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Abstract: Humans and multiple species of animals must be infected by coronaviruses (positive-

stranded RNA viruses) through enteric, respiratory, and central nervous system sickness with attractive 

targets for designing anti- Covid-19 conjunction. In this work, it has been investigated the compounds 

of luteolin-7- glucoside, curcumin, epicatechin-gallate, allicin, and zingerol as probable anti-pandemic 

Covid-19 receptors derived from medicinal plants. Anti-Covid-19 through the hydrogen bonding using 

the physicochemical features consisting of thermodynamic parameters, nuclear magnetic resonance 

analysis, and IR characteristics,  of luteolin-7- glucoside, curcumin, epicatechin-gallate, allicin, and 

zingerol compounds binded to the fragment of Tyrosine-Methionine-Histidine as the selective area of 

the Covid-19, IR frequency and intensity of various normal modes of these structures have been 

estimated. The theoretical calculations were accomplished at different steps of theory to achieve the 

more accurate equilibrium geometrical consequences, and IR spectral analysis for each of the complex 

drugs of O-terminal or N-terminal auto-cleavage substrate were approved to clear the structural 

flexibility and substrate attaching of seven medicinal plants bonded to the active site of Covid-19 

molecule. Comparing these compounds with two configurations prepares a new outlook for the design 

of substrate-based anti-targeting of Covid-19. This indicates a feasible model for designing a wide 

spectrum of anti-Covid-19 drugs. The compounds-based energy minimization of these materials has 

resulted in two more effectual lead compounds, N and O atoms, forming the hydrogen bonding (H-

bonding) with potent anti- Covid-19. Finally, two medicinal ingredients of allicin, curcumin, luteolin-

7- glucoside, and zingerol bonded to TMH have been directed to a Monte Carlo (MC) simulation and 

UV-Visible for estimating the absorbance of luteolin-7- glucoside, and epicatechin-gallate.  

Keywords: luteolin-7- glucoside; curcumin; epicatechin-gallate; allicin; zingerol; Covid-19; NMR; 

IR; UV-Visible. 
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1. Introduction 

The epidemiological situation in South Africa has been identified by three different 

peaks in announced cases, the latest of which was predominantly the Delta variant. Then, 

infections increased sharply, simultaneously with finding B.1.1.529 variant. The SARS-CoV-

2 variant: B.1.1.529 was monitored and evaluated by experts of the technical advisory group 

on SARS-CoV-2 Virus Evolution in 2021. 

This variant has a grand number of mutations, some of which are worrying. This variant 

has an increased risk of reinfection compared to other VOCs. So, current SARS-CoV-2 PCR 
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diagnostics can find this variant. Some experiments have shown that for one large PCR test, 

one of the three target genes is not found, and this test can be applied as a sign for this variant, 

waiting for sequencing approval. By this method, this variant has been found at more rapid 

amounts than previous waves in infection, recommending that this variant might have a growth 

privilege. It has been approved that a detrimental change in Covid-19 epidemiology should be 

determined as a VOC, and the WHO has determined Covid-19. 

People are reminded to take measures to decrease their risk of Covid-19, consisting of 

public health and social measures such as wearing masks, hand hygiene, physical distancing, 

increasing ventilation of inside spaces, preventing crowded spaces, and getting vaccinated [1-

3]. It has been announced that the global outbreak of special life-threatening pneumonia 

resulted in about 800 deaths which were world identified as the harsh syndrome CoV (SARS-

CoV) [4-8]. In addition, improved research has exhibited that the source of SARS-CoV based 

on the phylogenic discussion is most likely from bats converted to human aerosols because of 

intermediate hosts such as infectious palm civets by the virus [9-11]. CoV closely relates to 

strong breathing syndrome CoV (SARS-CoV), which is an epidemic with a short period of 

living time.  

