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ABSTRACT

This work is part of the chemical composition’sdstuof the essential oil's antibacterial activityc antioxidant
power. This oil is extracted, from an aromatic amedicinal plant of the Algerian flora, in order fond new
metabolite products, which are characterized byialdgical activity. The investigations and researoh the
essential oil; extracted from the dried leaves afilus nobilis Lauraceae, which was harvested inrégion of
Skikda (East of Algeria); and separated by gas ofatwgraphy coupled by a mass spectrometry (GC/kSylted
in obtaining Twenty-two constituents, represent®@7% of the essential oil of Laurus nobilis. Thaim
compounds identified are 1,8-Cineole (45.36%)0fgéld by bornylene (17.25% ), linalool (8.13%), aadbinene
(7.48%). The antimicrobial activity of the oil weested using the agar disc diffusion method, bgrd@hing the
inhibition zone and the minimum inhibitory concetitbn. The results have shown a great potentialthef
antimicrobial activity against the tested straimgth an enhanced sensitivity towards the Gram negatrains of
Salmonella enterica and Klebsiella in comparisothwithe other tested bacteria. The tests resulthefessential
oil's antioxidant activity, obtained with the amtidical method 2,2- diphenyl-1-1-picrylhydrazil (BA) and the
iron-reducing power (FRAP), were compared with #ho$ the ascorbic acid; the usual synthetic antaxt. The
comparison have demonstrated; firstly with the DPRidthod a considerable level of antioxidant agtiaf the
essential oil (IG, = 72.78 + 2.70ug/ml), but still lower than that found for the sgatic antioxidant that is the
ascorbic acid; while the opposite occurred with tfea reduction method, with an higher obtainedueabf (EGy =
14.66 +0.96ug/ml), for the essential oil's antioxidant activity

Keywords: Antibacterial activity; Antioxidant activity; Biogsticides; Chemical composition; Essential lodurus
nobilis.

INTRODUCTION

The therapeutic use of plants is an integral pathe traditions of all the cultures. The medicinalorization of
these practices is done, especially, through tbkatisn and identification of new molecules. Thessmpounds
continue to offer new alternatives to modern mewicFurthermore, they generally have the advaraghgeing less
toxic than their counterparts of synthetic origin.
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The history of aromatherapy was thus born and With progress of science, new active ingredients reewl
pharmacological properties have helped in makiegniedicinal and aromatic plants (MAP) authentigydrii].

The study of essential oils is the current topiat tintrigues research laboratories, where new petses are
implemented for a more sophisticated conceptioplaifit biotechnology. Essential oils are used inreherapy,
pharmacy, perfumery and cosmetic products [2] figirtrichness in active ingredients that are changéh vital

energy from natural origirLaurus nobilis (Lauracegdeaves and essential oils are used as preciocssspvhich
are used as aromatizer for food in the culinargfg3.

In traditional medicine,Laurus nobilisis used for its antiseptic, anti-cancer, anti-spadim anti-mutagenic
properties, and as a treatment for digestive desrfil-6].

Because of these ethno-botanical surveys, the imesesting of this study was to be able to detaenthe chemical
composition of the essential oils extracted from kaves of a plant, to explore the effect of theit® on some
pathogenic bacterial strains and to use their giclémt power as a natural alternative (Biopesticide

EXPERIMENTAL SECTION

1.1.Vegetal material

The vegetal material used during the realizatiortho work consists of leaves of thaurus nobilis Lauraceae
species harvested in March 2013 from the city dk&k (Algeria), the gps coordinates are (N 36 182011 'E 6 °
53'14.786 "). The leaves are dried for 10 dayséndpen air, protected from sun’s rays, moistugt aran ambient
temperature.

