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ABSTRACT: The Nigella sativa seeds were collected from Cuddalore and
powdered thoroughly by using mortor and pestle. The Nigella sativa seeds were
individually extracted with different solvents such as ethanol, methanol, acetone and
water. The antibacterial activity of seed extracts were tested against the 6 ATCC
pathogens such as Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae,
Clostridium sporogenes, Bacillus spizizenii and Pseudomonas aeruginosa using
Muller Hinton agar. The ethanol extract of Nigella sativa seed showed maximum
activity against Klebsiella pneumoniae (12 mm) and Bacillus spizizenii (12 mm).
The methanol extract of Nigella sativa seed exhibited minimum activity against
Clostridium sporogenes (8mm), Escherichia coli (8mm), Pseudomonas aeruginosa
(8mm) and highest activity against Klebsiella pneumoniae (20mm). The acetone
extract of Nigella sativa seed showed highest activity against Escherichia coli
(20mm). The aqueous extract of Nigella sativa seed showed maximum inhibitory
activity against Klebsiella pneumoniae (23mm). Among the 4 solvent extracts, water
extracts of Nigella sativa seed showed maximum inhibition. The GC-MS analysis of
the Nigella sativa seed extract was carried out and it showed the following major
phytochemical constituents such as Piperidine, 1-(2-phenylethyl)- , p-cymene, cis-4-
methoxy  thujane,  Thymoquinone,  phenol,  2-methyl-5-(1-methylethyl)-,
Tricyclo[5.4.0.0(2, 8) Jundec-9-ene, 2,6,6,9-tetramethyl-(1R, 2S, 7R, 8R)- ,
Longifolene, p-cymene-2, 5-diol, Tetradecanoic acid, Hexadecanoic acid, methyl
ester, n-Hexadecanoic acid,9,12-octadecadienoic acid(Z-Z)-, 11-14-Eicoradienoic
acid, Glycerol 1-palmitate, 9,12-Octadecadienoic acid (Z, Z)-,2-hydroxy 1-
(hydroxymet), Ethanol, 2-(9,12-Octadecadienyloxy)-,(Z-Z) - , beta. -Sitosterol, 2-
Dodecen-1-yl(-) succinic anhydride. The methanol seed extract of Nigella sativa
showed the % of antioxidant activity using DPPH assay was 19.88% where the
positive control ascorbic acid showed 98.68%.

INTRODUCTION:

Medicinal

plants are  When compared to the synthetic drugs people

nowadays known as the richest bioresource of
drugs which is used as a traditional medicine for
several diseases. It is also used as folk medicine,
pharmaceutical intermediates and chemical entities
for synthetic drugs.
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mostly prefer the traditional medicines for their use
! Nigella sativa Linn. is commonly known as black
cumin. It belongs to the botanical family of
Ranunculaceae.

Mostly in the modern days, the Nigella sativa seeds
are used for the medicinal and nutritional purposes
2 1t is also widely used in the many modern eastern
countries and other parts of the world 3. In food
industries, the Nigella sativa seeds are used as a
condiment and also a traditional remedy for
number of diseases which includes gastrointestinal
tract problems, asthma, jaundice, hypertension,
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diabetes, eczema, rheumatism and inflammation *.
The medicinal plants are also the important source
of providing the minerals, vitamins and the trace
elements to the humans and some of the consumers
considered it as the potentially safe drug. The
Nigella sativa seeds have the antimicrobial activity
against drug resistant bacteria > ° methicillin
resistant bacteria ’, wound infection causing
bacteria ® °, acne causing bacteria *°, bacteria
causing Otitis media !, against throat infection
causing bacteria *?, Periodontal infection causing
bacteria 3, against Chlamydial infections *, against
Gram positive and Gram negative bacterial
infections %, fungi 2 %, virus * and parasites.
The Nigella sativa oil is used as a food preservative
and carminative. The seeds of Nigella sativa are

composed of more than 100 compounds %°.

