ANTIMICROBIAL ACTIVITIES OF EXTRACTS OF PLANTS BELONGING TO ASTERACEAE
FAMILY ENDEMIC FOR UZBEKISTAN.
Section A-Research paper

ANTIMICROBIAL ACTIVITIES OF EXTRACTS OF PLANTS
| ‘ B BELONGING TO ASTERACEAE FAMILY ENDEMIC FOR UZBEKISTAN

S Farkhod Eshboev, Khayotjon Dolimov, Jaloliddin Abdurakhmanov, Oybek
Ashirov, Shukhrat Khasanov, Akhror Abdurashidov, Umidakhon Dolimova, Galina Piyakina,
Sobirdjan Sasmakov, Elvira Yusupova, Shakhnoz Azimova

S.Yu. Yunusov Institute of the Chemistry of Plant Substances, Academy of Sciences of the
Republic of Uzbekistan, Mirzo Ulugbek Str. 77, 100170, Tashkent, Uzbekistan.

*Correspondence: farkhod.eshboev@gmail.com; Tel.: +998919714143

Abstract

The increase in the number of diseases that threaten human health in the world causes the need to
create new pharmacological drugs to expand year by year. In this regard, the use of natural
compounds of plants and their synthetic analogues in the field of pharmaceuticals opens up wide
opportunities. In this study the antimicrobial activities of the extracts obtained from 16 endemic
plants belonging to the Asteraceae against Gram-positive bacteria (Staphylococcus aureus and
Bacillus subtilis), Gram-negative bacteria (Pseudomonas aeruginosa and Escherichia coli) and
yeast (Candida albicans) were studied. According to obtained results, ethyl alcoholic extracts
were more active compered low polar solvents extracts. Moreover, Achillea filipendulina,
Ligularia macrophylla, Artemisia leucodes, Artemisia annua, Erigeron canadensis, Handelia
trichophylla, Lactuca sp., Onopordum acanthium and Tragopogon malicus extracts showed
different levels of activity.
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Introduction

Antibiotic resistance is an important issue due to the frequent use of antibiotics for treatment
common bacterial infections, indicating that we are running out of effective antibiotics.
Enhancement of antimicrobial resistance is strengthening the pathogenicity and virulence of
infectious microbes [1,2]. Antibacterial or antifungal drug resistance leads to longer treatment
times, higher medical costs, and increased mortality. Data published by the Pan American Health
Organization, which coordinates the collection of antibiotic resistance data in hospitals and
laboratories in 21 countries, it shows that Escherichia coli is resistant to cephalosporins and
highly resistant to third generation fluoroquionolones. Fluoroquionolones are one of the most
important and widely used types of antibacterial drugs [3,4]. Blood-borne Klebsiella pneumonia
is one of the most important causes of infectious diseases in newborns and intensive care units,
and is high and widespread in all regions of the world. In many parts of the EU (60%)
Staphylococcus aureus infections are reported to be methicillin-resistant, which means that
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treatment with standard antibiotics is ineffective [5]. Therefore, research in the field of creating
new, effective antibacterial drugs is a very urgent task [6].

Nowadays, medicinal plants provide an enormous bioresource of potential use in modern
medicine and agriculture [7]. Although the biological activity of extracts and natural compounds
obtained from approximately 20% of plants in the world has been established [8]. Medicinal
plants, on the one hand, have a high biological activity, and on the other hand, the concentration
of low molecular weight antioxidants in them is practically unorganized, making them special
objects of research [9-12]. In recent years, it is clear that the attitude of doctors towards
medicinal plants has changed dramatically and that these plants have a special importance in
maintaining the health of the population. For example, 30 crude extracts of 8 plants belonging to
the Asteraceae family from the Colombian Regional Park of Ucumari were tested for
antibacterial activity. As a result, the extracts from the Asteraceae family were more bioactive
against Bacillus subtilis and Staphylococcus aureus as well as biologically active against
Candida albicans and Fusarium solani fungi. In addition, the extracts of Asteraceae species
showed the greatest cytotoxic activity [13]. Therefore, study of antimicrobial activities of
extracts of plants of Asteraceae family endemic for Uzbekistan is important.

Materials and methods
Collection and extraction of the plants

The studied 16 plants were collected from different regions of Uzbekistan and dried in
the shade. The above ground parts of the plants used for research. Plant materials were extracted

with ethyl alcohol and non-polar solvents (benzene and choroform) (Table 1).

