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Introduction                                                        

Medicinal plants and herbal extracts have a major 
role in complementary medicine, particularly 
against diverse kinds of diseases and disorders 
in human [1-3]. They mainly contain extensive 
ranges of significant antibacterial, antifungal, 
antioxidant, anti-cancer, analgesic, wound and 
burn healing, sedative, and etc. compounds [4-6]. 

As a result, their applications have been increased 
in the folk medicine.

Food-borne diseases are considered as one of 
the most critical issues mainly caused by food-
borne bacteria [7-12]. The most important and 
prevalent bacteria responsible for severe and le-
thal cases of food-borne diseases are Staphylococ-
cus aureus (S. aureus), Listeria monocytogenes 
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(L. monocytogenes), Escherichia coli (E. coli) 
and Pseudomonas aeruginosa (P. aeruginosa) 
[13-16]. They mainly caused severe food-borne 
diseases with high outbreak rates which caused 
severe economic burden due to the coast of treat-
ment and hospitalization of the patients [17-19]. 
Treatment of these diseases that are occurred due 
to infection caused by these food-borne bacteria 
needs antibiotic therapy. However, diverse re-
searches specified incidence of antibiotic resis-
tance of these bacteria toward hazard use of an-
tibiotic agents [20-27]. As a result, antibacterial 
producing factories are looking to use new herbal 
compounds as alternatives.

Thymus species, particularly T. daenensis, 
are indigenous medicinal plants of Iran which 
frequently used for their taste and flavour in 
food stuffs. Additionally, T. daenensis harbors 
diverse medical, biological and pharmacological 
activities including antibacterial, anti-fungal, 
anti-inflammatory, anti-septic, antispasmodic, 
and antioxidant properties [28]. Furthermore, it is 
mainly used as carminative, tonic, antitussive, and 
digestive agent in Iranian folk medicine [28, 29]. 

Up to now, diverse investigations have been 
recorded the antibacterial effects of T. daenensis 
[28, 29]. However, none of them were not 
addressed the antibacterial effects of this medicinal 
plant on food-borne bacteria. Thus, the present 
survey was conducted to assess the antibacterial 
effects of T. daenensis extract toward S. aureus, L. 
monocytogenes, E. coli and P. aeruginosa bacteria 
in vitro condition.

Materials and Methods                                                          

Plant materials and extract
From June to October 2019, aerial parts of the 

flowering stage of T. daenensis were collected 
from Shahrekord, Iran. T. daenensis samples were 
identified by a professor who is a member at the 
Department of Medicinal Plants, Shahrekord 
Branch, Islamic Azad University, Shahrekord, 
Iran (Herbarium Number 496). Plants were 
dried at shed and then were powdered using mill 
(Culatti DFH48). Then, 25 g of the T. daenensis 
powders were placed in ethanol (70%, Merck, 
Germany) for about 72 h. The extracts were then 
filtered (Whatman No. 1) and finally the filtered 
solution was dried (25 °C) [30].

Bacterial strains
S. aureus ATCC 6538, E. coli ATCC 8739, P. 

aeruginosa ATCC 27853 and L. monocytogenes 

ATCC 19111 were used in the present study. 
These bacterial strains were obtained from the 
Microbiology Research Center of the Islamic 
Azad University, Shahrekord Branch. Bacteria 
were subcultured by inoculation into nutrient 
broth (Merck, Germany) media and further 
incubation at 37 °C for about 24 h.

Disk diffusion test
In order to assess the antibacterial effects of 

T. daenensis extract, instructions of Clinical and 
Laboratory Standard Institute (CLSI) were used 
[31]. For this purpose, simple disk diffusion 
method was applied. Diverse concentrations of T. 
daenensis extract including 6, 12.5, 25, 50 and 75 
mg/mL were prepared. Additionally, amoxicillin 
disk (25 µg/disk) was used for comparison of 
dimeter of the growth inhibition zone of growth 
bacteria. Bacterial strains (0.5 McFarland 
standard concentration) were cultured on to 
Mueller-Hinton Agar (MHA, Merck, Germany) 
media. Sterile paper discs (6 mm diameter) were 
separately impregnated with 10 μL aliquots of 
T. daenensis extract concentrations and placed 
onto the seeded top layer of the inoculated MHA 
plates. Moreover, amoxicillin disk was placed in 
each plates contained bacteria. Plates contained 
the discs were allowed to stand for at least 30 
min before incubated at 37°C for 24 h. Data 
interpretation was performed according to the 
diameter of the growth inhibition zone of bacteria 
toward different concentrations of T. daenensis 
and also antibiotic disk according to CLSI [31]. 
Distilled water was used as negative control in all 
reactions.

