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ABSTRACT

This research article aims to investigate six selected medicinal plants of Achillea millefolium (Yarrow), Alkanet,
Rumex patientia (Patience dock), Dill, Tarragon, and Sweet fennel including some principal chemical compounds of
achillin, alkannin, cuminaldehyde, dillapiole, estragole and fenchone. The definitive roles of these medicinal plants in
Omicron treatment have been investigated through quantum mechanics and molecular mechanic methods. However,
given the unprecedented challenges faced should be given a fair amount of consideration for contribution during this
pandemic. In this work, it has been investigated the compounds of achillin, alkannin, cuminaldehyde, dillapiole, estragole
and fenchone as a probable anti pandemic Omicron receptor derived from medicinal plants. Anti-Omicron drugs through
the hydrogen bonding through physico-chemical properties of medicinal ingredients bound to the database amino acids
fragment of Tyr-Met-His as the selective zone of the Omicron have been estimated with infrared (IR) and nuclear
magnetic resonance (NMR) methods. A comparison of these structures has provided new insights for the design of
substrate-based anti-targeting Omicron. Finally, five medicinal ingredients of achillin, alkannin, cuminaldehyde,
dillapiole, and estragole bound to TMH have conducted to a Monte Carlo (MC) simulation for evaluating the absorbance
of these inhibitor-active site complexes. Here, we used the network pharmacology, metabolite analysis, and molecular
simulation to figure out the biochemical basis of the health-raising influence of medicinal plants. This research article
peruses the drug ability, metabolites and potential interaction of some medicinal plants with Coronavirus-induced
pathogenesis.
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ARTICLE INFO

1. Introduction

Recently, antibodies have been almost all produced in human
cells, transformed animal cells, and these are platforms that require a
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lot of equipment, which are very long to set up. Many plant-based
antibodies can respond very quickly to the emergence of new variants
of coronavirus disease 2019 (COVID-19). The emergence of a new
coronavirus, known as a strain of the species severe-acute-
respiratory-syndrome-related  coronavirus (SARS-CoV-2) has
initiated a pandemic of COVID-19. Since its first reported case in
Wuhan, China in December 2019, new discovered evidence by both
clinicians and researchers globally have helped shed some light on the
disease pathogenesis and the nature of the virus itself. The availability
of new information subsequently fed policy changes on transmission
prevention strategies as well as development of preventative vaccines
and therapeutic drug candidates. Enforced physical distancing, hand
hygiene, and arguably proper usage of personal protective equipment
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including wearing a surgical mask remains the most effective way of controlling the spread of the disease, with
most countries which adopted such measures reporting some success in curbing the disease spread®41,

In the research of phytomedicine, it is common to observe multiple pharmacological properties from a
single plant. It is now well understood that a single plant may contain a wide range of phytochemicals, making
ethnopharmacology research both full of possibilities yet challenging. On top of exhibiting direct antiviral
effects, medicinal plants with reported anti-inflammatory activities may have pleiotropic roles in COVID-19
management as the elevation of inflammatory markers!>®l,

Achillea millefolium or common yarrow is a flowering plant in the family Asteraceae. It is native to
temperate regions of the Northern Hemisphere in Asia, Europe, and North America. It has been introduced as
a feed for livestock in New Zealand and Australia, where it is a common weed of both wet and dry areas, such
as roadsides, meadows, fields and coastal places. Achillea millefolium was used as in traditional medicine,
possibly due to its astringent effects. Yarrow and its North American varieties were traditionally used by many
Native American nations. Native American nations used the plant for healing cuts and abrasions, for relief of
ear-aches, and throat infections, and for an eye-wash. Common yarrow was used by Plains indigenous peoples
to reduce pain or fever and aid sleep (Table 1)I"2l,

Table 1. Natural ingredients against Omicron including achillin, alkannin, cuminaldehyde, dillapiole, estragole and fenchone.

