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ABSTRACT
Several studies have showed the antibacterial activity of oregano essential oils (OEO) 
chemotypes, carvarol and thymol against Gram positive and Gram negative pathogenic 
bacteria, but lack information on OEO antibacterial activity against beneficial bacteria. 
The object of this study was to compare the composition and minimum bacterici-
dal concentration (MBC) of Origanum gender chemotypes: O. vulgare L. ssp. hirtum 
(OH), O. majorana (OM) y O. vulgare L. (OL) harvested in Colombia, against Lippia 
origanoides (LO) from Alto Patía in Colombia, and O. vulgare L. ssp. hirtum (OG) 
from Greece. The OEO composition was analyzed by gas chromatography coupled 
to mass spectrometer and its antibacterial activity by broth dilution and agar culture 
method. Three chemotypes were evaluated, OH and OG were carvacrol-type, LO and 
OL were thymol-tipe and OM was rich in sabinyl compound. The highest precursors 
content was showed to OEO from oregano varieties produced under greenhouse con-
ditions at high altitude. The same bactericidal activity against Salmonella enteritidis 
(0.098 mg/mL) for OH and LO was founded. The lowest bactericidal activity against 
beneficial bacteria Lactobacillus acidophilus and Bifidobacterium breve was observed for 
OM (6.25 mg/mL) and LO (50 mg/mL), respectively. These results showed that LO 
native to Colombia had a comparable effect to OH and carvacrol against pathogenic 
enterobacteria and the lowest bactericidal activity against beneficial bacteria. These 
results showed a selective bactericidal effect against pathogenic beneficial bacteria of 
Origanum ssp. and L. origanoides chemotypes.  A good potential to use L. origanoides 
as antimicrobial additive for animal and human health was found. 
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vacrol, has been documented (Hammer 
et al. 1999; Ultee 1999; Nostro 2004; 
Trombetta 2005; Lambert et al. 2001). 
This property has been attributed to 
the presence of hydroxyl groups in their 
phenolic components (Ben et al. 2006); 
Ultee et al. (2002) showed that the pre-
sence of a free hydroxyl group and a 
delocalized electron system are essential 
for antimicrobial activity. The OEO has 
showed activity against Gram-negatives 
and Gram-positives bacteria (Dorman y 
Deans 2000). 

INTRODUCTION

Origanum genus covers a wide range of 
more than 60 plant species used as spice. 
The majority of them belong to Lamia-
ceae and Verbenaceae families; among 
these species, Origanum vulgare L. and 
Lippia graveolens Kunth, are considered 
species of economic importance with a 
large distinction between them (Padulo-
si et al. 2002).

Antimicrobial activity and mecha-
nism of action for OEO as well as two 
of its main constituents, thymol and car-