The plant was identified by Pr. Chahma Abdelmagidhotanist from the Department of Biology, Universof
QOuargla, Algeria, a specimen was deposited atehieanium of the University under the number GO2Q13-

1.2. Extraction of the essential oil

The extraction of the essential oil is carried bythydro-distillation in an apparatus type Clevangierein 100 g
of dried leaves are immersed in a flask of 100@fmiater for 3 hours. The essential oil obtained eed with
MgSO4 and kept in the refrigerator at 4°C.

1.3. Chromatographic analysis (GC/MS)

The essential oil analysis dfaurus nobiliswas performed at the INRAP (National Institute Résearch and
physico-chemical analysis) of Tunisia, The gas wofamgraph used is an Agilent 6890, coupled to asmas
spectrometer type Agilent 5975B with a quadrupolgzation voltage of 70 eV. The column used is adiFs; 5%
Phenyl Methyl Siloxane with a length of 30 m andiernal diameter equal to 0.25 mm. The wire thiss being
0.25 um.

The operating conditions are :

- The temperature of the injector (1:50 split mo@&0°C.

- The temperature programming: from 50°C to 300°& mte of 2°C/min.
- The vector gas used is helium with a flow rat®.&fml / min.

The temperatures of the quadrupole source are,fnesgectively, at 230°C and 150°C. The Lineamtie indices
(RI) for all the compounds were determined usinglkanes as standards. Identification of individeaipounds
was performed by matching their mass spectral feagation patterns with corresponding data (NIST add
Wiley?7 libraries), and by the laboratory database.

1.4. Antibacterial activity

1.4.1.Bacterial strains used

The microbiological material consists of eight lesietl pathogens strains, responsible of some seiiigfiectious
diseases. These bacteria afscherichia coli, Klebsiella pneumoniae, Leistermaonocytogenes, Proteus,
Pseudomonas aeruginosa, salmonella, Staphyloccausus and Staphyloccous SpThey come from the
microbiology laboratory of the hospital Mohamed BODIAF-Ouargla- and microbiology laboratory of the
University Kasdi Merbah, Ouargla.

1.4.2.Disc diffusion method

The evaluation of the antibacterial effect of tlesential oil was tested by the agar diffusion sestording to the
NCCLS guidelines [7].
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The disc method is a product distribution methoddst from a paper disc that can qualitatively meashe
sensitivity of the strains towards the antimicroleiffects [8].

The disc method is chosen in this study for itmkglity and simplicity. This method provides pralnary results on
the strains susceptibility and the antibacterigivdg of the product, thanks to the diameterstod tnhibition zones
appearing around the discs measured in millimefdre. bacterial strains were prepared in an apptgpmedium
culture and adapted to the standards. The disksegnpted in the essential oil are put on the serfaicthose
medium and incubated at 37 °C for 24 hours. Alisese performed three times.

1.4.3.Determination of the minimum inhibitory concentration (MIC)

The minimum inhibitory concentration (MIC) of ouil was determined according to BenabderrahmanealBE],
for the microbial strains, by agar diffusion in Mlee-Hinton, with some modification; Because of then-
miscibility of essential oils in water, it was didd diluted in DMSO (dimethyl sulfoxide) to achiexeoncentration
range of 1-0.01 mg/ml, and then incorporated inskglof 6.0 mm of diameter for each 0.01 ml of pheduct. The
same volume of DMSO is used as a control produle Microbial suspensions are prepared accordintpgo
standards (0.5 McFarland which is equivalent t& @BU/ml) [10]); 0.1 ml of inoculum is immediatelgaded on
agar using a sterile spreader.

The discs containing various concentrations of &seoil are placed directly on the surface of #dgar. Under 37
°C during 24 hours. The MIC is the lowest concditgraof the essential oil required to completelibit the
growth of the microorganisms tested around the. diidests are repeated three times.

