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Figure 1. The antioxidant activity
of Nigella sativa oil based on DPPH and ABTS
radical scavenging methods.
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Figure 2. Antibacterial activity of Nigella sativa oil based on disc diffusion agar method. Means with different
superscripts at each concentration are significantly different (p<0.05).
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Figure 3. Antibacterial activity of Nigella sativa oil based on well diffusion agar method. Means with different superscripts
at each concentration are significantly different (p<0.05).
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Table 1. Antibacterial activity of Nigella sativa oil based on MIC and MBC methods

Microorganisms MIC (mg/mL) MBC (mg/mL)
L. monocytogenes 2 256

B. cereus 512

S. aureus 1 256

S. typhi 2 512

E. coli 32 > 512

P. aeruginosa 1 256

pled gl oS Lo 4y dlsoliw 855 0538 L oaS sls QLIS @Ld

Sl G gl lea 3 hlesl s e slags SL

ol 0 03,51 Y U 53 Dgolen slas SU p wlselw e 5, L

Table 3. The mean inhibition zone diameter (mm) of chloramphenicol and its interaction with Nigella sativa oil on
bacterial pathogenesis

) ] Chloramphenicol
Microorganisms

Chloramphenicol +
Nigella sativa oil

Interaction
L. monocytogenes 20.10+0.58 77.30+0.40 Synergistic
B. cereus 25.20+0.43 74.40 £0.37 Synergistic
S. aureus 30.50 = 0.52 78.50 = 0.50 Synergistic
S. typhi 23.30 £ 0.67 70.90 £0.43 Synergistic
E. coli 26.10 £ 0.36 73.10+£0.33 Synergistic
P. aeruginosa 24.10+0.41 72.20+0.29 Synergistic




weilsolew 5, o5 Sl Jly SlaS| 2T s bl

OLen 5 oo )50k

TJ_&;\ B3 Sl 0l o eslanad g)ls Ol 4 ols BT
o105 3l ge Ol e w0 WOl Sl et W5 slge 5 OLS 5,58
skl el B S B a5 a5 mi ab g0l
il oo S LS 5 glyls wlsebiw 5, a8 sl 0L 50
oy S 50 wlsebw s, GlaenST BT Cl uaes
oo S 31 0L Wlselw ey s Sceds CJlad il
e p S sl Sl s e 05 lae SL Al Sl Lls e
Coolt 4 arg LS S AL Ll
Wisebw 855 53 axy B oL SLAs 5 glaws sl

.JJS@AUJ.«' u'n'})l;ju'l‘j& GL’.&)J L’fé-i) U’l‘)‘ Q\j}@

S....q:’“ B f“JdL -0

B il o ] ol IS aal OLL 3 7 e sl i
3 sy Soslbee 5l als e Y 3 s OBt 5
s Ol s b w5 (535558 she oS5l (553

S Glasu8 S5 leses (50 5 g3l Glacslex

sl —#

[1] Yeganegi, M., Yazdi, F. T., Mortazavi, S. A,
Asili, J., Alizadeh Behbahani, B., &
Beigbabaei, A. (2018). Equisetum telmateia
extracts: Chemical compositions, antioxidant
activity and antimicrobial effect on the growth
of some pathogenic strain causing poisoning
and infection. Microbial pathogenesis, 116,
62-67.

[2] Alizadeh Behbahani, B., Yazdi, F. T,
Mortazavi, A., Gholian, M. M., Zendeboodi,
F., & 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), 59-
69.

[3] Jadoun, S., Arif, R, Jangid, N. K., & Meena,
R. K. (2021). Green synthesis of nanoparticles
using plant extracts: A review. Environmental
Chemistry Letters, 19, 355-374.

[4] Veiga, M., Costa, E. M., Silva, S., & Pintado,
M. (2020). Impact of plant extracts upon
human health: A review. Critical reviews in
food science and nutrition, 60(5), 873-886.