COMPOSICIÓN Y ACTIVIDAD BACTERICIDA CONTRA BACTERIAS 
BENÉFICAS Y PATÓGENAS DE ACEITES ESENCIALES DE CUATRO 

QUIMIOTIPOS DE LOS GÉNEROS Origanum Y Lippia

RESUMEN
Diversos estudios demuestran la actividad antibacterial de distintos quimiotipos de 
aceites esenciales de orégano (OEO), carvacrol y timol, contra bacterias patógenas 
Gram positivas y Gram negativas, pero muy poca información está disponible sobre el 
efecto de los OEO en bacterias benéficas. El objetivo de este estudio fue comparar la 
composición y concentración mínima bactericida (CMB) de OEO de quimiotipos del 
género Origanum: O. vulgare L. ssp. hirtum (OH), O. majorana (OM) y O. vulgare L. 
(OL) cultivados en Colombia, frente Lippia origanoides Kunth (LO) nativo del Alto Pa-
tía en Colombia y O. vulgare L. ssp. hirtum cultivado en Grecia (OG). Los OEO se ob-
tuvieron por arrastre de vapor, la composición se determinó por cromatografía de gases 
acoplada a espectrometría de masas y la actividad antibacteriana mediante el método de 
dilución en caldo y cultivo en agar. Se evaluaron tres quimiotipos de OEO: OH y OG 
tipo-carvacrol, LO y OL tipo-timol y OM rico en compuestos sabinilo. Las variedades 
de orégano producidas bajo condiciones de invernadero a alta altitud mostraron un 
alto contenido de precursores. Un valor similar de concentración mínima bactericida 
contra Salmonella enteritidis (0.098 mg/mL) fue observada para carvacrol, OH y LO. 
La más baja actividad bactericida contra las bacterias benéficas Lactobacillus acidophilus 
y Bifidobacterium breve fue observada para OM (6.25 mg/mL) y LO (50 mg/mL), 
respectivamente. Estos resultados mostraron que LO, nativo de Colombia presentó un 
efecto antibacteriano comparable a OH y carvacrol contra enterobacterias patógenas y 
una baja actividad bactericida contra las bacterias benéficas. Estos resultados mostraron 
un efecto bactericida selectivo contra bacterias benéficas y patógenas de los quimiotipos 
Origanum ssp. y L. origanoides. Se comprobó un buen potencial de L. origanoides para 
uso como aditivo antimicrobiano para la salud humana y animal. 
Palabras clave: Bactericida, Escherichia, Lactobacillus, Salmonella, orégano. 
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The antibacterial action mechanism 
has been explained by its effect on alte-
ring bacterial membrane integrity. Lam-
bert et al. (2001) found that the OEO 
damaged in-membrane integrity, which 
affects pH homeostasis and equilibrium 
of inorganic ions. Ultee et al., (1999) 
showed that carvacrol decreased intra-
cellular potassium, the membrane po-
tential and increased the extracellular 
potassium. But the effect of OEO is not 
only limited to the bacterial membra-
ne, a transfer of monoterpene through 
the lipid bilayer to cell and the interac-
tion with their components is suggested 
(Trombetta et al. 2005). On the other 
hand, Vattem et al. (2007) found that 
OEO inhibited the quorum sensing 
(QS) of Escherichia coli and Pseudomo-
nas aeruginosa; QS is a mechanism that 
modulates the expression of genes in-
volved in processes related to survival 
and pathogenesis. Based on these broad 
spectra of antibacterial activity, oregano 
seems to be one of the most inhibitory 
species ever tested; however, there are 
few references that compare the antimi-
crobial activity of Origanum gender spe-
cies versus Lippia origanoides as well as 
the effect against pathogenic respect to 
benefic bacteria strains for animals and 
humans health. 

It is well known that the regulation 
of essential oils production and synthe-
sis of metabolites is integrated into the 
plant physiology and depends on the 
metabolic state and its adaptation to the 
ecosystem. Latitude and elevation deter-
mine the climate which, in turn, affects 
soil types and vegetation. In particular, 
Colombia shows that its altitudinal gra-
dient along its mountains is associated 
with alteration in a number of environ-
mental factors, such as air temperature, 

rainfall, wind exposure, light intensi-
ty, UV-B radiation, soil fertility, ozone 
density and partial CO2 pressure. The 
combination of all these factors exerts 
stress on plants, which triggers, not only 
in morphological and anatomical adap-
tations, but also biochemical changes 
and productivity patterns (Kofidis et al. 
2003).

Colombian oregano has two diffe-
rent geographic origins: cultivated ore-
gano which is European oregano used as 
a spice in foods. The wild oregano that 
bears a resemblance to Mediterranean 
oregano in terms of flavor, aroma, but 
its genus is Lippia, with an outstanding 
feature characterized by its differences in 
the essential oil composition reported 
for the same species from different local 
ecosystems. Cultivated oregano belongs 
to O. vulgare L., native to Greece and O. 
majorana, cultivated in Europe (Skoula 
and Harborne 2002). While wild orega-
no, classified as L. origanoides, is a spe-
cies found in countries like Colombia, 
Mexico, Guatemala, Cuba, Venezuela 
and Brazil (Oliveira et al. 2007; Stas-
henko et al. 2010). L. origanoides grows 
at low altitudes with high temperatures 
(Albesiano and Rangel-Ch 2006) such 
as Patía region (23 °C). In contrast, O. 
vulgare L., is cultivated at high altitude 
and low temperature (13 ºC) in Sabana 
de Bogotá.

