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ABSTRACT

Antifangal activities of the essentisl oils chtamed trom Missopus afficingiis, Cuntinum cymingm, Thymus
E 5 ] 3 ] |

vatfgariy  und cones of  cupresses arizonics

were anvesligated apainst Aspergifus flavws, Different

concentrations of the essential vils on conidial germinalion and germ tube clongation were determined in-vitro.
Essential oils applied in 5 [evels, included 0 (us contraly, L1235, 025, 0375 and 0.5 %, The antifungal

aclivitics of the these essential oils were evalusted by dise diffusion method on PDA medium.

The results

showed that the essential oil of all plants affected the growih of dspergiins Javes under fn-vitee conditions,
dAspergding flaves sopres i contral teeatment fiiled the pelridish medium on sccond day of cxperiment, b
essenlial ails treatments in some levels imhibited znd in oihers decreased the growih aof Aspergifius favus
GO-MS analvsis of the chemical composition of cssentizl oils were tnvestigated o determine thetr different

component. Data showed essentinl oil ol Cumedmm crmiimm wrs more effective in comparison whit others,
Furthermare, the study suggests that these essential oils can be used a5 preservatives in Foods,

Koy wards: Essentinl oils, Antifungal setivity, Aspereiluy

Introdution

Fungi are significant destrovers of foadsiyls
during  stornge,  rendering unfit for human
consumption by retarding their nuiritive value and
sometimes by producing mycotoxins,

In spite of the introduction of new antifungal
drugs, they are lmited in number, The increase of
lungal resistance W0 classical drugs, the lreatment
costs, pnd the Fret thal most available entifungal
drigs have only fungistatic aclivity, justify the search
for mew strategies [1], Aromaic plants have heen
widely used in folk medicine, 11 is known that most
of their propertics are due to their valatile bils. They
have been empirically used 25 antimicrahial agents
[2], but only limited information exiscs of aclion arc

them

Corresponding Authar

stll unknown, According to aor prelimimary results
[34) some  cssemiial oils show an imporiant
antifungal activity spainst veasis, dermatophyvie lungi
anmd  Aspergillus  stenins. which  could prediel
therapeutic  benefits,  mainly  for  discases  with
mucosal, culaneaus and respizalory tract invelvement.
Essential oils us anlimicrobial agents present two
main cheracters: their natural origin generally means
more safety o people and envirenment: and they can
be considersd gl low risk  far development  of
micrabisl resistance  since they are mixtures of
compounds which may present different mechanisms
of antimicrobial [17,18]. Application of
allractive  methed  for
Produoction  of
belicved 1o he

activity
essentizl 0l s oa wvery
cantrolling  postharvest
essential  oils by

diseases,
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predominantly & delense  mechanism  against
pathogens and pests and indeed, essential oils have
been shown to possess antimicrobial and antifungal
properties [5], Essential oils and their components are
gaining increasing interest because of their relatively
safe status, their wide acceptance by consumers and
exploitatiaon  for  potential
functionel use [6],

ther mulli-purpose

LEssential oils are made up of many different
valatile compounds and the compesition of the oil
quile often varies between specics [7]. It seems that
the aptifungsl and entimicrobial elfects are the resule
al many compounds ecting svnergistically [8]. There
would  be  negligible chance of development of
resistant races of fungt after application of cssential
oils to fruit and vegetables. As 1 consequence
essential oils are one of the most promising candidate
groups of natural compounds for the develepment of
safer antifungal agents [9].

Aflatoxing  have  also identified as a
potential weapon  for food  and
contaminalion [123], Various agricullued] commuodities
have been found to be conmaminated with either
aflataxin  producing aflatoxins [14].
Aflataxing are secondary metabolites produced by
Aspergillus flavus, A, parasiticus, A nomius, A,
bombvels [10], These texins are
acutely and chronically toxic 1o both humans amd
animals [11] and they are among the most potent
mulagenic and carcinegenic compounds known to be
produced in nature [12].

