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THE EFFECT OF NEPETA RTANJENSIS ESSENTIAL OIL
ON TEST MICROMYCETES MYCELIA GROWTH

ABSTRACT: The antifungal activity of Nepeta rtanjensis Dikliã et Milojeviã essen-
tial oil on mycelia growth has been performed by macrodilution method. The most efficient
impact of N. rtanjensis essential oil on mycelia growth in vitro was found in Alternaria

species with the same value of minimal inhibitory quantity (MIQ) of 0.6 ml/ml. Bipolaris

spicifera and Cladosporium cladosporoioides had MIQ values of 1.0 ml/ml whereas Tricho-

derma viride with MIQ value of 1.6 ml/ml showed the most efficient defense against the es-
sential oil examined. The values of minimal fungicidal quantity (MFQ) in Alternaria sp. 2,
B. spicifera and C. cladosporioides match the MIQ values, whereas MFQ values in Alterna-

ria sp.1 is 0.8 ml/ml, and in T. viride 1.8 ml/ml.
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INTRODUCTION

Nepeta rtanjensis (Lamiaceae) is an endemic and critically endangered
(CR B2c) aromatic plant which grows only on few localities on the Rtanj
mountain in southeastern of Serbia (D i k l i ã, 1999).

Nepeta species are widely used in folk medicine because of their medical
properties. The essential oil of N. rtanjensis possesses strong antibacterial ef-
fect against different strains of Staphylococcus aureus, even more stronger
than most synthetic antibiotics (S t o j a n o v i ã et al., 2005). The main com-
ponent of essential oil of N. rtanjensis is 4aa, 7a, 7ab nepetalactone. In wild
population of N. rtanjensis oil amount of 4aa, 7a, 7ab nepetalactone is 86.4%,
while in oil of cultivated plants this component is presented with 77.9%
( C h a l c h a r et al., 2000; S t o j a n o v i ã et al., 2005). It is well known
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that fungal infection can be a great threat to plant, animal and human health.
Medicinal plants are good source of natural products with strong antimicrobial
activities without any harmful effects. The use of natural antimicrobial com-
pounds is important in the control of human, animal and plant diseases of mi-
crobial origin.

The aim of our investigation was to evaluate the antifungal activity of N.
rtanjensis essential oil against mycelia growth of the selected fungi.

MATERIALS AND METHODS

N. rtanjensis was collected on the experimental fields of the Institute for
Biological Research “Siniša Stankoviã", Belgrade. The plants were rapid mi-
cropropagated in vitro, transferred to the Greenhouse for acclimatization, and
subsequently planted in an experimental field (M i š i ã et al. 2005). Herbal
material was deposited at the Herbarium of Institute of Botany and Botanical
Garden “Jevremovac", Faculty of Biology, Belgrade (16064 BEOU).

The essential oil was isolated from air-dried aerial part of N. rtanjensis
by hydrodistillation in a Clevenger type apparatus within two hours. Analyses
of this oil were performed by GC (-FID) and GC/MS on fused silica capillary
column PONA (crosslinked methyl silicone gum, 50 m x 0.2 mm, 0.5 mm film
thickness). For these purposes Hewlett-Packard, model 5890, series II gas
chromatograph, equipped with split-splitless injector, was used. Sample solu-
tion in ethanol (0.2%) was injected in split mode (1:100) at 250°C. Detector
temperature was 300°C (FID), while column temperature was linearly pro-
grammed from 40°—280°C, at a rate of 2°C/min. In the case of GC/MS
analysis, Hewlett-Packard, model 5971A MSD was used. The transfer line was
kept at 280°C. The identification of each individual compound was made by
comparison of their retention times with those of pure components, matching
mass spectral data with those from Wiley library of 138 000 MS spectra. For
library search PBM based software package was used.

Among the tested organisms were two groups of micromycetes: the auto-
chtonous species (Alternaria sp. 1 from leaves and Alternaria sp. 2 from seeds
of N. rtanjensis) and selected fungal species (Cladosporium cladosporioides,
Trichoderma viride and Bipolaris spicifera) from Mycotheca at the Depart-
ment of Algology, Mycology and Lichenology, Faculty of Biology, University
of Belgrade.

The fungi were maintained on malt agar (MA). The cultures were stored
at +4°C and subcultured once a month. In order to investigate the antifungal
activity of essential oil, the mycelial growth test with malt agar was used
( I s h i i, 1995). The minimum inhibitory quantity (MIQ) of oil necessary for
the inhibition of mycelial growth of the fungal strain was determined. Diffe-
rent concentrations of essential oil (0.6—1.4 mg/mL) were diluted in Petri
dishes with malt agar (MA). All fungal species were tested in triplicate. Essen-
tial oils were added into molten malt agar (MA) and poured into Petri dishes.
The tested fungi were inoculated at the centre of the plates. Plates were incu-
bated for three weeks at room temperature, and after this period MIQ and
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MFQ were determined. Petri plates with commercial fungicide, Quadris (0.6—
6.0 mg/mL), were used as a control.

