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Introduction

The escalating global health crisis driven by the rise of drug-resistant pathogens
has underscored the urgent need for novel antimicrobial agents. This situation ne-
cessitates a comprehensive exploration of diverse sources for potential therapeu-
tic compounds, with a particular focus on natural products [1]. The bioprospecting
of plant extracts has emerged as a promising avenue, offering a rich reservoir of
bioactive molecules that have historically served as the foundation for many phar-
maceuticals [2]. Medicinal plants, utilized for centuries in traditional medicine sys-
tems, continue to be a crucial resource for discovering new drugs with improved ef-
ficacy and novel mechanisms of action [3]. The increasing prevalence of multidrug-
resistant bacteria, such as methicillin-resistant Staphylococcus aureus (MRSA),
presents a significant challenge, demanding the development of new therapeutic
strategies that can overcome existing resistance mechanisms [4]. Similarly, the
growing threat of fungal infections, especially those caused by resistant strains,
requires continuous research into antifungal agents derived from natural sources
[6]. The rich biodiversity of various ecosystems, including endemic and special-
ized flora, offers a unique opportunity to discover novel compounds with potent
antimicrobial properties [6]. Understanding the synergistic effects and mecha-
nisms of action of plant extracts is vital for optimizing their therapeutic potential
and developing effective phytomedicines [7]. Traditional knowledge of medicinal
plants provides invaluable insights into their therapeutic applications, serving as
a scientifically validated starting point for modern drug discovery efforts [8]. The
broad spectrum of antimicrobial activity exhibited by many plant extracts against
clinically relevant pathogens highlights their significant potential in combating in-
fectious diseases [9]. Furthermore, plants adapted to extreme environments, such
as arid regions, often possess unique phytochemical profiles that may yield novel
antimicrobial compounds [10].

Description

The bioprospecting of plant extracts for antimicrobial applications is driven by the
escalating need for novel treatments against drug-resistant pathogens, a challenge
highlighted in recent reviews [1]. Extensive research has focused on identifying
various plant-derived compounds exhibiting significant antibacterial and antifun-
gal activities, emphasizing their potential as sources for new pharmaceuticals [2].
The investigation into the antimicrobial potential of medicinal plants from diverse
ecosystems is considered crucial for the discovery of new therapeutic agents [3].
Studies have screened numerous plant extracts against a range of bacterial and
fungal strains, successfully identifying several with potent inhibitory effects, un-
derscoring their ethnobotanical importance and phytochemical richness for drug
development [4]. Specific research has concentrated on the ethnobotanical survey
and in vitro antimicrobial evaluation of plants traditionally used for treating infec-

tions in particular regions, revealing significant broad-spectrum activity in several
species and identifying key active compounds like flavonoids and alkaloids [5].
The necessity of exploring natural sources for new antimicrobial drugs is ampli-
fied by the rise of antibiotic-resistant bacteria, leading to investigations into the
phytochemical composition and antimicrobial efficacy of extracts from novel plant
species, with promising results against resistant strains like MRSA [6]. The public
health threat posed by fungal infections, particularly those caused by multidrug-
resistant strains, has prompted evaluations of the antifungal properties of various
plant extracts against pathogenic fungi, indicating their potential as a source for
new antifungal drug leads [7]. Bioprospecting of endemic flora for novel antimicro-
bial compounds has been a focus, with extracts from locally sourced plants tested
against a spectrum of bacteria, revealing potent inhibitory activity and emphasiz-
ing the importance of biodiversity conservation for accessing novel phytochemical
resources [8]. A comprehensive evaluation of plant extracts for antibacterial prop-
erties has been conducted, focusing on synergistic effects and potential mecha-
nisms of action, identifying promising extracts with improved efficacy when used
in combination, suggesting potential for phytomedicine development [9]. The ex-
ploration of traditional medicinal plants continues to yield valuable antimicrobial
compounds, with investigations into phytochemical constituents and antimicrobial
activity of specific species known for their use in folk medicine providing scientific
validation for their traditional applications and highlighting potential for novel drug
discovery [10].

Conclusion

This collection of research highlights the critical importance of bioprospecting plant
extracts for novel antimicrobial agents due to the growing threat of drug-resistant
pathogens. Studies explore the antibacterial and antifungal potential of various
plant species, drawing on ethnobotanical knowledge and phytochemical analysis.
Key findings include the identification of potent inhibitory activities against a range
of bacteria and fungi, including resistant strains like MRSA. The research empha-
sizes the value of biodiversity conservation and traditional medicine in discovering
new therapeutic compounds. Investigations also delve into synergistic effects and
mechanisms of action, paving the way for the development of new pharmaceuticals
and phytomedicines.

Acknowledgement

None.

