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ABSTRACT 

The Arecaceae family is represented in the west Mediterannean a monospecific genus: Chamaerops 
humilis L. This species is native to the Mediterranean basin. It is used by people in many countries for its 
medicinal virtues. To contribute to a better appreciation of this taxon was tested in vitro the inhibition of the 
essential oils in the growth of certain pathogenic bacteria. The extraction of essential oils (E.O) by different 
processes provided mixed returns. They range from 5% to 2.7% in the leaves and 1.5% to 0.4 % in the fruit by 
extraction using soxlhet; 1.5% for the leaves to 0.4% for fruits using maceration with chloroform. Changing 
process, yields E.O after extraction by steam distillation yield is almost zero. The inhibition of E.O tests on the 
growth of certain bacteria (Pseudomonas aeruginosa 7853, Listeria monocytogenes, Escherichia coli 27922, 
Staphylococcus aureus and Bacillus subtilis SP2VSS2LG  6633) were carried out by two qualitative methods. The 
results show the inhibitory effect of E.O this taxon effect on some bacterial strains. 
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INTRODUCTION 
 

Chamaerops humilis L. (Palmetto) of its common name "Doum" is a monocot of the 
Arecaceae family. It is a west mediterranean species [1]. In Algeria this taxon is widespread 
in western Algeria [2]. This species is used in traditional medicine to treat many ailments 
mainly those affecting the digestive tract [3 - 6]. Many studies have been done on E.O and 
their effect on bacterial inhibition [7, 8]. Therefore, the E.O is used in alternative medicine 
for a very long time for their antimicrobial properties. The antifungal and antibacterial 
activity of these secretions has been the subject of numerous in vitro studies [9 - 12]. 

 
 This study was conducted to know the effect of E.O extracted from the aerial parts of 
the plant, mainly the leaves and fruit of some pathogenic strains. No work has been done to 
date of the effect of E.O on the antibacterial activity of this plant. 
 
 To better understand the antibacterial activity we selected reference strains namely 
Pseudomonas aeruginosa 7853, Listeria monocytogenes 15313, Escherichia coli 27922, 
Staphylococcus aureus SP2VSS2LG and Bacillus subtilis 6633. 
 

MATERIALS AND METHODS 
 

The plant material  
 
 The leaves and fruit of Chamaerops humilis were collected from subjects belonging to 
chamaeropaies located in the mountain ranges of Tlemcen (western Algeria) in September 
2011. The plant was identified and authenticated by the botanist Dr Hasnaoui (University of 
Saida). The parts of the plant on which our work was done were cut into small pieces and 
dried at room temperature (20 ° C) and protected from light for two weeks. After drying the 
pieces obtained were ground and stored in sealed bottle until used. 
 
Extraction of essential oils  
 
 The extraction (E) essential oil (E.O) was carried out by three methods: E. 
hydrodistillation (E.D), E. Soxhlet (E.S) and E. by maceration (E.M). 
 
Extraction method  
 
 In the E.D and E.S we used 30 grams (g) of plant material. The techniques used are 
those described by Wenqiang et al, [13] and Ashnagar et al. [14]. The solvents used in this 
study vary depending on the process: it is the water in the E.D and hexane in the E.S. As for, 
we used 20 g of plant material in 60 ml of chloroform and 20 g in 50 ml of H2O. In both 
methods it is based on the extraction methods described by Ashafa and Afolayan [15], 
Benmehdi et al. [16] and Gacem et al. [17]. 
 
Calculation of performance 
 
 The yield of essential oil (Y.E.O) is defined as the ratio of the E.O obtained after 
extraction mass (M ') and the mass of the plant material used (M) [18].  
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The yield is expressed as a percentage, and it is given by the following formula: 
 
 

 
Y.E.O: essential oil yield of dry matter; 
M '= mass in grams of essential oil from the dried plant material; 
M: mass of the dried plant material used in grams. 
 
Evaluation of antibacterial activity  
 
Two reference methods were used: 
 

 Technical agar diffusion Mueller Hinton (disc method or aromatogramme) [19] ; 

 Method of micro-dilutions of liquid medium for the determination of minimum inhibitory 
concentration (MIC) [20]. 

