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Abstract. Mohamadi Y, Lograda T, Ramdani M, Figueredo G, Chalard P. 2021. Chemical composition and antimicrobial activity of 
Myrtus communis essential oils from Algeria. Biodiversitas 22: 933-946.  The objectives of this study were to determine the chemical 
composition and the antibacterial activities of Myrtus communis essential oils. The aerial parts of the myrtle were collected from 
nineteen localities of the Algerian coast, and subjected to hydrodistillation. The chemical composition of essential oils was analyzed 
using gas chromatography coupled with mass spectrometry (GC/MS). The antibacterial activity was evaluated by the disk diffusion 
method against ten bacterial species. Essential oils of M. communis was pale yellow oils, very fragrant, with an average yield of 0.68 ± 
0.6%. Forty-six compounds were identified, representing an average of 99.17 ± 0.6% of total oils. The α-pinene was the most abundant 
component in the essential oils of all populations studied, with a mean of 50.1 ± 10.3%, followed by 1,8-cineole (22.27 ± 4.32%), 

limonene (5.16 ± 2.67%), linalool (3.79 ± 2.97%), α-terpineol (2.75 ± 1.12%), geranyl acetate (1.95 ± 0.7%) and methyl eugenol (1.40 ± 
0.98%). Myrtenyl acetate was only observed in four populations with significant levels (from 10.66 to 20.94%). Six chemotypes have 
been identified in these oils. The α-pinene - 1,8-cineole-limonene chemotype was found in the majority of populations. The chemotype 
of α-pinene-1,8-cineole-α-terphenyl acetate characterizes the Oued El-Aneb population. The α-pinene-neryl formate-limonene 
chemotype is observed in the Honaïn population. The remaining populations are characterized by myrtenyl acetate. The essentia l oils of 
M. communis were effective against Staphylococcus aureus ATCC 25923, Salmonella enterica ATCC35659, Proteus mirabilis, and 
Escherichia coli ATCC 25922; however, no significant effect was observed on Klebsiella pneumonia ATCC 700603 and Serratia 
liquefaciens. 
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INTRODUCTION 

The myrtle (Myrtus communis L.) is an aromatic 

evergreen shrub of the Myrtaceae family, which grows 

naturally in the scrubland along the coasts with a 

Mediterranean climate (Quezel and Santa 1963; Migliore et 

al. 2012); in Brazil (Salvagnini et al. 2008; Thornill et al. 

2015) and India (Sumbul et al. 2011).  

Myrtus communis has many therapeutic properties and 

widely used in the cosmetics and food industry. Previous 

studies have confirmed that M. communis has anti-

inflammatory properties (Rossi et al. 2009; Hosseinzadeh 

et al. 2011; Amira et al. 2012), antiseptics (Amensour et al. 
2010), antibacterial and antifungal (Messaoud et al. 2011; 

Zomorodian et al. 2013; Cannas et al. 2013; Bouzabata 

2015). It also has activities as anti-protozoan (Deriu et al. 

2007; Belmimoun et al. 2016), antiparasitic and 

antispasmodic (Satrani et al. 2006), anti-genotoxic, anti-

mutagen (Hayder et al. 2003), antioxidants (Mimica-Dukić 

et al. 2010; Aidi et al. 2010; Cherrat et al. 2014), 

hypoglycemic (Onal et al. 2005), and other medicinal uses 

(Sumbul et al. 2011; Alipour et al. 2014; Franceschini 

2016; Sissay and Gashaw 2017; Hennia et al. 2018).  

The chemical composition of myrtle oil was varied due 
to several environmental factors (Gardeli et al. 2008; 

Barboni et al. 2010) and genetic (Messaoud et al. 2007; 

Sacchetti et al. 2007; Shoshtari et al. 2017). M. communis 

essential oils from Algeria contain α-pinene and 1,8-

cineole as the main components (Table 1). The other major 

components were α-pinene, 1,8-cineole, limonene, 

myrtenyl acetate, methyl eugenol, and linalool with 

different values depending on the harvest area. The level of 

α-pinene in Corsica populations is 66% (Bradesi et al. 

1997), whereas it is absent in Cyprus populations (Akin et 

al. 2010). The 1,8-cineole in the Tunisian population is 
2.3% (Bettaieb et al., 2016), while the Moroccan 

population is 64.9% (Fadil and al. 2017). The Italian 

population contains 44.2% limonene (Tuberoso et al. 

2006), but it is absent in the Greek populations (Gardeli et 

al. 2008).  

The myrtenyl acetate contains in myrtle oils from 

several countries, such as Portugal (Pereira et al. 2009), 

Spain (Boelens and Jimenez 1991, 1992), Albania (Asllani 

2000), Montenegro (Mimica dukić et al. 2010), Greece 

(Ghardeli et al. 2008), Iran (Shahbazian et al. 2018), 

Morocco (Fadil et al. 2017; Cherrat et al. 2014; Satrani et 

al. 2006) and Tunisia (Messaoud et al. 2011; Traboulsi et 
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al. 2002). The highest level of myrtenyl acetate (61.1%) is 

observed in myrtle oil from Morocco (Fadil et al. 2017), 

while its presence in Algeria is only reported in myrtle oils 

from the population of Ain Defla at the level of 38.7% 

(Touaïbia 2016). Anwar et al. (2017) identified at least 12 

chemotypes in M. communis based on its chemical 

composition variability. The α-pinene, 1,8-cineole 

chemotype is the most frequently found in nature. Bradesi 

et al. (1997) separated myrtle oils into two groups based on 

the presence or absence of myrtenyl acetate.  
Several authors have studied the antibacterial activity of 

myrtle oils. Ebrahimabadi et al. (2016) stated that the 

presence of α-pinene and 1,8-cineole in the oil contributes 

to antibacterial activities. Cox et al. (2001) suggest that the 

presence of β-pinene and limonene, while Carson and Riley 

(1995) proposed that linalool is responsible for 

antibacterial activity. The essential oils of M. communis 

from Algeria showed moderate antibacterial activity 

against twenty bacterial strains (Barhouchi et al. 2016). The 

Moroccan oil shows potent inhibition against E. coli and 

weak against S. aureus (Sadiki et al. 2014). 
This work aimed to study the chemical composition of 

the essential oils of Myrtus communis from Algeria, 

identify the chemotypes, and determine the antibacterial 

activities of these oils. 

