
Design Engineering 
 

ISSN: 0011-9342 | Year 2021 

Issue: 9 | Pages: 10293-10306 

 
 

[10293] 
 

Investigation of Bioactive Phytocompounds 

of Trachyspermum ammi By Molecular 

Docking 
 

R. RAMKUMAR1, S.K. PERIYASAMY2* 

1Research Scholar (https://orchid.org/0000-0003-0516-8614), 

Post Graduate Research, Department of Chemistry, 

Jamal Mohamed College (Autonomous), 

Affiliated to Bharathidasan University, Tamil Nadu, Tiruchirappalli. 
2*Assistant Professor (https://orchid.org/0000-0002-9199-7429), 

Post Graduate Research, Department of Chemistry, 

Jamal Mohamed College (Autonomous), 

Affiliated to Bharathidasan University, Tamil Nadu, Tiruchirappalli. 
2*Corresponding Author: Email id: nctperiya85@gmail.com 

Abstract: 

Molecular docking research centers around computationally recreating the sub-atomic 

acknowledgment measure. It expects to accomplish an advanced adaptation for both the protein 

and ligand and relative direction among protein and ligand with the end goal that the free 

energy of the general framework is limited. To play out a docking screen, the principal 

necessity is a design of the protein of interest. Generally, the design has been resolved utilizing 

a biophysical procedure like x-beam crystallography, NMR spectroscopy can likewise get from 

homology demonstrating development. This protein structure and an information base of 

potential ligands fill in as contributions to a docking program. The achievement of a mooring 

program relies upon two segments, the pursuit calculation and the scoring capacity. In this paper 

the bioactive mixtures of Trachyspermum Ammi are investigated. 
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I. INTRODUCTION 

MOLECULAR DOCKING 

Docking is a term utilized for computational plans that endeavor to track down the best 

appending between two atoms: a receptor and a ligand. The sub-atomic docking issue can be 

characterized as follows: Given the nuclear directions of two particles, foresee their "right" 

bound affiliation. In its most broad structure, no extra information is given. Practically speaking, 

notwithstanding, extra biochemical data might be given, specifically information on the limiting 

destinations. Plainly, this impressively works with the docking issue. By the by, it ought to be 

borne at the top of the priority list that there are extra expected restricting destinations on the 
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protein surface. While it is expected to be that the essential (known) site would be the one to 

partake in the bound conformity, there is no assurance that this will be the situation (Inbal et al., 

2002). 

The more straightforward issue in docking is alluded to as "bound" docking. It identifies with 

computational plans that endeavor to remake a mind boggling utilizing the bound constructions 

of the receptor and the ligand. A "bound" structure is removed from a design of more than one 

particle, normally aco-gem of the receptor and the ligand. The objective is, be that as it may, the 

more troublesome prescient docking, additionally alluded to as the "unbound" docking. The 

unbound issue identifies with computational plans that endeavor to remake an intricate utilizing 

the unbound designs of the receptor and the ligand as referenced in figure 1. An unbound design 

might be a local construction, a pseudo-local design, or a displayed structure. In this wording, a 

local construction is the design of a particle when it is free in arrangement, in its uncomplex 

state. A pseudo-local construction is the design of an atom when complexed with a particle 

unique in relation to the one utilized for the docking. For instance, a local construction exists 

for receptor 1 however not for ligand 1. Ligand 1 was co-solidified with receptor 2. The design 

of ligand 1 separated from the complex with receptor 2 is a pseudo-local construction. The 

utilization of displayed structures is a significantly really testing task (Schafferhans and Klebe, 

2001). 

 

 

 

Fig 1. General View of Molecular Docking 

 
The protein–ligand docking issue is the forecast of a ligand adaptation and direction 

comparative with the dynamic site of an objective protein. A PC supported docking measure, 

distinguishing the lead compounds by limiting the energy of intermolecular connections, is a 

significant methodology for structure-based medication plans. Utilizing a PC strategy to 

discover an answer for a protein–ligand mooring issue includes two basic components: a decent 
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scoring capacity and an effective calculation for looking through conformity and direction 

spaces (Halperin et al., 2002 and Muegge and Rarey, 2001). 

