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Abstract 
Background: Today, with increase advents multidrug-resistant pathogens (MDRs), developing of essential oils of medicinal plants is significant Therefore, 
investigation on the composition of essential oil of Artemisia performed, Due to antimicrobial effects and food preservative of various species of this genus. 
The aim of this study was to Survey the antimicrobial effects of the essential oil of Artemisia dracunculus in Iran. 

Materials and  Methods: This study data collection  by articles in internal databases such as, Irandoc, SID and external databases including Science Direct, 
Scopus, PubMed, Elsevier, Google Scholar, Directory of Open Access Be it. 

Results: Chemical analysis of Artemisia dracunculus essential oil including volatile oils, quarines, flavonoids and phenolic carbonic acids that have specific 
antimicrobial effects. So, the essential oils of this plant can be used as a food preservative and in the trap of infective diseases. 

Conclusion: Comparison of the analysis of the essential oil ingredients of this plant related to the geographical diversity of the region and different cultivation 
conditions. Iran is one of the most regions in world in that grows these plants, detection, extensive and optimization of oil essential of these plants can be 
important role in treatment diseases, however, this study was not performed to assay treatment of the essential oil of Artemisia dracunculus. 
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INTRODUCTION 

Foodborne diseases are a global challenge. Every year, 
millions of people die from eating unhealthy foods [1]. Today, 
due to the increasing use of chemical preservatives, natural 
additives have received very attention [2]. Using of chemical 
drugs to treatment of infectious diseases has led to the 
emergence of resistant microbial strains [3]. Therefore, in 
order to control the spread of multidrug-resistant pathogens 
(MDRs), the use of new antioxidant and antimicrobial agents, 
including plant extracts, as a source of new antimicrobials can 
be effective [4]. Plant essential oils often contain 
polypranoids, aromatic compounds and quince terpenes, 
which due to the presence of phenolic groups in their structure 
can have antimicrobial effects on bacteria [5]. 

Artemisia is the largest genus of the Asteraceae family, 
consisting of between 350 and 500 species [6]. Artemisia 
species are often found in Asia, Europe and North America 
[7]. Most of these species are found in Asia [6]. There are 35 
species of this genus in Iran [8]. Dracunculus is a small, 
perennial, woody plant with a stem 40 to 150 cm high. Aerial 
stems arise from thick, horizontal rhizomes that grow in 
clusters and separately. Basal leaf with one to three lobes. 
They have clustered inflorescences with numerous flowers 
[9]. 

Artemisia species has been used in traditional Iranian 
medicine as an antiseptic, antibacterial, gastrointestinal and 
gastric [10]. 

A. dracunculus essential oil. The active secondary metabolites 
including: coumarin, flavonoids and phenolic acids [11].
Monoterpenes, sescopy terpenes, Lactones, flavonoids,
quarines, and sterols, polystyrene have been extracted from
the chemical compounds of Artemisia species essential oils
[12]. Antimicrobial mechanism the structure and function of
the cell membrane [13]. Cineol is the most abundant
compound of artemisia essential oil that is widely used in the
preparation of medicinal substances [14]. Tarkhon with the
scientific name of Artemisia dracunculus belongs to the large
family Asteraceae in (Artemisia) Iran [15]. Tarkhon has long
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been used as a spice and flavoring in food in Iran [16]. 

The composition of tarragon essential oil depends on the 
ecological diversity of the region. Occupied has a plant. In 
addition, the cytotype of the sample has an effect on 
determining the properties of the essential oil [17]. Methyl 
chavicol, one of the main components of the plant base oil, 
has genotoxic properties [18]. 

In previous Survey, the antimicrobial effect of A. dracunculus 
essential oil on gram positive and gram-negative bacteria 
have been proven in studies [19]. The main compounds for 
96.36% of tarragon essential oil are shown in (Table 1) [20]. 

Table 1. The main compounds of A. dracunculus. 

Antibacterial activity: In the previous studies, antibacterial 
properties of A. dracunculus have been reported against a 
number of gram positive and gram-negative bacteria (Table 
2). 