Minimum Inhibitory Concentration (MIC)
Broth micro-dilution method was used to 

assess the MIC values of T. daenensis extract 
against S. aureus, L. monocytogenes, E. coli and 
P. aeruginosa bacteria according to standard 
method [32]. A 96-wells micro-plate was used for 
this purpose. Nutrient broth (Merck, Germany) 
was used as test medium. A final concentration 
of 1.5×106 CFU/ml of all bacteria were prepared 
spectrophotometrically (Shimadzu, Japan) by 
regulating the optical density to 0.1 at 600 nm. 
At that time, 100 μL of each concentration of T. 
daenensis extract (4, 6, 8, 10 and 12 mg/mL) was 
added in wells contained 95 μL of nutrient broth 
and 5 μL of 1.5×106 CFU/mL of each bacterium, 
separately. At that time, micro plate was incubated 
at 37°C for 24 h. The lowest concertation of T. 
daenensis extract which can inhibit growth of 
bacteria was considered as MIC.
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Statistical analysis
Data were presented as mean ± standard 

deviation (SD). Then, data were transferred to 
Excel software and the SPSS. Ver. 21 (Chicago, 
USA) was used for statistical analysis. Comparison 
of means were assessed by the one-way analysis 
of variance (ANOVA) and turkey test. Finally, P 
value ≤0.05 was determined as significant level. 

Results                                                                                           

Disk diffusion test
The dimeter of growth inhibition zones of S. 

aureus, L. monocytogenes, E. coli and P. aeruginosa 
bacteria treated with different concentrations of 
T. daenensis extract and also amoxicillin were 
measured. Table 1 describes the dimeter of growth 
inhibition zones of bacteria toward T. daenensis 
extract and amoxicillin. According to obtained 
data, increase in the concentration of T. daenensis 
extract caused significant increase in the diameter 
of the growth inhibition zone (P ≤0.05). However, 
antibacterial effects of different concentrations of 
T. daenensis extract were lower than amoxicillin 
disk. Findings revealed that T. daenensis extract 
had the highest antibacterial effects against P. 
aeruginosa. Additionally, T. daenensis extract 

TABLE 1. Dimeter of growth inhibition zones of bacteria toward T. daenensis extract and amoxicillin.

Bacteria and 
antibiotic agent

Diameter of growth inhibition zone (mm) of different 
concentrations (mg/mL) of T. daenensis extract Amoxicillin P value*

6 12.5 25 50 75

S. aureus - - 7.00±0.54 b 11.00±0.85 a 13.00±1.14 a 15.00±0.87 0.536

E. coli - - - 8.00±0.51 b 13.00±1.22 a 15.00±1.26 0.354

P. aeruginosa - - - 11.00±0.92 a 15.00±1.09 a 16.00±1.24 0.154

L. monocytogenes - - - - 7.00±0.38 14.00±0.71 0.000

Small letters in each rows shows significant statistical differences about P ≤0.05.
*P value between extracts and amoxicillin.

had the highest antibacterial effects at lower 
concentrations (25 mg/mL) toward S. aureus. 
The diameter of the growth inhibition zones of 
different concentrations of T. daenensis extract 
had the ranges between 7.00±0.54 to 15.00±1.09 
mm. However, the diameter of the growth 
inhibition zones of amoxicillin had the ranges 
between 14.00±0.71 to 16.00±1.24 mm.

MIC values
Table 2 describes the MIC values of T. 

daenensis extract against examined bacteria. 
Obtained data showed that T. daenensis extract 
had the lowest MIC against S. aureus (6.00±1.00 
mg/mL). The MIC of T. daenensis extract toward 
P. aeruginosa was 10.00±1.00 mg/mL. However, 
MIC values were not obtained for E. coli and L. 
monocytogenes bacteria.

