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1 ABSTRACT 
In this study, The Montaigne of Boutaleb contains a plant heritage characterized by the 
presence of several species that possess medicinal properties. The methanolic and aqueous 
extract of the leaves of Pistacia lentiscus were prepared, the yield of the methanolic extract 
was 2 .99 g the percentages 37.2% and the yield of the aqueous extract is 0.98 g with 
percentages 19.6%. The total dosage of polyphenols and flavonoids in the methanol extract 
was 38.27 ± 6.30 mg EAG/g extract and 9.80 ± 0,160, mg EAG/g extract, respectively. The 
total dosage of polyphenols and flavonoids in the aqueous extract was 26.76± 2.47 mg 
EAG/g extract and 4, 15±0.09 mg EAG/g extract, respectively. The effect of aqueous and 
methanolic extracts of mastic leaves were evaluated using the DPPH test. Both extracts 
have shown a weak trapping effect towards the free radicals with an IC50 68.27 ± 9.96 μg/ml 
and with an IC50 72.92 ± 9.43 μg/ml respectively, then weak activity antioxidant .The 
antibacterial activity of the methanolic and aqueous extract of the leaves of Pistacia 
lentiscus is significant. The aqueous and methanolic extract of mastic leaves possess a very 
strong anti-inflammatory activity to protect the membrane of human blood red blood cells. 
 
2 INTRODUCTION 
Plants constitute an important source of active 
natural products, which differ widely in terms 
of structure and biological properties. They 
have a remarkable role in traditional medicine 
in different countries (Argolo et al., 2004; 
Johnson 2001). The Reactive Oxygen Species 
(ROS) naturally produced in our body are 
highly reactive molecules responsible for the 
deterioration of macromolecules in the cell 
(proteins, lipids, glucides, DNA). Under normal 
conditions, the damage is controlled by the 
antioxidant defense system which includes 
enzymatic (superoxide dismutase, catalase; and 
glutathione peroxidase), non-enzymatic factors 
(vitamins: ascorbic acid, tocopherols, 

carotenoids) and other antioxidant 
micronutrients present in fruits, vegetables and 
plant (Rietveld A and Wiseman 2003, Serafini  
et al.,2003) . Oxidative stress plays a crucial role 
in the development of age-related diseases 
including arthritis, diabetes, dementia, cancer, 
atherosclerosis, vascular diseases, obesity, 
osteoporosis, and metabolic syndrome (Tan et 
al., 2018, Abbas et al., 2017, Liu et al ., 2005 ) 
Inflammation and oxidative stress play an 
important role in various diseases. 
Inflammation is an immunological defense 
mechanism elicited in response to mechanical 
injuries, burns, microbial infections, allergens, 
and another noxious stimulus. In the human 
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body, inflammation is considered part of the 
complex biological response to remove injury 
or harmful stimuli such as pathogens, damaged 
cells, or irritation. This response leads to many 
physical symptoms such as pain, fever, and 
swelling, because of many associated changes 
such as vasodilation, increased vascular 
permeability, and plasma extravasation (Yoon 
and Baek 2005, Winrow et al ., 1996, Gutteridge 
1995, Menichini et al ., 2009, Mueller et al ., 
2005). Pistacia lenitscus L. is a tree from 
Ancardiaceae family, which can reach over 15 
m in height and grows in arid and semi-arid 

areas of Algeria, its vernacular name is 
“Darwo”. P. atlantica is valued because it is the 
source of mastic gum (Bellakhder, 1997). 
Among 15 known species of pistachios, only 
some species grow in Algeria, such as Pistacia 
vera L., Pistacia atlantica Desf, and Pistacia lenitscus 
L. These have played an important role in folk 
medicine and have been used in the treatment 
of eczema, throat infection, renal stone, and 
asthma. They also act as astringent, anti-
inflammatory, antipyretic, antibacterial, 
antiviral, pectoral, and stimulant (Tohidi   et al., 
2011). 

