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Abstract 
    Asparagus racemosus plant fresh root sample was screened for phytochemical constituents 
that were found to be effective against E.coli, Pseudomonas aeruginosa, and Staphylococcus 
aureus with zone of inhibition of 16mm, 15mm, and 14mm. The Green synthesized 
nanoparticles were characterized using UV (Peak at 445nm confirmed the presence of silver 
nanoparticles), FTIR (The N-H and C-O stretching of the aromatic amine groups with the peak 
at 1631.78cm-1, 1400.32cm-1, 1080. 14cm-1 indicated the presence of silver nanoparticles), 
XRD (confirmed the crystal structure of the silver nanoparticles),HR-SEM (Spherical shaped 
nanoparticles ranging from 32.6nm to 150nm). Molecular docking analysis using iGEMDOCK 
of phytoligands against target glycoprotein for anti-cancer (30WJ), anti-inflammatory 
(4COX),the anti-bacterial (3UX) and antiviral (GP120) activities were performed and bioactive 
compound Shatavarin exhibited best antibacterial (-107.944), anti-cancer (-118.366), antiviral 
(-107.169), anti-inflammatory (-172.98) activities. ADME screening was performed for drug 
worthiness of the phytoligands of Asparagus racemosus which also confirms to Lipinski rule 
5. The phyto ligand Shatavarin is a notable drug candidate for further analysis. 
Keywords: Asparagus racemosus, iGEMDOCK, PyMOL, QSAR, ADMET. 
 
Introduction 
The sample plant species named Asparagus racemosus known as Satawar, Satamuli, Satavari 
have wide spread applications in Ayurveda as a versatile female tonic (Kolmar Sharma & 
Maheep Bhatnagar ,2011). Traditionally Shatavarin roots were experimented due to its wide 
spread medicinal activity upon dyspepsia, diarrhoea, dysentery and nervous disorders. Besides 
many studies reveals that the plant also has antioxidant, immune stimulant, anti-dyspepsia and 
antitussive effects (Ravishankar et al.,2012).The  Asparagus racemosus wild is a perennial 
shrub and the pharmacological activity of the root extracts were used for antiulcer, anti-oxidant 
(Mandal SC et al.,2000;Kamat JP et al.,2000), anti-bacterial activities (Venkatesan N et 
al.,2005).Satawar, Shatavari or Shatamull were the other names of Asparagus species and 
broadly seen in Sri Lankan and Indian Himalayas. The echo friendly biological target drug 
design also mentioned as rational drug designs were the inventive process of finding new 
medications for various diseases in current era (Baran A et al., 2021). Computer Aided Drug 
Design (CADD) focused and utilized technologies under computational chemistry were useful 
for studying drug related biological molecules. Computational method is most versatile and 
preferably accurate technique to lead unique speed on drug design and applicability (Becker 
OM et al., 2006). Drug designing using the computers includes different levels. The  Level one 
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indicates hit identification using virtual screening (structure or ligand-based design),level two 
dictates  hit-to-lead optimization of affinity and selectivity (structure-based design, QSAR etc.) 
(Shide Liang et al., 2009). High enrichment and mining potential were used for improving 
protein ligand interaction and structural based drug design contains mostly consensus scoring, 
(Akifumi Oda et al., 2006) geometric and cluster analysis (Yang X et al., 2021; Ashwini 
Naganthran et al., 2022). 
    Phytochemical analysis of the plant part under investigations changed with different variable 
parameters which uniquely depends on plant parts, different solvent and extraction methods 
utilized (Ncube NS et al, 2008). The different methods of extractions focused and depend on 
length of the extraction periods, solvents used, pH of the solvent, temperature, particle sizes etc 
(Das K et al., 2010). The Phytoconstituents named Sarsasapogenin and Shatavarin I-IV were 
commonly present in roots, leaves and fruits of Asparagus racemosus. The main habitat exists 
in immunity is to create a defending behaviour for protection against the foreign particles 
approaching the host cell (Bere A W et al., 2021; Khan M S et al., 2021). The foreign or non-
self-particle mostly includes different criteria of microorganisms which may rarely more 
harmful to the immunity (Citi V et al., 2021; Rahuman MBH et al., 2021). The specific and 
nonspecific host receptors identifies antigens and antibodies were created for boosting auto 
immunity (Shahenur Alam Sakib et al., 2021;(Alhag SK et al., 2021). The  Bio mimetic delivery 
strategy were highly different from others by mimicking the novel structures, functions, 
biological systems and its biosynthetic pathways(Shanmugapriya Karuppusamy et al., 
2021;Sapozhnikov SV et al.,2021) .High Bio compatibility and low immunogenicity , long 
systematic circulation and  lesion targeting were the considerable advantages which makes a 
complete novel strategies for nano systems (Chong Li et al.,2019).The highly developed 
molecules shows healthy way of penetration through Blood Brain Barriers. Subsequently 
minimized drug molecules were developed by attaining perfect structure and function 
relationship through the replacement of the toxic site by substituent modification of by cyclic 
structure, and replacement of disulfide bond by lactam band in Ligand modified targeted drug 
strategy (Ranit Kedmi et al., 2018; Qingpo LI et al., 2018).  
