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ABSTRACT

KEYWORDS

The aim of this study was to determine the composition and antimicrobial
effect of Mentha piperita essential oil in“in-vitro” condition. The chemical
composition of the essential oil obtained by hydro-distillation wasexamined
by GC/M Sand the antimicrobial effect was studied on the growth of seven
microbial species including Bacillus cereus, Pseudomonas aeruginosa
and Proteus vulgaris using micro-dilution method. The minimum inhibitory
concentration (M1C) and minimum bactericidal concentration (MBC) were
determined. Chemical composition analysis identified a total of 28
compoundsin which the main componentswere Menthol (32%), Mentone
(13.4), Menthyl acetate (12%), 1,8-Cineole (8.2%) and Neomenthol (4%)
representing 69.6 % of thetotal oil. Other separated components accounted
for lessthan 30.4% of theoil. Results of antimicrobial analysis showed that
the MIC valuesfor Bacillus cereus, Pseudomonas aeruginosa and Proteus
vulgaris was respectively 50, 200 and 100 pg/ml and the MBC was
determined at 200, 400 and 200 pg/ml respectively. The results of the present
study indicated that Mentha piperita essential oil had significant
antimicrobial activity. © 2015 Trade Sciencelnc. - INDIA
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INTRODUCTION

Oneof the moreaarming recent trendsin infec-
tious di seases has been theincreasi ng frequency of an-
timicrobid res sanceamong microbid pathogenscausing
nosocomia and community-acquiredinfectiong. Inthe
recent years, efforts have been devoted to find new
antimicrobia materia sfrom natural resourcesfor food
preservation. Reportsindicated that many extractsand
essentid oilsof edible plantshad propertiesto prevent
againgt awiderangeof fungd contamination of foods*

5].

Essential oilshavelong been applied asflavoring
agentsin foods, they have shown awide spectrum of
antimicrobid activity onfood borne pathogensand spoil-
age bacterid®. Therearemorethan 1300 plantswith
defined antimicrobia compoundsbut characterization
of preservativepropertiesisavailablefor only few Es-
sentid oilg”.

Thewell-known andwiddy used peppermint (Men-
tha piperitalL.) (Lamiaceae) isacultivated natura hy-
brid of Mentha aquatica L. (water mint) and Mentha
spicata L. (spearmint). Although anative genusof the
Mediterranean region, itiscultivated dl over theworld
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foritsuseinflavor, fragrance, medicinal, and pharma-
ceutical gpplications. Peppermint oil isone of themost
widely produced and consumed essential oil 8.

Peppermint (Menthapi perita) isaherbaceousrhi-
zomatous, fast spreading, perennial and winter hard
plant. It grows30-90 cm tall, with smooth stems, square
in cross section(.

Besidesitsusesinfood, herbal tea preparations,
and confectioneries, themedicina usesof mint, which
date back to ancient times, include carminative, antiin-
flammatory, antispasmodic, antiemetic, digphoretic, an-
agesic, gimulant, enmenagogue, and anti catharrhal ap-
plication. Itisaso used against nauses, bronchitis, flatu-
lence, anorexia, ulcerativecalitis, and liver complaints.
Mint essentid oilsaregenerdly used externdly for an-
tipruritic, astringent, rubefaci ent, antiseptic, and antimi-
crobial purposes, and for treating neuralgia, myalgia,
headaches, and migraines’®.

Theamof present study wasto eva uatethe com-
position and potential antimicrobia activitiesof essen-
tial oil of Mentha piperita (collected from Khorasan-
Iran) on the growth of somefood born pathogens.

MATERIALSAND METHODS

Plant material and Extraction of essential oil

Aerid partsof the Mentha piperita plant were col-
lected in 2013 from Khorasan-Razavi Province (the
northeast of Iran). The plant confirmed by Medicinal
Plants|nstitute, Ferdows University, Mashhad, Iran.
Theessential oil of aeria partsof the Mentha piperita
was extracted with water steam distillation using a
clevenger apparatusaccording to themethod of British
Pharmacopoeia. Thedistilled essentia oilsweredried
with anhydrous sodium sulfateand stored inthe steril-
izedvid at 4°C until use!®.

Analysis of the essential oil

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).
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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 manually. Theidentification of the components
was based on the comparison of their retention times
and mass spectrawith thedatagivenintheliterature,
Nationa Institute of Standard and Technology (NIST),
Wiley and our own created library2?,

Organismsand inoculation conditions

Thetest organismsused in thisstudy included Ba-
cilluscereus PTCC1023, Pseudomonas aer uginosa
PTCC1310, ProteusvulgarisPTCC1449 whichwere
obta ned from Perdan Type Culture Collection (PTCC),
Iran.

To prepare microbial susgpension, thebacterid spe-
cieswerecultivated on nutrient agar (Merck, Germany)
dant at 37°C for 24 h. Finally, suspensionswere ad-
justed to 0.5 M cFarland standard turbidity*¥. Bacte-
rial suspensionswere standardized to concentrations
of 1.5x108 CFU/mI“2,

Minimum inhibitory concentration (MIC) test

Mentha piperitaessentia oil dissolved at 5% dim-
ethyl sulfoxide (Aplichem, Germany) and Then, it di-
|uted to the highest concentration (25600 pg/ml), and
then serial twofold dilutionsweremadein aconcentra:
tionrangefrom 12.5t0 6400 pug/ml.