Table 2. Antimicrobial effect of A. dracunculus on some pathogenic bacteria 
and fungi (PPM). 

Gram positive Gram negative Fungi 

B. cereus R P. aeruginosa R A. fumigatus I

B. subtilis I P. vulgaris R P. expansum I

S. aureus I E. coli R C. albicans I 

S. pyogenes S

R, resistant; I, intermediate; S, sensitive. 

Results showed that the MIC of gram-positive bacteria is 
more than gram negative. This comparison is shown in Table 
3 [23]. 

Table 3. Comparison of A. dracunculus essential oil between microbial MIC, MBC/MFC. 

Evidence of a wide range of antimicrobial activity of tarragon 
essential oil against pathogenic microorganisms. Sharifian, et 
al. (2018), reported, including the growth inhibition of 
Staphylococcus aureus, Pseudomonas aeruginosa, Shigella, 
Listeria monocytogenes, Staphylococcus epidermis, Bacillus 
subtilis and, Salmonella MDR bacteria were more sensitive to 
tarragon essential oil than Escherichia coli. Therefore, 
tarragon essential oil can be used as a potential source of 
natural antibacterial agents against MDR bacteria in food 
[20]. 

In addition, Cordalli et al. (2005) reported the antibacterial 
potential of A. dracunculus essential oil against syringae 
glycinea, Brevibacteriumcasei, Proteus vulgaris, etc. [24]. In 
a study conducted Antibacterial activity of A. dracunculus 
extract has been reported against Gram negative bacteria of 
Helicobacter pylori [25,26]. 

Raisi [27], the antibacterial activity of tarragon essential oil in 
Staphylococcus aureus and Escherichia coli in Iranian culture 
and white cheese was investigated. Minimum inhibitory 
concentration (MIC) for E. coli and S. aureus, respectively. It 
was 2500 and 1250 micrograms per milliliter. Also, the 

minimum bactericidal concentration (MBC) for the 
mentioned microorganisms was 5000 and 2500 micrograms 
per milliliter, respectively. Increasing the concentration of 
tarragon essential oil for each bacterium led to a decrease in 
the number of bacteria in the cheese sample compared to the 
control. Therefore, S. aureus is more sensitive than E. coli to 
tarragon essential oil [27]. 

Sharafatian et al. (2014), tarragon essential oil reduced S. 
aureus growth rate by 0.25% in beef burgers (P <0.05) [28]. 
In a study by Moazenzadeh et al. (2007) MIC was 0.7 mg / ml 
in Staphylococcus aureus and 0.6 mg / ml in Escherichia coli. 
MBC was 0.9 mg / ml in Staphylococcus aureus and 0.8 mg / 
ml in Escherichia coli [29,30]. 

Sadeghi Nejad [31] Toothpaste enriched with leaf extract. 
dracunculus, Satureja khuzestanica (Jamzad), and Myrtus 
communis (Linn) in four different concentrations, namely 1: 
4 (25%), 1: 1 (50%), 3: 4 (75%) and (100%) with water Sterile 
distillation is combined. This product was tested against five 
microorganisms including Streptococcus mutans, 
Lactobaccilus caseie, S. sanguis, S. salivarius and Candida 
albicans using agar disk diffusion method, the maximum 
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diameter of the inhibitory zone against L. Caseie and C. 
albicans 17-30 and 10-25 mm, respectively. In addition, the 
minimum mean diameter of the, inhibition zone against 
salivarius was 20-20. The formulated toothpaste showed 
strong inhibitory activity against gram positive bacteria and 
Candida albicans [31]. 

Hamidi [29] in a study examined the antibacterial activity of 
tarragon against Listeria monocytogenes in fresh white cheese 
alone and in combination with monolurin. Combination of 
monolaverine with Eos had additive effect and inhibitory 
concentration index (0.66). all Eos, which were added alone 
to cheese, showed antibacterial effect, which is associated 
with an increase in their concentration. Addition of EO 
tarragon with monolurin provided the highest inhibition 
compared to Eos alone. The results of this study showed that 
the use of a combination of these substances at concentrations 
below 400 ppm could be used to control the growth of L. 
monocytogenes in food [32]. Bonyadian [30] conducted a 

study to determine the effect of tarragon essential oil on B. 
cereus, S. typhimurium, L. monocytogenes and Y. 
enterocolitica. The results showed that tarragon essential oil 
in this study has significant antimicrobial activity against the 
tested bacteria. Also, second stage showed that plant essential 
oil has an effect on bacterial growth not only in the delay stage 
but also in the logarithmic stage [33]. 