3 bl dapdsy o5 Sl Sl DUl ool Ol
il ] Sadle 53 Ll el ol (6 aLS (slaolas
o b 5 S eyl den s 4 igdeaddle
Sl 0 slge ol b BLL s ede sla s (68
Ly bl 2y Solge Sl pwsn cpl o [F-TA]
i ol AT Ll 55 sslen lags SU Sl sl
S 3 S LSS Ose ko Sl Olge el
5 Ol 5 S eslinl 156 slam slacs L A 5 LS5t
b il slags 8L A, ol s, (SAla5k Ol
Jelse ol 03 baaedlE 15 S slie (slapuslSe 0 015
ol > S0 pe sl hlsl sl ol A s diS pons

d.:j.UaA L;ilij:SL’M JJ‘ AJlJoL:w Q.i‘«_g) aS sl QL.L.» U':‘A}}i
e chle Ot oS s e Ol ool b

S S gt —f

[5] Ginter, E., Simko, V., & Panakova, V. (2014).
Antioxidants in  health and disease.
Bratislavske lekarske listy, 115(10), 603-606.

[6] Yazdi, F. T., Alizadeh Behbahani, B., 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), 58-64.

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

[8] Alizadeh Behbahani, B., Shahidi, F., Yazdi, F.
T., & Mohebbi, M. (2013). Antifungal effect
of aqueous and ethanolic mangrove plant
extract on pathogenic fungus" in vitro".
International Journal of Agronomy and Plant
Production, 4(7), 1652-1658.

[9] Yazdi, F. T., & Alizadeh Behbahani, B.
(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), 56-62.



VY Sl Y oys5 VFO 6 let

[10]

[11]

[12]

[13]

[14]

[18]

[16]

[17]

(18]

[19]

Heiss, A. G., & Oeggl, K. (2005). The oldest
evidence of Nigella damascena
L.(Ranunculaceae) and its possible
introduction to central Europe. Vegetation
history and archaeobotany, 14, 562-570.
Ahmad, A., Husain, A., Mujeeb, M., Khan, S.
A., Najmi, A. K., Siddique, N. A., Anwar, F.
(2013). A review on therapeutic potential of
Nigella sativa: A miracle herb. Asian Pacific
Journal of Tropical Biomedicine, 3(5), 337-
352.

Yimer, E. M., Tuem, K. B., Karim, A., Ur-
Rehman, N., & Anwar, F. (2019). Nigella
sativa L.(black cumin): a promising natural
remedy for wide range of illnesses. Evidence-
Based Complementary and Alternative
Medicine, 2019.

Nickavar, B., Mojab, F., Javidnia, K., &
Amoli, M. A. R. (2003). Chemical
composition of the fixed and volatile oils of
Nigella sativa L. from Iran. Zeitschrift fur
Naturforschung C, 58(9-10), 629-631.
Ramadan, M. F., & Morsel, J. T. (2002).
Characterization of phospholipid composition
of black cumin (Nigella sativa L.) seed oil.
Food/Nahrung, 46(4), 240-244.

Abbasi, S., Mohammadi, S., & Rahimi, S.
(2011). Partial substitution of gelatin with
Persian gum and use of Olibanum in
production of functional pastille. Iranian
Journal of Biosystems Engineering, 42(1),
121-131.

Mehrnia, M. A., Alizadeh Behbahani, B.,
Barzegar, H., & Tanavar, H. (2021).
Sclerorhachis  platyrachis  essential  oil:
Antioxidant power, total phenolic and
flavonoid content and its antimicrobial activity
on some Gram-positive and Gram-negative
bacteria “in vitro”. Journal of food science
and technology (lran), 18(112), 189-198.
Noshad, M., Behbahani, B. A., & Nikfarjam,
Z. (2022). Chemical composition, antibacterial
activity and antioxidant activity of Citrus
bergamia essential oil: Molecular docking
simulations. Food bioscience, 50, 102123.
Sosani Gharibvand, Z., Alizadeh Behbahani,
B., Noshad, M., & Jooyandeh, H. (2020).
Investigation of the functional groups of
bioactive compounds, radical scavenging
potential, antimicrobial activity and cytotoxic
effect of Callistemon Citrinus aqueous extract
on cell line HT29: A laboratory study. Journal
of Rafsanjan University of Medical Sciences,
19(5), 463-484.

Noshad, M., & Alizadeh Behbahani, B.
(2019). Identification of chemical compounds,

[20]

[21]

[22]

[23]

[24]

[25]

[26]

antioxidant activity, and antimicrobial effect
of Elettaria cardamomum essential oil on a
number of pathogenic microorganisms in
vitro. Qom University of Medical Sciences
Journal, 13(2), 57-69.

Saffari Samani, E., Jooyandeh, H., & Alizadeh
Behbahani, B. (2020). Evaluation of
reciprocal  pharmaceutical  effect  and
antimicrobial activity of Shirazi thyme
essential oil against some Gram-positive and
Gram-negative bacteria. Journal of food
science and technology (Iran), 17(104), 1-11.