    The preliminary phytochemical extraction helps to confirm the different phytochemicals 
present in the sample materials (Sivakumar T &Gajalekshmi D ,2014) through basic 
quantitative aspects .Different parameters used for extraction includes water, acetone, ether, 
chloroform and alcohol and extraction methods of the sample plant under study  contains  plant 
tissue homogenization, serial exhaustive extraction (Qingpo Li et al.,2018), Soxhlet extraction, 
maceration ,decoction ,Infusion, digestion, percolation and sonication. The variable parameters 
which affects screening of the phytochemicals depends upon particle size, nature and origin of 
the plant material and degree of processing and particle size (Nikhal SB et al., 2010). Based on 
the crystal structures of the target proteins and high-throughput molecular docking methods, 
four phases of Gem dock methods were used. These phases include target protein structure 
analysis, chemical compound optimization, molecular docking and post-docking analysis 
(Keskin C et al., 2021). 
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Materials and Methods 
Collection of Asparagus racemosus fresh root and leaf samples 
The plant root and leaf samples were collected from VIT University. The collected samples 
were washed with double distilled water and dried under room temperature. The fine crushed 
pieces of samples were kept under sterilized conditions. Crude extract of sample fresh root and 
fresh leaf   were kept in hot water bath for a few hours and filtered three times with the help of 
Whatman filter paper.  
Preliminary phytochemical screening analysis 
Different phytochemicals present in the samples were confirmed by preliminary phytochemical 
analysis. The extract of core sample plant’s root and leaf at three different conditions   under 
investigations were treated with the different tests for preliminary phytochemical verifications 
(Berman HM et al, 2000; Prasanth Tiwari et al., 2011). The phytochemicals present in the crude 
extract were confirmed with the help of preliminary phytochemical analysis (Nagamani et al., 
2012). Asparagus racemosus contains four different steroidal Saponins and Shatavarin (I-IV) 
major glycoside residue with 3-glucose and rhaminose moieties attached to saraspogenin 
moieties. Many studies conducted in medicinal and scientific research fields reveals that 
steroidal Saponins were the source of huge variety of phytochemical constituents (Immunoside, 
polycyclic alkaloids, isoflavonons ,dihydrophenantherene, racemofuran, carbohydrates, 
flavonoids, Sterols, trace minerals, miscellaneous essential fatty acids and quercetin 3-
glucourbnides etc).  
Data sets for Insilco study 
In this study, the coordinates of three cancer target proteins were selected and obtained from 
Protein Data Bank (PDB) (Berman HM, et al., 2000). The PDB entry GP120 (antiviral), 4COX 
(anti-inflammatory), 30WJ (anticancer) and 3UX (anti-bacterial) were selected for structural 
analysis according to its high-resolution crystallographic structure. For computational studies 
the PDB coordinates of obtained target proteins were refined by eliminating the co-crystallized 
ligand molecule. The crystallographic water molecules were removed from the atomic 
coordinate file and the polar hydrogen atoms and kollman-united charges were added to the 
each target protein. The structure obtained and its energy minimized and refined by using Swiss 
Protein Data Bank Viewer. The chemical structure of Shatavarin, Saraspogin and 
Asparagamine were sketched with the help of Chemsketch and 3-Dimensional conversion and 
geometry optimization of all the three compounds were performed by using chimera (Eric F 
Pettersen et al., 2004) for flexible conformations of the compounds during the docking analysis. 
Docking analysis between target proteins and Shatavarin, Saraspogin and Asparagamine 
molecules by iGEMDOCK. 
    The detailed study on intermolecular interactions between the target proteins and sample 
ligand (Shatavarin, Saraspogin and Asparagamine) molecules, the automated docking program 
iGEMDOCK software were used (Jinn-Moon Yang et al., 2004). The selected GP120 
(antiviral), 4COX (anti-inflammatory), 30WJ (anti-cancer) and 3UX (anti-bacterial) as target 
proteins to perform the docking analysis of chemical compounds Shatavarin, Saraspogin and 
Asparagamine. The 3D coordinates of each therapeutic target proteins were implemented 
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through the GEMDOCK Graphical User Environment Interface. Before docking the output path 
was set and GEMDOCK default parameters includes the population size (n=200), generation 
(g=70) and number of solutions (s=10) to elucidate the probable binding conformation of three 
compounds. The individual binding conformation of each compound were observed and their 
binding affinity with the target proteins were analyzed (Bednarz-Misa I et al.2021; Willmore 
ZN et al., 2021).  The best binding conformations and the binding energy of each compound 
were selected for further application studies. In the post docking analysis, binding energy value 
and the details of interacted residues were saved in output folder (Daniel Seeliger et al., 2010) 
and Protein-ligand binding conformation was analyzed and visualized by using PyMOL 
(VanGoolMMJetal., 2021; MaitiAetal., 2021) 
 