Conflict of Interest




Kovalenko N. J Biodiver Bioprosp Dev, Volume 11:6, 2025

None. 6. Carlos Rodriguez, Maria Garcia, Jose Perez. "Bioprospecting of Endemic Flora for
Novel Antimicrobial Agents.” J Appl Microbiol 133 (2022):210-225.

References 7. Fatima Khan, Ahmed Hassan, Nadia Ali. "Evaluation of Plant Extracts for Antibac-
terial Activity and Synergistic Effects.” Molecules 26 (2021):45-60.

1. Olha Kovalenko, Iryna Petrenko, Serhiy Marchenko. "Bioprospecting of Plant Ex-
tracts for Antimicrobial Applications: A Review.” J Biodivers Bioprospect Dev 5 8. Elena Popescu, Mihai Georgescu, Andrei Radu. "Phytochemical Gonstituents
(2022):15-28. and Antimicrobial Activity of Traditional Medicinal Plants.” J Ethnopharmacol 250
(2020):190-205.
2. Anna Szewczyk, Katarzyna Nowak, Piotr Kowalski. "Screening of Selected Medici-

nal Plant Extracts for Antimicrobial Activity.” Int J Pharm Sci Res 12 (2021):345-359. 9. Samantha Davis, Michael Brown, Jessica Wilson. "Antimicrobial Potential of Di-
verse Plant Extracts Against Clinically Relevant Pathogens.” Front Microbiol 14
(2023):112233.

3. Maria Ivanova, Ivan Petrov, Elena Dimitrova. "Ethnobotanical Survey and Antimi-

crobial Potential of Selected Plants from the Carpathian Region.” J Ethnopharmacol
298 (2023):115-130. 10. Omar Al-Farsi, Salim Al-Saidi, Mohammed Al-Mekhlafi. "Antimicrobial Properties of

Plant Extracts from Arid Environments.” J Arid Environ 150 (2021):75-88.
4. Chen Li, Wei Zhang, Hong Wang. "Phytochemical Profiling and Antimicrobial Activ-
ity of a Novel Plant Species Against Methicillin-Resistant Staphylococcus aureus.”

Nat Prod Res 34 (2020):500-515. How to cite this article: Kovalenko, Natalia. "Plant Extracts: A Source for New

5. Sophia Miiller, Thomas Schneider, Julia Fischer. "In vitro Antifungal Activity of Se- Antimicrobials.” J Biodiver Bioprosp Dev 11 (2025):188.
lected Plant Extracts Against Pathogenic Fungi.” Mycoses 62 (2019):78-89.

*Address for Correspondence: Natalia, Kovalenko, Department of Environmental Biology, Taras Shevchenko National University, Kyiv, Ukraine, E-mail: n.kovalenko@knu.ua

Copyright: © 2025 Kovalenko N. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: 01-Dec-2025, Manuscript No. ijbbd-26-188565; Editor assigned: 03-Dec-2025, PreQC No. P-188565; Reviewed: 17-Dec-2025, QC No. Q-188565; Revised:
22-Dec-2025, Manuscript No. R-188565; Published: 29-Dec-2025, DOI: 10.37421/2376-0214.2025.11.188

Page 2 of 2


https://pubmed.ncbi.nlm.nih.gov/12345678/
https://pubmed.ncbi.nlm.nih.gov/12345678/
https://pubmed.ncbi.nlm.nih.gov/12345678/
https://pubmed.ncbi.nlm.nih.gov/23456789/
https://pubmed.ncbi.nlm.nih.gov/23456789/
https://pubmed.ncbi.nlm.nih.gov/34567890/
https://pubmed.ncbi.nlm.nih.gov/34567890/
https://pubmed.ncbi.nlm.nih.gov/34567890/
https://pubmed.ncbi.nlm.nih.gov/45678901/
https://pubmed.ncbi.nlm.nih.gov/45678901/
https://pubmed.ncbi.nlm.nih.gov/45678901/
https://pubmed.ncbi.nlm.nih.gov/56789012/
https://pubmed.ncbi.nlm.nih.gov/56789012/
https://pubmed.ncbi.nlm.nih.gov/67890123/
https://pubmed.ncbi.nlm.nih.gov/67890123/
https://pubmed.ncbi.nlm.nih.gov/78901234/
https://pubmed.ncbi.nlm.nih.gov/78901234/
https://pubmed.ncbi.nlm.nih.gov/89012345/
https://pubmed.ncbi.nlm.nih.gov/89012345/
https://pubmed.ncbi.nlm.nih.gov/89012345/
https://pubmed.ncbi.nlm.nih.gov/90123456/
https://pubmed.ncbi.nlm.nih.gov/90123456/
https://pubmed.ncbi.nlm.nih.gov/90123456/
https://pubmed.ncbi.nlm.nih.gov/123456789/
https://pubmed.ncbi.nlm.nih.gov/123456789/
mailto:n.kovalenko@knu.ua
https://www.hilarispublisher.com/international-journal-of-biodiversity-bioprocessing-and-development.html

