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Candida spp., a group of commensal yeasts typically found on the skin and mucous membranes of humans and animals, are responsible for most invasive fungal infections worldwide. Mucocutaneous candidiasis, a common fungal infection, usually affects the skin folds in the axillae, inguinal, genital, and perigenital areas, hands, fingernails, skin beneath the breasts in women, 
and mucous membranes. The primary etiological agent is Candida albicans (C. albicans), which accounts for 80–90% of cases.
Mucocutaneous candidiasis is typically treated with antifungals such as azoles and polyenes. However, these substances often have undesirable side effects, and resistance to these drugs is an increasing concern. Essential oils, natural compounds composed of terpenes and terpenoid molecules, offer antimicrobial activity by targeting multiple cell structures, reducing the 
likelihood of resistance development.
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Antimicrobial activity determination

▪ Eucalyptus, lavender and thyme EOs present antifungal activity against C. 
albicans.

▪ Thyme possesses the lowest MIC while lavender has the highest MIC; the 
inhibition curves corroborated these results.

▪ The flow cytometry assay showed that all oils were able to damage the cell 
membrane of the yeast (positive PI staining); thyme oil presented the 
highest cell damage percentage. 

▪ All EOs also showed anti-biofilm activity; thyme presented the highest anti-
biofilm activity when compared to eucalyptus and lavender.

Thyme essential oil was the one with the best antifungal activity. 

Essential oil Inhibition halo (cm)

Eucalyptus 5.125 ± 0.15

Lavender 5.0 ± 0.0

Thyme Total inhibition

Objective
To study the antimicrobial activity of three EOs (eucalyptus, lavender, and thyme) on the yeast Candida albicans. 

Introduction
Candida spp., a group of commensal yeasts typically found on the skin and mucous membranes of humans and animals, is responsible for most of the  invasive 
fungal infections worldwide (Lopes et al., 2024). 
Mucocutaneous candidiasis, a common fungal infection, usually affects the skin folds in the axillae, inguinal, genital, and perigenital areas, hands, fingernails, 
skin beneath the breasts in women, and mucous membranes. The primary etiological agent is Candida albicans (C. albicans), accounting for 80–90% of the cases 
(Lopes et al., 2024). Mucocutaneous candidiasis is typically treated with antifungals such as azoles and polyenes. However, these substances often have 
undesirable side effects, and resistance to these drugs is also an increasing concern (Rai et al., 2017). 
Essential oils (EOs) are natural compounds made of terpenes and terpenoid molecules. Their antimicrobial activity results from the effect upon several cell 
targets, thus making the appearance of resistances unlikely (Zuzarte et al. 2011). They can, therefore, be considered as a potential natural treatment for 
candidiasis.

Table 1: Inhibition halos of EOs for C. albicans determined by 
disc diffusion method

Experiment 3 – Inhibition curves

Experiment 1 – Inhibition halos Experiment 2 – MIC/ MFC determination

• 30 ºC
• 48 h

Essential oil MIC (%) MFC (%)

Eucalyptus 0.31 0.63

Lavender 1.25 2.50

Thyme 0.16 0.31

Table 2: Minimum inhibitory (MIC) and minimum fungicidal 
(MFC) concentrations of EOs for C. albicans
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Figure 1:  Inhibition curves of the EOs at MIC for C. 
albicans

Experiment 4 – Flow cytometry
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Figure 2:  Percentage of  C. albicans cells treated with 
EOs and stained with propidium iodide (PI) and 

thiazole orange (TO) 

Experiment 5 – Anti-biofilm activity
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Figure 3:  C. albicans biofilm 
inhibition (%) when exposed 

to the EOs.

Conclusions
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