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Introduction
In the last years, scientists have focused on increasing human 

infections caused by pathogen bacteria and fungi. Microorganisms have 
unfavorable effects on the quality and safety of life. Synthetic chemicals 
are widely used against these microorganisms; unfortunately, they 
develop resistance to many antibiotics due to the indiscriminate use 
of commercial antibiotics [1]. In addition, these antibiotics sometimes 
cause allergic reaction and immunity suppression. Currently, people 
heal a lot and although in many cases they are turning to synthetic 
drugs, but a vast majority is turning to natural products. Therefore the 
use of essential oils is less damaging to the human health [2] because 
they are generally few toxic and they do not have side effects. On the 
other hand, the food industry at present is facing a tremendous pressure 
from consumers for using chemical preservatives to prevent the growth 
of food borne and spoiling microbes. To reduce or eliminate chemically 
synthesized additives from foods is a current demand worldwide. A 
new approach to prevent the proliferation of microorganisms is the 
use of essential oils as preservatives. Essential oils of plants are of 
growing interest both in the industry and scientific research because 
of their antibacterial and antifungal properties and make them useful 
in many applications, including raw and processed food preservation, 
pharmaceuticals, alternative medicine and natural therapies [3]. 

The species Juniperus phoenicea is considered as an important 
medicinal plant largely used in traditional medicine. Its leaves are 
used in the form of decoction to treat diarrhea, rheumatism [4] and 
diabetes [5]. The mixture of leaves and berries of this plant is used as 
an oral hypoglycaemic agent [6], whereas the leaves are used against 
bronco-pulmonary disease and as a diuretic [4]. To the best of our 
knowledge, there are many papers report on the chemical composition 
of essential oils of J. phoenicea grown in north Mediterranean basin [7-
10]. In the southern part of this later, few studies have investigated their 
antimicrobial activities [11-13]. The aim of this study was to determine 
the antimicrobial and antioxidant activity of leaves of juniperus 

phoenicea ssp. phoenicea extracts (methanol, Ethanol, and acetone) 
grows in Al-Jabal Al Akhdar.

Materials and Methods
Materials

Plant material: The leaves of Juniperus phoenicea ssp. phoenicea L, 
were collected from Al-Jabal Al Akhdar area in Benghazi, Libya (spring 
2013).

Bacteria used: Bacteria were taken from the laboratory of 
microbiology in Banghazi medical center ,which know as multi 
drag resistant bacteria .The bacteria used were Escherichia coli 
(MDR)ATCC, Staphylococcus aureus(MDR) ATCC , Pseudomonas 
aeruginosa (MDR) ATCC , Klebsiella pneumonia (MDR) and 
Acinetobacter sp (MDR) . The organisms were isolated and identified 
by standard methods, and identification confirmed by using phonex 
.The organisms were then sub cultured and maintained on nutrient 
agar slants. 

Chemicals: 1,1-Diphenylpicrylhydrazyl (DPPH˙) , methanol, 
Ethanol and acetone were supplied from Sigma and Merck company. 
Ascorbic acid, Folin-Ciocalteu reagent, ferric chloride, potassium 
ferricyanide, monobasic dihydrogen phosphate, dibasic monohydrogen 
phosphate, trichloro acetic acid, sodium carbonate, anhydrous sodium 
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Abstract
Medicinal plants have recently received the attention of the antimicrobial activity of plants and their metabolites 