 
3 MATERIAL AND METHODS 
3.1 Plant material: The areal parts of R. 
eriocalyx were taken from the massif of Boutaleb 
(X1 E: 5° 30' 2.46” Y1 N: 35° 44‟ 41.74”; X2 
E: 5° 25' 17.69” Y2 N: 35° 50‟ 1.85"; X3 E: 5° 
8' 35, 98” Y3 N: 35° 43‟ 12.47"; X4 E: 5° 18' 
45.10” Y4 N: 35° 41‟ 3.56”). In May 2017. 
3.2 Preparation of aqueous extracts: The 
method for preparing aqueous extracts from 
the dried plant has been already described by 
Predrag et al., (2005).Briefly, dried plant 
material (10 g) was stirred in 100 ml of distilled 
water for 15 min at 90 ◦C followed by rapid 
filtration through four layers of gauze and then 
by a more delicate filtration through Whatman 
filter paper #1. The resulting filtrate evaporated 
to dryness under vacuum. The powder was 
stored at −10 ◦C until required. 
3.3 Preparation of methanol extract: The 
areal parts of the two species were powdered 
and macerated in 80 % methanol for 24, 48 and 
72 h, at the laboratory temperature (1:10 w/v, 
10 g of dried herb). After maceration, the 
extracts were collected, filtered and evaporated 
to dryness under vacuum (Lakić et al., 2010). 
The dry extracts were stored at a temperature 
of -18 °C for later use. 
3.4 Determination of Total Phenolic 
Content: For total polyphenol determination, 
the Foline Ciocalteu method was used (Li et al., 
2007). The samples (0.2 mL) were mixed with 1 
ml of the Folin-Ciocalteu reagent previously 
diluted with 10 mL of deionized water. The 

solutions were allowed to stand for 4 min at 25 
°C before 0.2 mL of a saturated sodium 
carbonate solution (75 mg/mL) was added. The 
mixed solutions were allowed to stand for 
another 120 min before the absorbance was 
measured at 765 nm. Gallic acid was used as a 
standard for the calibration curve. The total 
phenolic compounds content was expressed as 
mg equivalent of Gallic acid per gram of extract 
(mg EAG/GE).  
3.5 Determination of total flavonoids 
contents: The flavonoids content in our 
extracts were estimated by the Aluminium 
chloride solution according to the method 
described by (Bahorun et al., 1996). Briefly, 1 
mL of the methanol solution of the extracts 
was added to 1 mL of 2 % AlCl3 in methanol. 
After 10 min, the absorbance was determined at 
430 nm. Quercetin was used as a standard. 
Results were expressed as mg equivalent 
Quercetin per gram of extract (mg EQ/GE). 
3.4 DPPH Assay: The donation capacity 
of extract was measured by bleaching of the 
purple-coloured solution of 1, 1-diphenyl-2-
picrylhydrazyl radical (DPPH) according to the 
method of (Hanato et al., 1998). One millilitre 
of the extracts at different concentrations was 
added to 0.5 mL of   DPPH-methanol solution. 
The mixtures were shaken vigorously and left 
standing at the laboratory temperature for 30 
min in the dark. The absorbance of the 
resulting solutions was measured at 517 nm. 
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The antiradical activity was expressed as IC50 
(micrograms per millilitre). The ability to 
scavenge the DPPH radical was calculated 
using the following equation:  
DPPH scavenging effect (%) = [(A0 – A1)/ A0] ×
100 
Where: 
A0: the absorbance of the control at 30 min  
A1: is the absorbance of the sample at 30 min. 
Butylated hydroxytoluene (BHT) was used as 
standard (Bettaie et al., 2011). 
3.5 Reducing power: The reducing power 
was determined according to the method of 
(Oyaizu 1986). Two and a half (2.5) mL of the 
extracts were mixed with 2.5 mL of sodium 
phosphate buffer (pH 6.6; 200 mmol/L) and 
2.5 mL of potassium ferricyanide (10 mg/mL). 
The mixtures were incubated at 50 °C for                 
20 min. After cooling, 2.5 mL of trichloroacetic 
acid (100 mg/mL) were added; the mixtures 
were centrifuged at 200g for 10 min. The upper 
layer (5 mL) was mixed with     5 mL of 
deionized water and 1 mL of 1 mg/mL ferric 
chloride, and the absorbance was measured at 
700 nm against a blank. EC50 value (mg 
extract/mL) is the effective concentration at 
which the absorbance was 0.5 for reducing 
power and was obtained by interpolation from 
the linear regression analysis. Ascorbic acid was 
used as a reference standard (Seema et al., 
2011). 
3.6 The Human Red Blood Cell 
(HRBC) membrane stabilization method: 
To prepare the HRBC suspension, fresh 
completely human blood (10 mL) was collected 
and transferred into the centrifuge tubes. These 
lasts were centrifuged at 3000 rpm for 10 min 
thrice and washed with an equal volume of 
normal saline each time. The volume of blood 
was measured and reconstituted as 10 % v/v 
suspension with normal saline. 
The principle involved here was stabilization of 
human red blood cell membrane by hypo-
tonicity induced membrane lysis. The mixtures 
contain 1mL phosphate buffer (pH 7.4, 0.15 
M), 2 mL hypo saline (0.36 %), 0.5 mL HRBC 
suspension (10 % v/v) and 0.5 mL of plant 