Abdullah Nejad [32], they compared the effect of tarragon 
essential oil from distillation methods on the growth of gram 
positive and gram-negative bacteria. The essential oil yield 
from hydro distillation (HD) distillation was higher than the 
experimental modified steam distillation (EMSD). There was 
no significant difference between the MIC values of HD 
essential oil and EMSD essential oil in gram-positive bacteria. 
The MIC values of HD essential oil on gram-negative bacteria 
were significantly lower in terms of EMSD essential oil [34] 
(Table 4). 

Table 4. Comparison of MIC of A. dracunculus essential oil in gram-positive and gram-negative bacteria by methods (mg / ml 2) HD Amikacin, EMSD. 

MIC 

Gram positive (mg / ml 2) HD EMSD Amikacin Gram negative HD EMSD Amikacin 

B. cereus 40 20 <0.3125 P. aeruginosa 40 40 <0.3125

S. epidermidis 40 40 <0.3125
E. coli (ATCC:

35218) 
0.3125 0.3125 <0.3125

MRSA >40 40 <0.3125
E. coli (ATCC:

8739) 
0.3125 0.3125 <0.3125

M. luteus 20 40 <0.3125
K. pneumoniae 

(ATCC: 10031) 
30 > 40 <0.3125 

B. subtilis 0.3125 0.3125 <0.3125 S. marcescens 15 40 <0.3125

S. aureus 40 >40 <0.3125 S. typhimurium 40 > 40 <0.3125

S. pyogenes 40 40 < 0.3125 S. dysenteriae 40 40 <0.3125

Behbahani [23], in a study, the diameter of the inhibitory zone 
of Listeria inocua, Staphylococcus epidermidis, Salmonella 
typhi and Enterobacter aerugin obtained 11.2, 14.2, 9.80 and 
8.8-mm MBC / MIC, respectively. Staphylococcus 
epidermidis and Listeria inocova and Salmonella typhi and 
Enterobacter aeruginosa were identified in the Table 5 
below. According to the results of this study, tarragon 
essential oil has antibacterial properties that are less than the 
antibacterial effect of vancomycin and gentamicin antibiotics 
[35]. 

Table 5. Comparison of MIC and MBC of tarragon essential oil by broth 
microdilution method. 

Bacteria MIC MBC 

Staphylococcus 

epidermidis 
4.6 2/9

Listeria inocova 2.9 2/9

Salmonella typhi 18.4 36.8

Enterobacter aeruginosa

Antifungal activity: Essential oil of A. dracunculus agents 
such as urinary Phythium ultimate, Sclerotinia sclerotiorum, 
Sprit Botisis sp., Fusarium seminectum, Colletrotichum 
fragariae, olletrotichum gloeosporioides, Colletrotichum 
acutatum . 

Therefore, using the essential oil of A. dracunculus Agents’ 
from deasaies fungi [36]. 

Antiparasitic activity: Cutaneous leishmaniasis is one of the 
most important fungal diseases of the skin with various 
clinical manifestations with a prevalence of 0.7-1.3 million 
cases per healthy, this disease is often reported from six 
countries, including Iran. Mirzaei [35], it was shown that 
tarragon extract is anti-Leishmania. Tarragon essential oil 
was obtained in 962.03, 3688.368 and 55.55 g / ml in 24, 48 
and 72 h, respectively. There was a significant relationship 
between concentration and time (P <0.05) [37]. 

Artemisinin based combination methods are currently 
considered as a treatment for malaria Plasmodium falciparum 
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anti-leishmaniasis effect. The essential oil of Artemisia 
species, due to the presence of a cesquiterpene lactone 
endoperoxide, has provided a new class of very effective 
analgesics, and the antiparasitic and antimicrobial effects of 
this species have been proven [38]. 