RESULTS AND DISCUSSION

The analysis of chemical composition of essential oil showed the preva-
lence of 4aa, 7a, 7ab nepetalactone (79.89%). It was shown that the essential
oil isolated from N. rtanjensis has strong antifungal activity against all exami-
ned micromycetes (MIQ 0.6—1.6 mg/mL), (Table 1).

Tab. 1 — Minimal inhibitory quantity (MIQ) and minimal fungicidal quantity (MFQ) of the tested
micromycetes

Micromycetes MIQ (�l/ml) MFQ (�l/ml)

Alternaria sp. 1 0.6 0.8
Alternaria sp. 2 0.6 0.6

Bipolaris spicifera 1 1
Cladosporium cladosporioides 1 1

Trichoderma viride 1.6 1.8

The oil quantity in amount of 0.6—0.8 mg/mL inhibited the growth of Al-
ternaria species mycelia. The minimal inhibitory quantity of oil for C. clado-
sporioides and B. spicifera was 1.0 mg/mL. The highest MIQ (1.4 mg/mL) of
oil was against T. viride. The commercial fungicide, Quadris, showed lower
antifungal activity than Nepeta oil, with MIQ of 3.0—4.0 mg/mL. Quadris in-
hibited mycelial growth of C. cladosporioides, B. spicifera and Alternaria spe-
cies at 3.0—4.0 mg/mL. T. viride was also the most resistant fungi on Quadris,
with MIQ higher than 6.0 mg/mL.

In previous investigations of antifungal activity of different oils it can be
seen that A. alternata was more sensitive than T. viride (S o k o v i ã et al.,
2002). The strong resistance of T. viride was also observed in previous investi-
gations of essential oil antifungal activity. Analyses of antifungal activity of
some essential oils, Achillea atrata and Lauraceae plants, showed that T. viri-
de is the most resistant fungi (R i s t i ã et al., 2004; S i m i ã et al., 2004).

Our research proved that essential oil from N. rtanjensis has strong anti-
fungal activity, and that it can inhibit the growth of mycelia of some fungi.
The antifungal activity of essential oils isolated from other Nepeta species are
also reported. Iridodial b-monoenol acetate isolated from the essential oil of
Nepeta leucophyla, and actidine isolated from Nepeta clarkei, showed strong
antifungal activity. Iridodial b-monoenol acetate was the most effective against
Sclerotium rolfsii, while actidine was highly active against Macrophomina
phaseolina. Both fungi are soybean pathogens. The essential oil from Nepeta
hindostana has inhibitory effect on Pythium aphanillermatum, P. debaryanum
and Rhyzoctonia solani (S a x e n a et al., 1996).

Because of low mammalian toxicity and biodegradable abilities as well as
strong antimicrobial activity of essential oils, they can be used as bioagents
( O x e n h a m et al., 2005).
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Rezime

Makrodilucionom metodom testiran je uticaj etarskog uqa endemiåne biq-
ke Nepeta rtanjensis (Lamiaceae) na micelijalni rast mikromiceta: Alternaria sp.
1, Alternaria sp. 2, Bipolaris spicifera, Cladosporium cladosporioides i Trichoderma
viride. Hemijska analiza etarskog uqa N. rtanjensis pokazala je apsolutnu domina-
ciju 4aa, 7a, 7ab nepetalaktona (79.89%). Najefikasniji uticaj na rast micelije
in vitro zabeleÿen je kod vrsta roda Alternaria sa istom vrednošãu minimalne
inhibitorne koliåine (MIK) od 0.6 ml/ml. Bipolaris spicifera i Cladosporium cla-
dosporioides su imali MIK 1.0 ml/ml, dok je Trichoderma viride, sa vrednošãu

176



MIK od 1.6 ml/ml, pokazala najveãu otpornost na dejstvo ispitivanog uqa. Vred-
nosti minimalne fungicidne koliåine (MFK) se kod Alternaria sp. 2 (0.6 ml/
ml), B. spicifera (1.0 ml/ml) i C. cladosporioides (1.0 ml/ml) poklapaju sa vrednosti-
ma MIK, dok je kod Alternaria sp. 1 MFK 0.8 ml/ml a kod T. viride 1.8 ml/ml. Etar-
sko uqe N. rtanjensis pokazalo je jako antifungalno dejstvo na rast micelije te-
stiranih mikromiceta.
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