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ABSTRACT

The recent leaming aimed to asses the anti-obesity activity of dibenzo-g- pyrone derivatives
in progesterone-Induced Obese Rats. Following the standard Hurtley reaction, dibenzo-u-
pyrone(DBaP) was prepared. Subsequently, through the Mannich reaction, DBaP derivatives
were synthesized. Characterization of these compounds was done by various spectral and
analytical methods. From them, three compounds were selected and evaluated for their anti-
obesity activity in-vivo model. Female Wistar rats were split into nine sets, which go through
normal and negative control (Depo-Medroxyprogesterone Acetate (DPMA), standard drug
orlistat, and butylamine, diethylamine and pyrrolidine dibenzo-a- pyrone derivatives (20 and
40mgkg) daily for 28 days. Parameters likebody mass index (BMI), body weight, food
consumption pattern, biochemical parameters like glucose, HDL-C,LDL-C, andTG compared
to normal control were studied. A remarkable increase in food consumption,BMILand body
weightlevels of biochemical parameters glucose, triglyceride, LDL-CEHDL-C were seen.
Animals treated with dibenzo-a- pyrone derivatives showed dose-dependent activity.
Pyrrolidine dibenzo-a- pyrone derivatives supplementation attenuated all the above
alterations. [t was concluded that the present findings suggest that dibenzo-a- pyrone
derivatives aimed anti-obesity actionthat provesits ethnomedicinal usage in the care of

obesity.

Keywords: anti-obesity; dibenzo-a- pyrone; progesterone; Mannich reaction; orlistat; body

mass index / | “ﬁ
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Abstract: In the German towms of Marbarg, Frankfurt, and Belgrade in 1967, this single negative-
struidod KMA virus was inisially discovered. The imporation of infected grivet mankeys from Ugands
i what caused this virus-related sickness, A4 a result of the early link between viruses and nor-humss
prinsates, his vings ip frequently referred fo s vervel monkey sickness. This virus cawses Marburg

hemprrhagic fever in humans and nos-human primetes. Human endotkedial cells serve B Ul primary

ABRTICLE HISTORY .
vehicle for replicatian. According to & 2009 report, the virus wes being stored in Egyptian fralt hats

{Rouietivs aegyptiseus). Body Auids, unprodecied sax, broken or injured skin, and other bodily fluids

Ferii il Bepiprber 34, JT12
h-umm.'m are the nain routes af transmission, Afer the incahation period, symploms like chilly, headaches, my-
dgcrmpiac: Jamary 04, 3031 algin, and siomach pain siort to show .nu-q:u:iﬂr.- miedication for such an infection, only

e hydration therapy and sdequale axygedation are folkiwed The following diagnostic echniques can be
- used to confirm the diagnosis: (i) an antibody-capture exzyme linked immunosorbent assey (ELISA):
#) an antigen capture ELISA test; iif) & serum newiralization lest; iv) an RT PCR sssay; v} ebectron
micrescopy; of vi) virus isolation by cell culture. Because MARV s o risk group 4 infection, labarato-

ry stnff must take strict precautions (RG-4],
Keywards: Marburg viras, iransmission, outbreak, animal model, treatments.