The Nigella sativa plants are commonly present in
the Middle East, Europe, Western and Middle
Asian countries ”. Nigella sativa (Black cumin) also
called Black seed, Black caraway, Roman
coriander, kalonji or fennel flower. The Nigella
sativa seed extract have the antibacterial effect
against the bacterial strains such as Staphylococcus
aureus, Escherichia coli, Klebsiella pneumoniae,
Clostridium sporogenes, Pseudomonas aeruginosa
and Bacillus spizizenii. The Nigella sativa seeds
extract have the antifungal effect against the fungal
strains such as Aspergillus flavus, Aspergillus niger
and also against the Candida species like Candida
albicans and Candida tropicalis .

Higher concentration of thymoquinone, carvacrol,
t-anethole and 4-terpineol acts as a good
scavengers against free radicals which will reduce
the possibilities of cell damage and serve as good
antioxidants 2*?®, It also possess anticancer
potential % and possess cytotoxicity ** 3 % Large
population of pathogens were highly resistant
against the modern day synthetic drugs °. This
make problems to treat disease and cause side
effects. Herbal medicines have thousands of
compounds which can act against all forms of
diseases ***'. In the present study, medicinal plant
Nigella sativa seeds were selected for its
antibacterial activity against the ATCC cultures
such as Staphylococcus aureus, Escherichia coli,
Klebsiella pneumoniae, Clostridium sporogenes,
Bacillus spizizenii and Pseudomonas aeruginosa
and its antioxidant property.
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MATERIALS AND METHODS:

Collection and Processing of Nigella sativa
Seeds: Seeds of Nigella sativa were collected from
Cuddalore Fig. 1. The seeds of Nigella sativa were
collected and powdered by using the mortor and
pestle and stored in a sterile plastic container for
further use.

Preparation of Seed Extract: The powder of the
Nigella sativa seeds were mixed seperately with
different solvents such as ethanol, methanol,
acetone and water. (10g/100ml) .Then the mixtures
were stirred for 3 days using shaker. This method
was frequently done to got enough extracts. Finally
the mixture were filtered through Whatman no.1
filter paper for the clear collection of extracts and
were evaporated in the rotary evaporator and the
extract was stored in sterile container for further
use.

Preparation of Seed Extract Loaded Sterile
Disc: 50 pl of the extract was loaded in the sterile
discs and then dried and used for antimicrobial
studies against bacterial pathogens.

Collection of ATCC Cultures: ATCC cultures
such as Staphylococcus aureus, Escherichia coli,
Klebsiella ~ pneumoniae, Bacillus  spizizenii,
Pseudomonas  aeruginosa and  Clostridium
sporogenes were used.

Antibacterial Activity of Seed Extracts of
Nigella sativa: The disc diffusion method was used
for the antibacterial activity of the seed extract
against bacterial pathogens. Ethanol, methanol,
acetone and water extracts of Nigella sativa seeds
were prepared and were tested against clinically
important pathogens such as Staphylococcus
aureus, Escherichia coli, Klebsiella pneumoniae,
Bacillus spizizenii, Pseudomonas aeruginosa and
Clostridium sporogenes. These cultures were
inoculated in tryptic soy broth and incubated at
37°C for 6 hours and observed for visible turbidity.
Then the Muller hinton agar was plated in sterile
petriplates and were allowed to solidify. The
bacterial cultures prepared in broth were swabbed
over agar surface aseptically. Then gently placed
the discs containing seeds extract (100mg/ml) of
Nigella sativa on the agar surface at equal distance.
Control plates were kept by using the solvents such
as ethanol, methanol, acetone and water loaded
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discs and broad spectrum antibiotic disc and
incubated at 37°C for 24 hours. Then the zone of
inhibition was measured in mm.

GC-MS Analysis: Rxi-5SiL MS column (fused
silica) cross bond with 1,4- bis(dimethyl silica)
phenylene dimethyl polysiloxane.

(i) Sample elution using 50:1 helium was used
carrier gas at 1.0 minute.

(it) Column temperature 40°C for 2 minute to
310°C minute.

(iii) Time taken for chromotography per sample is
45 minutes.

Analysis of the Phytocomponents in Nigella
sativa Seeds using GC-MS Technique: GC-MS
analysis was carried out in CSIR- Central
Electrochemical Research Institute, Karaikudi,
Tamil Nadu, India. One micro litre of the filtrate
was injected into the GC-column. Then the sample
get evaporated and carried away by the carrier gas,
helium and it got segregated into individual
fraction. The sample fraction coming out of the
column was let into the mass detector and the mass
spectrum of each compound was recorded. The
mass spectrum of the unknown compound was
compared with the spectrum was accomplished
using data base dictionaries.

