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ABSTRACT

Theaim of this study was to determine the composition and antimicrobial
effect of Helichrysumarenarium L. essential oil in “in-vitro” condition.
For this purpose, the chemical composition of the essential oil which
obtained by hydro-distillation was examined by GC/MS and the
antimicrobia effect was studied on the growth of threefood born pathogens
including Serratiamarcescens, Streptococcus agalactiae and
Staphylococcus aureus using micro-dilution method. The minimum
inhibitory concentration (MIC) and minimum bactericidal were determined
for the essential oil at ten concentrations. Chemical composition analysis
of theessentia oil identified atotal of 38 compounds. The main components
of essential oil werea-pinene (32%), 1,8-cineole (16%), a-humulene (15%),
B-caryophyllene (8%). Other separated components accounted for less
than 29% of the oil. Results of antimicrobial analysis showed MIC values
of 406, 812 and 812ug/ml respectively for Serratiamarcescens,
Sreptococcus agalactiae and Saphylococcus aureusbut the MBC was
observed respectively at 812, 3250 and 3250ug/ml for the mentioned

bacteria. © 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

Food borne disease mediated by pathogenic mi-
croorganismsor microbia toxinsisanimportant globa
public health problem becausethey takeahugetoll on
human hedlth and mortality!". It hasbeen estimated that
asmany as 30% of peopleintheindustrialized coun-
tries suffer from food borne diseases each year caused
by microbes?. Food additives have been used for cen-
turiesinthefood processi ng practicesfor severa pur-
posesincluding the prevention of microbia growth and

increasein thefood shelf lives®l. Dueto the excessive
useof food preservativeswhich someof them aredoubt-
ful to be carcinogenic andteratogenicand d soincreas-
ing consumer demand to natura foodswith along shelf
lifeand without chemical preservatives, food produc-
erstrend to replace chemica preservativeswith natural
formssuch asoilsand herbal extractsasantibacterial
additives*. Intherecent years, efforts have been de-
voted tofind new antimicrobia materia sfrom natural
resourcesfor food preservation!”. Reportsindicated
that many extracts and essential oilsof edible plants
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had propertiesto prevent against awiderange of fun-
gal contamination of foodg*+72,

Essentid oilsareliquid, volatile, naturd, limpid and
rarely coloured, lipid solubleand solublein organic sol-
ventswith ageneraly lower density than that of water
and formed by aromatic plants as secondary metabo-
lites™®. They have been used in many cases because of
their naturd propertiessuch asantifungd, antibacteria
andinsecticidd activities. An estimated 3000 Essentid
oilsareknown, of which about 300 are commercialy
important especidly for the pharmaceutical, agronomic,
food, sanitary, cosmetic and perfumeindustries >4,

Helichrysumarenarium L. (popularly known as
everlagting, immorta flower or fadelessflower) belongs
to asteracesefamily™™. It isaperennid herbaceousplant
of height 15-40 cm that flowers in June- August® with
yellow to reddish-orange or even browninflorescences
of various colour intensity!™ and broadly distributed in
Europe, western Siberia, and central Asial’61el,
Helichrysumarenariumare used for the treatment of
kidney stones, uro-genital disorders, stomach pain,
jaundice, diarrhea, asthmal*®, gall-bladder and
gastricdisorders, cystitis, and arthritig*”. For coughs
and colds, ateaisprepared or theleavesareboiledin
milk. For painrelief, leavesare burned and the smoke
isinhaed. Leavesarewiddy used on woundsto pre-
vent infection9,

Theamsof the present study wereto eva uatethe
compositionand potentia antimicrobid activitiesof es-
sential oil of HelichrysumarenariumL collected from
Iran on the growth of somefood born pathogens.

MATERIALAND METHODS

Plant material and extraction of essential oil

Aerid partsof theHdichrysumarenariumL. plant
were collected in 2012 from K horasanRazavi Prov-
ince (the northeast of Iran). The plant confirmed by
Medicinal Plants Institute, Ferdowsi University,
Mashhad, Iran. Theessential oil of aerial partsof the
H.arenariumL. wasextracted with water steam distil-
lation using a clevenger apparatus according to the
method of British Pharmacopoea. Thedistilled essen-
tial oilsweredried with anhydrous sodium sulfateand
storedinthesterilized vid a 4°C until use“>2,