due to the challenge of growing incidents of drug-resistant pathogens. The aims of this study were to determine the 
antibacterial activities of the three extract (70% methanol, 70% ethanol and 70% acetone) from leaves of Juniperus 
phoenicea. Also effect as antioxidant of different extracts. For each solvent, content of total phenolics and flavonoids 
were quantified. Antioxidant activity of different extracts were screened using the ferric reducing power and 1, 
1-diphenyl-2-picrylhydrazyl (DPPH•) radical scavenging. The results showed that 70% acetone is the best solvent for 
the extraction of total phenolics, flavonoids, scavenging activity and have exhibited the higher reducing power. The
antibacterial activity of the three extractions from leaves of Juniperus phoenicea was evaluated against five bacterial
strains. The results showed that all extracts of Juniperus phoenicea leaves at concentration of 20%, 30% and 40%
were effective against both Gram-positive and Gram-negative bacteria. We suggest the three extraction solvents of
Juniperus phoenicea leaves were rich in phenolic constituents. Our investigation allows us to support that Juniperus
phoenicea has the antioxidant activity and is effective against all Gram-positive and Gram-negative bacteria.
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sulfate and pyrogallol were obtained from the biochemistry laboratory 
of chemistry department-Benghazi University.

Methods

Extraction of Juniperus phoenicea: The extract was obtained by 
macerating 30 g of the dried leaves from Juniperus phoenicea separately 
in methanol (300 mL/L) for 48 h. The resultant extract was filtered, 
concentrated to dryness in a rotary evaporator under reduced pressure 
at 40°C, and then stored at -8°C until use. Ethanol, and acetone were 
obtained by similar method as methanol extract. 

Antioxidant activities assays and quantitative analysis: All of 
these experimental have been conducted in biochemistry laboratory at 
Benghazi University.

Total phenolic content (TPC): Total concentration of phenolic 
compound in all extracts obtained from leaves of J. phoenicea was 
estimated using the colorimetric method based on Folin-Ciocalteu 
reagent [14]. Quantification was done with respect to standard 
calibration curve of Pyrogallol the results were expressed as pyrogallol 
"µg/ml". Estimation of the phenolic compounds was carried out in 
triplicate. 

Total flavonoids content (TFC): Aluminum chloride colorimetric 
method were used for determination [15]. The calibration curve was 
obtained by preparing different quercetin solutions in methanol at 
concentrations "100 to 500 µg/ml".

Reducing power assay (RPA): The reducing power were 
determined according to the Naznin and Hasan, [16]. Quantification 
was done with respect to stander calibration curve of ascorbic acid the 
results were expressed as ascorbic acid "µg/ml". 

DPPH free radical scavenging activity (RSA): The antioxidant 
activity of the all extracts were measured in terms of hydrogen 
donating or radical-scavenging ability using the stable DPPH ˙method 
as modified by Park et al. [17]. When the DPPH˙ reacted with an 
antioxidant compound in different extracts that can donate hydrogen, 
it was reduced and resulting decrease in absorbance at 517nm using 
UV-visible spectrophotometer, and the mean values were obtained 
from triplicate experiments. The percentage of the remaining DPPH˙ 
was plotted against the sample concentration. A lower value indicates 
greater antioxidant activity. Radical scavenging activity was expressed 
as percent of inhibition and was calculated using the following formula:- 

%DPPH "RSA"=[Abs. of Control–Abs. of Sample/Abs. of 
Control] × 100 

Antibacterial activities of different extracts leaves from the 
Juniperus phoenicea: In this study diluted of extracts leaves from 
the Juniperus phoenicea were used. The diluted extracts leaves were 
prepared by using Dimethyl Sulfoxide (DMSO) to obtain 20% (v/v), 
30% (v/v) and 40% (v/v) concentrations. DMSO was used as negative 
control. The antibacterial activity of each extracts were tested by Hole 
diffusion method [18]. Muller Hinton agar plates were inoculated by 
rubbing sterile cotton swabs after immerse 100 μl bacterial suspensions 
on plates (overnight cultures grown at 37°C on nutrient agar and 
adjusted to 0.5 McFarland in sterile saline) over the entire surface of 
the plate. After inoculation, 9 mm diameter wells were cut into the surface 
of the agar using a sterile cork borer. Different concentrations (20%, 30% 
and 40%) were added to the wells . Plates were incubated at 37°C for 
24 h. Control wells contained DMSO. Bacterial growth inhibition was 
determined as the diameter of the inhibition zones around the discs. Zones 
of inhibition were measured by using ruler .The diameter of zones was 

recorded. Each assay was carried out in triplicate .The effect of different 
extracts on the tested bacteria was compared with the sensitivity of the 
same bacteria to five antibiotics (Colisti sulphate, Amicacin, Amoxycillin, 
gentamicin and sulphamethoxazole trimethoprim). 

