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ABSTRACT

Natural substances from plants have multiple irdes@ut to use in the industry. Essential oilsareery interesting
group of these metabolites that feature differenpprties that make them interesting. We did thidysto obtain an
extract essential oil from the plant Mentha pepgif8outh region Algerian cultivated to the Municipabf Ouargla.
the Mint, widespread in Algeria, of the family Lawcgae is a native herb of several therapeutic pribge
(antiseptic, anti-neuralgic, analgesic ...). Thetragtion of its aromatic fraction offers new perspees in
aromatherapy by hydrodistillation method by a Cleyer-type apparatus. The extract obtained was thgest of
Antibacterial and antifungal activity and a chenlicstudy includes determining the chemical essenihl
composition by GC-MS which showed the product &xsise which might present different interests. The
Antibacterial andantifungal activity of oils was tested using theedi contact method against the growth of
different Fusarium. The results showed great paaéof natural antimicrobial activity against stnas tested. The
analysis of this oil by GC-MS, lets notice the pres of several components which (23.3%), Follotwed’-
Oxabicyclo[4,1,0]heptane,1-methyl-4-(methylethgny(14,6%), Cis-(-)-1,2-Epoxy-p-menth-8-ene (5,72%hd
Bicyclo[2.2.1] heptane-2,5-diol,1,7,7-trimethyl-€hdo,5-ex0)- (4,04%) are the major components.

Keywords: Mints, Essential oils, chemical composition, Aatiterial andantifungal activity and GC-MS analysis.

INTRODUCTION

For thousands of yearshumanity has used variougspfaund in its environment, to treat and curekallds of

diseases, these plants represent a huge resefvpatential compounds attributed to secondary nudits that

have the advantage of being a great diversity efribal structure and they possess a very wide rahgmlogical

activities. However the assessment of these aetviemains a very interesting task that may bénteeest of many
studies [1].

Only at the end of the 18th century that drugspee of a scientific logic. Initially, it was diseered that plants
contained several components, the first pure mealicubstance derived from the plants was morphihih was
extracted from the poppy at the beginning of thi T@ntury [2].

Currently, aromatic plants have a major advantagetd the gradual discovery of the applicationgssdential oils
in their health care and their uses in other amfasconomic interest. Their many uses do they km@mand
increasingly strong global markets.
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With the isolation of the first active ingredientith advances in chemistry to 18th and 19th ceegjithe history of
the therapeutic role of plants is as long as tlohy of humanity itself [3]. Currently, about 2566 modern
medicines are developed from plants [4,5].

At present, approximately 25-30% of all the drugailable for the treatment of diseases are derfveh natural
products (plants, animals, bacteria and fungi).

Today, many work, conducted in the field of ethremphacology, show that the plants used in traditiomedicine
and have been tested, are often effective and almlidsee of toxic plants.

The enhancement of natural resources is a conbatns becoming increasingly important in many doaes as
herbal medicines have more advantages comparegahtioesic drugs.

The African continent has a rich biodiversity amaotgnts in the world, with a very high number ohmts used as
herbs, such as natural foods and for therapeutipgses. Many different natural substances have emiified
and many of them are used in traditional medicondreatment of diseases.

Despite the heterogeneous nature of immense biwmiliyeof the African continent in general and Aligein
particular, there has been little effort devotedht® development of therapeutic agents for thegetgl That is why
we are interested in studying peppermint, freqyamtkd in the Mediterranean.

MATERIALS AND METHODS

Botanical description of Peppermint (Mentha piperiia)

Peppermint is native to the Middle East. It restriben a hybridization between water mihiéntha aquaticaand
spearmint fMentha spicata It grows on rich soil cool and moist humus up1t800 m altitude. Common plant
throughout the temperate regions of the world, @sflg in Central and Southern Europe, where iwislely
cultivated [6].

