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Table 1. Essential oils popularly used for aroma-therapeutical treatments of fungal infections

Indicated fungal infection

Essential oil

Oral candidiasis Vaginal candidiasis Trichophytosis
Lavender true 1*+3 3
Thyme (red) 1-3
Patchouli 1.2
Spearmint 1-2-3
Clary sage 2
Tea tree 3 1-3+4-5 3
Eucalyptus 3 1-4
Myrrh 1-2-3 2 1
Geranium 3 23
Lemongrass 3
Juniper 1:2
Cedarwood 1 1

* Fach represents the citation in “References”

Table 2. List of essential oils tested in this study

Essential oil Botanical name Producing district Provider
Lavender true Lavandula angustifolia France Sanoflore (France)
Thyme (red) Thymus vulgaris Italy La Florina (Germany)
Patchouli Pogostemon cablin France Sanoflore (France)
Spearmint Mentha viridis USA Sanoflore (France)
Clary sage Salvia sclarea France Prevail (Tokyo)
Tea tree Melaleuca alternifolia Australia Jurlique international (Australia)
Eucalyptus Eucalyptus globulus France Sanoflore (France)
Myrrh Commiphora molmol Eritrea La Florina (Germany)
Geranium Pelargonium graveolens Egypt Prevail (Tokyo)
Lemongrass Cymbopogon citratus France Sanoflore (France)
Juniper Juniperus communis France Prevail (Tokyo)
Cedarwood Cedrus atlantica USA Prevail (Tokyo)
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Table 3. The effects of essential oils on mycelial growth of

Candida albicans

Relative Candida growth (%)

Essential oil Concentration in culture medium (1t g/ml)

10 25 100
Lavender true 93+3 — 79+9
Thyme (red) 65+3 — 30£6
Patchouli — 707 34+4
Spearmint — 98+3 64+2
Clary sage 71+9 — 67+2
Tea tree 82+1 — 75+ 1
Eucalyptus — 97+3 74+2
Myrrh — 91+5 83+15
Geranium 90+3 — 82+3
Lemongrass 85+0 — 28+2
Juniper 87+3 — 123+22
Cedarwood 79+4 — 4445

C. albicans was cultured for 3 hrs in RPMI1640 containing 2.5%
FCS to form germ tubes and then each essential oil was added to
the medium. After further 16 hr-incubation, mycelial growth of
Candida in each well was measured by CV staining assay.
Relative Candida growth was calculated as follows: [absorbance
(Candida + essential oil) ] / [absorbance (Candida alone)]X100%.
—: Not tested
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Fig. 1. The effects of citral on mycelial growth of C. albicans.

C. albicans was cultured for 3 hrs and then citral was added to the
culture wells. After further 16hr-incubation, mycelial growth of

C. albicans in each well was measured. See footnotes to Table 3.
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Fig. 2. C. albicans cultured in the medium added with citral.

C. albicans was cultured for 3 hrs and then citral was added to the culture wells to final concentrations of 0 (panel
A), 100pg/ml (panel B) and 400/tg/ml (panel C). After further 16 hr-incubation, they were observed

microscopically. Bar represents 100 ;zm scale.
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Fig. 3. The effects of citral on yeast-form growth of C. albicans.

C. albicans was cultured in YPG containing various concentrations of citral for 16 hrs. The yeast-form growth of C. albicans was
estimated by measuring cell numbers microscopically (ll) and OD620nm (Q). Data are means of three samples and +SD.
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Fig. 4. Effects of short-term incubation of C. albicans with citral on its mycelial growth.

C. albicans was cultured in RPM11640 medium containing 2.5% FCS with various concentrations of citral for 17 hrs (O).
In the other wells, C. albicans was incubated similarly for 1 hr ([0) and then washed with the medium and cultured for a

further 16 hrs. Mycelial growth of C. albicans in each well was measured. Data are means of three samples and +=SD.
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The effects of 12 essential oils, popularly used as antifungal treatments in aromatherapy, on growth of
Candida albicans were investigated. Mycelial growth of C. albicans, which is known to give the fungus the
capacity to invade mucosal tissues, was inhibited in the medium containing 100 /tg/ml of the oils: lemongrass
(Cymbopogon citratus) , thyme (Thymus vulgaris), patchouli (Pogostemon cablin) and cedarwood (Cedrus atlantica).
Not only lemongrass oil but also citral, a major component of lemongrass oil (80%), in the range of 25 and 200
(g/ml inhibited the mycelial growth but allowed yeast-form growth. More than 200 ;1g/ml of citral clearly
inhibited both mycelial and yeast-form growth of C. albicans. These results provide experimental evidence
suggesting the potential value of lemongrass oil for the treatment of oral or vaginal candidiasis.