MATERIALS AND METHODS 

Plant material 

Myrtus communis is a shrub easily recognizable by its 

beautiful white flowers in summer and its bluish fruits in 

winter. This plant grows on almost the entire 

Mediterranean coast in Algeria. Samples of M. communis 

were collected in the flowering stage (June 2016) from 19 

localities in northern Algeria (Figure 1; Table 2). Reference 

specimens were deposited in the herbarium of the 

Laboratory of Natural Resources Valorisation, Ferhat 
Abbas University Setif-1, Algeria. 

The essential oil extraction 

The air-dried materials were subjected to 

hydrodistillation for 3h using a Clevenger apparatus type. 

The oil was collected and dried over anhydrous sodium 

sulfate and stored in screw-capped glass vials in a 

refrigerator at 4-5°C before analysis. The following 

formula calculated the yield of essential oil: 
 

100
usedplant   theofWeight 

oil essential  theofWeight 
(%) oil essentialin   Yield x

 

 

 
 
Table 1. Chemical composition of essential oils of Myrtus communis from Algeria 
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References A B C D E F G H I J K 

            
Isobutyl isobutyrate 2.4 2.9 1.9 0.0 0.3 0.5 0.1 0.6 1.6 0.3 0.0 0.5 1.2 0.0 3.0 0.2 0.0 
α-pinene 49.1 47.7 57.3 46.9 44.6 47.9 41.9 34.2 33.6 39.3 45.4 37.3 24.7 54.1 13.7 55.0 31.3 
ρ-cymene 0.6 1.0 0.6 0.6 0.3 1.2 1.3 0.4 0.8 0.0 0.5 0.6 0.6 0.7 0.0 0.0 0.9 

Limonene 6.7 8.2 5.5 0.0 3.7 4.2 6.2 4.6 23.6 0.1 8.4 17.7 15.4 2.0 0.0 13.4 11.1 
1.8-cineole 25.0 24.4 18.7 25.2 25.5 23.5 27.8 13.0 7.2 33.3 35.7 17.6 17.3 26.5 12.7 20.0 36.8 
Linalool 2.6 2.5 2.9 5.6 0.0 2.9 1.5 14.8 10.0 6.5 0.0 10.7 24.6 2.4 7.0 1.4 3.6 
β-linalool 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 
Terpinene-4-ol 0.3 0.3 0.3 0.0 1.3 0.3 0.2 0.2 0.2 0.3 0.4 0.3 0.2 0.0 0.2 0.0 0.3 
α-terpineol 3.1 3.2 3.4 1.3 2.2 2.7 2.7 3.8 2.0 3.4 0.0 3.9 3.5 2.3 1.8 0.0 3.6 
Myrtenol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.0 
Geraniol 0.5 0.5 0.2 0.0 0.4 0.0 0.0 0.0 0.0 1.2 0.0 0.6 1.3 0.6 0.0 0.3 0.5 

Linalyl acetate 0.0 0.0 0.0 4.2 0.4 1.4 1.6 9.1 5.9 0.0 0.0 0.7 1.3 0.4 2.5 0.4 0.0 
Myrtenyl acetate 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 38.7 0.0 0.0 
α-terpenyl acetate 0.0 0.0 0.0 1.1 0.7 0.7 1.6 1.1 0.5 0.0 0.0 0.6 0.2 0.4 0.0 0.0 0.0 
Geranyl acetate 2.4 2.9 1.9 4.2 2.2 3.3 3.3 2.9 2.7 3.0 0.0 2.0 1.9 2.3 0.4 2.0 2.9 
Neryl acetate 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.0 2.0 0.2 0.0 
Methyl eugenol 1.3 1.1 1.3 0.5 2.2 1.0 1.1 1.8 1.9 0.0 0.0 1.3 1.8 1.4 0.0 0.6 2.2 
β-caryophyllene-Z 0.6 0.5 0.6 0.0 0.0 0.5 0.9 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
                   

Note: A. Bouzabata et al. (2010); B. Brada et al. (2012); C. Berka zougali et al. (2012); D. Bouzabata et al. (2013); E. Foudil-Cherif et 
al. (2013); F. Ben Ghnaya et al. (2013); G. Hennia et al. (2015); H. Benchikh et al. (2016); I. Touaibia (2016); J. Barhouchi et al. (2016); 
K. Bekhechi et al. (2019) 
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Essential oil analysis  

The essential oils were analyzed using a Hewlett-

Packard gas chromatograph (CG/FID 7890), coupled to a 

gas chromatograph (CG/MS 7890/5975C), equipped with a 

Column Apolar: DB5 MS: 40 m 0.18 mm 0.18 µm and 

programming from 50°C for 5 min at a rate of 5°C/min up 

to 300°C. Helium was used as the carrier gas (1.0 ml/min); 

injection in the split mode (1:30). The injector and detector 

temperature was 280°C with the split mode of 1/100. The 

mass spectrometer worked in the EI mode at 70 eV; 

electron multiplier, 2500 V; ion source temperature, 180°C. 

The MS data were acquired in the scan mode in the m/z 

range of 33-450. The identification of the components was 

based on comparing their mass spectra with those of NIST 

mass spectral library (Masada 1976; NIST 2002) and those 

described by Adams. The comparison of their retention 

indices either with those of authentic compounds or with 

literature values (Adams 2007). 
 
 
 

 
 
Figure 1. The sampling sites of Myrtus communis (for the numbers, see Table 2) 

 
 
Table 2. Geographical coordinates of Myrtus communis sampling sites 
 

Province Localities 
GPS Coordinates 

Elevation (m) 
North East 

El-Tarf 1 El-Kala 36°51'54.74'' 8°26'38.16'' 54 

2 Berrihane 36°50'32.46'' 8°08'37.45'' 9 
Annaba 3 Annaba 36°55'43.18'' 7°42'54.75'' 500 

4 Séraïdi 36°54'56.17'' 7°37'14.93'' 650 
5 Oued ElAneb 36°54'35.38'' 7°33'16.46'' 95 

Skikda 6 Laouinet 36°58'55.38'' 6°18'20.06'' 650 
Jijel 7 Elkhemis 36°48'04.66'' 6°17'10.62'' 44 

8 Timdiouan 36°50'40.58'' 6°01'41.65'' 35 
9 Taza 36°41'54.58'' 5°31'53.29'' 42 

Bejaïa 10 Darguina 36°34'45.07'' 5°20'30.72'' 100 
11 Azemour 36°38'39.53'' 5°12'49.73'' 22 
12 Ibourassen 36°42'43.77'' 5°00'09.91'' 27 
13 Boulimat 36°48'36.07'' 4°59'18.79'' 60 
14 Beni Ksila 36°53'09.78'' 4°38'58.35'' 30 

