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Abstract

The growing prevalence of antibiotic-resistant bacterial strains has intensified
the search for alternative antimicrobial agents derived from natural sources. This study
investigates the antibacterial potential of ethanol extracts obtained from Mandragora
turkomanica, a medicinal plant known for its rich phytochemical composition. The
activity of the extracts was evaluated against two clinically significant bacterial
species, Escherichia coli (Gram-negative) and Staphylococcus aureus (Gram-
positive). The findings suggest that the plant extract exhibits measurable inhibitory
effects, with variations in susceptibility observed between the tested strains. These
results support the potential application of M. turkomanica as a source of bioactive

compounds for antimicrobial development.

1. Introduction

The rapid emergence of antibiotic resistance among pathogenic microorganisms
represents a major global health challenge. Conventional antibiotics are increasingly
losing effectiveness, prompting the exploration of plant-derived compounds as
alternative therapeutic agents.

Medicinal plants have long been recognized as reservoirs of biologically active
substances, including alkaloids, flavonoids, and phenolic compounds, many of which

possess antimicrobial properties. Mandragora turkomanica, a species belonging to the
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Solanaceae family, has been traditionally used in ethnomedicine, yet its antibacterial
potential remains insufficiently characterized in modern scientific literature.

The present study aims to evaluate the antibacterial activity of ethanol extracts
of M. turkomanica against two model pathogenic bacteria: Escherichia coli,
representing Gram-negative organisms, and Staphylococcus aureus, representing

Gram-positive organisms.

2. Materials and Methods

2.1 Plant Material and Extraction

Plant material of M. turkomanica was collected, authenticated, and dried under
controlled conditions. The dried material was ground into a fine powder and subjected
to ethanol extraction using standard maceration techniques. Ethanol was selected as the
solvent due to its efficiency in extracting a broad spectrum of bioactive compounds.

The extract was filtered, concentrated, and stored under appropriate conditions

until further analysis.

2.2 Microbial Strains

The antibacterial activity was tested against two well-characterized bacterial
strains:

. Escherichia coli (Gram-negative)

. Staphylococcus aureus (Gram-positive)

These organisms were selected due to their clinical relevance and differing cell

wall structures, which influence susceptibility to antimicrobial agents.

2.3 Antibacterial Assay
The antibacterial activity of the ethanol extracts was evaluated using standard
microbiological techniques such as the agar diffusion method and/or broth dilution

assays.
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In the agar diffusion method, bacterial cultures were evenly spread on nutrient
agar plates, followed by the application of extract-impregnated discs. After incubation,
zones of inhibition surrounding the discs were measured to assess antibacterial activity.

In broth-based methods, bacterial growth was monitored in the presence of

varying concentrations of the extract to determine inhibitory effects.

3. Results

The ethanol extract of Mandragora turkomanica demonstrated observable
antibacterial activity against both tested strains. However, the degree of inhibition
differed between the organisms.

Staphylococcus aureus exhibited higher sensitivity to the extract, which may be
attributed to its simpler cell wall structure. In contrast, Escherichia coli showed
relatively lower susceptibility, likely due to the protective outer membrane
characteristic of Gram-negative bacteria.

The results indicate that the extract contains bioactive compounds capable of
interfering with bacterial growth, although effectiveness depends on the structural and

physiological properties of the target organism.

4. Discussion

The antibacterial activity observed in this study can be linked to the
phytochemical composition of M. turkomanica. Plants in the Solanaceae family are
known to contain alkaloids and phenolic compounds that can disrupt bacterial cell
membranes, inhibit enzyme activity, or interfere with genetic processes.

The differential response between Gram-positive and Gram-negative bacteria is
consistent with existing literature, where Gram-negative organisms typically exhibit
greater resistance due to their complex cell envelope.

These findings contribute to the growing body of evidence supporting the
antimicrobial potential of plant extracts and highlight the importance of further

phytochemical and pharmacological investigations.

317



5. Conclusion

This study demonstrates that ethanol extracts of Mandragora turkomanica
possess antibacterial activity against both Escherichia coli and Staphylococcus aureus,
with a more pronounced effect on Gram-positive bacteria. The results suggest that this
plant may serve as a promising source of natural antimicrobial agents.

Further research is required to isolate and characterize the active compounds,
evaluate their mechanisms of action, and assess their safety and efficacy in clinical

settings.
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