ISSN : 0974 - 7532 Volume 10 Issue 8

Reseanch & Reviewsd cn

BioSciences

—— REGUIOr Paper

RRBS, 10(8), 2015 [294-298]

Theantibacterial effect of the sagebrush essential oil (Artemisia
herba-albaAsso.) of Western Algeria

Mouchem Fatima Zohra, Hellal Benchaben*, Ayad Nadir a, AyacheAbbassia
Laboratory of Vegetal Biodiversity, Conservation and Valorization, Faculty of natural Science and life, Univer-
sity Djillali Liabes of Sidi Bel Abbes, 22000, (ALGERIA)
E-mail: Hellal_b@yahoo.com; BenchabenHellal@gmail.com

ABSTRACT

The essential oil of sagebrush (Artemisia herba-alba Asso.) of western
Algeriais subject to a physico-chemical and microbiological study. The
extraction of the essential oil was carried out by hydrodistillation using a
Clevenger-type apparatus. Theyield obtained from the aerial parts of this
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plant is interesting for industrial exploitation. Analyses of the sagebrush
essential oil were carried out to determine the physical and chemical
indices. The study of the essential oil activity on the bacterial strains
(Escherichia coli, Bacillus subtilis, Saphylococcus aureus) by the tech-
nigue of Vincent (aromatogram) showed that all of the tested bacterial

strains were highly sensitive.

INTRODUCTION

Algeriaisacountry with adiversearomaticwild
flora that is widely used in traditional medicine.
Over the past few years, severa research groups
have focused on the chemical characterization and
the biological activities of natural products. Sage-
brush (Artemisia herba-alba A sso) isasteppe plant
fromthefamily Asteraceae, known traditionally for
its anti-diabetic and antispasmodic effectd*. It is
commonly called “Chih” throughout the Middle East
and North Africa. The sagebrushisaperennia shrub
that forms clumpsof 30 to 70 cm, white and woolly,
stem numerousand tomentose. Theleavesare short,
usually pubescent with silvery flower heads with 2-
5 sessile or sub -sessile flowers. These latter are
hermaphroditic, whilethefruitisan achene. There-
ceptacle is naked and the corolla is inserted very
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obliquely on the ovary!3.

The works carried out, so far, on this species
arerather of chemotaxonomic interest’* 5. The sage-
brush is characterized by its richness in essential
oils, its high feeding value and its very important
ecologica rolein the fight against desertification®
1. With the intent to contribute to a better recovery
of this species, this modest study endeavoured to
determine the physico-chemical characteristicsand
the antibacterial efficacy of the sagebrush essential
oil vis-a-vis strains originating from patients suf-
fering, for the most part, from urinary tract infec-
tions.

MATERIALSAND METHODS

Sampling sites of sagebrush steppe are located
in the region of El Aricha in Western of Algeria
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Figure 1 : Location map of sampling site (Scale: 1 / 25 000) The harvest of the sagebrush aerial parts (Artemisia
herba-alba Asso) was collected in May 2012 from a homogeneous population (Figure 2)

(Figure 1).

Biomass of the studied specieswasdried for 10
days under shelter at room temperature laboratory
(25-28 °C). The essential oil was obtained by
hydrodistillation of the dried leaves using the
Clevenger-type apparatus®. Thewater fraction was
separated from the organic phase by using
dichloromethane. The solvent wasremoved at room
temperature under reduced pressure on a rotary
evaporator yielding the oils. The oils obtained were
stored under nitrogen in asealed via in the dark at
4°C.

Thebiological activities of essential oilsof Ar-
temisia herba-alba Asso were tested against Ba-
cillus subtilis (ATCC 6633), Saphylococcus
aureus (ATCC 25923) and Escherichia coli
(5044172), that were isolated from microbiologi-
cal analyses at the hospital laboratory of Sidi Bel-
Abbes country. The technique used in our research
is the method of Vincent (aromatogram) which is
believed to permit the examination of the sensitiv-
ity and resistance of bacteriato essentia oils, ina
reliable and reproducible manner®. Stressing the
sensitivity and resistance of the antimicrobial
agents, they were put on aculture based on Mueller-
Hinton agart™.

The emulsification is performed with Tween 80

to 10% to promote contact germ / compound. The
dilutions were prepared by aseptically adding a
quantity of essential oil in the solution of Tween 80
in order to have afinal volume of 60 pl.