Results and Discussion 
Antioxidant evaluation of essential oils extracted from Juniperus 

phoenicea ssp: The antioxidant activities of all extracted of leaves 
Juniperus phoenicea grows are evaluated by:

Total phenolic content (TPC) and total flavonoids content 
(TFC): Data in figure 1 showed that total phenolic content found 
in methanol, ethanol and acetone extracted from leaves Juniperus 
phoenicea grows in Al-Jabal Al Akhdar were (1.361, 2.21 and 2.69 at 500 
µg/ml Concentration) respectively ,the results expressed according to 
pyrogallol as phenolic compound (2.105) at 500 µg/ml Concentration. 
The total flavonoid of methanol, ethanol and acetone extracted from 
leaves Juniperus phoenicea were (1.266, 1.340 and 1.690 at 500 µg/ml 
Concentration) respectively as compared with the qurecetin (1.300 at 
500 µg/ml Concentration) (figure 2). The results of the current study 
using the juniper phoenicea correlated with the findings of other 
investigators [19,20]. Phenols and polyphenolic compounds such as 
flavonoids are widely found in food products derived from plant sources 
and they have been shown to poses significant antioxidant activities 
[21]. Acetone extracted showed high total phenol and flavonoid 
contents. This result is consistent with the findings of Mansouri et al. 
[19] who studied the total phenolic content and antioxidant activity of 
three Juniperus phoenicea extracts methanol, hexane and acetone, and 
found the highest extraction rate of phenolic compounds for Juniperus 
phoenicea was obtained by acetone.

Figure 1: Total phenolic content (TPC) of methanol, ethanol and acetone 
extracted from leaves Juniperus grow in Al-Jabal Al Akhdar and pyrogallol 
as phenolic compound.

Figure 2: Total flavonoids content of methanol , ethanol and acetone 
extracted from leaves Juniperus grow in Al-Jabal Al Akhdar and qurecetin 
as flavonoid compound.
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Reducing power assay (RPA) and The DPPH˙ radical scavenging 
activity: The reducing power assay is associated with antioxidant 
activity and may serve as a significant reflection of the antioxidant 
activity. Compounds with reducing power indicate that they are 
electron donors and can reduce the oxidized intermediates. In this, 
assay the yellow colour of the test solution change to various shades of 
green and blue depending on the reducing power of each compound. 
Presence of the reducers causes the conversion of the ferricyanide to 
the ferrous form [22]. Figure 3 shows the reducing power assay of the 
methanol, ethanol and acetone extracts from leaves Juniperus phoenicea. 
The reducing power assay increase with increase in concentration and 
the acetone extract exhibit higher reducing activity than the ethanol 
and methanol extracts .

DPPH˙ radical scavenging activity assay assessed the ability of the 
extract to donate hydrogen or to scavenge free radicals. DPPH radical 
is a stable free radical and when it reacts with an antioxidant compound 
which can donate hydrogen, it is reduced to diphenylpicrylhydrazine. 
The changes in colour (i.e. from deep-violet to light-yellow) can be 
measured spectrophotometrically [23].

The all extracts when mixed with the DPPH decolorized it due to 
hydrogen donating ability, it was observed that the scavenging activity 
of acetone extract at all concentrations from 100 to 500 μg/ml is rather 
strong than the ethanol and methanol extracts. Table 1 show the radical 
scavenging activity of acetone, ethanol and methanol extracts. Ascorbic 
acid, which used as standard antioxidant. Fatma and Violet [24] found 
that essential oils of Juniperus phoenicea had the highest radical-
scavenging activity followed by all medicinal Plants.