This is a perennial plant rhizome long, creepinagihg, chevelu. The rod 50 to 80 centimeters,tezeascending,
is divided in opposite branches. Its leaves are 40t cm long, are oval, opposite, short-stalkedcdalate, acute,
toothed, are of a beautiful green and are tingad widdish shades in the sun and copper red isltade, they are
covered with large secretory rounded bristles wihettee fragrant volatiles accumulate [6] [7].

Classification

Reign (Kingdom): Plantae

Division: Magnoliophyta

Class: Magnoliopsida

Order: Lamiales

Family: Lamiaceae

Genre: Mentha

SpeciesMentha pepirita

Figure 12: Peppermint
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Peppermint is sometimes regarded as "the worldssbimedicine ', with archaeological evidence pigdis use at
least from ten thousandths years ago. [6] In therapnt is used against fever, weakness, coughsaaustomach
pain, melancholy, hysteria, sight disorders, ibdlas medicinal properties, as an example we gstiteulating the
nervous system, tonic, stomachic, antiseptic, &sidgand worming. It is also used against parasgitesns and
flowers of mint are burned to drive away fleas mesites and pets, you can also place the mint sawithtsacks of
grain and cheese to hunt rodents . [8] In the fawtustry include the accreditation requirementsaaons,
chocolates, candies, chewing gum, desserts, §tBef@ermint can also be found in some shampooseaenss, that
give hair a mint flavor and produce a cooling séinsaon the skin. [6]

Extraction of the essential oil

The mint was harvested in the region of Ain El Bepovince of Ouargla in the south of Algeria dgrthe period
from the January 2015. The plant leaves are thienl din the shade in a dry and ventilated area ptdtem light.
This work was carried out within the process engiimg research laboratory (Faculty of Science aecdhmology
and Material Sciences) from the University kasdrlmaé Ouargla. The laboratory is responsible forekigaction,
characterization and analysis of essential oils@adt extracts of aromatic plants.

Study of the Antibacterial activity of Essential Ol

Five bacteria (Proteugscherichia coliStaphylococcus aureuBseudomonas aeruginosadAntirobacterg were
chosenfor their high frequency in human infections. Baigtkstrains are lots of ATCC (American Type Cuétur
Collection). They are identified and confirmed lre taboratory of the hospital Bodiaf Ouargla Mohdr(®lgeria).

The aromatogram is based on a technique used iicatdzhcteriology, called antibiogram [10], [11}.Has the
advantage of being very flexible in the choice odducts to test and apply to many bacterial spd&i2g [13]. In
this method, we use filter paper discs of 6mm enuiter, impregnated in different concentrationgssfential oil
diluted in DMSO at 25%, 50% and 75%. These discsl@mosit on the surface of an agar medium inoadilefi¢h
the surface of a bacterial suspension. The incoibatias carried out in an oven at 35°C for 24h factéria and at
25°C for 5 days for yeasts. The absence of mictap@avth resulting in a translucent halo around diee whose
diameter is measured and expressed in millimeters.

Study of the Antifungal Activity of Essential Oil

For the realization of the antifungal activity wadopted method of direct contact, 03 species withén genus
Fusarium are usedin this studyugarium sporotrichioide§usarium graminearunand Fusarium langsethiaeTo

prepare the different concentrations were takeferdift concentrations of essential oilMéntha pepirita(50, 10,
5, 2.5, 1.25, pl) and adjust to 20 ml PDA therratirfor 5 minutes to homogenize the medium PDA wihential
oil.