1.5. Antioxidant activity

1.5.1.Method of DPPH

The method used to evaluate the scavenger effettteoéssential oil of the plant against DPPH rddisathat of
Mighri, Hajlaoui, and al et Braca, Sortino, and[all, 12], with some modifications (essential dilited in absolute
ethanol); 1 ml of essential oil at different conications diluted in ethanol are added to 1 ml ef BPPH solution
prepared at 0.4 mM in ethanol. After 30 min of ibation in the dark, the absorbance reading at 507 The
mixture of 1 ml of the DPPH solution and 1 ml dfi@hol is taken as control product.

The reduced level of these molecules by DPPH isemged in percentage according to the followingfda:
Ag— A
0, = 0 e
1% ( /A0 ) X 100

WhereA, is the absorbance of the control reaction Apd the absorbance of the Sample.

As an indication, the ascorbic acid as a standaoivk for its anti-radical effect was tested in flataAs for the
inhibitory concentrations (I§g) they are calculated from the curves of linear@sgion. Tests were carried out in
triplicate.

1.5.2.Ferric reducing power(FRAP)

The reductive activity of the Iron of our essentidlis determined according to the method desdribg Oyaizu
[13]. A volume of 2.5 ml of phosphate buffer (0.2l 6.6) was added to a 1 ml of plant extract atovs
concentrations, followed by 2.5 ml of potassiuntitgranide (1%); after stirring, the mixture wasubated at 50°C
for 20 min. A volume of 2.5 ml of trichloroaceticid at 10% is added to the mixture before beingrfieged at
3000 r/min. From these tubes, 2.5 ml are takenyhizh are added 2.5 ml of distilled water and 0l5ofnferric
chloride (0.1%). Reading the absorbance of thetimamixture at 700 nm against a blank preparedlaity, while
replacing the extract by ethanol that permit tabcate the spectrophotometer (UV-Visible); a staddaalibration
curve is obtained from a standard antioxidant’sitsmhs, which is the ascorbic acid at different aamtrations,
whose absorbance is measured in the same conditsotiee samples. The Evalue is the effective concentration
that reduces the iron in an absorbance of 0.5.dbtained by interpolation from the linear regi@ssnalysis [14].
However, an increase in absorbance correspondsit@eease in the reducing power of the extractiete[15].

RESULTS AND DISCUSSION
2.1. Gas chromatography—mass spectrometry analysis ofgmtial oil

The results of the analysis by gas chromatograpagsnspectrometry of the chemical composition ofHEeare
presented in Table 1.
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Table 1: Chemical composition of the essential adif Laurus nobilis leaves from Algeria

Compounds Rl Aera%
a-Thujene 739 0,24
1R-o-Pinene 767 3,18
Camphene 820 0,4
Sabinene 945 7,48
L-B-Pinene 953 2,32
B-Myrcene 1022 0,38
(+)-4-Carene 1147 0,27
1,8-Cineole 1253 45,36
y-Terpinene 1373 0,57
Terpinolene 1535 0,2
Linalool 1655 8,13
Borneol 2008 0,19
4-Terpineneol 2090 2
a-Terpineol 2186 2,14
L-bornyl acetate 2766 0,64
Pseudolimonene 2970 0,6
Bornylene 3216 17,25
Methyleugenol 3574 6,84
Elemicine 4444 0,29
Nerolidol 4466 0,15
Spathulenol 4511 0,5
Caryophyllene oxide 4529 0,61
Total 99,74

RI : retention indices relative

A total of Twenty-two compounds were identified,rr@sponding to a percentage of 99.7% of all théafsd
components. The 1,8-cineole appears to be the nwjostituent of the essential oil (45.36%), followby
bornylene (17.25%), linalool (8.13%), and sabind@el8%). The essential oil composition, showed Ilsimi
tendencies to those published for other geograptegéons: the monoterpene 1,8-cineole is repadae the main
component of the essential oil of Morocco [16, Tdnisia [18, 19], Egypt [20], of Tirkiye [21, 23tan [23], Italy
[24] and Argentina [25].

