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Abstract

Medicinal and aromatic plants, rich in bioactive compounds with antioxidant, anti-inflammatory, and
antimicrobial properties, play an important role in traditional medicine and pharmaceutical industries, and
Meymand, Fars, is one of their main habitats. This study investigated and compared the bioactive properties
of aqueous extracts from four aromatic plants native to Meymand County, Fars Province: Zataria multiflora
(Shirazi thyme), Mentha spicata (spearmint), Rosa damascena (damask rose), and Salix aegyptiaca
(willow). Antimicrobial activities were determined using the agar well diffusion assay and by measuring
the minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) against
Staphylococcus aureus and Escherichia coli. Antioxidant capacity was evaluated via the DPPH radical
scavenging assay, and anti-inflammatory potential was assessed through inhibition of the 5-lipoxygenase
(5-LOX) enzyme. Results revealed that plant species had a significant impact on all measured parameters
(P<0.01). Among the tested extracts, Z multiflora exhibited the strongest antimicrobial and anti-
inflammatory effects, with the lowest MIC and MBC values for both bacteria and the highest 5-LOX
inhibition percentage. M. spicata ranked second, R. damascena showed moderate activity, and S. aegyptiaca
displayed the weakest performance. S. aureus was generally more sensitive to the extracts than E. coli, a
difference attributed to the structural variations in bacterial cell walls. Regarding antioxidant activity, Z.
multiflora demonstrated the highest DPPH scavenging capacity (96.3% at 250 pg/mL), correlating with its
high total phenolic content (120.33 mg GAE/g) and total flavonoid content (69.71 mg QE/g). Overall, the
findings suggest that Z. multiflora possesses superior antimicrobial, antioxidant, and anti-inflammatory
properties compared to the other plants studied and may serve as an effective natural alternative to synthetic
additives in food and pharmaceutical industries.

Keywords: Antimicrobial, Antioxidant, Aqueous extract, Salix aegyptiaca, Mentha spicata, Zataria
multiflora, Rosa damascene.
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