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Abstract: Since 31 December 2019, COVID-19 has put the world in a difficult situation among its rapid 
spreading, rise the deaths, and lack the specific treatment. Under the difficult situation in Iraq, we try to 
introduce this study by molecular docking to recognize possible inhibitors of COVID - 19 from the fixed oil 
Nigella sativa. This plant has incredible curative properties and is used as a natural remedy against an 
assortment of ailments. Spike protein and Main protease from coronavirus were chosen as a target for six 
selected compounds in Nigella sativa fixed oil represents saturated and unsaturated fatty acid, docking of 
these compounds into the active site of spike protein (PDB 7BZ5) gives an energy complex almost (-
6.66710901 Kcal /mol) for stearic acid which is better than other sterilizing agents (Ethanol -3.00467157 
Kcal /mol and Isopropyl alcohol -3.22151923 Kcal /mol ) and that gives us an idea for using Nigella sativa 
fixed oil as a sterilizing agent. Docking into the Main protease ( PDB 7BUY) active site demonstrated that 
linoleic acid provides approximately (-7.24567175 Kcal /mol) energy score and that is better than the 
given energy score by using nafamostat (-5.90499163 Kcal /mol). Stearic acid plus linoleic acid appeared 
to have the best effect on COVID-19 virus and we need more clinical experiment to evaluate the 
medicinal uses of these compounds and we hope this article open prospects to use this plant for COVID-
19 treatment. 
Keywords: Covid-19, Nigella sativa, Fixed oil, Spike protein, Main protease, Linoleic acid, Stearic acid 

 
INTRODUCTION :  
COVID-19 is abbreviated for Coronavirus disease 2019, which makes happen by 
SARS-COV2, which was isolated from respiratory samples collected from patients in 
Wuhan the China'c city, after spreading of this disease in Dec. 2019. Its arrival to Iraq 
and the first case confirmed in Najaf by April 2020. The number of confirmed cases 
reached over 964,435 spreading in all provinces of Iraq at the time writing this article. 
Coronaviruses are a big family of viruses that can cause illness in humans as well as 
animals. Nearly 7 of these viruses can produce people's infection all over the world but 
there is 4 coronaviruses commonly  infected human: HKU1, OC43, NL 63, and229E. 
These are regularly cause respiratory system infects, the with different ranges starting 
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in the common cold to more hard symptoms diseases like(SARS)Severe Acute 
Respiratory Syndrome, and(MERS)Middle East Respiratory Syndrome and lately 
revealed Coronavirus (COVID -19) causes infectious disease [1], in history (MERS) and 
(SARS) have a considerably greater case of rates of fatality than COVID -19. Until now 
COVID -19 is more infectious, the new SARS-COV2 virus spread very easily among 
people leading to a larger number of cases. Despite the lesser rate of fatality, the 
number of total death from COVID -19 is much more than that of MERS and SARS. The 
rate of transmission for SARS-CoV2 is upper than SRAS- CoV and the cause may 
possibly be genetic recombination happening in the region of RBD at S protein of 
SARS-CoV2 which may have heightened the viral transmission capacity [2]. S (spike 
glycoprotein) is a type I transmembrane protein that is made of a big ectodomain, a 
single pass anchor of transmembrane, and a short intracellular C-terminal tail. The 
starring role of the  S-protein is important for cell adherence and access to the host cell 
[3]. Sneezing and coughing without putting a cover on the mouth can diffuse the virus 
everywhere, shaking or touching hands with a person who carries or is infected by the 
virus can pass the virus to another individual. Coronaviruses can infect a large number 
of people at any time during their lifespan, mutation occurs effectively by coronaviruses, 
which made them so infectious and spreadable [4]. The highest important strategy for 
preventing viral spread includes: Wash hands with and water soap continuously. If there 
is no soap, use at least 60% alcohol containing disinfectant. Avoiding touch the facial 
components with hands. disinfecting and Cleaning repetitively surfaces that can 
touched [5]. Due to a potential shortage of hand sanitizers in stores, and also the 
repeated use of alcoholic gel to sterile hands causes skin dryness that makes scientists 
look for alternatives sterilizers by using plant sources. In traditional folk medication, N. 
sativa Seeds have been used for the treatment of different purposes in ancient medical 
systems of Arabic, Chinese, and Unani for a very extended period, about 28 to 36% of 
Nigella sativa seed contains a fixed oil and mainly composed of many compounds such 
as unsaturated fatty acids that are linolenic, linoleic, eicosadienoic and arachidonic and 
the other fatty acids(saturated ones) which include myristicin, palmitic and stearic [6]. In 
the present investigation we studied the effect of six compounds in Nigella sativa seed 
fixed oil against Spike protein S1 [7BZ5] and Main protease [7BUY] in COVID-19 virus 
to develop a new hand sterilizer solution instead of alcohol gel, The study was done by 
(MOE)  the Molecular Operating Environment software to identify a natural product as a 
sterile agent. 
 
