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ABSTRACT 

i and 
Sales promotion through advertisements is a well established practice in modern business wo 
there is no point in going into its merits and demerits. Als0, much has been written on the need tor 

the advertisement sector as such in order to protect the gullible customers from falling prey to mis sleading advertisements. So much so that most of the countries have framed rules in this regard and India i 

exception to this. Advertising Standards Council of India (ASCI) was established in the year 1985 th d 
to deal 

with complaints against such advertisements which are indecent, false, misleading, illegal and leadingt 
unsafe practices or unfair to competition. There are many laws which contain provisions regulatin
certain type of advertisements. Also there are certain laws like, The Indian Contract Act, 1872, The Sae 
of Goods Act, 1930 and the Consumer Protection Act, 1986, which tend to protect the interests of 
deceived consumers and provide cause of action to them apart from the guidelines prescribed by the 
Supreme Court of India through a series of decisions. There are various practical difficulties in invoking 
the laws and regulating the menace. In India there is no specific statute which governs product liability
claims. But the concept product liability is incorporated under Chapter VI of the new Consumer Protection
Act 2019 and an effort is made by the Indian legal system to control the issues relating to celebiy 
endorsements.

Key Words: Celebrity Endorsement, Product Liability, Product, Service, Consumer, Sales, AdvertisecsLiability

INTRODUCTION
Common people have a strong emotional bond towards their favourite personaintreat as their idol. They are deeply impressed by their words and when they gc withou 

celebrities recommending some product or service, they become inclined to purc 
to merits or demerits thereof. This area is the 'Celebrity Endorsement' of products a the publiN 
eminent personalities, recognized for their contribution in any area directly connee T 
large, like Cinema, Television, Music (Classical also, of late), Sports (mostly 
take some deliberate action on their part, aiming at the target audience, witn an 

these 
isage o 

ces. When 

the public at 

e), Sports (mostly Cricket and 
Tennis) 

ele. 

ntion to encoura! 
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f the sponsored products or services through them, such act may fall into the category of 

he saadorsement. It may be in any one or more of the following ways. 
Celebrity 

Through messages in 

This is the most controversial form of celebrity endorsement when the celebrities try to convey 
personal capacity 

the sponsored products or services are being personally used by them and have ssage that 

tie ted in development of one or more traits in them, which is usually one, they are known in the 
o fot, TV advertisements showing a famous athlete getting tired on the ground, then regaining 

n th after consuming some health drink and claiming it to be the source of his energy and thereby 

cret of his success, is an example of such endorsements.
secre 

).Through messages as model 

In this form of endorsement, celebrities give a direct message to target audience, recommending 

use of of the sponsored products or services but as an actor not as a person. TV advertisement showing an 

actress in the role of a house maid, praising the qualities of a washing powder, falls in to this category 

).Giving public appearances

In some cases, celebrities give a deliberate public appearance with an intention to attract the 

stention of the viewers at the sponsored products or services. Using car of a particular brand with its 

logo prominently inscribed on it, in a manner which is not usual, while arriving to participate in some 

public function, falls in to this category. 

(4).Attending events 

Inaugurating factories, show-rooms, offices etc. by celebrities, on special invitation, to spread an 

impression among public, of some connection of the celebrity with that factory, showroom, or office, is 
covered under this category. This is the least controversial form of celebrity endorsement, if nothing is 

specifically suggested by the celebrity regarding goods or services. 

(5).Authorizing use of name etc. 

Authorizing use of their names, photographs or messages by the celebrities in relation to such 
products or services is covered under this category. 

How it Boosts the Sales of Products or Services 

Common people have a strong emotional bond towards their favourite personalities whom they 
treat as their ideal. They are deeply impressed by their words and when they get the message of these 
celebrities recommending some product or service, they become inclined to purchase it without going in 

to merits or demerits thereof. Also, the fans of these celebrities, specially the youngsters, get mesmerized
with the glamour surrounding them and want to follow the footsteps of their role models in a bid to 
become one like them overnight. Hence when the celebrities claim in the advertisements that they have 

been able to achieve success after using the given product or service, they are induced to procure the 
same in order to achieve the same level of success as the celebrity has acquired. 