The OEO is composed of more than 
50 phytochemically different molecules, 
terpens, phenols, alcohols, organic acids, 
aldehydes and ketones. Many Origanum 
plants are characterized by a wide ran-
ge of volatile secondary metabolites and 
by the existence of chemical differences 
with respect to essential oil content, 
composition and antibacterial activity. 
Previous studies have agreed that it is 
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necessary to separate and identify the ac-
tive components with an antimicrobial 
effect in the essential oil. Chemo typing 
(biochemical composition) and accurate 
classification of the plant will allow us to 
evaluate the pharmacological action of 
the oil (Skoula and Harborne 2002) in 
order to find convenient practical appli-
cations. 

Most studies have assessed the anti-
microbial activity and the essential oil 
composition of Origanum genus against 
pathogenic microorganisms, while a few 
studies have been conducted to evaluate 
the antimicrobial activity of OEO aga-
inst benefic strains bacteria for animals 
and humans health. Within pathogenic 
bacterial groups, Salmonella spp. is a ma-
jor concern of public health and repre-
sents one of the most important causes 
of gastroenteritis in humans (Uribe and 
Suarez 2006). Because of that, the deve-
lopment of new antimicrobials that act 
on novel bacterial targets and that are 
less susceptible to resistance is of primary 
importance for the animal industry. 

The aim of this study was to relate 
the chemical composition of the hydro-
distilled essential oil by GC/MS with the 
antimicrobial activity of the essential oil 
of Origanum majorana, Origanum vul-
gare L., Lippia origanoides and Origanum 
vulgare L. ssp. hirtum by broth microdi-
lution method against the following be-
nefic microorganisms: Lactobacillus aci-
dophilus, Bifidobacterium breve and the 
pathogen microorganisms: Salmonella 
enteritidis, Salmonella typhimurium and 
Escherichia coli.

MATERIALS AND METHODS

Plant material 
Aerial parts of O. vulgare L. (OL) and 
O. majorana (OM) were collected from 

greenhouses of Sabana de Bogotá ecosys-
tem and L. origanoides (LO) obtained 
from wild-growing populations located 
in the Alto Patía ecosystem. The plants 
were submitted and identified in the 
Herbarium of Universidad Nacional de 
Colombia, Faculty of Science. 

Essential oils extraction and analysis 
The essential oils were extracted using 
hydro distillation, with a Clevenger-type 
similar apparatus for 3 h and the oil was 
collected and stored at 4 ºC. An Agilent 
Technologies 6890 Plus gas chromato-
graph coupled with an ion trap detector 
mass spectrometer, equipped with a FID 
detector was used. A DB-5 capillary co-
lumn, 60 m x 0.25 mm, film thickness 
0.25um, (J & W Scientific, Folsom, CA, 
USA). Injector and detector temperatu-
res, 240 oC; split ratio, 50:1 mL/min. 
The essential oils constituents were iden-
tified by comparison with their relative 
retention times and mass spectra, using 
data base NIST and Wiley Registry of 
Mass Spectral Data. A standard solution 
of n-alkanes was used to obtain the re-
tention indices (Laboratorio de Croma-
tografía, Universidad Industrial de San-
tander).

Test microorganisms and preparation 
of inocula 
The reference strains of American Type 
Culture Collection (ATCC) were ob-
tained from the National Laboratory 
of Veterinary Diagnostic of Colombia 
Agricultural Institute (Bogotá, Colom-
bia). Antimicrobial assay was against 
Lactobacillus acidophilus ATCC 4356, 
Bifidobacterium breve ATCC 15700, 
Salmonella enteritidis ATCC 13076, Sal-
monella typhimurium ATCC 14028 and 
Escherichia coli ATCC 25922 by broth 
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dilution method. The concentration of 
S. enteritidis and S. typhimurium stra-
ins were confirmed on Mueller-Hinton 
broth plates (Oxoid CM337) in an ae-
robic atmosphere at 37 ºC for 24 h. B. 
breve was tested on MRS broth (MRSB, 
Oxoid, Basingstoke, Hampshire, UK) 
in an anaerobical condition at 37 ºC for 
96 h. Lactobacillus acidophilus was con-
firmed on MRS broth in an anaerobic 
condition at 37 ºC for 24-48 h. After 
this period of time the culture was dilu-
ted in Peptone Buffer Solution (Oxoid 
CM225) and a concentration of 106 

CFU/mL was obtained, and the final 
concentration of the microorganism in 
each cell of the assay was approximately 
5 x 105 CFU/mL. Cell and inoculum 
were carried out for the recount on the 
plates in order to confirm the CFU con-
centration (NCCLS 1993). 

