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EFFECT OF ESSENTIAL OILS OF ANIBA ROSAEODORA,
LAURUS NOBILIS, SYZYGIUM AROMATICUM, MENTHA
PIPERITA AND LAVANDULA ANGUSTIFOLIA ON
GROWTH OF MICROMYCETES

Aim: to investigate the effect of essential oils (EOs) of rosewood Aniba rosaeodora

Ducke, laurel Laurus nobilis L, clove Syzygium aromaticum (L.) Merr. &L.M. Perry,

mint Mentha piperita L. and lavender Lavandula angustifolia Mill. on the mycelial
growth and spore germination of Alternaria alternata (Fr.) Kiessl, Aspergillus ochra-

ceus G. Wilh. and Penicillium chrysogenum Thom was performed. Methods: tested
fungi were isolated from contaminated carrot seeds, stored tomatos and spikelets of
wheat. Agar diffusion method and modified agar diffusion and vapor assay were used.

Results: EOs of rosewood, clove and laurel exerted a potent dose dependent inhibitory
effect on mycelial growth of tested fungi. Mycelium of micromycetes was more sensitive
to the fungistatic action of EOs than their conidia. This EO at the concentrations of
1.5ul/ml caused prolonged total inhibition of mycelial growth and spore germination

of all tested fungi. Conclusion: these findings support the potential use of EO of Aniba
rosaeodora as well as EOs of Laurus nobilis and Syzygium aromaticum for natural
food protection against mold infestation.

Key words: essential oil, antimicrobial activity, micromycetes.

In spite of the introduction of new antifungal drugs, they are limited in number.
The increase of fungal resistance to classical drugs justify the search for new
strategies. Essential oils are one of the most promising groups of natural compounds
from which a new prototype of antifungal agents may be developed. The antifungal
activity of plant essential oils (EOs) are commonly used in medicine [9]. Relatively
new fields of application for EO antifungal effect are stored product protection
against mold infestation and post harvest preservation of fruits and vegetables [5, 8,
10]. The possibility of application of fungicidal and fungistatic potentials of EOs in
agriculture and food industry is being extensively investigated [1, 2]. Particularly,
EOs of Mentha piperita and Lavandula angustifolia showed strong antifungal activity
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against post-harvest phytopathogenic fungi [3]. Syzygium aromaticum EO exibited
potential antifungal capacity against fungi causing spoilage of bakery products [4].
Antifungal activity of many EOs with broad spectrum of biological effects such as
EOs from the plants belonging to Lauraceae family, is vitrually not studied [11, 13].
The application of EOs as medicinal agents or food preservatives requires detailed
knowledge about their properties, i.e., the minimum inhibitory concentration (MIC),
the range of target organisms etc.

The purpose of this paper was to investigate the effect of EOs of Aniba rosaeo-
dora Ducke, Laurus nobilis L, Syzygium aromaticum (L.) Merr. &L.M. Perry, Mentha
piperita L. and Lavandula angustifolia Mill. on mycelial growth and spore germina-
tion of A/t. alternata (Fr.) Kiessl, A. ochraceus G. Wilh. and P.chrysogenum Thom.

Materials and Methods

Alternaria alternata 37/8, Aspergillus ochraceus 5/7, Penicillium chrysogenum
10/3 were stock cultures of the Department of Microbiology and Genegal Immunol-
ogy of the ESC “Institute of Biology” of Taras Shevchenko National University of
Kyiv. Tested fungi were isolated from contaminated carrot seeds, stored tomatos
and spikelets of wheat.

We have used EO of Aniba rosaeodora Ducke obtained from “Aromatika”,
(Ether-oil seed plant, Alushta, Ukraine) and EOs of Laurus nobilis L., Syzygium
aromaticum (L.) Merr. &L.M. Perry, Mentha piperita L., Lavandula angustifolia
Mill. obtained from PE firm “Nikitskiy sad” (Yalta, Ukraine) in our experiments.

A.alternata, A.ochraceus and P. chrysogenum have been precultured on PDA
slant at 28 °C for 14 days.