Chromatographic analysis by GC-MS

Once extracted essential oil of peppermint is oleid allows the analysis to identify and quanttg fproducts
composing it. The essential oil analysis is perfedmby GC / MS Brucker brand Scion SQ 436 (Agilent
Technology)

Column BR-5 Fused Silica 0,25 mm I=15m

gradient method 60 ° C (6 min) to 240 ° C at 3/°riin

T injector: 250 ° C (Mode split / spliteless)

Detector: MS SQ (EI)

The vector gas: He

Gas flow 1.7 ml / min

Scan time 18min

T injection: 250 ° C

Oven temperature: 180 ° C

Temperature Detector: 250 ° C

Injected Quantity: 0,5ul

RESULTS AND DISCUSSION

Antibacterial activity

The results obtained with the experiment showireg the essential oil dflentha pepiritahas a different effect on
the resistance of germs: fBiseudomonnas aeroginosad antirobactéreare moderately sensitive strains, against
Escherichia colandProteusare strains that are highly sensitive.
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Antifungal activity

Antifungal activity is revealed by the absence ogsgnce of mycelial growth. The results of antifalnactivity
diameter of the essential oil dflentha pepiritais presented in the following photos. photo Nshows mycelial
growth (mm) of Fusarium sporotrichioidesFusarium graminearumand Fusarium langsethia@ccording to
incubation time and the concentration of essentialf Mentha pepirita

Photo . 01 : Antifungal Activity of Fusarium sporotrichioides Fusarium graminearum and Fusarium langsethiae of Mentha pepirita

With different concentrations of essential oil exted fromMentha pepirita phot®A, we observe that mycelial
growth of Fusarium sporotrichioidesis remarkable after 72 hours for the control difterent concentrations of
essential oil ofMentha pepirita: 0.0125, 0.025 and 0,06 According to the photo B which represent the
antifonguique activity ofFusarium graminearundepending on the incubation time and the conctotreaof
essential oil oMentha pepiritaone notices that there is an increase of mycgiahth with the incubation time. In
accordance with the photo C representing Antifurgailvity of Fusarium langsethiaVith different concentrations
of essential oil extracted froMentha pepirita we observe that mycelial growth is remarkableraf2 hours for the
control and the different essential oil concentradi the plant 0 0062 and 0.0125 pl by cons 0.0250a05 ul we
observed no mycelial growth Blisarium langsethiag Mentha pepirita

Chromatographic analysis by GC-MS
Gas chromatography—mass spectrometry analysis ofgmtial oil

The results of the analysis by gas chromatograpagsnspectrometry of the chemical composition ofHEeare
presented in Table 1.

Table 1: Chemical composition of the essential adif Laurus nobilisleaves from Algeria

compounds Quantity | formula
(%)

Limonen oxide, trans 23,3 GcH10
7- Oxabicyclo[4,1,0]heptane,1-methyl-4-(methyletyign 14,6 GoHi1cO
Cis-(-)-1,2-Epoxy-p-menth-8-ene 5,72 108160
Bicyclo[2.2.1]heptane-2,5-diol,1,7,7-trimethyl- éhdo,5-ex0)-| 4,04 {H1:0,
Isoneral 3,88 GH1e0
Cis-Verbenol 3,13 GcHie0
Verbenol 2,46 GH1e0
2-Cyclohexen-1-ol,1-methyl-4-(1-methylethenyl)-ftsa 2,26 GH160
3,6-Octadienal,3,7-dimethyl 1,82 181;60
trans —Verbenol 1,47 GcH10
3-Oxatricyclo[4,1,1,0(2,4)]octane, 2,7,7-trimethyl- 1,47 GdH10
Isogeranial 1,30 GH1e0
p-Mentha-1,8-dien-7-ol 1,15 GcHi160
trans -2-caren-4-ol 0,92 GcH10
Bicyclo[3.1.1]hept-2-ene-2-methanol, 6,6-dimethyl- 0,81 GHiO
Cis-p-Mentha-2,8-dien-1-ol 0,72 181,60
trans -p- Mentha-2,8-dienol 0,72 18160
4-Cyclohexylidenebutyraldehyde 0,64 108160
p-Mentha-1(7),8-dien-2-ol 0,61 168160
0-Mentha-1(7),8-dien-3-ol 0,59 16160
3-Cyclohexen-1-carboxaldehyde, 1-3-4-trimethyl 0,50 | CHieO
Naphth[2,3-b]oxirene,decahydro- 0,50 106160
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2,6-Octadiene-1,8-diol,2,6-dimethyl- 0,50 1081802
9,12,15-Octadecatrienal 0,40 GoHsO
2,6-Dimethyl-3,5,7-octatriene-2-ol,,E,E- 0,40 108160
Bicyclo[3.3.1]non-2-en-9-0l,9- methyl- 0,37 1881160
Artemiseole 0,37 GcH1eO
p-Mentha-1(7),8(10)-dien-9-ol 0,37 1881160
Carveol 0,35 GoH160
(S)-(-)-(4-Isopropenyl-1-cyclohexenyl) methanol 9,3 CiH10
Cis,cis,cis7,10,13-Hexadecatrienal 0,29 1Hz:O
Cosmen-2-ol 0,29 GoH1e0
4a,8a-Naphthalenediol,octahydro-,cis- 0,28 10HZ%O;
Limonene diepoxide 0,24 GcHi60,