The essential oil's content showed some variatiorike same plant, harvested from different gedgcag origins,
and from different parts of the tree. While compgrbetween the oil's compositiar the Laurus nobilis collected
in Tunisia and the one collected in Morocco, weiaceat that there are some significant differencelsiclv have
given, for the first oil, concentration in 1,8-coie of (56.31%), borneol (11.04%) and valencene0@%) [19], and
for the second oil concentrations of: 1.8 -cing@@.81%), 2-carene (13.03) and trans-ocimene (1104) There is
evidence that the chemical composition changelsaressential oils could be attributed to the gquigjcal origin of
the plant, the extraction technique, time of hareesl climate factors [26, 27].

2.2. Antibacterial activity

Regarding the bacterial sensitivity testing towatlils essential oil, the results are summarizedahld 2. The
values shown, are the results of three measurenigmsinhibitory action results in the appearantaroinhibition

zone around the paper disc impregnated with cruttact of the studied oil. The diameter of the bitibn zone

varies from one bacterium to another. As reponetthé literature, we considered that an extractahlbacteriostatic
propriety if its inhibition diameter is larger th&mm [28].

Table 2: Antibacterial activity of essential oil ofthe leaves ol aurus nobilis
The Values are expressed as +SD (n = 3)

Micro-organisms Disc diffusion assay (inhibition zoe mm) MIC (mg/ml)
Gram negative
Escherichia coli 13.73+£0.25 0.5
Salmonella enterica 20.47 +0.68 0.2
Proteus 12.13+0.06 0.33
Klebsiella pneumoniae 21.93+04 0.11
Pseudomonas aeruginosa 10.73 £ 0.25 -
Gram positive
Staphylococcus aureus 1450+ 0.5 0.25
Listeria monocytogenes 11.33+0.57 -
Staphylococcus Sp 13.03 +0.25 0.66

The essential oil ofaurus nobilisreacted positively to the microbial strains testddte also, large differences in
the diameters of the inhibition zones obtainedgitag from 10 to 21 mm. Theaurus nobilisplant showed some
inhibitory activity of the microbial growth, thisigtifies its use in traditional medicine as anlzatterial treatment
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[4, 6]. Our results show a great variability in thecteriostatic qualities of the oil towards th#edtent strains. Only
the strains Gram negati@almonella entericandKlebsiella pneumoniaare more sensitive than the other bacterial
strains tested, with a minimum inhibitory concetitna, respectively of (0.2 and 0.11) mg/ml. Theesgtial oil is
considered moderately active against gram-negatians Escherichia coli, Proteys and those of gram-positive
(Staphylococcus aureus, Staphylococcusvih an inhibition diameters, respectively, o8(Z3, 12.13, 14.50 and
13.03) mm and a minimal inhibitory concentratioespectively, of (0.5, 0.33, 0.26 and 0.66) mg/mheT
Pseudomonas aeruginosdrains are proving to be more resistant, thieeiated to their great ability to develop
resistance to many antimicrobial agents, hence frexjuent involvement in hospital infections [28fccording to
Oussalah, Caillet [30], the biological activity ah essential oil is to be related to its chemicahgosition, the
principals compounds’s functional groups (alcohg&gnols, aldehydes) and the synergistic effectsvdmn
components. Most of the works that had as subjestunly the mechanism of action of the active etssleqils
compounds claim that their main area of actiorhés thacterial plasma membrane [31]. The cell mengbdrthe
bacteria is disintegrated [32], it loses its stnuetand becomes more permeable to ions. The lesidhe cell
membrane can also allow the dissipation of the pitlignt and the decrease of the membrane pot¢88hlThe
antimicrobial action of our oil can easily be dttried to its high level with mono oxygenated tegsri,8-cineole
which is already known for its antibacterial powerfight against several bacterial strains testegl B4]. The
combined action (synergy) of different compoundshatorigin of this extract may explain the vaoatiin results
for the same species from different regions. Actwydo Oussou, Kanko [35], these molecules act ndst a
synergistic action, either alone or in the essémil In addition, these minors’ compounds canngigantly
contribute to the activity of the essential oil§].3