Moreover, MERS-CoV indicates SARS-like symptoms through human infections, 

consisting of the signs like influenza: high fevers, fatigue, malaise, and rigors, but it has been 

observed later improvement into typical pneumonia in most samples. Therefore, the animal 

patience of CoV, through its power of intermediate transition into the human, is threatening 

that has been concluded with a new case of MERS-CoV recommending bats and dromedary 

camels as the source for this kind of virus sample [12-18].  

In some works, it has been explored that a prototype of the Coronaviridae family is an 

infectious bronchitis virus (IBV) which corresponds to the genetic group III of CoV and 

produces a serious economic problem for the poultry sources in the world society [19-22]. In 

fact, the researchers have not achieved any vaccine or specific antiviral cures by managing the 

treatment of symptoms and collecting experimental information [23-25]. Environmental 

elements can greatly affect the secretion of secondary metabolites from tropical plants. 

Therefore, great attention has been paid to the secondary metabolites conducted by plants in 

tropical regions that may be developed as medicines [26-28]. Several compounds, such as 

flavonoids, from medicinal plants, have been reported to have antiviral bioactivities [29-31]. 

In the present study, we investigated luteolin-7- glucoside, curcumin, epicatechin-gallate, 

allicin, and zingerol as the probable anti- Covid-19 receptor derived from medicinal plants 

(Table 1).  

Table 1. Medicinal ingredients of luteolin-7- glucoside, curcumin, epicatechin-gallate, allicin, and zingerol as 

the probable anti-Covid-19 receptor derived from medicinal plants. 
Compound Molecular structure Sources 

Luteolin-7- glucoside 
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Olive,  Star fruit,  Chili 

pepper,  Welsh onion/ Leek 
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The findings of the present study will provide other researchers with opportunities to 

identify the right drug to combat Covid-19 by theoretical methodologies to guess the effect of 

hydrogen bonding in various attachment through seven medicinal plants of Luteolin-7- 

glucoside, curcumin, epicatechin-gallate, allicin and zingerol bonded to the active site of 

Covid-19 PDB.  

2. Material and Method 

The linkage of luteolin-7- glucoside, curcumin, epicatechin-gallate, allicin, and 

zingerol bonded to the active site of Covid-19 protein has been accomplished in this work by 

forming relatively stable complexes through hydrogen bonding. Therefore, one series of 

quantum force fields, including m062x/cc-pvdz pseudo=CEP for complexes of seven inhibitors 

for Covid-19, has been accomplished through discovering the minimized coordination of the 

best molecules of natural plant-TMH drug design sample with IR calculations using the 

Gaussian09 software [32]. It has been remarked that polarization functions into the employed 

basis set in the theory always presents a magnificent achievement in the simulation and 

modeling of theoretical studies. Then, normal mode results are discovering potential harmonic 

wells by analytic methodologies that save the movement of all atoms simultaneously in the 

vibration time range toward a natural discussion of structural vibrations [33-38]. So, the 

minimized geometry coordination of medicinal ingredients-TMH complexes toward the drug 

design has been run through the active site of certain O, N, and H atoms in the linkage of bond 

and torsion angles (Table 2). 
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Table 2. The optimized characteristics of  Luteolin-7- glucoside,  curcumin, allicin, and zingerol bonded to 

TMH active site through the drug design method. 
Medicinal strcutures –  

Covid-19 target 

Bond length (Å) Bond/Torsion angle (o) 

Luteolin-7- glucoside 

N100-H101 1.0098 
N100- H101-O32 155.138 

H101-O32 0.9362 

O32-C13 1.3606 N100-H101-O32-C13 -88.906 

Curcumin 

N95-H96 1.0099 
N95-H96-O9 117.254 

H96-O9 0.9706 

O9-C6 1.3621 N95-H96-O9-C6 78.7092 

Allicin 

C37-O38 1.3600 
C37-O38-H39 112.999 

O38-H39 0.9600 

H39-S4 1.5042 C37-O38- H39- S4 41.807 

Zingerol 

N78-H79 1.0100 
N78-H79-O11 130.223 

H79-O11 0.9966 

O11-C9 1.4087 N78-H79-O11-C9 148.048 

 