Discussion                                                                                 

The present survey was conducted to assess 
the antibacterial effect of T. daenensis extract 
against diverse food-borne pathogens including 
S. aureus, L. monocytogenes, E. coli and P. 
aeruginosa in vitro condition. Findings revealed 
that T. daenensis extract harbored considerable 

TABLE 2. MIC values of T. daenensis extract against examined bacteria.

Bacteria MIC values (mg/mL)

S. aureus 6.00±1.00

E. coli -

P. aeruginosa 10.00±1.00

L. monocytogenes -
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antibacterial effects against S. aureus. 
Additionally, the lowest MIC value of extract 
was found for the S. aureus (6.00±1.00 mg/mL). 
In keeping with this, the antibacterial effect of 
amoxicillin was higher than T. daenensis extract. 
However, the antibacterial effect of amoxicillin 
was significantly higher than the T. daenensis 
extract only against L. monocytogenes. 

A probable reason for the antibacterial effect 
of examined plant is the presence of certain 
antibacterial components, particularly thymol, 
carvacrol, terpinene, terpinene, myrcene and 
p-cymene, in the T. daenensis extract [33]. 
It seems that the T. daenensis extract had the 
higher antibacterial effects against Gram-positive 
bacteria. The probable reason of this findings is the 
presence of  outer lipopolysaccharide membranes 
in Gram-negative which caused them to be more 
resistant to antibacterial compounds. This barrier 
also decreases the penetration of plant extract into 
the inner layers of the bacterial cell, particularly 
due to the presence of hydrophilic materials [2, 4]. 

Several investigations evaluated the 
antibacterial effects of thymus species [34, 35]. 
Khiabani et.al. (2016) [36] reported that the MIC 
values of T. daenensis essential oil against S. 
aureus, Bacillus cereus, Salmonella entrica and 
E. coli bacteria were 0.0001, 0.0001, 0.0004 and 
0.0005 %v/v, respectively. They showed that E.coli 
had the lower sensitivity against T. daenensis 
because of the presence of lipopolysaccharide 
membranes. In another research, the methanolic 
extract of the T. daenensis harbored potential 
antibacterial effects against Micrococcus 
luteus, S. aureus, Streptococcus pyogenes and 
Entrococcus faecalis (Gram-positive bacteria) 
but similar to our findings, it didn’t have any 
significant antibacterial effects against Gram-
negative bacteria (Klebsiella pneumoniae and 
Salmonella) [37]. Mahboubi et.al. (2017) [34] 
disclosed that the T. kotschyanus, T. vulgaris, 
and T. pubescens had the highest antibacterial 
effects amongst all examined thyme species. 
Antibacterial effects of diverse thymus species 
cultivated in Italy [38], Iran [39], Brazil [39], and 
Hungary [40] were reported in the literature. In 
keeping with this, further researches are required 
to assess the antibacterial effects of all types of 
the T. daenensis extract against diverse kinds of 
food-borne bacteria. 

According to the comestible nature of the T. 
daenensis ethanolic extract and also its routine 
use in Iranian folk medicine as therapeutic agent 

and additive and rendering the high distribution of 
food-borne pathogens [41-59] among foods with 
animal origins, thus, the application of T. daenensis 
ethanolic extract as a food preservative has been 
recommended. T. daenensis ethanolic extract 
can use in both forms of food additive and also 
edible coating or film. However, some additional 
researches should perform to found more details 
about its application as food additive and edible 
coating or film. In this case, several investigations 
confirmed the antibacterial effects of thyme family 
as an edible food additive [60, 61].

Conclusion                                                                              

The present research is an initial report of 
antibacterial effects of T. daenensis extract against 
food-borne bacteria. Findings showed potential 
antibacterial effect of T. daenensis extract against 
Gram-positive bacteria, particularly S. aureus. 
However, the antibacterial effect of T. daenensis 
extract was lower than amoxicillin antibiotic 
agent. Thus, further surveys are required to 
assess all impacts of antibacterial effects of 
T. daenensis extract against diverse bacteria. 
However, according to the antibacterial effect of 
T. daenensis extract and also it’s a perfect taste 
and odour, its application has been recommended 
to assess as a food preservative in diverse kinds 
of food stuffs.

Acknowledgements 
Many thanks from staffs of the Researches 

Center of Medicinal Plants and Ethno-veterinary, 
Islamic Azad University, Shahrekord Branch, 
Shahrekord, and Research & Development 
(R&D) Team, Gol Daru Company, Isfahan, Iran 
for their laboratory supports.

