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An antifungal medication, also known as an antimycotic medication, is a
pharmaceutical fungicide or fungistatic used to treat and prevent mycoses
such as athlete's foot, ringworm, candidiasis, serious systemic infections such
as Cryptococcal meningitis, and others. In traditional medicine, extracts and
essential oil from flowers and leaves are used in the belief they may be useful
to treat a variety of fungal disorders. The aim of this study was to analyse the
antimycotic properties of rosemary oil and its principal components. The
Rosemary oil was screened for antifungal activity by the disc diffusion
method. Activated cultures of Candida albicans in Sabouraud’s broth was ad-
justed to 0.5 McFarland standards [108cfu/ml]. 100 pl of the inoculum was
introduced to molten Sabourauds dextrose agar and poured in the sterile Pe-
tri plates and allowed to set. Sterile filter paper discs (6.0 mm diameter) im-
pregnated with 25ul, 50pul and 100ul /disc were placed on fungal seeded
plates and incubated at 28°C for 48 hrs. Clear zones within which fungal
growth was absent were measured and recorded as the diameter (mm) of
complete growth inhibition. All the concentrations of the test solution inhib-
ited the fungal species with varying degree of sensitivity. The extract showed
good antifungal activity at different concentrations with a maximum zone of
inhibition of 38 mm at concentration 100ul. This study provides a sample
large enough to determine the antifungal properties of Rosemary oil and sug-
gests further studies for possible therapeutic use.
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natural antimicrobial agents also date to back
more than a century, e.g. Chamberlain reported in

1887 the action of essential oil vapours on anthrax
spores. Arenewed interest in ‘natural preservation
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appears to be stimulated by present food safety
concerns, growing problems with microbial re-
sistance, and a rise in production of minimally pro-
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cessed food joined with ‘green' image policies of
food industries (Benjilali, 1984).

Numerous studies have documented the anti-fun-

INTRODUCTION

gal and anti-bacterial by the effect of plant essen-
tial oils. Examinations of local indigenous herbs
and plant material have also been reported from

Oral health is essential to the general well-being of
an individual and relates to the quality of life. Anti-
microbial properties of herbs and spices have been
recognized and used since ancient times for food
preservation and in medicine. Scientific reports on
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around the world, e.g. India p, Australia, Argentina
and Finland. Screening experiments with 13-52
essential oils and major active components against
five to 25 micro-organisms have reported that
rosemary oil to be some of the best broad spectrum
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candidates for inhibition of foodborne pathogens
and spoilage organisms (Conner, 1984). However,
comparisons of studies that have used different
methodologies are difficult, especially regarding
minimal inhibitory concentrations (MIC), and the
need for uniform and reliable procedures when
testing activity has been emphasised (Del Campo,
2000). For thousands of years, medicinal plants
have been used as traditional treatments for nu-
merous human diseases in many parts of the
world. The natural products derived from medici-
nal plants have proven to be an abundant source of
biologically active compounds, making them an ef-
fective source for alternative medicines. Numerous
traditional medicinal plants have been evaluated
for their potential application in the prevention of
mycotic origin. A number of studies have investi-
gated the activity of plant extracts and products
against specific oral pathogens (Inouye, 2004).

The other common names for the herb rosemary
are Polar Plant, Compass-weed, Compass Plant,
and Rosmarinus coronarium, Dew of the Sea, Gar-
den Rosemary, Incensier, Mary's Mantle. Rosemary
is said to be a native of Mediterranean regions and
covers a wide range in Southern Europe, and now
it is cultivated throughout the world. The herb of
rosemary has several ash coloured branches, and
the bark is rather scaly, and it grows up to a height
of three feet (Nielsen, 2000). In traditional medi-
cine, extracts and essential oil from flowers and
leaves are used in the belief they may be useful to
treat a variety of disorders. Rosemary is a powerful
anti-oxidant and anti-inflammatory. It contains
diterpenes and flavonoids that inhibit free-radical
damage and strengthens the capillaries. One of the
best-known uses of rosemary oil is that it serves as
an extremely effective mouthwash.