Identification of Component: The database in the
WILEY online library has been used for the
interpretation on GC-MS. The spectrum of the
unknown component was compared with the
spectrum of the unknown component stored in the
WILEY online library. Then the molecular formula
and molecular weight of component were identified
accordingly.

Antioxidant Activity: DPPH radical scavenging
activity of extract was determined according to the
method reported by Blois (1958). An aliquot of 0.5
ml of sample solution in methonal was mixed with
2.5ml of 0.5 mm ethanolic solution of DPPH. The
mixture was shaken vigorously and incubated for
30 min in the dark at room temperature. The
absorbance was measured at 517nm using UV
spectrophotometer. Ascorbic acid was used as a
positive control. DPPH free radical scavenging
ability (%) was calculated by using the formula.

% of Antioxidant activity = absorbance of control -
absorbance of sample / absorbance of control x 100.

International Journal of Pharmaceutical Sciences and Research

E-ISSN: 0975-8232; P-ISSN: 2320-5148

RESULTS: The ethanol extract of Nigella sativa
seed showed maximum activity against Klebsiella
pneumoniae (12 mm) and Bacillus spizizenii (12
mm). The methanol extract of Nigella sativa seed
exhibited highest activity against Klebsiella
pneumoniae (20mm).

The acetone extract of Nigella sativa seed shown
highest activity against Escherichia coli (20mm)
The water extract of Nigella sativa seed showed
highest activity against Klebsiella pneumoniae
(23mm) .Among the 4 solvent extracts, water
extracts of Nigella sativa seed showed maximum
inhibition against Klebsiella pneumoniae (23mm)
Table 1, Fig. 2, 3.

The mass chromatogram of the methanol extract of
Nigella sativa seeds showed 34 different
phytochemical compounds Fig. 4. Twenty major
compounds were identified such as Piperidine, 1-
(2-phenylethyl)-, p-cymene, cis-4-methoxy thujane,
Thymoquinone, Phenol, 2-methyl-5-(1-
methylethyl) -, Tricyclo[5.4.0.0(2, 8) Jundec-9-ene,
2,6,6,9- tetramethyl-, (1R, 2S, 7R, 8R)-,
Longifolene, p-cymene-2, 5-diol, Tetradecanoic
acid, Hexadecanoic acid, methyl ester, n-
Hexadecanoic acid, 9,12-Octadecadienoic acid (Z,
Z)-, methyl ester, Methyl stearate, 9,12-
Octadecadienoic acid(Z-Z)-, 11-14-Eicosadienoic
acid, Glycerol 1-palmitate, 9,12-Octadecadienoic
acid (Z, Z) -, 2-hydroxy1-(hydroxymet, Ethanol, 2-
(9,12-Octadecadienyloxy)-, (Z, Z) - and 2-
Dodecen-1-yl(-) succinic anhydride.

In the chromotogram the height of each peak is in
proportion to the amount of particular compound
present in the sample. The methanol seed extract of
Nigella sativa showed the % of antioxidant activity
using DPPH assay was 19.88% where the positive
control ascorbic acid showed 98.68% (ICso
500ug/ml).

FIG. 1: NIGELLA SATIVA SEEDS
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TABLE 1: ANTIBACTERIAL ACTIVITY OF NIGELLA SATIVA SEED EXTRACTS AGAINST ATCC CULTURES

S. no. ATCC culture Zone of inhibition (mm)
Ethanol Methanol Acetone Water
1 Staphylococcus aureus 8 - 8 -
2 Klebsiella pneumoniae 12 20 - 23
3 Escherichia coli - 8 20 8
4 Clostridium sporogenes - 9 11 -
5 Pseudomonas aeruginosa 8 8 8 9
6 Bacillus spizizenii 12 - 10 -

mm-Millimeter — No activity.