Results and Discussions 
Results 
Preliminary Phytochemical Screening Analysis 
The result obtained mainly varied due to the presence various variable parameters such as 
change in the climate, pH concentrations, different solvent quantity and conditions, and finally 
variety of minerals uptakes from the soil. Fresh and healthy Asparagus racemosus root and leaf 
sample out of contamination showed perfect phytochemical drugs very useful for treating 
various diseases. The overall experiment showed aqueous root extract at three different 
conditions had more phytochemicals. Gas Chromatography commonly used as an analytical 
method that unifies techniques of Gas Chromatography and Mass spectroscopy to identify 
different components through GC fractions of the A.racemosus root metabolic extract under 
study. There exist huge areas of applied areas like detection of the drug, fire investigation, 
environmental analysis etc in the case of Gas chromatography (Sivakumar.T &Gajalakshmi, 
2014). The tick mark in the (Table 1) depicts the presence of phytochemicals present and cross 
mark represents the absence of phytochemicals. Comparatively aqueous fresh root extract 
contains more phytochemicals as compared to fresh leaf extract. 
  

Table 1 
Phytochemicals present of  A.racemosus fresh root and leaf samples at three different 

conditions. 

Phytochemicals 

present  

Leaf extracts Root extracts 

Fres

h 

Sundry Hot air oven Fresh Sundry Hot air oven 

Alkaloids √ √ √ √ √ √ 

Carbohydrates √ √ √ √ √ × 

Tannins          × √ × √ √ √ 

Flavonoids       × √ × √ √ √ 
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Green-synthesis of silver nanoparticles 
The dark brown Color variation upon the mixed solution of silver nitrate (0.1mM AgNO3) and 
the root extract after 24hrs of incubation dictates the visual identification of the presence of 
silver nanoparticles. 
Characterization of silver nano particles 
UV-Visible spectroscopy 
The preliminary characterizations of silver nanoparticles were done by UV-Spectrophotometer 
and wavelength ranges between (200-600) nm. The conformation and presence of nanoparticles 
were confirmed by SPR broad peak obtained at 445nm which represented in (Figure1).    
  

 
Figure 1.UV-Visble spectroscopy analyzed datum recorded at known concentration of 

A.racemosus sample root fresh extract. 
FTIR Analysis 
The N-H and C-O stretching of the aromatic amine groups were shown as peak value obtained 
at (1631.78cm-1, 1400.32cm-1, 1080. 14cm-1). The N-H and C-O stretching of the aromatic 
amine groups were shown as peak value obtained indicated the presence of silver nano particles 
in (Figure 2.1) The C-H , O-H and phenol  stretching vibration of protein  were  clearly shown 
as maximum peak values(3487 cm-1,2013.68 cm-1,1631.78 cm-1,10 82.07cm-1,713.66 cm-1) 
in (Figure 2.2). The strong binding capabilities C-O forms different amino acid residues and 
stability of the medium was increased due to the presence of the nano particles. FTIR analysis 
of sample fresh freeze dried reductant root sample and fresh aqueous root samples were clearly 
showed in (Figure.2). 

Saponins √ × √ √ √ √ 

Steroids     √ × × √ × √ 

Glycosides √ √ √ √ √ √ 
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Figure2.1.N-H and C-O stretching of the aromatic amine groups of the freeze dried 

Lyophilized sample mixed with Kbr pellet 

 
Figure2.2.C-H, O-H and phenol stretching vibration of protein fresh sample extract 
Figure2.FTIR analysis of    aqueous root samples at   reductant and fresh extract condition 
XRD Analysis 
XRD pattern revealed the structure of the synthesized silver NPs in (Figure3).The XRD pattern 
results showed the 2ø Scale 27.808⁰, 2ø scale value 27.849⁰ and  2ø scale value 27.905 
corresponding to (111) representing the Face Centred Cubic structure of silver and   obtained 
results were clearly located. Size of the silver nano particles were determined by laser 
diffraction method and highest peak obtained by plotting Braggs peak in (x=1, y=1, z=1) at 2ø 
Scale. 

 
Figure3. XRD-Datum of reductant A.racemosus root extract 
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Figure4.HR-SEM analysis of root sample after reduction 

HR-SEM Analysis  
The HR-SEM image showed formation of spherical and elliptical shaped nano particles. The 
Particle size ranges from 32.6nm, 150nm, 78.6nm, 72.6nm, 56.5nmin (Figure4.) dictates the 
different bright elliptical and the spherical shape (nm) after HR-SEM analysis shows the 
presence of silver nitrate after reductions.  
Antibacterial activity  
Bacterial cultures were streaked and wells were punctured in Mueller Hinton Agar (MHA). 
Subsequently the extract with concentrations of 10 µl, 50µl, 100µl and 150µl were loaded in 
the wells. The zone of inhibitions were noted and documented after overnight showed in 
Table2.  

 
Table2 

A.racemosus sample root antibacterial activity study analysis 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
Docking analysis using iGEMDOCK  
The 3D structures of glycoprotein GP120 (antiviral), cycoloxygenase (4COX-anti-
inflamatory), 30WJ (anticancer) and 3UX (anti-bacterial) were analyzed and Shatavarin, 

 

 

Micro organisms  

                        A.racemosus fresh root sample 

10µl/well  50µl/well  100µl/well  150µl/well  

Zone of inhibitions (mm) 

E.coli  10 11 12 16 

Staphylococcus aureus  10 12 11 14 

Bacillus cereus  9 10 11 13 

Pseudomonas 

aeruginosa  

10 11 12 15 

Salmonella typhimurium  10 11 13 12 
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Saraspogin and Asparagamine were optimized to have minimal potential energy using chimera. 
After energy minimization, three compounds were docked into the each target protein to study 
the molecular basis of atomic interaction and binding affinity of Shatavarin, Saraspogin and 
Asparagamine. From the docking analysis, listed best binding conformation based on total 
binding energy for each compound in (Table3, Table4, Table5, Table6). 
Antiviral activity study 
The best docking poses for each compound in to each target protein were determined and the 
one having lowest binding energy among the 30 different poses generated. The lower energy 
scores represent the better protein-ligand molecule binding affinity compared to higher binding 
energy scores. Shatavarin shows best binding conformation with GP120 (Total energy = -
107.169 Kcal/Mol). The best binding conformation of Shatavarin at the gap binding sites and 
the binding residues involved in the interaction, corresponding 2D interaction models, 
hydrogen bonds and bond distances for antiviral target enzymes were clearly shown inTable3, 
(Figure5).  

 
Figure5.Antiviral drug docking analysis 

Table3 Antiviral drugs hydrogen bonds and interaction residues 
No Compound 

Name 

Number of 

Hydrogen Bonds 

Interaction Residues and 

Gap binding site 

Hydrogen bond 

and bond 

distance 

 

 

1 

 

 

Shatavarin 

 

 

4 

 

ILE -71 ( 0    -   05) 

TYR-75 (OH - 014) 

ASP-29 (OD2-014) 

CYS-76 (OH - 023) 

 

 

3.1 

3.1 

3.4 

1.9 

 

2 

 

 

Saraspogin 

 

Nil 

 

Nil 

 

Nil 
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Anti cancer activity study 
Docking analysis of Shatavarin, Saraspogin and Asparagamine with cancer target enzyme 
30WJ, Shatavarin has best binding affinity with the 30WJ. Docking of Shatavarin results in the 
formation of more than 8 hydrogen bonds with amino acid residues LYS158, LYS49, ASP120, 
TYR50, and SER51 etc were shown in Table4. Binding of Shatavarin in the binding site of 
30WJ and corresponding 2D interaction models, hydrogen bonds and bond distance are 
depicted in (Figure6). 