2.3. Antioxidant activity

Regarding the antioxidant activity of the essentits, it is determined by two different methodsfallows: the
DPPH method and the iron reduction power metho@. rEsults are summarized in Table 3. With the firethod,
1,1-diphenyl, I-2-picryl hydrazyl (DPPH), we obtatha stable radical, purple while in solution aad b maximum
absorption characteristic at 517 nm. The routireqmol applied is based on the disappearance afattieal when
the DPPH is reduced by a compound with a free-ghdicoperty, causing the transformation of the cdtom
purple to yellow. The I¢; value (otherwise known as the inhibitory conceidraat 50%) is determined by our oil
and the standards used. It is defined as the ctratiem of the sample required to achieve a 50%ed=e in the
absorbance of the initial solution of DPPH. Theyl@alues are inversely proportional to the scaveeffect whose
low values reflect a significant anti-radical etf§&7]. From Table 3, the l§gvalues obtained show that the ascorbic
acid has a low rate of kg with a value of (IGy = 6.42 + 0.36 pg/ml) in comparison with our esigril (ICsp =
72.78 pg/ml), reflecting a significant anti-radigaitential. It appears from these results thawitanin E (ascorbic
acid) is a more effective antioxidant than the e8akoil studied. In several reports, the anti@t activity of
essential oils can be linked to the phenolics petslundeed the comparative study on the possitmfireducing the
DPPH radical by different chemotypes, proved that phenolic chemotypes show, in vitro, a much steorand
higher expressed antioxidant capacity than thosa dn-phenolic chemotypes [38]. In our case, degphe low
content of phenolic compounds in the essentiabbllaurus nobilis(Table 1), this oil showed a high antioxidant
activity, allowing it to be used as a therapeutioltin various applications and in many other ar&ais result is
probably due to a synergistic or antagonistic axtéon between the different constituents of theepsal oil that
can create an effective system against free ragiedlich could explain this antioxidant tendeneyatdition, it is
reported by several authors that synthetic antamtisl have a much bigger ability to trap the DPPthced than the
essential oils [39-41].

Table 3: The antioxidant activities of the essentlavils from the leaves olaurus Nobilis
Values are expressed as +SD (n = 3)

Scavenging activity
DPPH ICs¢ (ug/ml)  FRAP ECsq(pg/ml)
Laurus nobilisessential oil 72.78 +2.70 14.66 £ 0.96
Ascorbic acid 6.42 £ 0.36 66.73 +0.37

For the reducing power, the antioxidant activitytled sample is based on the reduction of ferric(fel"), present
in the complex [KFe (CN})], into ferrous ion (F&Y). This causes the transformation of the ferricgtarof potassium
yellow color to a blue one inside a reaction medam700 nm, whose intensity depends on the redywiger of
the essential oil. The essential oillafurus nobilisshowed an antioxidant activity with an &®@alue of 14.66 +
0.96 pg / ml, while the ascorbic acid as a conprolduct gave a value of 66.73 + 0.37 pg/ml. Figurg-ig .1.)
shows that the reducing power increases with timeemtration of the samples, which clearly demortestréghat the
essential oil has a more effective antioxidantégtthan that of the control product.
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Fig .1. Reducing power of Laurus nobilis essentiail
CONCLUSION

This study aimed to characterize and valorizehefAlgerianLaurus nobilisessential oils. The chemical profiles of
the investigated oil highlighted by 1,8-Cineole, rBgdene, Linalool and Sabinene as major compound. A
considerable degree of antibacterial and antioxidativities was found in essential oil evaluatedhis study. Our
results clearly demonstrate that the essentialobil@urus nobiliscan well present an interesting alternative ntura
which it can be useful for food preservation pharendical treatment and aromatherapy products.
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