Material and methods : 
Medicinal herb  
Black seeds (Heba Sawada) it’s a famous shrub in the east and has numerous health 
applications. Black seed fixed oil has been used in traditional medicine due to much 
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therapeutic medicine in this research we choose six compounds in Nigella sativa fixed 
oil linoleic, myristic, linolenic acid, stearic, oleic, and palmitic acids [6-7]. 
 
Preparation of both proteins and ligands  
Three-dimensional structures of Spike protein S1 and Main protease Covid-19 were 
downloaded from Protein Data Bank under PDB ID 7BZ5 and 7BUY respectively [8-9]. 
The 7BZ5 and 7BUY Crystallographic properties were illustrated in Table (1. and 2), 
which shows six N. sativa L chemical compounds that were selected in this research 
from the literature [6-7]. The three dimensional structures of N. sativa's selected 
compounds were downloaded from PubChem https://pubchem.ncbi.nlm.nih.gov/. in .sdf 
format, also the  physicochemical parameters rules of Lipinski for each ligand were 
calculated and illustrated in Table (3). Chemical structures of sterilizing agents and 
drugs under clinical tests for treatment of COVID-19 are reported in Table( 4 & 5). By 
Molecular Operating Environment software (MOE), the receptor's preferred region that 
can interacts with ligands is acknowledged as (active site prediction) were identified and 
the protocol of isolation by means of field strengths in the Amber10 (Assisted Model 
Building With Energy Refinement) energy of the protein was minimized. That followed 
by  removing of H2O molecules from the surface of protein therefore during docking the 
interaction region will be clear and not hidden. The active sites of 7BZ5 and 7BUY were 
recognized by using the MOE's  site-finder module as revealed in Figures (1 & 2) 
respectively. Moreover, under default circumstances of pH = 7 and temperature = 300°K 
both natural ligands (compounds from N. sativa), sterilizing agents and proposed drugs 
were submitted to energy minimize.  
Table (1): The S1protein and Main protease Crystallographic properties  

Protein 
and 
enzyme 

Code 
of 
PDB  

Classificatio
n 

system of 
Expressi
on  

Resolutio
n 

Identification 
Method  

Total 
structur
e weight 
(kDa) 

chain 

COVID -
19 S1 
protein 

7BZ5 

protein 
immune 
system of 
Virus 

Spodopte
ra 
frugiperd
a, Homo 
sapiens 

1.84 Å X-RAY 
DIFFRACTI
ON 

73.36  A 

COVID -
19 Main 
protease 

7BUY 
Protein of 
Virus  

Escheric
hia coli 
Bl21 
(DE3) 

1.60 Å  X-RAY 
DIFFRACTI
ON 

34.36 A 
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Table (2): The chemical structures of selected N. Sativa fixed oil's compounds 
Name of 
compounds 

Chemical structures 

Linoleic acid 

 

Linolenic acid 

 

Myristic acid 

 

Palmitic acid 
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Oleic acid 

 
Stearic acid 

 
 
Table (3): physicochemical parameter of Lipinski’s roles for selected N. sativa 
fixed oil's compounds   
Compounds Mol. 