L INTRODUCTION

When disensed African green monkeys were brought o
Germany fram Uganda and quarantined in the airport for the
purpose of utilizing o vaccine, the etiologic agent of Mar-
burg hemorrhagic fever was released in 1967 in Marburg,
Frunkfisri, and Belgrade [1]. Accarding 1o the WHO, it is
classified as o Grp-4 pathogen and 3 Catcgory A pathogen
by NIH, CDH, depending on the mortality rate and high
pathogenicity. The Rawvn and Morburg virus sirains are the
two types [2]. Marburg is divided into two further groups, A
and B. During the outbreak, these two distinet strains were
isolated from various locations; A strain from the Republic
of Congo, B from the Republic of Conge, and C from Ken-
¥a. According to & paper, Miemunn-Pick CI (NPCI) is in
charge of allowing the virus to enter the host cell. In Ango-
la, the fatality rate during the initial cutbreak was 25 percent
in 1967 and rode o B0 percent between 1998 and [3]-
This disease can incubate for two 1o lwenty-one dayi. Epi=
domiologista have looked into bats, monkeye, and wpiders
but haven't discovered uny definitive information sbout the
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MARV's unique reservoir, However, a large number of cas-
es confirmed that the main host reservoir was o bat from a
raral African region, and through bats, it was directly rans-
mitted ta humans, or via monkeys to humans, and then from
an infected person to o healthy person. According o re-
search data connected 1o the hosl reservoir, more than 70%
of infected cases in DurbaWatsa came from areas with ideal
bat habitat, believed to be n zoonosis that occasionally in-
fects humans. Given that primates typically experience a
high and swift mortality rate after infection, this population
should be taken into sccount as a potential reservoir [4].
According io reports, 8 number of bat species nct as boats
for filovirus reservoirs, and Rousettus aegyptiscus is the
primary reservoir for MARY. There are numerous instances
where . aygyptiacus was found to be present in MARV-
infecied arcas. This species was found in Uganda's Kitaka
Cave, where MARVinfected people had previously worked
[5]. 1t was discovered that the absence of transmission made
bats vulmerable when this species cohabitated for up 1o 42
days with MARY-infecied bata,

1, TAXONOMICAL CLASSIFICATION AND
STRUCTURE

The Marburg virus belongs to the fumily of filoviridas
and there are different varieties of il This single-stmnded
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mrunﬂdrnmmuump;nummmiﬁﬂmm mmuupnm-mu
mE e therapetic neurapathic enhancing bioavailahkilisy L & Margh 2033

af chief chemical constituent -A (HCAL il

Methods: For preparing phytasomes complemes (F1, F2, and F3), HCE and phosp S TTwonne

rescted In dlsparate mtio. F2 was chosen to assess fis efficacy In NBFGRATRIE BAIN  yecponn oo esomes

Induced hL“'?mm w m ared aral W'ﬁ'ﬂﬂlﬂ mwnrﬂq.’“; nmmp,lﬂi?

WHmﬂm with & grater
diminution in damage 1o nenves. ]
Conclusion: F2 is an optimistic formulation for enhancing the HCE delivery for the effective
treatment of neuropathic pain,
1. Introduction

Meuropathlc Paln (NPP), which is caused by damage
1o of Injury to the nerves and produces shooting, tin-
gling, shocking, buming or stabbing pain, Is the most
horrific out of all pain and suffering. To treat NPP
many different medications liké antidepressants,
MSAIDS, antlconvulsant, and opioids can be used, The
majority of these Include serious side effects while
wishing for safe treatment. Herbs as a nature's gift
consist of specific glycosides, polyphenals and many
more bloactive compounds that mediate the proposed
health benefits by functioning as effective antioxidants
in vive (Higdan and Frel 2003). Therefore, herbal treat-
ment may provide a high-level alternative in terms of
the likelihood of a positive therapeutic result.

Hedyotis species (Rublaceae) are traditionally used
in Indla and other Asian countries for the treatment of
appandicitls, tonsillitis, hepatitis, dysentery and many
mare diseases and disorders of human beings. The
active constituents of Hedyoris genus Include kridoid

