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Abstract. The biologic activity of extracts obtained from the leaves of Cynara scolymus L.,
belonging to the Asteraceae family, using ethyl alcohol and low polar solvents, was investigated
against Gram-positive bacteria (Staphylococcus aureus ATCC 25923 and Bacillus subtilis
RKMUz-5), Gram-negative bacteria (Pseudomonas aeruginosa ATCC 27879 and Escherichia coli
RKMUz-221), and yeast (Candida albicans RKMUz-247). As a result of the research, it was found
that extracts obtained using ethyl alcohol exhibited high activity against Gram-positive bacteria.
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I. INTRODUCTION

In recent years, there has been a significant increase in the importance of utilizing
approximately 20% of extracts and natural compounds derived from plants for their biological
activity [1]. Research in the field of creating new and effective antibacterial drugs is a challenging
and crucial task. Antibacterial or antimicrobial resistance leads to the emergence of treatment-
resistant mutations, resulting in prolonged treatment duration, increased medical costs, and higher
mortality rates [2]. The resistance to antibiotics occurs naturally as a result of identifying random
mutations related to antibiotic effects [3]. Literature indicates a sharp shift in the attitude of
healthcare professionals towards herbal plants in recent years, emphasizing their importance in
maintaining public health [4]. Herbal plants and their derived substances have been shown to
possess highly active biological compounds for both higher organisms and humans [5]. According
to the data collected by the Pan-American Health Organization's Joint Secretariat for Surveillance
and Treatment of Antibiotic Resistance (JSST America), Escherichia coli shows significant
resistance to cephalosporins and third-generation fluoroquinolones. Fluoroquinolones are
considered one of the most important and widely used types of antibacterial drugs [6]. In many
European Union countries, it has been reported that 60% of Staphylococcus aureus infections are
methicillin-resistant, indicating unsuccessful battles against this microorganism using standard
antibiotics (JSST Information Bulletin, October 2020).

In the Colombian Ucumari region, extracts from Cynara scolymus L., a member of the
Asteraceae family, and 30 other extracts from seven additional plants were subjected to testing for
antibacterial activity. The antibacterial activity of these extracts was evaluated against two Gram-
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positive and two Gram-negative bacteria, as well as three fungi. The results revealed the biological
activity of the extracts against Bacillus subtilis and Staphylococcus aureus bacteria, as well as
Candida albicans and Fusarium solani fungi. Additionally, the extracts from Asteraceae species
exhibited the highest cytotoxic activity. Notably, Gonzalagania rased standl (rubuaceae) was the
most significant species in this study, as its methanol and dichloromethane extracts demonstrated
potent and moderate biological activity against C. albicans and F. solani, respectively. However,
no specific information was provided regarding the biological activity of the other eight plants
mentioned [5,6]. Moreover, certain Astraceae species, such as Marigold flowers, have been
patented as part of a plant series for the treatment of hepatitis B virus (HBV) [7,8,9]. C. arvensis
extract exhibited antibacterial activity against golden staphylococcus at concentrations of 10-25
mg/ml [10]. Sesquiterpene glycosides derived from C. arvensis have the potential to inhibit HBV
[11,12]. The ethanolic extract of C. officinalis flowers showed an effect against OIV [13].
I1. METODS

The research focuses on the extract of the plant Cynara scolymus L, which belongs to the
Asteraceae (composite) family. The research utilizes microbial cultures of bacteria and yeast
strains as the test organisms. The strains of microorganisms used in the research are maintained in
the Molecular Genetics Laboratory of the Institute of Plant Chemistry of the Academy of Sciences
of the Republic of Uzbekistan. The extract of Cynara scolymus L. root was obtained using several
different solvents, namely ethanol, ethyl acetate, and chloroform. The extraction process involved
drying and grinding the root, followed by extraction with the respective solvents in a 1:5 ratio. The
resulting extracts were combined, concentrated, and dried using a vacuum rotary evaporator. The
initial identification of the obtained extracts was performed using thin-layer chromatography on
Silufol plates and comparing them to known standard samples. The extracts were tested for their
antimicrobial activity against two Gram- positive bacteria, Bacillus subtilis (O'zMT-5) and
Staphylococcus aureus (O'zMT 25923), two Gram-negative bacteria, Pseudomonas aeruginosa
(O'zMT 27879) and Escherichia coli (O'zMT 27879), and two pathogenic yeasts, Candida albicans
(O'zMT-247) and Pichia anomala (O'zMT).

The microbial strains used in the experiments were obtained from the Microbial Strain
Collection of the Institute of Microbiology of the Academy of Sciences of Uzbekistan. The
antimicrobial activity of the synthesized compounds was determined using the modified agar disk
diffusion method. Sterile solid agar (LB Agar) and Petri dishes were prepared, and bacterial cells
were inoculated onto the agar plates. For the yeasts Candida albicans and Pichia anomala, sterile
Mueller-Hinton agar was used. Sterile filter paper discs (Whatman No.1, diameter 6 mm)
impregnated with 40 pl of the extract solution (equivalent to 0.2 mg/disk) were placed on the agar
surface. Positive control antibiotics, ampicillin (for Gram-positive bacteria), ceftriaxone (for
Gram-negative bacteria), and fluconazole (for yeasts) were used. The plates were incubated at
appropriate temperatures for specific durations, and after incubation, the diameter of the inhibition
zones was measured and recorded.

