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ABSTRACT

Pistacia lentiscus L. (Pistaciaceae) is among the most important medicina plants in Algeria
that is known for its antifungal and antimicrobial properties. For this study, the leaves were
collected from the mountainous region of Boumerdes, in northern Algeria. In such a propitious
context, the aim of this study was to enhance Pistacia lentiscus as a medicina herb. For their
antimicrobial activity, extracts of tannin and polyphenols were screened against three
pathogenic bacterial strains and one pathogenic yeast strains. The phytochemical analysis
results showed a remarkable combination of chemical components including a high content in
tannins, in leucoanthocyanins, in glucosids, alcaloids, flavonoids and in saponosids. The
tannins and the polyphenols have strong antimicrobia activity against some species.
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1. INTRODUCTION

Algerianfloraischaracterized by itsfloral diversity: Mediterranean, Saharan and tropical paleo
flora, estimated at more than 3000 species belonging to severa botanical families, 15% are
endemic[1]. This floral diversity gives the traditional pharmacopoeia invaluable wealth. The
mountainous areais rich in endemic species. Among the floral resources, the pistachio.

The genus Pistacia belongs to the family Anacardiaceae, is widespread in the Mediterranean
basin[2].
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Among 15 known spacies of pistachios, only 3 endemic species grow in Algeria, including the
Atlas pistachio (Pistacia atlantica Desfontaines), the terebinth (Pistacia terebinthus Linnaeus)
and mastic (Pistacia lentiscus Linnaeus)[3]. However, in the field of pistachio production in
Algeriacertainly still far behind compared to other Mediterranean countries.

Pistacia lentiscus L. commonly known as Mastic tree or lentisk, is known for its virtuesin the
treatment of ulcers, wounds and slight burns. Algerian traditional medicine mainly uses fatty
oil obtained by expression of the fruits of mastic in the treatment of eczema, diarrhea, throat
infections, jaundice, asthma, stomach pain, intestinal inflammation, kidney stones[4,5] minor
burns, small wounds and rashes[6].

They havevarioushbiological activities, anti-ul cer, anti-atherogenic, hypoglycemic, antioxidant,
anti-inflammatory, antispasmodic, antiseptic, hepatoprotective, analgesic, antipyretic,
antimicrobial, insecticidal, healing[7-12] Anti-ulcer and anti-ulcer duodena of Pistacia
lentiscus has been reported by several authors[13], chewing mastic resin pistachio eliminates
bacteria Helicobacter pylori[14].

Given the limitations of therapeutic chemical drugs[15], the development of research on
medicina plants has been directed towards the achievement of herbal medicines. These are
presented in various dosage forms, responding to specific regulations for the evaluation of
safety, therapeutic efficacy and stability[16].

Each plant has specific constituents such as tannins, glycosids, flavonoids and anthocyanins
that can be used to make drugsiif they are not toxic. This plant has garnered very little scientific
interest so far, particularly in Algeria. For this study, the leaves were collected in spring (in
March) from the mountainous region of Boumerdes, in northern Algeria. By its geographical
position and its micro-climate, this region exhibits an important ecological and floristic
diversity, giving riseto avery strong tradition in herbal medicine practices. In such a propitious
context, the aim of this study was evauate the antimicrobial activity of some tannins and
polyphenolic compounds of extracts leaves of Pistacia lentiscus collected from the
mountainous region of Boumerdes against a diverse range of microorganisms comprising
bacteria and yeasts.

2. MATERIALSAND METHODS

2.1. Plant material

The leaves of Pistacia lentiscus were collected in March 2013 from the region of Boumerdes
at the Lakhdaria Mountain situated in the eastern part of Algeria (Fig. 1, 2) and were identified
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by Dr. Abelkrim, Professor at National School of Agronomy, Department of Botany. Theleaves

were shade dried at room temperature for fifteen days.
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Fig.1. Geographycal situation of collection station of Pistacia

Fig. 2- Lakhdaria mountain collection area of Pistacia lentiscus

2.2. Phytochemical screening
The phytochemical screening methods used are those described by Paris and Northis[17]. The
phytochemical components analysed are: tannins (catechin, gallic), free quinones, coumarins,

flavonoids, akaloids, saponins, glycosids, anthocyanins, leucoanthocyanins, starch and

iridoids.

2.3. Preparation of plant extracts

2.3.1. Polyphenols extract
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The powdered of Pistacia lentiscus (30g) were extracted with methanol (100 ml) for 72 hours.
After this step, the decoction wasfiltered. Thefiltrate was concentrated by evaporation in vacuo
at 40 ° C. using arotavapor and the residue was kept at 4° C[18].

2.3.2. Tannins extract

Tannins extract obtained by extraction of 15 g of powdered for 24 h in about 100 ml of solvent
used (Acetone). This extract was concentrated to dryness and the residue was kept at 4° C[18].
2.3.3. Microorganisms used

The test organisms used included: three bacteria strains. Staphylococcus aureus, Escherichia
coli and Klebsiella pneumoniae and one yeast strain Candida albicans these strains were
collected from the Pasteur Institute (Algiers - Algeria).

2.3.4. Culture media and Antimicrobial assay

Mueller-Hinton agar (MH) and Sabouraud Dextrose agar (SD) were respectively used for
bacteria and yeasts growth. Microbial cultures, freshly grown at 37°C/30°C were appropriately
diluted in sterile normal saline solution to obtain the cell suspension at 105 CFU: ml.