Funding statement
Self-funding. 

Conflict of interest
The authors declared that no conflict of interest. 

References                                                                                  

1.	 Dehkordi, F.S., Tirgir, F. and Valizadeh, Y., Effects 
of Guajol® ointment synthesized from medicinal 
smoke condensate of jennet feces on burn wound 
healing on Wistar rat. Vet. Res. Forum., 8(3),215-
221 (2017).

2.	 Chaleshtori, S.A.H., Kachoie, M.A. and Jazi, 
S.M.H., Antibacterial effects of the methanolic 
extract of Glycine Max (Soybean). Microbiol. 
Res., 8(2), 7319, pp 51-54 (2017). DOI: 10.4081/
mr.2017.7319



159

Egypt. J. Vet. Sci. Vol. 52, No.2 (2021)

ANTIBACTERIAL EFFECTS OF Thymus daenensis CELAK ETHANOLIC EXTRACT AGAINST …

3.	 Chaleshtori, S.H. and Kachoie, M.A., Chemical 
composition and antimicrobial effects of 
Calendula officinalis grown under chemical 
and biological conditions on the Methicillin-
resistant Staphylococcus aureus isolated from 
hospital infections. Biosci. Biotechno. Res. Asia., 
13(3),1787-1796 (2016).

4.	 Chaleshtori, S.H., Kachoie, M.A. and Pirbalouti, 
A.G., Phytochemical analysis and antibacterial 
effects of Calendula officinalis essential oil. 
Biosci. Biotechno. Res. Commun., 9(3),517-522 
(2016).

5.	 Dehkordi, N.V., Kachouie, M.A., Pirbalouti, 
A.G., Malekpoor, F. and Rabei, M., Total phenolic 
content, antioxidant and antibacterial activities of 
the extract of Ephedra procera fisch. et mey. Acta. 
Poloniae. Pharmaceutica. Drug. Res., 72, 341-
345 (2015).

6.	 6. Mikaili, P., Sharifi, M., Sarahroodi, S. and 
Shayegh, J., Pharmacological review of medicinal 
trees spontaneous in Iran: a historical and modern 
study. Adva. Env.Biol., 6(1),165-175 (2012).

7.	 Dehkordi, F.S., Gandomi, H., Basti, A.A., 
Misaghi, A. and Rahimi, E., Phenotypic and 
genotypic characterization of antibiotic resistance 
of methicillin-resistant Staphylococcus aureus 
isolated from hospital food. Antimicrob. Resist. 
Infect. Control., 6(1),104, pp.1-11 (2017). DOI 
10.1186/s13756-017-0257-1

8.	 Dehkordi, F.S., Valizadeh, Y., Birgani, T. and 
Dehkordi, K., Prevalence study of Brucella 
melitensis and Brucella abortus in cow’s milk 
using dot enzyme linked immuno sorbent assay 
and duplex polymerase chain reaction. J. Pure. 
Appl. Microbiol., 8(2),1065-1069 (2014).

9.	 Dehkordi, F.S., Haghighi, N., Momtaz, H., 
Rafsanjani, M.S. and Momeni, M., Conventional 
vs real-time PCR for detection of bovine herpes 
virus type 1 in aborted bovine, buffalo and camel 
foetuses. Bulgarian J. Vet. Med., 16(2),1-6 (2013).

10.	 Rahimi, E., Yazdanpour, S. and Dehkordi, F.S., 
Detection of Toxoplasma gondii antibodies in 
various poultry meat samples using enzyme 
linked immuno sorbent assay and its confirmation 
by polymerase chain reaction. J. Pure. Appl. 
Microbiol., 8(1),421-427 (2014).

11.	 Ranjbar, R., Farsani, F.Y. and Dehkordi, F.S., 
Phenotypic analysis of antibiotic resistance and 
genotypic study of the vacA, cagA, iceA, oipA and 
babA genotypes of the Helicobacter pylori strains 
isolated from raw milk. Antimicrob. Resist. Infect. 
Control., 7(1),115, pages 1-14 (2018).

12.	 Abdolmaleki, Z., Mashak, Z. and Dehkordi, F.S., 
Phenotypic and genotypic characterization of 
antibiotic resistance in the methicillin-resistant 
Staphylococcus aureus strains isolated from 
hospital cockroaches. Antimicrob. Resist. Infect. 
Control., 8(1),1-14 (2019).