Nasrabadi et al. (2014) in a study of the chemical composition 
of Artemisia essential oil and the antibacterial effect of 
essential oil and aqueous and alcoholic extracts (ethanol and 
methanol) on Listeria monocytogenes and Bacillus cereus, 
important. The minimum growth inhibitory concentration of 
MIC for essential oil in the methanolic extract of this plant 
with a concentration of 3000 ppm in Staphylococcus aureus, 
Escherichia coli O157: H, Listeria monocytogenes and 
Bacillus was 10, 10, 8, 4 / ml / ml, respectively. They showed 
that the essential oil and methanolic extract of the plant have 
a greater inhibitory effect on the above bacteria and can be 
used as a natural preservative in food [39]. 

Ashrafpour [38], ovia Disc diffusion method and well method 
were used to measure the diameter of the growth inhibition 
zone obtained from each extract and their different 
concentrations as an indicator of antimicrobial activity. The 
antimicrobial activity of the extracts against Balenk samples 
as well as antibiotics commonly used in the treatment of 
microbial infections was compared. The results showed that 
all three aqueous, ethanolic and methanolic extracts of 
essential oil were able to produce significant antibacterial 
properties in comparison with Balenck and antibiotic 
samples. Aqueous extract at a concentration of 100 mg / ml 
equivalent to 30% of the antibacterial effect of ciprofloxacin 
on Escherichia coli and methanolic extract with the highest 
antimicrobial activity equal to 71% vancomycin showed an 
inhibitory effect on the growth of Enterococcus faecalis. 
Aqueous extract had the least inhibitory effect on Escherichia 
coli and Enterococcus faecalis, but the inhibitory effects of 
this extract were significant compared to Balenck sample 
[40]. 

RESULTS 

In previous studies, confirming the existence of significant 
chemical differences between the essential oils of different 
species of the genus Artemisia, most of the antimicrobial 
properties in the studied essential oils are due to monoterpene 
compounds. All Artemisia species are rich in terpenoids. The 
compounds in Artemisia essential oil are due to ecological 
differences such as latitude and longitude, altitude, 
temperature, humidity, climate and soil; metabolic pathways 
and biosynthesis affect the active ingredients in these plants 
and as a result, diverse secondary metabolites are 
biosynthesized under different environmental conditions [41]. 

DISCUSSION 

Currently, the increase in multidrug-resistant pathogens in the 
world is a major problem. Escherichia coli, Enterobacter, 
Klebsiella, Proteus, Salmonella, etc., are usually resistant to 

more than two groups of antibiotics. As a result, there is a 
greater need to discover new natural remedies [42]. 

 Herbal remedies are used worldwide in the traditional 
treatment of various diseases, but the effectiveness of such 
herbal remedies has rarely been proven in controlled clinical 
trials. In this study, the essential oils tested in Artemisia genus 
have been confirmed in Iran and in other countries. For this 
purpose, due to the nativeness of this plant, research in this 
field, including the analysis of the essential oil composition 
of different parts. The plant and its effects on microbial agents 
were investigated. Due to the presence of flavonoids and 
volatile oils in the essential oil of this plant have potential 
antibacterial, fungal and viral activity . 

Stragol and methylogenol are the two main constituents of A. 
dracunculus essential oil. In addition, aqueous tarragon 
extract was found to be free of both estrageol and 
methylogenol and was reported to be safer than ethanolic 
extracts [20]. Significantly lower than French tarragon was 
74.46% (<10% vs. 75%, respectively). 

Artemisinin-based combination methods are currently 
considered as a treatment for malaria disease Plasmodium 
falciparum anti-leishmaniasis effect. The antimicrobial and 
antimicrobial effects of this species have also been proven. 
The antimicrobial effect of A. dracunculus essential oil on 
gram-positive and gram-negative bacteria has been proven in 
studies [19]. Effect of Artemisia species essential oils on 
gram-positive and gram-negative bacteria considering that 
they have been studied in studies, it seems that the MIC of 
essential oils on gram-positive bacteria is higher than gram-
negative. This comparison is presented in Table 4 [23]. 
Despite the long tradition of using some Artemisia species to 
treat infectious diseases, little medicinal work has been done 
so far to validate their traditional uses. Further research is 
needed to analyze and identify the essential oils of different 
parts of these plants. 