 
Figure6. Anticancer drug docking analysis 

Table4 Anticancer drugs hydrogen bonds and interaction residues  

No 
Compound 

Name 
No of 

H:Bond 
Interaction residues and 

Gap binding site 
Hydrogen bond and 

bond distance  
           

      LYS-158 ( NZ  - 0.23) 3.3  

      LYS-049 ( NZ  - 0.41) 2.1  

      ASP-120 ( OD1-    05) 2.4  

      ASP-120 (OD2 -    01) 3.3  

1 Shatavarin 9 TYR-050 ( N    - 0.29) 3.1  

      LYS-068 ( N     - 0.34) 2.7  

      SER-051 (OG   - 0.20) 3.1  

      ASP-120 (OD2 - 0.1  ) 3.3  

      SER-051 (OG   - 0.29) 3  

           

2 

         

Saraspogin Nil Nil Nil  

         

           

3 Asparagamine Nil Nil Nil  

 

3 

 

Asparagamine 

 

 

Nil 

 

Nil 

 

Nil 
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Anti-inflammatory activity study 
The post docking analysis of Shatavarin has shown higher affinity with 4COX which has key 
role in inflammatory pathway (Total energy = -172.98 Kcal/Mol). Shatavarin binds to the 
4COX and forms five H-bond and   its binding residues are ARG44, GLN42, TYR 122, LYS473 
and ARG44 the best binding pose of Shatavarin in the binding site of cycoloxygenase and 
corresponding 2D interaction models, hydrogen bonds and bond distance are depicted in 
(Figure7), Table5. 

 
Figure7. Anti-inflammatory drug docking analysis 

Table 5 Anti inflammatory drugs hydrogen bonds and interaction residues 

 
Anti-bacterial activity study 
Docking analysis of Shatavarin has shown best conformation with 3UX (total energy = -

No Compound 

Name 

No of 

H:Bond 

Interaction Residues and 

Gap binding site 

Hydrogen bond 

and bond distance 

 

 

1 

 

 

Shatavarin 

 

 

5 

ARG-044 ( N -  04 ) 

GLN-042 (NE2-017) 

TYR-122 (OH -029 ) 

LYS-473 (NZ -  05 ) 

ARG-044 (NE -028) 

2.7 

2.8 

2.6 

3.1 

3.1 

 

2 

 

 

Saraspogin 

 

Nil 

 

Nil 

 

Nil 

 

3 

 

Asparagamine 

 

 

Nil 

 

Nil 

 

Nil 
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107.944 Kcal/Mol). The binding affinity of Shatavarin towards 3UX was investigated .The 
detailed on analysis of the interaction and position of Shatavarin in the 3UX catalytic site noted 
that 4 H-bonds are found and the amino acid residues VAL222 and GLU224 were involved in 
the H-bond formation. Acidic amino acid GLU224 is crucial residue because it formed more 
number of H-bonds with Shatavarin. The surface of 3UX with a Shatavarin along with the 
binding residues of 3UX is labelled and hydrogen bond distances are shown in (Figure 8), 
Table6. 

 
Figure8.Antibacterial drugs docking analysis 

 
Table6Antibacterial drugs hydrogen bonds and interaction residues 

 
Table7 Binding energy of known drugs 

 

N0 

 

Compound 

Name 

 

Number  of 

H:Bond 

 

Interaction Residues and 

Gap binding site 

Hydrogen bond 

and bond 

distance 

 

1 

 

Shatavarin 

 

                 4 

 

               VAL-222 (O  - 

014) 

GLU-224 (N  -   08) 

GLU-224 (O  -   08) 

GLU-224 (O  -   01) 

 

 

3.0 

3.2 

2.3 

2.9 

 

 

2 

 

Saraspogin 

 

Nil 

 

Nil 

 

Nil 

 

3 

 

 

Asparagamine 

 

Nil 

 

Nil 

 

Nil 
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Binding Energy 

    
N0 Name 3UX 30WJ 4COX GP120 
    

(antibacterial) (anticancer) 
(anti -

inflammatory) 
(antiviral) 

            

1 Shatavarin -107.94 -118.37 -172.98 -107.17 

            

            

2 Saraspogin -74.018 -70.931 -99.944 -82.798 

            

                 

3 Asparagamine -83.139 -89.281 -106.46 -80.616 

            
 
    The overall binding energy of different drugs and its known antimicrobial activity were 
shown in Table7. The binding energy and affinity towards different drugs varies depending 
upon the variation of different environmental parameters. Computing physico chemical 
descriptions and Predicting ADME parameters, pharmacokinetic properties drug like nature 
and medicinal chemistry friendliness of one or multiple small molecules to support drug 
discovery of the root fresh sample of A.racemosus were showed in Table8. 
 

