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Abstract— The study was carried out on the ethanolic and aqueous extracts of the Pistacia lentiscus leaves and fruits. The
extracts were tested for its antibacterial activity against the following organisms; Staphylococcus aureus, Esherichia coli
and Klebsilla pneumonia at different concentrations of 40, 80, 100, 120 pl. The ethanol extract of Pistacia was more
effective than water extract. ethanol extract showed variation in the anti-bacterial activity toward S. aureus that isolated
from clinical source, the zone of their inhibition ranged between (10-25mm).
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l. INTRODUCTION

Pistacia lentiscus L. is an aromatic member of the
Anacardiaceae family. In Libya, (Pistacia lentiscus) is an
evergreen shrub or tree and producing bright red globose
berries [1], P.lentiscus occurs in various regions, the aerial
parts of P. lentiscus has traditionally been used against
several diseases [2]. Mastic gum from Pistacia has been
used by folkloric medicine for the relief of upper
abdominal discomfort, stomach aches, dyspepsia and
pepticulcer [3]. The fixed oil extracted from mature fruits
is commonly used in Tunisian traditional medicine as an
anti-ulcer, wound healing and antiseptic [4]. Several
biological activities have been attributed to the essential oil
from aerial parts of P. lentiscus. such as their antifungal,
antibacterial an antimicrobial effect [5] [6] [7]. Some
works reported the chemical composition of the essential
oil from aerial parts of P. lentiscus of diverse countries of
the Mediterranean region [8]- [9]. Previous phytochemical
studies of P. lentiscus presented that the major components
were glycosides, flavonoids, alkaloids, saponins, tannins,
terpenoids and steroids. Aim of the present work was to
investigate the antibacterial activity of Pistacia lentiscus
leaves and fruit extracts against some pathogenic bacteria.

Il. METHODOLOGY

Collection the Samples

The plant material was collected from the Taknes area, east
of the city of EL Marj, Libya. This plant was identified by
Department of Biology, Faculty of science, Benghazi
University, Elmarj, Libya.

Preparation of the extracts

The leaves and fruits were air-dried at room temperature,
and ground into fine powder using an electric blender. The
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powder using was transferred into closed containers. Each
of powdered air-dried planet material was extracted with
water and ethanol. Five grams (5g) of each powdered
sample was mixed in a conical flask with 100mL of
deionized water or organic solvent, plugged, then shaken at
100rpm for 24 hours, each of the extracts was filtered
rapidly through gauge and then by No. 1 Whatman filter
paper. The filtrates were then concentrated in rotary
evaporator [10].

Test organisms

Escherichia coli, Staphylococcus aereus and Klebsilla
pneumoniae. The bacterial strains which obtained from EI-
Marj hospital.

Antibacterial Screening Method

To objectively evaluate the antimicrobial activity of the
Pistacia lentiscus extracts, the following microorganisms
were tested: Gram negative - Escherichia coli and
Klebsilla pneumoniae; Gram positive - Staphylococcus
aureus, were cultivated and stored in Nutrient Agar (NA)
bacterial cultures incubated for 24 hours at 37°C. The
Muller-Hinton agar medium was used for antibacterial
assay. The agar diffusion method was used to accurately
assess the antimicrobial activity of the extracts Equip the
bacterial suspension by taking from 3-5 colonies of
bacteria and put in 3-4 ml Normal saline. Then, we took
from suspension 100ul and put in all agar plates by sterile
cotton swab containing bacterial cultures incubated for 24
hours at 37°C [11]; [12]. Then, the extracts were applied
directly on agar plates using the drop method (100 pL),
[13]. Next, the prepared extracts were poured in to the well
in the standard concentration (100 pL). All the plates were
incubated for 24 hours at 37°C. Subsequently, the presence
of the zone of inhibition could be measured on the plates.
All tests which performed in triplicate and clear zones
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greater than 7 mm were considered as positive results
because Cork borer was 7 mm in diameter [14].

I1l. RESULTS AND DISCUSSION

The best result was the extracts of the Pistacia fruits
dissolved in ethanol more than the extracts of Pistacia
leaves dissolved in ethanol. Perhaps the reason is that the
active substances are found at higher rates in the fruits of
the plant than the leaves. Ethanol extracts gave better
results than distilled water extracts. Staphylococcus aereus
bacteria were the most affected than other bacteria (24.22
mm) at 100 pl then Klebsiella pneumonia bacteria then
Escherichia coli bacteria. This may be due to the
difference in the structure of the cell wall between Gram-
positive and Gram-negative bacteria, Where the effect of
the extract on the cell membrane. Observed from the
results that the greater the concentration the greater the
diameter of the inhibition zone, where concentration were
used: 40l & 80ul & 100 pl & 120 pl. Table (1,2).