Table 1
List of the plants used in the experiment
Extraction with Extraction with non-polar
Ne Plants
ethyl alcohol solvents
1 | Achillea filipendulina + benzene
2 | Achillea millefolium * choroform
3 | Acroptilon repens + choroform
4 | Artemisia annua + benzene
5 | Artemisia leucodes + benzene
6 | Centaurea ruthenica + choroform
971

Eur. Chem. Bull. 2023,12(4), 970-977



ANTIMICROBIAL ACTIVITIES OF EXTRACTS OF PLANTS BELONGING TO ASTERACEAE
FAMILY ENDEMIC FOR UZBEKISTAN.
Section A-Research paper

7 | Cichorium intubus + benzene
8 | Cirsium sp. + choroform
9 | Cousinia sp. + choroform
10 | Erigeron canadensis + benzene
11 | Handelia trichophylla + choroform
12 | Lactuca sp. + -

13 | Ligularia macrophylla + choroform
14 | Onopordum acanthium + -

15 | Inula sp. + benzene
16 | Tragopogon m. + -

Antimicrobial activity of plant extracts

The extracts obtained by extraction of plants belonging to Asteraceae family growing in
Uzbekistan in different organic solvents were tested for antimicrobial activity by the agar disk-
diffusion method [14,15]. The antimicrobial activity was evaluated using the following five
species of microorganism: Gram-positive bacteria Bacillus subtilis RKMUz - 5 and
Staphylococcus aureus ATCC 25923; Gram-negative bacteria Escherichia coli RKMUz - 221
and Pseudomonas aeruginosa ATCC 27879; the yeast Candida albicans RKMUz - 247. The
RKMUz microorganism cultures were obtained from the strain collection of the Institute of
Microbiology, Academy of Sciences of the Republic of Uzbekistan. Sterile nutrient agar (28 g
agar/l distilled water) was inoculated with bacterial cells (200 pl of bacterial cell in 2 ml 0.9%
NaCl suspension and 25 ml medium) and poured into Petri dishes to give a solid medium.
Candida albicans (1x10° colony forming units per ml) was inoculated into sterile Mueller-
Hinton-agar. 2 mg/per disc of test material (the extracts) was applied on sterile paper discs
(Whatman No.1, 6 mm diameter). Ampicillin, ceftriaxone and fluconazole (20 pg/disc) were
used as positive controls and the solvents as negative controls. The solvents were allowed to
evaporate in a stream of air. The discs were deposited on the surface of inoculated agar plates.
Plates were kept for 3 h in refrigerator to enable the diffusion of the substances into the agar.
Plates with bacteria were incubated for 24 h at 37°C and plates with Candida albicans for 48 h at

28 °C. The inhibition zone diameter (including the disc diameter) was measured and recorded
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after the incubation time. An average zone of inhibition was calculated for the three replicates in
independent assays.

Results and discussion

The plants selected in this work have important medicinal properties and are used in folk
medicine. In addition, the biologically active substances in the plant have different natures and
are extracted in different organic solvents. Therefore, in our study, we extracted plant materials
in ethyl alcohol and other less polar solvents. This helps us identify plants with antimicrobial
activity [16,17].

The benzene extract of Achillea filipendulina showed the appropriate activity in
8.12+0,13 mm and 11.08+0,12 mm against Staphylococcus aureus and Bacillus subtilis
respectively. These were the highest antibacterial activities of extracts obtained using organic
less polar solvents. It was observed that the activities of other plants are relatively lower or
absent (Table 2). Ampicillin was used as a control for Gramm-positive bacteria and showed
26.04+ 0.10 mm and 27.08+0.12 mm activities against Staphylococcus aureus and Bacillus
subtilis accordingly. None of the plants extracted with non-polar solvents showed activity against
Gramme-negative bacteria and yeast Candida albicans. Ceftriaxone was used as a control for
Gram-negative bacteria Pseudomonas aeruginosa and Escherichia coli and exhibited 25.04 +
0.10 mm and 26.04 £ 0.10 mm activities respectively. Fluconazole was used as a control for C.
albicans and its inhibition zone diameter was 28.12+ 0.13 mm (Table 2).

Table 2
In vitro antimicrobial activities of non-polar solvent extracts isolated from plants belonging to

the Asteraceae family, n=3

Inhibition zone (mm, + SD, P<0.05)
o ) Gramm-negative
Gramm-positive bacteria ) Yeast
Ne bacteria
Samples
P.
S. aureus B. subtilis aerugino | E.coli C. albicans
sa
Achillea N.a. N.a. N.a.
1 - _ 8.12+0.13 | 11.08+0.12
filipendulina
2 | Achillea millefolium | 7.04+£0.10 | 6.04+0.10 N.a. N.a. N.a.
3 Acroptilon repens | 6.04+0.10 | 6.04+0.10 N.a. N.a. N.a.
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4 | Artemisiaannua | 6.08+0.12 | 8.04%0.10 N.a. N.a. N.a.
5 Artemisia leucodes | 6.04+0.10 | 7.12+0.13 N.a. N.a. N.a.
6 | Centaurea ruthenica | 6.04+ 0.10 | 6.04+0.10 N.a. N.a. N.a.
7 Cichorium intubus N.a. N.a. N.a. N.a. N.a.
8 Cirsium sp. N.a. N.a. N.a. N.a. N.a.
9 Cousinia sp. N.a. N.a. N.a. N.a. N.a.
10 | Erigeron canadensis | 6.08+0.12 | 7.04+0.10 N.a. N.a. N.a.
Handelia N.a. N.a. N.a.