Weight 
g/mol 

h_log
P 

h_log
S 

a_acc a_don TPSA 
(A°) 

b_rotN lip_druglike 

Linoleic acid 280.45 6.59 -6.59 2 2 37.29 14 1 

Linolenic acid 278.43 6.07 -6.22 2 2 37.29 13 1 

Myristic acid 228.37 5.58 -5.26 2 2 37.29 12 1 

Palmitic acid 256.42 6.60 -6.30 2 2 37.29 14 1 

Oleic acid 282.46 7.10 -6.96 2 2 37.29 15 1 

Stearic acid 284.48 7.62 -7.34 2 2 37.29 16 1 

 
Table (4):The chemical structures of the sterilizing agents used against COVID-19  
Sterilizing agent Chemical structure 

Ethanol 
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Isopropyl alcohol 

 

 
 
 
Table (5): The chemical structure for COVID-19 treatment proposed drug. 

Drug Chemical structure 
CID of 
Pub 
Chem  

Properties of Lipinski  

Nafamostat 

 

4413 

Properties Value 

MW g/mol 349.39 

LogP -2.31 

LogS -1.19 

H-donor  0 

H-acceptor 1 

TPSA (A°) 143.91 

b_rotN 5 

lip_druglike 1 
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Figure (1): The 7BZ5 isolated active site  in complex with 2-acetamido-2-deoxy-

beta-D-
glucopyranose 

inhibitor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (2): The 7BUY isolated active site in complex with hexylcarbamic acid  
inhibitor 
 
Molecular docking studies : 
Molecular docking of six compounds in Nigella Sativa fixed oil was performed to predict 
its binding with 7BZ5 and 7BUY, by using MOE software tools. The docked 
conformation of the compounds with the lowest free energy with most of the default 
tools to predict in what way (ligand or molecules) interact with the receptor's binding 
site. In the 1st docking process we use the six compounds from Nigella sativa fixed oil 
with 7BZ5 in comparison with Ethanol and Isopropyl alcohol to evaluate the ability to 
use the compounds in Nigella sativa fixed oil for sterilization. The second docked 
process was performed between the same Nigella sativa fixed oil compounds with 
7BUY in comparison with the Nafamostat drug [10-11].  Table 6 illustrate obtained scores 
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from Ethanol and Isopropyl alcohol with 7BZ5 in comparison with obtained scores of 
selected compounds in Nigella sativa fixed oil with the same protein while Table 7 
shows docking scores for Nafamostat drug with 7BUY in comparison with docking 
scores of selected compounds in Nigella sativa fixed oil with the same enzyme. 
 
 
 
 
 
 
 
Table 6: Obtained docking score by selected compounds from N. sativa fixed oil 
with 7BZ5 

Selected compounds from Nigella 
sativa fixed oil 

Score (Kcal /mol) 

7BZ5 

Linoleic acid -6.360425 

Linolenic acid -6.10005331 

Myristic acid -5.42579079 

Palmitic acid -6.12277222 

Oleic acid -6.17033482 

Stearic acid -6.66710901 

Compounds used as sterilizing agents 
Score (Kcal /mol) 

7BZ5 

Ethanol -3.00467157 

Isopropyl alcohol -3.22151923 

 
Table 7: Obtained docking score by selected compounds N. sativa fixed oil with 
7BUY 

Selected compounds from Nigella 
sativa fixed oil 

Score (Kcal /mol) 

7BUY 

Linoleic acid -7.40788746 

Linolenic acid -7.01706076 

Myristic acid -6.50507784 

Palmitic acid -6.63255215 

Oleic acid -7.24567175 

Stearic acid -6.56722403 

Drug 
Score (Kcal /mol) 

7BUY 

Nafamostat -5.90499163 
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Results : 
Obtained results showed all the selected compounds in Nigella sativa fixed oil give the 
best score compared to other sterilizing agents (Ethanol, Isopropyl alcohol) in complex 
with S1protein 7BZ5. Stearic acid gave the highest score (-6.66710901 Kcal /mol) with 
7BZ5 (Figure 3A,3B), while the best score with the Main protease 7BUY gave by linoleic 
acid (-7.24567175 Kcal /mol) (Figure 4A,4B) in comparison with Nafamostat. 