These results confirm previous reports of antibacterial
activity of P. lentiscus which have been shown to be more
effective against the Gram-positive than the Gram-negative
bacteria [15], [16], [17]. The structure of the Gram-positive
bacteria cell wall allows hydrophobic molecules to easily
penetrate the cells and act on both the cell wall and within
the cytoplasm. Phenolic compounds, which are present in
the P. lentiscus, generally show antimicrobial activity
against Gram-positive bacteria [18], [19]. The cell wall of
Gram-negative bacteria is more complex. It has a thin
peptidoglycan layer more than in the cell wall of Gram-
positive bacteria. This observation is consistent with
previous work carried out with several plants.

Table 1: Effect of Different Concentrations of ethanol Extract of

Pistacia fruits and leaveson Growth of Bacteria.
Bactenia 0 E0pl 100 1204

fruits leaves fruits leaves | fnmts | Jeaves fruits leaves

Escherichia 13.38 114 1558 | 1365 | 2129 |[1721 2227 1034
coli

Staphylococcus | 15.69 1341 1836 1363 2333 | 2167 2422 2234
aurens

Klebsiella 1479 12.63 1823 | 1432 | 2231 | 1806 2333 2031

pneumonia

Diameter of the well 7 mm - average diameter of the inhibition
zones in mm - at least 6 replicates

Diameter of the inhibition zones in mm
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Figure 1:Effect of Different Concentrations of Eethanol Extract
of Pistacia fruits and leaves on Growth of Escherichia coli
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Diameter of the inhibition zones in mm
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Figure 2: Effect of Different Concentrations of Eethanol Extract
of Pistacia fruits and leaves on Growth of Staphylococcus aureus
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Figure 3: Effect of Different Concentrations of Eethanol Extract of
Pistacia fruits and leaves on Growth of Klebsiella pneumonia

Table 2: Effect of Different Concentrations of Distilled Water
Extract of Pistacia fruits and leaves on Growth of Bacteria.

Bacteria 40pl 80ul 100ul 120ul

fruits leaves | fruits leaves | fruits leaves | fruits leaves

Escherichia 11.33 | 10.33 1541 | 1159 19.21 | 1361 20.28 | 15.88
coli

Staphylococcus 14.31 11.57 18.34 13.42 22.67 16.57 23.47 19.51
aureus

Klebsiella 1256 | 11.50 15.64 | 1337 | 21.08 | 1543 | 2252 | 16.51
pneumonia

Diameter of the well 7 mm - average diameter of the inhibition zones in
mm - at least 6 replicates

IV. CONCLUSION

From the study, it can be concluded that the antibacterial
activity of Pistacia ethanol extracts was found to be high
for gram positive and gram negative strains. so we can
conclude that the activity varies according to the plants
species and the type of solvents used for extraction.
Different solvents with different polarity may result in
extraction of different types of biologically active
compound from plants. These bioactive compounds may
go and bind to the cell wall of the microbes leading to
inhibition of its growth.

ACKNOWLEDGMENT
The author is very grateful to Botany Department, Faculty
of science, Benghazi University, Elmarj for their support to
prformme this work.

40



Int. J. Sci. Res. in Biological Sciences

REFERENCES

[1] M. Charef, M.Yousfi, M. Saidi, P. Stoccker, “Determination of
the fatty acid composition of Acorn (Quercus), Pistacia lentiscus
seeds growing in Algeria”, J. Am. Oil Chem. Soc. vol.85, pp. 921-
924, 2008.

[2] R.Y. Bentley and H. Trimen, Medicinal Plants. J. and A
Churchill, London, 68. 1980

[3] M.J. Al-Habbal, Z. Al-Habbal and F.U. Huwez, “A Double-Blind
Controlled Clinical Trial of Mastic and Placebo in the Treatment
of Duodenal Ulcer”, Clinical and Experimental Pharmacology
and Physiology, vol.11, pp. 541-544, 1984

[4] M.N. Rejeb, M.L. Khouja, Z. Ghrabi, R. Chemli, A. Albouchi, A.
Khaldi, M. Dahman, “Guide des plantes médicinales et
aromatiques”. Maghreb Editions. Tunis. Tunisie, pp. 25-26, 2006

[5] A. Barra, V. Coroneo, S. Dessi, P. Cabras and A. Angioni,
“Characterization of the Volatile Constituents in the Essential oil
of Pistacia lentiscus L. from Different Origins and Its Antifungal
and Antioxidant Activity”, Journal of Agricultural and Food
Chemistry, vol.55, pp. 7093-7098, 2007

