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ABSTRACT. The present work studied the antifungal activity of the alcoholic extracts obtained from three 
native plant species: burdock (Arctium lappa), thyme (Thymus vulgaris) and rough cocklebur (Xanthium 
strumarium). The demonstration of the antifungal activity was realized using Aspergillus ochraceus and 
Acremonium chrysogenum isolates. The antifungal activity of the selected plant extracts was evaluated by 
radial growth measurement on potato dextrose agar amended with plant extracts of different concentrations. 
Fungi were completely inhibited in the variant using plant extracts of the following concentration: 0.3 g plant 
material / ml to 70o ethanol. When using concentration of 0.075 g plant material / ml to 70o ethanol, the 
development of fungi was significantly inhibited. 

Keywords: plant extract, antifungal effect, Arctium lappa, Thymus vulgaris, Thymus vulgaris 

INTRODUCTION 
Pathogenic fungi are the main infectious agents 

attacking plants all over the world. They  are the cause 
of alterations starting from the development stages of 
the plants until storage, causing various disorders 
related to appearance, nutritional value, organoleptic 
characteristics, etc. (Agriso, 2004).  

Furthermore, phytopathogenic fungi development is 
also responsible for food contamination with 
mycotoxins, one of the main representatives being 
Aspergillus. This fungal specie is responsible of 
contamination of vegetal material with several 
aflatoxins and ochratoxin and patulin (Varga et al., 
2004), generating teratogenic, carcinogenic, 
immunosuppressive and nephrotoxic effects (Creppy, 
2002). Recent studies have shown that besides the 
pathogenic fungi from Aspergillus spp (K. Kamei and 
A. Watanabe, 2005), another saprophyte fungus, 
Acremonium joined the phytopathogenic group causing 
hyalohyphomycosis (S. Das et al., 2010 ). 

The process of eliminating mycotoxins from foods 
can be realized by physical, chemical or biological 
methods. These methods must be efficient, cheap and 
must not alter the nutritional quality of foods and, in 
addition, the treatments should not leave any residues 
that might be capable of producing side effects. Using 
the methods of detoxification of the food contaminated 
with mycotoxins is currently restricted due to health 
issues that may arise and the possible reducing of the 
nutritional quality of food. Moreover, applying these 
methods results in high costs, fact that led to searching 
for new strategies and approaches such as the 
biological control of the crops. 

Current control of phytopathogenic agents is done 
using synthetic fungicides. Along with increasing of 
the restrictions regarding their use due to adverse 
effects on human health and the environment (Harris et 
al., 2001), appeared the need to find alternatives to 

fungicides. Research is currently being carried for the 
development of biological methods that will work in 
the inhibition fungal growth, such as the use of 
antifungal active ingredients extracted from plants 
(Quiroga et al., 2001). 

Burdock, thyme and rough cocklebur are three 
native plant species, spread all over the country, that 
produce secondary metabolites such as tannins, 
terpenoids, flavonoids and alkaloids whose activity has 
been demonstrated to be antifungal (Gujar et al., 2012). 

Arctium lappa, commonly named Burdock, is 
known as medicinal herb with many therapeutic effects 
such as antioxidant, antidiabetic, anti-inflammatory, 
antitumor (Chan et al., 2011) and antimicrobial (Holetz 
et al., 2002). This is due to the different classes of 
bioactive secondary metabolites that this plant presents, 
such as flavonoids, lignans (Ferran et al, 2010) and 
fitoalexins. Recent studies demonstrated the 
antimicrobial activity of alcoholic extracts of Arctium 

lappa on the species of fungi Staphylococcus aureus, 

Alternaria solani and Fusarium graminea (Sun et al., 
2008). 

In vitro antimicrobial activity was determined for 
the extracts of Thymus vulgaris, commonly known as 
thyme, which was reported to inhibit the growth of 
bacteria such as Bacillus subtilis, Enterococcus fecalis, 

Pseudomonas aeruginosa, Salmonella enteritidis, and 
Streptococcus pyogenes (Güllüce et al., 2003), Candida 

albicans (Sahin et al., 2003). 
Rough cocklebur, Xanthium strumarium, contain in 

their structure a series of compounds such as 
glycosides and phytosterols, which have antibacterial, 
antifungal, antirheumatic, cytotoxic,  effect. Antifungal 
activity is also given by the presence of terpenes, such 
as limonenels and carveol (Kamboj et al., 2010). 

The present study evaluated in vitro growth 
inhibition of Aspergillus ochraceus and Acremonium 
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chrysogenum species using alcoholic extracts obtained 
from these three selected plants of the local flora. 

 
MATERIALS AND METHODS 
Preparation of fungi   

The fungi used for all the tests belong to the 
collection of the Biotechnologies Department 
laboratory of NIRDBS. The fungi are kept in PDA agar 
petri dishes under 25 ºC. Cultures of 1 week old were 
used for all the testing. 

