
143 

International Journal of Botany Studies 

www.botanyjournals.com 

ISSN: 2455-541X 

Received: 08-06-2021, Accepted: 23-06-2021, Published: 10-07-2021 

Volume 6, Issue 4, 2021, Page No. 143-148 

Bioactive compounds of Poondu then as potential inhibitors of main protease of SARS-Co-V2: A 

computational approach 

P Saravana Siva1*, N Mohaideen Jameela2, R Kaniyamuthan3, R Subhashri4, SM Vahitha BI5, K Sivasankari6 
1 Siddha Consultant, Agara Super speciality Siddha Clinic, Thirumullaivoiyil, Chennai, Tamil Nadu, India 

2 Siddha Consultant, Chennai Tamil Nadu, India 
3 PG Scholar, Department of Puramaruthuvam, Government Siddha medical College, Chennai, Tamil Nadu, India 

4 Siddha Medical Practitioner, TNSMC, Vaikakaran Street, Vepperry, Chennai, Tamil Nadu, India 
5 Siddha Medical Practitioner, Bismillah Nagar, Vettuvankeni, Chennai, Tamil Nadu, India 

6 Freelancer, San Jose, California, United states of America 
 

 

 

Abstract 

The reported high virulence of COVID-19 and its increasing mortality worldwide as of late has necessitated the researchers to 

discover and introduce antiviral drugs against COVID-19. Since ancient times, plants and bioactive compounds have played an 

important role in the development of several clinically useful therapeutic agents. The results of various researches have 

suggested that protease inhibitors can be very effective in controlling virus-induced infection. The aim of this molecular 

docking study of the phytocompounds of Poondu then (PT) to identify the potential inhibitors of main protease of SARS-Co-

V2.In the present study, phytocompounds were retrieved and then Molecular Docking was performed using Autodock 

4.0.1.The results showed that the compounds Rosmarinic acid, Rutin, S-Allyl-L-cysteine, Pyrogallol served as inhibitors of 

protease of SARS-Co-V2. Among them the phyto compound of honey (Then) Rosmarinic acid had the highest binding affinity 

of -7.9 cal/mol when compared to the other 11 compound used in the study. The phyto compound had a good lipinski rule of 

five and had a better bioavailability of 0.56 and other properties. Hence it is noteworthy to conclude that Rosmarinic acid 

along with Rutin, S-Allyl-L-cysteine, Pyrogallol that are Phytocompounds of Garlic (Poondu) can and can be considered as 

potential candidates for further in vitro and in vivo studies. 
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Introduction 

The 2019-novel coronavirus (nCoV) has been a significant 

source of global disaster in the 21th century. These viruses 

are either pleomorphic or spherical in shape and it is 

characterized by club-shaped projections of glycoproteins 

on its surface. The most important structural proteins of 

CoV are spike (S) protein (trimeric), membrane (M) protein, 

envelop (E) protein, and the nucleocapsid (N) protein. It is 

covered by an envelope like structure and has a single-

stranded RNA genome [1]. CoV has one among the largest 

RNA genome among all RNA Viruses [2]. Three among the 

seven different strains of CoV, (SARS-CoV, MERS-CoV, 

and 2019-nCoV) have proved to be highly pathogenic. The 

2019-novel coronavirus (nCoV), has been a cause of both 

lower and upper respiratory tract respiratory tract infections 

resulting in common cold, bronchiolitis, rhinitis, pharyngitis 

to pneumonia, and other system symptoms such as 

occasional watery and diarrhea [3].  

The entry of virus into the host through droplet infection 

and close person to person contact is followed by 

establishing a cycle of infection and replication by binding 

to the primary target cells with the help of spike protein–

host cell protein interaction (angiotensin converting 

enzyme-2 [ACE-2] [4]. The target cells of infection and 

replication are enterocytes, pneumocytes, epithelial renal 

tubules, tubular epithelial cells of kidney, immune cells, and 

cerebral neuronal cells [3]. The SARS-CoV genome encodes 

a number of proteins. The replicase gene, which is a major 

component of the CoV genome encoded for 16 non-

structural proteins NSPs in the form of two large PPs (PP1a 

and PP1ab). Two types of cysteine proteases act on these 

PPs to release the non-structural proteins (NSPs). The C-

terminal end of these PPs is cleaved by chymotrypsin-like 

cysteine protease (main protease [Mpro] or 3C-like protease 

[3CLpro] and the N-terminal end is processed by the 

Mpro (also known as papain-like protease [PLpro] [5]. 

Currently, there is no specific antiviral drug for the 

treatment of CoV-associated pathologies. These proteins 

represent as important targets from drug discovery side [6]. 

