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Abstract: SARS-CoV-2, an infectious disease caused by a novel strain that belongs to a large family 

of coronaviruses, has emerged as a global health threat. This viral disease affects the epithelial cells of 

the respiratory system and eventually leads to pneumonia. Using medicine derived from natural and 

safe herbs could be an alternative way of preventing or even treating severe respiratory disorders. This 

research has been conducted to evaluate the anti-inflammatory potential of Ferula gummosa Boiss. in 

preventing Covid-19. Molecular docking simulation was performed on the 18 components of Ferula 

gummosa against known active binding sites of SARS-CoV-2. The results revealed that these 

compounds inhibited the vital proteins of SARS-CoV-2, including 6LU7, 6EX1, 6W9C, and 6M71. 

According to the docking scores (DS) and inhibition constants (Ki), the most potent anti-coronavirus 

activity is expressed in the order: Δ-Cadinen > β-eudesmol > Bulnesol. The docking results revealed 

that the natural components of Ferula gummosa, mainly Δ-Cadinene, could be considered a valuable 

resource for preventing the infection of SARS-CoV-2. 

Keywords: SARS-CoV-2; 6LU7; 6XE1; 6W9C; 6M71; Ferula gummosa; essential oil; molecular 

docking; Persian medicine. 
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1. Introduction 

In the last months of 2019, a new acute respiratory disease caused by a new coronavirus, 

COVID-19, was detected, and in March 2020, it was considered a pandemic by WHO  [1] . 

This single positive-stranded RNA virus, which is novel in the coronaviruses family [2], caused 

worldwide deaths [3]. Several binding sites on the SARS-CoV-2 reported in the literature might 

be the potential druggable targets. Chymotrypsin-like protease (3CLpro), also called the main 

protease, is responsible for proteolytic function in the viral maturation step. Hence, it is the 

most important drug target for SARS-CoV-2 [4]. Another important enzyme is a papain-like 

protease (PLpro) which performs a crucial role in the viral replication cycle [5]. RNA-

dependent RNA polymerase (RdRp) plays an indispensable role in replicating and transcribing 

the virus [6]. The spike RBD protein attaches to the angiotensin-converting enzyme 2 (ACE2) 

receptor on the host cells and initiates the infection. Thus, the inhibition of the RBD-ACE2 

complex is a promising strategy for the prophylaxis of COVID-19 [7]. Other binding sites of 

SARS-CoV-2 and their inhibitors have also been reported in the literature [8,9]. Since there are 

no specific therapeutic agents for COVID-19, many reviews related to herbal medicine have 
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been delivered to prevent and treat this disease [10,11]. The clinical evidence of herbal 

medicine in treating SARS-CoV-2  infection has illustrated significant outcomes and reinforced 

beneficial herbal medicine for treating and preventing epidemic diseases [12]. 

Ferula gummosa (Apiaceae family) is one of the oldest traditional herbal medicines 

native to Iran, Turkey, the middle east, and southern Russia [13,14]. This plant was known in 

Persian medicine as Barijeh and in the Unani medicine named Gaosheer or Jawaasheer                 

[13,15]. Avicenna (Ibn-e-Sīnā), a Persian physician (980 – June 1037 AD), recommended 

using its extract for the treatment of chronic cough [16,17]. Although in Persian medicine, the 

extract of Ferula gummosa is mainly used for gastrointestinal problems, asthma, bronchitis, 

and other inflammatory conditions, recent studies illustrate antimicrobial, Immuno-

modulatory, and antiviral therapeutic properties of Ferula gummosa [18-20]. 

It is essential to know the interaction between the receptors and the ligands in an initial 

in-silico approach in the drug discovery process. Due to the pandemic’s urgent nature, many 

researchers performed molecular docking studies on different essential oil components against 

diverse receptors of SARS-CoV-2 [6, 21-24].  

In this work, we analyzed the interactions of bioactive compounds from Ferula 

gummosa with four major binding sites of SARS-CoV-2. Molecular docking simulation was 

utilized to evaluate the essential parameters in protein docking; docking score energy (DS), 

root-mean-square deviation (RMSD), type of interactions, and the distances. Also, the drug-

likeliness of the compounds is discussed. Based on the inhibitory results obtained from the 

major components of Ferula gummosa against COVID-19’s receptors, we suggest that using 

this medicinal herb may be appropriate for preventing SARS-CoV-2 and limiting its 

inflammation. 