glycosides, triterpenoids, anthraguincnes, coumaring,
lignans, alkaloids, flavonolds and seme compounds
exerting anti-inflammatory, neuroprotective, and cyto-
roxie effects (Gupta 2012, Zahir &f gl 2013). The whole
plant Is applied In the clinic agalnst malaria, Imtestinal
abscess, boils, scald, and some tumours A small
amount of some specific iridoid glycosides have Been
lsolated fram H. corymbasa but the therapeutic activ-
itles of these compounds were not investigated. The
whaole plant of H, corymbosa was reported to have
three new lridoid glycosides, hedycorysides A, B and
€. The major compound In H. corymbosa leaves IS irl-
doid glycoside, hedycoryside A (HCA} (Mang el o
2007). It is about 1/4 of the whole bigactive com-
pound. It was previously reported that HCA exhibited
a good antioxidant effect. But It has a significantly
lower absorption after oral administration due to fts
weak permeabllity and low solubility In the Intestinal
lumen (Sasikumar er al. 2010). The poor oral bloavall-
ability of herbal extracts can be improved by wsing
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ARTICLE INFD ABSTRACT
Articie hurary: The purpose of immunization i the effective cellular and homeoral immuee response againss sntigens.
:“":"ﬂ;ﬂz; :;:'I::?WET‘I Several pudies on novel vatcine delivery approaches such as micro-partickes. bposomes & nanoparicies,
: } 34 Much 2633 L. dggasnst infectious diseases have been irmeemigated 20 far, In contrast 1o the conventionad approscies
Avsilible paling 31 March 2033 in vaccine develapment. a vircsomes-based vaccine represents the next generation in the Seld of mau-
nization because of its halance berween efficacy and tolerabibity by virtue of Its mechinism af imsiine
';!;;;m_ e TR instigatian. The versatility of vinosomes as 3 vacone adjuvant, and defivery vehicle of molecules of dif-
i ferend natwre, such a8 peptides, nucleic acids, and prodeine, a3 well a3 provide an inslght into the preapess
it of drug targeting using virosomes. This article focuses on the hasics of viresomes, strocture, compasition
TR feemislation and development, advantages, interplay with the insmune system, current clinscal status, dif-
Adiweant ferent patents highlighting e applications of virosomses &nd thelr atus, recent sdvences, and research

Lipmats associped with wirosames, the eMcacy, sifely. and tolerability of virotomes based vaccines and the
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Aim: This work almad to encapsulate Myperieum perforatum extract [HPE) Into nanophiytosomes  Fecehved 3 Janusy 2023
ﬁ'ﬁmﬂ ﬁlﬂhw#ﬂﬂwﬂﬂlhmmumwpmmﬂbyw Accepted 15 May 2023
‘Mathods: ic extract of Hyperkcum perforatum was prepared and encapsulated Intg  XEYWORDS
Hhhjrﬂh hydration method. Particle size, zeta potential, TEM, differential scanning calpe-  T2ophoiomes.
imetry (DSC), entrapment efficiency (%EE], and loading capaclty (LC) of NPs were reported. The  nrorea g rrase
blachemical and histopathological examinations were measured In the sclatic nerve, Pn: inticiddants
Rasults: Particle size, zeta potential, %EE, and LC were 1047 & 1.525nm, —893 = 1.71 mV,
Hﬂii,‘.ﬁ.mﬂ 5312 £ 1.7%, respectively. TEM revealad well-formed and distiner vesicles,
NPHPE (NPs of HPE) was llnniﬂnnﬂr marng ud'hctlw than HPE in reducing PSNL-inducing pain.
Mﬂ#ﬁkﬁ m;::mmhll:n;awm mr-mﬁut;Ennan_lul with NPHPE.
m ﬂ“ﬂ? onstrates that enmpwhdng W ph:mrmm: 1s an Iﬂlﬂ:l'.'l
tharapeutic approach for neuropathic pain.