13.	 Hasanpour Dehkordi, A., Khaji, L., Sakhaei 
Shahreza, M., Mashak, Z., Safarpoor Dehkordi, F., 
Safaee, Y., Hosseinzadeh, A., Alavi, I., E, G. and 
Rabiei-Faradonbeh, M., One-year prevalence of 
antimicrobial susceptibility pattern of methicillin-
resistant Staphylococcus aureus recovered from 
raw meat. Trop. Biomed., 34(2),396-404 (2017).

14.	 Anjbar, R., Dehkordi, F., Shahreza, M. and 
Rahimi, E., Prevalence, identification of virulence 
factors, O-serogroups and antibiotic resistance 
properties of Shiga-toxin producing Escherichia 
coli strains isolated from raw milk and traditional 
dairy products. Antimicrob. Resist. Infect.Control., 
7(1),53-58 (2018 ).

15.	 Safarpoor Dehkordi , F., Barati, S., Momtaz, 
H., Ahari, S. and Dehkordi, S., Comparison of 
shedding, and antibiotic resistance properties 
of Listeria monocytogenes isolated from milk, 
feces, urine, and vaginal secretion of bovine, 
ovine, caprine, buffalo, and camel species in Iran. 
Jundishapur. J. Microbiol., 6(3),284-290 (2013 ).

16.	 Su, M., Liu, F., Luo, Z., Wu, H., Zhang, X., 
Wang, D., Zhu, Y., Sun, Z., Xu, W. and Miao, 
Y., The antibacterial activity and mechanism of 
chlorogenic acid against foodborne pathogen 
Pseudomonas aeruginosa. Foodborn. Patho. Dis., 
16(12),823-830 (2019 ).

17.	 Ghorbani, F., Gheisari, E. and Dehkordi, F., 
Genotyping of vacA alleles of Helicobacter pylori 
strains recovered from some Iranian food items. 
Tropic. J. Pharm. Res., 15(8),1631-1636 (2016).

18.	 Dehkordi, F., Khamesipour, F. and Momeni, M., 
Brucella abortus and Brucella melitensis in Iranian 
bovine and buffalo semen samples: The first 
clinical trial on seasonal, Senile and geographical 
distribution using culture, conventional and real-
time polymerase chain reaction assays. Kafkas. 
Univ. Vet. Fak. Dergisi., 20(6),821-827 (2014).



160

Egypt. J. Vet. Sci. Vol. 52, No.2 (2021)

MEYSAM ALIMORADI et al.

19.	 Rahimi, E., Sepehri, S., Dehkordi, F., Shaygan, S. 
and Momtaz, H., Prevalence of Yersinia species 
in traditional and commercial dairy products in 
Isfahan Province, Iran. Jundishapur. J. Microbiol., 
7(4),1-6 (2014).

20.	 Momtaz, H., Farzan, R., Rahimi, E., Safarpoor 
Dehkordi, F. and Souod, N., Molecular 
characterization of Shiga toxin-producing 
Escherichia coli isolated from ruminant and 
donkey raw milk samples and traditional dairy 
products in Iran. Scientific. World. J., 2012, 
Article ID 231342, pp.1-14 (2012). | https://
doi.org/10.1100/2012/231342

21.	 Hemmatinezhad, B., Khamesipour, F., 
Mohammadi, M., Safarpoor Dehkordi, F. and 
Mashak, Z., Microbiological Investigation of O‐
Serogroups, Virulence Factors and Antimicrobial 
Resistance Properties of Shiga Toxin Producing 
Escherichia coli Isolated from Ostrich, Turkey 
and Quail Meats. J. Food. Safe., 35(4),491-500 
(2015).

22.	 22. Safarpoor Dehkordi, F., Yazdani, F., Mozafari, 
J. and Valizadeh, Y., Virulence factors, serogroups 
and antimicrobial resistance properties of 
Escherichia coli strains in fermented dairy 
products. BMC. Res. Note., 7(1),1-8 (2014).

23.	 Ranjbar, R., Yadollahi Farsani, F. and Safarpoor 
Dehkordi, F., Antimicrobial resistance and 
genotyping of vacA, cagA, and iceA alleles 
of the Helicobacter pylori strains isolated 
from traditional dairy products. J. Food. Safe., 
39(2),e12594 (2019).