Table 8 ADME Analysis of Phytoligands and drug likeness 

Compounds  MW(g/mo

l) 

Number 

of 

Rotatable 

Bonds 

H-

bond 

Accept

or 

H-

bond 

donor 

LogP o/w 

(iLOGP)  

Lipinski 

Violation 

Shatavarin I 

(C51H86O2

3) 

1067.21 15 23 14 4.17 

 

3 

Asparanin B 

Shatavarin 

IV 

 

887.1 

 

8 

 

17 

 

9 

 

4.87 

 

 

3 
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Discussions 
Phytochemical constituents and pharmaceutically relevant properties, such as molecular 
weight, H-bond donors, H-bond acceptors, logP (octanol/water), and their position according 
to Lipinski’s rule of 5 in Table7(Keskin C et al.,2021). The drug molecule shows poor 
absorption and permeation when they have more than 5 hydrogen bond donors, molecular 
weight over 500, logP is over 5 and more than 10 hydrogen bond acceptors. In this study, out 
of 19 ligand 16 structures showed possible values for the properties analyzed and exhibited 
drug-like characteristics based on Lipinski’s rule of 5. Methicillin has more than 7 rotatable 
bonds. Rotatable bond more than 10 and molecular weight more than 500 can lead to decreased 
permeability and oral bioavailability. But ceftobiprole and ceftaroline shows molecular weights 
more than 500. Hence to improve the action of these two drugs we have highlighted the non-
essential regions. This may possibly be spliced to reduce the molecular mass. However, the 
effectiveness of these low molecular mass compounds has to be tested in both in-vivo and in-
vitro (Rachel E.Rigsby et al., 2016; Liangjiang et al., 2010). 
    The bio-reduction of aqueous Ag+ ions by the root extracts shows good UV result ranging 

(C45H74O1

7) 

Schidigerasa

poninD5 

(C39H64O1

3) 

 

740 

 

6 

 

13 

 

7 

 

5.43 

 

 

3 

Asarinin 

(C20H18O6) 

 

354 

 

 

2 

 

6 

 

0 

 

3.46 

 

0 

Saponins 

Beta-Aescin 

Beta-Escin 

(C55H86O2

4) 

 

 

 

1131.26 

 

 

16 

 

 

24 

 

 

13 

 

 

4.01 

 

 

3 

SAPONIN 

(C58H94O2

7) 

 

 

1223.3 

 

14 

 

27 

 

15 

 

3.10 

 

3 
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between 400-600nm at known mixing ratio. The reduction of the metal ions through fresh root 
extracts leading to the formation of silver nano particles of fairly well-defined dimensions. The 
green chemistry approaches towards the synthesis of silver nano particles have many 
advantages (Mohammad Asif, 2021).The positive outcomes upon applied areas of such eco-
friendly nanoparticles in bactericidal, wound healing and other medical applications  makes 
this method potentially exciting for the large-scale synthesis of other inorganic materials (Nano 
materials)(Jayasree G.V. et al.,2013).The N-H and C-O stretching of the aromatic amine groups  
and  stretching aromatic amine groups peak values of FTIR analysis  indicates presence of silver 
nanoparticles at three different processed sample conditions. The strong binding capabilities C-
O forms different amino acid residues and stability of the medium was increased due to the 
presence of the nano particles. The different bright elliptical and the spherical shape (nm) after 
HR-SEM analysis results shows the presence of silver nitrate after reductions. Comparatively 
aqueous fresh root extract contains more phytochemicals as compared to fresh leaf extract and 
the result obtained mainly varied due to the presence various variable parameters such as 
change in the climate, pH concentration, and different solvent quantity used, different 
conditions, and different minerals uptakes from the soil (Shabaaz J.P. Begum et al., 2022). 
Fresh and healthy Asparagus racemosus root and leaf sample out of contamination showed 
perfect phytochemical drugs useful for treating various diseases (Sapana Jadoun et al., 
2021).The quantitative phytochemical screening analysis with highly stable variable parametric 
situations were selected for drug formulation and designing purpose by docking and post 
docking analysis(Nagamani et.al.,2012;Prasanth Tiwari et.al.,2011). The phytochemical 
constituent Shatavarin shows best and strong interaction for drug formulation and drug design 
method using iGEMDOCK analysis. The overall binding energy of drugs having antiviral 
GP120 (-107.169), anticancer 30WJ (-118.366), anti-inflammatory 4COX (-172.98) and anti 
bacterial 3UX (-107.944) effects with unique docking scores (Fengxu Wu et al., 2020; Fan Yi 
et al., 2018). 
Conclusions 
The green synthesis of fresh sample root reveals better nanoparticles characterization and 
phytochemical analysis result. The binding energy and affinity towards different drugs varies 
depending upon the variation of different environmental parameters. Shatavarin the 
phytochemical constituent of A.racemosus root shows better antibacterial result of the selected 
gram positive and gram negative microorganisms against E.coli, Pseudomonas aeruginosa, and 
Staphylococcus aureus with maximum zone of inhibition of 16mm, 15mm, and 14mm. The 
Small molecules and its drug likeness habitat, pharmacokinetic behaviours, medicinal 
chemistry friendliness were smoothly done and analyzed through Swiss ADME tool. The main 
advantage of the tool is high echo friendly nature  and accuracy .All the components of the 
sample material  understudy were analyzed  and drug likeness habitat were investigated .The 
best drug likeness habitat helps for drug formulation and drug designing upon the A.racemosus 
root sample .The different small  compounds  named  Shatavarin I, Shatavarin B (AsparaninB),  
SchidigerasaponinD5 and Saponins  were executed  and drug likeness of the sample plant under 
study were clearly investigated. Finally concluded that fresh root sample shows better 
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application studies of silver nanoparticles, anti-microbial, anti-cancer, anti-inflammatory 
studies etc. Drug formulation and active areas of drugs can be designed by PyMOL, GUI and 
CADD.  
Acknowledgments 
The sample materials were collected from VIT University Vellore and very much thanks to 
VIT university lab assistants for providing good cooperation during the path of investigation 
.The current research did not receive any specific grant from funding agencies in the public, 
commercial, or not-for-profit sectors. Special thanks to Kasthuri Scientific Agencies Vellore, 
Sudhakar Biological and chemicals Chennai, Bio info Pune Bangalore, Synergy Scientific 
chemicals Chennai. Extreme thanks to public for nice and kind hearted cooperation to maintain 
variable parametric situations to be highly stable. 
References  
Ashwini Naganthran, Gayathiri Verasoundarapandian , Farah Eryssa Khalid ,Mas Jaffri 
Masarudin ,Azham Zulkharnain ,Norazah Mohammad Nawawi ,Murni Karim ,Che 
Azurahanim Che Abdullah , Siti Aqlima Ahmad.(2022). Synthesis, Characterization and 
Biomedical Application of Silver Nanoparticles. Materials, 15, 427. 
https://doi.org/10.3390/ma15020427. 
Alhag,S.K., Ghramah, H.A., Al-Keridis, L.A., Al-Mekhlafi, F.A., Ibrahim, E.H., Khan, 
K.A.(2021).  Biogenic synthesis of silver nanoparticles (AgNPs) using Solanum Indicum Linn. 
Indian J. Pharm. Educ., 55(1), S202–S208. doi:10.5530/ijper.55.1s.51. 
Akifumi Oda, Keiichi Tsuchida , Tadakazu Takakura, Noriyuki Yamaotsu, Shuichi 
Hirono.(2006).  Comparison of consensus scoring Strategies for evaluating computational 
models of protein-ligand complexes. J Chem Inf Model, 46(1), 380–91.  Doi: 
10.1021/ci050283k. 
Baran, A., Baran, M.F., Keskin, C.,SevgiIrtengun Kandemir,Mahbuba Valiyeva,Sevil 
Mehraliyeva,Rovshan Khalilov,Aziz Eftekhari. (2021). Ecofriendly/rapid synthesis of silver 
nanoparticles using extract of waste parts of artichoke (Cynara scolymus L.) and evaluation of 
their cytotoxic and antibacterial activities. Journal of Nanomaterials, 2021, 2270472. 
https://doi.org/10.1155/2021/2270472. 
Bere, A.W., Mulati, O., Kimotho, J., NgOng, A.F.(2021). Carica papaya leaf extract silver 
synthesized nanoparticles inhibit dengue type 2 viral replication in vitro. 
Pharmaceuticals(Basel), 14(8), 718. Doi: 10.3390/ph14080718. 
Bednarz-Misa, I., Bromke, M.A., Krzystek-Korpacka, M.(2021). Interleukin (IL)-7 Signalling 
in the Tumor Microenvironment. Adv Exp Med Biol, 1290, 9-49. https://doi.org/10.10 07/978-
3-030-55617-4_2. 
Berman, H.M., Westbrook, J., Feng, Z. ,Gilliland, G., Bhat, T.N., Weissig, H., Shindyalov,  
I.N., Bourne, P.E.(2000).The Protein Data Bank. Nucleic Acids Res, 28(1), 235-242. Doi: 
10.1093/nar/28.1.235. 
Becker, O.M., Dhanoa, D.S., Marantz, Y.,  Dongli Chen, Sharon Shacham, Srinivasa Cheruku, 
Alexander Heifetz, Pradyumna Mohanty, Merav Fichman, Anurag Sharadendu, Raphael 
Nudelman, Michael Kauffman, Silvia Noiman. (2006).An integrated in silico 3D model-driven 