As there is no well-defined therapy available, which 

specifically targets CoV, in this study, we have docked the 

possible protein structures which could be potential targets 

for the development of a therapeutic approach for the 

treatment of CoV with phytochemicals of Poondu then 

(Garlic Honey) a safe Siddha formulation for all ages. The 

selection of study drug for molecular docking was based on 

previous research works on the antiviral activity of its 

ingredients Garlic and Honey.  

 

Study drug Preparation and Indication 

Poondu Then (PT) is a simple Siddha herbal formulation 

prepared by crushed Garlic (Poondu) taken in a clean cloth 

and the extract can be obtained through manual pressure by 

exposing to heat. The garlic extracted mixed with equal 
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amount of honey (Then) is known as Poondu Then (PT) [7]. 

This herbal remedy indicated in Siddha literature is a simple 

and cost effective home remedy that can be easily prepared 

and stored by common people. Both the ingredients have 

been scientifically explored individually by various 

researchers and have been perceived to be beneficial 

medicinally. Besides this, the folklore of South Indian 

culture has been using garlic and honey over centuries from 

pediatric to geriatric upper respiratory infections like sore 

throat, tonsillitis etc.  
 

Garlic (Allium sativum L.)  
Garlic (Allium sativum L.) has played a significant role in 
diet and medicine throughout the history. It has acquired a 
reputation in as a prophylactic as well as therapeutic 
medicinal plant in traditional medicines Studies have 
reported that garlic extract has various phytochemicals like 
Allicin, diallyl trisulfide and ajoene and possess in 
vitro Antiviral activity against influenza A and B, 
cytomegalovirus, rhinovirus, HIV, herpes simplex virus 1, 
herpes simplex virus 2, viral pneumonia, and rotavirus [8]. 
Fresh garlic is estimated to contain approximately 4.38 to 
4.65 mg of allicin per gram of garlic; thus for one fresh 
clove of garlic, weighing approximately 4 g, there is 
approximately 17.52 to 18.60 mg of allicin which may be 
responsible to play a central role in the biological activity of 
garlic [9, 10].  

Honey 

Honey is a natural substance appreciated for its therapeutic 

abilities. It is not only considered a food or a sweetener, but 

also used as a medicine for various pathologies. since 

ancient times. Its content in flavonoids and phenolic acids 

plays a key role on human health [11]. It has abundant 

flavones, flavanols, and flavonols through which it exerts 

antioxidant, anti-inflammatory, antimicrobial effects 
[12]. Honey is also able to reduce the number of 

inflammatory cells that are present in the fluid deriving from 

bronchoalveolar lavage, also inhibiting the bronchial 

hyperplasia of the goblet cells [13]. Honey can also be safely 

administered to infants and children with gastroenteritis 
[14]. A Research study as shown that honey has potent 

inhibitory activity against the influenza virus [15]. 

 

Materials and methods 

Target preparation 

The three dimensional structure of main protease of SARS-

Co-V2 complexed with an inhibitor N3 was adapted for this 

study (fig. 1). The selected structure was optimized by 

adding the polar hydrogen atom. The macromolecule was 

converted into PDBQT format before performing docking. 

 

 
 

Fig 1: The crystal structure of COVID-19 main protease in complex with an inhibitor N3 

 

Table 1: List of phytocompounds of major components of 

poondu then 
 

S.No Major components Key Phytocompounds 

1 Allium sativum 
Allicin, S-Allyl-L-cysteine, 

Pyrogallol, Rutin, Alliin, Ajoene 

2 Honey 

Pinocembrin, Pinobanksin, Chrysin, 

Galangin, Rosmarinic acid, Abscisic 

acid 

 

Ligand preparation 

The major component of the siddha medicine the Poondu 

then namely Honey and Allium sativum were taken for the 

study. Major phytocompounds detailed in (Table 1) were 

retrieved from Pubchem and all the phytocompounds were 

three dimensionally optimized before docking and all the 

phytocompounds were converted into PDBQT format for 

initiating docking. 
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Molecular docking 

Docking was performed using Auto Dock 4.0.1 and 

universal force field charges were added to all the atoms in 

the ligands. Docking calculations were performed for 

phytocompounds of honey and Allium sativum against the 

main protease of SARS-Co-V2. Essential hydrogen atoms 

and solvation parameters were added and the target protein 

and ligands were prepared in AutoDock. The X Y and Z 

coordinates were set at -25, 12 and 59 respectively. The grid 

was placed at 25 for X, Y and Z and autogrid program was 

generated. A total of 10 different docking pores were 

obtained for each docked molecules and the best pore was 

selected based on the binding energy and the docked 

interaction profile were visualized using latest version of 

Pymol. 