2. Materials and Methods 

2.1. Ligand selection and preparation. 

Essential oil components of Ferula species were investigated and reported based on 

GC/MS analysis [25]. Eighteen compounds having antiviral and antimicrobial properties were 

selected among them. The 3-Dimensional structures of the ligands, listed in Table 1, were 

obtained and saved from PubChem in .sdf format (PubChem URL:-

https://pubchem.ncbi.nlm.nih.gov/). Each ligand was optimized with MM+ and AM1 

minimization methods  continuously, using HyperChem 8. The Gasteiger-Marsili procedure 

was conducted to calculate the atom’s partial charges using AutoDock Tools  [26]. At the final 

step, rotatable bonds of the compounds were assigned, and non-polar hydrogens were merged. 

The output structures were converted to .pdbqt format using MGLtools 1.5.6 [27]. 

2.2. Receptor preparation. 

The 3-Dimensional protein structures of the known receptors were downloaded from 

PDB (Protein Data Bank URL:-www.rcsb.org) as .pdb files. The PDB IDs of 3CLpro, Spike 

RBD, PLpro, and RdRp proteins were 6LU7, 6XE1, 6W9C, 6M71, respectively. Using 

AutoDock Tools, all water molecules were removed, non-polar hydrogens were merged, 

missing hydrogens were added, and  Kollman united atom charges were calculated [28]. At the 

final step of the process, desolvation parameters were assigned to the atoms. These minimized 
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protein structures were saved as .pdb files, which eventually converted to .pdbqt files for the 

docking procedure. 

Table 1. Identification of the bioactive compounds in Ferula gummosa. 

No. Compound Formula PubChem ID Chemical Structure 

1 α-Cadinol C15H26O 6431302 

 

 

2 α-Pinene C10H16 6654 

 

 

3 β-Eudesmol C15H26O 91457 

 

 

4 β-Pinene C10H16 14896 

 

 

5 Borneol C10H18O 64685 

 

 
 

6 Bulnesol C15H26O 90785 

 

 

7 Camphene C10H16 6616 

 

 

8 cis-Osimene C10H16 5320250 

 

 
 

9 Δ-Cadinene C15H24 441005 

 

 
 

10 γ-Cadinene C15H24 6432404 
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2.3. Binding site prediction. 

The grid box parameters were calculated using AutoGrid tools of AutoDock 4.2. In 

each case, the grid maps of the receptors were obtained based on the position of co-crystal 

ligands bound to the proteins. Also, previous reports were considered in the selection of the 

docking pocket. After translating the ligand center to a defined area within the receptor active 

site, a grid box was built with a spacing of 0.375 Å for each receptor. AutoDock Tools was 

applied to provide gpf and dpf files, including grid and docking parameters. 

2.4. Molecular docking. 

The docking simulations were carried out using the DOCKFACE program for the 

automatic performing of AutoDock 4.2. This application was designed to run the virtual ligand 

screening stepwise, including ligand preparation, receptor preparation, grid boxes generation, 

dpf files preparation, and finalization of docking runs [29,30]. The protein and ligand files were 

loaded as .pdbqt files for docking. These files were similar to .pdb files, including partial atomic 

charges (q) and atom types (t) for each ligand. The predicted binding pockets were selected, 

and the size of the 3-dimensional grid box was set to include the receptor's active site. The 

11 Δ-3-Carene C10H16 26049 

 

 

12 Guaiazulene C15H18 3515 

 

 

13 Guaiol C15H26O 227829 

 

 

14 Limonene C10H16 22311 

 

 

15 Myrcene C10H16 31253 

 

 

16 Terpineol C10H18O 17100 

 

 

17 Terpinolene C10H16 11463 

 

 

18 Umbelliferone C9H6O3 5281426 
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Lamarckian genetic algorithm (G.A.) method was applied to elucidate the collaboration design 

between the COVID-19 receptors and the active compounds of Ferula gummosa. The dockings 

were carried out on rigid receptors and flexible ligands. For Lamarckian GA, a gene mutation 

rate of 0.02, 27000 maximum generations, 2,500,000 maximum No. of energy evaluations, and 

150 population size, a crossover rate of 0.8, and 100 No. of G.A. run were applied. All 

calculations were run on a Core i7 computer (CPU at 8 M.B.). In all experiments, the best 

orientation of the ligand in the active site of the target receptor was determined. The lowest 

binding energy parameter was used to score the target-ligand association. To check the docking 

accuracy of the software, we have performed re-docking to the co-crystal bound ligand. All the 

docking simulations were validated with RMSD values below 2 Å. 

