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ABSTRACT

This study wasaimed to eval uate the chemical coposition and antimicrobial
activities of the volatile oil of Mentha pulegium (Labiatae). Twenty one
volatile compoundswereidentified by using gaschromatography (GC) and
gas chromatography-mass spectroscopy (GC-MS). Theresults showed that
thevolatile oilsmainly contained about 31.66 % 1-Menthol and 27.76 % 1-
Menthone. Antimicrobial activities of volatile oil was studied against three
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bacterial strains (E. coli., Saphyllococcus aureus and Salmonella typhi)
and four fungal species (Fusarium, Aspergillus sp., penicillium sp. and
Trichoderma sp) at concentration 0.1 ml and 0.3 ml (10 mg/ 1 ml)). The
volatileoil had stronginhibitory effect for all bacterial and fungal speciesat

concentration 0.3 ml (10 mg/ 1 ml) of thevolatileoil.
© 2014 Trade Science Inc. - INDIA

INTRODUCTION

Mentha; the genus of Labiataefamily, includes20
species that spread all over the world. Mentha
pulegiumL. isone of the Mentha species commonly
known as pennyroyal. It is native speciesof Europe,
NorthAfricaandinAsiaMinor and near East!?. One
of theprincipa causes of food quality deteriorationis
the oxidation of unsaturated lipidsinitiated by freeradi-
cag¥. TheMenthagenusisamember of thisfamily
and represents by about 6 speciesin thefloraof Iranl™.
Menthaspecies are generally known under the name
“na’na” and “pooneh” in Iran and commonly used as

herba tea, flavoring agent, and medicind plant®. Andy-
ssof theessentiad oil revea ed the presenceof piperitone
(38.0%), piperitenone (33.0%), terpineal (4.7%), and
pulegone (2.3%) asthe mgjor components. Theresults
showed asignificant activity against microorganisms
especidly Gram-positive bacteriawith inhibition zones
and minima inhibitory concentrationva uesintherange
of 8 to 21 mm and 0.25 to 4 ul/ml, respectively,
whereastheleast suscepti blewere Gram-negative bac-
teriaespecially Escherichiacoali®™. The dependence of
Mentha pulegiumL. (pennyroyal) essential oil com-
position, obtained by supercritical carbon dioxide (SC-
CO2), with thefollowing parameters: pressure, tem-
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perature, extraction time (dynamic), and modifier
(methanol) was studied. Theresultswere also com-
pared with those obtained by conventiona hydro distil-
lation method in laboratory conditions. Regarding the
percentages of menthone (30.3%) and pulegone
(52.0%). The eva uation of the composition of each
extract was performed by gas chromatography—mass
spectrometryt. The chemica composition of European
pennyroyal (Mentha-pulegium) essential oil and to
characterize theinvitro antioxidant and antimicrobial
activitiesof itswater (hot and cold) and ethanolic ex-
tractsand of theessentia oil. Theessentid oil revealed
menthone, pulegone and neo-menthol asthemain con-
stituents, comprising 35.9, 23.2 and 9.2% of the es-
sentia oil, respectively®®. Theaim of thisstudy wasto
identify thechemica compostion and evaduatetheanti-
microbid activity of Egyptian Mentha pulegiumL. oil
againg different microorganismsinorder to vaidateits
traditionaly used.

MATERIALSAND METHODS

| solation of thevolatileoils

Air-dried aerial partswere cut in small piecesand
subjected to steam distillation for threehoursusingthe
method described by Marcusand Lichtenstein’®, and
Weaver™, Thevoldtileoilsweredried over anhydrous
sodium sulfate and stored under N2 atmospherein
amber vidsat 4 °C until they were analyzed.

GC-M Sanalysisconditions

For qudlification, theessentid oil wasanalyzed on
Gas Chromatography Mass Spectrometry HP 6890
SeriesA (Agilent) by usingA Thermo Scientific (TR-
5MYS), (5% Phenyl Polysil Phenylene Siloxane) capil-
lary column (30 mx 0.25mmi.d.; 0.25 pm film thick-
ness). Helium (He), having aflow rateof 1.00 ml/min,
wasused ascarrier gas. The GC oven temperaturewas
kept at 50 °C for 5 minutes and programmed to 250
°C. The injector temperature was 250 °C. The amount
of injectionwas1uL.

| dentification of components

Retentionindicesfor all compoundswere deter-
mined according to theVan Den Dool method®. While
identification of the components was based on com-
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parison of their masspectrawith thoseof internd (com-
puter) library, Wiley7n.1 and PMW_Tox3.1libraries
and somereference compounds.

Antimicrobial activitiesof volatileoils
1. Microbial strains

Thebacteria and funga strainswereobtained from
themicrobiology Lab., Botany Department, Faculty of
Science, Zagazig University. Bacterial speciestested
wereE. coli., Saphyllococcusaureus and Salmonella
typhi and fungal specieswere Fusarium, Aspergillus
Sp., penicilliumsp. and Trichoderma sp. Theoil was
dissolvedin dimethylforamide(DMF) for antimicrobia
investigation at thefina concentration of (10mg/ 1 ml).