The genus Juniperus is an important component of arid and 
semi-arid ecosystems throughout the northern hemisphere [25,26]. 
Previously, from the genus Juniperus some terpenoids have been 
isolated [17,27], neolignans [28] and flavonoids [29].The species 
of Juniperus is considered as an important medicinal plant largely 
used in traditional medicine. The anti-inflammatory activity of some 
diterpenoids of Leaves juniperus [27] and several studies about the 
essential oil of Leaves juniperus have been published [26]. All oils 
of Juniperus phoenicea of five localities from eastern Algeria have a 
high content of α- pinene, Δ3-carene, limonene, terpinolene and the 
α-terpinyl acetate [30].

The phenolic and the flavonoids compounds are groups of 
secondary metabolites with broad range of biological properties such 
as: antioxidant, antibacterial ,anti-atherosclerosis, cardiovascular 
protection and improvement of the endothelial function, it has been 
reported that antioxidant activity of the phenolic compounds is mainly 
due to their redox properties which allow them to act as reducing 
agents, hydrogen donors play an important role by adsorbing and 
neutralizing reactive free radicals, and chelating ferric ions which 
catalyses lipid peroxidation, and regarded as promising therapeutic 
agent for free radical-linked pathologies [31]. 

Antibacterial activity assay:

The results of the well diffusion test revealed that the all extracts of 
leaves from juniper phoenicea shows a significant activity on bacteria 
tested with varying degrees of inhibition of growth, depending on the 
bacterial strains (Tables 2-4), antibiotic activity of different type of 
bacteria as compare to the standard (Table 5). These results agree with 
that obtained by Malu et al. [32]. 

In the present study, the results for the antibacterial screening have 
shown that extract of acetone from juniperus phoenicea significantly 

inhibit E. coli compared to other extracts (figure 5). This result agrees 
with that obtained by Ekweny and Elegalam [33], who reported that 
juniper phoenicea inhibit E. coli. Also, Malu et al. [32] reported that 
juniper phoenicea extracts possesses antibacterial properties and could 
be used for the treatment of bacterial infections.

This study showed that acetone extracted from juniper phoenicea 
was more effective against staphylococcus aurius bacteria than Ps. 
aeruginosa bacteria in vitro with zones of inhibition ranging from (16 
mm to 19 mm)and (8 mm to12 mm) respectively (Table 2) (Figures 6 
and 7) . In contrast several studies that Ps. aeruginosa more resistant 
against (essential oils) because of the cell wall structure. Gram-negative 
bacteria have an outer lipopolysaccharide wall that can work as a barrier 
against toxic agents [34], which is similar to other reports describing 
the use of essential oils components [35-37]. 

The methanol and ethanol extracts from juniper phoenicea (Tables 
3 and 4) are more effective against Staphylococcus aurius bacteria at 
40% concentration) (Figures 12 and 16), which is similar to reported 
by Mazari et al. [38]. It has been shown that Gram-positive bacteria 
are more sensitive than Gram-negative as was shown by Ait Ouazzou 
et al. [39].

chemical composition of the essential oil of J. Phoenicea is 
dominated by the presence of a major product, α-pinene with an average 
(48.08%), terpinolene (13%) and Δ3-carene(12.4%) [19], which is an 
antimicrobial compound having wide spectra of antimicrobial effects 
against enter bacteria. Similar findings have been reported by other 
investigators [30,40]. The results of the current study using the juniper 
phoenicea correlated with the findings of other investigators Amer et 
al. [6] and Barrero et al. [17]. Massoud et al. [30] showed antimicrobial 
activity of essential oils of J. phoenicea against nine bacteria.

Natural plant antioxidants include phenolic compounds may 
produce beneficial effects by scavenging free radicals [15]. Thus, 
phenolic compounds may help protect cells against the oxidative 
damage caused by free radicals, Korakot et al. [41] reported that the 
extract plant rich in phenolic compounds leads to antibacterial activity.

