[ Downloaded from sjimu.medilam.ac.ir on 2025-10-24 ]

Journal of Ilam University of Medical Sciences

JIUMS

P-ISSN: 1563-4728
E-ISSN: 2588-3135

Isolation and screening of producing antibacterial compounds bacteria
from the salt flats of Bardascan against Drug-Resistant pathogens

Hassan Bagheri Yazdi

, Hamed Norouzi Taheri ! , Hamidreza Vatanpour 2

' Dept of Biology Education, Farhangian University, Tehran, Iran
2Dept of Science Education, Farhangian University, Tehran,Iran

Article Info

ABSTRACT

Article type:
Research article

Article History:
Received: Aug. 26, 2024
Received in revised form:

Dec. 07,2024
Accepted: Jan. 12, 2025
Published Online: Apr. 16, 2025

* Correspondence to:

Hassan Bagheri Yazdi

Dept of Biology Education,
Farhangian University, Tehran,
Iran

Email:
bagheriyazdi@cfu.ac.ir

Introduction: Diseases caused by drug-resistant bacteria such as methicillin-resistant
Staphylococcus aureus are increasing in many medical centers around the world, and
researchers are looking for new natural medicinal compounds to overcome and treat these
bacteria. Therefore, the current study was conducted with the aim of investigating the
antimicrobial effects of native Iranian salt desert bacteria from the environment with difficult
growth conditions.

Materials & Methods: The isolates were separated and examined for morphology, followed
by basic biochemical tests for bacterial identification. Antibacterial activity was assessed in
two stages: primary screening via cross-culture and antimicrobial tests on selected active strain
extracts using the disk diffusion method. Tests were repeated three times, and growth halo
diameters were measured. Finally, the antimicrobial substance production of the selected strain
was quantified against MRSA using the disk diffusion method.

Results: The study isolated 30 strains from Bardaskan salt flats, with 4 identified as active
isolates. One strain, N2, demonstrated strong antimicrobial activity against methicillin-
resistant Staphylococcus aureus, with activity increasing with concentration. Maximum
antimicrobial substance production occurred 54 hours into fermentation, creating a 29 mm
non-growth halo. Data analysis was conducted using Microsoft Excel V.2020.

Conclusion: Considering the strong antimicrobial activity of the bacterial extract isolated from
the salt Bardaskan against methicillin-resistant Staphylococcus aureus by producing,
purifying, and identifying the active compounds of these isolates on an industrial scale, the
possibility of introducing new antimicrobial compounds is raised.
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Introduction

TWith the increasing resistance of

resistance (5). Therefore, the need for new and
effective drugs has become a major challenge in
the pharmaceutical industry (8). Most of the

pathogens to antibiotic treatment, the need to
provide appropriate solutions to combat the
phenomenon of drug-resistant pathogens in the
world is of great importance (1). This challenge
has motivated researchers to search for and
develop antibacterial compounds of natural
origin (2). The emergence of drug resistance in
strains of Staphylococcus aureus (MRSA) has
caused serious problems in hospitals (2).
Hospital infections of MRSA have become a
major problem in the world due to drug

drugs of chemical origin used in medicine have
side effects; on the other hand, pharmaceutical
compounds isolated from natural sources have
fewer side effects. For this reason, the search for
new drugs from natural environments is a
priority for researchers (8). Among the bacteria
isolated from the desert, Streptomyces produce
more active compounds and have been
introduced as a new source of biological
metabolites in biotechnology and
pharmaceuticals (13). Extensive studies are still
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being conducted to obtain new active
compounds from Actinomycetes with better
effects and less toxicity to the host (13). The
current study was conducted with the aim of
investigating the antimicrobial effects of native
Iranian salt desert bacteria from the
environment with difficult growth conditions.

Methods

Samples were collected from the salt flat
of Bardaskan City, located south of Rahmanieh
village in Shahrabad district, and stored under
appropriate conditions (5°C, dry) before being
transported to the laboratory. A serial dilution
method was employed to isolate and purify
bacteria from the samples, which were cultured
on Starch Casein Agar (SCA) medium for 10
days at 28°C. Methicillin-resistant
Staphylococcus aureus (MRSA)  strains,
previously isolated from clinical specimens in
Mashhad and identified using the Clinical and
Laboratory Standards Institute (CLSI) method,
were used as test pathogens.The isolates were
initially screened against MRSA using the
cross-streak method on nutrient agar medium,
incubated at 28°C for 3 days. The isolate N2,
showing the best antimicrobial activity, was
selected for further analysis. It was grown in
1000 ml of liquid Actinomycete Isolation
Medium to extract antibacterial substances.
Fermentation was conducted at 30°C in a
shaking incubator at 190 rpm for seven days,
after which the microbial suspension was
centrifuged at 15,000 rpm for 10 minutes to
separate the supernatant. The sensitivity of
MRSA strains to the crude extract of N2 was
evaluated using the disk diffusion method. This
method was employed to investigate the
antimicrobial activity of substances produced
by N2 at different stages of its growth under
fermentation conditions. The study highlights
the potential of desert soil isolates in producing
antimicrobial compounds effective against
resistant bacterial strains.

Results

5 desert soil samples were examined from
each location. Bacterial colonies appeared after
7 to 14 days. From the different samples, 30
bacterial strains were isolated on the agar
surface. To identify isolates active against drug-
resistant pathogens, cross-streak screening was
performed among 30 strains isolated from
desert soil. The results indicated that all strains
had antimicrobial activity against at least one

pathogenic bacterium. Among these active
isolates, 4 isolates with the best antimicrobial
properties, namely N2, N15, N18, and N20,
were selected for secondary screening and
further work. Considering the stronger activity
of the N2 isolate, it was decided to continue the
next stages of the work only by working on this
strain. The results indicated that the
concentration of 0.5 pg/ml of the N2 extract
against isolate number four (29+1.7) and
MRSA (27+1.5) showed better activity than the
antibiotic vancomycin (14+1.4). The highest
amount of antimicrobial substance production
in terms of growth inhibition zone was 54 hours
after the start of fermentation, which created a
growth inhibition zone of nearly 20 mm. The
results show that the antimicrobial activity of
the isolated crude extract was zero in the first 30
hours, and then up to 54 hours, along with
bacterial growth, the amount of active
metabolite production increased and reached a
peak, and after that, the antimicrobial activity
decreased and finally reached zero at 110 hours.

Conclusion

This study highlights the potential of
indigenous strains from the desert region of Iran
for the production of antimicrobial compounds
against drug-resistant bacteria, particularly
Staphylococcus aureus resistant to methicillin
(MRSA). The antimicrobial activity of strain
N2 was confirmed, showing its ability to inhibit
the growth of this resistant pathogen.
Furthermore,  considering  the  strong
antimicrobial activity of these isolates, there is
potential for the development of new
antimicrobial ~compounds  through the
production, purification, and identification of
active compounds on an industrial scale.
Therefore, further studies on these compounds
could contribute to the development of effective
new resources for combating drug resistance.
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