The assessment of mycelia growth was performed as it was described by Mari-
nelli et al., 2012 [7]. The EOs were dissolved in Tween 80 and then incorporated in
the PDA at 0.5; 1.0; 1.5; 3.0; 5.0; 10.0 pl/ml (the concentration of Tween 80 did not
exceed 0.1%), were vigorously agitated and poured sterilized Petri dishes. Growth
medium for control probes contained 0.1% of Tween 80. PDA with EO as well as
control PDA were inoculated with 6 mm plugs from fungi cultures (7 days old).
The Petri dishes were subsequently sealed with the use of parafilm and incubated
at 28 °C. The fungi growth was recorded after 6, 15 and 21 days. Radial growth of
tested fungi was evaluated by the easurement of colony diameter. Growth inhibi-
tion was calculated as the percentage of inhibition of radial growth relative to the
control probes in which colonia diameter was 90 mm using the Abbott’s formula:
T=(D, -D,)/ D, x 100, where D, —an average diameter of fungal colony from control
samples, D, — an average diameter of fungal colony from treatment samples [14].

The effect of EO on spore germination was tested in PDA with the use of agar
diffusion and vapor assay as it was described earlier with some modifications [6].
Conidia were taken from the slants with the use of sterile saline contained of 0.05%
Tween 80. Mycelia were removed by filtration through sterile gauze. One ml of ad-
justed to 1x10® conidia/ml conidial suspension was added to 100 ml of agar medium
containing 1% peptone, 1% glucose, 1% agarose at 50 °C. EOs at the volume of 10,
20, 30, 60, 100 and 200 pl were aseptically pipetted onto sterile 6-mm paper discs
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(Becton Dickinson). The EO impregnated paper discs were then aseptically placed in
the center of the Petri dish with PDA (20 ml). Agar media containing conidia (10 ml)
was then overlaid on the surface of PDA. The Petri dishes were subsequently sealed
with the use of parafilm and incubated at 28°. The diameter of inhibition zone was
recorded after 6, 14 and 21 days of culturing as well as after 6 month.

All the experiments were performed in quadruplicate. Each experiment was
repeated four times. The data are presented as M+ SD.

Results and discussion

EOs exerted dose dependent inhibitory effect on mycelial growth of Alt. al-
ternata, A.ochraceus and P. chrysogenum as it was determined by the agar dilution
method (Table 1). EOs of mint and lavender demonstrated weak fungistatic activity
towards Alt. alternata and P. chrysogenum only at the concentrations of >10 pl/ml.
EOs of laurel and cloves exerted inhibitory effect for 17 days when they were ap-
plied at the concentrations of > 1.5 pul/ml. The most potent fungistatic activity was
registered for rosewod EO.

Micromycetes had distinct sensitivity to EOs. Mycelial growth of Alt. alternata
and A. ochraceus was more sensitive to inhibitory effect of rosewood oil than that
of P. chrysogenum. A. ochraceus was sensitive only to the impact of rosewood
and clove EOs. Sessou P. et al. have also demonstrated high fungistatic activity of
clove EO against fungal isolates from foodstuff and they regard this EO as the most
promising agent to be used as additive in substitution of synthetic chemicals ones
to extend shelf life time of cheese [12].

The inhibitory effect of EOs on mycelial growth of tested fungi was weakening
with the course of time. Fungistatic effect of EOs of clove, mint and lavender after
15 days of cultivation was 2—2.5 times lower than that after 6 days of cultivation. The
inhibitory effect of EOs of rosewood and laurel was more stable over time. Inhibi-
tory effect of rosewood EO was the most prolonged (up to 24 days). However, the
effect of this EO used at the concentrations of 0,5 ul/ml and 1,0 pul/ml after 21 days
of cultivation was at the average 1.8 times lower than that after 15-day treatment.
The mycelial growth of all fungi was inhibited 100% when treated with rosewood
EO at the concentration of 1.5 pl/ml independently of the duration of cultivation.