MIC vauesof essentid oil againg microbia strains
were determined based onamicrowel| dilution method.
Ninety fiveul of Mullerhinton broth (Merck, Germany)
was dispended into each 96 wells. Onehundred pl of
stock solution of Mentha piperita essentia oil was
addedintothefirst wells. Then 100 ul from their serial
dilutionswastransferred in to other consecutivewells
except thewel | number 11 as positivecontrol. Then5
ul of the microbial suspension was added to each well
except well number 12 asnegative control . Contents of
each well were mixed on aplate shaker at 300 rpmfor
20 seconds and then incubated at 37°c for 24 h. Mi-
crobia growthwas determined by detecting the absor-
banceat 630 nm using the EL X808 Elisareader (Biotek
Instrument Inc, USA). The MIC of essential oil was
taken as the lowest concentration that showed no
growth,
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TABLE 1: Themain componentsof Mentha piperita essential oil in other studies

Origins

M ain components of plant Refer ences
Mentone (13.4) Menthol (32%) (1882(%]@ € Menthyl acetate (12%) (N4%2)r)nenthol :{ﬁgrasan r%gé;?g;
menthone (27.9%) ?;(;nég/g)l (15833/(3@ € menthofuran (5.5%) pulegone (6.4%) Turkey 8
menthone 25% menthol 51% ggznthyl acetate 1,8 cineole 7% Algeria 13
Menthone (30.63 %) (r;;:nthol (25.16 Egézéh(;:‘)uran ([?/(;;Jhellandrene(5.59 i(it?;ndfe(;;[?one Iran 14

TABLE 2: Minimum inhibitory concentration (ng/ml) and
minimum fungicidal or bactericidal concentration (ug/ml)
of essential oil of Mentha piperita essential oil

Microorganisms MIC MBC
(ng/ml)  (ng/ml)
Bacillus cereus 50 200
Pseudomonas aeruginosa 200 400
Proteus vulgaris 100 200

The values in the table are an average of 3 experiments
RESULTSAND DISCUSSION

Chemical composition of Mentha piperita essen-
tial oil

Chemica composition andyssidentified atotal of
28 compoundsin which the main componentswere
Menthol (32%), Mentone (13.4), Menthyl acetate
(12%), 1,8-Cineol e (8.2%) and Neomenthol (4%) rep-
resenting 69.6 % of thetotal oil. Other separated com-
ponentsaccounted for lessthan 30.4% of theail. Dif-
ferent sudieshavebeen donein other regionson chemi-
ca composition of theessentia oil of different species
of Mentha piperita. TABLE 1 shows and compares
themain components of Mentha piperita essentia ail
in current research and other studies.

Effect of essential oil of Mentha piperita on mi-
crobial species

Antimicrobia activity of essentia oil of Mentha
piperita was determined viathe microwell dilution
method at 10 concentrationsagaingt threebacteriaspe-
cies. Theresultsof invitroantimicrobia activity assay
showed that the essentia oil possessed broad antimi-
crobia activity against the microorganismstested.

Theantimicrobia effect of essentia oil against the
microorganismsisshownin TABLE2. Resultsobtained
from the microdilution method, followed by measure-

mentsof MIC and MBC indi cated that essentia oil of
Mentha piperita exhibited significant antibacterial ac-
tivity against tested bacteriaand the sensitivity wasas
follows: B.cereus> P. vulgaris>P.aeroginosa.

It has been accepted that the anti-microbial activ-
ity of most essential oilsisrelated to their phenolic
monoterpenes!3. According to TABLE 1, Mentha
piperita essential oil isagood source of oxygenated
mono-terpenes, in particular menthonewhich havesig-
nificant anti- microbia properties. Although duetothe
differencesin thetest methods, bacterid strains, plant
source, genetic constitution and harvest season mak-
ing adirect comparison of thefindingsfrom different
studiesis difficult, but we can have aview on the
composition of the essential oil indifferent environ-
mental positionsand conditions. Iscan et al. (2008),
Benchikhaet a. (2008) and Moghaddam et al. (2013)
confirmed our findingsabout the chemical composi-
tion of the essentid oil81314,

Oxygenated mono-terpenesincluding menthoneare
lipophilicin natureand act on the cell membranewhich
cause subsgtantial morphol ogica damage, resultingina
changein permeability and therelease of cellular con-
tentg®,

CONCLUSION

Mentha piperitaisapopular and medicina plant
nativeto Iran. During recent years, more attention has
paidtothisplant duetoitssignificant antimicrobia ac-
tivity infood industry. Thisstudy characterized chemi-
cal composition and antibacterial propertiesof Men-
tha piperita essential oil endemic to Khorasan prov-
inceinlran. In conclusion, the results of the present
work showed that Mentha piperita essential oil had
anantimicrobia activity and can be used asan antimi-
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crobia additive. However, further studiesare needed
to eva uatethe organol eptic and pharmaceuticd effects
and practica effectivenessof thisapplication.
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