Minimum bactericidal concentration
Determination of the minimum bac-
tericidal concentration (MBC) of the 
OEO was carried out by using the broth 
microdilution method, described by the 
National Committee for Clinical Labo-
ratory Standards (NCCLS 1993). The 
MBC is the lowest concentration of one 
product that is capable of inhibiting vi-
sible growth of a microorganism on the 
agar plate. Initial emulsions of oils were 
prepared at 100 mg/mL in sterile disti-
lled water with 10% Tween 80 (Sigma-
aldrich, St Louis, MO, USA). Serial 
dilutions of the stock solutions in broth 
medium, 50µL of Mueller-Hinton broth 
(MHB; Becton Dickinson, Sparks, MD, 
USA) and 50µL of stock solution, were 
prepared in a microtiter plate (96 wells), 
final volume of 100 µL by well (50 µL 
of serial dilutions and 50 µL of inocu-
lum) ranging from 50 mg/mL – 0.0976 

mg/mL. The final concentration of the 
microorganism in each well after inocu-
lation was approximately 5 x 105 CFU/
mL. 

In all assays a positive growth control 
was included (well with bacterial inocu-
lum in distilled water with 10% Tween 
80, but without any oil) and a negati-
ve growth control (well with 100 µL of 
stock solution of oils emulsion at 50 mg/
mL without the inoculum) (Peñalver et 
al. 2005). Bacterial growth was indica-
ted by the presence of turbidity and a 
‘pellet’ on the well bottom.

After incubation, 10 µl of broth was 
removed from each well and inoculated 
on Mac Conkey agar (E. coli), Xylose-
Lysine-Desoxycholate Agar (Salmonella) 
and MRS agar (Lactobacillus and Bifido-
bacteria) and then incubated again at 37 
°C for 24 h. After this, each well was read 
and total absence of bacterial colonies in 
the agar plate was considered a positive 
result. Every experiment was repeated 
three times for each oil or compound at 
each test concentration and the modal 
and MBC values were selected (Cosenti-
no et al. 1999).

RESULTS

Composition of oregano essential oils
Fifty four compounds were identified 
in the volatile fraction of Origanum and 
Lippia genus essential oils (Table 1). 
Major biochemically related groups of 
compounds were observed in O. vulgare 
ssp. phenolic monoterpenoids, mainly 
represented in oregano by carvacrol and 
thymol, their precursors, p-cymene and 
g-terpinene. Carvacrol showed the hig-
hest value in O. vulgare L. ssp. hirtum 
(90.3%) while thymol (78.7%) was hig-
hest in L. origanoides. L. origanoides is 
an endemic species Patía region in south 
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Colombia. O. majorana was mainly re-
presented by bicyclic monoterpenoids 
sabinene (4.3%) and cis- and trans-sa-
binene hydrates (17.1%), but also in-
cluded g-terpinene (14.0%), terpinen 
4-ol (6%), very low p-cymene (3.1%), 
thymol (10.0%), carvacrol (3.7%), car-

vacrol metyl eter (6%) and sesquiter-
penoids componds germacrene and bi-
cyclogermacrene. In contrast, the major 
volatile compounds found in O. vulgare 
L. was thymol (21.51%) and carvacrol 
showed the lowest value (4.3%), acyclic 
monoterpenoid b-myrcene (4.1%) and 

TABLE 1. Oregano essential oil composition of Origanum species and Lippia origanoides