2.5. Molecular interaction analysis. 

All the interactions formed between the ligands and the receptors were visualized using 

the Autodock tools program (ADT, Version 1.5.6),  PLIP (online protein-ligand interaction 

program) [31], and Discovery Studio Visualizer v.21. 

The obtained poses from molecular docking were analyzed using Autodock tools. Out 

of several poses generated for each complex, the best pose having the least binding energy and 

high interactions was saved as a .pdb file for further evaluation. Various interactions such as 

hydrophobic and hydrogen bond interactions and the interaction distance between the ligands 

and amino acid residues were detected using PLIP. -Discovery Studio Visualizer v.21 was used 

to illustrate the 3-Dimensional representation of the complexes. 

2.6. Drug-likeness properties. 

Drug-likeness assesses qualitatively the chance for a molecule to become an oral drug 

concerning bioavailability [32]. Drug-likeness rules are a set of valuable principles applied to 

calculate the drug-like properties of the compounds. Using SwissADME (URL:- 

https://www.swissadme.ch) [33], the ADME parameters, including drug-likeness, 

pharmacokinetics,  and medicinal chemistry friendliness of the active compounds from Ferula 

gummosa, were investigated. 

3. Results and Discussion 

3.1. Molecular docking results. 

The 18 active Ferula gummosa essential oil compounds were docked into the different 

receptors of SARS-CoV-2 (PDB IDs of 6LU7, 6XE1, 6W9C, 6M71). Different types of 

interactions, including hydrogen bonding, van der Waals, and other hydrophobic interactions, 

are exhibited in the docked complexes. 

The 3CLpro receptor (PDB 6LU7) results include docking score energy (DS), between 

18 compounds in Ferula gummosa and the receptor shown in Table 2. It is found that the best 

binding ability toward  6LU7 is in the sequence  Δ-Cadinene > γ-Cadinene > β-Eudesmol > 

Guaiol > Bulnesol > α-cadinol ≈ Guaiazulene with lots of convergence points. Δ-Cadinene and 

γ-Cadinene have shown the best inhibitory potentials with DS = -6.77 kcal/mol, Ki = 10.92 µM 

and -6.74 kcal/mol, Ki = 11.40 µM, respectively. Visualizing the docked complex interactions 

showed that Δ-Cadinene and γ-Cadinene shared hydrophobic interactions with the residues 

Glu166, Cys145, Met165, and Phe140. Cys145, which is usually vital in transferases [34-36], 
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was observed to interact with Δ-Cadinene and γ-Cadinene, and also forms a hydrogen bond 

with Bulnesol. Besides, the participation of Glu residues in these interactions is noteworthy 

since they are generally functionally important in isomerases [37]. Docking simulations of the 

interactions between Δ-Cadinene and the 6LU7 receptor are presented in Figure 1a. 

Table 2. Docking results of the active compounds of Ferula gummosa with 6LU7 (SARS-CoV-2) receptor. 

Compound 
Docking score 

(Kcal/mol) 

No. of H- 

bonds 

Estimated inhibition 

constant, Ki (µM) 

Amino acid residues forming H-bond 

with their length in Å 

α-Cadinol -6.39 1 20.56 Gln189  (A)  H-donor      (2.74)   

α-Pinene -5.80 …. 56.24 …. 

β-Eudesmol -6.66 2 13.15 
Met49   (A)  H-donor       (3.06) Gln189  

(A)  H-donor      (2.83)  

β-Pinene -5.83 …. 53.24 …. 

Borneol -5.58 1 80.63 Gln189  (A)  H-donor       (2.95) 

Bulnesol -6.54 2 16.01 
His164    (A)  H-donor       (2.72)  

Cys145   (A)  H-acceptor   (3.60) 

Camphene -5.91 …. 46.87 …. 

cis-Osimene -4.90 …. 257.32 …. 

Δ-Cadinene -6.77 …. 10.92 …. 

γ-Cadinene -6.74 …. 11.40 …. 

Δ-3-Carene -5.21 …. 151.51 …. 

Guaiazulene -6.39 …. 20.70 …. 

Guaiol -6.63 2 13.84 
Phe140    (A)  H-acceptor   (2.84) His  

163  (A)  H-acceptor   (2.98) 

Limonene -5.45 …. 101.24 …. 

Myrcene -4.77 …. 319.83 …. 

Terpineol -5.46 1 99.14 Gln189  (A)  H-donor        (2.61) 

Terpinolene -5.17 …. 162.61 …. 