11 _ 7.04+0.10 | 6.04+0.12

trichophylla

12 Inula sp. 7.04£0.10 | 7.08+0.12 N.a. N.a. N.a.
Ligularia N.a. N.a. N.a.

13 8.08+0.12 | 7.04+0.10

macrophylla

o 26.04+ N.t. N.t. N.t.

Ampicillin 27.08+0.12

0.10
_ N.t. N.t. 25.04+ 26.04+
Ceftriaxone N.t.
0.10 0.10
Fluconazole N.t. N.t. N.t. N.t. 28.12+0.13

N.a.*-Not active; N.t.*- Not tested.
The antimicrobial activities of alcoholic extracts of above-mentioned plants were carried
out. As a result, Ligularia macrophylla extract showed the highest activity with 15.08+0,12 mm
against Staphylococcus aureus. Achillea filipendulina extract showed the highest activity that
13.08+0,12 mm against Bacillus subtilis. Ampicillin was used as a positive control against
Gram-positive bacteria, and it showed 27.08£0,12 mm and 28.04+0,10 mm inhibition zone
diameter against Staphylococcus aureus and Bacillus subtilis respectively. However, there were
no samples showing strong activity against Gram-negative bacteria among the extracts.
Ceftriaxone showed 26.12+ 0.13 mm and 27.12+ 0.13 mm activities against Pseudomonas
aeruginosa and Escherichia coli respectively. Only Erigeron canadensis extract exhibited
10.04+ 0.10 mm inhibition zone diameter against Candida albicans. The inhibition zone
diameter of fluconazole was 28.04+ 0.10 mm (Table 3).
Table 3
In vitro antimicrobial activities of alcohol extracts isolated from plants belonging to the

Asteraceae family, n=3
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Inhibition zone (mm, + SD, P<0.05)

No samples Gramm-positive bacteria | Gramm-negative bacteria | Yeast
. ) ) C.albic
S.aureus | B. subtilis P. aeruginosa | E. coli
ans
1 | Achillea filipendulina | 12.04+ 0.10 | 13.08+0.12 6.08+ 0.12 7.08+0.12 N.a.
2 | Achillea millefolium | 10.04+0.10 | 8.04+£0.10 N.a. 6.08+ 0.12 N.a.
3 | Acroptilon repens 8.04+£0.10 | 6.04+£0.10 N.a. N.a. N.a.
4 | Artemisia annua 9.08+0.12 | 11.04+0.10 6.08+ 0.12 6.04+ 0.10 N.a.
5 | Artemisia leucodes 12.08+£0.12 | 10.16+0.20 6.08+ 0.12 6.04+ 0.10 N.a.
6 | Centaurea ruthenica | 6.04+0.10 | 6.04+£0.10 N.a. N.a. N.a.
7 | Cichorium intubus 6.04+ 0.10 | 8.04+0.10 N.a. N.a. N.a.
8 | Cirsium sp. N.a. N.a. N.a. N.a. N.a.
9 | Cousinia sp. 6.04£ 0.10 | 6.08+0.12 N.a. N.a. N.a.
10 ) _ N.a. 10.04+
Erigeron canadensis | 10.08+0.12 | 11.04+0.10 7.12+0.13 0.10
11 | Handelia N.a. N.a. N.a.
_ 10.12+ 0.10 | 8.04+0.12
trichophylla
12 | Lactuca sp. 10.08+£0.12 | 8.04+0.10 N.a. N.a. N.a.
13 | Ligularia N.a. N.a. N.a.
15.08+ 0.12 | 10.04+0.10
macrophylla
14 | Onopordum N.a. N.a. N.a.
) 10.08+ 0.12 | 12.04+£0.10
acanthium
15 | Inula sp. 8.04+0.10 | 8.04+0.10 N.a. N.a. N.a.
16 | Tragopogon malicus | 10.08+0.12 | 8.08+0.12 N.a. N.a. N.a.
17 Ampicillin 27.08£0.12 | 28.04+0.10 N.t. N.t. N.t.
18 N.t. N.t. 27.12+
Ceftriaxone 26.12+0.13 N.t.
0.13
19 N.t. N.t. N.t. N.t. 28.04+
Fluconazole
0.10

N.a.*-Not active; N.t.*- Not tested.

In this work, the antimicrobial activities of extracts of 16 plants belonging to the

Asteraceae family in low polar solvents and ethyl alcohol were studied. According to obtained

results, ethyl alcoholic extracts were more active compered low polar solvents extracts.
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Moreover, we can invite for search antimicrobial active compounds from following plants:

Achillea filipendulina, Ligularia macrophylla, Artemisia leucodes, Artemisia annua, Erigeron

canadensis, Handelia trichophylla, Lactuca sp., Onopordum acanthium and Tragopogon

malicus. Because, the plant extracts have shown antimicrobial activity, and their antimicrobial

activity can be even higher if the active substances are isolated from them.
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