The numerous literature data indicate that EOs are highly effective in vapor
phase against micromycetes [4, 6, 15]. Modified agar diffusion and vapor method
was developed to minimize the evaporation of volatile fraction of EOs, which was
pipetted onto a paper disc. Being applied to the surface of a paper disc EOs of rose-
wood, laurel and clove inhibited spore germination of all tested fungi (Table 2). The
most expressed fungistatic activity was registered for Aniba rosaeodora EO. The
inhibitory effect of this EO on spore germination detected by modified agar diffu-
sion and vapor method was comparable to those on mycelial growth of tested fungi.
Rosewood oil (total volume 30 pl) hampered spore germination of P. chrysogenum
up to the fourteenth day of cultivation, A. ochraceus —up to the 21-th day of cultiva-
tion. We did not observe spore germination of Alt. alternata treated with roseewood
EO (total volume 30 pl) throughout 6 months.

_— ISSN 2076—0558. Mikpobionoeis i 6iomexnoaroeis. 2014. Ne 1. C. 27—34 —— 29



I1.I1. 3enena, FO.M. FOmuna, 1.B. lomépoBcbka, .M. MasiuHoBcbka, B.B. Illenejaesuy, JI.M. I'punenko Ta iH.

") pasead sey pue sAep /[ 10J PIISea] UoIoe AIONQIYUI Y], “JUSsqe sem [W/[H ('¢ > SUOEIUIOUOD ) J& Pasn SO 9SAY} JO J99JJO ONEISISUNS — 4 s

") Pasedd sey pue sAep /[ 10J POISe9] UONoR AIONQIYUI Y[, JUdsqe sem [wy/[1 G'] > SUONBIIUOUOD Y} J& PAsh SO S} JO J09JJ0 oNeISISunJ — 4
‘uoneAn[Nd Jo sAep ¢z 0) dn paIoIsiSor sem OF POOMISOI JO 109JJ0 onelsISuny -,
Do 87 18 V(Ad UO PAININD AIOM $IJOIAWOINW PI)SI) SAJON

CTEFCIE| 0| O | 8TFFQL | 0| O | 8TFFSE | 6CFEBI | 8 TFSII | TEFELL 0 0 | 001 | I'bF€'€8 | S'IF9°ST | wnuaosAnyd g
0 010 0 0|0 | ¥VTFCTe | ¥TF9°0C | 60F791 | I'IFC9C 0 0 | 001 | €E€FL'06 | 9¥FO0OL SNIJEBIYI0 "y
0 0|0 |0CFC8L |0 |0 0 0 0 8CFOCS | 8TFOVL | O | 001 | 9CFE18 | I'VFL69 BjeuId)e IV

UuoneAnR[Nd Jo SAep G oYy

QEFFIS | 0| 0 | 8TFO69E | 0 | O | TTFICL | €CFOPS | STIFCIT | SHFIIS | 9°E€FLYY | O | 001 001 ['1F9p¢ | wnuadosduyd g
0 01]0 0 0|0 |LEFO8 | 9EFRLY | ¥TFR0E | 9'TFC0E 0 0 | 001 001 001 SRAIDAYI0 "]
0 0|0 |€EVFSOr | 0|0 |O6TFCIC 0 0 SEFSOL | STFFST | 0 | 001 001 001 pipuL23]n ]|

UONBAT)ND JO SABP 9 IOV
001 S| € 0°01 S| € 0°s 0°¢ 1 0°s 0°¢ ST | ST 0’1 S0

Ul

el awwwuﬁwsm% (ru/rl) 1o renuasss (fu/rl) 1o renuasss (ur/ri) 10 T UASSd (qur/p) 1o renuIssd WSTUES 100191

s viadid ypud gy 5 5 wnouPWOAD WMSA2Ag, ., S1qOU SNAND . 5, DAOPOIVSOL DQIUY s,
-UD DINPUDAD Ty 5

(%) uonIqIyur YIMou3 [eIRIAIN

[ 91qeL.