CONCLUSION 

Analysis of the essential oil composition of these plants 
depends on the geographical diversity of the region and 
different cultivation conditions. Iran is one of the richest 
regions of the world in terms of number and variety of these 
plants, identification, development and optimization of the 
extract of these plants can play an important role in the health 
of society, economy and production. This study may focus on 
the unknown potentials of Artemisia species in Iran. Despite 
the long tradition of using some species of Artemisia to treat 
infectious diseases, so far little pharmacological work has 
been done to validate their traditional uses. 

REFERENCES 

1. Garcia-Canas V, Simo C, Herrero M, Ibañez E, Cifuentes 
A (2012) Present and future challenges in food analysis:
Foodomics. Anal Chem 84(23): 10150-10159.



Manuscript Scientific Services 

Journal of Pharmaceuticals Sciences and Drug Discovery (JPSDD) 5 

J Pharm Sci Drug Discov, 1(2): 2022    Kahrarian Z, Mojarrab M & Shahbazi Y 

2. Nedorostova L, Kloucek P, Kokoska L, Stolcova M,
Pulkrabek J (2009) Antimicrobial properties of selected
essential oils in vapour phase against food borne bacteria. 
Food Control 20: 157-160.

3. Dupont BF, Dromer F, Improvisi L (1996) The problem
of resistance to azoles in candida. J Med Mycol 6(2): 12-
19.

4. Zenati F, Benbelaid F, Khadir A, Bellahsene C,
Bendahou M (2014) Antimicrobial effects of three
essential oils on multidrug resistant bacteria responsible
for urinary infections. J Appl Pharm Sci 4(11): 15-18.

5. Habibi Z, Ghanian S, Ghasemi S, Yousefi M (2013)
Chemical composition and antibacterial activity of the
volatile oil from seeds of Artemisia annua L. from Iran.
Nat Prod Res 27: 198-200.

6. Abad MJ, Bedoya M, Apaza L, Bermejo P (2012) The
Artemisia L. genus: A review of bioactive essential oils.
Molecules 17: 2542-2566.

7. Bora KS, Sharma A (2011) The genus Artemisia: A
comprehensive review. Pharm Biol 49: 101-109.

8. Mozafarian V (2008) Research institute of forests and
Rangelands. 1st ed. Tehran. Flore of Iran pp: 199-260.

9. Valles J, McArthur ED (2001) Artemisia systematics and
phylogeny: Cytogenetic and molecular in sights. USDA
Forest Service Proceedings RMRS-P-21. pp: 67-74.

10. Nezhadali M, Parsa M (2010) Study of volatile
compounds in Artemisia Sagebrush from Iran using
HS/SPME/GC/MS. Int J Environ Sci Dev 1(3): 287-289.

11. Maham M, Moslemzadeh H, Jalilzadeh-Amin G (2014)
Antinociceptive effect of the essential oil of tarragon
(Artemisia dracunculus). Pharm Biol 52(2): 208-212.

12. Rustaiyan A, Ezzatzadeh E (2011) Sesquiterpene
lactones and penta methoxylated flavone from Artemisia
kulbadica. Asian J Chem 23: 1774-1776.

13. Morris JA, Khettry A, Seitz EW (1979) Antimicrobial
activity of aroma chemicals and essential oils. J Am Oil
Chemist Soc 56(5): 595-603.

14. Gordanian B, Behbahani M, Carapetian J, Fazilatim M
(2013) Evaluation of Cytotoxicity of  Sagebrush Plain
Extract on Human Breast Cancer MCF7 Cells.
Armaghane Danesh 18(3): 241-251 (Persian).

15. Emami SA, Taghizadeh SZ, Ahi A, Mahmoudi M (2012)
Inhibitory activity of eleven Artemisia species from Iran
against Leishmania major parasites. Iran J Basic Med Sci
15(2): 807-881.