Some Examples of Offending Celebrity Endorsements

The list of such type of offending advertisements in which the statements or actions of the 

participating celebrities seem to show clear intention of exploiting the public sentiments or encash the 
faith reposed in them by public, to serve the interests of the businesses retaining them and ultimately af 

their own, is very large. Here some examples may de sufticient to bring the point home 

A renowned Cricketer claiming some healtn arnk to be the source of his energy, while the background. 
he comes from, clearly indicates that he has been brought up in a natural environment which appears 
to be the real source of his energy, ad ne Ceebrity merely clainned that this drink contains elements 
needed to keep the body in a state of ness, t COuld have been accepted for once. But elaiming that 

he has eot his energy from that drnk is a car Case ot misleading the public who may purchase the 
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Abstract:  - graph of a finite group G is a graph whose vertex set is same as G itself and two vertices x, y  are adjacent if 

and only if 𝜇 (|x| |y|) =𝜇 (| x|) 𝜇 (|y|) . The objective of this paper is to introduce 𝜇 − graph of a finite group and discuss 

some of its properties. 

 

Keywords - Adjacency matrix, Eigen value, Energy, Mobius function, 𝜇 − graph of a finite group 

 

I. INTRODUCTION 

 Studies in group theory and graph theory play a crucial role in modern mathematics. Associating a group to a 

graph can be done in different ways and it is available in literature. Graph theory in mathematics is the most explored 

research field mainly because of its applications in different areas like chemistry, biology, physics, engineering and 

computer science. One of the important mathematical tool used for learning symmetries comprises group theory. They are 

usually connected to automorphisms of graphs. Studies in both the branches act a crucial role in modern mathematics. 

 A deep analysis of algebraic structure by graphs may unfold interesting results in the area of algebraic graph 

theory. We can associate a group to graph in many ways. One such method is by using order of the elements of the group. 

In [9], M. Sattananathan and R. Kala defined the Order Prime Graphs of a finite groups and studied some properties of 

order prime graphs. Further Ma et al [6] presented the order prime graph of finite group, they are known as Coprime 

Graphs. Also in [1], R. H.  Aravinth and R. Vignesh introduce the Mobius function graph Mn (G). 

 The aim of this paper is to introduce the concept of mobius function in connection to order of elements of a 

group. Here we try to define a new graph namely 𝜇 − graph of finite group and investigate some of its properties. In 

section 2 we try to remember some of the basic concepts. Section 3 we try to introduce a new graph namely 𝜇 − graph of 

finite group with an example. Then in section 4 we deal with some properties of 𝜇 − graph. In section 5 we discuss about 

the eigen values of 𝜇 - graph.  

 

II. PRELIMINARIES 

 Here we are going to give a fast out look to the definitions and theorems which we are useful in the upcoming 

sections.   

Definition 2.1:[10] The Mobius function 𝜇 is defined as follows:
  

   
𝜇 (1) = 1 

If n > 1, write n = 𝑝1
a1𝑝2

a2 … 𝑝𝑘
a𝑘 . Then 

μ(n) =  {(−1)k  if  a1 =  a2 = ⋯ =  ak =   1
0                                   otherwise

 

 

Definition 2.2:[7] For a pair of vertices u and v of a graph G, the length of any shortest path between u and v of a 

connected graph G is called the distance between u and v and is denoted by d( u, v ). 

 

The diameter of G is defined as max {d ( u ,v )| u ,v V(G )} and is denoted by diam(G).  

Definition 2.3:[3,4] Let G be a graph with n vertices v1 ,v2 ,… , vn. Then the adjacency matrix, A = A ( G ) is a square 

matrix of order n whose (i,j)- entry is defined as 

Ai,j = {
1  if vi adjacent to vj

0                 otherwise
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Abstract 