Relative composition, %

Metabolite L. origanoides O. majorana O. vulgare L. O. vulgare L. ssp. hirtum

a-pinene <0.1 0.8 1.4 <0.1

a–phellandrene <0.1 1.0 3.1 ---

Sabinene --- 4.3 0.4 ---

b-myrcene 0.9 2.4 4.1 0.1

a–terpinene 0.5 5.2 5.9 0.1

Limonene 0.3 3.6 1.5 0.1

b-Phellandrene 0.1 1.2 0.5 0.1

Cis-b-cymene --- 2.6 --- ---

g-terpinene 2.7 14.0 20.3 1.0

3-octanol --- --- 1.8 ---

r-cymene 6.6 3.1 21.0 2.7

Terpinolene 0.1 1.5 0.4 ---

1-Octen-3-ol --- 0.2 1.9 ---

Cis-sabinene hydrate 0.3 2.6 0.3 ---

Linalool 0.6 1.0 0.1 0.3

Trans-sabinene hydrate 0.1 14.5 0.4 ---

Thymol methyl ether --- 2.3 0.1 ---

carvacrol methyl ether --- 6.0 0.1 0.3

Terpinen-4-ol 0.9 6.0 1.2 0.2

Trans-b-caryophyllene 2.1 1.0 3.7 0.7

a-Humulene 1.2 --- 0.2 ---

a-Terpineol --- 1.8 0.2 ---

Borneol --- 0.2 1.4 0.1

Germacrene --- 2.8 0.2 ---

B-bisabolene 0.3 0.8 1.5 0.4

Bicyclogemacrene --- 3.0 0.3 ---

Thyimol 78.7 10.0 21.5 3.5

Carvacrol 0.9 3.7 4.3 90.3
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sesquiterpenoid trans-b-caryophyllene 
(3,7%). 

Minimum bactericidal concentration 
The MBC against S. enteritidis, S. typhi-
murium, E. coli, L. acidophilus and B. 
breve showed by O. vulgare L. (OL), O. 
vulgare L. ssp. hirtum (OH), O. majora-
na (OM), L. origanoides (LO) and carva-
crol, are presented in Table 2. Different 
bacteria demonstrated a wide range of 
sensitivity to different compounds. Car-
vacrol presented the lowest MBC aga-
inst E. coli (0.006 mg/mL) and S. typhi-
murium (0.098 mg/mL) followed by L. 
origanoides against E. coli, and O. vulgare 
L. ssp. hirtum and O. vulgare L. against 
S. typhimurium. The lowest MBC aga-
inst S. enteritidis was presented with car-
vacrol, O. vulgare L. ssp. hirtum and L. 

origanoides (0.098 mg/mL). The higher 
OEO concentrations were needed to 
act against E. coli respect to S. enteritidis 
and S. typhimurium. However, benefi-
cial bacteria presented the higher MBC 
when they were compared with pathoge-
nic bacteria. The greatest difference was 
for B. breve, while the MBC obtained for 
carvacrol was 1.56 mg/mL, to L. origa-
noides was 50 mg/mL. The lowest MBC 
against beneficial bacteria was obtained 
for O. majorana (6.25 mg/mL) against 
L. acidophilus and L. origanoides against 
B. breve. The O. majorana essential oil 
showed the lowest MBC against patho-
genic and beneficial bacteria. 

These results clearly showed that L. 
origanoides essential oil, rich in thymol 
from Patía ecosystem could have a desi-
rable antibacterial effect. 

TABLE 2. Minimum bactericidal concentration (mg/mL) of essential oils against selected 
pathogens and beneficial bacteria

Pathogenic Bacteria Beneficial Bacteria

Essential oils
Salmonella 
enteritidis 
ATCC 13078

Salmonella 
typhimurium 

ATCC  
14028

Escherichia 
coli  

ATCC 25922

Lactobacillus 
acidophillus 

ATCC  
4356

Bifidobacterium 
breve  
ATCC  
15700

Carvacrol 0.098 0.098 0.006 3.125 1.560

O. vulgare L.. ssp. hirtum 0.098 0.390 3.125 6.250 6.250

O. majorana 1.560 3.125 6.250 12.500 3.125

O. vulgare L. 0.780 0.780 3.125 1.560 3.125

L. origanoides 0.098 1.560 0.780 3.125 50.000

DISCUSSION

This study found that L. origanoides is a 
thymol type species with a selective an-
tibacterial activity against beneficial and 
pathogens microorganisms. Although, 
the subspecies O. vulgare L. ssp. hirtum 
is widely used as a spice under the name 
‘Greek oregano’, it is considered to have 
the highest quality in the market. The 
essential oil composition of this subs-

pecies, however, was not homogenous. 
Origanum genus can be divided into 
three chemotypes: carvacrol-type (O. 
vulgare L. ssp. hirtum), thymol-type (O. 
vulgare L.) and Sabinene-type (O. majo-
rana) (Skoula et al. 1999). Franz (1990) 
observed that the most important fac-
tors for crude drug quality of oregano 
are: high carvacrol content in the essen-
tial oil, the quantity of the oil, and its 



