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Antifungal Activities of Herbal Essential Oils and Combination
Effects with Ketoconazole against Candida spp.

Seung-Won Shin®

College of Pharmacy, Duksung Women's University, Ssangmoondong 419,
Dobongku, Seoul 132-714, Korea

Abstract — The antifungal activities of the essential oils from Anthemis nobilis, Ciderus atlantica, Juniperus communis,
Lavandula angustifolia, Pelargonium graveolens, Pogestemon patchouli, Rosmarinus officinalis, and Styrax tonkinensis which
are recommended for the treatment of microbial infections in aromatherapy and complementary medicines were tested
against Candida spp. The activities were measured by broth dilution method and disk diffusion assay. Most of the test oils
inhibited growth of Candida albicans, C. utilis and C. tropicalis . Especially, the essential oil from Pelargonium graveolens and
its main component, citronellol showed the strongest activity among the herbs except benzoic acid from Styrax tonkinensis
which is well-known antimicrobial compound. As a result of checkerboard microtiter test, synergistic effect of citronellol,
was shown when the component was combinated with ketoconazole, displaying a fractional inhibiting concentration (FIC)

index of 0.37 against C. albicans.
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Table I-Minimal inhibitory concentration (MIC) and minimal fungicidal concentration (MFC) of essential oils against Candida spp.

oi C. albicans C. utilis C. tropicalis

Hs (mg/m) MIC MFC MIC MFC MIC MFC
Aithemis nobilis >25.00 >25.00 >25.00 >25.00 12.50 >25.00
Ciderus atlantica 12.50 25.00 >25.00 >25.00 25.00 >25.00
Juniperus communis 1.56 >25.00 >25.00 >25.00 >25.00 >25.00
Levandula angustifolia 1.56 25.00 12.50 25.00 12.50 25.00
Pelargonium graveolens 1.56 1.56 3.12 3.12 3.12 12.50
B gestemon patchoult 1.56 1.56 >25.00 >25.00 25.00 >25.00
Rosmarinus officinalis 6.25 >25.00 25.00 >25.00 12.50 >25.00
Styrax tonkinensts 1.56 3.12 12.50 >25.00 3.12 12.50
cenzolc acid 0.19 1.56 0.39< 6.25 3.12 3.12
i, 3-cineol 12.50 >25.00 12.50 25.00 12.50 >25.00
ct.ronellol 1.56 3.12 1.56 1.56 0.78 1.56

345 viwst] Bttt 1 A citronellolS Pelargonium
gravoolens Q) AR} 2o sh, 359 Candidad Tl
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Table I - Inhibited zone (mm) of Candida spp. by essential oils

Essential oils C. albicans C. utilis C. tropicalis

Anthz bl L 2 2 2
nthznus nobilis 1 1 1 1
.. . I 1 0.5 0.5

Cideus atlantica 1 05 ) )

. . I 1 1 -

TN
Juniperus communis I 05 . )
e I 2 2 3
La:cndula angustifolia I 1 1 1
. I 7 3 7

Pela !

elargonium graveolens I 4 9 2
. I 0.5 - -
Pogestemon patchouli I ) ) }
Rosyarinus officinalis III ? ? ?
. . I 6 5 3

wx tomk

Stwrex tonkinensis I 1 1 1

benznc acid ! >38 13 >38

I 30 8 12
. I 2 2 1

1,8~ /
e I 1 1 0.5
. I 12 5 11
citrovellol I 10 3 5

I: 2%, H: 10%
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Fig. 1 - Growth-inhibiting effects of essential oil from leaves of
Pelargonium graveolens and citronellol on C. albicans
cultivated for 96 hours at 24°C. @, control; A, cutivated
with essential oil (1%); A, essential oil (2%); @, citronellol
(1%); O, citronellol (2%)
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Fig. 2 — Growth-inhibiting effects of essential oil from leaves of
Pelargonium graveolens and citronellol on C. utilis cultivated
for 96 hours at 24°C. €, control; A, cutivated with
essential oil (1%); A, essential oil (2%); @, citronellol
(1%); O, citronellol (2%)
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Fig. 3 — Growth-inhibiting effects of essential oil from leaves of
Pelargonium graveolens and citronellol on C. tropicalis
cultivated for 96 hours at 24°C. €, control; A, cutivated
with essential oil (1%); A, essential oil (2%); @, citronellol
(1%); O, citronellol (2%)
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