Sources Compound Applied symptom

Dill Dillapiole Anorexia

Tarragon Estragole Anorexia, fever, muscle-joint pain
. . d _‘-_
Sweet fennel Fenchone Shortness of breath

Achillin Cough, sore throat, nausea-vomiting
Alkannin Diarrhea, skin rash
Cuminaldehyde Sore throat, fever, skin rash

Rumex patientia, known as patience dock®, garden patience, herb patience, or monk’s rhubarb, is a
herbaceous perennial flowering plant belonging to the family Polygonaceae. In spring it is often consumed as
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a leaf vegetable and as a filling in pies in Southern Europe, especially in Bulgaria, North Macedonia and Serbia.
It is also used in Romania in spring broths or sarmale.

Rumex patientia or Patience Dock is an uncommon weed of roadsides, farm fields, and waste areas. Some
of the distinguishing characteristics of Rumex patientia are whether the leaves are crinkly-wavy or relatively
flat, the shape of the inner tepals at maturity, size and shape of the grains, whether the grains on all 3 inner
tepals are about the same size, sometimes the length of the flower stalk, or where the stalk is jointed, or the
vein pattern on the leaves. Patience Dock has weakly crinkly-wavy leaves, tepals up to 8 mm long that are
kidney-shaped to nearly round and slightly ragged around the edge, usually a single grain about a quarter as
long as the tepal, and the flower stalk has a swollen joint near the base. It has the largest tepals of the Minnesota
Rumex species, and the (usually) single, small grain makes it unique (Table 1),

Dill or Anethum graveolens is an annual herb in the celery family Apiaceae. It is the only species in the
genus Anethum. Dill is grown widely in Eurasia, where its leaves and seeds are used as the herb or spice for
flavoring food. Dillapiole, a natural constituent of Anethum graveolens, which exhibits potential biological
properties. Dillapiole may be used as an analytical reference standard for the quantification of the analyte in
French bean Phaseolus sp. treated with pesticidal formulation, dill, caraway seeds and pharmaceutical
formulations using chromatography techniques (Table 1)1011,

Tarragon or estragon is a species of perennial herb in the sunflower family. It is widespread in the wild
across much of Eurasia and North America, and is cultivated for culinary and medicinal purposes. One
subspecies, tarragon is cultivated for use of the leaves as an aromatic culinary herb. In some other subspecies,
the characteristic aroma is largely absent (Table 1)213],

Sweet fennel is a flowering plant species in the carrot family. It is a hardy, perennial herb with yellow
flowers and feathery leaves. It is indigenous to the shores of the Mediterranean but has become widely
naturalized in many parts of the world, especially on dry soils near the sea-coast and on riverbanks. It is a
highly flavorful herb used in cooking and, along with the similar-tasting anise, is one of the primary ingredients
of absinthe (Table 1)11415],

Several compounds, such as flavonoids, from medicinal plants, have been reported to have antiviral
bioactivities'®*8l. In the present study, we investigated achillin, alkannin, cuminaldehyde, dillapiole, estragole
and fenchone as the probable anti- Omicron receptor derived from natural products (Table 1).

Our previous works have been accomplished to collect and depict the values about the major
phytochemicals generated by Artemisia annual®, Asafoetidal®”, several natural products??? and to discuss
the condition of the chemical properties and biology of the components of this plant against Coronavirus
disease infection.

The findings of the present study will provide other researchers with opportunities to identify the right
drug to combat Omicron using theoretical methods to estimate the impact of hydrogen bonding in different
linkage through seven medicinal plants of achillin, alkannin, cuminaldehyde, dillapiole, estragole and fenchone
bound to the active site of Omicron virus.