Word-of-mouth plays a crucial role in shaping consumer buying behavior. Performance of motion picture 
industry is highly susceptible to the occurrence of word-of-mouth. One of the main factors that decide the 
receptiveness of word-of-mouth is the perceived social relationship between the source and the recipient. 
This study investigates the role of tie strength in the    word-of-mouth receptiveness and movie promotion 
among the Indian movie-goers. 868       movie-goers were selected using multi-stage random sampling 
technique from the state of Kerala, India. Findings reveal that young movie-goers are more receptive to 
word-of mouth than older movie-goers. For frequent movie-goers, monthly income is found to be 
insignificant with their word-of-mouth receptiveness. Frequent movie-goers exhibited a higher word-of-
mouth receptiveness than non frequent movie-goers. Tie strength significantly influence the movie-goer’s 
word-of-mouth receptiveness and it act as a moderating variable between word-of-mouth receptiveness 
and movie-going intention. When compared to weak-tie, strong-tie exerts a greater influence on word-of-
mouth receptiveness. 
Keywords: Word-of-mouth, word-of-mouth-receptiveness, motion picture industry, tie strength, strong tie, 
weak tie 
 

1. Introduction 

Indian Motion Picture Industry (MPI) is the biggest in the world in terms of number of 
films it produces annually and second in terms of annual theatrical admissions just 
behind China (Jain et al., 2016; Shankar & Ram, 2021). This industry comprises of 
several sub-set on the basis of numerous linguistic groups in India. According to a 
report published by Deloitte in 2016, the Indian box office revenue of 138 billion is 
expected to mark an 11 percent CAGR, crossing  238 billion by 2020 (Jain et al., 
2016).The Malayalam MPI commonly known as ‘mollywood’ occupies fourth position in 
the country in terms of revenue generation (Statista Research Department, 2021). The 
key growth drivers consist of increasing number of multiplexes in rural and semi urban 
cities, growing number of middle class with more disposable income, digitization and 
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Isolation and In Silico Inhibitory Potential against SARS-CoV-2
RNA Polymerase of the Rare Kaempferol
3-O-(6′′-O-acetyl)-Glucoside from Calligonum tetrapterum
Yerlan M. Suleimen 1,2 , Rani A. Jose 3,4, Gulnur K. Mamytbekova 5, Raigul N. Suleimen 5,*,
Margarita Y. Ishmuratova 6 , Wim Dehaen 3 , Bshra A. Alsfouk 7 , Eslam B. Elkaeed 8 , Ibrahim H. Eissa 9

and Ahmed M. Metwaly 10,11,*

1 Technopark Department, Kazakh University of Technology and Business, Nur-Sultan 010000, Kazakhstan
2 The Laboratory of Engineering Profile of NMR Spectroscopy, Sh. Ualikhanov Kokshetau University,

Kokshetau 020000, Kazakhstan
3 Molecular Design & Synthesis KU Leuven, Department of Chemistry, Celestijnenlaan 200F,

B-3001 Leuven, Belgium
4 Department of Chemistry, St. Dominic’s College, Mahatma Gandhi University, Kanjirappally 686512, India
5 Department of Technical Physics, Faculty of Physics and Technology, L.N. Gumilyov Eurasian

National University, Nur-Sultan 010010, Kazakhstan
6 Department of Botany, E.A. Buketov Karaganda University, Karaganda 100024, Kazakhstan
7 Department of Pharmaceutical Sciences, College of Pharmacy, Princess Nourah bint Abdulrahman University,

P.O. Box 84428, Riyadh 11671, Saudi Arabia
8 Department of Pharmaceutical Sciences, College of Pharmacy, AlMaarefa University,

Riyadh 13713, Saudi Arabia
9 Pharmaceutical Medicinal Chemistry & Drug Design Department, Faculty of Pharmacy (Boys),

Al-Azhar University, Cairo 11884, Egypt
10 Pharmacognosy and Medicinal Plants Department, Faculty of Pharmacy (Boys), Al-Azhar University,

Cairo 11884, Egypt
11 Biopharmaceutical Product Research Department, Genetic Engineering and Biotechnology Research Institute,

City of Scientific Research and Technological Applications (SRTA-City), Alexandria 21934, Egypt
* Correspondence: kasim_rai@mail.ru (R.N.S.); ametwaly@azhar.edu.eg (A.M.M.)