16. Aglarova AM, Zilfikarov IN, Severtseva OV (2008)
Biological 7 characteristics and useful properties of
tarragon (Artemisia dracunculus). Pharm Chem J 42: 81-
86.

17. Raeisi M, Tajik H, Roohani RSM, Maham M, Moradi M,
et al. (2012) Essential oil of tarragon (Artemisia
dracunculus) antibacterial activity on Staphylococcus
aureus and Escherichia coli in culture media and Iranian
white cheese. Iran J Microbiol 4(1): 30-34.

18. Stubbendieck J, CoffinM J, Landholt LM (2003) Weeds
of the Great Plains, 3rd ed.; Nebraska Department of
Agriculture, Bureau of Plant Industry, in cooperation
with the University of Nebraska: Lincoln, NE pp: 605.

19. Nesslany F, Parent-Massin D, Marzin D (2010) Risk
assessment of consumption of methylchavicol and
tarragon: The genotoxic potential in vivo and in vitro.
Mutat Res 696(1): 1-9.

20. Shahriyary L, Yazdanparast R (2007) Inhibition of blood
platelet adhesion, aggregation and secretion by Artemisia
dracunculus leaves extracts. J Ethnopharmacol 114: 194-
198.

21. Chaleshtori SR, Taghizadeh M, Arani MN, Chaleshtori
SF (2018) Comparative Study on the Antibacterial
Activity of Artemisia dracunculus and Ocimum
basilicum Essential Oils on Multidrug Resistant Bacteria
Isolated from Ready to Eat Foods. J Essen Oil Bearing
Plant 21(3): 701-712.

22. Chaleshtori RS, Rokni N, Razavilar V, Kopaei MR
(2013) The Evaluation of the antibacterial and
antioxidant activity of Tarragon (Artemisia dracunculus
L.) essential oil and its chemical composition.
Jundishapur. J Microbiol 6: E7877 .

23. Behbahani BA, Shahidi F, Yazdi FT, Mortazavi SA,
Mohebbi M (2017) Antioxidant activity and
antimicrobial effect of tarragon (Artemisia dracunculus)
extract and chemical composition of its essential oil. J
Food Meas Charact 11(2): 847-863.

24. Behbahani AB, Yazdi TF, Shahidi F, Mortazavi SA,
Mohebbi M (2017) Principle component analysis (PCA)
for investigation of relationshipbetween population
dynamics of microbial pathogenesis, chemical and
sensory characteristics in beef slices containing Tarragon
essential oil. Microb Pathog 105: 37-50.

25. Kordali S, Kotan R, Mavi A, Cakir A, Ala A, et al. (2005) 
Determination of the chemical composition and
antioxidant activity ofthe essential oil of Artemisia
dracunculus and of the antifungal and antibacterial
activities of Turkish Artemisia absinthium, A.
dracunculus, Artemisia santonicum, and Artemisia
spicigera. J Agric Food Chem 24: 9452-9458.

26. O’Mahony R, Al-Khtheeri H, Weerasekera D, Fernando
N, Vaira D, et al. (2005) Bactericidal and anti-adhesive
properties of culinary and medicinal plants against
Helicobacter pylori. World J Gastroenterol 11(47): 7499-
7507.



Manuscript Scientific Services 

Journal of Pharmaceuticals Sciences and Drug Discovery (JPSDD) 6 

J Pharm Sci Drug Discov, 1(2): 2022    Kahrarian Z, Mojarrab M & Shahbazi Y 

27. Raeisi M, Tajik H, Razavi RSM, Maham M, Moradi M,
et al. (2012) Essential oil of tarragon (Artemisia
dracunculus) antibacterial activity on Staphylococcus
aureus and Escherichia coli in culture media and Iranian
white cheese. Iran J Microbiol 4(1): 30-34.

28. Sharafati-Chaleshtoria RN, Roknib M, Rafieian-Kopaeic
F, Dreesd A (2014) Sharafati-chaleshtoric and E. Salehi
Use of Tarragon (Artemisia dracunculus) essential oil as
a natural preservative in beef burger Ital J Food Sci 26
(4): 1-6.