2. Theoretical backgrounds, substances and approaches

The attachment of achillin, alkannin, cuminaldehyde, dillapiole, estragole and fenchone bound to the
active site of Omicron protein has been accomplished in this work by forming relatively stable complexes
through the hydrogen bonding. Thus, a series of quantum theoretical methods of m062x/cc-pvdz pseudo=CEP
for complexes of seven inhibitors for Omicron has been done due to finding the optimized coordination of the
best structures of medicinal plant-Tyr160-Met161-His162 drug design model with infrared computations using
the Gaussian09 program packagel?. It has been indicated that polarization functions into the applied basis set
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in the computation always introduce us an important achievement on the modeling and simulation theoretical
levels. Normal mode accomplishment is the verdict of harmonic potential wells by analytic methods which
maintain the motion of all atoms at the same time in the vibration time scale leading to a natural explanation
of molecular vibrations(?-281,

Therefore, the optimized geometry coordination of medicinal ingredients-TMH complexes toward the
drug design has been run through the active site of indicated oxygen, nitrogen and hydrogen atoms in the
junction of bond and torsion angles (Table 2).

Table 2. Optimized geometry coordination with m062x/cc-pvdz pseudo=CEP for achillin, cuminaldehyde, dillapiole, and estragole
bound to active site of Omicron protein through the drug design method.

Medicinal Bond angle 9 Bond distance  (A)
ing_redignts-Omicron
active site
Dillapiole N(78)-H(79)-C(13) 179.21 N(78)-H(79)  1.03
H(79)-C(13) 1.12
N(78)-H(79)-C(13)-0(12) 55.01 C(13)-0(12) 1.41
Estragole N(71)-H(72)-C(11) 179.21 N(71)-H(72)  1.03
H(72)-C(11) 1.12
N(71)-H(72)-C(11)-0(10) 106.92 C(11)-0(10) 1.41
Achillin N(67)-H(68)-O(15) 176.18 N(67)-H(68) 1.03
H(68)-0(15) 0.99
N(67)-H(68)-0O(15)-C(13) 178.49 0O(15)-C(13) 141
Cuminaldehyde N(61)-H(62)-0(9) 179.19 N(61)-H(62) 1.03
H(62)-0(9) 0.99
N(61)-H(62)-0(9)-C(7) 31.27 0(9)-C(7) 141

Therefore, for accomplishing a stable structure of medicinal plant linkage of Omicron active site,
geometry optimization plus the NMR estimation, the frequency and intensity of the vibrational modes were
calculated with the quantum mechanical method, and the principal vibrational modes were analyzed?%,

The theoretical calculations were done at various levels of theory to gain the more accurate equilibrium
geometrical results and IR spectral data for each of the identified compounds. It is supposed that an additional
diffuse and polarization functions into the basis set applied in the computation conduct us to the magnificent
progress on the results of theoretical methods.

The simulation indicates the approaches which produce a common template of a model at a special
temperature by computing all physicochemical properties among the partition functiont-331,

Each part of the systems including medicinal ingredients-TMH has been optimized using ab-inito via
density functional theory including ECP calculations with pseudo=CEP basis sets. In addition, those systems
have been evaluated via quantum mechanics/molecular mechanics (QM/MM) approach through an our Own

N-layer Integrated molecular Orbital molecular Mechanics (ONIOM) method. In our study, differences of

force fields are debated through comparing density and energies with Optimized Potentials for Liquid
Simulations (OPLS) and Assisted Model Building with Energy Refinement (AMBER) via MC simulation. In
addition, a Hyperchem professional release 7.01 program has been applied for some additional keywords such
as PM3MM, PM6 and pseudo=CEPB*%],

Moreover, MC simulation has been accomplished on the anti-Omicron drugs This method is a class of
computational algorithms that is based on repeated random sampling to estimate the results which is often
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applied in simulating physical and mathematical systems.