25

20

m Staphylococcus aureus
15 Klebsiella pneumoniae
m Escherichia coli

10 B Clostridium sporogenes

m pseudomonas aeruginosa
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0
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FIG. 2: ANTIBACTERIAL ACTIVITY OF NIGELLA SATIVA SEED EXTRACTS AGAINST ATCC CULTURES
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DISCUSSION: Esra Kocoglu et al., (2019) carried
out the antibacterial activity of Nigella sativa seeds
extract against the most frequently isolated
infectious bacteria of the middle and external ear. It
showed the antibactericidal activity against H.
influenzae, M. catarrhalis and S. pneumoniae.
However the Nigella sativa was not found to be
effective  against P. aeruginosa at any
concentration. In the present study, the antibacterial
activity of Nigella sativa seed extracts (ethanol,
methanol, acetone and water) was carried out
against 6 ATCC cultures such as Staphylococcus
aureus, Escherichia coli, Klebsiella pneumoniae,
Clostridium sporogenes, Bacillus spizizenii and
Pseudomonas aeruginosa by disc diffusion method
and maximum inhibition was noted with the water
extract of Nigella sativa seed against Klebsiella
pneumoniae with a zone of inhibition of 23mm.

Gurdip singh et al., (2005) revealed the antioxidant
effect of acetone extract of Nigella sativa which
has good scavenging activity against DPPH
radicals in comparison with synthetic antioxidants.
The scavenging effect of essential oil is 82.1%. In
the present study, the methanol seed extract of
Nigella sativa showed the % of antioxidant activity
using DPPH assay was 19.88% where the positive
control ascorbic acid showed 98.68% (IC 50
500ug/ml).

Salima Tiji et al, (2021) performed the
phytochemical analysis of Nigella sativa seeds by
using GC-MS method which contains secondary
metabolities such as polyphenols, flavanoids,
alkaloids, steroids, terpenes, coumarins, tannins
and saponins. In the present study, the mass
chromotogram of the methanol extract of Nigella
sativa seed showed 34 different phytochemical
compounds.  Twenty major compounds were
identified.

CONCLUSION: Microorganisms gain resistance
against the commercial antibiotics. Plant based
compounds have promising activity to treat various
type of illness without any side effects. In the
present study Ethanol, methanol, acetone and water
extracts of Nigella sativa seeds were prepared and
were tested against clinically important pathogens
such as Staphylococcus aureus, Escherichia coli,
Klebsiella  pneumoniae, Bacillus  spizizenii,
Pseudomonas aeruginosa and  Clostridium
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sporogenes. It showed inhibitory activities against
all pathogens. It also showed considerable
antioxidant potential.

ACKNOWLEDGEMENT: We convey our
special thanks to CSIR- Central Electrochemical
Research Institute, Karaikudi, Tamil Nadu, India
for carrying out GC/MS analysis.

CONFLICTS OF INTEREST: The authors
declare that they have no conflicts of interest.

REFERENCES:

1. Shabina Ishtiag, Muhammad Ashraf, Muhammad Qasim
Hayat and Mudassir Asrar: Phytochemical analysis of
Nigella sativa and its antibacterial activity against clinical
isolates identified by Ribotyping. International Journal of
Agriculture and Biology 2013; 15(6): 1511-1156.

2. Anwar-ul Hassan Gilani and Qaises Jabeen and
Muhammad Asad Ullah Khan: A review of medicinal uses
and pharmocological activities of Nigella sativa. Pakistan
Journal of biological Sciences 2004; 7(4): 441-451.

3. Mohammad Hayatul Islam, Iffat Zareen Ahmad and
Mohammad Tariq Salman:  Antibacterial activity of
Nigella sativa seed in various germination phase on
clinical bacterial strains isolated from human patients.
Journal of Biotechnology and Pharmaceutical research
2012; 4(1): 8-13.

4. Fatima A Saleh, Nada El-Darra, Karim Raafat and Iman El
Ghazzawi: Phytochemical analysis of Nigella sativa L
utilizing GC-MS exploring its antimicrobial effects against
multidrug resistant bacteria. Pharmacognosy Journal 2018;
10(1): 99-105.

5.  Alam M. Yasmin M, Nersa J and Ahsan CR: Antibacterial
activity of chloroform and ethanol extracts of black cumin
seeds against multi-drug resistant human pathogens under
laboratory conditions. Journal of medicinal plants research.
2010; 4(18): 1901-1905.