The essential oil of the aerial parts of Rosmarinus
officinalis collected from Konya. Turkey was ana-
lyzed by gas chromatography and gas chromatog-
raphy-mass spectrometry. The oil yield of dried
plant (volume/dry weight) obtained by hydrodis-
tillation was 1.9%. Twenty compounds represent-
ing 99.93% of the oils were identified. The main
constituents of the oils were p-cymene (44.02%),
Linalool (20.5%), y-terpinene (16.62%), thymol
(1.81%), B-pinene (3.61%), a-pinene (2.83%) and
eucalyptol (2.64%). The oil consisted of monoter-
pene hydrocarbons, oxygenated monoterpenes
and sesquiterpene hydrocarbons. Also, the inhibi-
tion effect of rosemary oil was investigated against
Alternaria alternata, Botrytis cinerea and Fusarium
oxysporum (Legan, 1991). The experiment was car-
ried out in vitro using disc diffusion to investigate
the antifungal action of the oil. The extent of inhi-
bition of fungal growth varied depending on the
levels of essential oil used in the experiment.
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Candida albicans is found in infections of the
mouth, vagina, lungs, and skin lesions (Vallverdu-
Queralt, 2014). Initial bacterial colonization,
plaque evolves to contain a variety of microorgan-
isms, including Candida species, many of which are
potential periodontal pathogens. Candida albicans
is the most common causative agent of oralcandid-
ias is in human immunodeficiency virus-infected
patients (Botelho, 2007). Also, several conditions,
such as hyposalivation, diabetes mellitus and pro-
longed antibiotic and corticoid therapy can predis-
pose to oral Candidiasis (Alviano, 2005). The aim
of this study is to evaluate the antimycotic activity
of Rosemary oil on Candida albicans.

As there are studies on this aspect, the present
study was designed to find scientific evidence on
the anti-mycotic activity of rosemary oil.

MATERIALS AND METHODS

Candidaalbicans was isolated from clinical samples
and cultured and maintained on subouraud’s dex-
trose agar medium at 30°C. Rosemary oil was ob-
tained commercially and used for the study

Methodology

Different concentrations [25ul, 50ul and 100ul] of
the oil were loaded on sterile filter paper discs
measuring 6mm in diameter. The discs were dried
and kept aseptically.

Screening of antifungal activity [disc diffusion
technique]

The Rosemary oil was screened for antifungal ac-
tivity by the disc diffusion method. Activated cul-
tures of Candida albicans in Sabouraud’s broth was
adjusted to 0.5 McFarland standards [108cfu/ml].
100 pl of the inoculum was introduced to molten
Sabourauds dextrose agar and poured in the sterile
Petri plates and allowed to set. Sterile filter paper
discs (6.0 mm diameter) impregnated with 25pl,
50pl and 100pl /disc were placed on fungal seeded
plates and incubated at 28°C for 48 hrs. As a posi-
tive control, Fluconazole (10 mcg /disc) and Am-
photericin B (100 units /disc) were used. Follow-
ing an incubation period of 48 hr, plates were re-
moved from the incubator, and antifungal activity
was evaluated by measuring zones of inhibition of
fungal growth. Clear zones within which fungal
growth was absent were measured and recorded
as the diameter (mm) of complete growth inhibi-
tion. The whole experiment was performed three
times to minimize error.

RESULTS

Effect of three different concentrations 25ul, 50ul
and 100ul (/disc) of the Rosemary oil was tested
against Candida albicans using disc diffusion tech-
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nique. All the concentrations of the test solution in-
hibited the fungal species with varying degree of
sensitivity. The antifungal activity of the extract
against the fungal strains is shown in Table 1. The
extract showed good antifungal activity at different
concentrations with a maximum zone of inhibition
of 38 mm at concentration 100pl.

Table 1: Antimycotic activity of rosemary
against Candida albicans

Zone of inhibi-

Concentration of the ex- tion

tracts [in mm diame-
ter]

25ul 16

50ul 29

100ul 38

Fluconazole (10 mcg /disc) 24
Amphotericin B (100 units

. 27
/disc)

DISCUSSION

The traditional use of plants as medicines provide
the basis for indicating which essential oils and
plant oils may be useful for specific medical condi-
tions (Korting, 1998). Historically, rosemary oil
has been used as topical antiseptics, or have been
reported to have anti-mycotic properties (Chami,
2004). Over the past two decades' fungal infections
have evolved into the important cause of morbidity
and mortality in modern medicine. The prevalence
of resistance to antifungal agents has significantly
increased. So, it makes it necessary to discover new
classes of antifungal compounds to treat fungal in-
fections. The research on natural products derived
compounds has accelerated in recent years due to
their importance in drug discovery (Jayashree,
2012). Plants are a rich source of bioactive second-
ary metabolites of a wide variety such as tannins,
terpenoids, Camphene, pinene, and flavonoids,
which are reported to have in vitro antifungal
properties. The rosemary oil is rich in cineole iso-
mers are widely reported to possess high levels of
anticandidal activity. A series of molecules with an-
tifungal activity against different strains of fungus
have been found plants, which are of great im-
portance (Tharkar, 2010).