Tizi-ouzou 15 Isoumaten 36°52'43.37'' 4°20'40.60'' 123 
Boumerdes 16 Zemmouri 36°45'43.20'' 3°34'42.41" 233 

17 Talaougouni 36°35'27.26" 3°29'31.38" 400 

Blida 18 Hamam Melouan 36°29'18.32" 3°03'02.90" 169 
Tlemcen 19 Honaïn 35°08'10.27" 1°40'34.34" 647 
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Antimicrobial activity  

The antimicrobial activities of the essential oil were 

evaluated against four Gram-positive bacteria and six 

Gram-negative bacteria. Gram-positive bacteria used in this 

study were Staphylococcus aureus ATCC 25293, S. aureus 

MRSA ATCC 433000, Bacillus cereus ATCC 10876, and 

Enterococcus faecalis ATCC 49452. Gram-negative 

bacteria used in this study were Klebsiella pneumonia ATCC 

700603, Escherichia coli ATCC 25922, Proteus mirabilis 

ATCC 35659, Serratia marcescens, S. liquefaciens, and 
Salmonella enterica.  Bacterial inoculums were prepared 

from overnight broth culture in physiological saline (0.8 % 

of NaCl) to obtain an optical density ranging from 0.08 to 

0.1 at 625 nm. Muller Hinton agar (MHA) was placed in 

Petri dishes, solidified, and inoculated with the test 

bacteria. Sterile discs (6 mm) filled with 10 µl of undiluted 

and diluted essential oil (1/1, 1/2, 1/3 v/v of DMSO) were 

placed on inoculated agar. DMSO was used as a negative 

control, and the antibiotics Gentamicin (30μg), Imipenem 

(10μg), Cefotaxime (30μg), and Colistin (10μg) were used 

as the positive control. The bacterial growth inhibition was 
determined as the diameter of the inhibition zones around 

the discs. All the tests were performed in triplicate, and the 

means were calculated as results. The Petri dishes were 

incubated at 37°C for 18 to 24 h aerobically. After 

incubation, inhibition zone diameters were measured and 

documented (Dahiya and Purkayastha, 2012). The 

sensitivity to the essential oil was classified according to 

the diameter of the inhibition halos as follows: not sensitive 

(-) for diameters less than 8 mm; sensitive (+) for diameters 

ranging from 9 to 14 mm; very sensitive (++) for diameters 

ranging from 15-19 mm and extremely sensitive (+++) for 
diameters larger than 20 mm (Ponce et al. 2003). 

Statistical analysis 

Firstly, the data were subjected to the Principal 

Components Analysis (PCA) to examine the relationships 

among the terpenes compounds and identify the possible 

structure of the populations. Cluster analysis (UPGMA) 

was carried out on the original variables and on the 

Manhattan distance matrix to determine hierarchical 

associations among the populations. The cluster analyses 

were carried out using Statistica v10 software. The 

antibacterial activity results were analyzed by the ANOVA 

three-way Completely Randomized (populations, doses, 
and bacteria) is performed by using the CoStat statistical 

software package. All analyses were performed at the 5% 

significance level (P < 0.05). 

RESULTS AND DISCUSSION 

The hydrodistillation of M. communis produces a pale 

yellow essential oil with a pleasant odor. The populations 

studied have an average yield of 0.68 ± 0.6%. The highest 

yield (2.52%) is observed in Ibourassen population oil, the 

lowest yield (0.1%) is obtained from the population oil of 

Boulimat. It is noted that the yield of essential oil of M. 

communis is directly related to the altitude. The highest 
yield was found from the lowland populations, while the 

low yield was found from the highland populations. The 

regression curve confirms the yield reduction; most of the 

populations studied have an average yield (Figure 2). 

The chemical composition analysis of essential oils 

from the 19 populations of M. communis by CG / MS 

allowed the identification of 46 chemical components 

representing an average of 99.17 ± 0.6% of the total oil 

(Table 3). The α-pinene was the most abundant component 

in the essential oils of all populations, with a mean of 50.1 

± 10.3%. It was followed by the 1,8-cineole (22.27 ± 
4.32%). These two components account for 70% of the 

total oil. We also note the presence of limonene (5.16 ± 

2.67%), linalool (3.79 ± 2.97%), α-terpineol (2.75 ± 

1.12%), geranyl acetate (1.95 ± 0.7%) and methyl eugenol 

(1.40 ± 0.98%). However, myrtenyl acetate is only 

observed in four populations with significant contents 

(10.66-20.94%). 

The results showed that M. communis essential oils 

from different populations show variability in the chemical 

composition. The relationship between populations was 

estimated by a principal component analysis (PCA). The 
composition of M. communis essential oils shows 

significant differences. The major compounds show a few 

variability inter-populations (Figure 3). 

The first clade includes four populations (Boulimat, 

Darguina, Azemour, and Taza); characterized by myrtenyl 

acetate at relatively high levels (10.66-20.94%). Other 

populations do not contain myrtenyl acetate. Azemour and 

Taza populations are similar in their high levels of linalool 

(9.83-12.83%). On the other hand, Boulimat and Darguina 

populations have low myrtenyl acetate (10.66-13.80 %) 

and limonene (2.24-10.09%). The Three-dimensional 
spatial projection shows that Boulimat and Darguina 

populations are nevertheless very different (Figure 4). 

The second clade includes 15 populations of M. 

communis characterized by the presence of high levels of 

α-pinene. The Honaïn population was separated from the 

group due to a relatively high neryl formate (3.74%) and 

cis-pinocarvyl acetate (2.78%). The remaining populations 

are characterized by the presence of geranyl acetate. Oued 

El-Aneb population in this clade has the highest content of 

α-pinene (64.3%), the lowest content of 1,8-cineole 

(10.25%), and the presence of α-terpinyl acetate (1.55%). 

The Berrihane, Timdiouan, Melouan, Laouinet, Ibourassen, 
Isoumaten, and Beni Ksila populations have a significant 

level of 1,8-cineole (21.39-28.44%). The populations of El-

Kala, Zemmouri, Annaba, Talaougouni, Séraidi, and El-

khemis form a group characterized by high levels of α-

pinene (55.92-61.81%), 1,8-cineole (17.41-20.61 %) and 

relatively low limonene (2.52-5.79%). Based on the 

chemical composition and the UPGMA analyzes, the M. 

communis in this study were grouped into six chemotypes 

(Table 4). 