1054 | Vol. 17 Issue-9, 2022 

 

 

DOI: 10.5281/zenodo.7089063 

discovery of a novel, potent, and selective amidosulfonamide 5-HT1A agonist (PRX-00023) 
for the treatment of anxiety and depression. J. Med. Chem., 49(11), 3116–35. Doi: 
10.1021/jm0508641. 
Citi,V., Corvino, A. ,Fiorino, F., Magli, E., Perissutti, E., Santagada, V., Brogi, S., Flori, L., 
Gorica, E., Testani ,L. ,Martelli, A., Calderrone, V., Caliendo, G., Severino, 
B.(2021).Structure-activity relationships study of  isothiocyanates For H2S releasing 
properties:3-Pyridyl-isothocyanate as a new promising cardioprotective agent. J. Adv 
Res.,27,41-53. https://doi.org/10.1016/j.jare.2020.02.017. 
Chong Li, Jiancheng Wang, Yiguang Wang, Huile Gao ,Gang  Wei ,Yongzhuo Huang, Haijun 
Yu,Yong Gan,Yongjun Waqng, Lin Mei ,Huabing Chen, Haiyan Hu, Zhiping Zhang, Yiguang 
Jin. (2019).Recent Progress in drug delivery. Acta Pharm SinB, 9(6), 1145-1162. 
DOI:10.1016/j.apsb.2019.08.003.     
Das, K., Tiwari, R.K.S.,Shrivastava, D.K. (2010).Techniques for evaluation of medicinal plant 
products as antimicrobial agent: Current methods and future trends. Journal of Medicinal Plants 
Research, 4(2), 104-111. http://www.academicjournals.org/JMPR. 
Eric F Pettersen , Thomas D Goddard, Conrad C Huang, Gregory S Couch, Daniel M 
Greenblatt, Elaine C Meng, Thomas E Ferrin.(2004).UCSF Chimera--a visualization system 
for exploratory research and analysis. J Comput Chem, 25(13), 1605-12. Doi: 
10.1002/jcc.20084. 
Fengxu Wu,Yuquan Zhou,Langhui Li,Xianhuan Shen,Ganying Chen,Xiaoqing 
Wang,Xianyang Liang,Mengyuan Tan,Zunnan Huang.(2020).Computational Approaches in 
Preclinical Studies on Drug discovery and Development.Front.Chem.,8,726.   
Doi:10.3389/fchem.2020.00726. 
Fan Yi, Li Li,Li-jia Xu,Hong Meng,Yin-mao Dong,Hai-bo Liu,Pei-gen Xiao.(2018). In silico 
approach in reveal traditional medicinal plants pharmacological material basis. Chin 
Med.13,33. Doi:10.1186/s13020-018-0190-0,PMID:29946351,PMCID:PMC6006786. 
Jinn-Moon Yang,Chuan Chen Chen. (2004).GEMDOCK: A generic evolutionary method for 
molecular docking, Proteins: Structure, Function and Bioinformatics, 55(2), 288-304. Doi: 
10.1002/prot.20035. 
Jayasree G.V.,Rachita P,Krupashree ,K.,Hemanth Kumar K. and Farhath 
Khanum.(2013).Phytochemical Analysis of Methanolic extract of Roots of Asparagus 
racemosus(Shatavari).Int J Pharm Bio Sci,4(4),250-254. www.ijpbs.net.  
Kolmar Sharma & Maheep Bhatnagar.(2011).Asparagus racemosus (Shatavarin): A versatile 
female tonic. International Journal of Pharmaceutical and Biological Archives, 2(3), 855-863. 
https://www.ijpba.info/.../305. 
 
