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ABSTRACT

Sars-Cov-2 which was first identified at the end of 2019 due to Corona Virus infection is still a worldwide pandemic because
there is no specific drug that can fight this virus. Several problems, such as the performance of the vaccine that functions to
relieve symptoms of Sars-Cov-2 virus infection, have sparked a new view of alternative medicine through natural ingredients
as an alternative treatment for this viral infection. The chemical compound Zingiber officinale has potential as an antitussive,
but its specific performance is unknown. So in this study, we will predict the molecular mechanism of chemical compounds
from Zingiber officinale as a candidate for antitussive Sars-Cov-2, through an in silico approach. The samples of chemical
compounds in this study were obtained from the database, then molecular docking simulations were carried out, protein-
ligand interaction analysis, and 3D molecular visualization. The results showed that the drug candidate compoundsThe 1,8-
cineole compound contained in Zingiber officinale is predicted as a candidate for antitussive drugs, because it has the lowest
binding energy. It is recommended that the computational simulation results in this study can be used as a reference for
conducting drug design through in vitro and in vivo tests.
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1. INTRODUCTION

Since the end of 2019 until now the world has been hit by the Covid-19 pandemic which has
had a major impact on changes in human behavior that requires humans to be able to coexist with this
virus, said the World Health Organization, common signs of infection with this corona virus include

respiratory symptoms, fever, coughing, shortness of breath and difficulty breathing [1] [2].

Some of the symptoms of COVID in the form of coughing can be treated with active antitussive
compounds which are a heterogeneous group of compounds that inhibit cough by inhibiting the
release of histamine [3][4]. Antitussive compounds can be found in herbal medicines obtained through
the use of various plants available in the environment such as red ginger. Antitussive activity of noni
copoletin, okoanoic acid, potassium, ascorbic acid, terpenoids, alkaloids, anthraquinones (such as
damnacanthal, morindone, rubiadin, and rubiadin-1-methyl ether, anthraquinone glycosides), b-
sitosterol, carotene, vitamin A, flavone glycosides, linoleic acid, Alizarin, amino acids, acubin, L-

asperuloside, caproicasam, caprylic acid, ursolic acid, rutin, and presumably proxeronine. isolated

f his pl | ™ . . ies [5] [6]
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In this computational chemistry course, we conducted an experiment related to docking ligands
derived from several active compounds found in the medicinal plant noni [7], namely Ascorbic acid
[8][9][10], Beta- carotene and Rutin by shooting them at a nail from the Sars-Cov-2 virus, to see the
presence or absence of bonds formed from the reaction between the ligands and spikes and the amount
of bond energy obtained, in this case the type of spike that will be fired with the three ligands is used.
One of the active compounds in noni with the results of the operation of several supporting
applications such as Avogadro, PyMol, Pyrx and DSV (Discovery Studio Visualizer). So in this study,
we will predict the potential molecular mechanism of chemical compounds from Morinda citrifolia as

a candidate for Covid-19 antitussives.

2. LITERATURE REVIEW
2.1 Noni (Morinda Citrifolia)
Noni is a herbaceous plant that grows bent at a tree height of 3-10 m, has many branches
with rectangular branches. The location of the leaves opposite each other in a cross, stemmed
with broad oval leaf shape resembling an ellipse or oval with a leaf length of 20-45 cm and a
leaf width of 7-25 cm, thick and looks shiny[11]. The leaf edge is flat, the tip is tapered, with
a narrow leaf base, pinnate leaf bone with dark green leaf color [12][13].

