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Introduction: Biofilms, as microbial aggregates, possess specific characteristics such as high
resistance to pharmacological treatments. These microbial structures are recognized as key
factors in the development of oral infections and dental problems. Consequently, determining
optimal concentrations of effective compounds in reducing biofilm formation is of particular
importance.

Materials & Methods: This study was designed to investigate the effects of various
concentrations of chlorhexidine mouthwash and ethanolic extract of the herb Heracleum
persicum on biofilm formation caused by oral pathogens including Streptococcus mutans and
Candida albicans. Three key methods were employed: disc diffusion, well diffusion and
biofilm formation assessment to evaluate the antimicrobial effects of these compounds. To
compare the mean diameter of the growth inhibition zone in the research groups, SPSS V.17,
and a significance level of 5 percent was considered in the Kruskal-Wallis Test.

Results: The results indicate that the most significant antimicrobial effect, after ciprofloxacin
(46mm) and Nystatine (22mm), was associated with full-strength chlorhexidine (17mm) and
high concentrations of chlorhexidine combined with the herbal extract (12mm). Additionally,
biofilm formation assessment demonstrated the efficacy of the full extract of Heracleum
persicum against the studied bacteria and fungi.

Conclusion: The results of this study showed that the total extract of the Golpar plant has a
relatively low antimicrobial effect on the studied bacteria and fungi compared to the antibiotic
ciprofloxacin and chlorhexidine mouthwash. However, when combined with chlorhexidine
mouthwash, it may be more effective and somewhat reduce the side effects of this mouthwash.
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Candida albicans fungus is known to be the

Introduction

The mouth and teeth diseases can be
classified into two general categories: tooth
decay and periodontal diseases (1). Biofilm, as
microbial aggregates are recognized as key
factors in the development of oral infections and
dental problems. The oral flora contains agents,
including  Streptococcus mutans bacteria.

most important causative factor  (2).
Chlorhexidine mouthwash has been used as a
strong antiplaque compound that has a wide
range of applications in dentistry disorders but
the used of mouthwash has disadvantages, such
as not being effective on acid resistant bacteria
and discoloration of teeth due to long term use
(3-5); for this reason, several cases of

© The Author(s)

Publisher: Ilam University of Medical Sciences

Journal of Ilam University of Medical Sciences, Volume 33, Issue 6, 2026


https://orcid.org/0000-0001-5509-1876
https://orcid.org/0000-0003-4813-6030
https://orcid.org/0000-0003-2385-3318
https://orcid.org/0000-0002-6041-6701
https://orcid.org/0000-0002-8523-3684
https://orcid.org/0000-0003-4488-9812
https://sjimu.medilam.ac.ir/article-1-8805-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

)
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mouthwashes and herbal extracts were tested
and evaluated as an alternative to chlorhexidine
and showed higher positive effects than
chlorhexidine also reduces its side (5).

Methods

This study was designed to investigate the
effects of various concentrations of
chlorhexidine mouthwash and ethanolic extract
of the herb Heracleum persicum on biofilm
formation caused by oral pathogens including
Streptococcus mutans and Candida albicans.
Three key methods were employed: disc
diffusion, well diffusion and biofilm formation
assessment to evaluate the antimicrobial effects
of these compounds. To compare the mean
diameter of the growth inhibition zone in the
research groups, SPSS V.17 was used, and a
significance level of 5 percent was considered
in the Kruskal-Wallis Test.

Results

The results show that the antimicrobial
effect of wvarious concentrations of
chlorhexidine mouthwash and ethanolic extract
of the herb Heracleum persicum on Candida
albicans fungus and Streptococcus mutans
bacteria has not been very impressive (P<0.05).
The most significant antimicrobial effect, after
ciprofloxacin (46mm) and Nystatine (22mm),
was associated with full-strength chlorhexidine
(17mm) and high concentrations of
chlorhexidine combined with the herbal extract
(12mm). Additionally, biofilm formation
assessment demonstrated the efficacy of the full
extract of Heracleum persicum against the
studied bacteria and fungi. Also, the total extract
of the Golpar plant has a relatively low
antimicrobial effect on the studied bacteria and
fungi compared to the antibiotic ciprofloxacin
and chlorhexidine mouthwash.

Conclusion

The study indicates that family system The
Golpar total extract has a relatively low
antimicrobial effect on the studied fungi and
bacteria compared to the chlorhexidine
mouthwash and ciprofloxacin. However, when
combined with chlorhexidine mouthwash, it
may be more effective and somewhat reduce the
side effects of this mouthwash. On the other
hand, because this solution is natural and has no
negative effect on humans, its use is easily
recommended.
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