So, for achieving a constant molecule of medicinal plant linkage of the Covid-19 active 

site, geometry optimization plus the nuclear magnetic resonance estimation, intensity, and 

harmonic frequency of different normal modes were computed with ab initio methods, and the 

IR spectra were analyzed [39, 40]. The theoretical computations were run at different levels of 

calculations to achieve more accurate equilibrium geometrical consequences and infrared 

spectral information for each of the certain molecules. It is recommended that polarization 

functions and an additional diffuse into employed basis sets in the calculation significantly 

improve the consequences of theoretical levels. The simulation exhibits the methodologies that 

produce a common model template at a particular temperature by measuring all 

physicochemical characteristics through the partition functions [34]. 

Each part of the model consisting of natural components-TMH has been minimized by 

quantum mechanic calculation of DFT level, including ECP computations with pseudo=CEP 

basis sets. Moreover, these systems have been estimated by QM/MM method due to the 

ONIOM method. 

 In our research, force field differences are debated by comparison of energies and 

density with AMBER  and OPLS force fields via MC minimization. Besides, a Hyperchem 

professional release 7.01 program has been employed for additional keywords like PM3MM, 

PM6, and pseudo=CEP [41, 42]. 

Moreover, Monte Carlo simulation (MC) has been accomplished on the anti-Covid-19 

drugs. This approach is a group of theoretical algorithms based on repeated random cases to 

evaluate the consequences, usually employed in the simulation of mathematical and physical 

models.  

Calculation of pseudo-random or random amounts generates computation accuracy, 

particularly for the impossible or unfeasible calculation to a precise consequence with a 

deterministic algorithm amount [43]. Applying deterministic, pseudo-random sequences 

doesn't need random numbers, causing it easy to examine and redo the simulation levels [44]. 

A novel configuration is approved if the energy reduces and with a possibility of e−∆E/kT if the 

energy enhances. This Metropolis process ensures that the configurations in the ensemble 

follow a Boltzmann distribution, and the probability of proving higher energy configurations 

permits Monte Carlo force fields to go up and flee from a local minimum well [44]. 

Monte Carlo force fields need only the capability to estimate the system's energy, which 

might benefit if computing the first derivative is hard or time-consuming. Moreover, since only 

a single particle is passed in each step, only the energy altering accompanied by this motion 
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should be computed, not the total energy for the total system. A benefit of Monte Carlo methods 

is the loss of time dimension and atomic speeds, so they are not appropriate for investigating 

features relating to momentum or time-dependent phenomena [44]. 

3. Results and Discussion 

The computation of hydrogen nuclear magnetic resonance 1H-NMR on the foundation 

of amino acids in the beta-sheet conformation Tyrosine-Methionine-Histidine and the four 

main ingredients of medicinal plants, including curcumin, epicatechin-gallate, allicin, and 

zingerol oleuropein, and quercetin have been evaluated to explorer the certain atoms of 

hydrogen, nitrogen, and oxygen in the critical areas of these anti-virus medicines through the 

generating of H-bonding by identifying the attack point of Tyrosine-Methionine-Histidine 

(Figure1a-d). 

(a) 

 

 

(b) 
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(c) 

 

 

(d) 

 

 

Figure 1. NMR spectra of (a) curcumin; (b) epicatechin-gallate; (c) allicin; (d) zingerol bonded to TMH Covid-

19 active site through the drug design method by showing the active region of TMH in the drug design process. 

The nuclear magnetic resonance analysis shows the critical points of the principal 

components of medicinal plants for binding to the Tyr160-Met161-His162 (TMH) due to 

producing the anti-virus drugs. In contrast, each active atom of O and N as the electronegative 
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atoms for binding to the H remarks the maximal shift in all steps in the NMR spectrum [45-52] 

(Figure 1 a-d).  

Then two main ingredients of medicinal plants, including allicin and curcumin, were 

computed for strengthening the linkage of Tyr160-Met161-His162 as the anti-Covid-19 drug 

using the drug design model by infrared spectroscopy at Gaussian09 program software (Figure 

2 a,b).  