Zanganeh, H., Mortazavi, S. A., Shahidi, F., &
Alizadeh Behbahani, B. (2021). Evaluation of
the chemical and antibacterial properties of
Citrus paradise essential oil and its application
in Lallemantia iberica seed mucilage edible
coating to improve the physicochemical,
microbiological and sensory properties of
lamb during refrigerated storage. Journal of
Food Measurement and Characterization,
15(6), 5556-5571.

Alizadeh Behbahani, B., & Fooladi, A. A. I.
(2018). Antibacterial activities, phytochemical
analysis and chemical composition Makhlaseh
extracts against the growth of some
pathogenic strain causing poisoning and
infection. Microbial pathogenesis, 114, 204-
208.

Alizadeh Behbahani, B., Jooyandeh, H.,
Falah, F., & Vasiee, A. (2020). Gamma-
aminobutyric acid production by Lactobacillus

brevis A3: Optimization of production,
antioxidant potential, cell toxicity, and
antimicrobial activity. Food Science &

Nutrition, 8(10), 5330-5339.

Yousefipour, H., Mehrnia, M. A., Alizadeh
Behbahani, B., Jooyandeh, H., & Hojjati, M.
(2022). Investigation of the functional groups
of bioactive compounds, radical scavenging
potential, antimicrobial activity of Trigonella
foenum aqueous extract “in vitro”. lranian
Food Science and Technology Research
Journal, 18(4), 415-426.

Falah, F., Vasiee, A., Alizadeh Behbahani, B.,
Tabatabaee Yazdi, F., & Mortazavi, S. A.
(2021). Optimization of gamma-aminobutyric
acid production by Lactobacillus brevis PML1
in dairy sludge-based culture medium through
response surface methodology. Food Science
& Nutrition, 9(6), 3317-3326.

Alizadeh Behbahani, B., Yazdi, F. T., Shahidi,
F., Noorbakhsh, H., Vasiee, A., & Alghooneh,
A. (2018). Phytochemical analysis and
antibacterial activities extracts of mangrove
leaf against the growth of some pathogenic



weilsolew 5, o5 Sl Jly SlaS| 2T s bl

OLen 5 o )50k

[27]

[28]

[29]

(30]

(31]

[32]

[33]

bacteria. Microbial pathogenesis, 114, 225-
232.

Ebrahimi, Jooyandeh, H., & Noshad, M.
(2020). Antimicrobial potential of Cordia
myxa fruit on pathogenic bacteria: A study “in
vitro” laboratory conditions. Journal of food
science and technology (Iran), 17(101), 71-80.
Barzegar, H., & Mehrnia, M. A., Alizadeh
Behbahani, B. (2019). Identification of the
chemical compounds and antibacterial activity
of Ocimum basilicum essential oil and the
effects of its interaction with tetracycline and
chloramphenicol  antibiotics on  some
pathogenic microorganisms causing infection
and food poisoning. Journal of food science
and technology (lran), 16(90), 113-125.
Safari, E., Barzegar, H., Jooyandeh, H.,
Behbahani, B. A., & Noshad, M. (2023).
Identification of Functional Groups, Total
Phenol and Flavonoids Contents, Antioxidant
Potential and Antimicrobial Activity of Black
Pepper (Piper nigrum L.) Aqueous Extract and
Its Interactions with Chloramphenicol and
Amphotericin B. Iranian Food Science and
Technology Research Journal, 19(1), 79-93.
Alizadeh Behbahani, B., Falah, F., Lavi Arab,

F., Vasiee, M., & Tabatabaee Yazdi, F.
(2020). Chemical composition and
antioxidant, antimicrobial, and

antiproliferative activities of Cinnamomum
zeylanicum bark essential oil. Evidence-Based
Complementary and Alternative Medicine,
2020.

Alizadeh Behbahani, B., Shahidi, F., Yazdi, F.
T., Mortazavi, S. A., & Mohebbi, M. (2017).
Antioxidant activity and antimicrobial effect
of tarragon (Artemisia dracunculus) extract
and chemical composition of its essential oil.
Journal of Food Measurement and
Characterization, 11, 847-863.