 
II.  MATERIALS AND METHODS 

Urinary stones illness has distressed mankind since relic and can continue, with genuine clinical 

outcomes, all through a patient life time. Kidney stones create because of muddled 

collaborations of natural occasions that are no doubt set off by hereditary weakness combined 

with dietary components and way of life. Regardless of sensational advancement in both clinical 

and careful regions, still the fundamental systems of stone arrangement, personality of markers 

of repeat and its total anticipation stays a mystery (Hadjzadeh et al., 2008). The present-day 

clinical administration of lithiasis is either exorbitant or not without results. Consequently, the 

quest for antilithiatic drugs from characteristic sources has expected more noteworthy 

significance. Along these lines, the current investigation was taken up to assess the antilithiatic 

capability of seeds of Trachyspermum ammi in vitro. 

 
COLLECTION OF SAMPLES 

Seeds of Trachyspermum ammi were gathered from neighborhood market, Attuvampatti, 

Kodaikanal. 

 
PREPARATION OF AQUEOUS EXTRACT 

The seeds were concealing dried and ground into coarse powder. The watery and ethanolic 

concentrate of seeds was set up by decoction technique. At that point the concentrates were 

vanished in bubbling water shower and the got buildup was made up to a last centralization of 

0.1mg/ml with refined water and ethanol, at that point the concentrates were put away in the 

impermeable holder at 4˚C. 

 
IN VITRO CRYSTALLIZATION ASSAYS 

In vitro crystallization study empowers the determination of motor and thermodynamic states of 

arrangement and development of glasslike species. The sluggish and controlled development of 

translucent species in vitro is exceptionally valuable in the investigation of development and 

restraint of calcium oxalate monohydrate (C2 H2 CaO5). Diverse test systems have been 

proposed utilizing engineered, weakened or normal supersaturated watery arrangements of pee. 

Crystallization can be set off by adding calcium, oxalate or phosphates to response medium or by 

translucent germination of the species being scrutinized. Crystallization can occur by changing 

the pH of substances having pH-subordinate solvency. In this way, it is beneficial to search for 

an option in contrast to these methods by utilizing therapeutic plants. The different measures 
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used to survey the calcium oxalate stone arrangement are nucleation, development, collection 

and crystallization. The measures were concentrated by the expansion of calcium chloride and 

sodium oxalate under the steady pH 6.5 (Beghalia et al., 2008). 

 
NUCLEATION ASSAY 

The stone development starts from the event of cores, which implies the cycle of new gem 

arrangement. The rate restraint of nucleation of calcium oxalate monohydrate gems by the 

seeds watery and ethanolic concentrate of Trachyspermum ammi was assessed by the strategy 

for Atmani and Khan (2000), Calcium chloride and sodium oxalate arrangements were set up at 

a last convergence of 7mmol/L and 0.8mmol/L separately, in a cushion containing Tris 

0.4mmol/L and NaCl 0.5mmol/L at pH 6.5. Both the arrangements were separated multiple times 

through 0.22µm channel. 950µl of CaCl2 arrangement was blended in with 50 µl of the organic 

product remove at various focuses. Crystallization was started by the expansion of 950 µl of 

sodium oxalate arrangement. The last arrangement was attractively mixed at 800 rpm utilizing a 

PTFE-covered mixing bar. The temperature was kept up at 37˚C. The optical thickness of the 

arrangement was checked at 620nm. The pace of nucleation was assessed by contrasting the 

enlistment time in the presence and nonattendance of the seed extricates. Rate relative 

inhibitory action = [(C-S)/C] x 100, where, C is the turbidity with no test, S is the turbidity 

oxalate with a test. 

 
GROWTH ASSAY 

Recently made gems may join to shape a little, hard mass called as stones and the stage was 

alluded to as ensuing development of gems. The rate restraint of development of calcium 

oxalate monohydrate gems actuated in vitro by the seeds watery and ethanolic concentrate of 

Trachyspermum ammi was assessed by the strategy for Aggarwal et al (2010). A watery 

arrangement of 1mM Tris-HCl containing 9mM NaCl was acclimated to pH 7.8 with 1N HCl. 

Stone slurry (1mg/ml) was set up in 5mM sodium acetic acid derivation support (pH 5.8). 

Calcium oxalate monohydrate seed was added to the arrangement containing 1M CaCl2 and 1M 

Na2C2O4. The response of CaCl2 and Na2C2O4 with precious stone seed prompted the 

affidavit of calcium oxalate on the seed gem surfaces, consequently diminishing free oxalate 

that was noticeable in spectrophotometry at 214 nm. At the point when the seed remove 

arrangement was added into this arrangement, consumption of free oxalate particles will 

diminish, if the test represses calcium oxalate precious stone development. The overall 

inhibitory movement was determined as follows: Percentage relative inhibitory action = [(C-S)/C] 

x 100, where, C is the rate decrease of free oxalate with no test, S is the rate decrease of free 

oxalate with a test. 
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AGGREGATION ASSAY 

The interaction of gems in arrangement remain together to shape bigger particles called as total. 

