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ABSTRACT
Background & Aim: The aim of this study was to investigate the
antimicrobial effects of Zataria multiflora against some Acinetobacter
baumannii strains isolated from clinical samples.
Experimental: Twelve strains of Acinetobacter baumannii were isolated
from referred patients in Zabol hospital. Essential oil of Zataria multiflora
species was extracted using Clevenger device. Minimum Inhibitory
Concentration (MIC) and Minimum Bacterial Concentration (MBC) of
essential oil on mentioned bacteria were determined using micro dilution
broth method at six different concentrations.
Results: The results of this study showed that the lowest inhibitory
concentration of essential oil against bacteria was 0.31 mg/ml, and only one
strain of bacteria was inhibited. However, the highest inhibitory
concentration was estimated 10 mg/ml.
Recommended applications/industries: The results showed that the
antimicrobial effects increased with increasing in essential oil concentration
and the essence showed good antimicrobial activity even at low
concentrations. With the use of essential oil of Zataria multiflora against
bacterial pathogens, a good antimicrobial agent can be obtained without any
side effects.

effects (Dean, 1992). Phytochemical studies on this
species indicate the presence of flavonoids such as
lutein (Ali et al., 2000) and quartering (Murray et al.,
1999), phenolic acids such as Rosmarinic Acid
(Javidnia et al., 1999), benzoic acid derivatives (Shaiq
et al., 1999), tocopherolquinone (Ali et al., 2000) and
terpenes that is one of Parasmine derivatives.

1. Introduction
Traditional medicine has been used for thousands of
years for therapeutic purposes. Among these, the use of
essential oils and herbs has a remarkable place. Thyme
is also a mint of dark herbs that is used by all air
organs, especially flowered plants that have antiseptic
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approval and then dried at room temperate in dark
place. Samples were crashed and transferred into glass
container and preserved for extraction procedure in the
laboratory. Extraction of herbal essential oils was
performed using steam distillation and Clevenger
apparatus. First, 200 g of dried plant powder was
poured into a two-liter balloon and water was added
about two thirds of the balloon. Then, balloon was
attached to the Clevenger apparatus to allow distillation
to be performed for 4 hours. After extraction of
essential oil, dehydration was performed and the
essential oil was stored in a dark container.

Thymidine is a phenolic compound and its most
important ingredient. Another effective combination is
carvacrol, which is well soluble in alcohol and organic
solvents. These materials are stored in young leaves
during plant growth. The alcoholic extract has an
antiseptic and spongy effect (Newall et al., 1996;
Zargari, 1989). Some properties of this plant as antifungi (Zarei et al., 2007), pain and inflammation
(Ramezani et al., 2004), treatment and control of pests
recurrent oral (Jafari et al., 2003); the antioxidant
effects (Babaie et al., 2007) and effects on digestive
and cardiovascular disorders (Mokhberi et al., 2004)
are mentioned in several researches.
Actinobacteria are a gram-negative fungus and
polymorph, non-movable, aerobic and usually capsular,
which grow easily on normal laboratory environments,
the size of the colony is between 1 and 2 mm, without a
smooth patch to mucoid. Actinobacteria are negative
oxidase, negative nitrogen, positive catalase and they
do not have the ability to regenerate nitrates.
Acinetobacter Bumanniis widely distributed in
nature and can be separated from water, soil, human
skin, food and sewage. The low level of this bacterium
in food and its ability to use different sources of carbon
has increased its frequency in different parts of the
hospital and the surrounding area (Peleg et al., 2008).
This bacterium is considered as one of the most
problematic pathogens in the intensive care unit all
over the world. Due to its remarkable clinical
properties, especially in recent years, its ability to gain
drug resistance is considered as one of the most
threatening micro-organisms in the treatment of
antimicrobial drugs (Fouriner and Richet, 2006).
Acinetobacter Bumanni strains have shown resistance
to most antibiotics that have been reported so far.
Acinetobacter bromine produces various diseases such
as pneumonia, septicemia, skin and ulcers infections,
meningitis, endocarditis, and urinary tract infections.
The aim of this study was to investigate the
antimicrobial effects of Zataria multiflora essential oils
on Acinetobacter baumannii bacteria isolated from
clinical specimens.

