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ABSTRACT

Theaim of thisstudy wasto determine the composition and antimicrobial effect of Mentha longifolia L. essential oil
in “in-vitro” condition. For this purpose, the chemical composition of the essential oil which obtained by hydro-
digtillation was examined by GC/M S and the antimicrobial effect was studied on the growth of bacterial species
including Bacillus cereus, Pseudomonas aeruginosa and Proteus vulgaris using micro-dilution method. The
minimum inhibitory concentration (M1C) and minimum bactericidal or fungicidal concentration (MBC, MFC) were
determined for the essential oil. Chemical composition analysisof the essential oil identified atotal of 66 compounds.
Themain components of essential oil were Carvone (32%), 1,8-cineole (19%), piperitone (12%), limonene (9%) and
limonene (6%b) representing 78% of thetota oil. Other separated components accounted for lessthan 22% of the oil.
Results of antimicrobial analysis showed that Bacillus cereus (MIC=58 and MBC=232 pg/ml) was more resistance
than two other bacterial species. The results of the present study indicated that Mentha longifolia L. essential oil

had significant antimicrobial activity; therefore, it can be used as a natural preservation to increase the shelf life of

food products.

INTRODUCTION

Food borne disease mediated by pathogenic mi-
croorganismsor microbia toxinsisanimportant globa
public health problem becausethey takeahugetoll on
human hedlth and mortdity!. It hasbeen estimated that
asmany as 30% of peopleintheindustrialized coun-
triessuffer from food borne di seases each year caused
by microbes3. Food additives have been used for cen-
turiesinthefood processing practicesfor severa pur-
posesincluding the prevention of microbia growth and
increasein thefood shelf lives?. Dueto the excessive
useof food preservativeswhich someof them aredoubt-
ful to be carcinogenic and teratogenicand dsoincreas-
ing consumer demand to natura foodswithalong shelf
lifeand without chemical preservatives, food produc-
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erstrend to replace chemica preservativeswith natural
formssuch asoilsand herbal extractsas antibacteria
additives*®. Inthe recent years, effortshave been de-
voted tofind new antimicrobia materialsfrom natural
resources for food preservation®. Reportsindicated
that many extracts and essential oilsof edible plants
had propertiesto prevent against awiderange of fun-
gal contamination of foodg*¢™,

Themints, Mentha speciesbe ongingto thefamily
Labiatae (Lamiaceae), arewiddly distributedin Eurasia,
Austrdia, and South and North Africa. Various species
of Mentha have been used asfolk remediesfor treat-
ment of bronchitis, flatulence, anorexia, ul cerativecoli-
tisandliver complaints, duetotheir anti-inflammatory,
carminative, antiemetic, diaphoretic, antispasmodic,
anagesic, stimulant, emmenagogue, and anticatharral
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activities?.

Regarding to Menthalongifolia L., many studies
have focused on chemical and functional characteris-
ticsof the plant, but the aim of present study wasto
evaluate the composition and potential antimicrobial
activitiesof essential oil of another variety of Mentha
longifolia L. (collected from Khorasan-Iran) on the
growth of some bacteriawhich had not been studied.

MATERIALSAND METHODS

Plant material and extraction of essential oil

Aeria partsof theMenthalongifolia L plant were
collected in 2013 from Khorasan Province (the north-
east of Iran). Theplant confirmed by Medicina Plants
Institute, Ferdows University, Mashhad, Iran. Thees-
sentia oil of aerial partsof the Menthalongifolia L.
was extracted with water steam distillation using a
clevenger apparatusaccording to themethod of British
Pharmacopoeia. Thedistilled essentid oilsweredried
with anhydrous sodium sulfate and stored in the Steril -
izedvid at 4°C until use!®.

Analysis of the essential oil

Thechemica composition of theessentia oil was
andyzed usng GC-MS technique. The mass spectrom-
eter was Agilent 6890 N GC/5973M SD-SCAN
(Agilent Technologies, PdoAlto, 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 mi/min.
Diluted samples(1/100in hexane, v/v) of 1.0werein-
jected manually. Theidentification of the components
was based on the comparison of their retention times
and mass spectrawith thedatagivenintheliterature,
Nationd Institute of Standard and Technology (NIST),
Wiley and our own created library!?3,

Organismsand inoculation conditions

Thetest organismsused in thisstudy included Ba-
cilluscereus PTCC1023, Pseudomonas aer uginosa

PTCC1310 and Proteusvulgaris PTCC1449 which
were obtained from Persian Type Culture Collection
(PTCC), Iran.