Kamat, J.P., Boloor, K.K., Devasagayam, T.P., Venkatachalam, S.R.(2000).Antioxidant 
properties of Asparagus racemosus against damage induced by gamma-radiation in rat liver 
mitochondria. J Ethano pharmacol, 71(3),425-435. http://indianmedicine.eldoc.ub.rug.nl/ 
id/eprint/ 25663. 
Keskin, C., Baran, M.F. ,Atalar, M.N., Baran A.(2021). Environmentally friendly rapid 



1055 | Vol. 17 Issue-9, 2022 

 

 

DOI: 10.5281/zenodo.7089063 

synthesis of gold nanoparticles from Artemisia absinthium plant extract and application of 
antimicrobial activities. Journal of the Institute of Science and Technology, 11(1), 365–
375.https://doi.org/10. 21597/jist. 779169. 
Khan, M.S., Tabrez, S., Al-Okail, M.S., Shaik, G.M., Bhat, S.A., Rehman, M.T., Husain, F.M., 
AlAjmi, M.F.(2021) Non-enzymatic glycation of protein induces cancer proliferation and its 
inhibition by quercetin; Spectroscopic, cytotoxicity and molecular docking studies. J. Biomol. 
Struct. Dyn, 39(3), 777–786. Doi: 10.1080/07391102.2020.1715838. 
Liangjiang Wang, Caiyan Huang , Mary Qu Yang, Jack Y Yang.(2010).BindN+ for accurate 
prediction of DNA and RNA-binding residues from protein sequence features. BMC Syst Biol, 
4Suppl 1(Suppl1),S3. http://www.biomedcentral.com/1752-0509/4/S1/S3. DOI:10.1186/1752-
0509-4-S1-S3. 
Maiti, A., Hait, N.C.(2021). Autophagy-mediated tumor cell survival and progression of breast 
cancer metastasis to the brain. J Cancer., 12,954964. https://doi.org/ 10.7150/jca.50137.  
Muhammad Asif.(2021).GREEN SYNTHESIS,GREEN CHEMISTRY,AND 
ENVIRONMENTAL SUSTAINABILITY:AN OVERVIEW ON RECENT AND FUTURE 
PERSPECTIVES GREEN CHEMISTRY IN PHARMACEUTICALS. Green Chemistry 
Technology Letters.,7(1),18-27. https://doi.org/ 10.18510/ gcti.2021.713.   
Mandal, S.C.,A. Kumar, C.K., Mohana Lakshmi, S., Sinha, S., Murugesan, T., Saha, B.P. ,Pal, 
M.(2000).Antitussive effect of Asparagus racemosus root against sulfur dioxide-induced cough 
in mice. Fitoterapia, 71(6), 686-9. Doi: 10.1016/s0 367-326x (00)00151-9. 
Ncube, N.S., Afolayan, A.J., Okoh, A.I.(2008). Assessment techniques of antimicrobial 
properties of natural compounds of plant origin: current methods and future trends. African 
Journal of Biotechnology, 7 (12), 1797-1806. 
Nagamani, Suresh, J., Ahuja, J. ,Reddy, V.(2012).Comparative phytochemical screening of 
Vatashunga, Shatavari and Shatapushpa claimed for Prajasthapana activity. Annals of 
Biological research, 3 (3), 1294-1304. https://www.scholarsresearchlibrary.com. 
Nikhal, S.B., Dambe,P.A., Ghongade, D.B., Goupale, D.C.(2010). Hydro alcoholic extraction 
of Mangifera indica (leaves) by Soxhletion. International Journal of Pharmaceutical Sciences , 
1(7),78-81.   
Prashant Tiwari , Bimlesh Kumar, Mandeep Kaur, Gurpreet Kaur, Harleen Kaur.(2011). 
Phytochemical screening and extraction a review. International Pharmaceutica Sciencia, 
1(1),98-106. http://www.ipharmsciencia.com. 
Qingpo Li , Wei Li , Haixiao Di , Lihua Luo , Chunqi Zhu , Jie Yang , Xiaoyi Yin , Hang Yin 
, Jianqing Gao , Yongzhong Du , Jian You .(2018).A  photosensitive  liposome with  NIR  light 
triggered doxorubicin release as a combined photodynamic –chemo therapy system . J. Control. 
Release, 277, 114-25. Doi: 10.1016/j.jconrel.2018.02.001. 
Rahuman, H.B.H., Dhandapani, R., Palanivel, V.(2021). Bioengineered phytomolecules-
capped silver nanoparticles using Carissa carandas leaf extract to embed on to urinary catheter 
to combat UTI pathogens. PLoS ONE , 16(9),e0256748. https://doi.org/10.1371/ journal.  
pone.0256748. 
Rachel E. Rigsby, Alison B.(2016). Parker. Using the PyMOL application to reinforce visual 



1056 | Vol. 17 Issue-9, 2022 

 

 

DOI: 10.5281/zenodo.7089063 

understanding of protein structure. Biochem Mol Biol Educ., 44 (5),433-7. 
Doi:10.1002/bmb.20966.  
Ranit Kedmi , Nuphar Veiga , Srinivas Ramishetti , Meir Goldsmith ; Daniel Rosenblum , Niels 
Dammes , Inbal Hazan-Halevy , Limor Nahary , Shani Leviatan-Ben-Arye , Michael Harlev , 
Mark Behlke , Itai Benhar , Judy Lieberman , Dan Peer.(2018).A modular platform for targeted 
RNAi   therapeutics. Nat Nanotechnol, 13(3), 214-219. Doi: 10.1038/s41565-017-0043-5. 
 