Aesse uonnyIp Jese ue Aq PIUTULIIIP UNUISOSAIYD J PUR SHIIDIYIO | “‘DIDUIID I
Jo yYymous3 [erPdkw uo viyofysnSup vinpuvapy ‘viradid vyua g WnoPpwoIn WS4 ‘Sy1qou SHANYT ‘D1OPOIVSOL DGIUE JO S[I0 [BIUISSI JO JIIJJI YL,

<+
T
NS
o~
§)
~
=
<
~
>
N
A
N
s}
<
S}
ks
2
S
g
2
\©
B
N
S}
<
2
©
S
<%
=
=
o5
')
kel
T
o
[N
=)
N
=
%)
)
~

=
e



BIUIUB EDIPHUX OJIIA ANIBA ROSAEODORA, LAURUS NOBILIS, SYZYGIUM AROMATICUM ...

Table 2

The effect of essential oils of Aniba rosaeodora, Laurus nobilis, Syzygium aromaticum on spore
germination of Alt. alternata, A. ochraceus and P. chrysogenum determined by modified agar
diffusion and vapor assay

Inhibition zone (mm)
Microorganism Aniba r.'osae.odora Lauruf nob.ilis** Syzygium t.lrom.aticum**
essential oil (pl) essential oil (pl) essential oil (pl)
10 20 30 |20 60 100 20 60 100
Alt. alternata 55.0£1.5 TI* | TI| 0 [20.0+1.0]{47.6+0.5 0 0 15.1£0.6
A. ochraceus TI TI TI| O 0 20.3+0.5[18.2+0.4| 45.0+0.7 | 50.3+0.5
P. chrysogenum| 27.0£2.0 [55.0£1.0| TI | 0 {34.5+0.8|40.0=0.6|19.0+2.0| 33.4+0.4 |49.54+0.5

Notes: confluent growth was registered on the control untreated Petri dishes (diameter 90 mm).
* —TI — total inhibition

** — inhibitory effect of these EOs applied to the surface of paper disc at the volume of < 20 pul
was absent.

Conclusion

Thus, EOs of rosewood, laurel and clove inhibited mycelial growth of Alt.
alternata, A. ochraceus and P. chrysogenum that were isolated from contaminated
carrot seeds, stored tomatos and spikelets of wheat. Significant inhibition of spore
germination of tested fungi was observed in the probes treated with rosewood EO.
Moderate inhibitory effect on spore germination was also registered for EOs of clove
and laurel. Conidia of Alt. alternata and 4. ochraceus were less sensitive to EOs than
vegetative tissues of these fungi. The most potent fungistatic effect was registered
for Aniba rosaeodora EO. Our findings support the potential use of essential oils
of Aniba rosaeodora, Laurus nobilis and Syzygium aromaticum for natural food
protection against mold infestation.
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BILJIUB E®IPHUX OJII ANIBA ROSAEODORA, LAURUS NOBILIS,
SYZYGIUM AROMATICUM, MENTHA PIPERITA TA LAVANDULA
ANGUSTIFOLIA HA PICT MIKPOMILIETIB

