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Abstract 

The present work documents the antifungal activity of the essentials oils of Lantana achyranthifolia Desf. and Lippia graveolens H.B.K. The 
essential oils of aerial parts of L. achyranthifolia and L. graveolens were obtained by steam distillation and examined by GC and GC-MS. 
Antifungal activity of the essentials oils was evaluated towards five fungal strains by the disk-diffusion method. The estimation of the 
Medium Inhibitory Concentration (IC50) was carried out by the inhibition of fungal growth method. The oils presented antifungal activity 
against five fungal strains; the essential oil of L. graveolens presented higher antifungal activity (IC50= 10–90 μg/mL) than L. achyranthifolia 
(IC50= 100–180 μg/mL). The present study validates the use in the folk medicine of L. achyranthifolia and L. graveolens for treating 
dermatological diseases and could be an option for the biological control of phytopathogen strains. 

Keywords: Antifungal activity, Essential oil, Lantana achyranthifolia, Lippia graveolens. 

Resumen 

Se documenta la actividad antifúngica de los aceites esenciales de Lantana achyranthifolia  y Lippia graveolens. Los aceites esenciales de la 
parte aérea de  L. achyranthifolia y L. graveolens fueron obtenidos mediante arrastre de vapor y examinados por GC y GC-MS. La actividad 
antifúngica fue evaluada frente a cinco cepas de hongos con el método de difusión en agar. La concentración inhibitoria media (IC50) se 
determinó mediante el método de inhibición del crecimiento radial. Los aceites exhibieron actividad antifúngica contra las cepas desafiadas. 
El aceite esencial de L. graveolens presentó mayor actividad (IC50= 10–90 μg/mL) que L. achyranthifolia (IC50= 100–180 μg/mL). Con el 
presente estudio se valida el uso de L. achyranthifolia y L. graveolens en la medicina tradicional para el tratamiento de enfermedades 
dermatológicas y podría ser una buena opción para el control biológico de cepas fitopatógenas. 

Palabras clave: Actividad antifúngica, Aceite esencial, Lantana achyranthifolia, Lippia graveolens. 

 

INTRODUCTION 

Fungi are ubiquitous in the environment, and 
infections due to fungal pathogens have become more 
frequent. With the rise of HIV cases and with the 
introduction of immunosuppresive agents, 
opportunistic fungal pathogens have become 
common. As a result, antifungal therapy is playing a 
greater role in health care and the screening of 
traditional plants in search of novel antifungals is 
now more frequently performed (Webster et al., 
2008).  

Among plant pathogens, fungi are the main 
pathogens and cause many diseases of plants. Mexico 
produces a great quantity of grains that are an 
important part of the Mexican diet. Several fungal 
species are responsible for important plant diseases 
associated with marked economic losses, wheat and 
corn are the cereals more susceptible (grains and 
seeds) to the attack of these organisms that degrade 
their quality in diverse forms (Matos et al., 1999; 
Tequida-Meneses et al., 2002).  

Traditional Mexican medicine has used a wide 
variety of plants to treat many ailments, particularly 
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infectious diseases which are particularly common in 
rural areas of the country (Viseca, 1976). The 
information directly obtained from the people is a 
good option to preserve and improve the human 
health in geographically and culturally isolated 
communities (Argueta and Cano, 1994; McGaw et 
al., 2000).  

Lantana achyranthifolia and Lippia graveolens 
are shrubs distributed in the Americas (Argueta & 
Cano, 1994). Several species of the genus Lantana 
and Lippia are used in folk medicine in 
gastrointestinal, dermatological and respiratory 
affections (Barre et al., 1997; Argueta and Cano, 
1994; Ghisalberti, 2000; Pascual et al., 2001; 
Hernandez et al., 2003). Several reports on the 
composition and antibacterial activity of the 
essentials oils from L. achyranthifolia (Deena and 
Thoppil, 2000; Hernandez et al., 2005) and L. 
graveolens (Compadre et al., 1987; Dominguez et al., 
1989; Vernin et al., 2001; Salgueiro et al., 2003), can 
be found in the literature; therefore, there are not 
report about the antifungal activity of these species.  

Thus, the aim of this work was to document the 
antifungal activity of the essentials oils of L. 
achyranthifolia and L. graveolens to validate their use 
in the folk medicine and in the biological control of 
phytopathogens strains. 

MATERIALS AND METHODS 

Plant material 
Aerial parts of L. achyranthifolia and L. 

graveolens were collected in Zapotitlán de las 
Salinas, Puebla (July 2001) and were identified by 
Dra. Edith López Villafranco. Voucher specimens 
were deposited in the herbarium IZTA of the 
Facultad de Estudios Superiores Iztacala, 
Universidad Nacional Autónoma de México 
(Vouchers n° 26472 and 26474).  