29. Hamidi H, Razavi M, Rouhani S, Gandomi H (2014)
Effect of Essential Oils Composition of Some Liquid
Field Farms on Growth and Survival of Listeria
Monocytogenes in Ornamental Crops and Plants. J Food
Process Preserv 38: 304-310.

30. Bonyadian M, Moshtaghi H (2008) Bacteriocidal
Activity of Some Plants Essential Oils Against Bacillus
cereus, Salmonella typhimurium, Listeria
monocytogenes and Yersinia enterocolitica. Res J
Microbiol 3(11): 648-653.

31. Sadeghi-Nejad B, Moghimipour E, Naanaie YS, Nezarat
S (2018) Antifungal and antibacterial activities of
polyherbal toothpaste against oral pathogens, in vitro.
Curr Med Mycol 4(2): 21-26.

32. Abdollahnejad F, Kobarfard F, Kamalinejad M, Mehrgan
H, Babaeian M (2016) Yield, Chemical Composition and
Antibacterial Activity of Artemisia dracunculus L.
Essential Oils Obtained by two Different Methods. J
Essen Oil Bearing Plant 19(3): 574-581 .

33. Behbahani BA, Shahidi F, Yazdi FT, Mortazavi SA,
Mohebbi M (2017) Investigation of Chemical
Compounds and Antibacterial Activity of Tarragon
(Artemisia dracunculus) Essential Oil on Some
Pathogenic Bacteria In Vitro. Qom Univ Med Sci J 11(9): 
42-51 .

34. Logendra, S, Ribnicky DM, Yang H, Poulev A, Ma J, et
al. (2006) Bioassay-guided isolation of aldose reductase
inhibitors from Artemisia dracunculus. Phytochemistry
67(14): 1539-1546.

35. Mirzaei F, Fattahi Bafghi A, Mohaghegh MA, Zarei
Jaliani H, Faridnia R, et al. (2016) In vitro anti-
leishmanial activity of Satureja hortensis and Artemisia
dracunculus extracts on Leishmania major promastigotes 
J Parasit Dis 40(4): 1571-1574.

36. Hong JH, Lee IS (2009) Effects of Artemisia capillaris
ethyl acetate fraction on oxidative stress and antioxidant
enzyme in high-fat diet induced obese mice. Chemico-
Biol Interact 179(2-3): 88-93.

37. Hassan NA, Sepideh A, Nasrin TH, Ayaz Y (2009) Study 
of Chemical Composition of Artemisia absinthium
Essential Oil and Inhibitory Effects of Essential Oils and

Water Extracts on Alcoholic Bacteria. 2nd ed. Med Plant 
1391: 11-14. 

38. Ashrafpour M, Brothers M, Sharifi H, Rezaei H, Asghar
WSA (2015) Evaluation of antibacterial properties of
aqueous, ethanolic and methanolic extracts of Artemisia
aureus in suburban areas of Babol Scientific. 23rd ed. J
Ilam Uni Med Sci 6: 129-141 .

39. Rahimi-Nasrabadi M, Gholivand MB, Niasarv M,
Vatanara A (2010) Chemical composition of the essential 
oil from aerial parts of echinophora platyloba dc from
Iran. J Med Plant 9(6): 53-56.

40. Obaidat MM, Salman BAE (2017) Antimicrobial
Resistance Percentages of Salmonella  and Shigella in
Seafood Imported to Jordan: Higher Percentages and
More Diverse Profiles in Shigella. J Food Prot 80(3):
414-419.

41. Jin H, Yan-Ling Z, Li-Mei S, Feng-Jiao H, Xiao-He X
(2005) An experiment on standardized cell culture assay
in assessing the activities of Composite Artemisia
capillaries Tablets against hepatitis B virus replication in
vitro. Chinese J Integr Med 11 (1): 54-56.

42. Obolskiy D, Pischel I, Feistel B, Glotov N, Heinrich M
(2011) Artemisia dracunculus L. (Tarragon). A Critical
Review of Its Traditional Use, Chemical Composition,
Pharmacology, and Safety. J Agric Food Chem 59(21):
11367-11384.