The antibacterial activity of M. communis oils was 

determined by the disk diffusion method. The result was 
presented in Table 5. 

The essential oil from Berrihane population had the 

weakest antibacterial activity against all bacteria tested 

with an inhibitory diameter ranging from 8 to 14 mm. The 

essential oil from the population of Laouinet was very 
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effective against S. aureus RM with an inhibitory diameter 

of 40 mm. It was ineffective against S. marcescens and E. 

coli. strain has low sensitivity to the essential oils of M. 

communis. The best activities of essential oils against E. 

coli are those of Boulimat and Isoumaten populations. 

The analysis of variance made it possible to highlight 

the interactions between essential oils, dilutions, and 

bacteria; their actions and interactions are highly 

significant (P < 0.001) (Table 6). 

The ANOVA shows that the essential oil of the 
population of Talaougouni has the best activity against the 

bacteria tested with an average zone of inhibition 

(13.57mm). The essential oil of the population of Berrihane 

has the lowest antibacterial activity, with an average 

inhibition of 11.42mm (Table 7). 

The bacteria tested are susceptible to gentamicin. The 

non-diluted essential oil has the same antibacterial activity 

as Imipeneme, while two-fold and three times dilutions of 

the oils have no antibacterial activity (Table 8). 

S. aureus strain was the most sensitive, with an average 

inhibition diameter of 17.85 mm, while S. liquefaciens is 

the least sensitive strain to essential oils of M. communis 

(Table 9). 

Desirability profile showed a value of 0.823; therefore, 

the essential oils of M. communis could be categorized as 
highly desirable. It confirms the ANOVA statistical 

analysis results for all interactions between essential oils, 

dilutions, and bacteria (Figure 6). 

 

Histogram(1) = 19*100*normal(x; 204,7368; 236,6223)

Histogram(2) = 19*0,2*normal(x; 0,6789; 0,627)
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Figure 2. Essential oil yields of the Myrtus communis populations 
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Figure 3. Variability of major components of Myrtus communis essential oils 
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Figure 4. Three-dimensional spatial projection of Myrtus communis populations 
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Figure 5. The result of the UPGMA of Myrtus communis populations 
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Table 3. Chemical composition of Myrtus communis essential oils 
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Yield % 
KI 

1.05 0.74 0.33 0.33 0.88 0.89 0.4 0.51 2.04 0.3 0.1 2.52 0.66 0.23 0.17 0.46 0.23 0.64 0.42 0.68 0.6 
Number of compounds 32 26 29 31 30 27 31 29 27 28 30 32 30 29 27 32 30 35 31 30 3 
Total oils% 99.44 99.08 99.17 99.75 98.67 97.96 99.31 99.40 99.65 98.23 99.85 99.39 98.84 99.75 98.40 98.78 99.84 99.95 98.86 99.17 0.6 
Hexenal-2E  852 0.32 0.58 0.25 0.14 0.07 0.13 0.00 0.52 0.20 0.43 0.49 0.53 0.64 0.95 0.28 0.19 0.15 0.39 0.12 0.28 0.26 
Isobutyl isobutanoate 914 0.19 0.54 0.15 0.24 0.19 0.20 0.08 0.44 0.26 0.22 0.09 0.15 0.29 0.17 0.13 0.18 0.08 0.13 0.00 0.19 0.12 

α-thujene 927 0.25 0.43 0.28 0.38 0.52 0.25 0.35 0.40 0.20 0.18 0.25 0.25 0.15 0.29 0.28 0.31 0.34 0.24 0.47 0.30 0.10 

α-pinene 938 56.8 50.8 60.4 61.2 64.3 54.3 58.4 51.6 33.5 35.8 42.2 49.8 26.9 54.1 51.5 55.9 61.8 49.5 39.1 50.1 10.3 
Camphene 952 0.05 0.00 0.07 0.06 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.01 0.03 
β-pinene 979 0.37 0.37 0.37 0.47 0.38 0.44 0.56 0.39 0.25 0.26 0.38 0.47 0.28 0.48 0.49 0.56 0.56 0.51 0.05 0.40 0.13 
Myrcene 988 0.25 0.70 0.08 0.16 0.11 0.10 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.08 0.16 
α-phellandrene 1006 0.05 0.00 0.17 0.25 0.42 0.12 0.20 0.17 0.00 0.12 0.09 0.07 0.00 0.11 0.15 0.00 0.11 0.12 0.39 0.13 0.12 
Δ3-carene 1009 0.17 0.59 0.27 0.47 0.77 0.20 0.40 0.59 0.24 0.20 0.28 0.24 0.13 0.31 0.40 0.36 0.37 0.24 0.67 0.36 0.18 
α-terpinene 1017 0.06 0.25 0.10 0.11 0.16 0.00 0.08 0.17 0.00 0.09 0.09 0.08 0.00 0.10 0.15 0.11 0.12 0.00 0.24 0.10 0.07 
Cymene-para 1026 0.41 1.06 0.47 0.88 1.15 0.46 0.91 0.61 0.65 0.49 0.55 0.55 0.38 0.78 0.76 0.77 1.01 0.63 1.13 0.71 0.25 

Limonene 1031 5.79 5.92 3.79 5.79 6.05 5.49 4.91 5.05 3.30 10.09 2.24 4.14 2.62 2.64 4.06 2.52 4.01 10.33 11.48 5.16 2.67 

Cineole-1,8 1035 20.61 21.39 20.51 17.41 10.25 24.34 19.84 22.38 23.29 19.45 22.87 28.44 23.65 26.32 26.52 20.51 18.60 22.81 28.79 22.27 4.32 
β-ocimene-E 1045 0.07 0.00 0.44 0.30 1.04 0.24 0.49 0.00 0.00 0.16 0.10 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.26 0.17 0.26 
γ-terpinene 1058 0.27 0.71 0.37 0.52 0.82 0.28 0.39 0.84 0.32 0.32 0.37 0.34 0.22 0.40 0.52 0.42 0.45 0.30 0.90 0.45 0.20 
Terpinolene 1084 0.33 0.77 0.55 0.65 1.07 0.37 0.56 0.94 0.25 0.45 0.48 0.41 0.33 0.47 0.63 0.52 0.58 0.31 1.11 0.56 0.25 
Cymenene-para 1089 0.00 0.00 0.00 0.07 0.06 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.09 0.10 0.00 0.10 0.00 0.10 0.03 0.04 