I11. RESULTS

The following table presents the extracts obtained from Cynara scolymus L. roots collected

within the territory of Uzbekistan for conducting this research (Table 1).
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Table 1.
Information about the plant extracts used in the study
. Parts of Alcoholic
Plants used in ) Ethyl acetate | Chloroform
Ne examined extract
research extract extract
plants (ethanol)
Root part + + +
1 | Cynara scolymus L P

In the study conducted, the activity of the extract obtained from the aerial part of the Cynara
scolymus L plant was investigated against various strains of Gram-positive and Gram-negative
bacteria, including Staphylococcus aureus ATCC 25923, Bacillus subtilis RKMUz-5,
Pseudomonas aeruginosa ATCC 27879, and Escherichia coli RKMUz-221. As a result, the
alcoholic extract of the Cynara scolymus L plant exhibited the highest activity against the
Staphylococcus aureus ATCC 25923 strain, with a diameter of inhibition zone of 15.08+0.12 mm.
During this phase of the research, Ampicillin antibiotic was used as a positive control against
Gram-positive bacteria, and it showed inhibition zones of 27.08+0.12 mm and 28.04+0.10 mm
against Staphylococcus aureus ATCC 25923 and Bacillus subtilis RKMUz-5 strains, respectively.
The obtained plant extracts showed significant activity against Gram-negative bacteria as well. As
a positive control, Ceftriaxone antibiotic exhibited inhibition zones of 26.12+0.13 mm and
27.12+0.13 mm against Pseudomonas aeruginosa ATCC 27879 and Escherichia coli RKMUz-221
strains, respectively. The antibacterial activity results against Gram-positive and Gram-negative
bacteria are fully presented in the following table (Table 2).

Table 2
In vitro activity of extracts from the root of Cynara scolymus L. belonging to the Asteraceae
family against Gram-positive and Gram-negative bacteria n=3

Inhibition diameter (mm, = SD, P<0.05)

Gram-negative bacteria

Ne Samples Gram-positive bacteria
S. aureus ATCC B. subtilis P. aeruginosa E. coli
25923 RKMUz -5 | ATCC 27879 | RKMUz - 221
1. Cynara scolymus
L 15.08+0.17 13.01£0.14 10.08+0.12 12.04+ 0.10
(ethanol)
2 Cynara scolymus
L 10.07+0.10 11.02+0.12 10.11£0.15 NA

(ethyl acetate)

3 Cynara scolymus

L 9.08+0.11 NA 9.01+0.13 NA
(Chloroform)
4 Ampicillin 27.08+0.12 28.04+0.10

5 Ceftriaxone
26.12+0.13 27.12+0.13
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NA*- not active
Determination of antifungal activity of extracts isolated from the root of Cynara scolymus
L. belonging to the Asteraceae family
Cynara scolymus L., which belongs to the Asteraceae family, was investigated for its
activity against Candida albicans RKMUZz-247, a fungus. The ethyl alcohol and low polar extracts
obtained from the Cynara scolymus L. plant were tested for their activity against Candida albicans.
According to the obtained results, only the alcoholic extract derived from the plant's root exhibited
an inhibition zone of 10.04+0.10 mm against Candida albicans. The remaining extracts did not
show significant activity against Candida albicans. As a positive control, Fluconazole antibiotic
demonstrated an inhibition zone of 28.04+£0.10 mm, confirming the validity of the conducted
research. The antifungal activity of the plant extracts against Candida albicans is fully presented
in the following table (Table 3).
Table 3
Cynara scolymus L. belongs to the Asteraceae family In vitro antifungal activity of root
extracts n=3

Inhibition diameter (mm, + SD,

Samples P<0.05)

Candida albicans

1 Cynara scolymus L 10,042 0.10
(ethanol)

) Cynara scolymus L NA
(ethyl acetate)
Cynara scolymus L

3 (Chloroform) NA

Fluconazole 28.04+ 0.10
NA*- not active.
For instance, the biological activity of the extracts obtained from the root of Cynara
scolymus L., belonging to the Asteraceae family, was investigated against in vitro Gram-positive
and Gram-negative bacteria, as well as Candida albicans. As a result, the alcoholic extract derived
from the plant's root exhibited a significant positive effect against harmful bacterial strains.
Furthermore, only the alcoholic extract obtained from the root showed an inhibition zone of
10.04+0.10 mm against Candida albicans.
IV. CONCLUSION

At present, research work is being conducted on the separation of secondary metabolites
from the extracts that have shown promising results and determining the biological activities of
the extracts obtained from various parts of the plant against different types of microorganisms.
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