24.	 Ranjbar, R., Seyf, A., Dehkordi, F., Chen, T., 
Tang, W., Chen, Y., Zhang, J., Xie, X., Etemadi, 
A., Moniri, R. and Neubauer, H., Prevalence of 
Antibiotic Resistance and Distribution of Virulence 
Factors in the Shiga Toxigenic Escherichia coli 
Recovered from Hospital Food. Jundishapur. J. 
Microbiol., 12(5),e82659 (2019 ).

25.	 Rahi, A., Kazemeini, H., Jafariaskari, S., Seif, 
A., Hosseini, S. and Dehkordi, F., Genotypic 
and Phenotypic-Based Assessment of Antibiotic 
Resistance and Profile of Staphylococcal Cassette 
Chromosome mec in the Methicillin-Resistant 
Staphylococcus aureus Recovered from Raw 
Milk. Infect. Drug. Resist., 13,273-279 (2020).

26.	 Ranjbar, R., Dehkordi, F. and Heiat, M., The 
Frequency of Resistance Genes in Salmonella 
enteritidis Strains Isolated from Cattle. Iranian. J. 
Public. Health., 49(5),968-974 (2020 ).

27.	 Mashak, Z., Banisharif, F., Banisharif, G., Reza 
Pourian, M., Eskandari, S., Seif, A., Safarpoor 
Dehkordi, F. and Alavi, I., Prevalence of Listeria 
Species and Serotyping of Listeria monocytogenes 
Bacteria Isolated from Seafood Samples. Egyptian. 
J. Vet. Sci., 52(1),1-9 (2021).

28.	 Zarshenas, M. and Krenn, L., A critical overview 
on Thymus daenensis Celak.: phytochemical and 
pharmacological investigations. J. Integrat. Med., 
13(2),91-98 (2015 ).

29.	 Bistgani, Z.E. and Sefidkon, F., Review on 
ethnobotany, phytochemical, molecular and 
pharmacological activity of Thymus daenensis 
Celak. Biocata. Agri. Biotech., 22,(101400, 
pp.1-9 (2019). https://doi.org/10.1016/j.
bcab.2019.101400

30.	 Wang, X., Hao, O., Wang, W., Ying, X. and Wang, 
H., Evaluation of the use of different solvents to 
extract the four main components of Yinqiaosan 
and their in vitro inhibitory effects on influenza-A 
virus. Kaohsiung. J. Med. Sci., 26,182-191 (2010).

31.	 CLSI, Performance Standards for Antimicrobial 
Susceptibility Testing; Twenty-Fifth Informational 
Supplement.  CLSI document M100-S25. 37(1),1-
15(2015). standard@clsi.org

32.	 Coccia, A., Carraturo, A., Mosca, L., Masci, 
A., Bellini, A., Campagnaro, M. and Lendaro, 
E., Effects of methanolic extract of sour cherry 
(Prunus cerasus L.) on microbial growth. Int. J. 
Food. Sci. Technol., 47(8),1620-1629 (2012 ).

33.	 Hadipanah, A. and Khorami, M., Antimicrobial 
activity and chemical composition of Thymus 
vulgaris and Thymus daenensis essential oils. Adv. 
Pharma. J., 1(4),101-107 (2016).

34.	 Mahboubi, M., Heidarytabar, R., Mahdizadeh, 
E. and Hosseini, H., Antimicrobial activity and 
chemical composition of Thymus species and 
Zataria multiflora essential oils. Agricult. Natur., 
51(5),395-401 (2017).



161

Egypt. J. Vet. Sci. Vol. 52, No.2 (2021)

ANTIBACTERIAL EFFECTS OF Thymus daenensis CELAK ETHANOLIC EXTRACT AGAINST …

35.	 Taghouti, M., Martins-Gomes, C., Félix, L.M., 
Schäfer, J., Santos, J.A., Bunzel, M., Nunes, F.M. 
and Silva, A.M., Polyphenol composition and 
biological activity of Thymus citriodorus and 
Thymus vulgaris: Comparison with endemic Iberian 
Thymus species. Food. Chem., 331,127362 (2020).  
DOI: 10.1016/j.foodchem.2020.127362 

36.	 Khiabani, A., Mohamadi Sani, A. and 
Farahbakhsh, I., Antimicrobial effect of nanofluid 
including Thymus daenensis essential oil and Zinc 
oxide (ZnO) nanoparticles. Int. J. Adv. Life Sci., 
9(1),132-140 (2016).