 

Physiochemical and ADMET analysis 

The physiochemical properties of all the phytocompounds 

used in the study was evaluated. The ADMET properties of 

the screened phytocompounds were obtained using the tool 

SwissADMET [16]. The toxicity and carcinogenicity profile 

of the phytocompounds were also evaluated using the tool 

preADMET. 

 

 

Table 2: Physiochemical properties of phytocompounds 
 

Phytocompounds Formula 
MW 

KDa 

Heavy 

atoms 

Aromatic 

heavy atoms 

Rotatable 

bonds 

H-bond 

acceptors 

H-bond 

donors 
TPSA 

Lipinski 

violations 

Allicin C6H10OS2 162.27 9 0 5 1 0 61.58 0 

S-Allyl-L-cysteine C62H104O33 1377.47 95 0 21 33 20 524.59 3 

Pyrogallol C6H6O3 126.11 9 6 0 3 3 60.69 0 

RUTIN C27H30O16 610.52 43 16 6 16 10 269.43 3 

Alliin C6H11NO3S 177.22 11 0 5 4 2 99.6 0 

Ajoene C9H14OS3 234.4 13 0 8 1 0 86.88 0 

Pinocembrin C15H12O4 256.25 19 12 1 4 2 66.76 0 

Pinobanksin C15H12O5 272.25 20 12 1 5 3 86.99 0 

Chrysin C15H10O4 254.24 19 16 1 4 2 70.67 0 

Galangin C15H10O5 270.24 20 16 1 5 3 90.9 0 

Rosmarinic acid C18H16O8 360.31 26 12 7 8 5 144.52 0 

Abscisic acid C15H20O4 264.32 19 0 3 4 2 74.6 0 

 

Table 3: Binding energy profile of phytocompounds against main protease 
 

Pubchem ID Phytocompounds Binding energy Kcal/mol No of HB bonds 

65036 Allicin -3.4 N 

5386591 Ajoene -4 1 

87310 Alliin -4.5 3 

5281616 Galangin -5 2 

5281607 Chrysin -5.1 2 

5280896 Abscisic acid -5.4 3 

68071 Pinocembrin -5.6 2 

73202 Pinobanksin -5.7 3 

1057 Pyrogallol -6.5 4 

9793905 S-Allyl-L-cysteine -6.8 6 

5280805 Rutin -7 7 

5281792 Rosmarinic acid -7.9 9 

 
Table 4: Best ranked ligands against main protease of sars-CO-V2 

 

Phytocompounds No of HB Interactions Binding energy Kcal/mol Amino acid Involved 

Rosmarinic acid 9 -7.9 Lys102, Asp153,Ile152,Thr111,Asn151,Thr292,Gln110 

Rutin 7 -7 Gly138,Glu288,Lys137,Gln127,Glu290 

S-Allyl-L-cysteine 6 -6.8 Thr111,Gln110,Asn151,Thr292 

Pyrogallol 4 -6.5 Gln110,Thr111,Asp295 

 

Table 5: Admet analysis of the best ranked ligands 
 

Phytocompounds ESOL Class GI absorption BBB penetration Pgp substrate Bioavailability Score Synthetic Accessibility 

S-Allyl-L-cysteine Moderately soluble Low No Yes 0.17 10 

Pyrogallol Very soluble High Yes No 0.55 1 

RUTIN Soluble Low No Yes 0.17 6.52 

Rosmarinic acid Soluble Low No No 0.56 3.38 
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Fig 2: Docked Confirmation of Rosmarinic acid with the Main 

protease and key HB interactions 

 

 
 

Fig 3: Docked Confirmation of Rutin with the Main protease and 

key HB interactions 

 
 

Fig 4: Docked Confirmation of S-Allyl-L-cysteine with the Main 

protease and key HB interactions 

 

 
 

Fig 5: Docked Confirmation of Pyrogallol with the Main protease 

and key HB interactions 

 