Aspergillosis generally rises as @ respiralory
diseaze cheracterized  for  the  presence  of
granulomatous lesions in lungs or bronchi. followed
by disseminadion 1o other organs throughoul the
bloodstresm [15.16]. The incidence
conmamnation in ree nuts 15 low, but allatexin levels
can be guile varinble and Bigh levels can develep in
a small percentage of nus [1920]. The drupoceous
pistachio freit conssts of an edible kernel (seed) and
g seod coal (testa) enessed noa hardened shell
(endocuarp), all of which are surrounded by 2 leshy
hull tmesacarp and epicarp) which 15 removed during
processing [24]. A single pistachio with an aflatoxin
concentration of 60000 pph can contaminate an
otherwise aflatoxin-free 1010 (ca, 2.5-kp) test dot
(epproximately 3,000 nuts) at the U8, Food aml
Drrzg Administeation action level of 20 ppb. Thas, i
ioof interest o determine why cerlain nuts are
susceptible teo developing high levels of aflatoxin. @
has been esthmated that only 1 in 28250 walpots
[Z10, 1 0 26,500 slmonds [22], end | in 25,000
23] develop high levels of aflatoxin
conlamination. The pistachio shell splits as the nut
matures, a feplure  for marketing  and
consumption; haowever, the hull remains intact in the
majorily of mature pistachios at harvest [25].

Aspergilus flavus is a weak plant pathogen (a
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wouknd pathogen}, and aflatoxin ts rarely detected in
pistachio kernels with intact hulls [26]. In a small
perecentage (1 10 3%} of pistachios, the shell and the
sitll adhering hull splil together [271.

he aim of the presest inveslization was to find
a suitable antifungal agent, capable of inhibiting
pathogens which cause vapiniiis. Essential oils are
not as broad spectrum as synthetic pesticides, b
their effectiveness can be improved by using then in
conjunction with carefully designed packapging. The
presence of free moisture in o package provides the
ideal environment for the growth of many post-
harvest pathogens. The aim of this swdy was Lo
assess the antifungal activity of Hyssopus afficinglis,
and cones of
cupresses arizonica essenlial otls against dspergilivs

Crmdnuen cvmingm, Dlovmos valgaris
Haviis.

Muaterials and methods

Flant material and hvdrodisiliaion

Adr dried aerial parts ol Hvssopus offfcicalis,
Cuminnny eyvwinum, Thvmus vilparis and cones of
cpressuy arizantea were hvdrodistilled for 2 h using
a  Clevenger-type  apparatus. plants  were
cellected from the garden of Horticultural Department
of Ferdowsi University of Mashhad (Tran) (November
2006} The sir-dried serizl pasls (50 g) were hydro
distilled in a Clevenger apparalus (sigma chemical
company) for 5 h. in accardance with the British
pharmacopaeis, The aqueous phase was extracted
with dichloramethane (Qualipens) {3 % 50 mL). The
organic phase was dried with sodium sulphate (Bio-
RAD). [lered and the solvent evaporated until
dryness by air-dry, These all oils of above plants
were sereenwl for their anlimyeotic netivity.

these

Aszay of artifungal getivity

Antifungal activity of the essential oil was
evaluated. The 1est wes performed in sterile Potri
dishes (90 mm dismeter) containing potato-dexirase-
agar (PRA) medium (20 mL).

Different concentrations: 0, [23% , 0.25% 0.375%
and 03% of essental oils first added 1o 2.5 OO
Twin 20 and then mixed with water . 2.5 OO Twine
20-20 used as control with no essential oils, The
fungus (dspergilus faves) has besn isolsted from
rotted and mjured (ruits and perificd for several
limes.

These concentrations added 1o PDA medivm All
tests were performed in Ariplicate, Amveelial dise (5-
mim dismeler) taken from the 7-day-old culiure of the
test fungus was inoculated to each Perri dish. Plaies
containing nonpoisonsd medium served as contral,
Fungal calony surfacc. in contral as well as n
freatment sels, were recorded alter incubation for 7



Adv. Emviron, Biol, 373l 219-223, 2000

h

+ 290,

deys a2
s L'fln}.lrrr.rragr'up.ﬂ_r-ma.l.':r speciromerry

A mass spectrometer whit an fon trap detector in
full scan mode under electron impact fonization (70
e V) used. The chromatographic column used for the
analvsis was HP-3 capillary column (30m * .2 5mm,
film thickness 0.25pm). the carrier gas was helium,
at u fow rate of | mL min' | the injection were
performed in split fess mode at 2307, ane micro
litter of essentizl oil in hexan (HPLC grade) injected
an analyzed whit the column held initally ar 60
min’ heating ramp and subsequently kept a1 260
far L3 min, the relative percentages amounls of
separated  compounds caleulated  from total  ion
chromatograms by computerized integrator,