Conclusion
Antibacterial activities of these extracts were due to abundance 

of the α-pinene and overall chemical constituents of these extracts. 
The antibacterial activity besides several biological activities can be 
employed in place of costly antibiotics for effective control of food borne 
pathogens. Juniperus phoenicea leaves can be a source of antibacterial 
drugs against gram-positive bacteria, especially against multi-resistant 
microorganisms, but it is further research still required.

Figure 3: Reducing power assay of methanol, ethanol and acetone extracted 
from leaves Juniperus grow in Al-Jabal Al Akhdar and vitamin C.
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Concentration of 
vitamin C
" µg/ml "

Percent of 
inhibition (%)

concentration of 
methanol extracted 

from leaves Juniperus 
" µg/ml"

Percent of 
inhibition (%)

concentration of 
ethanol extracted 

from leaves 
Juniperus 
" µg/ml "

Percent of 
inhibition (%)

concentration of 
acetone extracted 

from leaves 
Juniperus
" µg/ml "

Percent of 
inhibition (%)

100 72.3 % 100 37 % 100 39 % 100 39 %

200 80.8 % 200 59 % 200 59 % 200 73 %

300 89.1 % 300 70 % 300 75 % 300 77 %

400 92.8 % 400 83 % 400 87 % 400 89 %

500 96.7 % 500 92 % 500 95 % 500 96 %

Table 1: DPPH radical scavenging activity of vitamine C, methanol, ethanol and acetone extracted from leaves Juniperus grow in Al-Jabal Al Akhdar according to % 
inhibition.

Bacteria
Zone of inhibition mm ± standard deviation

Concentration
20 % 30 % 40 %

Escherichia coli 14 mm ± 0.22 17 mm ± 0.05 19 mm ± 0.12

Staphylococcus aureus 16 mm ± 0.04 18 mm ± 0.05 19 mm ± 0.15

Pseudomonas aeruginosa 8 mm ± 0.17 9 mm ± 0.02 12 mm ± 0.03

Acinetobacter sp 15 mm ± 0.11 17 mm ± 0.17 18 mm ± 0.12

Klebsiella pneumonia 18 mm ± 0.09 20 mm ± 0.13 22 mm ± 0.11

Table 2: Antibacterial activity of Acetone extracted from juniper phoenicea. Each assay in these experiments was repeated three times and the results (mm of zone of 
inhibition) were expressed as average values (± standard deviation). Mean inhibition zone diameter (mm) after 24 h of incubation.

Bacteria
Zone of inhibition mm ± standard deviation

Concentration
20 % 30 % 40 %

Escherichia coli 11 mm ± 0.02 12 mm ± 0.11 13 mm ± 0.03

Staphylococcus aureus 15 mm ± 0.09 17 mm ± 0.05 20 mm ± 0.03

Pseudomonas aeruginosa 11 mm ± 0.22 12 mm ± 0.13 14 mm ± 0.02

Acinetobacter sp 11 mm ± 0.06 12 mm ± 0.13 13 mm ± 0.01

Klebsiella pneumonia 11 mm ± 0.09 12 mm ± 0.05 14 mm ± 0.07

Table 3: Antibacterial activity of methanol extracted from juniper phoenicea.

Bacteria

Zone of inhibition mm ± standard deviation

Concentration

20 % 30 % 40 %

Escherichia coli 10 mm ± 0.21 11 mm ± 0.09 12 mm ± 0.21

Staphylococcus aureus 15 mm ± 0.05 18 mm ± 0.12 21 mm ± 0.08

Pseudomonas aeruginosa 11 mm ± 0.13 13 mm ± 0.11 15 mm ± 0.01

Acinetobacter sp 9 mm ± 0.11 14 mm ± 0.05 15 mm ± 0.02

Klebsiella pneumonia 11 mm ± 0.07 15 mm ± 0.13 18 mm ± 0.11

Table 4: Antibacterial activity of Ethanol extracted from juniper phoenicea.