Linalool 1098 2.49 2.64 2.63 1.61 3.58 3.09 2.61 4.91 9.83 6.72 5.22 1.03 12.83 2.52 1.34 2.64 2.52 2.14 1.50 3.79 2.97 
Methyl butyl-2-met-butyrate 1099 0.20 0.60 0.21 0.00 0.00 2.75 0.29 0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.23 0.15 0.23 0.61 

Pinocarveol-trans 1145 0.00 0.00 0.13 0.22 0.21 0.22 0.24 0.00 0.00 0.00 0.25 0.00 0.00 0.27 0.00 0.00 0.14 0.20 0.05 0.10 0.11 
Terpinene-4-ol 1185 0.21 0.30 0.24 0.28 0.29 0.26 1.71 0.32 0.29 0.26 0.00 0.27 0.23 0.10 0.35 0.29 0.27 0.26 0.46 0.33 0.34 

α-terpineol 1200 2.59 2.94 3.17 1.97 1.55 0.00 0.50 3.72 2.01 3.61 3.37 3.91 3.32 3.01 3.84 2.54 2.50 2.73 3.37 2.75 1.12 
Myrtenol  1202 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.30 0.00 0.00 0.00 0.54 0.00 0.00 0.00 0.00 0.07 0.00 0.10 0.31 
Carveol-trans 1223 0.05 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.01 0.04 
Linalool acetate 1249 0.67 0.73 0.00 0.38 0.30 0.26 0.00 0.00 0.00 0.00 0.66 0.00 0.42 0.00 0.00 0.00 0.00 0.30 0.53 0.21 0.27 
Neryl formate 1252 0.41 0.37 0.73 0.00 0.82 0.74 1.92 0.82 0.74 0.85 0.92 1.07 0.71 0.62 0.93 0.39 0.43 0.44 3.74 0.88 0.77 
Pinocarvyl acetate-cis 1299 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.19 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 2.78 0.17 0.62 

Myrtenyl acetate 1328 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.05 13.80 10.66 0.14 20.94 0.00 0.17 0.10 0.15 0.00 0.46 3.48 6.70 
α-terpinyl acetate 1350 0.11 0.84 0.00 0.54 1.55 0.80 0.36 0.00 0.15 0.29 0.22 0.00 0.22 0.00 0.00 0.51 0.00 0.56 0.08 0.32 0.39 
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Eugenol 1356 0.47 0.00 0.00 0.10 0.64 0.33 0.51 0.00 0.00 0.00 0.30 0.14 0.00 0.20 0.00 0.21 0.00 0.25 0.19 0.17 0.20 
Geranyl acetate  1378 2.98 3.28 1.22 2.13 1.42 1.67 1.55 1.66 1.71 1.71 2.07 1.90 1.98 2.13 1.99 2.54 1.88 2.85 0.00 1.95 0.70 
β-elemene 1395 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.22 0.23 0.18 0.23 0.12 0.25 0.12 0.00 0.12 0.10 0.11 
Methyl eugenol 1401 1.48 1.42 0.72 0.54 0.00 0.22 0.29 0.92 1.65 1.23 2.53 2.20 1.05 1.77 2.47 3.97 2.04 1.19 0.23 1.40 0.98 
β-caryophyllene 1430 0.88 0.48 1.19 1.63 0.00 0.29 0.38 0.97 0.35 0.44 0.48 0.32 0.34 0.40 0.54 0.77 0.40 1.26 0.00 0.58 0.42 
γ-elemene 1435 0.07 0.00 0.13 0.28 0.00 0.00 0.33 0.19 0.00 0.00 0.00 0.00 0.00 0.07 0.22 0.10 0.19 0.15 0.00 0.09 0.11 
α-humulene 1466 0.33 0.69 0.24 0.48 0.25 0.00 0.37 0.48 0.24 0.46 0.75 0.25 0.61 0.21 0.24 0.40 0.23 0.23 0.07 0.34 0.19 

β-selinene 1499 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.18 0.00 0.38 0.47 0.00 0.43 0.20 0.43 0.19 0.16 0.13 0.15 0.17 
α-selinene 1506 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.20 0.17 0.42 0.52 0.16 0.42 0.00 0.43 0.19 0.20 0.00 0.17 0.18 
β-cadinene 1525 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.11 0.00 0.17 0.00 0.10 0.12 0.00 0.00 0.03 0.06 
γ-bisabolene-E 1532 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.00 0.12 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.06 
Flavesone 1541 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.01 0.03 
Germacrene-B 1571 0.06 0.00 0.13 0.27 0.13 0.20 0.27 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.13 0.00 0.08 0.10 
Spathulenol 1588 0.00 0.00 0.00 0.00 0.00 0.00 0.35 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.17 0.00 0.10 0.00 0.04 0.09 
Caryophyllene oxide  1595 0.51 0.56 0.24 0.25 0.38 0.28 0.18 0.28 0.20 0.00 0.21 0.24 0.00 0.00 0.00 0.42 0.00 0.79 0.00 0.24 0.22 

Humulene epoxide II 1627 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.39 0.00 0.00 0.13 0.00 0.00 0.00 0.03 0.09 
Intermedeol-neo 1671 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.00 0.07 0.00 0.08 0.18 0.00 0.00 0.00 0.03 0.00 0.06 0.04 0.04 0.07 
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Discussion  

The average yield of M. communis essential oil was 
0.68 ± 0.6%. This result is similar to the yield obtained in 

previous studies on Algerian M. communis. The average 

yield of samples from Baïnem (Algiers) was 0.51 ± 0.04% 

(Berka-Zougali et al. 2010). Tenes samples had an average 

yield ranging from 0.28 to 0.77% (Hennia et al. 2015). 

Barhouchi et al. (2016) obtained a high yield of 1.14% of 

Annaba populations, and the average yield of samples from 

Honaïn was 0.52% (Belmimoun et al. 2016). 

Studies of myrtle from other countries showed the same 

yields. In Tunisia, Aidi et al. (2010) obtained an average of 

0.61%, but a study by Gardeli et al. (2008) had an average 
yield of 1.2 to 1.45%. The yield of Iranian myrtle ranging 

from 0.8 to 2.2% (Salimi et al. 2017). The difference in 

yield might be affected by exposure to the sun. Generally, 

essential oil production is higher in high sun exposure 

(Schuh et al. 1997; Fadil et al. 2016). 

