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Abstract

In the present study, chemical composition of
essential oil of Origanum compactum was
identified by gas chromatography coupled to mass
spectrometry  (GC-MS). Among twenty six
constituents,  carvacrol  (43.97%), p-cymene
(17.87%) and thymol (11.56%) were the major
components. The antibacterial activity was tested
by disc diffusion method and micro-broth dilution.
The EO showed strong antibacterial activity against
all of the tested Salmonella spp. Strains, with
minimum inhibitory concentrations (MIC) and
minimum  bactericidal concentrations (MBC)
ranging from 0.3125 pL/mL to 0.625 pL/mL.

Key words: Origanum compactum — GC / MS —
foodborne bacteria — antibacterial activity.

1. Introduction
Foodborne diseases comprise a broad spectrum of

illnesses and are responsible for substantial
morbidity and mortality worldwide. It is a growing
public health problem in developing as well as
developed countries. Foodborne illnesses result
from consumption of food containing pathogens
such as bacteria, viruses and parasites [1].
Therefore, there is a need for new methods of
reducing or eliminating foodborne pathogens.
Among many strategies to inhibit the growth of
undesirable microorganisms, is the use of chemical
agent exhibiting antimicrobial activity. These
chemicals may be either synthetic compounds
intentionally added to foods or naturally occurring
biologically derived substances [2]. Natural plant
extracts are gaining a wide interest in food

industry for their antibacterial, antifungal, and
antioxidant properties [3, 4, 5, 6].

The genus Origanum (Lamiaceae family) is among
the most important aromatic plant worldwide.
Forty-nine taxa divided into 10 sections belong to
this genus, most of them having a very local
distribution around the Mediterranean [7].
Origanum compactum is an endemic specie
growing in the north of Morocco, where it is
traditionally used in culinary and medical
preparations [8]. Origanum species have recently
been of great interest, in both academia and the
food industry as potential natural additives, to
replace  synthetic  products [9]. Effective
antimicrobial doses may exceed organoleptically
acceptable levels. Therefore, there is an increasing
demand for accurate knowledge of the minimum
inhibitory concentration (MIC) of essential oils to
establish a balance between the sensory
acceptability and antimicrobial efficacy [10].

In the present study, we describe the chemical
composition of essential oil obtained from
Origanum compactum grown in Morocco, and then
we investigate the efficacy of the oil against
foodborne bacteria.

Material and methods:

1. Essential oil:

Origanum compactum samples were collected
during the months of April, May, June and July
2009 in Taounat. The Essential oil was produced
by Santis Company, It was extracted by steam
distillation from flowers, leaves and stems.
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2. Bacterial strains:

A total of five strains of Salmonella spp. were
included in this study. These strains were obtained
from Laboratory of Microbiology and Hygiene of
food and environment, Pasteur Institute of
Morocco. They were isolated from minced meat
and dairy products. Salmonella cultures were
grown at 37° C for 18 h in Muller Hinton Broth,
and then adjusted to 10 ® CFU/mL.

3. Gas chromatography / mass
spectrometry (GC/MS):

The chromatographic analysis of essential oils was
performed with a gas chromatograph (Trace GC
Ultra) coupled to a mass spectrometer (Polaris Q
ion trap MS), with a VB-5 capillary column
(Methylpolysiloxane with 5% phenyl; 30 m x 0.25
mm; film thickness 0.25um). Fragmentation was
performed by electron impact at 70 eV. Helium
(2.4 mL/min) was used as carrier gas. Split-type
injector was heated to a temperature of 200 ° C.
The volume injected was 1pl. The column was
initially maintained at a temperature of 40 ° C for 2
min, increased to 180 ° C at a rate of 4 ° C / min,
and finally raised to 300 ° C for 2 minat 20 ° C /
min.

4. Disc diffusion method:

The determination of the inhibitory effect of EO on
test bacteria was carried out by the disc diffusion
method [11]. Sterile Paper disk (6 mm in diameter)
were impregnated with 10uL of essential oil and
transferred into the Luria Bertoni Agar present in
Petri dishes, which had previously seeded by
spreading 1mL of bacterial suspension adjusted to
10° CFU/mL. Standard antibiotics amoxicillin (25
1g) were used as positive control. After incubation
at 37°C during 24h, the diameters of inhibition

zones were measured in millimeters. Tests were
carried out in triplicate.

5. Determination of MIC and MBC:

MIC was determined in this work by the method of
micro-broth dilution [12]. A serial of dilution of
essential oil ranging from 20 pL/mL to 0.15 pL/mL
were prepared in test tubes containing Broth Luria
Bertoni medium with 0.15% Agar. Each tube was
inoculated with the same volume of bacterial
suspension adjusted to 10° CFU/mL. The tubes
were then incubated at 37° C for 18 h. The MIC
was defined as the lowest concentration of the
essential oil at wich the microorganism did not
show visible growth. The microorganism growth
was indicated by the turbidity of the culture. To
determine the minimum bactericidal concentration
(MBC), broth was taken from each tube, spread on
Muller Hinton Agar (MHA) and incubated at 37°C
for 24h. The MBC was defined as the lowest
concentration of essential oil at wich the incubated
microorganism was completely killed. Each assay
was repeated thrice.