BioTechnology — ammm—

Analysisof the essential il

Thechemica composition of theessential oil was
andyzed usng GC-MS technique. The mass spectrom-
eter was Agilent 6890 N GC/5973M SD-SCAN
(Agilent Technologies, PAoAlto, CA, USA) inthedec-
tronimpact (El) ionization mode (70ev) and HP-5M S
(bonded and cross-linked 5% phenyl-
methyl polysiloxane,30 mm-0.25 mm, coating thickness
0.25 mm) capillary column (Restek, Bellefonte, PA).
Injector and detector temperatureswere set at 220°C.
The oven temperature was held at 50°C for 30 min,
then programmed to 240°€ at rate of 3°C/min. Helium
(99.99%) wasthecarrier gasat aflow rateof 1 ml/min.
Diluted samples(1/100in hexane, v/v) of 1.0 werein-
jected manudlly. Theidentification of the components
was based on the compari son of their retention times
and mass spectrawith thedatagivenintheliterature,
Nationa Institute of Standard and Technology (NIST),
Wiley and our own created library!?Y,

Organismsand inoculation conditions

The test organisms used in this study included
Serratiamarcescens (PTCC 1187), Streptococcus
agalactiae(PTCC 1321)andStaphylococcus
aureus(PTCC29213)which were obtained from Per-
sian Type CultureCollection (PTCC), Iran.

To preparemicrobid suspension, bacteria species
werecultivated on nutrient agar (Merck, Germany) dant
at 37°Cfor 24 hwhileyeasts and fungal specieswere
cultivated on PDA (Merck, Germany) dantsand incu-
bated at 25°C for 48 h. Finally, suspensionswere ad-
justed to 0.5 McFarland standard turbidity?223242526,
Theyeasts and fungal suspensionswere adjusted to
make aconidia or sporesconcentrationsof 10°cell or
spore/ml viacounting with ahemacytometer(102027.28,
Bacterid suspensionswere standardized to concentra-
tionsof 1.5x108 CFU/mi2224],

Minimum inhibitory concentration (MIC) test

H.arenariumessentid oil dissolved at 5% dimethyl
sulfoxide (Aplichem, Germany) and Then, it diluted to
the highest concentration (60000 pg/ml), and then se-
rial twofold dilutions were made in aconcentration
rangefrom 50.75to 30000 pg/ml.

MIC vauesof essentid oil againgt microbid strains
weredetermined based onamicrowel | dilution method.
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Ninety fiveul of Mullerhinton broth (Merck, Germany)
was dispended in to each 96 wells. 100 pl of stock
solution of H.arenariumessential oil wasaddedinto
thefirst wells. Then 100 pl from their serial dilutions
wastransferredin to other consecutivewells except
thewe | number 11 aspoditivecontrol. Then5 pl of the
microbial suspensionwas added to each well except
well number 12 as negative control. Contents of each
well were mixed on aplate shaker at 300 rpmfor 20 s
andthenincubated at 25°c for 48 hfor yeastsand fungi
and 37°cfor 24 hfor bacterid strains. Microbia growth
was determined by detecting the absorbance at 630
nm using the EL X808 Elisareader (Biotek Instrument
Inc, USA). TheMIC of essential oil wastaken asthe
lowest concentration that showed no growthi22242529301,

RESULTS

Chemical composition of H.arenarium essential
oil

Chemical composition analysisof theessentid ail
identified atotal of 38 compounds. The main compo-
nentsof essentid oil werea-pinene (32%0), 1,8-cineole
(16%), a-humulene (15%), B-caryophyllene (8%).
Other separated components accounted for lessthan
29% of theoil.

Effect of essential oil of HelichrysumarenariumL
on microbial species

Antimicrobial activity of essential oil of
Helichrysumarenarium L. was determined via the
microwel | dilution method at 10 concentrationsagainst
threefood born  pathogens including
Serratiamarcescens, Sreptococcus agalactiae and
Saphylococcus aureus. Theresultsof invitro antimi-
crobid activity assay showed that theessentid oil pos-
sessed antimicrobid activity against themicroorganisms
tested.

Theantimicrobid effect of essentid oil against the
microorganismsisshownin TABLEL Resultsobtained
from the microdilution method, followed by measure-
mentsof MIC and MBC indicated that essentid oil of
H.arenariumL. exhibited antibacterial activity against
tested bacteria and the sensitivitywas as
follows: Serratiamarcescens> Streptococcus
agal actiae= Saphylococcus aureus.