Nascimento et al. (2012), reported that assays test-
ing the antifungal activity of essential oils could be
inconsistent due to factors such as volatility, water
solubility, and viscosity.

In the present study, these factors were minimized
by including Tween 80 as a surfactant, improving
the homogeneity of the emulsion, and by keeping
the plates in the dark to minimize the degradation
of the volatile essential oil (Hood, 2003). We
demonstrated that the R. officinalis oil tested in the
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present study contains high concentrations of ac-
tive compounds such as a-Pinene and 1, 8-Cineole.
Further studies are underway to determine which
fractions of the R. officinalis were responsible for
the observed activity and whether there is any syn-
ergy among active compounds. These results high-
light the potential of R. officinalis oil has an anti-
fungal drug candidate. Studies to characterize the
composition of the oil, with the aim of determining
the concentrations of the active components, are
being conducted to further reported the antifungal
activity of the essential oil of R. officinalis used
(Gomes Neto, 2012).

According to Chandra et al. cells of C. albicans can
perform co-aggregation and excrete an extracellu-
lar matrix that contributes to cellular adherence to
acrylic and polymeric surfaces. Chandra et al
demonstrated that, while in the planktonic state,
cells of C. albicans are more susceptible to antifun-
gal action. The authors considered that the secre-
tion of the extracellular matrix and the aggregation
state contributed to higher antifungal resistance. It
was reported by Chandra et al. that the expression
of the fluconazole-resistant gene in C. albicans
might be responsible for the increased MIC of the
tested chemical compounds against the flucona-
zole-resistant strains. This finding might be ac-
counted for the increased MIC, and MFC of Rose-
mary Oil observed among the tested C. albicans iso-
lates (Chandra, 2001). According to Fontenellee
(2007), R. officinalis essential oil presented MICs
between 0.62 mg/mL and 2.50 mg/mL and MFCs
from 1.25 mg/mL to 2.50 mg/mL when was used
on C.albicans as determined using the microdilu-
tion technique. Likewise, the antifungal activity of
R. officinalis essential oil was demonstrated by
(Lima et al, 2007) and Packer and Luz who ob-
served fungistatic activity at concentrations above
8% using the agar diffusion technique. According
to Scorzoni (2007), the microdilution technique is
more sensitive for the determination of MIC and
MFC in the assessment the anti-fungal activity of
R.officinalis essential oil. According to Yuri Wan-
derley Cavalcanti (2007), the essential oil of R. of-
ficinalis showed anti-adherent activity against C.al-
bicans, as observed by cellular denaturing, frag-
mentation of structures and a small quantity of ad-
hered components. The interaction of C. albicans
with other microorganisms in the constitution of
oral biofilms may contribute to the increased sus-
ceptibility of this strain to the action of antifungal
agents.

In the present study, Rosmarinus officinalis was
found to show good antifungal activity at different
concentrations with a maximum zone of inhibition
of 38 mm at a concentration of 100ug/ml. Despite
all the significant advancements in modern
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medicine, traditional herbs have given rise to many
important drugs. Medicinal plants are being
studied for their potential mechanism of action and
therapeutic properties. Recent studies suggest a
good correlation between medicinal use and the
in-vitro anti-mycotic activity of medicinal herbs
(NithyaKarpagam, 2017). The results of the
present study indicate the antifungal activity of
Rosmarinus officinalis essential oil and may be
used as a source for the isolation of active
compounds that may serve as lead compounds in
antifungal drug development.

Further studies on their cytotoxicity or toxicity will
be advantageous to know the possible harmful ef-
fects of this extract for commonly used by the local
communities.

CONCLUSION

Medicinal plants are believed to be an important
source of new chemical substances with potential
therapeutic effects. Hence the present study has
shown the anti-mycotic activity of Rosemary oil on
Candida albicans. Anti-mycotic activities could be
enhanced if essential oils are purified and used as
an additional ingredient in mouthwashes and
toothpaste. Thus, the study ascertains the value of
plants used in Ayurveda, which could be of consid-
erable interest to the development of new drugs.
We identified concentrations of R. officinalis oil
that can inhibit the growth of C. albicans. These re-
sults suggest a need to further evaluate the antifun-
gal performance of R. officinalis oil in clinical fun-
gal samples.
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