6. Mohammed Dalli, Salah-eddine Azizi, Hind Benouda, Ali
Azghar, Maroua Tahri, Boufalja Bouammali and Adil
Maleb and Nadia Gseyra: Molecular Composition and
Antibacterial effect of five essential oils extracted from
Nigella sativa L. seeds against Multidrug Resistant
Bacteria. A Comparative Study; Hindawi Evidence-Based
Complementary and Alternative Medicine 2021; 2021:1-9.
Article 1D 6643765, https://doi.org/10.1155/2021/6643765

7. Abdul Hannan, Sidrah Saleem, Saadia Chaudhary,
Muhammad Barkaat and Muhammad Usman Arshad:
Antibacterial activity of Nigella sativa against clinical
isolates of Methicillin resistant Staphylococcus aureus. J
Ayub Med Coll Abbottabad 2008; 20(3): 72-74.

8. Said Derbal and Abdellatif Niar: Antibacterial activity of
honey and Nigella sativa L. seed extracts against animal
wound bacteria. Int J Vet Sci Res 2019; 5(1): 030-034.

9. Sahar E. Abo-Neima, Mostafa M. El-Sheekh, Mayasar |.
Al-Zaban and Abeer IM EL-Sayed: Antibacterial
and anti-corona virus (229E) activity of Nigella sativa oil
combined with photodynamic therapy based on methylene
blue in wound infection: in-vitro and in-vivo study. BMC
Microbiology 2023; 23: 274
https://doi.org/10.1186/s12866-023-03018-1

10. Nirmani Wishwakala Nawarathne, Kanchana Wijesekera,
Weerasinghe  Mudiyanselage Dilip Gaya Bandara

2731


https://doi.org/10.1155/2021/6643765
https://doi.org/10.1186/s12866-023-03018-1

Celia and Akash, 1JPSR, 2024; Vol. 15(9): 2727-2733.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

International Journal of Pharmaceutical Sciences and Research

Wijayaratne and Mayuri Napagoda: Development of novel
topical cosmeceutical formulations from Nigella sativa L.
with  antimicrobial activity against Acne-causing
microorganisms. Hindawi The Scientific World Journal
2019; 2019: 1-7.Article ID 5985207,
https://doi.org/10.1155/2019/5985207

Esra Kocoglu, Tayyar Kalcioglu M, Lokman Uzun, Ferhat
Zengin, Serdal Celik, Serkan Serifler, Hanife Gulbay and
Nevriye  Gonullu: In-vitro investigation of the
Antibacterial activity of Nigella sativa oil on some of the
most commonly isolated bacteria in Otitis Media and
Externa. Eurasian J Med 2019; 51(3): 247-51

Basma Ezzat Mustafa Alahmad, Nurul Fatihah Mohamed
Yusoff, Nazih shaban Mustafa, Pram Kumar A/L
Subramaniam, Deny Susanti Darnis and Khairani ldah
Mokhtar: Potential antibacterial effects of flaxseed and
Nigella sativa extracts on Streptococcus pyogenes.
International Journal of Orofacial and Health Sciences
2020; 1(1): 11-17.

Kowsalya Senthilnathan, Paavai Ilango, Abirami T,
Vasanth Ayswarya Vummidi, Arul Pari Mahalingam and
Vineela Katam Reddy: Evaluation of antibacterial activity
of Nigella sativa seed extract against Porphyromonas
gingivalis and Prevotella intermedia. Journal of
Interdisciplinary Dentistry 2020; 10(2): 51-55.
TimeaTimea Mosolygé, Ahmad Mouwakeh, Munira
Hussein Ali, Annaméria Kincses, Csilla Mohacsi-Farkas,
Gabriella Kisk6 and Gabriella Spengler: Bioactive
Compounds of Nigella sativa Essential Oil as Antibacterial
Agents against Chlamydia trachomatis. Microorganisms
2019; 7: 1-8.

Sakar Ahmed Abdullah, Tara Faeq M. Salih, Abdullah
Ahmed Hama and Salar Ibrahim Ali: The antibacterial
property of Nigella sativa (Black seed) oil against Gram-
positive and Gram negative bacteria. Kurdistan Journal of
Applied Research 2021; 6(2): 156-164.