extracts or standard drug (diclofenac sodium) at 
various concentrations (10, 50, 100, 250, 500 
μg/mL). The control was distilled water instead 
of hyposaline to produce 100 % hemolysis. 
The mixtures were incubated at 37 °C for 30 
min and centrifuged at 2500 rpm for 5 min. 
The absorbance of hemoglobin content in the 
suspensions was estimated at         560 nm. The 
percentage of hemolysis of HRBC membrane 
can be calculated as follows: 
 
Haemolysis (%) = (Optical density of Test sample / 
Optical density of Control) ×100 
 
However, the percentage of HRBC membrane 
stabilization can be calculated as follows: 
 
Protection (%) = 100 – [(Optical density of Test 
sample / Optical density of Control) × 100] . 
3.7 Antimicrobial activity: Bacteria Strains 
were obtained from the American Type Culture 
Collection: Gram-positive bacteria 
(Staphylococcus aureus ATCC25923 and Bacillus 
subtilis ATCC6633), Gram-negative bacteria 
(Klebsiella pneumonia ATCC700603) and one 
yeast: Candida albicans ATCC1024. Muller 
Hinton agar was used for bacteria culture and 
Sabouraud for yeast. ,  
3.8 Anti-bacterial Activity: Agar disc 
diffusion method was employed for the 
determination of antibacterial activities of the 
extract (NCCLS1999, NCCLS1 997). Briefly, a 
suspension of the tested microorganism (108 
CFU / mL) was spread on the solid media 
plates. Filter paper discs (6 mm in diameter) 
were impregnated with 10 μL (100 mg/mL) of 
the extract and placed on the inoculated plates. 
These plates were incubated at 37 °C for 24 
hours. Gentamicin (10μg/disc) was used as a 
standard and dimethylsulfoxide DMSO as a 
control. The antibacterial activity was 
determined by measuring of inhibition zone 
diameters (mm) and was evaluated according to 
the parameters suggested by (Alves et al. 2000): 
− <9 mm, inactive ;  
− 9–12 mm, less active ;  
− 13–18 mm, active; 
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− >18 mm, very active. 
3.9 Statistical analysis: Results were 
expressed as the mean ± standard deviation. 
Data was statistically analysed using one-way 
ANOVA and Newman-Keuls Multiple 

Comparison to determine whether there were 
any significant with the criterion of  P values < 
0.05 between methanol extracts of the two  
species and standards, using Graphpad prism 5 
Demo Software. 

 
4 RESULTS AND DISCUSSIONS 
4.1 Performance of extracts: The 
maceration of 5 g of the leaves of Pistacia 
lentiscus L. gave a yield of 0.98g of aqueous 
extract (19.6%), which has the appearance of a 
fine hygroscopic chestnut white powder. Where 
a maceration of the same amount in methanol 

gave a yield of 2.99g methanolic extract (59.8%) 
of caramel colour. Each extract was 
characterized by its colour and yield. Total 
phenolic, flavonoid, and contents of the leaves, 
of two extract P. lentiscus are shown in Table 1 

 
Table. 1: Total polyphenol and flavonoid content of Pistacia lentiscus L. extracts. The values are the 
average of three tests ± SD. 
 
