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Figure 1. The total phenol content (TPC) and total flavonoid content (TFC) of Artemisia persica essential
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Figure 2. The antioxidant activity of Arfemisia persica essential oil based on DPPH and ABTS radical
scavenging methods.
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Figure 3. Antimicrobial activity of ethanolic extract of Artemisia persica based on well diffusion agar
method.
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Figure 4. Antimicrobial activity of essential oil of Artemisia persica based on minimum inhibitory
concentration (MIC) method.
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Figure 5. Antimicrobial activity of essential oil of Artemisia persica based on minimum bactericidal
concentration (MBC) method.

pPm \0+ 5 VO glaclale U Sl ays il b St
olBl 03 AL bl s Y S el e 4
I f s e s 29 Se kS s 5 S
ways il oS 5 oS s 0T 51 (S s ol @
el sSY Sy s ppm V00 Bl L Gl
Ok sl St s Ll 5 lles S BLE
Sl adls fo5 3 AT Ll 5 pstsise bt
[Y4]

S domS E

ols s b 5 Sl wens bl (GRags ol s
— ATl omen 5 IS A3 5500 5 It e i
=38 53 abslssse O s Sl 5 Slns]
LB slie (gl ey (ilal a8 sy OLAS fass o
Ol oy AL e A S 5 B DLS S e s
el L5 o ¢ US| 5T Jole 0l 4 DS 5

245

SASL 5 Sl wans Jsle oilas o5 Sl
o 25 OYA) OLs 5 8L bwy cute p 8
Ay edislasly Sl Jil oS LS 1S .28 8 1
— eSSV 68U 5 s gl e las(MIC)

Sl olas  (MBO) _Sais chle Bls sy 2
Sl s Ak o S5 S Yor slnsl s sS plislen]
2 VAT s md ke e Ss S b ekt sl
okl Bl 5 oL shas el (Ko ey
ik 635 ay3 ilel (MBC 5 MIC) oS 5 06l 5L
A oebal s sl s ad e p b SL S s
Sl e 0 S e SL » 6568 ol
bl s s d] eSSl sl
(AL 3D e o S Glag SL w4 i (dip
L8] ol asls (G s&ss sB50 5 Aost elS

_MJ";\ L;flt'.})\“'!ﬂ}}; 02 (Y'Y\)Qb&aﬁjd_ﬁé}-



ILen 5 Sl o3lide 55 4

S5 Glapsille 53 Ll g (g0 a8
el G50 oSl 5 S| BT gl
S g g -0

VEYUTE US L tas sk Sl e ol dlie
eske oKy (5ol 5 asy islee S AL
6ol slacslom s 5 Ol o ek wlis 5 (5505008
238 o G2 5 S bl 5

[1] Alizadeh Behbahani, B., Tabatabaei Yazdi, F.,
Shahidi, F., & Mohebbi, M. (2012). Antimicrobial
activity of Avicennia marina extracts ethanol,
methanol & glycerin against Penicillium digitatum
(citrus green mold). Scientific Journal of
Microbiology, 1(7), 147-151.

[2] Alizadeh Behbahani, B., Farideh Tabatabaei, Y.,
Ali, M., Mohammad Mahdi, G., Fatemeh, Z., &
Alireza, V. (2014). Antimicrobial effect of Carboxy
Methyl Cellulose [CMC] containing aqueous and
ethanolic Eucalyptus camaldulensis L. leaves extract
against Streptococcus pyogenes, Pseudomonas
aeruginosa and Staphylococcus epidermidis. Archives
of Advances in Biosciences, 5(2), 59-69.

[3] Shirani, K., Falah, F., Vasiee, A., Yazdi, F. T.,
Behbahani, B. A., & Zanganeh, H. (2022). Effects of
incorporation of Echinops setifer extract on quality,
functionality, and viability of strains in probiotic

yogurt. Journal of Food Measurement and
Characterization, 16(4), 2899-2907.
[4] Younessi-Hamzekhanlu, M., Sanjari, S.,

Dejahang, A., Karkaj, E. S., Nojadeh, M. S., Géneng,
T. M., & Ozturk, M. (2020). Evaluation of essential
oil from different Artemisia fragrans willd.
Populations: chemical composition, antioxidant, and
antibacterial activity. Journal of Essential Oil Bearing
Plants, 23(6), 1218-1236.