The chemical composition analysis of essential oils 
from the 19 populations of M. communis showed that α-

pinene is the most abundant component in the essential oils 

of all populations studied. It was followed by the 1,8-

cineole. Several studies have reported similar results. The 

α-pinene in oils from Annaba and Jijel populations was 

higher than 50% (Bouzabata et al. 2010; Barhouchi et al. 

2016, Benchikh et al. 2016). The essential oil of M. 

communis from Tunisia oil contains 58.1% of α-pinene 

(Aidi et al. 2010), and Corsican myrtle oils also have high 

levels of α-pinene (Bradesi et al. 1997). Two other 

monoterpenes, 1,8-cineole, and myrtenyl acetate are found 
at predominant levels. These monoterpenes are found in 

oils from Morocco (Cherrat et al. 2014; Fadil et al. 2017) 

and Cyprus (Akin et al. 2010). 
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Figure 6. Profile of Predicted Values and Desirability of Myrtus communis essential oils 
 
 
Table 4. Chemotype of Myrtus communis in Algeria 
 

Chemotypes Populations 

α-pinène 1,8-cineole Limonene El-Kala, Zemmouri, Annaba, Telaougouni, Seraïdi, EL-Khemis, Berrihane, 
Timdiouan, Melouan, Laouinet, Ibourassen, Isoumaten, Beni Ksila 

Α-terpenyl acetate Oued El-Aneb 
Neryl formate  Limonene Honaïn 

    
Myrtenyl 

acetate 

Linalool Α-pinene Azemour, Taza 

Α-pinene 1,8-cineole Boulimat 
Limonene Darguina 
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Table 5. The diameter of growth inhibition of Myrtus communis essential oils against ten isolates of bacteria 
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El Kala 1 9.3±1.2 21±3.6 16±5.3 11±1 12±1 8±0 17.7±0.6 19±1.7 13.3±3.1 20±0 
1/2 0 8.7±0.6 8±0 0 7±0 7.3±1.5 8.7±0.6 8.7±2.3 11.7 1.5 7±1 
1/3 0 7.3±0.6 0 0 0 0 7±0 0 8.3±2.1 0 

Berrihane 1 8.7±0.6 14±1 10.3±0.6 9±0 9.5±0.5 9±0 10.7±0.6 12.3±0.6 14±1 12±1 
1/2 7±1 8.7±0.6 7±0 0 7±1 8.7±0.6 7±0 9.3±0.6 7.3±1.2 7.7±0.6 
1/3 0 7±1 0 0 0 0 0 0 0 0 

Annaba 1 10.3±1.5 18.7±6.1 12±2 10±0 17.3±1.2 9.3±1.2 17.3±3.8 15.7±2.3 20±0 13±1 
1/2 7±1 8±1 0 0 0 8.3±0.6 8±0 8.3±0.6 8.7±2.3 7.3±0.6 
1/3 0 0 0 0 0 0 0 0 8.7±2.3 0 

Seraïdi 1 10.3±1.5 21±1 16±1 14.3±1.5 12.7±0.6 8.3±0.6 16.7±0.6 20.3±0.6 13.7±0.6 17.3±0.6 
1/2 7±1 10±1 7±0 0 0 12±0 8±0 10±0 7.7±0.6 7.3±0.6 
1/3 0 8.3±1.2 0 0 0 10±0 0 7±0 0 0 

Oued 
ElAneb 

1 9±1 25.3±6.4 14.3±1.2 10.7±0.6 10.7±1.5 8±0 22±0 15±0 17.3±0.6 14.7±0.6 
1/2 0 11.7±1.5 7±0 0 7±0 7.3±2.3 8.3±0.6 11.3±1.2 8±1 7.7±0.6 
1/3 0 7.3±0.6 0 0 0 0 0 0 8±2 0 

Laouinet 1 9.3±0.6 21.7±1.5 15.3±0.6 12.3±0.6 8±0 18±0 17.3±1.5 19±2.6 17±0 40±0 
1/2 7±1 11.3±0.6 7±0 0 0 0 7±0 10±0 8.3±2.1 7±1 
1/3 7±1 7±1 0 0 0 0 0 7.7±1.5 0 0 

ElKhemis 1 10.7±0.6 34.3±1.5 20.7±2.1 11.3±0.6 13.3±2.1 8±0 33.7±0.6 27.3±5.1 20±0 28±1.7 
1/2 0 9.3±1.2 8.3±0.6 0 0 7.3±0.6 9±1 10.3±0.6 10±0 8±0 
1/3 0 8.7±1.2 7±1 0 0 0 0 0 7.7±0.5 0 

Timdiouan 1 9.7±0.6 33±1 20.7±2.1 13±1 10±0 11±1 20.7±5.1 22.7±3.2 16.7±0.6 14±0 
1/2 0 12.3±0.6 8.7±0.6 7.5±0.5 7.5±0.5 7±1 9±0 9±1 10±0 7.7±0.6 
1/3 0 10±0 7.3±0.6 0 0 0 7±0 7.3±0.6 7.7±0.6 7.3±0.6 

Taza 1 10.7±1.2 25±4.4 17±0 15.3±1.5 16±1 9.3±0.6 19± 3 19±1.7 25.7±1.2 26.7±2.9 
1/2 0 10.7±1.5 7±0 7±0 8±1.7 8.7±1.5 8.3±0.6 9.7±0.6 9.7±3.2 7.7±0.6 
1/3 0 7.3±0.6 0 0 0 0 0 0 8±1.7 0 

Darguina 1 7.5±0.5 24.3±0.6 20±0 12.7±0.6 12.3±2.5 8.3±0.6 16±1 21±0 22.3±6.8 21.3±1.5 
1/2 0 10.7±1.5 9.3±0.6 7±0 7±0 7±1 10±0 10±2 7.3±1.2 8±0 
1/3 0 7.7±0.6 0 0 0 0 0 7±1 0 0 

Azemour 1 7.3±0.6 32±2 18.3±5 9.3±0.6 8±0 8±0 11±1.7 21±2.6 21.3±1.2 12.7±0.6 
1/2 0 10±1 8.7±0.6 0 0 7±0 8±0 10.3±0.6 11.3±1.5 8.7±0.6 
1/3 0 9±0 7±0 0 0 0 0 8±0 8.7±2.3 7.3±0.6 

