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Abstract 

In this paper, five essential oils – juniper, thyme, pine, peppermint and needle – were investigated for 
their antifungal activity against two mould types, Penicillium sp. and Alternaria sp., isolated from various 
natural surfaces. The action of essential oils was investigated using the antibiogram method. Results 
indicated that the antifungal activity of the essential oils is different, depending on the mould type, 
Penicillium showing a higher susceptibility to the essential oils as Alternaria. The action of thyme 
essential oil appeared the most interesting, with strong fungicidal effect on all the mould tested, followed 
by peppermint and juniper. Needle and pine seem to have no action on moulds. 
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1. Introduction 
 
Essential oils are natural mixtures of 
hydrocarbons (terpenes), oxygen- 
(alcohols, aldehydes, ketones, carboxylic 
acids, esthers, lactones) and sulfur-
containing (sulfides, disulfides, trisulfides) 
organic substances (Voda et al. 2003). 
There are obtained mostly from plants by 
steam distillation (Masango, 2005) or by 
extraction with carbon dioxide (Zizovic et 
al., 2005). 

Besides their use in perfumes, essential oils 
and their constituents have a long history 
of applications as antimicrobial agents 
(Hammer et al., 1999). Contemporary 
applications are found in the areas of 
preservation (Busatta et al., 2007) due to 
the inhibitory activity against both bacteria 
(Hao et al., 1998) and fungi (Scora and 
Scora, 1998) (Kukic et al., 2008). The 
mechanism of phenolic toxicity towards 
fungi is based on the inhibition of fungal 
enzymes, which contain –SH groups in 
their active sites (Celimene et al., 1999). 

 Risks caused by moulds growth on different 
surfaces and structures have been a major 
concern (Pasanen et al., 1998). Problems 
associated with fungal growth on surfaces 
include not only aesthetic deterioration and 
potential degradation of the material 
(Allsopp and Seal, 1986), but also the 
production of fungal airborne spores as 
contaminants, as hazard to respiratory 
health or as toxic fungal metabolites 
(Shirakawa et al., 2002). Industrial, various 
fungicides are used (Kiewnick et al., 2003). 

In this paper, the antifungal effect of five 
essential oils extracted from plants on some 
fungi is investigated. The essential oils used 
are obtained from juniper, thyme, pine, 
peppermint and needle.  

The essential oils are tested on four superior 
moulds isolated from surfaces, identified to 
belong to the genera Penicillium and 
Alternaria. The objective of this study is to 
evaluate the ability of the essential oils to 
inhibit the spores moulds to form mycelia 
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2. Materials and methods 
 
Volatile oils were obtained from dried 
leaves, flowers and aerial part of five 
plants: Juniper (Juniperus communis), 
thyme (Tymus serpyllum), pine (Pinus 
sylvestris), peppermint (Mentha piperita), 
needle (Abies alba) by steam distillation 
for five hours.  

The volatile oils were analysed using gas 
chromatography (data not shown). The 
results indicated that the major components 
of the essential oils obtained are: borneol, 
cineol, timol in thyme, mentol and mentone 
in peppermint, δ-3-carene, β-felandrene 
and α-pinene in pine, α-pinene, borneol in 
needle and α-pinene, sabinene in juniper. 

Essential oils antifungal activity was 
evaluated on four moulds isolated from 
surfaces. After isolation on Czapek-Dox 
substrate, the moulds were identified by 
analysing the colonies and by optical 
microscopy. Two moulds were identified 
as Penicillium sp. and the other two as 
Alternaria sp. 

The action of essential oils was tested on 
mould spores. For the obtaining of spores, 
pure cultures from each mould type were 
cultivated on malt broth for 5 days. Spores 
were harvested from the aerial central part 
of mycelia and poured in sterile water until 
the concentration was around 104 spores/ 
ml. 1 ml of the aqueous suspension 
obtained was distributed in Petri dishes and 
Czapek-Dox cultivation medium was 
poured over the spores.  

For the investigation of the action of 
essential oils on spores, Petri dishes 
immediately after the addition of spores 
suspension were used.  

Also, the action of essential oils on the 
mould mycelia (considered as a derma or a 
biofilm) was investigated; for this analysis, 
the Petri dishes were inoculated with 
spores were maintained at 20°C until a 
uniform mould derma was obtained. 

 The essential oils antifungal activity was 
measured using the Kirby-Bauer method 
(Boyle t al., 1973) usually used to determine 
the antibacterial response of different 
antibiotics. Small round paper discs were 
impregnated with the non-diluted essential 
oils and distributed directly on the Petri 
dishes cultivated with spores or on the Petri 
dishes with mould derma. The inhibition 
zone of each essential oil was measured, in 
mm. 
 
3. Results and discussions 
 
Some images of the action of essential oils 
on the moulds derma and spores grown in 
Petri dishes are presented in Figure 1. The 
inhibition areas are clear observed on 
colonies formed by spores (figures 1b and 
1c). 

Despite the visual effect (figure 1a), in the 
case of mould biofilms, the treatment with 
essential oils doesn’t have a strong 
destructive action. In order to test the 
fungicidal action of the essential oils on the 
mycelia, small quantities from the diverse 
regions around the paper discs applied to 
the derma were inoculated in Petri dishes on 
malt-agar.  

After 5 days, small colonies appeared in 
many Petri dishes, indicating that the 
moulds treated with essential oils 
maintained their sporulating ability. Only 
thyme oil showed a destroying action on 
mycelia, on small area around the paper 
discs. 

The antifungal efficiency of essential oils 
tested is expressed as the inhibition zone 
around each paper disc. The measured 
zones are presented in Table 1. 

The results indicate that the action on spores 
of the essential oil extracted from thyme is 
considerable. 
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The action of thyme essential oil is the 
most powerful, with strong fungicidal 
effect on all the mould tested, followed by 
peppermint and juniper. Needle and pine 
seem to have no action on moulds. 
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