37.	 Mojab, F., Poursaeed, M., Mehrgan, H. and 
Pakdaman, S., Antibacterial activity of Thymus 
daenensis methanolic extract. Pakistan. J. 
Pharma. Sci., 21(3),210-213(2008 ).

38.	 Marino, M., Bersani, C. and Comi, G., Antimicrobial 
activity of the essential oils of Thymus vulgaris 
L. measured using a bioimpedometric method. J. 
Food. Protect., 62(9),1017-1023 (1999 ).

39.	 Khademian, R., Karimzadeh, F., Moradi, P. 
and Asghari, B., Anti-microbial Properties of 
Valeriana officinalis, Satureja bachtiarica and 
Thymus daenensis Methanolic Extracts against 
Helicobacter pylori. J. Pharma. Res. Int., 
26(6) Article no.JPRI.48227 ,pp.1-7 (2019). 
DOI:10.9734/JPRI/2019/V26I630153

40.	 Varga, E., Bardocz, A., Belak, A., Maraz, A., 
Boros, B., Felinger, A., Böszörményi, A. and 
Horvath, G., Antimicrobial activity and chemical 
composition of thyme essential oils and the 
polyphenolic content of different thymus extracts. 
Thymus., 63(3),357-361(2015).

41.	 Abdolmaleki, Z., Mashak, Z., and Dehkordi, F.S., 
Phenotypic and genotypic characterization of 
antibiotic resistance in the methicillin-resistant 
Staphylococcus aureus strains isolated from 
hospital cockroaches. Antimicrob. Res. Infecti. 
Control, 8(1),1-14 (2019).

42.	 Dehkordi, F.S., Prevalence study of Bovine viral 
diarrhea virus by evaluation of antigen capture 
ELISA and RT-PCR assay in Bovine, Ovine, 
Caprine, Buffalo and Camel aborted fetuses in 
Iran. AMB. Express, 1(1),1-6 (2011).

43.	 Dehkordi, F.S., Saberian, S. and Momtaz, H., 
Detection and segregation of Brucella abortus 
and Brucella melitensis in Aborted Bovine, 
Ovine, Caprine, Buffaloes and Camelid Fetuses 
by application of conventional and real-
time polymerase chain reaction. Thai. J. Vet. 
Med., 42(1),13. ……(2012).

44.	 Dehkordi, F.S., Valizadeh, Y., Birgani, T.A., and 
Dehkordi, K.G. Prevalence study of Brucella 
melitensis and Brucella abortus in cow›s milk 
using dot enzyme linked immuno sorbent assay 
and duplex polymerase chain reaction. J. Pure. 
Appl. Microbiol., 8(2),1065-1069 (2014).

45.	 Ranjbar, R., Farsani, F.Y. and Dehkordi, F.S., 
Phenotypic analysis of antibiotic resistance and 
genotypic study of the vacA, cagA, iceA, oipA and 
babA genotypes of the Helicobacter pylori strains 
isolated from raw milk. Antimicrobial. Resist. 
Infecti. Control., 7(1),115, pp. 1-14(2018).

46.	 Dehkordi, F.S., Prevalence study of Coxiella 
burnetii in aborted ovine and caprine fetuses by 
evaluation of nested and real-time PCR assays. 
Am. J. Anim. Vet. Sci., 6(4),180-186,(2011).

47.	 Nejat, S., Momtaz, H., Yadegari, M., Nejat, S., 
Safarpour Dehkordi, F. and Khamesipour, F., 
Seasonal, geographical, age and breed distributions 
of equine viral arteritis in Iran. Kafkas. Univ. Vet. 
Fak. Derg., 21(1),111-116 (2015).

48.	 Nayebpoor, F., Momeni, M., and Dehkordi, 
F.S., Incidence of ochratoxin A in raw and 
salted dried fruits using high performance liquid 
chromatography. Am. Eur. J. Toxicol. Sci., 5,1-6 
(2013).