———, FyurL PAPER

TABLE 1: Minimum inhibitory concentration (ng/ml) and
minimum bactericidal concentration (ug/ml) of essential oil
of Helichrysumarenarium

Microorganisms MIC (ug/ml) MBC (ug/ml)

Serratiamar cescens 406 812
Sreptococcus agalactiae 812 3250
Saphylococcus aureus 812 3250

- The values in the table are an average of 3 experiments

DISCUSSION

Chemical composition of H.arenarium essential
ol

Different studieshave been donein other regions
on chemica composition of theessentid ail of different
species of Helichrysum.Ramanoelina et al., (1992)
analysedHd ichrysumbracteiferumoil of fresh leaves
collectedinMadagascar Idand and reported that 1, 8-
cineole (18%), a-humulene (11.6%) and B-
caryophyllene (9.6%) were the main componentsg®2.
Torabbeigi et al., (2011) found that the essentid oil of
aerid partsof HelichrysumAucheri from Iran contained
a-pinene (39.6 %), 1,8-cineole (19.7 %) and -
caryophyllene (7.3 %) asthemain congtituents*. El-
Olemy studied on aerial parts of
Helichrysumforsskahlii, indemic to southern Saudi
Arabia, and reported selina-5,11-diene (45.3%), 5-3-
carene(7.8%), 1,8-cineole(4.2%) and $-caryophyllene
(4.9%) asmain congtituents®!, Baser et d. (2002) ana-
lyzed chemica compositionof four commercidly avail-
able Hdichrysum oils obtained from, H. bracteiferum
(DC.) Humbert, H. cordifolium DC.H. hypnoides
(DC.) R. Vig et Humbert and H. rusilloniiHochr., of
Madagascar origin. They found that
Helichrysumbracteiferumoil wasfoundto berichin
B-pinene (10.3%), 1,8-cineole (24.8%) and a-
humulene (10.1%), whereas H. cordifoliumoil con-
tained B-caryophyllene (46.4%) and o-humulene
(10.9%), as maj or components.
Helichrysumhypnoides oil contained 1,8-cineole
(51.5%) and H. rusillonii oil wasrichin 1,8-cineole
(11.7%) and p-caryophyllene (29.5%)B°.
Jidzentiene& Butkieng®® studied on essentia oil com-
position of Helichrysumarenarium (L.) Moench.of
natura popul ationsfrom eastern Lithuaniaand found
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that the principa constituentswere: B-caryophyllene),
d-cadinene, octadecane and heneicosane. Monoterpe-
nes and oxygenated monoterpenes made up 4.0-
13.9%, aliphatic hydrocarbons 0.4-35.3%, and ses-
quiterpenes 24.7-71.2% of the oils®*. Wandeet a .=
analyzed essential oil of the flowers of
Helichrysumodoratissimum (L.) Lessgrowing wild
in Kenyaand detected nineteen compoundsinwhich
themgjor constituentsbeing a-pinene (43.4%), (E, E)-
farnesol (16.8%) and a-humulene (14.6%)7.

Effect of essential oil of Helichrysumarenarium L
on microbial species

The antimicrobial activities of different
Héelichrysumspecies have been studied by different re-
searcherd**Iput, thereis not enough dataabout the
antimicrobial activity of essential oil of the
Helichrysumarenarium.

Albayrak et d*9 showed that methanolic extract of
H.arenariuminhibited growth of E.coli and Saureus
while they did not find a significant influence on
B.subtilis*l. Also antibacteriad activity of methanolic
extract of two subspeciesof H.arenariumon B.cereus
and Saureus was demonstrated by Albayrak et a*!
but any antibacterial activity was specificated for
B.subtilig*y. Adan et al in their research showed that
petroleum ether and ethanol extractsof H.arenarium
had antibacteria activity on Saureusbut had no effect
on E.coli® . Thedifferences observedin activity of es-
sential oil or extraction products in other
researches®*Imay beduetotheir different quality and
quantity of activecompoundsin essentid oil and extract.
Itisclear that essentid ail of plant ismoreactivethanits
extract? furthermore, theextraction product canvary
inquality, quantity and in composition accordingto cli-
mate, soil composition, plant organ, ageand vegetative
cyclestage>4,

CONCLUSION

The results of the present study indicateed that
HédichrysumarenariumL essentia oil had antimicro-
bia activity; therefore, it can be used asanatura pres-
ervationtoincreasethe shelf lifeof food products.
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