Isolation of the essential oil   
The essentials oils were obtained by steam 

distillation (1 Kg of fresh plant) during 4 h in a 
Cleavenger-type apparatus (yield 0.34% v/w, d25 = 
0.90 g/mL for L. achyranthifolia and 1.15% v/w, d25 
= 0.93 g/mL for L. graveolens), and stored at 4°C 
until tested and analyzed.  

GC-MS Analysis Conditions 
The analysis of the essentials oils was performed 

using a Hewlett Packard 5890-II gas chromatograph 

equipped with a DB WAX column (30 m x 0.32 
mm). The temperature of the column was 
programmed from 80 °C to 220 °C at 8°C/min. The 
injector and detector temperatures were 225 °C. The 
gas carrier was He, at a flow rate of 1 mL/min. Peak 
areas were measured by electronic integration. The 
relative amount of the individual components was 
based on the peak areas. GC-MS analysis was 
performed on a Jeol AX50HA using a DB Wax (30 
m x 0.32 mm) capillary column. The temperature of 
both, column and injector was the same used at GC. 
Mass spectra were recorded at 70 eV. The oil 
components were identified by comparison of their 
retention indices and mass spectra with the 
NIST/EPA/NIH Mass Spectral Library (the results 
were compared with previous reports) (Salgueiro et 
al., 2003; Hernandez et al., 2005). 

Fungal Strains  
Five fungal pathogens were used: Fusarium 

sporotrichum ATCC NRLL 3299, the strains of 
Aspergillus niger, Trichophyton mentagrophytes, 
Fusarium moniliforme were donated by Dr. Cesar 
Flores (Laboratory of Plant Physiology of UBIPRO, 
FES Iztacala). In addition, the strain of Rhyzoctonia 
solani was donated by Dr. Raul Rodriguez (INIFAP-
Texcoco). The stock culture was maintained on 
Czapek Dox Agar (Sigma).  

Antifungal Activity 
The assay of antifungal activity was carried out in 

Petri dishes containing Czapek Dox agar (20 mL). 
After the mycelial colony had developed, sterile 
blank paper disks (5 mm diameter) were placed at 0.5 
cm away from the rim of the mycelial colony. An 
aliquot of the essential oil (1 μL containing 0.90 mg 
from L. achyranthifolia and 0.93 mg from L. 
graveolens) was added to the disks. The Petri dishes 
were incubated at 23 °C for 72 h, until mycelial 
growth had enveloped. Disks containing samples had 
formed crescents of inhibition were consided with 
antifungal activity (Ye et al., 1999). 
 

For the quantitative assays, ten doses of each 
essential oil (2.0, 1.5, 1.0, 0.75, 0.5, 0.25, 0.12, 0.06, 
0.03, 0.01 mg/mL) were added to Czapek Dox Agar 
(5 mL) at 45 °C, rapidly mixed and poured into 6 cm 
Petri dishes. After the agar had cooled down to room 
temperature, a small amount (1 x 1 mm) of mycelia 
was inoculated. After incubation at 23 °C for 72 h, 
the area of the mycelial colony was measured and the 
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inhibition of fungal growth and hence, the Medium 
Inhibitory Concentration (IC50) was determined. 
Ketoconazole was used as reference and appropriate 
controls with no essential oil were used. Each 
experiment was repeated three times.  

Statistical analysis 
All experiments were performed in triplicate. The 

mean and standard deviation of the three experiments 
were determined. Statistical analysis of the 
differences between mean values obtained for 
experimental groups was done by an analysis of 
variance (ANOVA multifactorial model), where p-
values of 0.001 or less were considered statistically 
significant. The IC50 values were calculated by 
logarithmic model using the Microsoft Excel 
program. 

RESULTS 

As shown in Table 1, seventeen compounds of the 
essential oil of L. achyranthifolia were identified by 
GC/MS analysis representing 82.02%. The main 
compounds showing concentrations higher than 5% 
as percentage peak area were the monoterpenes: 
carvacrol (30.64%), 1,8-cineole (5.03%), and the 
sesquiterpenes: isocaryophyllene (10.73%), α-
bisabolol (11.23%) and β-bisabolene (5.68%). For L. 
graveolens nine compounds from the essential oil 
were identified by GC/MS analysis representing 
94.58%. The main compounds, with concentrations 
higher than 5% as percentage peak area, were the 
monoterpenes: carvacrol (37.84%), α-terpinyl acetate 
(22.35%), m-cymene (20.42%), and thymol (6.72%). 

