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The main objective of this work is to evaluate the antimicrobial activity
of the essential oil of marjoram (Origanum majorana). Origanum
majorana is an aromatic plant, widely distributed in Morocco and widely
used by the Moroccan people in order to its medicinal characteristics.
The constituent of essential oils has a long history as antimicrobial agent,
for this purpose and in the framework of the valorization of the Moroc-
can flora, we are interested in the species of the family Lamiaceae which
is one of the most families utilized as a global source of spices and as
strong antimicrobial power extracts. Thus, we chose marjoram (Orig-
anum majorana) as plant from Salé region, to demonstrate the antimi-

crobial activity of essential oil.
The essential oil of marjoram is obtained by hydro-distillation in a
Clevenger-type apparatus with highest yield leaves up to (2.50%). The
inhibitory activity of the essential oil of marjoram is not the same against
all tested strains (Escherichia coli ATCC 25921, Klebsiella pneumoniae,
Enterobacter cloacae, Pseudomonas aeroginosae ATCC 27853,
Acinetobacter sp, Staphylococcus aureus ATCC 25923). The bacteri-
cidal activity was remarkable against all strains tested. However, the most
important diameter of inhibition of 22 mm is obtained with Escherichia
coli.  2015 Trade Science Inc. - INDIA

INTRODUCTION

The marjoram (Origanum majorana) is an an-
nual plant of the lamiaceae family. It is grown with
us for condiment and medicinal reasons. This is a
species very close to the oregano, has leaves 1 to 2
cm long, opposite, grayish green, entire oval shape.
Its flowers are small, white or purple, arranged in
tight clusters in the axils of leaves with two spoon-

shaped bracts[1]. This plant works as fresh or dried
leaves, alone or in a mixture with other plants to
aromatize many culinary preparations. It is a very
aromatic plant used in cooking, especially in Medi-
terranean culinary dishes, its essential oil is known
for its antiseptic property[2]. The essential oil of
marjoram has a liquid, clear appearance, dark to
pale yellow color and a sweet smell, fine, warm
and delicate. It is obtained by distillation of its flow-
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ering heads and leaves. It is considered a strong an-
tispasmodic stomach, calms spasms and particularly
for those have the stomach and colon spasms, it con-
tributes to wellness of digestive tract[3]. It also has a
significant effect on the psycho-sensory system. It is
used to reduce the role of the sympathetic system
and promote the relaxing and calming action of para-
sympathetic system[4]. View of its antitoxic, it will
be applied locally on the buttons to inactivate the
venom inoculated by bite of insect[5]. Among sev-
eral essential oils that may be useful as antimicro-
bial agents, marjoram oil (Origanum majorana) can
have the greatest potential for use in industrial ap-
plications[6]. In this context, the aromatic plants, and
especially the type of marjoram spices, have emerged
as effective compounds to ensure the microbiologi-
cal safety of food [7]. Marjoram (Origanum
majorana) is a species plays a leading role among
the culinary herbs in global trade. The popularity of
marjoram is more and more growing. The result of
the recent discovery scientific research indicates
antimicrobial properties, marjoram[8].

For reasons of scientific confirmation we are
interested in the antibacterial effect of the Moroc-
can species. This activity will be tested on strains
of references and strains from pathological samples.

MATERIALS AND METHODS

Material

Plant material

The plant material marjoram (Origanum
majorana) was collected in June 2013 from the re-
gion of salé, samples were drying in darken and

well-ventilated area at room temperature for 15 days
to facilitate storage. The leaves used for the extrac-
tion of essential oils were separated from the rest of
the plant and kept in clean and airy bags.

Micro-organisms studied

The antibacterial activity was evaluated against
different microorganisms showing in TABLE 1.

These bacterial strains were purified by subcul-
ture on Mueller-Hinton agar and incubated for 24h
in at 37°C; they are the cause of several nosocomials

infections (urinary, intestinal, respiratory, etc.)[9, 10].

Methods

The extraction of essential oils

The extraction of essential oils of marjoram
(Origanum majorana) was carried out by hydro-
distillation in a Clevenger-type apparatus[11]. Today
the hydro-distillation remains the most sought method
in the industry for extraction of essential oils. The
estimation of the yield of essential oil is based on
the weight of total dray matter (vegetative). The ob-
tained essential oils are collected and stored in a
refrigerator at 4°Cin dark bottles to protect them from

efficacy of the heat and light in the presence of an-
hydrous sodium sulfate[12]. The method applied was
that of Clevenger which is described in the Euro-
pean Pharmacopoeia and the 9th edition of the French
Pharmacopoeia.

The yield of obtained essential oils was calcu-
lated by the following formula[13]:
(EOY)Essential oils yield (%) = W

1
 / W

2
 X 100

W1 = net weight of oils from dried leaves (grams)
W2 = total weight of fresh leaves (100grams)

Microbiological procedure

The used methods are summarized in TABLE 2:

RESULTS AND DISCUSSION

The essential oil of marjoram obtained is dark
to pale yellow color and as wet smell, fine hot and
delicate. It has a yield up to 2.50% from the leaves.
This oil yield obtained is higher than indicated byFigure 1 : Origanum majorana
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TABLE 1 : Tested micro-organisms

Microbial group Tested strains Origin of strain 
EscherichiacoliATCC25921 UTI 
Klebsiellapneumoniae UTI 
Enterobactercloacae UTI 
PseudomonasaeroginosaeATCC27853 Skin infection 

Gram negative 

Acinetobacter sp UTI 
Gram positive StaphylococcusaureusATCC25923 UTI 

*UTI: Urinary Tract Infection

Methods Used for Description Incubation Play 

Technical of the 
aromatogram 

Bacteria 

Filing of filter paper discs of 6mm diameter before and 
oil-impregnated 
essential to surface of the medium(Mueller Hinton Agar), 
planted in boxes flood[14] 

37 °C/ 24 
Measurement 
diameter 
inhibition. 