Computation of random or pseudo-random numbers causes the accuracy of calculation especially for
unfeasible or impossible to compute an exact result with a deterministic algorithm®, It doesn’t always need
random numbers to use deterministic, pseudo-random sequences, making it easy to test and re-run
simulations®™, The new configuration is accepted if the energy decreases and with a probability of e 2EXT if
the energy increases. This Metropolis procedure ensures that the configurations in the ensemble obey a
Boltzmann distribution, and the possibility of accepting higher energy configurations allows MC methods to
climb uphill and escape from a local minimum®, MC simulations require only the ability to evaluate the
energy of the system, which may be advantageous if calculating the first derivative is difficult or time-
consuming. Furthermore, since only a single particle is moved in each step, only the energy changes associated
with this move must be calculated, not the total energy for the whole system. A disadvantage of MC methods
is the lack of the time dimension and atomic velocities, and they are therefore not suitable for studying time-
dependent phenomena or properties depending on momentumt7.,

3. Results and discussion

3.1. NMR analysis

NMR shifts on the database of amino acids in beta sheet conformation of Tyr160-Met161-His162 and the
four main ingredients of medicinal plants including achillin, alkannin, cuminaldehyde, dillapiole, estragole
and fenchone have been estimated to unravel the indicated atoms of H, N, O in the active sites of these anti-
virus drugs through the formation of hydrogen bonding by indicating the attack zone of TMH (Figure 1la-f).

Achillin, alkannin, cuminaldehyde, dillapiole, estragole and fenchone have approximately shown the
identical behavior (about 30-200 ppm) for various atoms in the interaction site of these compounds with
Tyr160-Met161-His162 through the NMR calculations (Figure 1). The sharpest peak of NMR spectrum has
been almost observed in 30 ppm for all principal ingredients of herbal medicine. The weakest peaks of NMR
spectrum have approximately appeared between 50-200 ppm (Figure 1).

The NMR measurements demonstrate the active sites of main ingredients of medicinal species for linking
to the Tyr160-Met161-His162 (TMH) in forming the anti-virus drugs while each active atom of oxygen and
nitrogen as the electronegative atoms for attaching to the hydrogen denotes the maximal shift in all levels in
the NMR spectra (Figure 1a—f).

H31

, Degeneracy
Haa_/
(a) H32 /DX? HaL 4 (b)
AN H23
. \ H24 Y
b?**”"ejs‘**ﬂ‘:@’/ 3.5 —
i Degeneracy | H22m‘l UJYS
7 — . e{g H22 \ - 3 - 63 ,09-07 Cq‘,g
o % H26 \ H3e e ‘
6 \ ] 25 - s o PN
W H2 F— ‘ ‘ ‘ 20
5 \W c};t H25 (:Es,, Had : dé co - > 'Cl"S C1?
C’ N\ \ / / <« = < / :
~ y | cd ‘
- ) ~  Hze I ¢ H35 \ &
4 : Bm/ AN i ola i
\15 - 9‘{2 H24
34 ‘- 1 - H23
-
0 -
0 - B R
0 100 200 300

0 50 100 150 200
Chemical shielding tensor

@) (b)

Chemical shielding tensor

Figure 1. (Continued).



Degeneracy (©)

) - Degeneracy o n>z
=2 C6 99 4 H24 mi (d)
3 4 c3 S 35 ts *
c1e T
25 c4 3] H28 [ E—"
3 o c1 - cha =
< 2 “= W27 2 Ca—H10
P . C4 \U/ HiB
15 - -
ci1 s e o
3]
l I 1 a0
il LUMJU Ji)
0.5 —
0- o
. - S . . 0 50 100 150 200
Chemical shielding tensor ; Syivg
¢ RS Chemical shielding tensor
(© (d)
Degeneracy H19 5
Degeneracy H23 © 9 — o4 (
H22 H1S €18
ot 5} ! g H17
39 oia LS. H13 2 c1 H24
- CE o /=]
235 f I 4 ma = Hzo
2 - o4 £ HL? cs H28 o s
: w1 o of 5 ] H13 ce cte s 22
5 H16 Wo 4 — H21 H2?
- H12 His L8- €g CBH1S =
H2@ 5 =
0~ ] -
P J 1 A
0 50 100 150 200
Chemical shielding tensor . 30 100 ) b ) TCO 20
Chemical shielding tensor
©) ®

Figure 1. The graphs of NMR spectra for (a) achillin; (b) alkannin; (c) cuminaldehyde; (d) dillapiole; (e) estragole; and (f) fenchone
bound to TMH Omicron active site through the drug design method by indicating the active zone of TMH in the drug design process.