Rev. Med. Vet. Zoot. 59(I), enero - abril 2012: 21-31 ___________________________________________ Investigación

28

sensorial characteristics. From this point 
of view, the Origanum genus has a large 
variability and thus provides an excellent 
basis for selection activities.

Lippia origanoides has been shown 
to tolerate dry soils and long droughts 
(Camargo-Parra and Rodríguez 2008) 
which is a typical condition of Patía re-
gion. Previous studies conducted in Bra-
zil by Do Santos et al. (2004) showed 
that analyses of the oils from L. origa-
noides leafs demonstrated that carvacrol 
was the major component together with 
g-terpinene, thymol, and p-cymene. In 
contrast, in this study, carvacrol was pre-
sent only as a trace constituent (0.9%). 
Ramirez et al. (2009) reported timol con-
tents from 1.4 to 74.4 %. New chemo-
types have been proposed for this specie 
(Lee et al. 2003). It is also known that 
crop, weather and seasonal conditions 
can affect secondary metabolite produc-
tion (Skoula and Harborne 2002). 

The O. majorana composition was 
similar to the thujanes group which are 
mainly represented by sabinene and by 
cis- and trans-sabinene hydrates, but 
also include their derivatives cis- and 
trans-sabinene hydrate acetates, trans-
sabinol and sabina ketone, together with 
a-thujene. These are referred to as ‘sa-
binyl’ compounds. The sabinyl and the 
cymyl compounds are mutually exclu-
sive. This profile corresponds to sweet 
marjoram described by Tabanca et al. 
(2004). Most Origanum species are rich 
either in sabinyl compounds or cymyl 
compounds. It was suggested that one or 
more components of the cymyl pathway 
act throughout the Origanum gender, to 
suppress the sabinyl pathway (Skoula et 
al. 1999).

Our results were similar of those re-
ported by Skoula and Harborne (2002) 

who have shown that the essential oil of 
O. vulgare L. is characterized principa-
lly by thymol and carvacrol (24.7 and 
14.0% of the total oil, respectively) and 
by their two monoterpene precursors, 
g-terpinene and p-cymene, 11.7 and 
14.6% of the total oil, respectively. In 
this study, the highest content of pre-
cursors was observed in oregano species 
that grows in green houses; it is known 
that composition depends on the clima-
tic and environmental conditions under 
which they were grown (Sangwan et al. 
2001). 

Despite of great variability in the 
content of carvacrol and thymol, the 
European oreganos have been conside-
red the best ones, and in general they 
have a higher content of carvacrol (Do 
Santos et al. 2004). However, in tropical 
America and Africa ecosystems, chemo-
types with a high thymol contents might 
be important. Additionally, carvacrol 
has shown to have more negative effects 
than thymol (Lee et al. 2003), raising 
the question about if a high carvacrol 
content in the essential oil is a good in-
dicative of its quality.

Previous data and our results con-
firm that most Origanum species are 
rich either in sabinyl or cymyl com-
pounds but never together. Skoula and 
Harborne (2002) found that the hybrid 
between sabinyl-rich O. microphyllum 
and cymyl-rich O. vulgare L. ssp. hirtum 
contains mainly cimyl compounds while 
the sabinyl constituents have been sup-
pressed.