Taxonomy of noni fruit is as follows [14]

Kingdom : Plantae
Division : Spermatophyta
Subdivision : Angiosperms
Class : Dicotyledone
class boy : Sympetalae
Nation : Rubiales

Tribe : Rubiaceae
Genus : Morinda
Species : Citrifolia

Scientific name : Morinda citrifolia [15]

Noni fruit (Morinda citrifolia) contains a source of antioxidants consisting of a group of
antioxidants consisting of xeronin, proxeronin, ascorbic acid, linoleic acid, -carotene,
flavonoids and caprylit acid [16][17][18][19]. Endothelial dysfunction is an early stage of the
atherosclerotic process. Antioxidants also function to inhibit the oxidation of LDL so that
oxidized LDL is not formed [20].
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Noni fruit also contains scopoletin. Scopoletin in noni fruit can increase the activity of
endogenous antioxidants such as superoxide dismutase [21]. So that the noni fruit is not only
a source of secondary antioxidants but can increase primary antioxidants in the body [22] [23]
.The use of noni fruit and leaves as wound medicine and meat tenderizer is thought to be
related to protease activity. The high potential of protease enzyme trade has encouraged the

exploration of proteases from noni fruit and leaves [24] .

3. EXPERIMENTAL

In docking active compounds that act as ligands with spike proteins from viruses Sars Cov_2,
perform the following steps: and the last step we will see how the ligand interacts with the spike by
circling the ligand with the spike then click the Non-Bond Interactions button select Within
Selection and mark the entire Favorable column in the Interaction Type and we can see the bond that
occurs between the ligand and the spike protein which is indicated by dotted line and we save the DS
result data as the last step of the docking process of the ligand active compound with spike protein.
The systematic diagram can be seen in (Figure 1).
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Figure 1. Docking Process

4. RESULTS AND DISCUSSION
4.1 Result
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Ascorbic acid is the main active compound contained in noni (Morinda citrifolia) which
ISOMERIC SMILE data has obtained at https://pubchem.ncbi.nlm.nih.gov/ then converted into
protein databank (.pdb), before adding the active compound to ligands for docking with spikes, first
calculate the energy of the active compound before and after optimization through the Avogadro
application.

Mode of Action of Chemical Compounds from Zingiber officinale roce as Antivirus Agent
Molecular docking is the process of binding ligands to target proteins and aims to determine the
binding energy formed in stable molecular complexes Proteins were prepared using PyMol software
to remove water molecules [25] [26]. This study used a blind docking method, because the functional
side of the target protein is not yet known.

Molecular docking is a computational research method that aims to estimate the interaction and
affinity of ligands for macromolecules (usually proteins) [27] [28]. A ligand and protein molecule are
predicted by placing techniques in a certain area (active site) so as to give optimal results. Generate
interaction poses and scores that determine whether or not an interaction pose is good (docking score).
ChemPLP value is calculated based on Gibbs free energy where the smaller (more negative) the
positive control compound can be said to have a good binding affinity, indicating that the compound
easily binds to the receptor. Based on the results of the compound docking test and the positive
control of the Glycogen Synthase Kinase 3 beta (1h8f) compound, the following data were obtained:

Figure 2. Glycogen Synthase Kinase 3 beta, Ascorbic acid compound
docked with Cu203_396
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Figure 3. Glycogen Synthase Kinase 3 beta, Ascorbic acid
compound docked

Ligand, Binding Affinity, rmsd/ub, rmsd/lb
1h8f Cu203 396,-10.1.0.0,0.0

1h8f Cu203 396,-10.0,33,269,27,262
1h8f Cu203 396,-9.3,32.109,26.067

1h8f Cu203 396,-9.3,10.402,2.292

1h8f Cu203 396,-9.1,10.4,2.446

1h8f Cu203 396,-8,4,32,326,26,677

1h8f Cu203 396,-8.4,7.99,3.837

1h8f Cu203 396,-8.3,9.239,3.584

1h8f Cu203 396,-8.3,29.906,24.539

Ligands that have the lowest binding energy are able to affect the biological activity of a target
protein. The lowest binding energy values allow the formation of molecular complexes under constant

temperature and pressure [29] [30] .

5. CONCLUSION

There is Glycogen Synthase Kinase 3 beta, an ascorbic acid compound in limes which is an active
compound that binds fat which is used as an anti-obesity agent. In the docking test process, the active compound

was able to bind to the Cu-O ligand.
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