 
Reading is done by measuring the diameters of the zones of inhibition around the disk 
according to international standards [21 - 24]. 
 
 

RESULTS AND INTERPRETATIONS 
 
 

The yield of essential oils (Y.E.O) 
 
 The Y.E.O varies according to the method used. The yield obtained using E.S is 5% for 
the leaves while it is only 2.7% for fruits. The results obtained using the technique of E.M are 
low. The solvent used in E.M plays a significant role in the Y.E.O. The Y.E.O is 1.5% for leaves 
and only 0.4% for fruit on the E.M in H2O results are low; they are respectively 0.3% and the 
percentage 0.2% through 2%. The E.H has given only a few traces in two parts used (Table I). 
 

Table I: Change in Y.E.O depending on the method used. 
 

  Extraction 
method 

Quantity of 
material plant 

The solvent The extraction 
time (h) 

Performance % 

 
 
Leaves 

E.S 30 Hexane 6h 5 

E.D 30 water 2h Traces 

E.M 20 Chloroforme 15min 1.5 

E.M 20 water 15min 0.3 

 
 
Fruits 

E.S 30 Hexane 6h 2.7 

E.D 30 water 2h Traces 

E.M 20 Chloroforme 15min 0.4 

E.M 20 water 15min 0.2 

 
 The results have different values for the two parts of the plant. The performance 
depends to a large part of the extraction method used. The E.S provides a significant 
performance compared to other methods (E.D and E.M). In quantitative terms the leaves are 
rich in E.O as fruit. E.M gives a lower result with 1.5% for leaves and 0.4% for fruits. 
 

Y.E.O (%) = M’/M x 100 
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Antibacterial effect of E.O Chamaerops humilis  
 
Determination of the minimum inhibitory concentration (M.I.C) by the method of micro-
dilutions of liquid medium 
 
 The results of the antibacterial effect by micro-dilution method show that E.O has an 
inhibitory effect at a concentration of about 250 mg / ml for bacteria: Pseudomonas 
aeruginosa, Staphylococcus aureus and Escherichia coli. The inhibitory concentration is 
about 500 mg / ml for Listeria monocytogenes and Bacillus subtilis (Table II). 
 

Table II: E.O inhibitory concentration. 
 

  1 2 3 4 5 6 7 8 9 10 11 12 

Staphylococcus aureus  - -  +  +  +  + + + + + + + 

Pseudomonas 
aeruginosa 

- - + + + + + + + + + + 

Listeria monocytogenes  - +  +  +  +  + + + + + + + 

Echerichia coli - - + + + + + + + + + + 

Baccilus subtilis - + + + + + + + + + + + 

CMI(mg/ml) 500 250 125 62.5 31.25 15.62 7.81 3.9 1.95 0.97 0.48 - 

Plus (+) = not inhibitory concentration; Minus (-) = inhibitory concentration 
 

Technical agar diffusion Muëller Hinton (disc method) « Aromatogram » 
 

 The table 3 shows an antibacterial activity for three strains at a concentration 3V/3V. 
The diameters of inhibition zone is various, it is 2mm for S. aureus, E. coli, P. aeruginosa and 
1mm of 2V/3V for S. aureus. In other cases no activity has been reported (Table III, Photo 1). 
These results show that E.O of Chamaerops humilis has a spectrum of antibacterial activity 
against Gram + and Gram -. 

 
Table III: Antibacterial activity of E.O oils according to the method of discs. 

 

V/3V 2V/3V 3V/3V 

Staphylococcus aureus (G+) 0 1mm 2mm 

Baccilus subtilis (G+) 0 0 0 

Listeria monocytogenes (G+) 0 0 0 

Escherichia coli (G-)  0 0 2mm 

Pseudomonas aeruginosa (G-) 0 0 2mm 

 
The research for new drugs using several approaches includes the "ethno-

pharmacological" approach, which is to gather information about the empirical use among 
people, ethnicities still living close to nature [25]. The E.O is used in alternative medicine for 
a very long time for their antimicrobial properties. The antifungal and antibacterial activity of 
these secretions has been the subject of numerous in vitro studies [9, 10, 12]. 
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Photo 1: Antibacterial power of leaves of Chamaerops humilis. 