Umbelliferone -5.19 1 155.84 His163  (A)  H-acceptor    (2.82) 

The spike RBD protein (PDB 6XE1) is a possible druggable target due to its role in the 

viral attachment [38]. As can be seen from Table 3, the best docking scores for the bioactive 

compounds of Ferula gummosa with 6XE1 receptor are in the range of β-Eudesmol > Bulnesol 

> Guaiol > Guaiazulene > α-Cadinol > Δ-Cadinene > γ-Cadinene. β-Eudesmol has shown the 

strongest inhibitory effect with DS = -6.70 kcal/mol and Ki = 12.19 µM. It has formed two 

hydrogen bonds with Tyr369  (2.67 Å) and Asn370 (3.24 Å) residues of the E chain and 

hydrophobic interactions with residues Tyr369, Phe374, and Phe377. Bulnesol has shown DS 

= -6.57 kcal/mol and Ki = 15.17 µM. It has been observed to form 2 hydrogen bonds with 

Cys336 (2.54 Å)  and Gly339 (2.95 Å) residues of the E chain and shared hydrophobic 

interactions with residues Ala363, Phe338, Leu335, and Leu368. The interactions observed for 

β-Eudesmol are represented in Figure 1b. 

Table 3. Docking results of the active compounds of Ferula gummosa with 6XE1 (SARS-CoV-2) receptor. 

Compound 

Docking 

score 

(Kcal/mol) 

No. of H- 

bonds 

Estimated 

inhibition 

constant, Ki (µM) 

Amino acid residues forming H-

bond with their length in Å 

α-Cadinol -6.41 1 19.95 Cys336  (E)  H-acceptor    (2.73) 

α-Pinene -5.18 …. 159.28 …. 

β-Eudesmol -6.70 2 12.19 
Tyr369   (E)  H-donor       (2.67)     

Asn370  (E)  H-acceptor   (3.24)   

β-Pinene -5.10 …. 181.15 …. 

Borneol -5.27 3 137.82 

Cys336  (E)  H-donor        (2.96)      

Cys336  (E)  H-acceptor    (3.17)     

Ala363  (E)  H-acceptor    (3.30) 

Bulnesol -6.57 2 15.17 
Cys336  (E)  H-donor       (2.54)       

Gly339  (E)  H-donor       (2.95)            

Camphene -5.17 …. 161.05 ….  

cis-Osimene -4.78 …. 315.89 …. 

Δ-Cadinene -6.21 …. 27.86 …. 

γ-Cadinene -6.07 …. 35.41 …. 
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Compound 

Docking 

score 

(Kcal/mol) 

No. of H- 

bonds 

Estimated 

inhibition 

constant, Ki (µM) 

Amino acid residues forming H-

bond with their length in Å 

Δ-3-Carene -4.67 …. 378.80 …. 

Guaiazulene -6.42 …. 19.70 …. 

Guaiol -6.46 2 18.52 
Cys336  (E)  H-donor        (2.97)     
Gly339  (E)  H-acceptor    (3.22) 

Limonene -4.85 …. 279.71 …. 

Myrcene -4.54 …. 467.65 …. 

Terpineol -5.20 1 154.58 Cys336  (E)  H-donor        (2.80)   

Terpinolene -5.15 …. 169.02 …. 

Umbelliferone -5.19 1 155.64 Cys336  (E)  H-donor       (2.73)   

Docking results of the interactions between different components of Ferula gummosa 

with PLpro receptor (PDB 6W9C) are presented in Table 4. The interaction order is listed as 

follows: Δ-Cadinene > β-Eudesmol > Guaiol > γ-Cadinene > Guaiazulene > Bulnesol. Δ-

Cadinene showed a docking score of -6.91 kcal/mol and inhibition constant of 8.60 µM. Several 

amino acid residues were observed to form hydrophobic interactions with Δ-Cadinene, such as 

Asn146, Ala135, Leu150, Ala131, Tyr71, Tyr72, Arg138, Ile14, and Asn13. β-Eudesmol 

showed a docking score of -6.70 kcal/mol and inhibition constant of 12.37 µM. β-Eudesmol 

shared hydrophobic interactions with the residues Asp164, Arg166, Pro248, Tyr264. Along 

with that, it interacted with the binding residues Asp164 (2.91, 3.11) and Arg166 (3.07) via 

three hydrogen bonds. Docking simulations of the interactions between Δ-Cadinene and 6W9C 

protein are represented in Figure 1c. 