Abstract: The phytochemical constituents of Calligonum tetrapterum Jaub. & Spach (Family Polygo-
naceae) were studied for the first time. The study resulted in the isolation of the rare flavonol glycoside,
kaempferol 3-O-(6′′-O-acetyl)-glucoside,(K3G-A). The potential inhibitive activity of K3G-A toward
SARS-CoV-2 was investigated utilizing several in silico approaches. First, molecular fingerprints and
structural similarity experiments were carried out for K3G-A against nine co-crystallized ligands
of nine proteins of SARS-CoV-2 to reveal if there is a structural similarity with any of them. The
conducted studies showed the high similarity of K3G-A and remdesivir, the co-crystallized ligand of
SARS-CoV-2 RNA-dependent RNA polymerase (PDB ID: 7BV2), RdRp. To validate these findings,
a DFT study was conducted and confirmed the proposed similarity on the electronic and orbital
levels. The binding of K3G-A against RdRp was confirmed through molecular docking studies
exhibiting a binding energy of −27.43 kcal/mol, which was higher than that of remdesivir. Moreover,
the RdRp-K3G-A complex was subjected to several MD studies at 100 ns that authenticated the
accurate mode of binding and the correct dynamic behavior. Finally, in silico ADMET and toxicity
evaluation of K3G-A was conducted and denoted the safety and the drug-likeness of K3G-A. In
addition to K3G-A, two other metabolites were isolated and identified to be kaempferol (K) and
β-sitosterol (β-S).

Keywords: Calligonum tetrapterum; SARS-CoV-2 RNA-dependent RNA polymerase; structural
similarity; DFT; molecular docking; ADMET; MD simulations
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Isolation and In Silico SARS-CoV-2 Main Protease Inhibition
Potential of Jusan Coumarin, a New Dicoumarin from
Artemisia glauca
Yerlan M. Suleimen 1,2 , Rani A. Jose 3,4, Raigul N. Suleimen 5,*, Margarita Y. Ishmuratova 6 , Suzanne Toppet 3,
Wim Dehaen 3 , Aisha A. Alsfouk 7 , Eslam B. Elkaeed 8 , Ibrahim H. Eissa 9 and Ahmed M. Metwaly 10,11,*

1 The International Centre for Interdisciplinary Solutions on Antibiotics and Secondary Metabolites, Republican
Collection of Microorganisms, Nur-Sultan 010000, Kazakhstan; syerlan75@yandex.kz

2 The Laboratory of Engineering Profile of NMR Spectroscopy, Sh. Ualikhanov Kokshetau University,
Kokshetau 020000, Kazakhstan

3 Molecular Design & Synthesis, Department of Chemistry, Catholic University of Leuven,
B-3001 Leuven, Belgium; alphmanie@gmail.com (R.A.J.); tsuzanne@kuleuven.be (S.T.);
wim.dehaen@kuleuven.be (W.D.)

4 Department of Chemistry, St. Dominic’s College, Mahatma Gandhi University, Kanjirappally 686512, India
5 Department of Technical Physics, Faculty of Physics and Technology, L.N. Gumilyov Eurasian National

University, Nur-Sultan 010010, Kazakhstan
6 Department of Botany, E.A. Buketov Karaganda University, Karaganda 100024, Kazakhstan;

margarita.ishmur@mail.ru
7 Department of Pharmaceutical Sciences, College of Pharmacy, Princess Nourah bint Abdulrahman University,

P.O. Box 84428, Riyadh 11671, Saudi Arabia; aaalsfouk@pnu.edu.sa
8 Department of Pharmaceutical Sciences, College of Pharmacy, AlMaarefa University,

Riyadh 13713, Saudi Arabia; ikaeed@mcst.edu.sa
9 Pharmaceutical Medicinal Chemistry & Drug Design Department, Faculty of Pharmacy (Boys), Al-Azhar

University, Cairo 11884, Egypt; ibrahimeissa@azhar.edu.eg
10 Pharmacognosy and Medicinal Plants Department, Faculty of Pharmacy (Boys), Al-Azhar University,

Cairo 11884, Egypt
11 Biopharmaceutical Product Research Department, Genetic Engineering and Biotechnology Research Institute,

City of Scientific Research and Technological Applications, Alexandria 21934, Egypt
* Correspondence: kasim_rai@mail.ru (R.N.S.); ametwaly@azhar.edu.eg (A.M.M.);

Tel.: +7-702-209-1866 (R.N.S.)

