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Abstract
Lavandula pubescens Decne is one of five Lavandula species growing wild in Algeria. The plant is widely used
in traditional medicine. In this work, the essential oils of L. pubescens collected from El-mermothia locality in
Tebessa (Algeria) were obtained by hydro-distillation, and subjected to antimicrobial and antioxidant assays.
The antimicrobial activity was tested using the agar disc diffusion method, by determining the inhibition zone.
The most important activity was recorded against Enterococcus faecalis (ATCC 29212) and Escherichia coli
(ATCC 25922). The antioxidant activity was assessed using two methods namely DPPH and Reducing power and
the results revealed significant potency with IC50values of 17.24µg/mL and 33.38 µg/mL respectively; but still
lower than that found for the standard ascorbic acid.(8.86 µg/mL and 20.06 µg/mL)
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Introduction

Preparation of essential oils

The use of medicinal plants has been increasing

100 g of air dried L. pubescens were well crushed

steadily with notable use in the pharmaceutical,

prior to be submitted to hydro distillation using a

cosmetic, and food industries (Christaki et al, 2012).

Clevenger-type apparatus for three hours. The

Their essential oils and extracts as natural sources of

obtained oils were dried over anhydrous sodium

antimicrobial and antioxidant compounds were

sulfate and after filtration stored at 4°C until being

reported worldwide (Sagdic et al, 2002). Essential

tested and analyzed.

oils

are

volatile,

natural,

complex

compounds

characterized by a strong odor and are produced by

Antibacterial activity

aromatic plants as secondary metabolites (Bakkali et

Bacterial strains

al, 2008). They are usually obtained by hydro-

The tests were applied to the following strains:

distillation, steam distillation or dry distillation of a

Escherichia

whole plant or just some parts (Usfda, 2006).

aeriginosa (ATCC 9721). Staphylococcus aureus and

coli

(ATCC

25922),

pseudomonas

Enterococcus faecalis (ATCC 29212).
Lavandula pubescens known as “Zaetereljbal” has
been traditionally used in folk medicine as a

Disc diffusion method

carminative, insect repellent, and antiseptic (Dubai

The evaluation of the antibacterial activity of

and Alkhulaidi, 1997). The genus consists of about 39

essential oil was performed using the disc diffusion

species some of which being used for centuries, either

method according to the National Committee for

dried or as essential oils (Wood, 1997).

Clinical Laboratory Standards

recommendations

(NCCLS., 2000).
In Algerian flora, there are five species from which
three are endemic (Quezel and santa, 1963). Large

The bacterial strains were spread on the Mueller

part of the aroma and flavor of Lavandula genus is

Hinton Agar (MHA). Discs (6 mm Ø; Whatman No.

due

some

3) impregnated with the essential oil were placed on

constituents of which have also shown to have

to

the

presence

of

essential

oils,

the surface of such media and incubated at 37°C for

biological activity and could be responsible for the

24 h. The tests were performed in triplicate.

plants use in folk medicine (Ghazanfar, 1994).
Antioxidant activity
The aim of this work was to evaluate the in vitro

Antiradical activity of the oils was carried out using

antibacterial and antioxidant properties of the

DPPH assay according to Barry (AL. Barry and

essential oils, obtained by hydro-distillation. The in

Thornsberry, 1991). The test was based on the

vitro antioxidant activities were determined by using

scavenging activity of the stable 2,2-diphenyl-1-

two complementary assays; namely inhibition of

picrylhydrazyl (DPPH) free radical. Ascorbic acid was

DPPH radical and reducing power.

used as a positive control. 1 ml of essential oils diluted
in ethanol at different concentrations is added to 1 ml

Materials and methods

of the DPPH solution prepared at 0.4 mM in ethanol.

Vegetal material

After 30 min of incubation in the dark, the

Leaves of L. pubescens aerial parts were collected

absorbance was read at 517 nm.

from El-mermothia locality in Tebessa (Algeria) in
November 2016. The plant was taxonomically

The reduced level of these molecules by DPPH is

identified by Pr. Omar Idoude Biology Department,

expressed in percentage according to the following

Ouargla

formula:

University.

A

voucher

specimen

was

deposited in department herberieum under the

DPPH˙

number DH 7.

ASample)/AControl) × 100
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effect

(%)

=

((AControl–
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where, AControl is the absorbance of the control

Absorption of this mixture was measured at 700 nm

reaction and ASample is the absorbance of the tested

using a UV spectrophotometer (Oyaizu, 1986).

essential oils or Ascorbic acid. The oil concentration

Ascorbic acid was used as a positive control. The EC50

providing 50% inhibition (IC50) was calculated from

was obtained by interpolation from linear regression

the curves of linear regression. Tests were carried out

analysis (Piaru et al., 2012). Increased absorbance of

in triplicate.

the reaction mixture indicated an increased reducing
power (Singh et al, 2011).