2.2. Determining the dry weight of the essential oil
After weighing the test tube, 1 ml of extracted oil
was transferred into it. The essential oil was dried at
room temperature. After drying, the essential oil of the
test tube was re-weighed. The tube weight difference
was 1 ml of the essential oil. The average of three times
of recurrence was calculated as dry weight of essential
oil.
2.3. Separation of Acinetobacter baumannii
The samples were cultured on agar blast
agglomerates, BHI and agar nitrite. Then, they were
incubated for 24 hours at 37 °C. After 24 hours, the
presence of gram-negative bacteria coco-bacilli was
confirmed by microscopy. To detect different species
of Acinetobacter, the biochemical tests of urea-azcatalase and oxidase were performed.
Determination of susceptibility of bacterial isolates
to plant essential oil was done by dilution method in
wells. Six wells were created in a solid culture medium,
and 100 μl of Nutrient Muller Hinton (MHB) was
added to each well. Then, to the first well, 100 ml of
dilute solution of the extracts of plants was added and
after mixing, 100 μl of the first well was added to the
second well, and this was done until the last well. From
the final well, 100 μl of the medium was extracted, and
the amount of 10 μl of the microbial suspension
containing 107 μg/ml equivalent to 0.5 McFarland was
added and incubated at 37 ° C for 24 hours. The first
well which prevented the growth of the bacteria after
insertion in the incubator was considered as the
minimum inhibitor concentration. In order to ensure
this finding, 10 μl of wells were transferred to the
Muller Hinton Agar medium, and after 24 hours the
first crop that was able to kill 99.9% of the bacteria was
shown as the least lethal concentration.

2. Materials and Methods
2.1. Essential Oil
The leaves of Zataria multiflora were collected
from Zabol (south-eastern, Iran) and were planted in
Kerman Islamic Azad University herbarium received
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Essential oil of Zataria multiflora has been
extracted by distillation with water and water vapor.
The essential oil yield was reported to be 3.3%
(Babakhanlu et al., 1998). The antimicrobial effect of
Shirazi multiflora essential oil on Staphylococcus
aureus has been studied and strong effect has been
reported (Rasooli and Rezaei, 2002). The study of Ur
Rahman et al. (2010) on the antimicrobial activity of
the alcoholic extracts of Zataria multiflora against
bacteria showed that the inhibition zone of the
ethanolic extract against S.typhimurium, E.coli ATCC
8739, E.coli ATCC 25922, P .aeruginosa ATCC27853,
P.aeruginosa ATCC 9027, S.aureus ATCC 25923,
S.aureus ATCC 2923 and B.subtilis ATCC6633 were
0.37 ± 14.49 ± 12.4, 0.40 ± 11.8, 0.40 ± 15.2, 0.65 ±
13.8, 26.6 ± 0.64, 24.8 ± 0.40 and 23.25 ± 0.52,
respectively, while the inhibition zone of methanol
extract against these bacteria was 14.2 ± 0.54, ± 11.8 ±
0.40, ± 12.2, ± 0.63, ± 0.71 ± 11.8, 29.6 ± 0.71, 26 ±
0.73, 30 ± 0.37 mm, respectively (Ur Rahman et al.,
2010).
In another study, antimicrobial activity of Zataria
multiflora oil against food bacteria was explored and
results showed that the minimum inhibitory
concentration of essential oil against E. coli,
S.enteritidis, S.aureus and L.monocytogenes were
6250, 6250, 3125 and 3125 ppm, respectively
(Ghasemi et al., 2012). In the study of Shamsalizadeh
et al. (2011) antimicrobial activity against
Staphylococcus aureus has been proven.
Zataria multiflora has an antimicrobial effect on E.coli,
S.enteritidis and S.dysenteriae (Khalili and Vahidi,
2006). In other studies, the essential oil of Zataria
multiflora has been proven to be a potent inhibitor
against of E. coli, S. aureus S. typhimurium (Rasooli
and Rezaei, 2002; Basti et al., 2004).
In the study of Shakeri et al. (2011) the
antimicrobial activity of Zataria multiflora essential oil
against pathogenic bacteria was investigated and the
results showed that the inhibitory shield diameter at a
concentration of 4% against E.coli, S. enteritidis, S.
aureus and B.cereus was 19, 19.1, 14.33 and 21.79
mm; respectively (Shakeri et al., 2011). Motevasel et
al. (2013) studied the antimicrobial activity of the
alfalfa extract of Zataria multiflora and the results
showed that the minimum inhibitory concentration
against S. aureus (ATCC25933, S.aureus (S.SAURA),
S.epidermidis and S. saprophyticus was 16, 16 and 8
μg/ml, respectively, while the minimum bacterial