Abstract: A new dicoumarin, jusan coumarin, (1), has been isolated from Artemisia glauca aerial
parts. The chemical structure of jusan coumarin was estimated, by 1D, 2D NMR as well as HR-Ms
spectroscopic methods, to be 7-hydroxy-6-methoxy-3-[(2-oxo-2H-chromen-6-yl)oxy]-2H-chromen-2-
one. As the first time to be introduced in nature, its potential against SARS-CoV-2 has been estimated
using various in silico methods. Molecular similarity and fingerprints experiments have been utilized
for 1 against nine co-crystallized ligands of COVID-19 vital proteins. The results declared a great
similarity between Jusan Coumarin and X77, the ligand of COVID-19 main protease (PDB ID: 6W63),
Mpro. To authenticate the obtained outputs, a DFT experiment was achieved to confirm the similarity
of X77 and 1. Consequently, 1 was docked against Mpro. The results clarified that 1 bonded in a correct
way inside Mpro active site, with a binding energy of −18.45 kcal/mol. Furthermore, the ADMET and
toxicity profiles of 1 were evaluated and showed the safety of 1 and its likeness to be a drug. Finally,
to confirm the binding and understand the thermodynamic characters between 1 and Mpro, several
molecular dynamics (MD) simulations studies have been administered. Additionally, the known
coumarin derivative, 7-isopentenyloxycoumarin (2), has been isolated as well as β-sitosterol (3).

Keywords: Artemisia glauca; jusan coumarin; new dicoumarin; COVID-19 main protease; molecular
similarity; structure fingerprint; DFT; ADMET; toxicity; molecular dynamics
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Jusanin, a New Flavonoid from Artemisia commutata with an In
Silico Inhibitory Potential against the SARS-CoV-2
Main Protease
Yerlan M. Suleimen 1,2 , Rani A. Jose 3,4, Raigul N. Suleimen 5,*, Christoph Arenz 6 ,
Margarita Y. Ishmuratova 7 , Suzanne Toppet 3, Wim Dehaen 3 , Bshra A. Alsfouk 8 , Eslam B. Elkaeed 9 ,
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Kokshetau 020000, Kazakhstan

3 Molecular Design & Synthesis, Department of Chemistry, Catholic University of Leuven,
B-3001 Leuven, Belgium; alphmanie@gmail.com (R.A.J.); tsuzanne@kuleuven.be (S.T.);
wim.dehaen@kuleuven.be (W.D.)

4 Department of Chemistry, St. Dominic’s College, Mahatma Gandhi University, Kanjirappally 686512, India
5 Department of Technical Physics, Faculty of Physics and Technology, L.N. Gumilyov Eurasian National

University, Nur-Sultan 010010, Kazakhstan
6 Institut für Chemie der Humboldt-Universität zu, D-12489 Berlin, Germany; arenzchr@hu-berlin.de
7 Department of Botany, E.A. Buketov Karaganda University, Karaganda 100024, Kazakhstan;

margarita.ishmur@mail.ru
8 Department of Pharmaceutical Sciences, College of Pharmacy, Princess Nourah bint Abdulrahman University,

P.O. Box 84428, Riyadh 11671, Saudi Arabia; baalsfouk@pnu.edu.sa
9 Department of Pharmaceutical Sciences, College of Pharmacy, AlMaarefa University,

Riyadh 13713, Saudi Arabia; ikaeed@mcst.edu.sa
10 Pharmaceutical Medicinal Chemistry & Drug Design Department, Faculty of Pharmacy (Boys),

Al-Azhar University, Cairo 11884, Egypt; ibrahimeissa@azhar.edu.eg
11 Pharmacognosy and Medicinal Plants Department, Faculty of Pharmacy (Boys), Al-Azhar University,

Cairo 11884, Egypt
12 Biopharmaceutical Products Research Department, Genetic Engineering and Biotechnology Research