Ibourassen 1 8.3±0.6 28±5.3 16±1.7 15±1 14.7±0.6 12±0 22.7±1.2 19.3±0.6 19±1.7 14.3±0.6 
1/2 0 10±0 7.7±0.6 7.5±0.5 7.8±1.9 9±0 9±0 10±0 10±0 9±1 
1/3 0 7.7±0.6 0 0 0 7±0 0 0 7.7±0.6 0 

Boulimat 1 15.7±1.2 30.3±3.5 22±0 12.3±0.6 16±1 13±0 16.7±2.9 20.3±0.6 27±1 32.7±2.3 
1/2 0 10.7±1.5 0 7.7±0.6 7.3±0.6 8±0 8.7±0.6 8.7±2.3 9.3±1.5 7.7±0.6 
1/3 0 7.3±0.6 0 0 0 0 0 0 8±1 0 

Beni Ksila 1 12.7±2.1 11±2.6 11±0 11.7±0.6 13±1.7 10±0 11.7±2.9 14.3±1.2 21.3±7.6 14±1 
1/2 7±1 9.3±1.2 7±0 7±0 7.3±0.6 7.7±0.6 8.3±0.6 7.7±1.5 10.3±1.5 8±0 
1/3 0 8±1 0 0 0 0 0 7±1 7.7±1.5 0 

Isoumaten 1 15±0 21.7±3.5 24±1 19.3±1.2 17.3±0.6 17.3±2.5 21±1 21.3±1.5 22.3±6.8 21±0 
1/2 0 9.7±1.5 7.3±0.6 8±0 8±1 8.7±0.6 8.3±0.6 9±2 10.3±1.5 7.7±0.6 
1/3 0 8.7±1.5 0 7±0 0 0 7±0 0 0 0 

Zemmouri 1 12.3±2.5 17±0 10.7±0.6 13±1 14.3±1.2 12.7±0.6 14.3±1.2 23.3±2.9 26±1 14.7±0.6 
1/2 0 11±1.7 8.7±0.6 0 0 0 8±0 10.3±2.1 10±0 8±0 
1/3 0 7±1 0 0 0 0 0 7±0 8±1 0 

Talaougouni 1 12.3±3.1 31±2.6 23.7±0.6 19±1 20±0 13.7±0.6 27.3±2.5 31.3±4.6 22.6±0.6 23.7±2.9 
1/2 0 10.3±2.9 8.3±0.6 7.8±0.3 8±1 7.7±0.6 9±1 12±1.7 9.3±0.3 7.3±0.6 
1/3 0 8±1 0 0 0 0 0 8.3±1.5 7.3±0.3 0 

Hammam 
Melouan 

1 13.3±1.5 22.3±2.5 16.3±1.2 15±0 13±1 13.7±1.2 17±0 15.7±5.1 23.3±1.2 22±0 
1/2 0 9.3±1.2 7±0 0 7±0 7.3±1.2 8±0 9±1.7 9.7±3.2 8.3±0.6 
1/3 0 7.3±1.2 0 0 0 0 0 0 8.7±0.6 0 

Honaïn 1 12.7±1.2 32.7±1.2 19.3±1.2 16.7±1.5 15±0 13±0 21.3±1.2 25.7±3.8 27.3±2.5 23±0 
1/2 7±1 10±1.7 0 7.7±0.6 0 8.3±2.1 8.7±0.6 8.3±2.5 9.7±2.1 7.3±0.6 
1/3 7±1 7.3±0.6 0 0 0 0 0 0 7.7±1.2 0 

Gentamicine 30µg 21 26 27 0 22 27 22 27 30 25 
Imipeneme 10µg 26 20 0 12 14 19 18 23 34 34 
Cefotaxime 30µg 32 17 0 0 9 29 12 8 18 14 
Colistine 10µg 15 11 0 10 9 11 8 10 8 0 
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Table 6. Main effects and interactions of essential oils of Myrtus communis 
 

Source df F P 

Main Effects  
Sampling location 18 25.17 .0000 *** 
Dilution level 6 10494.62 .0000 *** 
Bacteria Species  9 2402.93 .0000 *** 

Interaction 
Sampling location * Dilution level 108 15.164 .0000 *** 
Sampling location * Bacteria Species 162 4.98 .0000 *** 
Dilution level * Bacteria Species  54 962.17 .0000 *** 
Sampling location * Dilution level * Bacteria Species  972 3.66 .0000 *** 

Note: Very highly significant (P <0.001) 
 
 
Table 7. The effectiveness of essential oils from different locations against bacteria 
 

Rank Sampling locations Mean inhibition zone (mm) n Significant groups 

1 Talaougouni 13.57 210 a             
2 Elkhamis 13.26 210  b            
3 Isoumaten 13.20 210   bc           
4 Boulimat 13.10 210   bc           
5 Timdiouane 13.02 210   bc           
6 Honaïn 12.93 210    cd          
7 Taza 12.63 210     de         
8 Ibourassen 12.59 210      e        
9 Hamam Melouan 12.51 210       ef       
10 Darguina 12.43 210       ef       
11 Laouinet 12.41 210       ef       
12 Zemmouri 12.36 210        efg      
13 Azemour 12.33 210        efg      
14 Séraïdi 12.23 210         fgh     
15 Oued ElAneb 12.05 210          ghi    
16 Beni Ksila 12.00 210           hi   
17 El-Kala 11.89 210            i  
18 Annaba 11.79 210            i  
19 Berrihane 11.42 210             j 
Note : LSD 0.05 = 0.311 
 
 
Table 8. The effect of oil dilutions on the inhibitory zone of tested bacteria 
 

Rank Dilution level Mean inhibition zone (mm) n Significant groups S* 

1 Gentamicin  22.10 630 a       +++ 
2 Imipenem  18.32 630 

 
b      ++ 

3 Essential oil 16.85 630 
 

 c     ++ 
4 Cefotaxime  12.93 630 

 
  d    + 

5 Dilution 1/2 7.40 630 
 

   e   - 
6 Colistine  6.28 630 

 
    f  - 

7 Dilution 1/3 3.43 630 
 

     g - 
Note: LSD 0.05 = 0.189; *S = Sensitivity (+++ extremely sensitive; ++ highly sensitive;  + Sensitive;-not sensitive) 
 
 
Table 9. Sensitivity groups of the bacteria tested to the essential oils of Myrtus communis 
 

Rank Species of bacteria Mean n Significant groups S* 

1 Staphylococcus aureus 17.85 399 a         ++ 
2 Salmonella enterica 15.93 399  b        ++ 
3 Proteus mirabilis 15.70 399   c       ++ 
4 E. coli 15.69 399   c       ++ 
5 SARM 14.69 399    d      + 
6 Enterica faecalis 11.19 399     e     + 
7 Serratia marcescens 10.82 399      f    + 
8 Bacillus cereus 9.49 399       g   + 
9 Klebsiella pneumoniae 7.43 399        h  - 
10 Serratia liquefaciens 6.33 399         i - 

Note: LSD 0.05 = 0.226 *S = Sensitivity (+++ extremely sensitive; ++ highly sensitive; + sensitive;-not sensitive) 
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Linalool content in this study has an average of 3.79 ± 

2.97%, while populations of Tenes (Algeria) contain 23.4% 

(Hennia et al. 2015) and Turkey samples contain 28.3% 

(Chalchat et al. 1998). 