1. Introduction they have a wide range of therapeutic actions, Includ-

Meuropathlc paln |5 one of the many factors that con-
tribute to the global burden of disease (Sukmawan
et al. 2021), It is caused by damage 10 somatosensory
nervous system and affects around 7% of the popula-
tion (Szok ef ol 2019). Several traditional drugs,
Including oploids, anticonvulsants, NSAIDs, and antide-
pressants, are available for neuropathic treatment, but
they do not provide acceptable pain relief in many
individuals, Mest of these people want safe treatment,
as they are concerned about serious side effects such
as dizziness, nausea, vomiting, stomach ache, hean-
burn, etc. with the traditional therapy for neuropathic
pain. Hence, in this prospect, herbal therapy may thus
give a high-level alternative with superior therapeutic
results and fewer adverse effects in the future (Kumar
et al. 2021),

Hypericum perforatum Lo [Hypericaceas), malnly
known as 5t. John's wort, Is a perennlal herb that has
recently gained popularity as one of the world's mast
commonly used medicinal plants (Birt et al 2009,
Huang et al. 2013}, The extracts of Hypercum perforg-
fum are employed as medical netural agents because

img antidepressant, antiinflammatory, antibacterlal,
antloxidant, wound healing, and pain relief (Glnes
and Tihminhodlu 2017). It is regarded a safe herbal
medicinal agent because it ks well tolerated and has
few negative effects (Woelk 20001 Recently, Hypericum
perforatum has also been found to be useful In treat-
ment of oxaliplatin-induced neuropathic pain (Cingl
et al 2017, One of the studies found that taking
Hyperlcum perforafum extract (HPE) orally can improve
morphing antinociception in conditlons of neuropathic
pain (Zeliou et ol 2017). Hypericin is the major bio-
active component for the most of HPE functional char-
acteristics. As hypericin s sensitive to high
temperatures and pH, it can be encapsulated to
improve its stability (Greeson ef al 2001).

Traditional herbal preparations have low solubility,
stability, and bioavailability, all of which limit thelr
efficiency In therapeutic products (Mathur 2013).
Mang-phytosomes are & néw lipid-based drug delivery
system that overcomes the drawbacks of traditional
drug delivery system. MNanophytosomes [(NPs) are
advanced form of herbal products that are more easily
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absorbed, utilised, non-toxic, and blocompatitle, and
therefore give greater outcomes than traditional
herbal extracts (Abd El-Fattah er al 2017). In compari-
son to conventional herbal extracts, phytosomes are
prepared by binding individual Ingredients of herbal
extracts to phosphatidyl choline, developing in a for-
mulation with better solubility, stability, and absorp-
tion, which leads to enhanced pharmacokinetic and
pharmacodynamic characteristics (Freag er al 2013},

Phytosomes containing curcumin have been used
to treat neuropathic pain in recent vears (Pierro and
Settenbre 2013). One of the study showed that
encapsulation of Ginko biloba with phytosomes
improve the antioxidant activity (Maik ef al. 2006). To
the best of our knowledge, phytosomes loaded with
Hypericum perforofum extract have not been studied
in the context of neuropathic pain,

From the aforementioned facts, the aim of this
study was to develop and characterise NPs containing
PSNL-Inducing HPE and evaluate its effect for neuro-
pathic pain induced by PSML in Wistar rats. As this
study is preliminary, further research needs 1o be car-
ried out to develop a high-efficlency nanoformulation
for daily use by neuropathy patients, which would be
a significant step towards improving their quality of
lifie.

2. Materials and methods
2.1, Materials

Hypericum perforatum herb (whale plant) gifted by Dr,
Willmer Schwabe (Noida, India) was authenticated and
specimen was kept in the Raw Materials Herbarum
and Museum, Defhi (New Delhl, India), with the
authentication number
MISCAIR/RHMD consult/2021/3800-1 for future refer-
ence. Hyperlcin  standard was  purchased from
Biogenuix (Mew Delhi, India), 30% ww phosphatidyl-
choline [Sigma Biotech Ltd, Mew Delhi, India), solvents
and other chemical reagents of analytical grade were
used during whaole study.