Extracts 

Total polyphenol content 
 mg EAG/g extract 

Flavonoid content 
mg EQ/g extract 

Extract  Aqueous  26,76 ± 2,47 4,15 ± 0,09 

Extract Methanolic 38,27 ± 6,30 9,80 ± 0,16 

   
It is well known that phenolic compounds 
contribute to the quality and nutritional value in 
terms of modifying colour, taste, aroma, and 
flavour and in providing health beneficial 
effects. They also serve in plant defense 

mechanisms to counteract reactive oxygen 
species (ROS) in order to survive and prevent 
molecular damage and damage by 
microorganisms, insects, and herbivores (Vaya 
et al., 1997). 
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Figure 1: Anti-radical activity of the methanolic extract and the aqueous extract of the leaves of 
Pistacia lentiscus L. and BHT vis-à-vis the radical DPPH.  
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The aqueous and methanolic extract of Pistacia 
lentiscus L. leaves contains significant amounts 
of flavonoids and polyphenols, which are 
known as antioxidants with the ability to trap 
radical species. The latter two groups have OH 
molecules in their structure, responsible for 
antioxidant activity if for this reason there is a 
low antioxidant activity of the methanolic 
extract with IC50 68.27± 9.96 μg / ml *** and 
the aqueous extract with IC50 72.92± 9.43 μg / 
ml *** respectively by BHT contribution with 
IC50 8.5 ± 0.8 μg / ml. The results of the 
aqueous extract of this test, which has low 
antioxidant activity, are compared with the 

results of the aqueous extract of the same study 
done by (Ferradji 2011).which finds the 
following results IC50 of the aqueous extract of 
Pistacia lentiscus L. leaves is 51.66 ± 3.91 μg / ml 
and BHT with 54.29 ± 1.99 μg / ml, so this 
antioxidant power is most likely due to the 
phenolic and flavonoid compounds present in 
Pistacia lentiscus L. leaves. 
4.2 Anti-inflammatory activity: The study 
of the anti-inflammatory activity, which is based 
on the effect of the aqueous and methanolic 
extract of Pistacia lentiscus L. leaves on the 
membrane of human red blood cells, gives the 
following results in (fig 2) 

 
 

 
Figure.2: Anti-inflammatory activity of methanolic extract and aqueous extract of leaves of Pistacia 
lentiscus L. and diclofenac 
 
The aqueous and methanolic extract of the 
Pistacia lentiscus L. leaves has a beneficial effect 
on the membrane of human red blood cells, 
because they allow the protection of this 
membrane and gives it great resistance without 
bursting, and without denaturing it by adding 
diclofenac, i.e. these two extracts have a very 
strong and very significant anti-inflammatory 
activity by adding to this "diclofenac" drug. 
These results qualify these two extracts to have 
anti-inflammatory properties, against 
inflammation of the red blood cell membrane 

and to increase their resistance and protection 
value. 
4.3 Antimicrobial activity: According to 
figures (3,4,5) it was observed that all bacterial 
species used in this test have no sensitivity to 
methanolic extract in the leaves of Pistacia 
lentiscus L., and the same result that notices it on 
the aqueous extract ( figures: 6,7,8), while the 
antibiotic considered a perfect result, 
Staphylococcus aureus (25.61 ± 0.19), Bacillus cereus 
(28.61 ± 0.06), Pseudomonas aeruginosa (39.30 ± 
0.55) (figures: 9,10,11) . 
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Figure 3: The effect of the 
methanolic extract on 
Staphylococcus aureus 

Figure 4: The effect of the 
methanolic extract on           
Bacillus cereus 

Figure 5: The effect of the 
methanolic extract on 
Pseudomonas aeruginosa 

Figure 9: The effect of 
gentamicin on Staphylococcus 
aureus. 

Figure 10: The effect of 
gentamicin on Bacillus cereus. 

Figure11: The effect of 
gentamicin on Pseudomonas 
aeruginosa. 
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5 CONCLUSION 
Pistacia lentiscus L. leaves contain significant 
amounts of polyphenols and flavonoids with 
antibacterial activity, low antioxidant, and high 
anti-inflammatory activity. The 

recommendation for future study is  doing 
another study on the same plant using their 
fruits or doing the same study use other 
bacterial strains so as to get more  results. 
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