The anti-SARS-CoV-2 activity of the Ferula gummosa essential oil composition into 

the RdRp protein (PDB 6M71) has been found in the following order: Δ-Cadinene > 

Guaiazulene > Bulnesol > β-Eudesmol > Guaiol > Terpinolene > γ-Cadinene (Table 5). The 

compounds Δ-Cadinene and Guaiazulene indicated the best docking scores of -7.65 and -7.09, 

respectively. Several residues were involved in hydrophobic interactions with Δ-Cadinene in 

the active pocket of the receptor (Figure 1d), including Arg349, Glu350, Thr319, Asn628, 

Asn459, Pro677, Val315, and Pro461. This compound has the highest binding affinity and the 

best inhibition constant (Ki = 2.47 µM) among all results.  

Table 4. Docking results of the active compounds of Ferula gummosa with 6W9C (SARS-CoV-2) receptor. 

Compound 

Docking 

score 

(Kcal/mol) 

No. of H- 

bonds 

Estimated 

inhibition 

constant, Ki (µM) 

Amino acid residues forming H-

bond with their length in Å 

α-Cadinol -5.86 1 50.43 Tyr154  (A)  H-donor       (2.71) 

α-Pinene -5.48 …. 96.59 …. 

β-Eudesmol -6.70 3 12.37 

Asp164  (A)  H-donor        (2.91)      

Asp164  (A)  H-donor        (3.11)      

Arg166  (A)  H-acceptor    (3.07) 

β-Pinene -5.46 …. 99.23 …. 

Borneol -5.19 2 156.62 
Tyr56    (A)  H-donor        (2.57)     

Asn13   (A)  H-acceptor    (3.07) 

Bulnesol -6.02 2 38.98 
Asp164   (A)  H-donor        (2.97)    

Arg  166  (A)  H-acceptor   (3.13) 

Camphene -5.93 …. 44.96 …. 

cis-Osimene -5.04 …. 202.16 …. 

Δ-Cadinene -6.91 …. 8.60 …. 

γ-Cadinene -6.37 …. 21.59 …. 

Δ-3-Carene -5.27 …. 137.18 …. 

Guaiazulene -6.17 …. 29.87 …. 

Guaiol -6.44 3 18.96 
Asp164  (A)  H-donor        (2.92)     
Asp164  (A)  H-donor        (2.85)    

Arg166  (A)  H-acceptor    (2.77) 

Limonene -5.70 …. 65.90 …. 

Myrcene -4.87 …. 268.88 …. 
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Compound 

Docking 

score 

(Kcal/mol) 

No. of H- 

bonds 

Estimated 

inhibition 

constant, Ki (µM) 

Amino acid residues forming H-

bond with their length in Å 

Terpineol -5.83 2 53.38 
Asn146  (A)  H-donor        (2.84)      

Ala135   (A)  H-acceptor    (3.59) 

Terpinolene -5.98 …. 41.04 …. 

Umbelliferone -5.76 1 60.20 
Ala135  (A)  H-acceptor    (2.88)    

Tyr71    (A)  pi-H               (3.66) 

Table 5. Docking results of the active compounds of Ferula gummosa with 6M71 (SARS-CoV-2) receptor. 

Compound 

Docking 

score 

(Kcal/mol) 

No. of H- 

bonds 

Estimated 

inhibition constant, 

Ki (µM) 

Amino acid residues forming H-bond 

with their length in Å 

α-Cadinol -5.82 2 54.35 
Thr394  (A)  H-donor         (2.99)    

Cys395  (A)  H-acceptor    (3.90) 

α-Pinene -5.35 …. 120.09 …. 

β-Eudesmol -6.50 3 17.15 

Asn459  (A)  H-donor        (2.54)      

Leu460  (A)  H-acceptor    (2.95)      

Pro461  (A)  H-acceptor     (2.78)   

β-Pinene -5.30  129.74  

Borneol -4.99 2 221.12 
Asp623  (A)  H-donor        (2.64)     

Lys621  (A)  H-acceptor    (2.97) 

Bulnesol -6.55 2 15.92 
Asp623  (A)  H-donor        (2.71)      

Lys621   (A)  H-acceptor   (2.96) 

Camphene -5.42 …. 106.37 …. 

cis-Osimene -5.84 …. 52.14 …. 

Δ-Cadinene -7.65 …. 2.47 …. 

γ-Cadinene -6.03 …. 37.75 …. 

Δ-3-Carene -5.13 …. 174.64 …. 

Guaiazulene -7.09 …. 6.35 …. 

Guaiol -6.28 2 25.03 
Asp623  (A)  H-donor        (2.61)      

Lys621  (A)  H-acceptor    (2.68) 

Limonene -5.71 …. 65.58 …. 