2.2. Preparation of plant extract

Hyperieumn perforaturn was coarsely powdered, The
extract was prepared by the Soxhlet apparatus using
hydroalcoholic (40:80, w, ethanolwater] solvent at
75-79°C for 24h, The extract obtained was evapo-
rated, dried, and stored in airtight container,
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2.3. Preparation of nanophytosomes

The formulation was optimised by Design Expert 13
software and further characterised,

Hypericum perforatum extract was encapsulated into
MPs wtilising thin layer hydration method with natural
soya phosphatidylcholing (SPC) at a molar ratio of
&0:80 {mgl.

HPE and SPC were weighed out, dissclved In etha-
nol, and placed in vacuum rotary evaporator in a
round bottomn flask for 60 min at 60°C to completely
evaporate organlc solvent and create a thin dry layer
at the bottom of flask. Deionised water (10ml) was
used to hydrate the equivalent thin layer. The phyto-
somal dispersion was then homogenised at
20 000 x g (55°C) for 10min. The obtained sample
was then subjected to four minutes of 70% sonication
strength by o probe ultrasound sonicator (Babazadeh
ef al 2017). At last, NP sample was extruded through
100 nm filters (MF-Millipore™ membrane filter, Billerica,
MA, 0.1 um pore size) using an extruder to remove
particulates,

2.4. Characterisation of nanophytosome

2.4.1. Surface morphology

A tranmsmission electron microscope was used to ana-
hse the morphology of phytosomes (TEM, Philips CM
10, Amsterdam, Netherlands). Prior to analysis, phyto-
somes were broken up into smaller pieces by being
briefly sonicated in pure alcohol. On a piece of alu-
minium, apply one drop of this suspension, The phyto-
somes were ultimately studied with TEM after the
entire alcohol had evaporated.

2.4.2, Particle size distribution, PD|, and zeta poten-
tial study

A computerised dynamic light scattering (DLS) particle
size analyser was used to assess the phytosomes' poly-
dispersity index (PDI}, zeta potential, and particle size
distribution [(Malvern, Zetasizer, Malvern, LK),

2.4.3. Differential scanning calerimetry analysis

HPE, NPHPE, hypericin, and phospholipids thermal
curves were produced using differential scanning cal-
erlmetry (DSC) (Mettler Toledo TGA/DSC STAR 5Wa.20,
Columbus, OH). The temperature of each sample was
scanned over the range of 25-200°C at a rate of
10*C/min. A constant 5ml/min flow of nitrogen was

d.
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2.4.4. Determination of entrapment efficiency (EE)
and loading capacity (LC)

The NPs were transferred to an Amicon®™ filver
imolecular welght cut-off 100 kDa, Millipore, Feltham,
UK) and centrifuged at 448 x g for 10 min to calculate
the percentage of EE and LC of NPs. The filtrate was
then separated and put into HPE. Using & UV-Vis spec-
trometer, the obtained sclution’s absorbance was
measured @&t S589nm (Ultrospec 2000, Biotech,
Towcester, UK. The concentration of the unloaded
HPE (ug/ml) was then calculated by plugging the
absorbance value Into the regression equation of
hypericin standard curve. Finally, using the following
eguatiens (Babazadeh et al 2017, Sourl et o, 2021), EE
and LC values for HPE were determined,

2.4.5. In vitro drug release from nanophytosomes
The dialysis bag diffusion technique was used to con-
duct in-vitro medication release. For 24h before to
usage, dialysis bags (cut-off = 12kDa) were sub-
merged in distilled water. One hundred millilitres of
phosphate-buffered saline (PBS, pH 6.8) at 37°C were
added to 20ml of phytosomes dispersion, which Is
equal to 1mg of hypericin, and sealed by double-fold-
ing on both sides. The system was put on constant
magnetic stirring at a speed of 50rpm. At predefined
intervals, 1 ml of samples from the receiver phase was
obtalned, and the amount of hypericin was measured
using U¥-visible spectroscopy, perhaps diluted with
methanol. The concentration of hypericin in phyto-
some was calculated from pure hypericin standard
curve, y = 0.123x + 0,056, R* = 0570 (Patel et al
2019, Singh et al. 2021).

