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Michelia champaca is used by the community to treat mild diseases in the

population. The plant Michelia champaca produces anti-inflammatory com-
pounds. Some anti-inflammatory classes of compounds include Phenols and
Triterpenoids. In disease prevention and treatment mechanics, COVID 19 in
particular, the ability of anti-inflammatory compounds is very significant.
Coronaviruses are viruses that were first described in 2019 attack the human
respiratory system. Cough, a runny nose, and shortness of breath for fever
are typical signs of viral infection. In defense mechanisms from corona-
viruses, ACE2 is one of the inflammatory mediators used by the body. This
study aimed to determine the potential of each group of Phenols and
Triterpenoids compounds in Michelia champaca in binding ACE2 in Silico.
The method used is docking molecule to find out the potential of anti-inflam-
matory compound groups. The ligands used in the study were Taraxerol,
Taraxeron, Ferulic Acid, and Galic Acid. The protein used in the study was
ACE2. The results showed that docking molecules for the Phenols and
Triterpenoids groups separately showed that native ligand ACE2 could not
bind to ligand copies of the Phenols and Triterpenoids groups. However,
there are similar amino acid residues in ligand copy of Gallic acid with NAG.
Gallic acid is a compound of phenols. The conclusion of this analysis is the
complete ability of treatments and disease prevention in the Michelia Cham-
paca plant as a result of COVID 19. However, the mechanism of interaction of
plant compounds with proteins that play a part in the COVID 19 mechanism
must still be demonstrated in vitro and in vivo in this research.
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Introduction

Some classes of anti-inflammatory agents, including phenols and terpenoids, play a key role in
inflammatory mechanisms (Pérez-Cano & Castell, 2016; Manosroi et al.,, 2013). Michelia champaca
is the Malvaceae genus. The Malvaceae group is characterized by Taraxerol and Taraxerone com-
pounds. A pair of Triterpenoids compounds are Taraxerol and Taraxeron (Peyeino et al.,, 2020). It
is understood that Michelia champaca comprises both components based on the identification re-
sults. In both conventional and non-conventional medicine, Taraxerol and Taraxeron were used
for various diseases, particularly those related to pathogens (Sharma & Zafar, 2015). Besides
Triterpenoids are used as anti-inflammatory compounds (Lacaille-Dubois & Wagner, 2017).
Michelia champaca also has antiinflammatory properties attributable to Phenols compounds
(Nagavani & Rao, 2010). Anti-inflammatory potential also exists for Phenols compounds, such as
Gallic acid and Phenolic acid (Kahkeshani et al., 2019; Kumar & Pruthi, 2014).
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Inflammation is due to the involvement of pathogens. The virus is one of the inflammatory
pathogens in different tissues (Chen et al., 2018). Coronavirus (CoVs) is a virus that attacks human
respiration (Corman etal., 2019). Patients with fever, dry toxin, and shortness of breath symptoms
were detected in 2019. The virus is also known as Corona Virus Disease 2019 (COVID 19) (Unhale
etal,, 2020). When the virus stays, inflammatory reactions take place inside the body. Angiotensin
Enzyme 2 (ACE2) conversion is one of the receptors of the human organism. The protein is related
to the new Coronavirus (nCoV). The protein receptor ACE2 has good interactions with the virus.
Respiratory, intestinal, testicular, and renal transmit receptors (Chen et al., 2020). The interaction
between ACE2 receptors and protein-spike viruses mediates the entry of the virus into Epithelial
cells of the host tropics in the respiratory system. IL-6 is one of the main mediators in the early
stages of interaction between virus receptors. Proteolytic cleavage of the S protein may also cause
disease severity (Chatterjee et al., 2020). The link between Coronavirus and Toll-Like Receptor
(TLR) can release IL-1{ pro-inflammatory cytokines via caspase-1 (Conti et al., 2020).