This study found an bactericidal 
selective effect against pathogenic be-
neficial bacteria, Lactobacillus and Bifi-
dobacterium were less sensitive than the 
pathogens Salmonella and E. coli to both 
carvacrol and OEO; in contrast, other 
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studies have shown that OEO have a 
non-selective antibacterial activity aga-
inst Gram-negatives and Gram-positives 
bacteria. Moreover, most reports on the 
antimicrobial activity of oregano invol-
ved pathogenic bacteria, only a limited 
number of authors studied the inhibi-
tory effects of Origanum species on Lac-
tobacillus, additionally, this study found 
that the lowest bactericidal activity was 
presented by L. oritanoides against Bifi-
dobacterium breve. Similar to this study, 
Si et al. (2005) concluded that most of 
the oil/compounds demonstrated high 
efficacy against S. typhimurium DT104, 
E. coli O157:H7 and E. coli K88 with 
little inhibition towards Lactobacilli and 
Bifidobacteria. The results on OEO anti-
bacterial activity show a good potential, 
including efficacy and selectivity towards 
bacterial pathogens, in reducing human 
and animal bacterial pathogens in intes-
tinal tract. Additionally, Zaika and Kis-
singer (1981) have found that lactic acid 
bacteria became resistant toward the to-
xic effects of OEO when sublethal con-
centrations were applied and stimulated 
the growth and acid production.

The higher bactericidal activity was 
associated with chemotypes oils that 
have a high percentage of phenolic 
components (carvacrol and thymol) in 
comparison with oils containing high 
sabinyl compounds such as O. majora-
na. Similar results have been obtained 
for OEO from Origanum species against 
Salmonella (Si et al. 2005; Peñalver et al. 
2005; Ben et al. 2006) and O. majorana 
(Hammer et al 1999). Unlikely, in our 
study the high thymol specie was Lip-
pia origanoides, an established species in 
American tropical countries such as Co-
lombia. 

Compounds such as g-terpinene and 
p-cymene did not have any activity aga-
inst the bacterial strains tested, whereas 
carvacrol and thymol exhibited high le-
vels of antimicrobial activity (Dorman 
and Deans 2000).

Michiels et al. (2009) showed syner-
gism of carvacrol and thymol, carvacrol 
inhibiting the growth of S. typhimurium 
at 0.4 mg/mL, but carvacrol + thymol 
inhibited at 0.1 mg/mL. Synergism bet-
ween carvacrol and its biological pre-
cursor p-cymene had been noted when 
acting on Bacillus cereus (Oliveira et al. 
2007), but no antimicrobial activity has 
been reported for p-cymene or g-terpi-
nene (Dorman and Deans 2000). In this 
present study those effects were not tes-
ted. 

Different mechanisms have been eva-
luated to explain the antibacterial activi-
ty of essential oils. Thymol and carvacrol 
are able to disintegrate the outer mem-
brane of Gram-negative bacteria, release 
lipopolysaccharides (LPS), increase the 
permeability of the cytoplasmic mem-
brane to adenosine triphosphate (ATP) 
and allow ions to leave the cytoplasm. 
The mechanism of inhibition appeared 
to be a combination of interference with 
acylated homeserine lactone (AHL) acti-
vity and modulation of the AHL synthe-
sis. Vattem et al. (2007) results also 
indicated that various phytochemical ex-
tracts which inhibited quorum sensing 
(QS) also inhibited swarming of patho-
genic bacteria, known to be modulated 
by QS. The observation that phytoche-
micals from foods can inhibit QS rela-
ted processes opens up an exciting new 
strategy for antimicrobial chemotherapy 
and lead to the discovery of new cate-
gory of antibiotics which can overcome 
the issues related to antimicrobial resis-
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tance. Due to these effects, essential oils 
as antimicrobial agents are considered to 
be low risk for resistance development 
by pathogenic microorganisms (Vattem 
et al. 2007; Aslim and Nihal 2008). 

CONCLUSIONS

According to our results, a bactericidal 
selective effect against pathogenic bene-
ficial bacteria of Origanum ssp. and Lip-
pia origanoides chemotypes was found. 
This study showed that Lippia origanoi-
des, a native species from Patía, Colom-
bia, can be considered thymol type and 
presented a bactericidal activity simi-
lar to Greek oregano species (carvacrol 
type) against pathogen bacteria, but less 
activity against beneficial bacteria. This 
results show a good potential of this spe-
cies to be used as an antimicrobial addi-
tive for animal and human health.
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