In addition to the release profiles, the release kinet-
ics was studied using mathematical modelling, Release
kinetic study was performed to describe the release
mechanism of hypericin from phytosomes. The release
data obtained from in vitro release were subjected to
zero order, first order, and Higuchi kinetics for model
fitting (Weng ef al. 2020).

2.5. Pharmacological screening

2.5.1. Animals

The pharmaceological screening assays were conducted
using adult male albino rats, weighing between 150
and 180g. The Institutional Animal Ethlcs Committee
(IAEC) of LT.5. College of Pharmacy, Ghaziabad, India,
gave thelr approval to the study's protocol (reglstra-
tion number: 1044/P0/Re/SN 7/CPCSEA), Animals were
kept in cages and given & conventional feed, The

whole study was carrled out in accordance with the
|AEC-approved protocals,

2.5.2, Experimental protocol for peripheral

neuropathy

The partial sciatic nerve ligation (PSNL/Seltzer model)
strategy, which was previously published, convinced
peripheral neuropathy (Seltzer er al. 1990). Through
the intraperitoneal dose of xylazine (5mg/kg) and
ketamine (S0mglkg), rats were given anaesthesia,
lodine was used to cleanly shave and sanitise the right
thigh. The right upper thigh was dissected to reveal
the sclatic nerve. The sciatlc nerve's dorsal half was
then securely sutured with an B-0 silk suture. The
sutures were used to close the inclsions after the sur-
gery. After surgery, each rat was kept separated for
recovery. The animals showed signs of discomfort and
hyperalgesia In thelr behaviour. Animals were ran-
domly divided intc six groups with eight animals
each, as stated below:

= Group 1 (control group) recelved 0.9% saline orally,

» Group 2 (sham) received 0.9% saline orally.

= Group 3 (PSNL} received 0.9% saline orally.

* Group 4 (standard group) was given with gabapen-
tin orally (100 mg/kg).

« Group 5 (test group)

(200 mg/kg).
= Group 6 (test group) recelved NPHPE orally

(20 mgkg).

received HPE orally

2.5.3. Behavioural method
Behavioural tests were performed to evaluate allody-
nia and hot plate method which are the parameters
to evaluate neuropathy. The evaluation of sensory loss
by guantitative assessment of neuropathy was done
by these tests. The tail-flick latency was measured
when the tall of the individual animal was dipped into
a cup of cold water within 10°C temperature. The
time of tail-flick latency was recorded within the cut
off time of 15s. It was performed on 7th and 14th
day, after induction of neuropathy (Na er al, 1994), It
was evaluated by placing an Individual animal on hot
plate at 55°C temperature. The time of hind paw lick-
ing latency by the animal was observed and recorded.
The cut off timing of 2035 was noted. It was performed
on Tth and 14th day of the study (Eddy and Leimbach
1953}



2.54. Tissue preparation for biochemical
paramaeters

The entire sciatic nerve was cut out of sacrificed ani-
mals. Biochemical estimation was performed after tis-
sue homogenates (10% w'v) were prepared In 0.1 M

phosphate buffer (pH 7.4) at 15 000 rpm for 20 min.

2.5.5, Oxidative stress study

The levels of malondialdehyde (MDA), superoxide dis-
miutase (SOD) activity, reduced glutathione, and cata-
lase were measured to determine the oxidative stress,
According to the methodology published by Ohkawa
et al, (1979), MDA levels in the plasma samples were
measured using the thiobarbituric acid reactive sub-
stances (TBARS) technique. By using the Sedlak and
Lindsay (1968) method, the reduced glutathione was
calculated and expressed as micromoles (umol) per
gram of tissue weight. 500 was calculated using pyro-
gallol autoxidation's hindrance (Marklund and
Marklund 1974). The absorbance was measured at
420 nm following addition of 25| of pyrogallol, 100 pl
of cytosollc supernatant, to Tris=HC buffer,