Shabaaz J.P. Begum,S.Pratibha,Janhvi M.Rawat,Divya Venugopal,Prashant Sahu,Abhilash 
Gowda,Kamal A.Qureshi and Mariusz jaremko.(2022).Recent Advances in Green 
Synthesis,Characterization,and Applications of Bioactive Metallic 
Nanoparticles.pharmaceuticals,15, 455.https:// doi.org/ 10.3390 / ph1040455. 
Sapana Jadoun,Riswan Arif,Nirmala Kumari Jangit,Rajesh Kumar Meena.(2021).Green 
Synthesis of nanoparticles using plant extracts: a review, Environmental Chemistry 
Letters,19,355-374.DOI:10.1007 /s10311-020-01074-x. 
Sapozhnikov, S.V., Sabirova, A.E., Shtyrlin, N.V., Druk,  A.Y., Agafonova, M.N., Chirkova, 
M.N., Kazakova, R.R., Grishaev, D.Y., Nikishova, T.V., Krylova, E.S., Nikitina, E.V., 
Kayumov, A.R., Shtyrlin, Y.G.(2021). Design, synthesis, antibacterial activity and toxicity of 
novel quaternary ammonium compounds based on pyridoxine and fatty acids. Eur. J. Med. 
Chem., 211, 113100. https://doi. org/10.1016/j. Ejm ec h.2020.113100.  
Shahenur Alam Sakib, Mohammad Forhad Khan, Mohammad Arman ,Faisal Bin Kader 
,Mohammad  Omar Faruk, Shaifullah Mansur Tanzil,Tapas Debnath ,Md.Areeful 
Haque,Simone  Brogi.(2021). Computer –Based Approaches for Determining the 
Pharmacological Profile of 5-(3-Nitro-Arylidene)-Thiazolidine-2, 4-Dione. Bio interface 
research, 11(6), 1380613828. https://doi.org /10. 3326 3/ BRAI C11 6.13 8061 38 28. 
Shanmugapriya Karuppusamy, Palanisamy Subramanian, Boomi Pandi, Subaskumar 
Rathinasamy, Ravikumar Sundaram, Thayumanavan Thangavelu.(2021). An eco-friendly 
Gnaphalium polycaulon mediated silver nanoparticles: Synthesis, characterization, 
antimicrobial, wound healing and drug release studies. Journal of Drug Delivery Science and 
Technology, 61, 102202. https://doi.org/10.1016/j.jddst.2020.102202. 
Sivakumar ,T.,Gajalakshmi,D.(2014).Phytochemical Screening And GC-Ms Analysis of root 
extract from A.racemosus L,IJPSR,5(12),5245-5249. 
Shide Liang, Samy O. Meroueh , Guangce Wang , Chao Qiu , Yauqi Zhou.(2009).Consensus 
scoring for enriching near-native structures from protein-protein docking decoys. Proteins, 75 
(2), 397–403. Doi: 10.1002/prot.22252. 
Van Gool, M.M.J., Van Egmond, M.(2021). IgA and FcαRI: versatile players in homeostasis, 
infection, and autoimmunity. Immunotargets Ther, 2020(9), 351-372. 
https://doi.org/10.2147/1TT.S266242. 
Van Tan,  L., Tran, T., Thi, V.D. (2021).Biosynthesis of silver nanoparticles from Bacillus 
licheniformis TT01 isolated from quail manure collected in Vietnam. Processes, 9(4), 584. 
https://doi.org/10.3390/pr9040584.  
Venkatesan, N. , Vadivu Thiyagarajan , Sathiya Narayanan, Arokya Arul, Sundararajan Raja,  



1057 | Vol. 17 Issue-9, 2022 

 

 

DOI: 10.5281/zenodo.7089063 

Sengodan Gurusamy VijayaKumar, Thandavarayan Rajarajan ,James Britto 
Perianayagam.(2005). Anti-diarrhoeal potential of asparagus racemosus wild root extracts in 
laboratory animals. J Pharm Pharmaceut Sci., 8(1), 39-46. https://www.pubmed. 
ncbi.nlm.nih.gov/15946596. 
Willsmore, Z.N., Harris, R.J., Crescioli, S., Hussein, K., Kakkassery, H., Thapa, D., Cheung, 
A., Chauhan, J., Bax, H.J., Chenoweth, A., Laddach, R., Osborn, G., McCraw, A., Hoffmann, 
R.M., Nakamura, M., Geh, J.L., MacKenzie-Ross, A., Healy, C., Tsoka, S., Spicer, J.F., Papa, 
S., Barber, L., Lacy, K.E., Karagianni, S.N.(2021). B Cells in Patients with Melanoma: 
Implications for Treatment with Checkpoint Inhibitor. Antibodies. Front Immunol. , 11. 
https://doi.org/10.3389/fimmu.2020.622442. 
Yang,  X., Chung, E., Johnston, I., Ren, G., Cheong, Y.K.(2021). Exploitation of antimicrobial 
nanoparticles and their applications in biomedical engineering. Appl. Sci., 11(10), 4520. 
https://doi.org/ 10.3390/app11104520.  
 