DISCUSSION 

The essential oil of L. achyranthifolia (Table 1) is 
constituted mainly by sesquiterpenes. The major 
components were carvacrol (30.64%), α-bisabolol 
(11.23%) and isocaryophyllene (10.73%) (Hernandez 
et al, 2005). On the other hand, the essential oil of L. 
graveolens (Table 1) is constituted mainly by 
monoterpenes and the main components were 
carvacrol (37.84%), α-terpinyl acetate (22.35%), m-
cymene (20.42%) and thymol (6.72%).  

Table 1. Composition of essentials oils of L. achyranthifolia and 
L. graveolens. 

Compounds L. achyranthifolia L. graveolens  
 RT (min) % RT (min) % 
Thujene - - 4.51 1.03 
β-pinene - - 6.13 2.54 
m-cymene - - 7.30 20.42
1,8-Cineole 7.86 5.03 - - 
α-terpinyl acetate 8.52 0.74 8.16 22.35
Linalool 9.69 1.26 8.79 0.26 
Camphor 10.96 0.49 - - 
Terpinen-4-ol 11.83 0.72 - - 
Bornyl acetate 14.50 0.56 - - 
Carvacrol 15.38 30.64 13.98 37.84
Thymol - - 15.05 6.72 
Cadina-4(5),10(14)-dieno 16.79 3.38 - - 
Guaia-1(10),11(12)-dieno 17.15 2.76 - - 
Isocaryophyllene 18.01 10.73 15.96 2.18 
Humulene  18.71 3.78 16.60 1.24 
Aristol-1(10)-eno 18.83 0.65 - - 
β-Bisabolene 19.68 5.68 - - 
α-Bisabolol 19.88 11.23 - - 
β-Cadinene 20.11 2.77 - - 
Himachalene 20.38 1.17 - - 
Cedrene 25.67 0.43 - - 
Total  82.02  94.58
Compounds are listed considering the order of elution from a DB 
WAX column. RT, retention time. 
 

The biological activity results are presented in 
Table 2. All the tested strains were sensitive to the 
essentials oils. There are significant differences 
between the fungal strains (F = 249.8, P < 0.001), the 
concentration (F= 7928.8, P < 0.001), and plant 
specie (F= 4565.0, P < 0.001). The more sensitive 
strains were F. moniliforme, to L. achyranthifolia and 
R. solani, to L. graveolens. 

Table 2. Antifungal activity (IC50) of Lantana achyranthifolia 
and Lippia graveolens. 

Controls 
(μg/mL) 

Essential oil (μg/mL) Strain 

Ketoconazole L. achyranthifolia L. graveolens 
Aspergillus niger 672.0 180 50 
Fusarium moniliforme 0.2 100 50 
Fusarium sporotrichum 0.1 130 90 
Trichophyton 
mentagrophytes 

0.1 110 20 

Rhyzoctonia solani 0.2 140 10 
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The essentials oils of L. achyranthifolia and L. 
graveolens presented antifungal activity against all 
the tested strains (Table 2). Lippia graveolens 
presented higher antifungal activity (IC50 = 10-90 
μg/mL), than L. achyranthifolia (IC50 = 100-180 
μg/mL). This result probably is due the existent 
differences of components and concentrations of the 
active compounds presenting in the essentials oils of 
both species. In fact, the observed antifungal activity 
can be attributed to the presence of some components 
such as carvacrol, α-terpinyl acetate, cymene, 
thymol, pinene, linalool, etc., which are already 
known to exhibit antimicrobial activity (Knobloch et 
al, 1985; Juven et al, 1994; Harborne and Williams, 
1995; Cimanga et al, 2002).  

It was observed that F. moniliforme for L. 
achyranthifolia and R. solani for L. graveolens were 
the more sensitive strains to the essentials oils and 
extract (IC50= 100 μg/mL, 10 μg/mL respectively). 
Aspergillus niger turned out to be more sensitive to 
the essential oil of L. achyranthifolia (IC50 = 180 
μg/mL) and L. graveolens (IC50 = 50 μg/mL), than 
the positive control (ketoconazole IC50 = 612 
μg/mL). 

The observed differences (yield, composition and 
concentrations of each compound presented by the 
essential oil samples) among our L. graveolens 
sample and other L. graveolens samples previously 
reported (from different geographic origin), should 
maybe due to factors such as climate, time of 
collection, mode of extraction, etc. (Compadre et al, 
1987; Dominguez et al, 1989; Vernin et al, 2001; 
Cimanga et al, 2002). 

CONCLUSION 

The present study confirms the use of L. 
achyranthifolia and L. graveolens in the folk 
medicine to treat dermatological diseases. In 
addition, could be an alternative way for the 
biological control of phytopathogen strains like 
Aspergillus, Fusarium and Rhyzoctonia strains. 
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