49.	 Ranjbar, R., Seyf, A., and Dehkordi, F.S., 
Prevalence of Antibiotic Resistance and 
Distribution of Virulence Factors in the Shiga 
Toxigenic Escherichia coli Recovered from 
Hospital Food. Jundishapur. J. Microbiol., 12(5), 
e82659, (2019).

50.	 Dehkordi, F.S., Momtaz, H., and Doosti, A., 
Application of Real-Time PCR for detection of 
Aspergillus species in aborted ruminant foetuses. 
Bulg. J. Vet. Med., 15,30-36 (2012).



162

Egypt. J. Vet. Sci. Vol. 52, No.2 (2021)

MEYSAM ALIMORADI et al.

51.	 Ranjbar, R., Yadollahi Farsani, F., and Safarpoor 
Dehkordi, F., Antimicrobial resistance and 
genotyping of vacA, cagA, and iceA alleles of 
the Helicobacter pylori strains isolated from 
traditional dairy products. J. Food. Safety., 
39(2):e12594 (2019).

52.	 Abdolmaleki, Z., Mashak, Z., and Safarpoor 
Dehkordi, F. Molecular and Virulence 
Characteristics of Methicillin-Resistant 
Staphylococcus aureus Bacteria Recovered From 
Hospital Cockroaches. Jundishapur. J. Microbiol., 
12(12),1-14(2019).

53.	 Rahi, A., Kazemeini, H., Jafariaskari, S., Seif, 
A., Hosseini, S., and Dehkordi, F.S., Genotypic 
and Phenotypic-Based Assessment of Antibiotic 
Resistance and Profile of Staphylococcal Cassette 
Chromosome mec in the Methicillin-Resistant 
Staphylococcus aureus Recovered from Raw 
Milk. Infect. Drug. Res., 13,273-278 (2020).

54.	 Dehkordi, F.S., Tirgir, F., and Valizadeh, Y., 
Effects of Guajol® ointment synthesized 
from medicinal smoke condensate of jennet 
feces on burn wound healing on Wistar rat. 
Vet. Res. Forum., 8(3),215-221 (2017).

55.	 Dehkordi, F.S., and Rafsanjani, M.S., Prevalence 
study of Coxiella burnetii in aborted fetuses of 
small ruminants in various partum and seasons in 
Iran. Afr. J. Microbiol. Res., 6(27),594-600 (2012).

56.	 Mashak, Z., Banisharif, F., Banisharif, G., Reza 
Pourian, M., Eskandari, S., Seif, A., Safarpoor 
Dehkordi, F., and Alavi, I., Prevalence of 
Listeria Species and Serotyping of Listeria 
monocytogenes Bacteria Isolated from 
Seafood Samples. Egypt. J. Vet. Sci., 52(1),1-
9 (2021).

57.	 Afshar, D., Moghadam, S.O., Dehkordi, F.S., 
Ranjbar, R., and Hasanzadeh, A., Psp140: an 
immunodominant antigen in the supernatant 
of Streptococcus pneumoniae culture. Iran. J. 
Microbiol., 12(4),338-342 (2020).

58.	 Mashak, Z., Jafariaskari, S., Alavi, I., Shahreza, 
M.S., and Dehkordi, F.S., Phenotypic and 
Genotypic Assessment of Antibiotic Resistance 
and Genotyping of vacA, cagA, iceA, oipA, cagE, 
and babA2 Alleles of Helicobacter pylori Bacteria 
Isolated from Raw Meat. Infect. Drug. Res., 
13,257-272(2020). doi: 10.2147/IDR.S233612

59.	 Ranjbar, R., Dehkordi F.S., and Heiat, M. The 
Frequency of Resistance Genes in Salmonella 
enteritidis Strains Isolated from Cattle. Iran. J. 
Publ. Health., 49(5),968-974 (2020).

60.	 Boskovic, M., Zdravkovic, N., Ivanovic, J., 
Janjic, J., Djordjevic, J., Starcevic, M. and 
Baltic, M.Z., Antimicrobial activity of thyme 
(Thymus vulgaris) and oregano (Origanum 
vulgare) essential oils against some food-borne 
microorganisms. Procedia. Food. Sci., 5,18-21 
(2015).

61.	 Sienkiewicz, M., Lysakowska, M., Ciecwierz, J., 
Denys, P. and Kowalczyk, E., Antibacterial activity 
of thyme and lavender essential oils. Medicinal 
Chem., 7(6),674-689 (2011).