3.2. IR spectra analysis and thermodynamic properties

The technique of IR for main ingredients of medicinal plants including achillin, alkannin, cuminaldehyde,
dillapiole, estragole and fenchone have been computed for stabilizing the junction of Tyr160-Met161-His162
as the anti-Omicron through the drug design method using IR spectroscopy using Gaussian09 to obtain the
best amounts for geometrical coordination and thermochemical parameters (Figure 2a—f). The most
fluctuation of frequency of IR spectra for alendronic acid, ibandronic acid, neridronic acid, and pamidronic
acid has been approximately seen between 0-3000 cm™. The sharpest peak of IR spectrum has been
approximately observed in 2000 cm™ for all principal ingredients of herbal medicine.

The strongest peaks of IR graph for principal ingredients of herbal medicine have been observed in 1850
cm* for achillin (Figure 2a), in 2000 cm™* for alkannin (Figure 2b), in 1950 cm™ for cuminaldehyde (Figure
2¢), in 2050 cm™ for dillapiole (Figure 2d), in 1850 cm™ for estragole cm™ (Figure 2e), and in 2125 cm™ for
fenchone (Figure 2f). In achillin, cuminaldehyde, dillapiole, and estragole jointed to the database of amino
acids in beta sheet conformation, Tyr160-Met161-His162, as the active site of Omicron protein in the process
of drug design, the frequency and intensity of various infrared normal modes of medicinal ingredients-TMH
complexes have been found to be significantly different through the stability of H-bonding formed between
active site of Omicron variant B.1.1.529 and medicinal ingredients which founds the anti-Omicron Variant
(Table 3 and Figure 3).
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Figure 2. IR spectrum of (a) achillin; (b) alkannin; (c) cuminaldehyde; (d) dillapiole; (e) estragole; and (f) fenchone bound to TMH
through the drug design method calculated by m062x/cc-pvdz pseudo = CEP.

Table 3. Achillin, cuminaldehyde, dillapiole, and estragole as anti-Omicron drugs in different normal modes of infrared spectra.

Inhibitor Intensity Frequency Normal mode
(km/mol) (1/cm)

Achillin 2292.987 3336.01 275

Cuminaldehyde 2270.866 3395.38 236

Dillapiole 202.722 1998.66 205

Estragole 226.961 1971.26 185
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Figure 3. IR spectrum for medicinal plants of achillin, cuminaldehyde, dillapiole, estragole anti-Omicron drugs in normal mode = 59.

The frequency and intensity TMH-junction were found to be significantly different with each medicinal
ingredient treatment including achillin, cuminaldehyde, dillapiole, estragole and fenchone. It has been seen
that the frequency and intensity for achillin, cuminaldehyde are higer than dillapiole and estragole (Figure 3).

Then, thermodynamic properties have determined the stable anti-Omicron variant complexes of main
ingredients of medicinal species-TMH through the H-bonding formation using the drug design method (Table
4).

Table 4. Thermodynamic factors of achillin, alkannin, cuminaldehyde, dillapiole and estragole bound to Omicron active site protein.

Plant component-active site  Eelectronic % Ecore-core % AG x10™ AS
107 107 (kcal/mol) (kcal/K.mol)
(kcal/mol) (kcal/mol)
Achillin —214.36 196.14 -18.21 607.28
Alkannin —-232.37 212.67 -19.69 656.56
Cuminaldehyde -165.89 150.60 -15.28 509.72
Dillapiole —198.48 180.62 —17.85 595.29
Estragole —160.68 145.47 -15.21 507.37

Furthermore, the difference of AHr among achillin, alkannin, cuminaldehyde, dillapiole, and estragole
bound to Omicron has been discussed the H-bonding due to the database of amino acids in beta sheet
conformation; Tyr160-Met161-His162 as the active site of the Omicron molecule (Table 5 and Figure 4).