 
 
 
 
 
Stearic acid in complex with 7BZ5 shows one hydrogen possible interaction(H-acceptor) 
with ARG509 amino acid with a distance of 2.85 A° and energy of -2.8 Kcal / mol. 
Interactions of the rest compounds from N. sativa fixed oil with 7BZ5 were illustrated in 
Table(8). While Table 9 illustrates the interaction between the rest compounds and 
7BUY. 

Figure (3A): The two dimensional diagram  of 

interaction for  stearic acid with 7BZ5 2D  

 

Figure (3B): The three dimensional diagram 

of  interaction for stearic acid with 7BZ5 
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Figure (4A): The two dimensional diagram  of 

interaction for linoleic acid with 7BUY 

 

Figure(4A): The three dimensional diagram of 

interaction for linoleic acid with 7BUY 
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Table (8): The 2dimentional diagrams for interactions of the selected  N. Sativa 
fixed oil's compounds  with 7BZ5 
Selected 
compounds 
from Nigella 
sativa fixed 
oil 

2D diagrams for structure interaction Type of interaction 

Linoleic acid 

 

One hydrogen 
reaction is possible 
with: 
- VAL362 amino 
acid (H-donor) with 
3.21A° distance & -
2.1 Kcal / mol 
energy. 
 

Selected 
compounds 
from Nigella 
sativa fixed 
oil 

2D diagrams for structure interaction Type of interaction 
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Myristic acid 

 

One hydrogen 
reaction is possible 
with: 
- TRP436 amino 
acid(H-acceptor) 
with 2.97A° 
distance & -1.9 Kcal 
/ mol energy. 

Palmitic acid 

 

Three possible 
hydrogen reaction 
with: 
- GLY339 amino 
acid (H-acceptor) 
with 3.19 A° 
distance & -1.0 Kcal 
/mol energy  
- ASN343 amino 
acid (H-acceptor) 
with 2.16 A° 
distance & energy 
of  -6.9 Kcal /mol 
- ASP364 amino 
acid (H-acceptor) 
with 3.26 A° 
distance &- 1.9 Kcal 
/mol energy.  
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Selected 
compounds 
from Nigella 
sativa fixed 
oil 

2D diagrams for structure interaction Type of interaction 

Linolenic 
acid 

 

Two possible 
hydrogen bonds 
with: 
- VAL362 amino 
acid (H-donor) with 
3.17A° distance &- 
1.2 Kcal /mol 
energy, ASP364 
amino acid (H-
acceptor) with 3.31 
A° distance & -1.1 
Kcal /mol energy. 
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Oleic acid 

 

There is no 
noticeable 
interactions, only 
electrostatics -Van 
der Waals - 
interactions. 

 
 
 
Table (9): The 2dimentional diagrams of interactions for selected N. Sativa fixed 
oil's compounds with 7BUY 
Selected 
compounds 
from 
Nigella 
sativa fixed 
oil 

2D diagrams for structure interaction Type of interaction 
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Myristic 
acid  

 

Two possible 
hydrogen reaction : 
- THR190 amino acid 
(H-acceptor) with 
3.61A° distance & - 
0.6 Kcal / mol energy, 
GLN192 amino acid 
(H-acceptor) with 
3.37 A° distance &  - 
0.6 Kcal /mol energy. 

Palmitic 
acid 

 

Two possible 
hydrogen bonds with: 
- GLN189 amino acid 
(H-acceptor) with 
3.02A° distance & -
1.5 Kcal / mol energy,  
5-ring HIS41 amino 
acid (H -pi) with 3.88 
A° distance &-0.7 
Kcal /mol energy.  

Selected 
compounds 
from 
Nigella 
sativa fixed 

2D diagrams for structure interaction Type of interaction 
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oil 

Linolenic 
acid 

 

Two possible 
hydrogen bonds: 
- THR190 amino acid 
(H-acceptor) with 
3.29A° distance & -
2.8 Kcal /mol energy. 
- GLN192 amino acid 
(H-acceptor) with 
3.27 A° distance & -
0.8 Kcal /mol energy. 



Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/ 
Journal of Xi'an Shiyou University, Natural Sciences Edition 

  ISSN:1673-064X 
E-Publication: Online Open Access 

DOI 10.17605/OSF.IO/M39QE 

 
 

September 2021 | 30  

 

Oleic acid 

 

There is no- 
noticeable 
interactions, only 
electrostatics- Van 
der Waals- 
interactions. 

Selected 
compounds 
from 
Nigella 
sativa fixed 
oil 

2D diagrams for structure interaction Type of interaction 
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Stearic acid 

 

Two possible 
hydrogen reactions  
- GLN192 amino acid 
(H-acceptor) with 
3.12A° distance and -
1.2 Kcal /mol energy, 
5-ring HIS41 amino 
acid (H -pi) with 3.90 
A° distance and-0.7 
Kcal /mol energy.  

 
Discussion : 
Humanity today faces a great challenge against a dangerous disease which is called 
COVID-19, this disease is caused by the genus betacoronavirus. The invisible virus-like 
SARS-CoV-2 has been affected by the human population as well as countries and world 
economy, climate, and global environment. The problem is until nowadays there is no 
product of effective drugs against the pandemic SARS- CoV2 and many vaccines that 
targeting different SARS-CoV2 proteins is still in progress [12]. The first step to discover 
a drug for COVID-19 treatment is begun by study the virus structure (genome and 
proteins), SARS- CoV2 is an enveloped, positive sense, single- RNA strand. The 
expression of Gene fragments can give structural and nonstructural proteins, like 
[(spike)S, (envelope)E, (membrane)M, and (nucleocapsid)N] proteins genes that 
encode structural proteins, while the ORF region is coded for the non-structural ones, 
for instance papain like-protease, RNA-dependent RNApolymerase, and 3-
chymotrypsin like- protease  [13-14]. In this article, we discuss two important proteins (S 
protein and Main protease). The spike glycoprotein candidate as a target for COVID-19 
drug, this protein responsible for the initial binding of previous SARS-CoV1 
coronaviruses to the host cells receptor Angiotensin Converting Enzyme 2 (ACE2), the 
protein of ACE2 can expressed in many human body organs mostly in the intestine, 
lungs, and kidney and considerd as the main targets of the SARS-CoV2 that mediating 
viral cell entry and the spike protein activation by proteolytic cleavage. Also the crown 
appearance under electron microscopy may be related to the glycoprotein of spike (or 
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“spike protein”) that studs all the surface around the coronavirus [15-13]. Thus, prevent the 
binding to ACE2, or blocking cleavage of S glycoprotein by host protease and reject the 
release of the fusion peptide is an effective way to prevent the entrance of coronavirus 
[16]. The other protein in this study is the enzyme Main proteinase(Mpro), the viral 
infection depends on the processing of viral's polyprotein, an event catalyzed by the 
(Mpro) (which is renowned as 3CLpro too). Later main proteinase is found only in virus 
and not in the host cells that made this protein a noticeable target for production of 
antiviral medicine against SARS- CoV2 infections [17]. To develop drugs that help 
peoples around the world who are infected by coronavirus we return to nature and 
choose fixed oil in Nigella sativa seeds, which is, a Ranunculaceae family member that 
is publicly famous as (black seed). or seeds of N. Sativa with a wealthy religious and 
historical experience is the marvel remedial plant for the whole illnesses, excepting 
death. The seeds of N. Sativa are broadly used for getting the significant fixed oil [18]. 
The seeds contain between 28 to 36% of fixed oil and are chiefly composed of 
unsaturated fatty acids that are (linolenic, arachidonic, oleic, linoleic, and 
eicosadienoic)acids, as well as saturated fatty acids which include (myristicin, palmitic, 
and stearic)acids [6]. The result from the docking study indicates that stearic acid gives 
the lowest score of energy (-6.66710901 Kcal /mol) in complex with 7BZ5 also the other 
selected compounds gives high score such as linoleic acid (-6.360425 Kcal /mol) 
(Figure 3A,3B) and (Table 8) when compared with other docked compounds (Ethanol 
and Isopropyl alcohol) which are used for sterilizing because this compounds have the 
ability to disrupt the structure of the cell, and coagulating and/or denaturing the 