Bacteria
Zone of Inhibition (mm) ± Standard deviation

Colisti sulphate Amicacin Amoxycillin Gentamycin Sulphmethoxazole

Escherichia coli - 15 mm ± 0.02 - 0 mm ± 0.031 3 mm ± 0.00

Staphylococcus aureus 2 mm ± 0.01 13 mm ± 0.02 3 mm ± 0.01 6 mm ± 0.01 19 mm ± 0.03

Pseudomonas aeruginosa 3 mm ± 0.01 9 mm ± 0.01 - 5 mm ± 0.02 -

Acinetobacter sp 6 mm ± 0.03 - - 3 mm ± 0.00 4 mm ± 0.00

Klebsiella pneumonia 4 mm ± 0.01 12 mm ± 0.04 2 mm ± 0.01 1 mm ± 0.01 -

Table 5: Antibiotic activity of different type of bacteria.
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Figure 4: Antibacterial activity of acetone extracted from leave juniper 
phoenicea against Acinetobacter sp bacteria at 20%, 30% and 40% 
concentration
C=negative control (DMSO), L=20%, M=30%, H=40%.

Figure 7: Antibacterial activity of acetone extracted from leave juniper 
phoenicea against Staphylococcus.arues bacteria at 20%, 30% and 40% 
concentration
C=negative control (DMSO), L=20%, M=30%, H=40%.

Figure 5: Antibacterial activity of acetone extracted from leave juniper 
phoenicea against E.coli bacteria at 20%, 30% and 40% concentration
C=negative control (DMSO), L=20%, M=30%, H=40%.

Figure 8: Antibacterial activity of methanol extracted from leave juniper 
phoenicea against Acinetobacter sp bacteria at 20%, 30% and 40% 
concentration
C=negative control (DMSO), L=20%, M=30%, H=40%

Figure 6: Antibacterial activity of acetone extracted from leave juniper 
phoenicea against P. aeruginosa bacteria at 20%, 30% and 40% 
concentration
C=negative control (DMSO), L=20%, M=30%, H=40%.

Figure 9: Antibacterial activity of methanol extracted from leave juniper 
phoenicea against E.coli bacteria at 20%, 30% and 40% concentration
C=negative control (DMSO), L=20%, M=30%, H=40%
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Figure 10: Antibacterial activity of methanol extracted from leave juniper 
phoenicea against Klebsella.pneumonia bacteria at 20%, 30% and 40% 
concentration
C=negative control (DMSO), L=20%, M=30%, H=40%

Figure 13: Antibacterial activity of ethanol extract of juniper phoenicea 
against Acinetobacter sp bacteria at 20% ,30% and 40% concentration
C= negative control (DMSO), L=20%,M=30%,H=40%.

Figure 11: Antibacterial activity of methanol extracted from leave 
juniper phoenicea against P .aeruginosa bacteria at 20% 30% and 40% 
concentration.
 C=negative control (DMSO), L=20%, M=30%, H=40%.

Figure 14: Antibacterial activity of ethanol extract juniper phoenicea against 
Klebsella. pneumonia bacteria at 20% ,30% and 40% concentration
C= negative control (DMSO), L=20%,M=30%,H=40%.

Figure 12: Antibacterial activity of methanol extracted from leave juniper 
phoenicea against Staphylococcus.arues bacteria at 20%, 30% and 40% 
concentration. 
C=negative control (DMSO), L=20%, M=30%, H=40%.

Figure 15: Antibacterial activity of ethanol extract of juniper phoenicea 
against P.aeruginosa bacteria at 20% ,30% and 40% concentration
C= negative control (DMSO), L=20%,M=30%,H=40%
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Figure 16: Antibacterial activity of ethanol extract of juniper phoenicea 
against Staphylococcus.arues bacteria at 20% , 30% and 40% concentration
C= negative control (DMSO), L=20%,M=30%,H=40%.
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