[5] Mirjalili, B. F., Meybody, M. H. H., Ardakani, M.
M., Rustaiyan, A., Ameri, N., Masoudi, S., &
Bamoniri, A. (2006). Chemical composition of the
essential oil from aerial parts, leaves, flowers and
roots of Artemisia persica Boiss. from Iran. Journal of
Essential Oil Research, 18(5), 544-547.

[6] Nikbakht, M. R., Sharifi, S., Emami, S. A., &
Khodaie, L. (2014). Chemical composition and
antiprolifrative activity of Artemisia persica Boiss.
and Artemisia turcomanica Gand. essential oils.
Research in pharmaceutical sciences, 9(2), 155-163.

[7] Rustaiyan, A., & Masoudi, S. (2011). Chemical
constituents and biological activities of Iranian
Artemisia species. Phytochemistry letters, 4(4), 440-
447.

246

sdalio JlaenS| ST 5 oy Seads slac e 55 Lol
Sl OF 31 Sl cpiman 3L bl pl )3 0l
— Sl ool Ong s s a4 adlee sy Ll oS
22 2,08 Gl VL el (s Sl 5 Sl
— I3 5ae g glenST gla 51 AU laggsle Ole s
Lol S gl Jl Lol o Sn s

Sllee fl}u‘ 4&_9)‘.5 9 Lﬁi"’& @l«.ﬂ DL u‘"l”" U'i‘
@\.:.a—'\

[8] Ranjbar, M., Naghavi, M. R., & Alizadeh, H.
(2020). Chemical composition of the essential oils of
Artemisia species from Iran: a comparative study
using multivariate statistical analysis. Journal of
Essential Oil Research, 32(4), 361-371.
[9] Tanavar, H., Barzegar, H., Alizadeh Behbahani,
B., & Mehrnia, M. A. (2021). Investigation of the
chemical properties of Mentha pulegium essential oil
and its application in Ocimum basilicum seed
mucilage edible coating for extending the quality and
shelf life of veal stored in refrigerator (4 C). Food
Science & Nutrition, 9(10), 5600-5615.
[10] Heydari, S., Jooyandeh, H., Alizadeh Behbahani,
B., & Noshad, M. (2020). The impact of Qodume
Shirazi seed mucilage-based edible coating
containing lavender essential oil on the quality
enhancement and shelf life improvement of fresh
ostrich meat: An experimental and modeling study.
Food Science & Nutrition, 8(12), 6497-6512.
[11] Tabatabai Yazdi, F., & Behbahani, B. A. (2013).
Antimicrobial effect of the aqueous and ethanolic
Teucrium polium L. extracts on gram positive and
gram negative bacteria “in vitro”. Archives of
Advances in Biosciences, 4(4).
[12] Hosseinzadeh, M. H., Arab, A., Emad, N.,
Bodaghabadi, F., Boroughani, M., Rajabzadeh, F., ...
& Ebrahimzadeh, M. A. (2023). Pharmacological and
biological activities of Artemisia persica: A review.
Tabari Biomedical Student Research Journal, 5(1),
25-32.
[13] Khezri, S., Khezerlou, A., & Dehghan, P. (2021).
Antibacterial activity of Artemisia persica Boiss
essential oil against Escherichia coli O157: H7 and
Listeria monocytogenes in probiotic Doogh. Journal
of Food Processing and Preservation, 45(5), e15446.
[14] Alizadeh Behbahani, B., Noshad, M., & Falah,
F. (2020). The combined effect of the combined
Fennel and Clove essential oils on Staphylococcus
epidermidis, Bacillus cereus, Salmonella typhi and
Enterobacter aerogenes using Checkerboard assay
(fractional inhibitory concentration index). Journal of
food science and technology (Iran), 17(106), 75-83.