microorganisms proteins [19]. In contrast, the best score of selected compounds from 
Nigella sativa fixed oil may be indicated to the ability of these compounds to destroyed 
the spike(S- protein) in the COVID -19 virus, previous study described that the antiviral 
activity of human milk is due to the presence of fatty acid, the study also indicates that 
fatty acid such as linoleic acid can be caused leakage of vesicular stomatitis virus (VSV) 
envelopes [20]. Previous studies also demonstrate that fatty acid extracted from the skin, 
hair, and nail exhibit antimicrobial agents, a little known about the mechanism of the 
activity of fatty acids and of some revisions proposed that the mechanism includes 
pores formation in the bacterial cell membrane and/or bacterial cells lysis, which 
indicates a possible distraction of numerous processes in cells either by the interfering 
of a spatial organization or by binding directly with proteins, The research also 
established that antimicrobial action is meaning of carbon chain length in addition to the 
presence, orientation, as well as double bonds' number, leading to the suggestion that 
fatty acids have complicated mechanisms and could contain different mechanisms for 
altered combinations of bacteria and lipid [21]. From these clarifications, the Nigella 
sativa fixed oil could be a good choice as a sterilizing agent against coronavirus. The 
results also showed that the lowest score of energy provides by linoleic acid (-
7.24567175 Kcal / mol) also the other selected compounds gives a good score such as 
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oleic acid (-7.24567175 Kcal / mol) (Figure 4A,4B) and (Table 9) in complex with 7BUY 
in comparison with other docked compound (Nafamostat) which is a serine protease 
synthetic inhibitor permitted in Japan for anticoagulation in extracorporeal circulation 
treatment as well as acute pancreatitis disseminated intravascular coagulation, today 
this drug used for COVID-19 patient because it's thought inhibits SARS-CoV2 cell 
entrance[22]. Per contra linoleic acid, oleic acid, and other selected compounds give a 
better score than Nafamostat, the previous study in 2009 showed that there is an 
antiviral activity for the lipophilic extract and fatty acids of many edible plant against 
Para-influenza-3 virus (PI-3) and Herpes simplex virus type-1 (HSV-1) as compared to 
oseltamivir and acyclovir, the extracts of this plant were found to be rich in saturated 
and unsaturated fatty acids such as (myristic, linolenic palmitic, , oleic, and linoleic) 
acids the study demonstrated that the hexane extracts had a strong activity against both 
viruses, which lead us to think that the antiviral activity almost attributed to the action of 
this nonpolar compounds [23]. Another study also about the fatty acids' antiviral activity 
as well as their soap against the influenza virus, illustrated that viral suspension that 
prepared from the infected mices' lungs, was mixed at room temperature and pH 7.5 
with a soap solution or fatty acid. The infectivity for the samples were tested in mice by 
intranasal inoculation, the first time after 90 minutes and again after 24 hours,. The 
earliest experiments revealed that linoleic acids and oleic deactivated the virus [24]. From 
this result, we can conclude its possible to use fatty acids from a natural source as a 
source to design a new drug to help the people infected by coronavirus especially when 
we know that fatty acids are existing in plant and animal species and play important 
roles in the metabolic processes and structure of cell membranes [25]. 
 
Conclusion :  
The existent study aims to distinguish natural sources molecules that can inhibit SARS - 
CoV2 by working on (the Spike and Main protease) proteins. The result from molecular 
docking illustrated that stearic acid and linoleic acid from N. sativa fixed oil can inhibit 
the COVID -19 virus and give a better score than other agents used against this virus. 
These results gave hope to utilize the fixed oil from Nigella sativa as a traditional 
remedy against the virus.  
 
Acknowledgment: 
We would like to express our heartfelt thanks to departments of Pharmacognosy and medicinal 
plants, Clinical Laboratory Sciences and human anatomy, in both Pharmacy and medicine 
Colleges, the University of Basra for their assistant and effort during the study.  
 