Myrcene -5.27 …. 138.25 …. 

Terpineol -5.40 2 110.94 
Glu350  (A)  H-donor         (2.70)      

Arg349  (A)  H-acceptor    (3.06)      

Terpinolene -6.04 …. 37.51 …. 

Umbelliferone -5.82 3 53.83 

Pro677  (A)  H-donor         (2.97)      

Thr462  (A)  H-acceptor     (2.93)     

Met629  (A)  H-acceptor    (3.67)     
Asn628  (A)  pi-H               (3.79) 

 
Figure 1. 3-D representation of the best-screened ligand among the bioactive compounds of Ferula gummosa 

showing maximum docking scores against the druggable targets of SARS-CoV-2 (a) Δ-Cadinen with 6LU7 

receptor; (b) β-Eudesmol with 6XE1 receptor; (c) Δ-Cadinen with 6W9C receptor ; (d) Δ-Cadinen with 6M71 

receptor. 
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3.2. Drug-likeness analysis. 

ADME parameters are calculated based on Lipinski’s rule. As it has listed in Table 6, 

drug-likeness descriptors including Molecular Weight (M.W.) number of H-bond Donor 

(HBD), number of H-Bond Acceptor (HBA, Total Polar Surface Area (TPSA), Molar 

Refractivity (M.R.), Lipophilicity (log P), Water Solubility (log S) and G.I. absorption for all 

of the ligands were calculated.   

Table 6. Drug-likeness descriptors of Ferula gummosa bioactive compounds, calculated by ADME software. 

Compound M.W.(g/mol) HBA HBD TPSA (A°2) M.A. Log P Log S G.I. 

absorption 

α-Cadinol 222.37 1 1 20.23 70.72 3.15 -3.26 High 

α-Pinene 136.23 0 0 0 45.22 2.63 -3.51 Low 

β-Eudesmol 222.37 1 1 20.23 70.46 3.07 -3.51 High 

β-Pinene 136.23 0 0 0 45.22 2.59 -3.31 Low 

Borneol 154.25 1 1 20.23 46.60 2.44 -2.51 High 

Bulnesol 222.37 1 1 20.23 70.72 3.20 -2.99 High 

Camphene 136.23 0 0 0 45.22 2.58 -3.34 Low 

cis-Osimene 136.23 0 0 0 48.76 2.80 -3.17 Low 

Δ-Cadinene 204.35 0 0 0 69.04 3.41 -3.43 Low 

γ-Cadinene 204.35 0 0 0 69.04 3.39 -3.76 Low 

Δ-3-Carene 136.23 0 0 0 45.22 2.63 -3.44 Low 

Guaiazulene 198.3 0 0 0 67.58 3.11 -4.50 Low 

Guaiol 222.37 1 1 20.23 70.72 3.08 -3.09 High 

Limonene 136.23 0 0 0 47.12 2.72 -3.50 Low 

Myrcene 136.23 0 0 0 48.76 2.89 -3.05 Low 

Terpineol 154.25 1 1 20.23 48.80 2.51 -2.87 High 

Terpinolene 136.23 0 0 0 47.12 2.71 -3.50 Low 

Umbelliferone 162.14 3 1 50.44 44.51 1.44 -2.46 High 

M.W.:Molecular Weight, HBA: number of H-bond Acceptor, HBD: number of H-bond Donor, TPSA: Total Polar 

Surface Area, M.R.: Molar Refractivity, log P: Lipophilicity, log S: Water Solubility. 

4. Conclusions 

The present study has been focused on the application of herbal medicine in the 

treatment of COVID-19. Ferula gummosa, as a valuable medicinal plant of Iran, possesses 

various biological and medical activities for its numerous terpenoid compounds. These natural 

phytochemical compounds, which have anti-inflammatory or antiviral properties, have been 

selected to tackle the current pandemic SARS-CoV-2 using in-silico evaluation. A molecular 

docking simulation was performed, and the results showed that at least ten bioactive substances 

of Ferula gummosa essential oil are capable of inhibiting the possible active binding sites of 

SARS-CoV-2. The three components Δ-Cadinene, β-Eudesmol, and Bulnesol, had the best 

docking scores and can be considered substantial inhibitors for  6LU7, 6XE1, 6W9C, and 6M71 

receptors of SARS-CoV-2. This research can provide a lead in analyzing the antiviral activity 

of these compounds to prevent and limit the infection of SARS-CoV-2. 
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