ACE?2 interactions with different compounds have been multiple studies with a potential as
antioxidants, one of which is Phenols. Some Phenols, based on a study of virtual molecular dock-
ing, have the potential to attach to ACE2 in traditional plants. (Yu et al., 2020). Docking typically
uses a single compound, but this research uses compound groups so that the position of each mol-
ecule in the receptor protéin field can be identified (Basu et al., 2020). Furthermore, the study of
Michelia champaca for the group Triterpenoids like Taraxerol and Taraxerone has been done. For
Taraxerol, it can be connected to proteins that play a role in inflammatory mediators. The similar-
ity between amino acid residue and ligand copy in molecular docking studies is one factor affect-
ing the relation of such compounds to the native ligand (Ur Rehman et al., 2013). Molecular dock-
ing studies are capable of being used as a basis in medicine and disease therapy manufacturing.
Also, coronavirus-caused diseases (COVID 19), a new pathogen, should be researched in the anal-
ysis of natural compounds that help the disease preventive and treatment process. This study
aimed to assess the potential of each group of Phenols and Triterpenoids compounds for ACE2.
This research used ACE2 as a protein receptor. This research has explored native ligand-protein
receptors and ligand copy groups of compounds. The study findings are focused on the binding
energy and amino acid residue similarity.

Material and Methods
Protein Preparation

Angiotensin-Converting Enzyme 2 was the protein used in this study (ACE2) (PDB id: 6vw1).
Protein from the http: /www.rcsb.org/ web site. 3-Dimensional protein structure to be used down-
loaded and then prepared with the removal of water molecules and other compounds so that there
are only proteins. Protein preparation using Discovery Studio. The pre-prepared protein is then
stored in PDP format.

Molecule preparation

The molecules used in this study were obtained from the web http:/pubchem.ncbi.nlm.nih.gov
in GDP format. Three classes of compounds comprise the molecules used. The first are compounds
such as Phenols and Triterpenoids. The compound is available from the PubChem web. Phenols
were Gallic Acid (PubChem id:370) and Ferulic Acid (PubChem id:445858) used in this study. The
Triterpenoids used in this study consisted of Taraxerol (PubChem id: 92097) and Taraxerone
(PubChem id: 92785).

Molecular docking analysis

Molecular docking analysis using AutoDock software version 4.2.6. 20-23 Grid map with 60 x
60 x 60 points created and lattice point distance is 0.375 °A. 24 The Lamarckian genetic algorithm
(LGA), considered one of the best docking methods available in AutoDock, is the parameter for the

39



BBC 2021

LGA specified as follows: a maximum number of 250,000 energy evaluations and a maximum num-
ber of 27,000 generations (Iman et al., 2015). Binding energy native ligand and ligand copy of
receptor protein based on RMSD Value result after docking process with PyRx. Similarities in
amino acid residues were identified using Discovery Studio (DS) software.

Results and Discussion
Based on reference studies, Michelia champaca plant compounds are described. This research

included three classes of compounds. Table 1 indicates the compound.

Table 1. Potential compound group identification on Michelia Champaca

Group Compounds Reference
Phenols Gallic Acid (Ahmad et al,, 2011)
Ferulic Acid (Ananthi & Anuradha, 2015)
Triterpenoids Taraxerol (Peyeino et al.,, 2020)
Taraxeron (Wang et al., 2009)

Data were produced using DS software in the form of images based on defined molecular dock-
ing performance.

Phenols

Here are the results of virtual screening with ACE2 receptor protein for Gallic acid and Ferulic
acid. The picture below shows that the ligand copy compounds of the Phenol group are known as
the power of native ligand-protein receptor ACE2.

Figure 1. Molecular docking ACE2 with ferulic acid and gallic acid

Figure 1 indicates that EDO and Ferulic Acid are known as the native ligand in different do-
mains. This is not the case for Gallic Acid. The ACE2 protein receptor from Native Ligand is inside
the same domain as Gallic Acid from Ligand Copy.

Triterpenoids
Taraxerol and Taraxeron were the Michelia champaca compounds in this analysis. Both mole-
cules were simultaneously tested for EDO and NAG, native ligand-receptor proteins.
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Figure 2. Molecular docking ACE2 with taraxeron dan taraxerol

Based on the data from Fig.3, the Taraxeron ligand copy is in the same domain as NAG, while
Taraxerol is in a different region. EDO is then a native ligand in another domain than the Taraxero
and the Taraxeron. Differences in ligand copy groups of Phenols, Flavonoids, and Triterpenoids
with native ligands to ACE2 receptor proteins are caused by Binding Energy - respectively ligand
copy and native ligand to receptor proteins. Binding Energy ligand a copy of protein can be influ-
enced by amino acid acids between native ligand-protein receptor ACE2 (Table 2) and ligand copy.
This is based on the results of the research contained in table 3.