VErg OLT Y 6,95 A0 o,led

&lﬂl L;l‘j'b GW}C}\FM

[15] Tabatabai Yazdi, F., Behbahani, B. A., Vasiee,
A., Mortazavi, S. A., & Yazdi, F. T. (2015). An
investigation on the effect of alcoholic and aqueous
extracts of Dorema aucheri (Bilhar) on some
pathogenic bacteria in vitro. Archives of Advances in
Biosciences, 6(1).

[16] Alizadeh Behbahani, B., Falah, F., Vasiee, A.,
Tabatabaei, Y. F., & Mortazavi, S. A. (2019).
Antimicrobial effect of Citrus aurantium essential oil
on some foodborne pathogens and determination of its
chemical compounds, total phenol content, total
flavonoids content and antioxidant potential. FSCT,
16 (87) :291-304.

[17] Jalil Sarghaleh, S., Alizadeh Behbahani, B.,
Hojjati, M., Vasiee, A., & Noshad, M. (2023).
Evaluation of the constituent compounds, antioxidant,
anticancer, and antimicrobial potential of Prangos
ferulacea plant extract and its effect on Listeria
monocytogenes virulence gene expression. Frontiers
in microbiology, 14, 1202228.

[18] Tabatabai Yazdi, F., Tanhaeian, A., Azghandi,
M., Vasiee, A., Behbahani, B. A., Mortazavi, S. A., &
Roshanak, S. (2019). Heterologous expression of
thrombocidin-1 in Pichia pastoris: evaluation of its
antibacterial and antioxidant activity. Microbial
pathogenesis, 127, 91-96.

[19] Alizadeh Behbahani, B., Falah, F., Vasiee, A., &
Tabatabaei Yazdi, F. (2021). Control of microbial
growth and lipid oxidation in beef using a Lepidium
perfoliatum seed mucilage edible coating
incorporated with chicory essential oil. Food science
& nutrition, 9(5), 2458-2467.

[20] Falah, F., Shirani, K., Vasiee, A., Yazdi, F. T., &
Behbahani, B. A. (2021). In vitro screening of
phytochemicals, antioxidant, antimicrobial, and
cytotoxic activity of Echinops setifer extract.
Biocatalysis and Agricultural Biotechnology, 35,
102102.

[21] Sureshjani, M. H., Yazdi, F. T., Mortazavi, S. A.,
Behbahani, B. A., & Shahidi, F. (2014). Antimicrobial
effects of Kelussia odoratissima extracts against food
borne and food spoilage bacteria" in vitro. Journal of
Paramedical Sciences, 5(2), 115-120.

[22] Alizadeh Behbahani, B. A., Yazdi, F. T.,
Mortazavi, A., Gholian, M. M., Zendeboodi, F., &

247

Vasiee, A. (2014). Antimicrobial effect of Carboxy
Methyl Cellulose (CMC) containing aqueous and
ethanolic Eucalyptus camaldulensis L. leaves extract
against  Streptococcus pyogenes, Pseudomonas
aeruginosa and Staphylococcus epidermidis. Archives
of Advances in Biosciences, 5(2).

[23] Houshmand, S., Alizadeh-Salteh, S.,
Bolandnazar, S., & Aryakia, E. (2023). Investigating
of Phytochemical Compositions and Antioxidant
Potential of Ethanol and Ethyl Acetate Extracts of
Three Ecotypes of Medicinal Plant Artemisia
absinthium. Iranian Journal of Horticultural Science
and Technology, 24(3), 345-358.

[24] Mazarie, A., Mousavi-Nik, S. M., & Fahmideh,
L. (2018). Assessments of phenolic, flavonoid and
antioxidant activity of aqueous, alcoholic, methanol
and acetone extracts of thirteen medicinal plants.
Nova Biologica Reperta, 4(4), 299-309.