Conflict of interest: 
There is no conflict of interest. 
Authors’ Contributions: 



Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/ 
Journal of Xi'an Shiyou University, Natural Sciences Edition 

  ISSN:1673-064X 
E-Publication: Online Open Access 

DOI 10.17605/OSF.IO/M39QE 

 
 

September 2021 | 34  

 

All authors listed have made a substantial, direct and intellectual contribution to the work, and 
approved it for publication. 
Funding: 
None 
Data Availability 
The datasets analysed during the current study are available in the PDB,  and PubChem web 
site  generated by the corresponding author. 
Ethics Statement: 
This article does not contain any studies with human participants or animals performed by any 
of the authors. 

 
References : 
1.  Ahmad S. A Review of COVID-19 (Coronavirus Disease-2019) Diagnosis, 

Treatments, and Prevention. Eurasian J Med Oncol. 2020;4(2):116–25.  
2.  Shereen MA, Khan S, Kazmi A, Bashir N, Siddique R. COVID-19 infection: Origin, 

transmission, and characteristics of human coronaviruses. J Adv Res [Internet]. 
2020;24(April):91–8. Available from: https://doi.org/10.1016/j.jare.2020.03.005 

3.  Anastasopoulou S, Mouzaki A. The biology of SARS-CoV-2 and the ensuing 
COVID-19. Achaiki Iatriki. 2020;39(1):29–35.  

4.  Unhale SS, Ansar QB, Sanap S, Thakhre S, Wadatkar S. a Review on Corona 
Virus ( Covid-19 ). World J Pharm Life Sci [Internet]. 2020;6(4):109–15. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK554776/ 

5.  Pagliano P, Kafil HS. Protection and disinfection policies. Le Inferziono Med. 
2020;2(April):185–91.  

6.  Dinagaran S, Sridhar S, Eganathan P. Chemical Composition and Antioxidant 
Activities of Black Seed Oil (Nigella Sativa L.). Int J Pharm Sci Res [Internet]. 
2016;7(11):4473. Available from: http://dx.doi.org/10.13040/IJPSR.0975-8232.7 

7.  Gharby S, Harhar H, Guillaume D, Roudani A, Boulbaroud S, Ibrahimi M, et al. 
Chemical investigation of Nigella sativa L. seed oil produced in Morocco. J Saudi 
Soc Agric Sci [Internet]. 2015;14(2):172–7. Available from: 
http://dx.doi.org/10.1016/j.jssas.2013.12.001 

8.  Jin Z, Zhao Y, Sun Y, Zhang B, Wang H, Wu Y, et al. Structural basis for the 
inhibition of SARS-CoV-2 main protease by antineoplastic drug carmofur. Nat 
Struct Mol Biol [Internet]. 2020;27(6):529–32. Available from: 
http://dx.doi.org/10.1038/s41594-020-0440-6 

9.  Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coronavirus from 
patients with pneumonia in China, 2019. N Engl J Med. 2020;382(8):727–33.  

10.  Bouchentouf S, Missoum N. <strong>Identification of Compounds from 
<em>Nigella Sativa </em>as New Potential Inhibitors of 2019 Novel Coronasvirus 
(Covid-19): Molecular Docking Study</strong>. 2020;(April).  

11.  Arshad N, Ali Channar P, Saeed A, Farooqi SI, Javeed A, Ali Larik F, et al. 



Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/ 
Journal of Xi'an Shiyou University, Natural Sciences Edition 

  ISSN:1673-064X 
E-Publication: Online Open Access 

DOI 10.17605/OSF.IO/M39QE 

 
 

September 2021 | 35  

 

Structure elucidation, DNA binding, DFT, molecular docking and cytotoxic activity 
studies on novel single crystal (E)-1-(2-fluorobenzylidene)thiosemicarbazide. J 
Saudi Chem Soc. 2018;22(8):1003–13.  

12.  Beelagi MS, Jain AS, Kollur SP, Srinivasa C. Coronavirus Disease ( Covid-19 ) 
Proteins and Potential Drugs : What We Know So Coronavirus Disease ( Covid-19 
) Proteins and Potential Drugs : What We Know So Far Department of 
Microbiology and Tissue culture , School of Life Sciences , JSS Academy of Hi. 
2020;(January).  