(a) 

       

(b) 

 

 

 
 

 

 

 

 

Figure 2. IR spectrum of (a) allicin and (b) curcumin bonded to TMH through the drug design method 

calculated by m062x/cc-pvdz pseudo=CEP. 

Moreover, the difference of ∆HF among Luteolin-7- glucoside, curcumin, allicin, and 

zingerol bonded to Covid-19 has been discussed in the H-bonding due to the basis of amino 

acids in the beta-sheet feature; Tyr160-Met161-His162 as the critical point of the Covid-19 

protein (Table 3, Figure 3). 

 

 

 

 

https://doi.org/10.33263/BRIA%20BRIAC134.345
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIA BRIAC134.345  

 https://biointerfaceresearch.com/ 
8 of 15 

 

Table 3. The heat of formation, ∆HF (kcal/mol),  among luteolin-7- glucoside,  curcumin, allicin, and zingerol 

bonded to Covid-19 active site (TMH) complexes at 300 K. 

 

Figure 3. The difference of ∆HF among Luteolin-7- glucoside, curcumin, allicin, and zingerol bonded to Covid-

19 active site (TMH) complexes at 300 K. 

For the next level, the atomic charge of exhibited atoms of O- junction of luteolin-7- 

glucoside, curcumin, epicatechin-gallate, and zingerol with Tyrosine-Methionine-Histidine 

have been measured in the region of H-bonding existence (Table 4). 

Table 4. The values of atomic charge for labeled oxygen atoms in the attachment of luteolin-7- glucoside, 

curcumin, epicatechin-gallate, and zingerol with Tyr160-Met161-His162. 

Luteolin-7- 

glucoside 

charge curcumin charge Epicatechin- 

gallate 

charge Zingerol charge 

O10 -0.0964  O9 -0.2143      O9 -0.1837       O11 -0.3202      

O24 -0.3160       O18 -0.3137     O12 -0.2407       O12 -0.2373       

O25 -0.3041       O19 -0.3139     O19 -0.3960       O13 -0.2051       

O26 -0.3403       O25 -0.2046       O26 -0.2326        

O28 -0.3417       O26 -0.2046     O27 -0.2524       

O29 -0.1883       O26 -0.2318     O28 -0.2273        

O30 -0.3368        O29 -0.2258        
O31 -0.2135       O30 -0.2114       

O32 -0.2090      O31 -0.2115       

 O32 -0.2491      

Then, in Figure 4, it has been plotted the changes in atomic charge for labeled oxygen 

atoms through optimized luteolin-7- glucoside, curcumin, epicatechin-gallate, and zingerol 

with Tyr160-Met161-His162 complexes due to the production of H-bonding. Therefore, the 

consequences of table 4 in a polar region have represented the strength of Covid-19 medicine, 

which has been simulated using the drug design model [53-62].  

The biggest critical point in Figure 4 has been observed for the samples of epicatechin-

gallate, luteolin-7- glucoside, zingerol, and curcumin, respectively, with Tyr160-Met161-

His162 considering the oxygen as the electronegative atoms in the formation the H-bonding 

due to usage of the drug design model which has recommended the simulation of anti- Covid-

19.  
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Figure 4. Comparing the atomic charge via certain O  atoms binding to active sites of luteolin-7- glucoside, 

curcumin, epicatechin-gallate, and zingerol with Tyr160-Met161-His162. 

Therefore, the outlook of Figure4 has suggested the key for the consequences of 

electronic charge of atoms on medicinal plant- Covid-19 complexes as the anti- Covid-19 

drugs, which are basically corresponded to the cite of critical points of certain O, N, and H 

atoms in the attachment of bond angles. So, the partial charges and spin density have been 

achieved by matching the electrostatic potential to make constant the charge of O and N with 

high electronegativity in the linkage of the electrophilic components of H in the foundations of 

drug plant- Covid-19 as the anti-virus medicines which lead us toward the industry of drug 

design model [63-69]. 