Table 5. The Heat of formation, AHr (kcal/mol), among achillin, alkannin, cuminaldehyde, dillapiole, and estragole bonded to
Omicron active site (TMH) complexes at 300 K.

AHTMmH %1074 25.8242 (kcal/mol)

AHachillin AHachillin-active site) AHF %107% = AH(Achillin-active site) — (AHAchillin + AHactive site)

—76.24 9.54 —25.81

AHAIkannin AH(Alkannin-active site) AHF %107% = AH(Alkannin-active site) — (AHAlkannin + AHactive site)

—80.84 -1.40 —25.81

AHcuminaldehyde AH (cuminaldehyde-active site) AHr %107 = AH (cuminaldehyde-active site) — (AHcuminaldehyde + AHactive site)
-3.67 67.84 —-25.81

AHpitiapiole AH Dillapiole-active site) AHr %107* = AH(pillapiole-active site ) — (AHDillapiole + AHactive site )
-31.34 33.10 —-25.81

AHestragole AH Estragole-active site) AHE %107 = AH Estragole-active site) — (AHEstragole + AHactive site)

101.56 14.90 —25.83
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Figure 4. The changes of AHr among achillin, alkannin, cuminaldehyde, dillapiole, and estragole bound to Omicron active site protein.

3.3. Charge distribution

In the next step, the atomic charge of indicated atoms of oxygen junction of achillin, alkannin,
cuminaldehyde, dillapiole, and estragole with Tyr160-Met161-His162 have been evaluated in the zone of H-
bonding formation (Table 6).

Table 6. The values of atomic charge for labeled oxygen atoms in the attachment of achillin, alkannin, cuminaldehyde, dillapiole,
and estragole with Tyr160-Met161-His162.

Achillin  Charge Alkannin Charge Cuminaldehyde Charge Dillapiole Charge Estragole Charge

N(19) -0.04  N(24) ~0.04 N(13) -0.04  N(30) -004  N(23) ~0.04
N(40) -005  N(@45) -0.05 N(34) -005  N(51) -005  N(44) ~0.05
N(57) -003  N(62) -0.03 N(51) -003  N(68) -003  N(61) -0.03
N(67) 010  N(72) 0.00 N(61) 005  N(78) 038  N(71) 0.24
N(73) -011  N(78) -0.09 N(67) -012  N(84) -004  N(77) -0.05
0(14) -025  O(11) ~0.45 0(9) -045  0O(9) -015  0O(10) -0.19
0(15) -042  0(12) -0.19 0(18) -040  0O(10) -017  0O(28) ~0.40
0(24) -040  0O(14) -0.31 0(32) -024  0(12) -017  0O(42) -0.23
0(38) -023  0(21) ~0.34 0(39) -038 0490 -021  O(49) -0.38
0(45) -038  0(29) ~0.40 0(56) -031  O(56) -038  O(66) -0.32
0(62) -030  0(43) -0.26 - - 0(73) -032 - -

- - 0(50) -0.38 - - - - - -

- - 0(67) -0.29 - - - - - -

Then, in Figure 5, it has been plotted the changes of atomic charge for labeled oxygen atoms through
optimized achillin, alkannin, cuminaldehyde, dillapiole, and estragole with Tyr160-Met161-His162 complexes
due to formation of H-bonding; so, the results of Table 6 in a polar zone have declared the stability of Omicron
drugs which have been accomplished considering the oxygen as the electronegative atoms in formation the H-
bonding through using the drug design method which has suggested the modeling of anti-Omicron.

10



N24  N45 N62 NT72 N78 011 012 014 021 029 043 050 067
0.5

Atom

0.4+
-we- Alkannin

0.39 =+ - Achillin

0z --+- Cuminaldehyde
—— Dillapiole
0.1 —=x— Estragole

0

0.14

0.2

0.3

-0.