Hesules

Antifungal  activity  of  Hyssopus  afficinalis,
eupressis arizonic, Cumigum cyminem and Thiees
vilgarss were determined against Aspergdiing Favs,
These essential oils were tested by ager diffusion
platc method caused significant
growth of dspeegillus flavws, The rate of growth
reduction was proportional o the
concentration of tested materizl in the medium. In
Table ldise surface were shown in 2% day alier
inoculation,

The ol of Cuminun cvstinum strongly inhubied
the prawth of A Favws in all concentrations in 2™

reduction in the

directly

day, In Myssopus afficineliv and eupressus arizonica
only high concentrations suppressed this growth. In
Table 2. Tdise sucfoce of A floves in 2™ 4™ and 6"
day showed same trend as Table 1. The highest
cungentration  of  Cumdmmm suppressed
A faves inoall days. Essential oils of Hvssapus
efficinalis, Tiomus vidgaris and cuprossus arizonica
respectively anhibited the prowth of A Qavis. when
the  comcentration  rose  the  growih plunged
signilicantly, Fig.1-4 show disc growth of A fTavuy in
6" duy, The thing that is clear is inhibitory property
of Cuminnm cvmingm essential oil in COMPLrison
with others. In sum up all essential oils in 2l
cancentrations inhibit the growth of o faves while in
the contral with oo essential oil all petri dish surface
filledd in 2" day (Table 1),

Al peiri dish surface in contral whit no cssential
otl filled in this stage. Results showed that Hyssopes
afficinalis oil can’t suppress mycelium egrawlh in all
concentrations  as

e i

athers, Cuntdnmm codnunm - ail
posscises o remarkable antifungal sctivity against
Asperaiiius Tivay.

Resulls  of GC-MS  analyses  of Hussopus
afifcinalis, Cuminm cymranm, Fhvmns valfoaris and
cones of Cupressus arizenica in tahles 3.6 indicates
there are many different components in all gssential
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eils. In our studies, only those components which
were present in the oils i smounts higher than 0.1%
have been taken into consideration, All oils tested
cxhibited  different degrees of antifungal against
Aspergiflus flavus.,

The essential  oil Hyssopus  officinalis
dilfered markedly from distillated., Thvm s valpars,
Crmderum cymingm and
arizefica. On the contrary, Cwminum comingm  oil
prmentha-14-dien-Tal (27.4%0 was the deminant
compound next e -lerpinene (12.8%), Mareaver,
canstiluents such as: o-cymene, p-cymene, limonenc,
fi-pinene and... were found m higher amounts: in
Cupressus arizonica,  a-pinene (69.0%) and in
Hyssapus offivinalis cls-pinocemphone {44.7%) and
brans-pinocamphone (14.1%) and in Thvs vielgaris

thymol  (18.12%) and carvacrol | 12.11%) were
dominunl compoencenls,

from

cones  of  Cupressis

Lhivcnssion

The traditional use of plants 22 medicines
provide the basis for indicating which cssential oils
and plant oils mav he useful for specific medical
condilions, It is important e invesligate scientifically
those plants which have been used in iraditions
medicines as patential sources of novel antimicrehial
compounds [32).

Soliman & Badea [28]  reporied
completeinhibition of A favus, 4. poresiiens and o,
schracens by cinnamon oil, It has heen reparted that
the inhibition of mould mycelial growth {lungistatic
or funpgicidal effecty in solid or liguid mediom by
essential oils over a wide ranpe of concentrations has
been wecompanied by concomitant decesse or fotal
inhibition  of  mycotoxing  production [e.e- by
Aspergitlus  parasitices, A, ochracens. Fusariting
graminearum, Fproliferarum) (29 Although, the
antimicrobial activity of an essential wilis attribuated
mainly 1o its major components, the synergistic or
antrponistic effect of compounds in minar percentage
in the mistere has o be considered [30]. Rasooli and
Owlia [31] observed that thyme oils provided
wrreversible damage te cell wall (degenerative
changes), cvtoplasm memhbrane (irrepular. dissociated
fram cell wall, invaginated) and nuclesr metnbrane
tfolding) of dspergillus parasisicns,