13.  Huang Y, Yang C, Xu X feng, Xu W, Liu S wen. Structural and functional 
properties of SARS-CoV-2 spike protein: potential antivirus drug development for 
COVID-19. Acta Pharmacol Sin [Internet]. 2020;(May):1–9. Available from: 
http://dx.doi.org/10.1038/s41401-020-0485-4 

14.  Vellingiri B, Jayaramayya K, Iyer M, Narayanasamy A, Govindasamy V, 
Giridharan B, et al. COVID-19: A promising cure for the global panic. Sci Total 
Environ [Internet]. 2020;725:138277. Available from: 
https://doi.org/10.1016/j.scitotenv.2020.138277 

15.  Robson B. Since January 2020 Elsevier has created a COVID-19 resource center 
with free information in English and Mandarin on the novel coronavirus COVID- 
19 . The COVID-19 resource centre is hosted on Elsevier Connect , the company 
’ s public news and information . 2020;(January).  

16.  Poh CM, Carissimo G, Wang B, Amrun SN, Lee CYP, Chee RSL, et al. Two linear 
epitopes on the SARS-CoV-2 spike protein that elicit neutralising antibodies in 
COVID-19 patients. Nat Commun [Internet]. 2020;11(1). Available from: 
http://dx.doi.org/10.1038/s41467-020-16638-2 

17.  Biembengut ÍV, de Souza T de ACB. Coagulation modifiers targeting sars-cov-2 
main protease mpro for covid-19 treatment: An in silico approach. Mem Inst 
Oswaldo Cruz. 2020;115(5):1–4.  

18.  Mahboubi M. Natural therapeutic approach of Nigella sativa (Black seed) fixed oil 
in management of Sinusitis. Integr Med Res [Internet]. 2018;7(1):27–32. Available 
from: https://doi.org/10.1016/j.imr.2018.01.005 

19.  Lin Q, Lim JYC, Xue K, Yew PYM, Owh C, Chee PL, et al. Sanitizing agents for 
virus inactivation and disinfection. View. 2020;1(2).  

20.  Thormar H, Isaacs CE, Brown HR, Barshatzky MR, Pessolano T. Inactivation of 
enveloped viruses and killing of cells by fatty acids and monoglycerides. 
Antimicrob Agents Chemother. 1987;31(1):27–31.  

21.  Fischer CL. Antimicrobial Activity of Host-Derived Lipids. 2020;  
22.  Mckee DL, Sternberg A, Stange U, Laufer S, Naujokat C. Since January 2020 

Elsevier has created a COVID-19 resource centre with free information in English 
and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 resource 
centre is hosted on Elsevier Connect , the company ’ s public news and 



Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/ 
Journal of Xi'an Shiyou University, Natural Sciences Edition 

  ISSN:1673-064X 
E-Publication: Online Open Access 

DOI 10.17605/OSF.IO/M39QE 

 
 

September 2021 | 36  

 

information . 2020;(January).  
23.  Orhan I, Deliorman-Orhan D, Özçelik B. Antiviral activity and cytotoxicity of the 

lipophilic extracts of various edible plants and their fatty acids. Food Chem 
[Internet]. 2009;115(2):701–5. Available from: 
http://dx.doi.org/10.1016/j.foodchem.2009.01.024 

24.  Bergsson G, Hilmarsson H, Thormar H. Antibacterial, Antiviral and Antifungal 
Activities of Lipids. Lipids and Essential Oils as Antimicrobial Agents. 2010. 47–80 
p.  

25.  Paula de Souza e Silva A, Almeida da Costa W, de Los Angeles Rodriguez 
Salazar M, do Nascimento Bezerra P, Cristina Seabra Pires F, Caroline 
Rodrigues Ferreira M, et al. Commercial and Therapeutic Potential of Plant-Based 
Fatty Acids. Biochem Heal Benefits Fat Acids. 2018;1–17.  

 