Reducing power
The ability of the essential oils to reduce iron (III) was

Results and discussions

assessed by the method of. A Sample of 1.0 mL of

Antibacterial activity

various dilutions of essential oils was mixed with 1

The diameters of the zones of inhibition of essential

mL of 0.2 M sodium phosphate buffer (pH 6.6) and 1

oils for the tested microorganisms are shown in Table

mL (1%) of potassium ferricyanide (K3Fe(CN)6). The

1. The essential oils showed a significant inhibitory

mixture was incubated at 50°C for 20 min, then

effect

acidified with 1 mL of TCA (10%). Finally, 0.25 mL of

bacteria with inhibition zones ranged from 8 to 24.56

FeCl3 (0.1%) were added to this solution. Distilled

mm.

against

gram-positive

and

gram-negative

water was used as blank and for control.
Table 1.Antibacterial activity of the essential oils of the Lavandula pubescens.
Micro-organisms

Inhibition zones (mm)

Escherichia coli (ATCC 25922)

20.2

Enterococcus faecalis (ATCC 29212)

24.5

Pseudomonas aeruginosa (ATCC 27853)

7.1

Staphylococcus aureus (ATCC 25923)

15.3

The most important activity was recorded against

surprising; as these bacteria have an intrinsic

Enterococcus faecalis (ATCC 29212) and Escherichia

opposition to biocides, which is related to the nature

coli

aeruginosa

of their outer membranes formed by impermeable

behaves more resistant due its greater ability to

barrier to hydrophobic compounds (Mann et al,

develop resistance vis-à-vis many antimicrobial

2000). In the presence of permeabilizing agents of

agents, hence their frequent involvement in hospital

the outer membrane, inactive substances against

infections. In fact, the resistance of this strain is not

these bacteria become active (Goudjil et al., 2015).

(ATCC

25922).

Pseudomonas

Table 2.Antioxidant activities of essential oils of Lavandula pubescens.
Scavenging activity
DPPH IC50 (µg / mL)

FRAP EC50 (µg /mL)

Essential oil

17.24

33.38

Ascorbic acid

8.86

20.06

The potent antimicrobial activity of the oils may be

biofilm and the cell morphology in typical biofilm

attributed to the higher percentage of oxygenated

Architecture (Nostro et al., 2009).

terpenes (87.1 %) (Knobloch et al., 1988). Carvacrol
as the main compound was reported to exert specific
effects on S. aureus that destroys the viability of

189 Hamada et al.

The presence of a phenolic hydroxyl group in
carvacrol particularly, is credited with its activity
against pathogens (Ultee et al., 2002).
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Antioxidant activity

significant

Antioxidant activity of L. pubescens essential oil was

activity of L. pubescens essential oils was evaluated

anti-radical

effect.

DPPH

inhibitory

determined by two different methods namely free

and compared with ascorbic acid as a positive control.

radical-scavenging assay (DPPH) and ferric reducing

From Table 2, the IC50 values obtained show that the

power. The results are reported in Table 2.

ascorbic acid has a low rate of IC50, with a value of
(IC50 = 8.86 ± 0.36 µg/ml) in comparison with L.

With the DPPH essay, we obtained a stable radical,

pubescens

purple in solution and has a maximum absorption

reflecting a significant anti-radical potential. This

characteristic at 517 nm. The routine protocol applied

antiradical activity is likely due to the high content of

is based on the disappearance of the radical when the

the phenolic components. Our results were in

DPPH is reduced by a compound with a free-radical

agreement with the reported antioxidant activity of

property, causing the transformation of the color

essential

from purple to yellow. The IC50 is defined as the

angustifolia, L. stoechas and L. pedunculate oils were

concentration of the sample required to achieve a

reported as highly antioxidant species by DPPH

50% decrease in the absorbance of the initial solution

radical scavenging, inhibition of lipid peroxidation

of DPPH. The IC50 values are inversely proportional

and DNA protection assays (Rafael et al., 2015).

essential

oils

of

oils

(IC50=

Lavandula

17.24

species.

µg/ml),

The

L.

to the scavenger effect whose low values reflect a

Fig. 1. Reducing power of L. pubescens essential oil.
For reducing power, the reducing properties are

ascorbic acid as a positive control gave a value of

associated with the presence of compounds which

20.09 µg/mL. Figure 1 indicates that, the reducing

exert their action by breaking the free radical chain by

power increased with the concentration of sample and

donating a hydrogen atom, or reacting with certain

clearly demonstrated that the essential oils have

precursors of peroxide to prevent peroxide formation

significant reducing activity.

(Gulcin et al, 2010).
Conclusion
In this assay, the ability of essential oil to reduce iron

These results confirm the use of this plant by the

(III) to iron (II) was determined and compared to

ancient people as a medicinal plant with antiseptic

that of ascorbic acid, which is known to be a strong

effects since it has an interesting effect on a variety of

reducing agent. Our essential oil showed antioxidant

microbial species such as Escherichia coli and

activity with an EC50 value of 33.38 µg/mL, while the

Enterococcus
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faecalis.

Considerable

antioxidant
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activities were found in the essential oil; evaluated in

Mann CM, Markham JL.1998. A new method for

this study. Our results clearly demonstrate that the

determining the minimum inhibitory concentration of

essential oils of Lavandula pubescens can present an

essential

interesting natural alternative, for food preservation

Microbiology 84, 538 544.

and pharmaceutical treatment.

https://doi.org/10.1046/j.1365-2672.1998.00379.x

oils.
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