The rate restraint of conglomeration of calcium oxalate monohydrate (COM) gems instigated in 

vitro by the seeds watery and ethanolic concentrate of Trachyspermum ammi was assessed by 

the strategy for Patel et al (2010). 'Seed' COM gems were set up by blending CaCl2 and 

Na2C2O4 at 50mmol/L. Both the arrangements were equilibrated at 60˚C in a water shower for 

1 hour and afterward cooled to 37˚C short-term. The gems were gathered by centrifugation and 

afterward dissipated at 37˚C. Calcium oxalate (CaOx) gems were utilized at a last centralization 

of 0.8mg/ml, cradled with Tris 0.5mmol/L and NaCl 0.15mmol/L at pH 6.5. Investigations were 

led at 37˚C in the nonattendance and presence of the seeds remove. The rate accumulation 

restraint rate (Ir) was then determined by contrasting the turbidity within the sight of the seed 

separate with that acquired in the control utilizing the accompanying equation is Ir = (1-turbidity 

test/turbidity control) x 100 

 
MOLECULAR DOCKING 

 

IDENTIFICATION OF PHYTOCOMPOUNDS 

The phytocompounds of seeds mixtures of Trachyspermum ammi were recovered from 

accessible writing GC-MS information. 

 
PROTEIN DATA BANK 

The Protein Data Bank (PDB) was a storehouse for the 3-D underlying information of 

enormous organic atoms, like proteins and nucleic acids as referenced in figure 2. The 

information ordinarily got by X-beam crystallography or NMR spectroscopy and presented by 

scholars and organic chemists from around the world and can be gotten to at no charge on the 

web. The PDB was administered by an association called the World Protein Data Bank. 
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Fig 2: Home page of Protein Data Bank 

The PDB was a distinct advantage in spaces of primary science, like underlying genomics. Most 

major logical diaries, and some financing organizations, like the NIH in the USA, presently 

expect researchers to present their construction information to the PDB. Assuming the 

substance of the PDB were considered as essential information, there were many determined 

(i.e., optional) data sets that classify the information in an unexpected way. For instance, both 

SCOP and CATH arrange structures as indicated by kind of design and accepted developmental 

relations. The construction records might be seen utilizing one of a few open-source PC 

programs. Some other free, however not open-source programs incorporate VMD, MDL 

Chime, Swiss-PDB Viewer, StarBiochem (a Java-based intuitive sub-atomic watcher with 

coordinated inquiry of protein databank) and Sirius. The RCBS PDB site had contained a broad 

rundown of both free and business atom perception projects and internet browser modules. 

 
DRUG BANK 

The Drug Bank data set is a one-of-a-kind bioinformatics and cheminformatics asset that joins 

nitty gritty medication (i.e., substance, pharmacological and drug) information with complete 

medication target (i.e., grouping, design, and pathway) data as referenced in figure 3. 

The information base contains almost 4800 medication passages including >1,350 FDA-

supported little atom drugs, 123 FDA-endorsed biotech (protein/peptide) drugs, 71 nutraceuticals 

and >3,243 
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trial drugs. Moreover, in excess of 2,500 non-repetitive protein (for example drug target) 

successions are connected to these FDA supported medication passages. Each Drug Card 

passage contains in excess of 100 information fields with half of the data being given to 

sedate/synthetic information and the other half gave to tranquilize target or protein information. 

Fig 3. Home page of Drug Bank 

PUBCHEM COMPOUND 

PubChem is a data set of compound particles addressed in figure 4. The framework was kept up 

by the National Center for Biotechnology Information (NCBI), a segment of National Library 

of Medicine, which was important for the United States National Institutes of Health (NIH). 