To evaluate antimicrobial activity, an agar well diffusion method was used as described by
Nongpangaet al. (2008). The organismswere spread on MH and SD agar plates by cotton swab.
WEells of 6 mm diameter were punched into the agar medium and filled with 50 ul of plants
extracts. The plates were incubated for 24 h at 37°C for bacteria and 48h at 28°C for yeast.
Determining the sensitivity of the microbia strains to the polyphenols and tannins Pistacia
lentiscus is done using the antibiogram.

Antimicrobia activity was evaluated by measuring the inhibition zone diameter against the test

organism according Duraffour and colleagues (1990).

3. RESULTS

The phytochemical results (Table 1) show that Pistacia lentiscusisvery rich inin total tannins,
gdlic tannins and glucosids. It is moderately rich in flavonoids, anthocyanins,
leucoanthocyanins, alkaloids and saponins. Finally, we must point out that Pistacia lentiscus
has no catechic tannins, starch and iridoids and free quinone, it isalso richer in total polyphenols
than in tannins, figure 3.

The extracts leaves of Pistacia lentiscus have inhibitory action on all microbial strains tested,
but the diameter of the zone of inhibition varies from one strain to another. The screening
antibacterial activity shows that Siaphylococcus aureus is extremely sensitive to the methanol
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extract and acetone extract with a zone of inhibition (17.5 £ 3.54) mm for polyphenols (9.33 £
1.15) mm for tannins, table 2.
Table 1. Phytochemical screening results of Pistacia lentiscus L.

Substances Pistacia lentiscus
Total tannins +++
Catechic tannins -
Gdllic tannins +++
Flavonoids ++
Anthocyanins ++
L eucoanthocyanins ++
Alkaoids ++
Starch -
Glucosids +++
Saponins ++
Iridoids -
Free quinons -
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Fig.3. Graphical representation extraction of total polyphenols and tannins of Myrtus
Communis (P.P.: Polyphenols of Pistacia lentiscus; T.P.: Tannins of Pistacia

lentiscus)
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The results of sensitivity testing of the microbia strains to polyphenols Pistacia lentiscus by

the method of Antibiogram are shown in figure 4.
The results of sensitivity testing of the microbial strains to tannins Pistacia lentiscus by the

method of Antibiogram are shown in figure 5.

Table 2. Screening antibacterial activity of Pistacia lentiscus |leaves extracts collected from

Boumerdes mountainous region (Algeria)

Plant extracts Polyphenols Tannins
Microbial
strainstested
Bacterial strains
Escherichia coli 8+ 141 5.33+ 0.58
Staphylococcus aureus 17+ 3.54 9+ 1.15
Klebsiella pneumoniae 2+ 0.58 0
Yeast strains
Candida albicans 5+ 1.17 19+0.31

Staphylococcus aureus

Escherichia coli

Candida albicans

Fig.4. Photos showing the zones of inhibition caused by polyphenols Pistacia lentiscus

against microbial strains
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Staphylococcus aureus Escherichia coli

Candida albicans

Fig.5. Photos showing the zones of inhibition caused by tannins Pistacia lentiscus against

microbial strains

4. DISCUSSION

4.1. Phytochemical screening of Pistacia lentiscus

Theseresults are similar to those Hamad et al. (2011). These authors reported that the leaves of
Pistacia lentiscus are very rich in tannins, glycosids, in flavonoids and in alkaloids. Also,
Kawashty et al. (2000) reported the glycosids and flavonoids are present in aeria parts of the
pistachio. Pistacia lentiscus contains 12.8% (128 mg / g) of total polyphenols and 7% of total
tannins while Hamad et a. (2011) note 8.9% (89mg / g) for the performance of polyphenols
leaves Pistacia lentiscus. The difference in yield of total polyphenols and tannins of plant
species is a function of intrinsic and extrinsic factors: genotype, environment, geographical
origin, sunshine duration, humidity, rainfall, soil type, harvest time, temperature and drying
time[18-21].

4.2. Antimicrobial activity of Pistacia lentiscus

The two extracts myrtle (polyphenols and tannin) have strong antimicrobial activity against the
majority tested strains. These results are in agreement with those found by Hamad et al. (2011)
that evaluated the antimicrobial activity of methanol extract of Pistacia lentiscus against 10

microorganisms including Staphylococcus aureus, Escherichia coli and Pseudomonas
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aerogenosa. Also, Paivaet a (2010) show that the antimicrobial activity of Pistacia lentiscus
against six pathogenic bacteriaincluding S aureus, E. coli, P. aerogenosa.

Wefound that the methanol extract (polyphenol) of leaves of Pistacia lentiscus havethe highest
antimicrobial activity against Gram + strains, especialy against S. aureus. According our
results, the tannin has antimicrobial activity against all strains tested, specially S. aureus and
Candida albicans. The sensitivity of microorganismsto polyphenols, depending on the species
itself and the structure of polyphenols.

5. CONCLUSION

The extracts leaves of Pistacia lentiscus could be good antimicrobial agents. In perspective, it
would be desirable to complete this study by the extraction of active ingredients from different
parts of the plant (roots, stems, leaves, flowers and seeds) and evaluation of their antimicrobial

activity of several strains of pathogen.
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