Result and discussion 

The COVID-19 infection, a sudden outbreak in china has 

rapidly spread worldwide causing a massive infection and a 

global threat to the mankind. It has not only created panic 

situation but also lead to a large economic crisis. As of June 

16, 2020 the number of global COVID-19 confirmed cases 

as reported by national authorities is 7,924,527 with the 

mortality of 434,367 and India has 332,424 cases and 9,520 

deaths [17]. Many researchers are working on the various 

aspects of SARS-Co-V2 and in a war to create an effective 

drug. Despite of the massive infection still no appropriate 

drug is available. This study is a similar attempt to shed 

light into the use of phytocompounds as a drug of choice. In 

this study phytocompounds from the two medically 

important ingredients namely honey and Allium sativum has 

been analysed. Twelve major phytocompounds such as 

Allicin, S-Allyl-L-cysteine, Pyrogallol, Rutin, Alliin, 

Ajoene from Allium sativum and Pinocembrin, Pinobanksin, 

Chrysin, Galangin, Rosmarinic acid, Abscisic acid from 

honey were used detailed in Table 1. It was observed that 

out of the 12 compounds 10 compounds had no Lipinski 

rule violations expect for S-Allyl-L-cysteine and Rutin. The 

physiochemical properties of the phytocompounds used in 

the study is given in the Table 2. The potential effect of 

these phytocompounds to inhibit the Main protease were 

evaluated and tabulated in Table 3. 

The best four compounds were screened based on the 

binding energy. The compounds namely Pyrogallol, S-

Allyl-L-cysteine, Rutin and Rosmarinic acid showed the 

highest binding energy of -6.5 kcal/mol, -6.8 kcal/mol, -7 

kcal/mol and -7.9 kcal/mol respectively. The compound 

Rosmarinic acid had the highest binding energy of -7.9 

kcal/mol was the phyto compound isolated from honey. 

Rosmarinic acid is reported to have various biological 

activities including antioxidant [18], anti-inflammatory [19] 

and antimicrobial activities [20]. It is one of the major 

polyphenols present in herbal plants such as rosemary 

(Rosmarinus officinalis L.), basil (Ocimum basilicum), 

oregano (Origanum vulgare), sage (Salvia officinalis), 

Melissa officinalis and many others [21].  

Similar study was performed by S.K. Enmozhi et al in 

which Andragapholide had a binding energy of -3.094357 

kcal/mol which is much higher than the Rosmarinic acid 

that showed the binding energy of -7.9 kcal/mol forming 9 
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significant HB interaction namely Lys102, Asp153, Ile152, 

Thr111, Asn151, Thr292, Gln110 that is also higher than 

Andragapholide with 4 HB interactions. The other three 

phytocompounds namely Rutin, S-Allyl-L-cysteine and 

Pyrogallol screened in this study has reported to have 

binding energy higher that the Andragapholide [22]. In a 

study by Aanouz et al the phyto compound Crocin was 

reported to have the highest binding energy of -8.2 kcal/mol 

formed various interaction but the conventional HB 

interactions were observed with Asn133, Thr135, Thr199, 

Arg131, Lys137, Lys5, Arg4,Phe3 and formed 7HB 

interaction [23]. In the present study though the binding 

energy was low compared to Crocin, the screened 

compound formed 9 potential HB interactions which is 

highly significantly. Other compound Digitoxigenin and β–

Eudesmol formed HB interactions with Gln110, Asp153 and 

Thr111 and similar interaction profile was observed with the 

phytocompounds of the study. The detailed interaction 

profile and the docking confirmation can be seen in Table 4 

and fig (2-5). 

The toxicity and ADME properties of the screened 

compounds reveal that the compounds are soluble in water 

followed by the compound Pyrogallol having a good gastro 

intestinal adsorption. Almost all the compounds are poor 

blood brain barrier penetrator except for the compound 

Pyrogallol. While looking into the bioavailability the 

compound Rosmarinic acid a good bioavailability and it is a 

known fact that the compound is a polyphenol and it is 

believed to have low toxicity and high beneficiary effect to 

human health [24]. The detailed ADME analysis for the 

screened phytocompounds is given in Table 5. 

 

Conclusion 

It is interesting to note that the phytocompounds of both 

Allium sativum and Honey showed a significant binding 

energy and hydrogen bond interactions with the main 

protease of SARC-CoV2. Rosmarinic acid that exhibited the 

highest binding energy of -7.9 kcal/mol is one of the major 

phyto compound of Honey and a polyphenol. Similarly 

other potential features of Rosmarinic acid was that it 

exhibited 9 hydrogen bond interactions with no blood brain 

barrier penetration and is not a substrate of P- glycoprotein 

and had a bioavailability of 0.56. It is an obvious fact that 

phytocompounds of Siddha formulation Poondu then has 

potential phytocompound such as Rosmarinic acid .The 

other phytocompounds namely Rutin, S-Allyl-L-cysteine 

and Pyrogallol such as are not only effective but also safe 

with least or no side effects and can also serve as good 

inhibitors of Main protease of SARS-Co-V2. This 

computational study requires further in vitro and in vivo 

studies to prove its efficacy.  
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