=

1 Atomic charge

0.5

Figure 5. Comparison of atomic charge versus labeled of oxygen atoms in the junction of active sites of achillin, alkannin,
cuminaldehyde, dillapiole, and estragole with Tyr160-Met161-His162.

Thus, the perspective of Figure 5 has proposed the reason for existing observed various results of the
atomic charge on medicinal plant-Omicron complexes as the anti-Omicron drugs which are principally related
to the position of active cites of indicated oxygen, nitrogen and hydrogen atoms in the junction of bond angles.
In fact, the spin density and partial charges have been obtained by fitting the electrostatic potential to fix the
charge of oxygen and nitrogen with high electronegativity in junction of electrophilic group of hydrogen in the
structures of medicinal plant-Omicron as the anti-virus drugs which conduct us toward the industry of drug
design.

3.4. MC simulation

Then, achillin, alkannin, cuminaldehyde, dillapiole, and estragole bound to TMH have directed to a MC
simulation by potential energy in 300 K via time scale (0—100) with max delta and time steps of 0.05 A, 1,
respectively (Figure 6). Optimal values are close to 0.5. Differencing the step size can have a large influence
on the acceptance ratio. The MC options dialog box lets us arrange the MC simulation parameters with 100
steps.

Study of the solution state has invoked much interest among investigators and a lot has been done in the
study of solute-solvent interactions. Water is the main solvent environment for a majority of biomolecules. It
has been estimated the potential of achillin, alkannin, cuminaldehyde, dillapiole, and estragole with a simulated
model of solute-solvent in a periodic box with maximum number of water molecules, minimum distance
between solvent and solute molecules using program package HyperChem 8B844, |t has been shown the
potential energy graph of achillin, alkannin, cuminaldehyde, dillapiole, and estragole in solvent via time scale
(0-100) in 300 K using MC method (max delta = 0.05 A, time steps = 1).

E

250 —dal

EPOT (achillin)
EPOT(alkannin)
EPOT(cuminaldehyde)
EPOT(dillapiole)
EPOT/(estragole

200

150

100

50

0 T T
0 10 20 30 40 50 60

Figure 6. MC simulation of achillin, alkannin, cuminaldehyde, dillapiole, and estragole bound to TMH as the anti-Omicron drugs.
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The results of the above observations strongly suggest that the different data observed in the achillin,
alkannin, cuminaldehyde, dillapiole, and estragole in the solvent is predominantly due to basis set functions,
induced by a change in polarity of the environment. It is clear that an increase in the dielectric constants
increases the stability of these anti-Omicron drugs.

3.5. HOMO & LUMO: Frontier orbitals

The highest occupied molecular orbital energy (HOMO) and the lowest unoccupied molecular orbital
energy (LUMO) have been calculated for some effective ingredients of achillin, alkannin, cuminaldehyde,
dillapiole, estragole and fenchone (Table 7). The HOMO, LUMO and band energy gap (eV) indicated the
pictorial explanation of the frontier molecular orbital’s and their respective positive and negative zones which
are an important factor for identifying the molecular characteristics of achillin, alkannin, cuminaldehyde,
dillapiole, estragole and Fenchone in of six selected medicinal plants of Achillea millefolium (Yarrow),
Alkanet, Rumex patientia (Patience dock), Dill, Tarragon, and Sweet fennel.

Table 7. The HOMO (a.u.), LUMO (a.u.), and band energy gap (eV) of dillapiole, estragole, Fenchone, achillin, alkannin, and
cuminaldehyde.

Molecule ELumo AE
Dillapiole 0.38
Estragole 1.68
&
$d
fa
-0.21
Fenchone 0.82
») ]
Achilin 7.49
Alkannin ‘o ® 4.04
JJ‘ “‘,‘ * “.'J
w‘_ ‘j
[}
-0.17
Cuminaldehyde ) R 3.23
9
@ *]
¥ ‘t .é"’
-0.20

—-0.09

Table 7 has shown the sequence of band energy gap for chemical compounds of natural drugs as: AEzchitiin
> AEalkannin > AEcuminaldehyde > AEestrago|e > AEfenchone > AEdillapiole Wlth the re|ati0n COEfﬁCIent Of R2 = 09374 Whlle
the band energy gap (AE) decreases, the stability of the compound increases. Therefore, the fenchone is
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predicted to be more sensitive than other ingredients.