Pedepar

Merta: docrioumu enaug egpiprux oniti (EO) mposnoosoco depesa Aniba rosaeodora
Ducke, naspa Laurus nobilis L, 26030uxu Syzygium aromaticum (L.) Merr. &L.M. Perry,
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M ssimu Mentha piperita L. ma nasanou Lavandula angustifolia Mill. na picm miyenito
ma npopocmannsi cnop Alternaria alternata (Fr.) Kiessl, Aspergillus ochraceus G. Wilh.
and Penicillium chrysogenum Thom. Metonu: epubu eudineni 3 inghikoganoeo HaciHHs
MOPK8U, 3INCOBAHOI NI0000804e80I NpodyKYii (momamu), 3aK1a0eHoi Ha 30epieanis,
ma Konoccs nuenuyi. Y 00CaioHCeHHAX 3acmoco8y8an Memoo cepiliHux po3eeoeHsb
V WITbHOMY NONCUBHOM) Cepedo8uLi ma MOOUGPIKOBAHUL MeMOO NANeposux OUCKIE.
Pezynomamu: EO mpoandosoeo 0epesa, 1a8pa ma 26030UKuU CNpAsIsiu CUTbHULL 00-
303a1eACHUL 2ATbMIBHULL BNJIUS HA picm Miyenito mecmosanux epubis. Miyeniti epubis
oys binvu yymausum 00 gyneicmamuunoi 0ii EO, nigc ix cnopu. EO mpoanoogozo
Oepesa y KOHyeHmpayii 1,5 mxe/Mn cnpuduHsia 00620mpueaie nosHe iHeioy8anHs po-
cmy miyenito ma npopoCMaHHsL CNop yCix mecmoganux epubisc. BUCHOBOK: ompumani
pe3yibmamu ceiouams na Kopucms modxcnusocmi sacmocysans EO Aniba rosaeodora,
a maxooic EO Laurus nobilis ma Syzygium aromaticum sik npupoono2o 3aco6y 3axucmy
NPOOYKIMI6 XapuysaHHs 6i0 3apadiceHHs Y8iibosUMU 2pUOAMU.

Knwouoesi crnoea.: e@ipni onii, aHmumikpooHa akmugHicmo, MiKpoMiyemu.
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BJIUAHUE D®UPHBIX MACEJI ANIBA ROSAEODORA, LAURUS
NOBILIS, SYZYGIUM AROMATICUM, MENTHA PIPERITA
LAVANDULA ANGUSTIFOLIA HA POCT MUKPOMUIETOB

Pedepar

Hean: uccnedosams enusnue sgpuprvix macen (OM) pozosozo oepesa Aniba rosaeodora
Ducke, naspa Laurus nobilis L, 26030uxu Syzygium aromaticum (L.) Merr. &L.M. Perry,
msmot Mentha piperita L. u nasanowr Lavandula angustifolia Mill. na pocm muyenus
u npopocmanue cnop epubos Alternaria alternata (Fr.) Kiessl, Aspergillus ochraceus
G. Wilh. u Penicillium chrysogenum Thom. Memoovl: epubvl gvioeneHvl u3z uH@uyu-
POBAHHBIX CEMSIH MOPKOGU, UCHOPYEHHOU NII0000BOWHOL NPOOYKYUU (MomMamul), 3a-
JIOJICEHHOTL HA XpAHEHUe, U KOIOCbed NuleHuybl. B ucciedosanusx npumensiiy memoo
CEPUTIHBIX Pa36e0eHUl 8 NJLOMHOU NUMAMENIbHOU Cpede U MOOUDUYUPOBAHHBLIL MENMOO
OymasicHvix ouckos. Pesynomamul: IM po3o6oeo depesa, 1a8pa u 28030UKl OKA3bIBAU
CUbHOE UHUOUMOPHOe Oelicmaue Ha pOCm Muyenus mecmupyemuix epuoos. Muyenuii
2pub0os6 OvL1 bonee uyscmsumenen K QyHaucmamudeckomy oeicmauro IM, uem ux cno-
pbl. OIM po3zoeoeco depesa 6 konyenmpayuu 1,5 Mke/Mi 86136164710 NPOOOIICUMENLHOE
MOMANbHOE YZHeMeHUe POCHA MUYenus U npopacmaniis Cnop 6cex mecmupo8aHHbIx
2pu60s. BBIBOA: nonyuennvie pe3ynomamol cGUOEMENbCMBYION 6 NOIb3Y 803MONC-
nocmu npumenenust IM Aniba rosaeodora, a maxoice M Laurus nobilis u Syzygium
aromaticum 8 Kawecmee npupooH020 cpedcmed 3auunvl NPOOYKIMOE NUMAHUsL O
3apasicenus NLeCHe8bIMU 2PUOAMU.

Knwueevle crnoesa: aqbuprze macna, aHmuMqu06Haﬂ AKmMueHoCcmsv, MUKpoO-
Mmuyemal.
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