PubChem can be gotten to free of charge through a web UI. A large number of compound 

designs and clear datasets can be unreservedly downloaded by means of FTP. PubChem contain 

substance depictions and little particles with less than 1000 iotas and 1000 bonds. The 

American Chemical Society attempted to get the U.S. Congress to confine the activity of 

PubChem, on the grounds that the case it had rivaled their Chemical Abstracts Service. In 

excess of 80 information base sellers add to developing PubChem data set. 
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Fig 4. Home page of PubChem Compounds 

PubChem was intended to give data on natural exercises of little particles, by and large those 

with atomic weight under 500 Daltons. PubChem's incorporation with NCBI's Entrez data 

recovery framework gives sub/structure, likeness structure, bioactivity information just as 

connections to natural property data in PubMed and NCBI's Protein 3D Structure Resource. 

PubChem Compound was an accessible data set of synthetic designs with approved substance 

portrayal data gave to depict substances in PubChem Substance. Designs put away inside 

PubChem Compounds are pre-bunched and cross-referred to by recognize and similitude 

gatherings. 

 
CHEMSKETCH 

Chemsketch is intended to be utilized all alone for drawing compound designs, responses, 

schematic outlines or incorporated with other ACD applications and as the front finish to our 

product. Ready to import Windows Metafile, MDL MOL, CS ChemDraw, or ISIS/Sketch BIN 

record as referenced in figure 5. Fare Bitmap, TIFF, Metafile, MOL, Paintbrush, ISIS/Sketch, 

GIF, and ChemDraw. Completely stacked with helpful pre-drawn constructions including lab 

gear, DNA/RNA building unit, amino acids and so forth Constructions can be 2D "cleaned" just 

as 3D improved utilizing ACD's incredible calculation. Distribute an expert quality report from 

inside ChemSketch or drag drop structures/text into MS applications. 
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Fig 5. Home page of ChemSketch 

 

ACCELRYS – DISCOVERY STUDIO 2.1 

Accelrys was a product organization settled in the US, with portrayal in Europe and Japan. It had 

given programming to substance research, particularly in the space of medication revelation and 

material science as figure 6. Accelrys was begun in 2001 from the combination of five 

organizations: Molecular Simulations Inc, (MSI), Synopsis Scientific Systems, Oxford 

Molecular, the Genetics Computer Group (GCG), and Synomics Ltd. In 2004, Accelrys gained 

SciTegic, maker of the Pipeline Pilot programming. Accelrys deals with a Nanotechnology 

Consortium creating programming devices for sane nano plan. 
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Fig 6. Discovery Studio 2.1 

✓ Pipeline Pilot, a program that filled in as the association of numerous bits of 

programming from various merchants, along these lines assembling a "pipeline". 

✓ Accord, a Cheminformatics stage. 

✓ Materials Studio, a set-up of projects for material science. 

✓ Discovery Studio, a set-up of projects for life sciences. 

 

ACADEMICALLY LICENSED PROGRAMS 

Commercial grade designs representation was accessible free of charge to all scholastic, 

government and business analysts through Discovery Studio (DS) Visualizer. With DS 

Visualizer, you can envision and share sub-atomic data in a reasonable and steady manner, and 

in a wide assortment of industry-standard organizations. You can likewise make top notch 

designs. DS Visualizer runs on Windows 2000, XP and Vista, Red Hat Enterprise Linux 

renditions 3, 4 and 5 and SUSE Enterprise Linux 10. Included with DS Visualizer, the DS 

Visualizer ActiveX Control was a sub-atomic watcher that gives intelligent 3D representation. 

Addition the ActiveX Control into Microsoft PowerPoint and Internet Explorer for great 

intelligent graphical show of your sub- atomic constructions. Disclosure Studio 2.1 was the 

most progressive computational medication 



Design Engineering 
 

ISSN: 0011-9342 | Year 2021 

Issue: 9 | Pages: 10293-10306 

 
 

[10303] 
 

revelation climate accessible, highlights huge new science and convenience improvements. It 

was a solitary, amazing, simple to-utilize, graphical interface for drug plan and protein 

demonstrating research. Disclosure Studio 2.1 consolidated set up highest quality level 

applications, for example, Catalyst, Modeler, and CHARMM that have long stretched of 

demonstrated outcomes and uses state of the art science to address the medication revelation 

difficulties of today. 

 
(A) RECEPTOR-LIGAND INTERACTIONS 

 
The collaborations between a receptor and a ligand were major to medicate disclosure. 