Sajaa R. Al-Saedi: Antibacterial activity of the aqueous
and methanol extracts of Nigella sativa seeds in Mice. J of
Kerbala for Agricultural Sciences 2023; 10(2); 51-54.

Taif H. Al-Ameedy and Rabab Omran: Antimicrobial
activity of Nigella Sativa extract against some bacterial
and fungal species. Journal of University of Babylon, Pure
and Applied Sciences 2019; 27(1): 277-287.

Abid Mehmood, Khalid Naveed, Nomania Jadoon, Qasim
Ayu, Hak Hussain and Muhammad Hassaan:
Phytochemical screening and antibacterial efficacy of
black cumin (Nigella sativa I.) seeds. Fuuast J Biol 2021;
11(1): 23-28.

Salima Tiji, Yahya Rokni, Ouijdane Benayad, Nassima
Laaraj, Abdeslam Asehraou and Mostafa Mimouni:
Chemical composition related to antimicrobial activity of
Moroccan Nigella sativa L. extracts and isolated fractions.
Hindawi Evidence-Based Complementary and Alternative
Medicine 2021; 2021: 1-14.Atrticle ID
8308050https://doi.org/10.1155/2021/8308050

Salima Tiji, Mohammed Lakrat, Yahya Rokni, El Miloud
Mejdoubi, Christophe Hano, Mohamed Addi, Abdeslam
Asehraou and Mostafa Mimouni: Characterization and
antimicrobial activity of Nigella sativa extracts
encapsulated in Hydroxyapatite sodium silicate glass
composite. Antibiotics 2022; 11(2):
170. https://doi.org/10.3390/antibiotics11020170

Vahitha V, Reazul Karim, Perinbam K, Jobair Hossain S
M and Kadar Basha S: Demonstration of antioxidant,
antibacterial and antifungal property of Nigella sativa seed
extract. East African Scholars Journal of Agriculture and
Life Sciences 2018; 1(3): 70-75.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Magsood Ahmad Malik, Laila AlHarbi, Arshid Nabi,
Khalid Ahmed Alzahrani, Katabathini Narasimharao and
Majid Rasool Kamli: Facile synthesis of magnetic Nigella
sativa seeds: Advances on Nano-formulation approaches
for delivering antioxidants and their antifungal activity
against Candida albicans. Pharmaceutics 2023; 15(642):
1-19. https://doi.org/10.3390/pharmaceutics15020642

Md Abdus Shahid Abdur Rahim, Mohammad
Asaduzzaman Chowdhury and Mohammad Abul Kashem:
Development of antibacterial nanofibrous wound dressing
and conceptual reaction mechanism to deactivate the viral
protein by Nigella sativa extract. Advances in Traditional
Medicine 2022; 22: 283-291.

Ali Zamanpour Boroujeni, Behrooz Alizadeh Behbahani,
Mohammad Amin Mehrnia, Mohammad Hojjati and
Mohammad Noshad: Evaluation of antioxidant activity
and antimicrobial effect of Nigella sativa oil on some
pathogenic  bacteria and its interaction  with
chloramphenicol antibiotic. Journal of Food Science and
Technology 2024; 20(145): 111-122.

Otmane Zouirech, Abdullah A. Alyousef, Azeddin El
Barnossi, Abdelfattah EI Moussaoui, Mohammed Bourhia,
Ahmad M. Salamatullah, Lahcen Ouahmane, John P.
Giesy, Mourad A. M. Aboul-soud, Badiaa Lyoussi and
Elhoussine  Derwich: Phytochemical Analysis and
antioxidant, antibacterial and antifungal effects of essential
oil of Black Caraway (Nigella sativa L.) seeds against
Drug-Resistant clinically pathogenic microorganisms.
Hindawi BioMed Research International 2022; 2022: 1-
11://doi.org/10.1155/2022/5218950

Mohammed Dalli, Salah-eddine Azizi, Fahd Kandsi and
Nadia Gseyra: Evaluation of the in-vitro antioxidant
activity of different extracts of Nigella sativa L. seeds, and
the quantification of their bioactive compounds. Materials
Today 2021; 45(8): 7259-7263