2.Antibacterial activity

Antibacteria activitiesof volatile oil weretested
using pour platetechniqueat two concentrations 0.1 ml
and 0.3ml (10mg/ 1 ml). Culturing and incubated of
different bacteria specieswerecarried out at 37 °C for
24 hours. After the elapse of incubation periods, the
diameter of inhibition zoneswasmeasured. Theinhibi-
tion zoneformed by thevolatile oil against the particu-
lar test bacteria strain determined asthe antibacterial
activitieg™,
3.Antifungal activity

Czepak Dox mediaused for cultivation of fungal
species. Themedium was seeded with different fungal
species. After solidification of mediaon plates, make
poresin agar with cup pores (15 mm) diameter. Two
concentrations 0.1 ml and 0.3 ml (10 mg/ 1 ml) of the
volatile oil weretransferred into the well. Dimethyl
foramide (DMF) wasused only asacontrol. Theplates
wereincubated for 7 daysat 30°C. The inhibition zone
formed by the extract against the particular test fungal
strain determined astheantifungd activitiesof theex-
tract.

RESULTSAND DISCUSSION

Chemical composition of thevolatileoils

Theresultsobtained from thegasliquid chromato-
gramwerereportedin TABLE 1, wecan seefrom these
resultsthat we have twenty one compoundswere char-
acterized. Themagjor componentsareasfollows: 30.85
% 1-Menthol and 27.76 % 1-Menthone.
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TABLE 1: Thevolatilecompoundsidentified from thevolatileoil of Mentha pulegium by using GC-M S

Retention time

Number Compound in min % Molecular weight Molecular formula
1. Alpha-Pinene 7.06 0.37 136 CioH1s
2. Beta-Pinene 8.49 0.59 136 CioH1s
3. Limonene 10.13 2.75 136 CioHs
4, 1.8-Cineole 10.28 4.68 154 CioH1s0
5. 1-Menthone 14.42 27.76 154 CioH1g0
6. Mentho-furan 14.53 2.36 150 CioH10
7. L-Menthone 14.76 7.16 154 CioH1g0
10. Alpha-Terpinol 15.69 0.53 154 CioH150
11. D-Pulegone 16.87 153 152 CioH160
12. L-Carvone 17.15 141 150 CioH140
13. Piperitone 17.44 1.14 152 CioH160
14. (+)-M enthyl Acetate 17.97 5.27 198 CioH2»0,
16. Alpha-Bourbonene 20.36 0.40 204 CisHos
17. Beta-Caryophyllene 21.35 2.81 204 CisHos
19. Caryophylleneoxide 25.62 0.66 220 CisH2,0
20. gamma-selinene 25.95 0.74 204 CisHos
21. ThUJ opsene 26.58 0.86 204 CisHos
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Figurel: Gaschromatography-mass spectroscopy (GC-M S) of thevolatileoil of Mentha-pulegium

Antimicrobial screening

Saphyllococcus aureus and Salmonella typhi) and Antibacterial activity

fungal species (Fusarium, Aspergillussp., penicillium
Theantimicrobial activitiesof Mentha-pulegium SP-and Trichoderma.sp.). Volatileoilsstrongly exhib-
volatile oil were evaluated by apour platetechnique 1tédantimicrobid activity agandt thetested strainsat al

method against bacterial species (E. colj. concentration.
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TABLE 2: Antibacterial activity of volatileoil of Mentha- pulegium

Inhibition zone diameter in mm

Bacterial species

0.1ml 0.3ml
Escherichia-coli 7 10.0
Saphyllococcus aureus - 15.0
Salmonella typhi 13 20.0
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Figure2: Antibacterial activity of thevolatilecil of Mentha-pulegium

Antifungal curve

mO0.1ml
s
I 0.3ml

l\

20
18
16
14
12

L

=
o
e W »

Inhibition zone in mm

L

oN B O
k

Escherichia-coli  Staphyllococcus Salmonella typhi
aureus

Fungal strains
Figure3: Antifungal activity of thevolatileoil of Mentha-pulegium

DaainTABLE2andinFigure2 evaluatethat The TABLE 3: Antifungal activity of thevolatileoil of Mentha-
maximum inhibitory responsesareindicated after the  Pulegium

treatment of E. coli., Saphyllococcusaureusand Sal- . Inhibition zone diameter in mm
s . . Fungal strains

monella typhi with highest concentration of theoil (0.3 0.1ml 0.3ml

ml), whilethemoderating inhibitory responseafterthe  Fusarium oxysporum 35.0 45.0

treatment of E. coli., and Salmonella typhi withnor-  Aspergillus sp. 28.0 40.0

mal concentration of theoil (0.1 ml). Theresultwas  Penicilliumsp. 38.0 58.0

showed that Saphyllococcusaureushadisthehigh- ~ Trichoderma sp. 12.0 30.0

estresistance speciestotheoil a 0.1 ml concentration. Antifungal activitiesof thevolatileoil of Mentha-

Antifungal activity pulegium were evaluated against the tested fungal
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grains. Theoil showed srongly inhibitory activity against
all speciesat 0.1 and 0.3 ml concentrationsasshownin
TABLE 3and Figure 3.

CONCLUSIONS

The chemical composition of Egyptian Mentha-
pulegiumoil wasinvestigated. Vol atile oil from Men-
tha pulegium, was obtained by steam-distillation
method, and itschemica compositionwasdetermined
by GC-MS. Theresultsindicated that thevolatileoils
mainly had about 30.85 % 1-Menthol and 27.76 % 1-
Menthone.

Theresults showed that volatile oils of Mentha-
pulegiumhave strong antibacterid activitiesagaing (E.
coli. and Salmonella typhi at concentration 0.1 ml and
0.3ml (10mg/ 1 ml)) and antifungal activitiesagainst
(Fusarium, Aspergillus sp., penicilliumsp. and Tri-
choderma sp. at the same concentrations.
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