 

The antimicrobial effect of E.O on two parts of Chamaerops humilis on some strains 
of bacteria gave interesting results. Indeed, the various analyzes carried out by Hasnaoui et 
al. [5, 6] on the most used parts of Chamaerops humilis show chemical groups present in the 
plant such as: saponins, tannins, alkaloids, flavonoids (free flavonoids heteroside and 
Flavonoids glucoside), steroids, sterols and unsaturated terpenes. These differents groupes 
are the main groups that enter into the constitution of the parties analyzed. The presence of 
these chemical groups indicates the medicinal use of Chamaerops humilis. Some flavonoids 
are anti-inflammatory drugs [26], antiviral, anti-tumor, anti-hypertensives and diuretics [27] 
and anti carcinogenic [28]. In addition, flavonoids may prevent atherosclerosis and thus 
reduce the risk of cardiovascular disease [28].The evaluation of the inhibitory activity of 
bacteria by two methods: Aromatherapy program and micro-dilution liquid medium 
indicated the MICs of E.O for bacteria are of the order of 250 mg / ml. In our case we found 
that the dilution method tells us more about the antibacterial diffusion method or disk 
activity.  

  

L.monocytogene   Bacillus .   subtilis   

  

        S. aureus   

      P.   aeruginosa               E.coli   
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Nevertheless, the antibacterial activity can be influenced by certain factors: in the 
first one, the absence of relation between both methods of study lies in the environment 
where are these extracts; if with the diffusion method certain zones of inhibition are very 
wide it is because the active constituents are free and have no direct contact with the 
constituents of the culture medium; while with the method of dilution the active 
constituents react with the ingredients of the culture medium and consequently can be 
inhibited or blocked. 

 
It should be noted the significant effect exerted by organic materials when present in 

the environment: they are likely to significantly reduce the effectiveness of an antiseptic 
agent by combining with it to form inactive compounds, the adsorbent and decreasing its 
concentration or by precipitating and removing altogether [29]. Thus, the antibacterial 
activity may depend on the composition of the culture medium [25], in the case of Ail, for 
example, that garlic has a powerful in vivo when power is traditionally used against 
respiratory diseases.The presence of low bacterial growth with alternative inhibition is due 
to resistant bacterial strains and was able to grow in the presence of the antibacterial agent 
who is in conflict with it, or the instability of the extract. It is known that all species do not 
have the same sensitivity to a substance and in opposite a bacterial population, there may 
be individual differences in sensitivity [29]. Thus, the antibacterial action is sometimes 
partial and after a decrease in the number of bacteria, it is observed an increase of bacterial 
growth. This phenomenon called rebound may be due to instability of the in vitro 
antibacterial agent at a heterogeneity of the bacterial population may contain genotypically 
more resistant bacteria than the general population or induction of enzymes conferring 
bacterial resistance to antibacterial extract [30]. 

 
Some authors reported a relationship between the structure and antibacterial 

activity of the molecules that make up E.O in the presence of certain functional groups. The 
aldehyde and phenolic compounds are very active in clearly defined [31]. The Phenolic 
structures are the most active in other organisms, the presence of the hydroxyl group and its 
position, aldehydes also have potent antimicrobial activity, the presence of oxygen in 
ketones increases antimicrobial properties of the terpenes. 

 
CONCLUSION 

 
The results obtained in these analyzes reveal different yields of the E.O, this is a 

function of the part of the plant used. The leaves are rich in E.O, by against fruits are low in 
E.O. It should also be noted that the yields obtained Y.E.O change with the extraction 
process used. In terms of antibacterial activity we observed a variable inhibition. The most 
sensitive bacteria in our study are as follows: Staphylococcus aureus, Escherichia coli, 
Pseudomonas aeruginosa. 
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