Myrtenyl acetate is an oxygenated monoterpene rarely 

found in the oils of Algerian myrtle. Touaïbia (2016) 

obtained that the population of Aïn Defla (Algeria) 

contains myrtenyl acetate of 38.7%. Myrtenyl acetate has 

been reported from Spain (Boelens et al. 1992), Portugal 

(Pereira et al. 2009), Albania (Asllani et al. 2000), 
Montenegro (Mimica dukić et al. 2010), Greece (Gardeli et 

al. 2008) and Iran (Shahbazian 2018) essential oils of M. 

communis. Its presence also reported in Morocco (Satrani 

et al. 2006; Cherrat et al. 2014; Fadil et al. 2017), and in 

Tunisia (Traboulsi et al. 2002; Messaoud et al. 2011), 

Myrtenyl acetate is used as the criterion for classifying 

myrtle oils. Myrtle essential oils are distinguished into 

three types, i.e., the Moroccan and Balkan types that 

contain myrtenyl acetate while the Tunisian type does not 

contain myrtenyl acetate (Bradesi et al. 1997). 

Franchomme et al. (2001) classify the essential oils of M. 
communis with a concentration of myrtenyl acetate of 21% 

in the chemotype of myrtenyl acetate, although the 

concentration of 1,8-cineole is very high (45%). Twelve 

chemotypes have been identified in M. communis (Anwar 

et al. 2017). The α-pinene-1,8-cineole chemotype is the 

most frequently found in nature; this chemotype is 

dominant in samples from Morocco (Fadil et al. 2017). 

Our results showed that Gram-positive bacteria are 

more sensitive to M. communis oils than Gram-negative 

bacteria. Zomorodian et al. (2013) and Eliuz et al. (2017) 

reported similar results. The resistance of gram-negative 
bacteria is due to the presence of an outer membrane 

possessing chains of hydrophilic polysaccharides, acting as 

a barrier against hydrophobic essential oils (Tassou et al. 

1995; Mann et al. 2000). Many researchers have 

hypothesized that the antimicrobial activity of essential oils 

is due to the deterioration of the cell wall. The chemical 

constituents of essential oils, particularly the monoterpenes, 

would increase the permeability of the cytoplasmic 

membrane by disrupting the order of proteins integrated 

into the membrane, thus inhibiting cellular respiration, the 

processes of transport of ions and the absorption of 

nutrients (Reichling et al., 2009; Amensour et al. 2010). 
Antibacterial tests showed that Staphylococcus aureus 

was the most sensitive bacterium to essential oils of M. 

communis. Many authors have noted an antibacterial 

activity of the M. communis oils against S. aureus 

(Yadegarina et al. 2006; Salvagnini et al. 2008; Akin et al. 

2010; Ben Hsouna et al. 2014; Eliuz et al. 2017; Fadil et al. 

2017). On the other hand, Aboutabl et al. (2011) and 

Belmimoun et al. (2016) found no sensitivity of the 

bacteria with essential oils of M. communis.  

The essential oils of M. communis have a significant 

effect against E. coli, which is consistent with the literature 
data (Koukos et al. 2001; Rasooli et al. 2002; Sadiki et al. 

2014; Pirbalouti et al. 2014; Fadil et al. 2017). However, 

other authors report low or no activity against E. coli 

(Gonuz and Dulger 2004; Salvagnini et al. 2008; Akin et al. 

2010; Aboutabl et al. 2011; Eliuz et al. 2017).  

The bacterial strain Klebsiella pneumoniae is resistant 

to the oil of M. communis (Barhouchi et al. 2016; Eliuz et 

al. 2017), whereas Pirbalouti et al. 2014 and Ben Hsouna et 

al. 2014 found stronger activities against this bacteria. Our 

results show that Proteus mirabilis is highly sensitive to 

essential oils of M. communis, while Barhouchi et al. 

(2016) reported low sensitivity. Enterica faecalis is 

sensitive to M. communis oils (Ben Hsouna et al. 2014; 

Eliuz et al. 2017), which is confirmed by our results. While 

Rasooli et al. (2002) found no activity against E. faecalis. 
The differences in results between studies are explained 

by the great disparity in chemical composition, which 

exists between essential oils of this species. It is recognized 

that the effectiveness of essential oils against a bacterium 

depends directly on its active components, the α-pinene, 

1,8-cineol, β-pinene and limonene strongly contribute to 

antibacterial properties of essential oil myrtle 

(Ebrahimabadi et al. 2016). Randrianarivelo et al. (2009) 

reported that oxygenated terpenes in general, particularly 

1,8-cineole, linalool and α-terpineol, have an important role 

in the antibacterial activity of myrtle, while Carson and 
Riley (1995)insist the role of linalool. This information was 

confirmed by several studies (Hendry et al. 2009; Silva et 

al. 2012; Eduardo et al. 2017). 

In conclusion, forty-six chemical compounds have been 

successfully identified from the essential oils of Myrtus 

communis from Algeria. It was dominated by monoterpene 

hydrocarbons. The α-pinene, 1,8-cineole, limonene are the 

major components. Myrtenyl acetate is only found in four 

populations. Six chemotypes were identified: three 

chemotypes characterized by α-pinene and three types were 

characterized by myrtenyl acetate. The essential oils of M. 
communis have moderate antibacterial activity against the 

bacterial species tested. The undiluted essential oil of the 

population of Talaougouni has the most potent bacterial 

growth inhibition. Staphylococcus aureus was the most 

sensitive bacteria to the essential oils of M. communis. 
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