Disclosure Studio gave a bunch of techniques to foreseeing and investigating the cooperation’s 

between protein receptors and ligands. These strategies permitted us to complete construction- 

based plan, or even to look at potential connections with hypothetical designs, for example, 

homology models. A typical procedure fundamental to receptor-ligand collaborations was 

docking. Revelation Studio gave a few docking strategies just as a rich graphical interface to 

outsider docking devices like GOLD. Revelation Studio likewise has incorporated a few 

strategies pertinent to piece-based plan, for example, the De Novo conventions. Examination of 

theoretical postures was additionally conceivable by means of a progression of scoring 

capacities, hydrogen bonds and knocks, and significant level physical science-based scoring 

strategies to foresee restricting energies. 

 

(B) DOCK LIGANDS (LIGAND FIT) 

The Dock Ligands (Ligand fit) protocol in Discovery Studio had three stages: 

Docking: During Docking, an attempt was made to dock a ligand or series of ligands in to a 

user defined binding site. 

In-situ Ligand Minimization: In this stage, the ligands may be energy minimized in the 

presence of a fixed or partially flexible receptor. 

Scoring: During scoring, various scoring functions may be applied to ligands. The Dock 

Ligands (Ligand fit) protocol had allowed us to combine docking, minimization, and scoring 

in one protocol run. Groups of parameters had allowed us to control the three phases of the 

protocol: docking, minimization, and scoring. 

 

RETRIEVAL OF 3D STRUCTURE 
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The following steps were used to retrieve the 3D structure. 

Step 1: The Google website was visited and in the search column the keyword RCSB was 

entered; the search button was clicked. 

Step 2: The RCBS homepage was displayed. 

Step 3: In the search column enter the receptor name as PBP2A Protein, then the list 

of receptors was displayed. 

Step 4: From the list, structure of protein was selected and then 3D structure of receptor 

was saved as 1VQQ. 

 
SELECTION OF LIGAND 

The following were the steps used in the selection of the Ligand. 

Step 1: The Google website was visited and in the search column the keyword PubChem 

Compound was entered; the search button was clicked. 

Step 2: PubChem home page was displayed. 

Step 3: In search box enter the compound name. 

Step 4: Select the structure for the compounds in Pubchem. 

Step 5: The selected compounds from Pubchem were drawn by using Chemsketch and 

saved in. mol format. 

Step 6: Load the structure in discovery studio 2.1 

 

 

DOCKING PROCESS 

Before beginning the docking, it was necessary to specify a binding site of the receptor. Ligand fit 

uses a method based on protein shape searching for cavities. Often the largest cavity was part of 

the ligand – binding site. 

The docking process has the following steps: 

Step 1: The water molecules and heta atoms are selected and deleted. 

Step 2: In the structure menu, crystal cell was expanded and remove cell was selected. 

Step 3: In the edit menu, preferences were expanded and clean protein was selected 

by expanding the protein utilities. 

Step 4: In the tool’s explorer, the “apply force” was selected. 

Step 5: In the protocol’s explorer, by expanding the simulation. Minimization was selected. 
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Dynamics (equilibrium) was selected. 

Step 6: Under the “Binding site” from Tools Explorer, “Define protein molecule as Receptor” 

was selected. 

Step 7: The “Find sites from Receptor cavities” under the Binding site was selected. 

Step 8: A list of binding sites was opened in the hierarchy view. 

Step 9: The 3-D Structure of Ligand was loaded. 

Step 10: The Receptor- Ligand interaction Protocol was selected. 

Step 11: The other Parameters were set as default. 

Step 12: The RUN Button was clicked for docking process. 

Step 13: The Results were analyzed. 

Step 14: From the results obtained, the least Dock Score Value was chosen. 

Step 15: The results were based not only on the Dock Score, but also depend on the 

Hydrogen Bonding. 

Here, the particle with least Dock Score was chosen first. At that point the particle presents in the 

chain of importance see was likewise chosen. From the device bar Structure was clicked and 

Hydrogen Bonds from Monitor were chosen. In the event that there is any Hydrogen Bonds, the 

in addition to (+) sign was available before Hydrogen Bonds in the progression window which 

shows that there was an amino corrosive communication between the receptor and the ligand. 

This was said as Stable Interaction. 

 

III. CONCLUSION 

In conclusion, the discoveries of the current examination support the people data of utilization 

of Trachyspermum ammi seeds on kidney stone treatment. The treatment shows that out of 25 

mixtures thymol and linalool is a likely inhibitor for urolithiasis. From the current investigation 

we infer that the Trachyspermum ammi seeds have logical legitimate activity against the lithiasis, 

and could be extrapolated in individuals as a substitute treatment. 
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