Results and Discussion:

1. Chemical composition:

The percentage composition of the oil of Origanum
compactum is presented in table 1. Twenty six
components were identified, accounting for 99.37%
of the oail.
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Tablel: Chemical composition of EO of Origanum compactum
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Pic Constituents Retention time Area %
1 a-Phellandrene 7.63 0.46
2 3-Carene 7.81 0.80
3 Camphene 8.26 0.17
4 1R-a-Pinene 9.22 0.11

9.91 0.21
5 3-Carene
6 a-Phellandrene 10.26 0.12
7 a-Terpinene 10.69 1.15
8 p-cymene 10.96 17.87
9 Bicyclo[3.1.1]hept-3-ene, 2-formylmethyl-4,6,6-trimethyl- 11.13 1.80

10 ¢-Terpinene 12.20 8.43
11 3-Carene 13.73 0.45
12 a-CAMPHOLENE ALDEHYDE 15.08 0.17
13 Nopol 15.91 0.23
14 trans-Sabinene hydrate 16.37 0.29
15 3-Carene 16.88 0.23
16 2-Isopropyl-1-methoxy-4-methylbenzene 18.76 0.24
17 Thymol 20.45 11.56
18 Carvacrol 20.78 43.97
19 Caryophyllene 24.38 1.85
20 1,1,3,3,5,5,7,7,9,9,11,11-dodecamethylhexasiloxane 27.25 0.12
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21 a-Guaiene 27.58 0.15
22 Cholic acid 29.23 0.15
23 1,1,3,3,5,5,7,7,9,9,11,11-dodecamethylhexasiloxane 32.09 0.16
24 1,1,3,3,5,5,7,7,9,9,11,11-dodecamethylhexasiloxane 43.66 4.80
25 1,1,3,3,5,5,7,7,9,9,11,11-dodecamethylhexasiloxane 43.84 2.22
26 1,1,3,3,5,5,7,7,9,9,11,11-dodecamethylhexasiloxane 44.16 1.66
Total 99.37%

The analysis showed that carvacrol (43.97%) was predominance of carvacrol (55-76%) [16].

the main component in the oil of Origanum
compactum. Other major components were
identified as p-cymene (17.78%) and thymol
(11.56%). Several studies have shown the
predominance of carvacrol as major component of
the Origanum compactum essential oil. In fact,
samples from Morocco analyzed by Charai and
Chebli contain carvacrol at concentrations of 49.5%
and 58.1% respectively [13, 14, 15]. In 2003,
Jeannot studied hydrolat of Origanum compactum

Recently, Nhu-Trang quantified in essential oil
from Morocco significant levels of carvacrol (60%)
[17].

1. Antibacterial activity:

The antibacterial activity of the EO of Origanum
compactum against Salmonella spp. Strains
examined in the present study and their potency
was assessed by the inhibition zone diameter and
MIC values. The results are in Table 2.

from Morocco, and after ether extraction shows
Table 2: Diameter of inhibition zone (mm), MIC and MBC values:

MIC MBC
Microorganism species Inhibition zone diameter in (mm) (uL/mL) (uL/mL)
Origanum Positive control
compactum (AMX)
0.3125
Salmonella spp. 1 300 210 0.3125
Salmonella spp. 2 300 0+0 0.3125 0.625
0.625
Salmonella spp. 3 300 18+0 0.625
Salmonella spp. 4 325212 18+0 0.3125 0.3125
Salmonella spp. 5 345+2.12 18 +0 0.3125 0.3125
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The inhibition zones and MIC values for
Salmonella spp. Strains were in the range 30-34.5
mm and 0.3125-0.625 pL/mL respectively. The
largest inhibition zones and the highest inhibitory
activity produced by the EO were observed with
strain Salmonella spp.5. Mostly, the MBC values
were equivalent to the MIC values, confirming the
bactericidal effect of EO of Origanum compactum.

The high antibacterial activity of EO tested can be
attributed to the presence of high concentration of
carvacrol, which is widely reported to possess high
levels of antimicrobial activity [10, 18, 19, 20, 21,
22].

Approved as a safe food additive in the USA and
Europe [23, 24], carvacrol has attracted
considerable attention as a result of its wide
spectrum antimicrobial activity. However, the
compounds present in the greatest proportions are
not necessarily responsible for the total activity; the
involvement of less abundant constituents should
be also considered [25]. Therefore, the activity
could be attributed to the presence of other
components such as p-cymene and thymol also
known to possess an antibacterial activity [26].
Moreover, possible antagonistic and synergistic
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