Method contact 
direct 

Bacteria 
 

From a stock solution and various dilutions prepared, all 
set to contact with the medium. The bacteria were sown 
are a per spot[15] 

37°C/24h 

presence or 
absence of 
bacterial 
growth 

Nature of the 
antibacterial 
activity 

Bacteria 
A sample of the agar disk 
the surface of Mueller-Hinton agar is made 

37 °C/ 24h 

presence or 
absence of 
bacterial 
growth 

TABLE 2: Methods used in the study of antimicrobial potency

Plant Leaves Stem Leaves and stem 
Quantity 100g 100g 100g 

Yield 2.50% 0.6% 1,4% 

TABLE 3 : The essential oil content of marjoram (Origanum majorana)

Quer (1988)[16].
The author above has shown in a study using the

leaves of Origanum majorana that the essential oil
content after extraction was 1.20%. This variation
in performance can be attributed not only to the ori-
gin of the plant and the extraction technique, but also
to the collection period of the vegetable plant.

The results of antimicrobial activity of the es-
sential oil of marjoram (Origanum majorana) are
showed in TABLE 4.

The experimental results presented in TABLE 4
show that the essential oil of marjoram (Origanum
majorana) has a very good activity against all bac-
teria except Pseudomonas aeruginosae, the same
activity on Gram-positive and Gram-negative bac-
teria was noticed. The maximum inhibition of es-
sential oil was against Escherichia coliATCC 25921
(22mm), Staphylococcus aureus (20mm), followed
by the other three strains of Acineto bacter

(19mm), Klebsiella pneumoniae (18mm) et
Enterobacter cloacae (16mm) these species are sen-

sitive to this EO, while Pseudomonas aeruginosae
exhibited a resistance to this EO.

According to the inhibition zones generated by
the oil of marjoram (Origanum majorana), we are
confirmed the inhibitory potential of this essential
oil by determination of the minimum inhibitory con-
centration (MIC). The results of minimum inhibi-
tory concentration (MIC) of the marjoram (Origanum
majorana) essential oil are summarized in TABLE
5.

In fact, the essential oil of marjoram (Origanum
majorana) showed a significant inhibitory effect
against microorganisms studied. All microbial
strains were inhibited at a concentration of 1/25(V/
V). By comparing the susceptibility of different
strains vis-à-vis oil tested, we found that the effi-

ciency of this oil is different from one bacterium to
another. Enterobacter are more resistance to this EO
with an MIC of 1/25(V/V). The MIC of Klebsiella
pneumoniae, Acinetobacter, Staphylococcus and
Escherichia coliwas the same 1/50 (V/V). The es-
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sential oil of marjoram (Origanum majorana) is
very active on all strains tested except Pseudomo-
nas which was more resistant.

Following these results, the essential oil of mar-
joram has shown very interesting antibacterial char-
acteristics against the micro-organisms tested. The
results of minimum bactericidal concentration
(MBC) of the marjoram (Origanum majorana) es-
sential oil are summarized in TABLE 6.

The bactericidal activity appears highly variable
against gram-negative bacteria compared with gram-
positive bacteria.

CONCLUSION

The essential oil of marjoram obtained is dark
to pale yellow color and as wet smell, fine hot and
delicate. The essential oil of marjoram is obtained
by hydro-distillation in a Clevenger-type apparatus
with high yield (2.50%). The antimicrobial activity
of the essential oil is very important with respect to
all studied strains (Escherichia coli ATCC 25921,
Klebsiella pneumoniae, Enterobacter cloacae,

Acinetobacter sp, Staphylococcus aureus ATCC
25923). The result was not the same with Pseudomo-
nas aeroginosae. This last showed complete resis-
tance bioactive substances present in our extraction
product.

The findings observed in essential oil level of
the marjoram coming from the Moroccan city �Salé�

allows us to declare the possibility of its use as a
natural preservative, it can be recommended used
for food, phytosanitary, cosmetic and pharmaceuti-
cal industries. In addition to its ease of culture, its
attractive yield, marjoram could be developed as
part of a pushed valuation policy.
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Bacteria Diameter of inhibition Zones (mm) 
Klebsiella pneumoniae 18 mm 
Acinetobacter 19 mm 
Staphylococcus 20mm 
Pseudomonas - 
Escherichia coli 22 mm 
Enterobacter 16 mm 

TABLE 4 : Antimicrobial activity of the essential oil of marjoram (Origanum majorana)

TABLE 5 : The results of minimum inhibitory concentration (MIC) for the essential oil of marjoram (Origanum
majorana).

Concentration (V/V) 
Bactéries 

1/10 1/25 1/50 1/100 1/200 1/300 1/500 Témoin 
Klebsiella pneumoniae - - - + + + + + 
Acinetobacter - - - + + + + + 
Staphylococcus - - - + + + + + 
Escherichia coli - - - + + + + + 
Enterobacter - - + + + + + + 

T: witness, - Absence of Growth, + presence of Growth

Bactéries Klebsiella 
Pneumoni 

Acineto-bacter Staphylo-coccus Escherichia coli Enterobacter 

(CMB)(V/V) 1/50 1/50 1/10 1/50 1/25 

TABLE 6 : Results of minimum bactericidal concentration (MBC) for the essential oil of marjoram (Origanum
majorana)
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