Table 2. Binding energy native ligand protein receptor ACE2
Native Ligand Binding Energy (Kcal/mol) Amino Acid Residue

NAG -5,7 ASP 350, ASP 382, ALA 348,
TRP 349, HIS 401, HIS 378,
TYR 385, ASN 394, PHE
390, ARG 393, PHE 40

EDO -3 ARG 454, ARG 457, ASP 467,
PHE 456, SER 469, GLU 471,
PRO 491, THR 470

Table 3. Michelia champaca compound plant group energy binding to ACE2 protein receiver

Compounds Ligand Binding Energy Amino Acid Residue
(Kcal/mol)
Triterpenoids Taraxerol -9,6 SER128,LEU 143, TYR

127, LEU 144, ASN

149, PHE 504, ASP

269, ARG 273, PHE

274, TRP 271, HIS 345

Taraxeron -9,4 LEU 370, PRO 346, HIS

505, PHE 274, SER

To be continued 409, ASP 367, THR

41



BBC 2021

445, ARG 273, HIS 345,
TYR 515, ZN 703, THR
347, GLU 375, ARG
518, THR 371
Phenols Asam Fenolat -6,2 THR 371, GLU 406,
SER 409, ILE 446, GLN
442, LYS 441, THR
445, LEU 370, ASP
367, HIS 374
Asam Galat -5,6 LEU 391, PHE 390,
GLY 352, PHE 40, LEU
351, ASP 350, ARG
393, ASN 394

Based on the study results in Table 3, gallic acid -5.6kcal per mol and NAG-5.7kcal/mol binding
strength is well established. In comparison to the energy binding value, Gallic acid nearest to an-
other binding energy ligand copy used in this analysis is higher compared to NAG. There are also
parallels between the ligand copy of Gallic acid and the native ligand NAG for some of the same
amino acid residues.

Discussion

The detection of an active compound's ability to defend against target proteins can be known
by recognizing amino acid residues, which are very significant in the ligands binding with receptor
proteins. The binding energy between ligands and target proteins may affect Ligand amino acid
residues of receptor proteins (Mirza & Froeyen, 2020). This is consistent with the research find-
ings presented in Tables 2 and 3. The binding energy ligand copy and native ligand will affect the
similarity of amino acid residues. ASP 350, ARG 393, ASN 394, ASP 394, and others are amino acid
residues. The similarity between compounds and active sites on a target protein is of good binding
importance as ligand copies of the same amino acid residues in proteins can be recognized by DNA
in proteins (Luscombe & Thornton, 2002). Compound molecules may be binding on the active
target protein sites to pave the way for COVID 19 symptom therapy.

Currently, COVID 19 therapy is in the stages of disaster drug development. Several possible
compounds based on silico studies can be defined to help the process. Several anti-inflammatory
compound groups that can bind to the target protein were examined. The receptor protein ACE2
has been commonly used as a target in COVID 19 therapy drug findings (Gupta et al., 2020). Com-
pounds for COVID 19 are anti-inflammatory Compounds (Pinta¢ et al., 2018). Molecular docking
experiments are performed to demonstrate the mechanism of the COVID 19 receptor protein com-
pounds for certain anti-inflammatory compounds. Phenol compounds such as Gallic acid can in-
hibit COVID 19 activity based on in silico studies (Khaerunnisa et al., 2020).

Antiviral compounds include Triterpenoids and Phenols have aromatic compounds with anti-
viral potential (Wang etal.,, 2015; Suarez et al,, 2010). The compound is investigated by traditional
plants in medicine (Lin et al., 2014). Michelia champaca is a common plant used by the community
to overcome infectious diseases. In the treatment of infection, the anti-inflammatory properties of
plant (Raja & Koduru, 2014). COVID 19 is a virus that infects the breathing system (Shereen et al.,
2020).
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Conclusion

The results have shown that active compounds are capable of binding to the receptor proteins'
active sites. The binding force in the Gallic acid ligand copy and the Native Ligand NAG is demon-
strated by the binding energy. The residues of the amino acids of the two ligands also help the
similarity. In Michelia champaca the active compound can treat COVID 19 symptoms. These find-
ings can be used in in vitro and in vivo trials to find successful therapy for COVID 19.
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