Gurdip Singh, Palanisamy Marimuthu, Carola S de
Heluani and Cesar Catalan: Chemical constituents and
antimicrobial and antioxidant potential of essential oils and
acetone extract of Nigella sativa seeds. Journal of the
science of food and agriculture 2005; 85(13): 2297-2306.
Matgorzata Muzolf-Panek and Anna Gliszczynska-Swigto:
Extraction optimization for the antioxidants from Nigella
sativa seeds using response surface methodology. Journal
of Food Measurement and Characterization 2022; 16:
4741-4753.

Ahmad Almatroudi, Habeeb Khadri, Mohd Azam, Arshad
Husain Rahmani, Fahd Khaleefah Al Khaleefah,
Riazunnisa Khateef, Mohammad Azam Ansari and
Khaled S. Allemailem: Antibacterial, Antibiofilm and
Anticancer activity of biologically synthesized silver
nanoparticles using seed extract of Nigella sativa.
Processes 2020; 8: 388(1-14).

Hassan Al-Karagoly, Atiaf Rhyaf, Hala Naji, Salim
Albukhaty, Faizah A. AlMalki, Amal A. Alyamani,
Jawaher Albagami and Salman Alouf: Green synthesis,
characterization, cytotoxicity, and antimicrobial activity of
iron oxide nanoparticles using Nigella sativa seed extract.
Green Processing and Synthesis 2022; 11: 254-265.
Anupam Kumar, Digvijay Singh, Hasibur Rehman and
Neeta Raj Sharma: Antibacterial, antioxidant, cytotoxicity
and qualitative phytochemical evaluation of seed extracts
of Nigella sativa and its silver nanoparticles. IJPSR 2019;
10(11): 4922-4931.

Anna S. Barashkova, Vera S. Sadykova, Victoria A. Salo,
Sergey K. Zavriev and Eugene A. Rogozhin:
Nigellothionins from Black Cumin (Nigella sativa L.)
seeds demonstrate strong Antifungal and Cytotoxic

2732


https://doi.org/10.3390/antibiotics11020170

Celia and Akash, 1JPSR, 2024; Vol. 15(9): 2727-2733.

33.

34.

Activity. Antibiotics 2021, 10(166): 1-15.
https://doi.org/10.3390/antibiotics10020166

Festus S. Shafodino, Julien M. Lusilao, Lamech M and
Mwapagha: Phytochemical  characterization  and
antimicrobial activity of Nigella sativa seeds. PLOSONE
2022; 17(8): e0272457.

Md. Sanower Hossain, Ashik Sharfaraz, Amit Dutta , Asif
Ahsan, Md. Anwarul Masud, Idris Adewale Ahmed, Bey
Hing Goh, Zannat Urbi, Md. Moklesur Rahman Sarker and
Long Chiau Ming: A review of ethnobotany,
phytochemistry,  antimicrobial  pharmacology  and
toxicology of Nigella sativa L. Biomedicine &
Pharmacotherapy 2021; 143(2021): 1-14. 112182

35.

36.

37.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Prashant Tiwari, Susmita Jena, Swaroop Satpathy and
Pratap Kumar Sahu: Nigella sativa: Phytochemistry,
Pharmacology and its Therapeutic Potential Research J
Pharm. and Tech 2019; 12(7): 3111-3116.

Yusuf Sicak and Elif Ayse Erdogan Eliuz: Chemical
content and biological activity spectrum of Nigella sativa
seed Oil. KSU Tarim ve Doga Derg 2019; 22(6): 928-934.
Desi Hariutami, Sri Darmawati, Atna Permana and
Zuraida Zuraida: The Effect of Different Solvents on the
content of Black cumin seed extract (Nigella sativa).
Jurnal Kefarmasian Indonesia 2024; 14(1): 84-97.

How to cite this article:
Celia MP and Akash S: Studies on antibacterial activity, antioxidant activity and GC-MS analysis of Nigella sativa seeds. Int J Pharm Sci
& Res 2024; 15(9): 2727-33. doi: 10.13040/1JPSR.0975-8232.15(9).2727-33.

All © 2024 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

2733