A total of Thirty four compounds were identifiedpreesponding to a percentage of 75,46% of all swotated
components. The Limonen oxide, trans to be the megastituent of the essential oil (23,3%), follavby 7-
Oxabicyclo[4,1,0]heptane,1-methyl-4-(methylethgny{14,6%), Cis-(-)-1,2-Epoxy-p-menth-8-ene (5,72%nd
Bicyclo[2.2.1] heptane-2,5-diol,1,7,7-trimethyl-éhdo,5-ex0)- (4,04%).

The major components Translated By the chromatdiggpofile (fig.1)
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Figure 1- EO of Mint chromatogram analysis by GC MS

The essential oil's content showed some variatiorike same plant, harvested from different gedgcag origins,
and from different parts of the tree. While compgribetween the oil’'s composition of tidentha pepirita
collected in different country, Our results are@@omitant with other results found by [14]. [15,1@}ve found that
carvone and D-limonene as a major compounds ofEfisvith values> 56%, in particular other [13] folithe
carvone (51.7%), cis-carveol (24.3%), limonene ¥5,3cisdihydrocarvone (2.2%) and germacrene D (1.5%
Sokovic and Griensven reported carvone (49.52%hthome (21.92%), limonene (5.77%) and 1,8-cinedleg%)
as oil major composed for Mentha spicata cultivatedlontenegro. Kofidis et al. reported that linallés the major
component for the EO Mentha spicata Greece.

[18] showed that essential oil extracted from tlEpMentha pepirita from the area of the ghardiadd is in south
Algerian who has almost the same condition thatetktensic poivérée mint harvested in the wilayaafargla, is
composed by trans carveol (58.98%) D-limonene @%) carvone (2.07%), 4-terpineol (3.01%}aryophyllene
(1.56%), germacrene-D (1.42%ypinene (1.26% )3-pinene (2.42%)

we noticed that there are there is evidence thatctitemical composition changes in the essential cauld be
attributed to the geographical origin of the pldhg extraction technique, time of harvest and aferfactors.
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CONCLUSION

Mint is an aromatic herb highly sought by the phacputical, aromatherapy, and several areas. Detiemgni
performance of the organoleptic characteristics ahémical compositions of the essential oils haeenb
investigated.

The evaluation of the chemical composition of prtipe is an interesting and useful task, especitlynew
sources of natural chemical agents. In this contegttried to evaluate the chemical compositioresdential oil
extracted from the poiverée mint grown in south&igeria.

In the development of this study, the essentiabbppeppermint from the Ouargla region, shows tfehas gifted
biological activities due to its wealth of bioagicompounds (Limonen oxide, trans) meter amonglduets that it
must be valued and discover its secrets. It wo@dnberesting to conduct further study on this pland other
medicinal plants to isolate, purify and identifgthctive ingredients with biological activities.

Our results clearly demonstrate that the esseoil@lbof Mentha pepiritacan well present an interesting alternative
natural, which it can be useful for food presemagpharmaceutical treatment and aromatherapy pteduc
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