The sengitivity of germstested with essentia oils
was characterized by the formation of aclear circle
(zoneof inhibition) around the diskscontaining these
oils. To this effect, theinhibitory effect of essential
oils was evaluated by determining, in millimeters,
the diameter of theinhibition zoneformed™ 2, The
minimum inhibitory concentration (MIC) isthelow-
est concentration of essential oil to whichwedo not
observe avisible bacterial growth after incubation
for 24 h at 37°C3,

RESULTSAND DISCUSSION

The essentia oil of sagebrush is brown and has
a strong aromatic odor. The results of the physical
and chemical analysisare summarizedin TABLE 1.

Compared to theresults obtained from the sage-
brush steppe of El Aricharegion (Algeria), the sage-
brush steppe of Guercif (Morocco) and Matmata
(Tunisia) provide low yields of the order of 0.62%
and 0.65%, respectively1¥, Such difference can
be explained by the environmental factorsinvolved
in the development of the species (altitude, climate,



296

The antibacterial effect of the sagebrush essential oil

RRBS 10(8) 2015

Regular Paper =

Figure 2 : Sand and plant of sagebrush (Artemisia herba-alba Asso)

TABLE 1 : Chemical and physical values of the essential
oil of sagebrush in El Aricha (western Algeria)

Properties Results
Density relative to 20°C 0,84
Miscibility with ethanol 1v/3v
Ph 6,82 (with 18,9°C)
Salinity 0
R.S.S (Rate of Substancesin Solution) 15 mg/l
Conductivity 28,76. 10°
Resistance 34769,23 ?
Acid value 11,78
the soil).

The organol eptic characteristics of the sagebrush
essential oil (Artemisia herba-alba Asso) revedl its
consistency. Miscibility of the oil with ethanol indi-
cates its solubility in alcoholg®. The value of the
acid indicates the presence of free carboxyl group
inthe structure of the essential oil of sagebrush (Ar-
temisia herba-alba. Asso)!*€.

The complexity in essential oils is due to ter-
pene hydrocarbons as well as their oxygenated de-
rivatives, such as alcohols, aldehydes, ketones, ac-
ids and esterg?"18l,

Evaluation of the antibacterial activity of the
sagebrush essential oil

After 24 hoursof incubation for thethreestrains
tested, theresultsare shownin TABLE 2.

The biological activity is manifested by the ap-
pearance of the inhibition circle of the bacterial
growth around the disks containing the essential oil

at different concentrations. Each circle; abright area,
showsthe destruction of pathogensand providesan
accurate indication of the antibacterial activity of
the oil studied. The reading is done by measuring
the diameter of theinhibition circles observed. The
diameters obtained differ from one bacterium to an-
other ranging from 1 mm to 10 mm. The product
tested (Tween 80) has no inhibitory effect on the
threetested strains.

The results indicate a very high sensitivity for
the three bacterial strainsto the essential oil of sage-
brush (TABLE 2).

Minimum inhibitory concentration (MIC) values
of the essential oil of sagebrush are equal for all
bacteria studied. The antibacterial activity of the
analyzed essential oil can beattributed mainly toits
major constituent.

The numerical results and graphs of the essen-
tia oil of Artemisia herba-alba Asso demonstrate
the antibacteria effect vis-a-vis E. Coli, Saphylo-
coccus aureus and Bacillus subtilis.

Thisantibacterial action can be explained by the
fact that the plant produces various secondary me-
tabolitesbel onging to certain classesknown to have
thistype of activity such asterpenoids and phenolic
compoundg® 221,

Theantimicrobial activities of Artemisia herba-
alba can be attributed to the presence of camphor,
1.8-cineole and thujone? 2, |n addition, other mi-
nor components such as borneol have been also re-
ported to have antimicrobial potential(®* %1,
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TABLE 2 : Measures the diameter of the inhibition circle of the three stocks tested

Concentration of HE

(%) T The diameter of inhibition (mm)
Escherichia coli Staphylococcus aureus Bacillus subtilis
Witness (Tween 80) 0 0 0
100% 9 10 6
75% 3 2 5
50% 2 5 15
25% 1 1 1

CONCLUSION

The procurement of essential oil of El Aricha
sagebrush steppe by hydrodistillation provided a
high yield compared with other works. The results
of physico-chemical analysis carried out on the es-
sential oil of sagebrush showed its consistency and
purity. Testsof bacterial sensitivity to different con-
centrations of the essential oil of Artemisia herba-
alba Asso have revealed the presence of antibacte-
rial activity due to the chemical nature of its con-
stituentsand, in particular, itsmajor constituents.

To verify that the effect is specific to the essen-
tial oil of sagebrush, emulsions were made with
Tween 80 to 10%, to avoid any interaction between
the effect of essential oil and that of theemulsifiers.
This work confirms conclusively the antibacterial
activity of sagebrush through the real effectiveness
of its essentia ail.
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