 
Collection of Plant Materials 

 Arctium lappa and Xanthium strumarium belong to 
wild flora and were collected locally from their natural 
habitat, in the month October, from agricultural fields 
located in Baragan Plain region in Southern Romania. 
The fresh plants were well cleaned with tap water in 
order to remove the dust and then dried artificially at 
40oC.  The dried samples were cut in small pieces and 
stored in proper conditions for further use in the 
experimentation scheme.   

Thymus vulgaris vegetal material was purchased 
from SC Plafar SRL, a Romanian supplier of medicinal 
plants. 

 
Extraction Procedure 

Plant extracts were obtained by cold percolation 
method, using as solvent 70% ethanol to 15g of dried 
and ground plant material. For Arctium lappa was used 
the root, the leaves for Thymus vulgaris, and whole 
plant for Xanthium strumarium.  

Plant extracts were tested in different 
concentrations. In order to determine the minimum 
concentration of extract that inhibits the growth of 
fungi, were used the following concentrations 0.3 
g/mL, 0.15 g/mL, and 0.075 g/mL. 

 
Determination of antifungal properties of the extracts 

The antifungal effect of the preparations obtained 
from Arctium lappa, Thymus vulgaris and Xanthium 

strumarium, on mycelial growth of the tested fungi was 
assessed with the radial growth method as described by 
Banso et al. (1999). Freshly autoclaved Potato dextrose 
agar (PDA) agar was amended with the plant extract in 
a ratio of 1:10, when cooled down to approximately 40 
oC and poured into plastic Petri dishes (9 cm). Control 
Petri dishes were used containing nonamended PDA or 
PDA with added alcohol (10:1). Consecutively, the 
Petri plates were inoculated with 6 mm mycelial discs 
of the tested fungi which were placed upside down in 
the center of each plate. The petri plates were incubated 
for 7 days at 25oC. Radial growth of each fungal 
colony was recorded at exactly 24 h, 120 h and 168 h 
intervals. 

The experiments were run in 3 replicates. 
 
 
 
 
 

RESULTS AND DISCUSSIONS 
Aspergillus ochraceus  

 
At 24 hours of incubation, both the control and the 

Petri dishes treated with the plant extracts did not show 
any change in the development of fungi. 

On the 5th day, at 120 hours of incubation, the level 
of development of the fungi varies depending on the 
treatment incorporated in the PDA. Maximum 
concentration of plant extract, no matter what plant 
material was used, had total inhibitory effect on 
Aspergillus inoculum. The Petri plates amended with 
0.15 g/mL extract presented a small increase of the 
fungal colonies, their diameter being of approx. 1.8 cm, 
2 cm and 3 cm. Plant extracts of 0.075 g / mL showed a 
lower level of inhibition, fungal growth being visible 
since the 3rd day, and on the 5th day of the experiment 
the diameter of fungal colonies being about 3 cm. It is 
to be noted the existence of secondary colonies and 
also different level of development of the fungi 
depending on the extract incorporated in the PDA 
medium. The fungal colonies from the Petri plate 
treated with Xanthium strumarium (Figure 1) extract  
was in an earlier development stage (vegetative hyphae 
formation) compared with Aspergillus cultured on 
medium treated with extracts of Arctium lappa ( Figure 
2) and Thymus vulgaris presenting reproductive hyphae 
formation (the formation of spores) (Figure 3). Control 
plates are also in vegetative development stage (Figure 
4). 
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FIGURE 1. Test of antifungal activity of rough cocklebur 
extract 
 

In the 7th day, at 168 hours after inoculation, the 
fungi cultured on medium treated with extracts of 0.3 
g/mL did not show any sign of development. In the 
case of the Petri plates treated with extracts of 0.15 
g/mL the primary cultures of fungi reached diameters 
of about 4 to 5 cm. It is to be noted that the thyme 
extract inhibited the development stage of the fungi 
(vegetative hyphae) compared with the state of 
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development of fungi treated with extracts of burdock, 
respectively cocklebur (reproductive hyphae). The 
fungi that were treated with 0.075 g/mL grown 
considerably in the case of Thymus vulgaris extract 
treated plates, the colonies merged and reached the 
Petri plate edges. In the case of the plates containing 
burdock extract, the main colony merged with the 
secondary ones by increasing size up to 4 cm. The 
mycelium of the inoculum developed in plates treated 
with cocklebur extract, is still in a vegetative state, the 
development being low compared to secondary 
mycelium which formed reproductive hyphae. The 
control with no alcohol also reached the edges of the 
Petri dish. 
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FIGURE 2. Test of antifungal activity of burdock 

extract 
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FIGURE 3. Test of antifungal activity of thyme extract 
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FIGURE 4. Control samples for test of antifungal activity 
on Aspergillus ochraceus 
 
Acremonium chrysogenum 

At 24 h after inoculation, both fungi on plates 
treated with extracts, as well as the control, did not 
show any signs of development. 