Institute, City of Scientific Research and Technological Applications, Alexandria 21934, Egypt
* Correspondence: kasim_rai@mail.ru (R.N.S.); ametwaly@azhar.edu.eg (A.M.M.);
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Abstract: A new flavonoid, Jusanin, (1) has been isolated from the aerial parts of Artemisia commutata.
The chemical structure of Jusanin has been elucidated using 1D, 2D NMR, and HR-Ms spectroscopic
methods to be 5,2′,4′-trihydroxy-6,7,5′-trimethoxyflavone. Being new in nature, the inhibition poten-
tial of 1 has been estimated against SARS-CoV-2 using different in silico techniques. Firstly, molecular
similarity and fingerprint studies have been conducted for Jusanin against co-crystallized ligands of
eight different SARS-CoV-2 essential proteins. The studies indicated the similarity between 1 and
X77, the co-crystallized ligand SARS-CoV-2 main protease (PDB ID: 6W63). To confirm the obtained
results, a DFT study was carried out and indicated the similarity of (total energy, HOMO, LUMO, gap
energy, and dipole moment) between 1 and X77. Accordingly, molecular docking studies of 1 against
the target enzyme have been achieved and showed that 1 bonded correctly in the protein’s active
site with a binding energy of −19.54 Kcal/mol. Additionally, in silico ADMET in addition to the
toxicity evaluation of Jusanin against seven models have been preceded and indicated the general
safety and the likeness of Jusanin to be a drug. Finally, molecular dynamics simulation studies were
applied to investigate the dynamic behavior of the Mpro-Jusanin complex and confirmed the correct
binding at 100 ns. In addition to 1, three other metabolites have been isolated and identified to be
сapillartemisin A (2), methyl-3-[S-hydroxyprenyl]-cumarate (3), and β-sitosterol (4).

Keywords: Artemisia commutata; new flavonoid; Jusanin; COVID-19 main protease; molecular simi-
larity; DFT; molecular docking; ADMET; toxicity; molecular dynamic simulations
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Abstract: Two rare 2-phenoxychromone derivatives, 6-demethoxy-4‘-O-capillarsine (1) and tenuflorin
C (2), were isolated from the areal parts of Artemisia commutata and A. glauca, respectively, for the
first time. Being rare in nature, the inhibition potentialities of 1 and 2 against SARS-CoV-2 was
investigated using multistage in silico techniques. At first, molecular similarity and fingerprint
studies were conducted for 1 and 2 against co-crystallized ligands of eight different COVID-19
enzymes. The carried-out studies indicated the similarity of 1 and 2 with TTT, the co-crystallized
ligand of COVID-19 Papain-Like Protease (PLP), (PDB ID: 3E9S). Therefore, molecular docking
studies of 1 and 2 against the PLP were carried out and revealed correct binding inside the active
site exhibiting binding energies of −18.86 and −18.37 Kcal/mol, respectively. Further, in silico
ADMET in addition to toxicity evaluation of 1 and 2 against seven models indicated the general
safety and the likeness of 1 and 2 to be drugs. Lastly, to authenticate the binding and to investigate
the thermodynamic characters, molecular dynamics (MD) simulation studies were conducted on 1
and PLP.

Keywords: Artemisia commutate; 2-phenoxychromones; SARS-CoV-2; COVID-19 Papain-Like Protease;
molecular docking; molecular fingerprints; ADMET; MD simulations

Molecules 2022, 27, 1216. https://doi.org/10.3390/molecules27041216 https://www.mdpi.com/journal/molecules

https://doi.org/10.3390/molecules27041216
https://doi.org/10.3390/molecules27041216
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/molecules
https://www.mdpi.com
https://orcid.org/0000-0002-5959-4013
https://orcid.org/0000-0001-7613-9437
https://orcid.org/0000-0002-1735-8290
https://orcid.org/0000-0002-9597-0629
https://orcid.org/0000-0003-4497-5013
https://orcid.org/0000-0002-2546-8035
https://orcid.org/0000-0002-6955-2263
https://orcid.org/0000-0001-8566-1980
https://doi.org/10.3390/molecules27041216
https://www.mdpi.com/journal/molecules
https://www.mdpi.com/article/10.3390/molecules27041216?type=check_update&version=3