To preparemicrobid suspension, bacteria species
werecultivated on nutrient agar (Merck, Germany) dant
a 37°Cfor 24 h. Findly, suspensionswere adjusted to
0.5 McFarland standard turbidity!*3*4. Bacterial sus-
pensions were standardized to concentrations of
1.5x108 CFU/mI™,

Minimum inhibitory concentration (MIC) test

Menthalongifolia L. essentia oil dissolved at 5%
dimethyl sulfoxide (Aplichem, Germany) and Then, it
diluted to the highest concentration (30000 pg/ml), and
then serial twofold dilutionsweremadein aconcentra:
tionrangefrom 7.25to 7500pg/ml.

MIC vauesof essentid oil againgt microbid strains
weredetermined based onamicrowel| dilution method.
Ninety fiveul of Mullerhinton broth (Merck, Germany)
was dispended into each 96 wells. Onehundred pl of
stock solution of Menthalongifolia L. essentid oil was
addedintothefirst wells. Then 100 pl from their serial
dilutionswastransferredin to other consecutivewels
except thewell 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 s and then incubated at 37°c for 24 h. Microbial
growth was determined by detecting the absorbanceat
630 nmusing the EL X808 Elisareader (Biotek Instru-
ment Inc, USA). TheMIC of essentia oil wastakenas
thelowest concentration that showed no growth{*314,

RESULTSAND DISCUSSION

Chemical composition of Menthalongifolial . es-
sential ol

Chemica composition andysisof the essentid all
identified atotal of 66 compounds. The main compo-
nentsof essentid oil were Carvone (32%), 1,8-cineole
(19%), piperitone (12%), limonene (9%) and limonene
(6%) representing 78% of the total oil. Other sepa-
rated components accounted for lessthan 22% of the
all.

It hasbeen accepted that theanti-microbial activity
of most essentid oilsisrelated totheir phenolic monot-
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erpenesi’®. According to the findings, Mentha
longifolia L. essential oil isagood source of oxygen-
ated mono-terpeneswhich have s gnificant anti- micro-
bial properties.

Effect of essential oil of Mentha longifoliaL. on
microbial species

Antimicrobia activity of essential oil of Mentha
longifolia L. wasdetermined viathemicrowd | dilution
method against three bacteria. Theresultsof invitro
antimicrobid activity assay showed tha theessentid ail
possessed broad antimicrobial activity against the mi-
croorganismstested.

Theantimicrobid effect of essentid oil against the
microorganismsisshownin TABLE 1. Resultsobtained
from the microdilution method, followed by measure-
mentsof M1C and MBC indicated that essentid oil of
Menthalongifolia L. exhibited significant antibacterid
activity against tested bacteriaand the sensitivity was
as follows: P. vulgaris>P.aeroginosa>
B.cereus.oxygenated mono-terpenesarelipophilicin
nature and act on the cell membranewhich cause sub-
gtantial morphol ogical damage, resultinginachangein
permeability and therelease of cdllular contentg™el.
TABLE 1: Minimuminhibitory concentration (ug/ml) and

minimum fungicidal or bactericidal concentration (ug/ml)
of essential oil of Mentha longifolia L. essential oil

Micr oorganisms MIC MBC or MFC
(pg/ml) (ng/ml)
Bacillus cereus 58 232
Pseudomonas aeruginosa 145 58
Proteus vulgaris 29 58

The values in the table are an average of 3 experiments

High proportion of mono-terpenespresent in Men-
thalongifolia L. and its combination with phenolic
monoterpenshasshownto ledtoasynergistic activity
resulting in destabilization of the microbial mem-
brane[17,18].

Theexistence of other antimicrobial constituents
such as 1,8-cineol € combined with other minor con-
stitutesmight beinvolved inimproving overdl antimi-
crobid activity of essentid ails.

CONCLUSION

Mentha longifolia L. isapopular and medicina

plant nativeto Iran. During recent years, more attention
haspaidto thisplant duetoitssignificant antimicrobia
activity infoodindustry. Thisstudy characterized chemi-
cal composition and antibacterial propertiesof Men-
thalongifolia L.essentid oil endemicto Khorasan prov-
inceinlran. In conclusion, the results of the present
work showed that Mentha longifolia L. essentia ail
had an antimicrobial activity and can beused asan an-
timicrobial additiveinfood systems. However, further
studies are needed to evaluate the organoleptic and
pharmeaceutica effectsand practical effectivenessof this
application.
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