After 120 hours of incubation, the plates treated 
with extracts of 0.3 g /mL did not show any sign of 
development (Figures 5,6,7). At concentrations of 0.15 
g/mL, fungi grow a few millimeters. On the plates 
treated with thyme extract (Figure 7), the development 
of secondary infection was inhibited by this fungus 
with antibacterial properties. It is to be noted that that 
the plates treated with extract of 0.15 g/mL cocklebur 
(Figure 5) were the most permissive environment for 
the development of fungi. Results similar to those 
observed in the above case were observed on plates 
treated with plant extract at minimum concentration. 
The control presented, a high degree of development 
situated above the average growth of fungi when 
treated with plant extracts (Figure 8). 
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FIGURE 5. Test of antifungal activity of rough 

cocklebur extract 
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On the 7th day of the experiment, the effectiveness 
of the treatment with the selected plant extracts of 
maximum concentration of the vegetal material taken 
into study was fully demonstrated. The fungal growth 
on Petri plates treated with extract of 0.15 g/mL was 
minor, the colonies having dimensions around 1 cm. It 
is remarkable the highlight of a halo of inhibition of 
bacteria by the 0.15 g/mL concentration extract. Also, 
it must be mentioned in the variant where the fungi 
were treated with extract of minimum concentration the 
fungal colonies size did not reach the dimensions of the 
control. 
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FIGURE 6. Test of antifungal activity of burdock 
extract 

 
Acremonium chrysogenum, and respectively 

Aspergillus ochraceus development was similarly in 
the presence of alcoholic plant extracts of 
concentration 0.15 g/mL. This phenomenon can be 
explained by the relatively small size (max 3 cm) at 
which mature Acremonium fungal colony reaches, 
which determines the directly proportional increase of 
the inoculs according to the maximum diameter that 
the fungal colony can reach at maturity. 

It is interesting to be noted that the emergence of 
reproductive hyphae, generating spores, visible in the 
case of Aspergillus ochraceus only occurs in the 7-day 
of incubation. The significance of this observation is 
the delayed sporulation phase of the life cycle of 
fungus due to the activity of the alcoholic extracts 
obtained from Arctium lappa, and Xanthium 

strumarium. 
Another important thing to mention is that not even 

at the final stage of the experiment, in the 7-day of 
incubation, the fungi treated with thyme extract did not 
produce spores. This observation reveals that from the 
three alcoholic extracts the one of 0.15 g/mL 
concentration obtained from Thymus vulgaris presented 
the most lasting effect. 
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FIGURE 7. Test of antifungal activity of thyme extract 
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FIGURE 8. Control sample for test of antifungal activity 

on Acremonium chrysogenum 
 

It is observed the antibacterial activity of 
Acremonium chrysogenum isolate rendered by the 
presence of an inhibition halo on the plates presenting a 
secondary infection with bacterial strains. 

The effect of the plant extracts with minimum 
concentration used on growth of Aspergillus ochraceus 
strain is low. However, it can be concluded that 
extracts of burdock, respectively cocklebur at this 
concentration had a better effect than the extract of 
thyme. 

The fungal colonies of Acremonium chrysogenum 
had a very slow development when undergoing 
treatment with plant extracts obtained with minimum 
concentration 0.075 g/mL.  

The use of plant extracts in treating infections was 
applied from ancient times, long before the discovery 
of synthetic products. 

Plant composition showed particular interest to 
scientists because plant extracts have a very wide range 
of application, from flavor drinks, preservation of 
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stored food crops to the perfume industry. Furthermore, 
the antifungal activity of extracts obtained from plants 
has a wide application in raw and processed food 
preservation, pharmaceuticals, alternative medicines, 
and natural therapies (Hammer et al. 1999). 

The experiment presented in this study reveals 
important preliminary data regarding to the utilization 
of plant extracts in fungal attack control. It sets the 
foundation rock for future experiments on different 
fungal strains using diverse vegetal material and 
extraction methods. 
 
CONCLUSIONS 

At the finalization of the experiments performed in 
order to evaluate the antifungal effect of the alcoholic 
plant extracts obtained from three selected plant 
species of the native flora, Arctium lappa, Thymus 

vulgaris and Xanthium strumarium, on Acremonium 

chrysogenum, and respectively Aspergillus ochraceus 

isolates, the maximal inhibition growth of the 
mycelium during the entire ongoing of the testing 
(7days), could be observed when using extracts of 
concentrations of 0.3 g / mL 
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