Candan, F., Unlu, M., Tepe, B., Daferera, D.,
Polissiou, M., S6kmen, A., & Akpulat, H. A.
(2003). Antioxidant and antimicrobial activity
of the essential oil and methanol extracts of
Achillea  millefolium subsp. millefolium
Afan.(Asteraceae). Journal of
ethnopharmacology, 87(2-3), 215-220.
Chotimarkorn, C., Benjakul, S., & Silalai, N.
(2008).  Antioxidant ~ components  and
properties of five long-grained rice bran

VY

[34]

[35]

[36]

[37]

(38]

[39]

[40]

extracts from commercial available cultivars
in Thailand. Food chemistry, 111(3), 636-641.

Kiigiik, M., Kolayli, S., Karaoglu, S., Ulusoy,
E., Baltaci, C., & Candan, F. (2007).
Biological activities and chemical

composition of three honeys of different types
from Anatolia. Food chemistry, 100(2), 526-
534.

Tawaha, K., Alali, F. Q., Gharaibeh, M.,
Mohammad, M., & EIl-Elimat, T. (2007).
Antioxidant activity and total phenolic content
of selected Jordanian plant species. Food
chemistry, 104(4), 1372-1378.

Chan, E., Wong, C. Y.-K., Wan, C.-W.,
Kwok, C.-Y., Wu, J.-H., Ng, K.-M., . . . Seto,
S.-W. (2010). Evaluation of anti-oxidant
capacity of root of Scutellaria baicalensis
Georgi, in comparison with roots of
Polygonum multiflorum Thunb and Panax
ginseng CA Meyer. The American journal of
Chinese medicine, 38(04), 815-827.
Siahpoosh, A., & Amraee, F. (2011).
Antioxidant capacity of various extracts of
Asteragalus morinus Boiss aerial parts.
SSU_Journals, 19(4), 437-444.
Rahmati-Joneidabad, M., Alizadeh Behbahani,
B., & Noshad, M. (2023). Determination of
antioxidant activity, and antifungal effect of
Ferula persica L hydroalcoholic extract on
some fungal strains causing strawberry and
grape fruits rot “in vitro”. Research in Plant
Metabolites, 1(2), 5-15.

Sarghaleh, S. J., Behbahani, B. A., 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.
Rahmati-Joneidabad, M., &  Alizadeh

Behbahani, B. (2022). Chemical properties
and evaluation of growth inhibitory and lethal
activity of fungi causing spoilage and mold
after apple fruit harvest using Salvia
mirzayanii essential oil. Journal of food
science and technology (lran), 19(131), 223-
231.



JFST No. 145, Vol. 20, March 2024

ABSTRACT

Homepage:www.fsct.modares.ir

Journal of Food Science and Technology (Iran)

Scientific Research

Evaluation of antioxidant activity and antimicrobial effect of Nigella sativa oil on some
pathogenic bacteria and its interaction with chloramphenicol antibiotic

Ali Zamanpour Boroujeni', Behrooz Alizadeh Behbahani?, Mohammad Amin Mehrnia?, Mohammad

Hojjati®, Mohammad Noshad?

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

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

ABSTRACT

ARTICLE INFO

Nowadays, with the increase in diseases and consumers’ preference for organic
foods, the use of natural plant compounds to improve and increase their shelf life
is on the rise. In addition, the use of medicinal plants, which can have therapeutic
properties, has attracted attention. Black seed oil has attracted a lot of attention in
the past due to its unique therapeutic properties. The aim of this study was to
investigate the antioxidant activity and evaluate the antimicrobial activity of black
seed oil against Escherichia coli, Pseudomonas aeruginosa, Salmonella typhi,
Staphylococcus aureus, Listeria monocytogenes and Bacillus cereus. The amount
of phenolic compounds in black seed oil was measured by Folin-Ciocalteu. The
antioxidant activity was determined by DPPH and ABTS radical scavenging
methods. The antimicrobial effect of Nigella sativa oil was investigated according
to well diffusion agar, disk diffusion agar, interaction, minimum inhibitory
concentration and minimum bactericidal concentration methods.The Nigella
sativa oil had 16.25 mg GAE/g phenolic compounds. The antioxidant activity
based on DPPH and ABTS radical scavenging were 86.62% and 94.85%,
respectively.The Nigella sativa oil showed a significant antimicrobial effect on
the tested microorganisms. In the combined mode (interaction) of Nigella sativa
oil with chloramphenicol antibiotic, synergistic mode was observed for all
bacterial strains. Given the significant antioxidant activity and antimicrobial effect
of Nigella sativa, it can be used in food and pharmaceutical industries.
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