Then, allicin, curcumin, Luteolin-7- glucoside, and zingerol bonded to TMH have 

directed to an MC force field of simulation by potential energy in temperature of 300K versus 

time range (0-100) due to maximum delta and time steps the amount of 0.05 Å and 1 Å, 

respectively (Figure 5). So, optimal amounts are near about 0.5. Changing the step size value 

might greatly impact the considerable ratio. The options dialog box of the Monte Carlo force 

field conducts us to manage the MC simulation features with 100 steps [70-74].  

 
Figure 5. Monte Carlo simulation of allicin, curcumin, luteolin-7- glucoside, and zingerol bonded to TMH as 

the anti-Covid-19 drugs.  
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The study of the solute-solvent model has encouraged much consideration among 

scientists, and much research has been accomplished in this area [75-77]. H2O characteristic 

such as dipole moment and dielectric constant makes it a fundamental condition in most 

biological reactions. It has been evaluated the capability of allicin, curcumin, Luteolin-7- 

glucoside, and zingerol by HyperChem 8 program software [45]. It has been indicated the PE 

surface of energy for allicin, curcumin, Luteolin-7- glucoside, and zingerol in the periodic box 

of H2O molecules simulation due to about 0 to100  time scale at 300 K by Monte Carlo force 

field. The consequences of those experiments lead us to various information surrounding 

allicin, curcumin, Luteolin-7- glucoside, and zingerol in the model of solute-solvent using 

appropriate wave function and basis sets induced due to changes in polarity of the medium. 

Notably, increasing the dielectric constants enhances the power of these anti-Covid-19 drugs 

[78-82]. Ultraviolet-visible spectroscopy has characterized the compounds that absorb UV 

radiation passing through the reaction cell and alter the absorbance due to the reaction 

mechanism. This technic can be applied in the analysis of pharmaceuticals because many drugs 

are either in the state of unrefined material or in the state of the formulation. They can be 

evaluated by making a proper drug solution in a solvent and estimating the absorbance at a 

specific wavelength.  

 

 

 

 

 

 

 

 

 

 

Figure 6. The energy changing of the ultraviolet and visible spectrum for absorption of medicinal plants of (a) 

luteolin-7- glucoside and (b) epicatechin-gallate. 

In this investigation, UV-Vis absorption spectra of medicinal plants of luteolin-7- 

glucoside and epicatechin-gallate have been accomplished due to the possibility of treatment 

for Covind19 medication (Figure 6). 

4. Conclusions 

Natural medications of luteolin-7- glucoside, curcumin, epicatechin-gallate, allicin, and 

zingerol are capable of joining the basis of amino acids components of Tyrosine-Methionine-

Histidine as the target area of the Covid-19 by exhibiting the changes in their intensity and 

harmonic frequency spectra after evaluation using nuclear magnetic resonance methodology 

which is influenced by the atomic configuration of the anti-virus medicines.  

The power of hydrogen bonding between several medicinal ingredients of Luteolin-7- 

glucoside, curcumin, epicatechin-gallate, allicin, and zingerol and Covid-19 through the 

formation of anti- Covid-19 with two probabilities of N H and O H linkage considering 

different atomic charges have been investigated using IR methods. So, the thermodynamic 

properties of Gibbs free energy, enthalpy of formation, Electronic Energy, and Core-Core 
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interaction have approved the stability of anti- Covid-19 due to H-bonding formation using the 

drug design method.   

The simulations of the medicinal ingredients-Covid-19 exhibit that the relative energy 

has been impacted by the MC model of theory and various T(K), and the best consequences 

have been achieved for PE surface versus T(K) at the Monte Carlo methodology, and by 

enhancing T(K), our computations have remarked that as extrapolation features magnificently 

evaluate the medicinal ingredients-Covid-19 by the active site of a compound through nitrogen 

or oxygen critical points which are the sharpest part at the exhibited complex. 
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