In other words, the HOMO shows the capability for giving an electron while the LUMO as an electron
acceptor exhibits the capability for achieving an electron. Therefore, the energy gap (AE = ELumo — Enomo)
indicates the energy difference between frontier HOMO and LUMO orbital introducing the stability for the
structure and unravels the chemical activity of the molecule. In this work, energy gap establishes how achillin,
alkannin, cuminaldehyde, dillapiole, estragole and fenchone as an efficient anti pandemic Omicron receptor
derived from medicinal plants. Besides, frontier molecular orbitals run an important function in the optical and
electrical properties like in UV-Vis spectra“>49l,

The results in this article have manifested that medicinal plants and phytocompounds can have a
considerable function due to their substantial antiviral activity against Omicron, SARS-CoV-2 and other
coronaviruses. Achillin, alkannin, cuminaldehyde, dillapiole, estragole and Fenchone extracted from Achillea
millefolium (Yarrow), Alkanet, Rumex patientia (Patience dock), Dill, Tarragon, and Sweet fennel,
respectively, were identified through in-silico molecular modeling by using DFT screening. Identified natural
phytocompounds revealed to be potential in exhibiting antiviral activities by disrupting the viral life cycle
including viral entrance, replication, assembly, and discharge, as well as virus specific host targets. Thus, this
prompt increasing of pharmaceutical industry focused on phytochemical extracts from medicinal plants, and
aromatic herbs in the hopes of discovering lead compounds, with purposeful to antiviral medications.

Here, we used the network pharmacology, metabolite analysis, and molecular simulation to comprehend
the biochemical basis of the health-boosting impact of medicinal plants. The present study investigates the
drug ability, metabolites and potential interaction of the title tea with genes associated with Omicron-induced
pathogenesis.

Altogether, the evidence presented in this work supports the notion that medicinal plants have promising
therapeutic potential, especially in the case of herb products against viral infections.

4. Conclusion

The results in this article have remarked that medicinal plants due to potential active phytocomponents
might grow a further effective species in the remedy of Omicron variant. Some physical and physicochemical
attributes from optimized structure of achillin, alkannin, cuminaldehyde, dillapiole, estragole and fenchone
joined to the database amino acids fragment of Tyr160-Met161-His162 as the selective zone of the Omicron
have been distinguished. Then, the fluctuation in the NMR chemical shift has been estimated which might
have been affected by the atomic configuration of the anti-virus.

The stability of H-bonding between several medicinal ingredients of achillin, alkannin, cuminaldehyde,
dillapiole, estragole, fenchone and Omicron through the formation anti-Omicron through two probabilities of
N=H and O==H with different atomic charges have been investigated using IR methods. So, the
thermodynamic properties of Gibbs free energy, enthalpy of formation, electronic energy, core-core interaction
have approved the stability of anti-Omicron due to H-bonding formation using the drug design method. The
simulations of medicinal ingredients-Omicron show that the stabilization energy has been affected by the MC
force field and different temperature and the best results have been gained for potential energy vs. temperature
at MC force field and by increasing of temperature, our calculations have demonstrated that such extrapolation
schemes significantly overestimate the medicinal ingredients-Omicron by active site of molecule (N and O
linkage) which are the most active point at indicated structure.

Moreover, the lowering of the energy gap (AE = ELumo — Enomo) has illustrated the charge transfer
interactions taking place within achillin, alkannin, cuminaldehyde, dillapiole, estragole, and fenchone. The
atomic charges have donated the proper perception of the molecular theory and the energies of fundamental
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molecular orbitals.
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