[25] Younsi, F., Trimech, R., Boulila, A., Ezzine, O.,
Dhabhri, S., Boussaid, M., & Messaoud, C. (2016).
Essential oil and phenolic compounds of Artemisia
herba-alba (Asso.): Composition, antioxidant,
antiacetylcholinesterase, and antibacterial activities.
International journal of food properties, 19(7), 1425-
1438.

[26] Mahboubi, M., & Bidgoli, Q. (2009). Chemical
composition and antimicrobial activity of Artemisia
aucheri Boiss. essential oil. Iranian Journal of
Medicinal and Aromatic Plants, 25(3), 429-440.

[27] Nahid, A., Neelabh, C., & Navneet, K. (2017).
Antioxidant and antimicrobial potentials of Artemisia
Indica collected from the Nepal region. Journal of
Pharmaceutical Sciences and Research, 9(10), 1822-
1826.

[28] Niakan, M., Attarpourizdi, M. M., Safayi
Ghomy, J., Khalooei, M., & Jafari, Z. (2011). The
effect of methanolic extract of Iranian Artemisia
(Artemisia persica) on the growth kinetics of
Staphylococcus aureus and Bacillus subtilis bacteria.
Journal of Medicinal Plants, 70(4), 40-49.

[29] Khezri, S., Khezerlou, A., & Dehghan, P. (2021).
Antibacterial activity of Artemisia persica Boiss
essential oil against Escherichia coli O157: H7 and
Listeria monocytogenes in probiotic Doogh. Journal
of Food Processing and Preservation, 45(5), e15446.



JEST No. 165, Vol. 22, November2025 ABSTRACT

N

L Journal of Food Science and Technology (Iran)

Homepage:www.fsct.modares.ir

Scientific Research

A study on the antimicrobial, antioxidant, and phytochemical compounds
of the essential oil of Artemisia persica

Behrooz Alizadeh Behbahani®', Mohammad Noshad!, Parisa Ghasemi?

1- Associate Professor, Department of Food Science and Technology, Faculty of Animal Science and
Food Technology, Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani,

Iran.

2- PhD student, Department of Food Science and Technology, Faculty of Animal Science and Food
Technology, Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani, Iran.

Iran.
ARTICLE INFO ABSTRACT
Essential oils are volatile, aromatic organic compounds produced as
Article History: s;condgry mfetgl?oht?s in .plants: They. often 'C.Xhlbl'[ significant
biological activities, including antimicrobial, anti-inflammatory, and
Received:2025/3/11 antioxidant properties. In this study, the antimicrobial, antioxidant

Accepted:2025/4/21

Keywords:
Antioxidant activity,
Essential oil,
Artemisia persica,

Pathogenic strains.

10.22034/FSCT.22.165.238.
*Corresponding Author E-

B.alizadeh@asnrukh.ac.ir

activities and phytochemical compounds of the essential oil of Iranian
Artemisia were investigated. The antimicrobial activity of the
essential oil was evaluated based on agar disk diffusion, agar well
diffusion, minimum inhibitory concentration and minimum
bactericidal concentration methods. Furthermore, to investigate the
phytochemical compounds, including total phenolic and flavonoid
contents, Folin-Ciocalteu and aluminum chloride colorimetric
methods were used, respectively. Antioxidant activity was evaluated
based on DPPH and ABTS radical scavenging activity. Antimicrobial
tests revealed that the essential oil under investigation exhibited
significant inhibitory effects against both Gram-positive and Gram-
negative bacteria, including Streptococcus pyogenes, Shigella
dysenteriae, Escherichia coli, Staphylococcus aureus, Bacillus
subtilis, and Klebsiella aerogenes. The examined essential oil
contained acceptable amounts of phenolic compounds (31.2 £ 1.27
mg GAE/g) and flavonoid compounds (17.49 + 1.19 mg QE/g) and
had a significant ability to inhibit DPPH free radicals. (52.43+1.41)
and ABTS (57.49+1.37). The present study showed that the
investigated essential oil has a significant potential as a therapeutic
agent for diseases caused by oxidative stress and microbial infections.
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