[6] A. Lamiri, , S. Lahloui, , B. Benjilali and M. Berrada,
“Insecticidal Effects of Essential Oils against Hessian Fly,
Mayetiola destructor (Say)”, Field Crops Research, vol. 71, pp.
9-15. 2001

[7] L. Bonsignore, F. Cottiglia and G. Loy, “Antimicrobial Activity
of Pistacia lentiscus Aerial Part”. Fitoterapia, vol. 69, pp. 537-
538, 1998

[8] V. Castola, A. Bighelli, and J. Casanova, “Intraspecic Chemical
Variability of the Essential Oil of Pistacia lentiscus L. from
Corsica”. Biochemical Systematics and Ecology, vol. 28, pp.79-
88, 2000

[9] R. Congiu, D. Falconieri, B. Marongiu, A. Piras and S. Porcedda,
Extraction and Isolation of Pistacia lentiscus L. Essential Oil by
Supercritical CO,. Flavour and Fragrance Journal, vol. 17, pp.
239-244, 2002

[10] M. Sidibe, J. F. Scheuring, M. Kone, P. Hofman and M. A.
Frigg, “The baobab tree as a source of vitamins” Agroforestry
Today, vol. 10, pp. 7-9, 1998

[11] K. Kolanjinathan, P. Ganesh and M. Govindarajan,
“Antibacterial activity of ethanol extracts of seaweeds against
fish bacterial pathogens”. Eur. Rev. Med. Pharmaco. Scie. vol.
13, pp.173-177, 2009

[12] M.A. Osman, “Chemical and Nutrient Analysis of Baobab
(Adansoniadigitata) Fruit and Seed Protein Solubility”. Plant
Foods for Human Nutrition, vol. 59, pp. 29-33, 2004

[13] F. J. Chadare, A. R. Linnemann, J. D. Hounhouigan, M. J. R.
Nout and M. A. J. S. Van Boekel, “Baobab Food Prod ucts: A
Review on their Composition and Nutritional Value,” Critical
Reviews in Food Science and Nutrition, vol. 49, issue. 3, pp. 254-
274, 2009

[14] P. S. Rao and K. S. Parekh, “Antibactrial activity of Indian
seaweed extracts” Bot. Mar. vol. 24, 577-582, 1981

[15] C. C. Tassou and G. J. E. Nychas, “Antimicrobial activity of the
essential oil of mastic gum (Pistacia lentiscus var. chia) on Gram
positive and Gram negative bacteria in broth and in Model Food
System”, International biodeterioration & biodegradation, vol.
36, issue, 3-4, pp. 411-420, 1995

[16] L. lauk, S. Ragusa, A. Rapisarda, S. Franco and V. M. Nicolosi,
“In vitro antimicrobial activity of Pistacia lentiscus L. extracts:
preliminary report”, Journal of chemotherapy, vol. 8, issue. 3, pp.
207-209, 1996

[17] G. B. Raho, Evaluation of antibacterial activity of essential oil
from Algerian Pistacia lentiscus resin. Journal of Medicinal
Botany, vol. 1, pp.8-14, 2017

[18] F. Nazzaro, F. Fratianni, L. De Martino, R. Coppola, and V. De
Feo, “Effect of essential oils on pathogenic bacteria.
Pharmaceuticals (Basel, Switzerland) ”, vol. 6, issue. 12, pp.
1451-1474, 2013

[19] H.1. IL Fergani, M.A. Alteerah, Y.M. Adim, M.M. Alareefi,
E.M. Elshikhi, “Antibacterial Activity of Phlomis Floccosa and

© 2022, 1JSRBS All Rights Reserved

Vol.9, Issue.1, Feb 2022

Marrubium Alysson on Growth of Some Pathogenic Bacteria”,
International Journal of Scientific Research in Multidisciplinary
Studies, vol.6, issue. 10, pp.14-18, 2020

AUTHORS PROFILE

Fatimah M. Omar dabnoun

Bachelor from Botany department faculty of science,
University of Benghazi in 2008, master of botany from
Botany department, University of Benghazi in 2016.
Member in staff teaching since 2017.

Wafaa S. Ali mahjoub

Bachelor from Botany department faculty of science,
University of Benghazi in 2008, master of botany from
Botany department, University of Benghazi in 2014.
Member in staff teaching since 2015.

Dr. Munay A. Alteerah

Bachelor and master degree from Botany department,
University of Benghazi in 2004, 2010, PhD from
University Putra Malaysia in 2017. She is working as a
lecture in botany department, university of Benghazi since
2018.

41



