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Extended Abstract

Background and Objective: Mastitis is one of the most prevalent and costly diseases affecting
dairy cattle worldwide, primarily caused by bacteria such as Staphylococcus aureus,
Streptococcus agalactiae, and Escherichia coli. The conventional treatment for this disease
involves the use of intramammary antibiotics; however, the widespread use of these drugs has
led to adverse consequences, including the induction of antibiotic resistance in bacterial
populations and the persistence of drug residues in milk and other dairy products. These issues
have raised serious concerns in the fields of public health and organic production. In response to
this challenge, identifying safe, natural alternatives with effective antimicrobial properties has
become an unavoidable necessity. Among these, essential oils derived from medicinal plants
have emerged as attractive candidates for replacing antibiotics, owing to their broad-spectrum
antibacterial activity, low toxicity, and lack of induction of long-term resistance. Rosmarinus
officinalis (rosemary) and Ocimum basilicum (basil) have received particular attention due to
their abundant bioactive compounds and well-documented antibacterial properties.
Nevertheless, comprehensive studies comparing the antibacterial effects of these two essential
oils against standard strains of the primary bovine mastitis pathogens, particularly Streptococcus
agalactiae, have not yet been conducted. Therefore, the objective of this study was to evaluate
and compare the antibacterial effects of rosemary and basil essential oils against standard strains
of Staphylococcus aureus, Streptococcus agalactiae, and Escherichia coli, as well as to compare
their efficacy with the commonly used antibiotics gentamicin and amoxicillin/clavulanate.

Materials and Methods: This experimental study was conducted in 2020 at Gonbad Kavous
University. Initially, rosemary and basil essential oils were procured from Darian Golab
Company (Kashan, Iran). Following sterile filtration, their chemical constituents were identified
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using gas chromatography coupled with mass spectrometry (GC/MS). Standard bacterial strains,
Staphylococcus aureus (PTCC 1113), Streptococcus agalactiae (PTCC 1768), and Escherichia
coli (PTCC 1399), were obtained from the Iranian Research Organization for Science and
Technology and cultured under standard conditions. The minimum inhibitory concentration
(MIC) and minimum bactericidal concentration (MBC) of the essential oils were determined
using the broth macrodilution method. Additionally, the antibacterial activity of both essential
oils and antibiotics was assessed using the agar disk diffusion method (Kirby-Bauer). The effect
of the essential oils on bacterial growth curves at sub-inhibitory concentrations (Sub-MIC) was
evaluated at 0, 6, 10, and 24 hours post-inoculation by colony counting (CFU/mL). Statistical
analysis was performed using SPSS software (version 22), employing one-way ANOVA and
Tukey’s post hoc test at a significance level of p<0.05.

Findings: GC/MS analysis revealed that the major constituents of rosemary essential oil were
carvene (45.11%), eucalyptol (20.62%), and levoverbenone (5.91%), while those of basil
essential oil were estragole (70.42%), carvene (17.99%), and eucalyptol (8.61%). The MIC and
MBC values for rosemary essential oil against the tested bacteria ranged from 0.078% to
0.312% and from 0.312% to 0.625%, respectively. For basil essential oil, these values ranged
from 0.039% to 0.312% (MIC) and from 0.078% to 0.625% (MBC). In the disk diffusion assay,
the antibacterial effects of both rosemary and basil essential oils against Staphylococcus aureus
and Streptococcus agalactiae showed no significant difference compared to gentamicin
(p>0.05). However, both essential oils exhibited significantly lower efficacy against Escherichia
coli compared to gentamicin and amoxicillin/clavulanate (p<0.05). Growth curve analysis at 24
hours demonstrated that both rosemary and basil essential oils significantly reduced the counts
of Escherichia coli and Staphylococcus aureus, while only basil essential oil showed a
significant inhibitory effect against Streptococcus agalactiae (p<0.05).

Conclusion: The findings of this study indicate that rosemary and basil essential oils possess
considerable antibacterial activity against the primary causative agents of bovine mastitis.
Notably, their performance against Gram-positive bacteria (Staphylococcus aureus and
Streptococcus agalactiae) was comparable to that of gentamicin. These results highlight the
high potential of these essential oils as safe, natural alternatives for managing mastitis in organic
dairy farms or as complementary agents in combination therapies. However, given the
variability in production methods, cultivation conditions, and chemical composition of essential
oils, it is recommended that future studies be conducted in vivo using appropriate formulations
in mastitic animals to confirm the clinical efficacy and safety of these compounds.
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