When comparing data obiained in different
studies most publications provide generalizations

aboul whether or not plant oil possesses activily
apeinst fungi. However, the not all provide detuils
about the extent or spectrum  this activity, Some
publications tlse show the relalive petivity of plant
eils and extracts by compiring results from different
oils tested against the same organismis),
Comparison of the data obiained in 1his study
with previously published resulis s problematic,
First, the composition of plant ails and extracts i
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known 1o wvary according o lecal climatic and
eovironmental  comditions [33], Furthermore, some
Table 1 Antifungal activity of 4 esseatial vils of medicingl plants sgainst Arperpilive evy in seeand day
plant ni! Asgergiter flaves dise surfoce (mm®) in different concentration Contral! na il
Yo LA I2E D503, D5
Iyesapus officinali 260 28=03 13352405 173.52=0,3 1295305 G358 5020.5
Crpressus arizonicg 2730205 2226805 [9R.47=0,5 1019 6505
Cwaminpm cyminum 1 R210LS 1942205 18 62+0.5 FIA2L0 5
Ty vafpirls 106 26405 AT 1405405 26.18£0.3
Lalble 2t i serfecinm') of mveelium in 2.4 ainl #th iy
Pt Hrmnmiy afficinglis Cuprescus arsosiog
Comeeztrloni %) n1s 0.375 ' 1125 038 s wi o
Inil iy 21282405 171520005 ; 124530008 273, 18=0 % T [[TETE] 101U 8804
Atk day 171 LAz, 2186505 TaallS 1470 508 LEL R R Jrr s ZAl24:0 8 (LS EY TR
Gib dav S2M4.55=05 IR [T ] 1534 28205 181 fR2en s [0 TN S diTedads 1521145 1T 3RS
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Fig. 3: Dise prowth of mycelium in 6" day of FPlmes vulgaris sssenttal wils,
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Fig. 4: Dise growth of mycelium in 6 day of Cuminnm cvminnn essentizl oils.
Tahle 3: Chemical compasition af caminnm cvmimum trans.hujong 1104 a0
Somponen: Rl LT R myreetil [REER] .32
Tricvelenc® s TN camphar [145 164
a-pinena’ .?3';' [LET harneal 167 ek
sabincne 74 i & -terpinenl 1 1ER 37
[pinens 477 11.4 thymnl nethy! ciher 1335 il
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p-mientha: | 4-ilicn-7-al 12%n 174 BRI Kewats Retention Indices. Orther companents were Tound a
pertilaldefyde 124 6 <014
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Fugenol® 1155 a3 Table 5: Chemical composition of Mvssomey officies i
geranyt acetzig” 1379 1.7 Companeal k1 Camposition. %
Caevophyvllene L {4 sahineae ST 52
BRI Kovats Hetention Indices, Other components were found al bera-myrcens G (L83
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Linalonl 1098 1.1
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fram different plant specics [34] Secondly, lhe
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method used to gssess antimicrobizl aclivity and the
choice  of  lest organismis),  wvaries
publicgtions [32].

In summary, that  many
essential oils possess e ovirro antifungal sctivity,
Howewver, if plant issues of safety and toxicity will
need 1o be addressed. Our data on the antifungal
properties of oils suggest that these oils should be
cxamined further to evaluate its polenticl as a natural
fungicide,

between

this study  conflirms

In conclusion, our resulls indicate that essential
oils could find a practical and rational use in the
inhibition of mould growih, Particulacly, Hvssopus
efficinalis, Caminwm cymigem, Thymus vulgaris and
cones af Cupressuy arizanica cssential oils possess
strong anti-dspergifing activity inhibiting the growth,
The broad inhibition of funzal growth by (hese
essential oils, in addition 1o its pvailability as natwral
volatile product. justifies its possible rational use as
an allernative antifungel compound to control the
growth and dissemination of pathopen Asperpifins
Jafvus.

Table 6 Chemicel composition of genes of Capresras grizoniza

Camponent R Camposition(%]
u-pinene 937 LR
f=pinene = sabimcne a7 23
A-d-carcne o7 1.7
[emyreans 9RT 1.5
limanenea s 14
wslerpinalens IR ih
a-gubebene 1342 i
barny] ncetale 1268 i,
rerpineine-= Iiak 0.7
caryephyvlleng (1)
m-humiulens 1434 ni
t 1152 1h
|becubebane 146 [
d-cadinene I 504 1.3
a-cedral | 5810 |.5 =
Tainl 98,2

fl: Bavass Retention Indices. Oiker components were found al
w01
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