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strains have become major global health concerns. As conventional antibiotics lose effectiveness, 

alternative antimicrobial agents due to their natural bioactive compounds and therapeutic 

proportion of the 

world’s population relies on plant-based medicine for primary healthcare 

terpenoids, and alkaloids that 

exhibit antibacterial activity through different mechanisms, 

Thymus vulgaris (thyme) is an aromatic medicinal herb belonging to the Lamiaceae family and is 

thymol 

and carvacrol, which are major components of thyme essential oil and possess strong 

membranes and 

interfering with metabolic functions, making thyme particularly effective against 

Among pathogenic bacteria, Staphylococcus aureus is one of the most clinically important 

acquired diseases 

worldwide (Tong et al., 2015). The emergence of methicillin-resistant S. 

antimicrobial agents (Turner 

et al., 2019). Several studies have demonstrated that Thymus 

suggesting their potential use as natural 

therapeutic agents (Soković et al., 2010). 
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2.1 Botanical Description and Chemical Constituents of Thymus vulgaris 

characterized by woody stems, small opposite leaves, and pink to purple flowers. 

environments, particularly in Mediterranean regions. Botanically, T. vulgaris is 

role 

in the biosynthesis and storage of essential oils (Stahl-Biskup and Sáez, 2002). 

geographical origin, harvesting season, and extraction method. Phytochemical 

accompanied by non-volatile compounds such as flavonoids, phenolic acids, 

yields typically range between 1.0% and 2.5% of dry plant weight (Bozin et al., 

broad-

spectrum biological activities of thyme extracts. 

Phenolic monoterpenes, particularly thymol and carvacrol, are considered the most 

Collectively, these compounds may account for 60–80% of the total essential oil 

integrity 

and inhibiting ATP synthesis; therefore, it shows strong antibacterial 

motive force and 

ion gradients across bacterial membranes (Burt, 2004). 
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enhance 

its antibacterial efficacy through synergy. Studies have shown that combination 

compounds provide stronger antibacterial effects than isolated 

Juliani, 2012). In 

quantitative studies, thyme extracts at moderate concentrations 

underlining the strong 

antibacterial potential of thyme. (Marchese et al., 2016). 

Plant-derived antibacterial agents exert their effects through multiple mechanisms, 

bacterial pathway. One of the primary mechanisms involves disruption of the 

contents, and eventual cell death. Phenolic compounds present in thyme extracts 

membrane function (Ultee et al., 2002). 

protein synthesis, and disruption of nucleic acid replication. Some plant 

system essential 

for bacterial virulence and biofilm formation. Biofilm-associated 

extracts to inhibit 

biofilm formation represents a significant therapeutic advantage 

pressure on 

bacteria, thereby lowering the probability of resistance development. 

Antibiotic resistance among Staphylococcus species, particularly Staphylococcus 

methicillin-
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resistant Staphylococcus aureus (MRSA) has severely limited treatment 

that MRSA 

accounts for more than 50% of hospital-associated S. aureus infections 

The resistance mechanisms employed by Staphylococcus species include the 

antibiotics, efflux pump activation, and biofilm formation. These adaptive 

commonly used 

antibiotics (Chambers and DeLeo, 2009). Given this growing 

strategies. Plant extracts such 

as those derived from Thymus vulgaris have 
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Table 1. Example of extract concentrations prepared for antibacterial assays 

(with active compounds relevance) 

Concentration 

(mg/mL) 

Solvent Volume 

(mL) 
Final Use 

Major Active Compounds 

Involved 

25 10 Disk diffusion 
Low–moderate levels of thymol, 

flavonoids 

50 10 MIC 
Increased phenolics and carvacrol 

activity 

100 10 MIC and MBC 
High concentration of 

thymol/carvacrol 

200 10 
Comparative 

analysis 

Maximum bioactive compound 

expression 

4.3 Antibacterial Activity Assessment 
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