., Raviganesh, B. 
(2013). In-vitro Micropropagation and 
antimicrobial activity of Chrysanthemum 
indicum / Sch. Acad. J. Pharm, 2(4), 285-288. 

43. Forrer, M., Kulik, E. M., Filippi, A., Waltimo, T. 
(2013). The antimicrobial activity of alpha-
bisabolol and tea tree oil against 
Solobacterium moorei, a gram-positive 
bacterium associated with halitosis. Arch 
Oral Biol., 58(1), 10-16. 

44. Schwob, I., Bessiere, J.M., Dherbomez, M., 
Viano, J.(2002). Composition and 
antimicrobial activity of the essential oil of 
Hypericum cori. Fitoterapia, 73(6), 511-513. 

45. Shirobokov, V. P., Klimnyuk, S. I. (Ed.) (2018). 
– Practical microbiology. Vinnytsia: Nova 
knyha, 78-81. 

46. Marchyshyn, S. M., Polonets, O. V., Garnyk, 
M. S., Demydyak, O. L. (2016). Doslidzhennya 
fenolʹnykh spoluk khryzantemy 
bahatorichnoyi (Chrysanthemum× Hortorum 
Bailey). Medychna ta klinichna khimiya, 18 
(2), 48-53. doi 10.11603/mcch.2410-681 
 

 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://pharmacologyonline.silae.it/


PhOL     Marchyshyn, et al.    1964 (pag 1957-1965) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

Table 1. Study of antimicrobial activity of 10 % aqueous solution of flowers of Chrysanthemum x hortorum Bailey 
Pectoral variery by serial dilutions 

Test culture Sample No. 1 

Native solution 1:1 1:2 
S. aureus Bacteriostatic action Bacteriostatic action Resistant 

S. epidermalis Bactericidal action Bacteriostatic action Resistant 
K. pneumoniae Resistant Resistant Resistant 

Corinebacterium spp Resistant Resistant Resistant 

C. albicans Resistant Resistant Resistant 
E. coli Bacteriostatic action Resistant Resistant 

B. cereus Resistant Resistant Resistant 
S. marcescens Resistant Resistant Resistant 

M. luteus Bactericidal action Resistant Resistant 

 

Table 2. Study of antimicrobial activity of 10 % aqueous solution of leaves of Chrysanthemum x hortorum Bailey 
Pectoral variery by serial dilutions 

Test culture Sample No. 2 
Native solution 1:1 1:2 

S. aureus Bacteriostatic action Resistant Resistant 
S. epidermalis Bactericidal action Resistant Resistant 

K. pneumoniae Resistant Resistant Resistant 

Corinebacterium spp Bacteriostatic action Resistant Resistant 
C. albicans Resistant Resistant Resistant 

E. coli Bacteriostatic action Resistant Resistant 
B. cereus Resistant Resistant Resistant 

S. marcescens Resistant Resistant Resistant 

M. luteus Bactericidal action Resistant Resistant 
 

Table 3. Study of antimicrobial activity of 20 % aqueous solution of flowers of Chrysanthemum x hortorum Bailey 
Pectoral variery by serial dilutions 

Test culture Sample No. 3 

Native solution 1:1 1:2 
S. aureus Bactericidal action Resistant Resistant 

S. epidermalis Bactericidal action Bacteriostatic action Resistant 
K. pneumoniae Resistant Resistant Resistant 

Corinebacterium spp Resistant Resistant Resistant 

C. albicans Resistant Resistant Resistant 
E. coli Bacteriostatic action Resistant Resistant 

B. cereus Bacteriostatic action Resistant Resistant 
S. marcescens Resistant Resistant Resistant 

M. luteus Bactericidal action Bacteriostatic action Resistant 
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Table 4. Study of antimicrobial activity of 20 % aqueous solution of leaves of Chrysanthemum x hortorum Bailey 
Pectoral variery by serial dilutions 

Test culture Sample No. 4 
Native solution 1:1 1:2 

S. aureus Bacteriostatic action Resistant Resistant 

S. epidermalis Bactericidal action Resistant Resistant 
K. pneumoniae Resistant Resistant Resistant 

Corinebacterium spp Bacteriostatic action Resistant Resistant 
C. albicans Resistant Resistant Resistant 

E. coli Bactericidal action Resistant Resistant 

B. cereus Bactericidal action Bacteriostatic action Resistant 
S. marcescens Resistant Resistant Resistant 

M. luteus Bactericidal action Bacteriostatic action Resistant 
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