3. Results and discussion
The results of this study showed that the lowest
inhibitor concentration of essential oil against bacteria
was 0.31 mg/ml, which was only one strain of bacteria
inhibited, while the highest inhibitor concentration was
10 mg/ml and a single strain of bacteria was inhibited
in this inhibitory concentration (Table 1).
Table 1. MIC and MBC (mg/ml) of essential oil
against Acinetobacter baumannii.
Bacterial strain
A. baumannii strain 1
A. baumannii strain 2
A. baumannii strain 3
A. baumannii strain 4
A. baumannii strain 5
A. baumannii strain 6
A. baumannii strain 7
A. baumannii strain 8
A. baumannii strain 9
A. baumannii strain 10
A. baumannii strain 11
A. baumannii strain 12

MIC
5
2.5
0.62
5
0.62
5
10
0.31
2.5
5
1.25
1.25

MBC
10
5
1.25
5
1.25
10
20
0.62
5
10
2.5
1.25

Medicinal herbs have long been used to treat
bacterial infections. Recently, due to the resistance of
the drug to plant sources, more attention has been paid
to natural reservoirs. The number of metabolites
expressed in different organs of the plant varies
according to ecological conditions. Accordingly, it is
necessary to evaluate the effective ingredients of
medicinal plants in terms of geographical areas under
their cultivation. Zataria multiflora a Labiate family
has antimicrobial, antiviral, and antifungal properties.
Caracole and Thymol have a large antimicrobial
activity against bacteria such as C. albicans (Mahboubi
et al., 2008), S. pneumonia, E. faecalis, S. agalactiae,
S. pyogenes, S. sanguis, S. salivarius, S.mutans
(Mahboubi and Feizabadi, 2008), methicillin resistant
S. aureus (MRSA), methicillin sensitive S. aureus
(MSSA) (Mahboubi and Ghazian Bidgoli, 2010), A.
niger and A. flavus (Mahboubi and Kazempour, 2009),
K. pneumonia, P. aeruginosa, B. cereus, E. coli and S.
typhimurium (Mahboubi and Kazempour, 2009).
Listeria monocytogenes has shown the highest
resistance to thyme (MIC, MBC = 2, 4 μg/ml)
(Mahboubi and Feizabadi, 2009).
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concentration was 512, 256 and 512 μg/ml (Motevasel
et al., 2013).
In previous studies, thyme extract inhibited the
growth of bacteria such as E.coli (Fazlara et al., 2008),
Salmonella and Shigella (Shokri et al., 2006), S.aureus
(Motevasel et al., 2011), Klebsiella (Abbasgholizadeh
et al., 2008), Enterococcus (Mir et al., 1998),
Pseudomonas aeruginosa (Parviz et al., 2010) and
A.baumannii (Motevasel et al., 2011). The
antimicrobial activity and phytochemical texture of
Z.multiflora were explored and the results showed that
the essential oil contains 25 compounds, the most
important of which are caracole (50.57%), thymol
(13.38%) and parasimon (8.27%)(Eftekhar et al.,
2011). The antimicrobial activity of Z. multiflora has
been reported against a wide range of gram-negative
bacteria (Saleem et al., 2004; Abbasgholizadeh et al.,
2008; Ettehad et al., 2007).

4. Conclusion
The results of this study showed that Zataria
multiflora has good antimicrobial effects against
Acinetobacter baumannii. Although the clinical
application of herbal extracts and essential oils due to
their lower side effects and their lower cost of
production is beneficial and cost effective, but it seems
that for clinical application of Zataria multiflora
essential oil and extracts, more studies and researches
should be undertaken on the mechanism of effective
compounds action and also further studies should be
conducted on microbial agents, pharmacological
activity and pharmacokinetics of this plant.
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