The Clairborne method, developed in 1985, was
used to measure the amount of H0; utilised per
minute per milligram of protein in the tissue super-
natant. First of all, when the UV range gets smaller,
H;0; absorption grows. When H;0; breakdown is per-
formed at 240 nm, there i a decrease in absorption,
A5 & difference in absorbance per unit of time, cata-
lase activity was calculated, Three minutes of one-
minute intervals were used to record the change in
absorbance at 240 nm,

2.6, Histological examination

Sclatle nerve samples are sliced to a thickness of 4 mm
and stained with eosin and haematoxylin after belng
preserved in formalin fixative solution (105 wiw),
Axonal degeneration and histopathological alterations
were examined in sections using a light microscope
(=400}, The histopathological evaluations performed
at the LT.5. Dental College in Ghaziabad are regarded.

2.7. Statistical analysis

The mean and standard deviation (5D) are wused to
express all data. To evaluate group significance,
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one-way analysis of varance [ANOVA) was utilised.
p < 005 was used to determine statistical
significance,

3. Results and discussion
3.1, Characterisation of HPE-loaded phytosomes

The mean particde size and PDI of NPHPE were
1047 £ 1.529nm and 0462 = 0.02, respectively, as
can be shown in Table 1. The PDI, which gauges the
particle size distribution, |5 a crucial nanoparticle char-
acteristic, The measured particle size 5 smaller than
the previously published data for polyherbal phyto-
somes (Rathee and Kambo) 2018) and chrysin-loaded
phytosomes (Kim and Imm 2020). The biological
effectiveness of nanocarriers, including blood clrcula-
tion time, endocytosis, fusion, adsorption on target
cell membranes, and release of loaded substance, |5
greatly influenced by particle size (Amjadi er al 2019},

The therapeutic effectiveness of nanoparticles
depends on thelr size. Wong er al previously found
that Insulin-loaded nancliposomes with smaller par-
ticle sizes had stronger anti-diabetic action (Wong
ef al. 2018). By measuring the surface charge of par-
ticles, the zeta potential Is another significant measure
that indicates the physical stability of colloidal sys-
tems. HPE-loaded WP Ieta potental was
~893 £ 1.71m\V (Table 1), which is comparable to
Rathee and Kamboj's finding (2018). The spherical
structure and restricted size distribution of phytosomal
particles were clearly visible in the TEM picture (Figure
1{A)) of the HPE-loaded NPs. Additionally, the majority
of the particles were less than 100nm, which is con-
sistent with PCS result,

The studies showed that curcumin- and quercetin-
loaded NP5 both had comparable morphologles (Abd
El-Fattah et gl 2017, Baradaran ef ol 2020}, The EE
and LC values of the HPE-loaded WPs were further-
more 8723 £ 1.3% and 5312 £ 1.7%, respecthvely
{Table 1},

3.2. Differential scanning colorimetry

DSC analysis of HPE, phospholipld, hypericin, and phy-
tosomal complex was reported, DSC analysls was done
to confirm the physical interaction existence between

Table 1. Mean dismeter, polydispersity index [PDI), zeéts potential, % entrapment efficlency (%EE), and loading capacity of

Hypericum perfaratum extract-loaded nanophytosomes.

Moz damater (nm) PO

Lo patesiial (mv)

% Encrapment afficlency |EE) Loading capacity ()

1047 = 1509 2441 = 002

=353 = 1M

A7 =1 LR )

Al values warg estimated in mean = standasd deviation (a8 = 3)
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Flgure 1. (A) Transmisslon electron microscopy image showing morphology (particle sice and shape) of phytosomes vesicles in

the HPE-ocaded

. (B} Differentisl scanning calorimetry thermograms showing the melting point peais of

nanophytosomes
m perforgtum extract (al, pure phospholipid (b, hypericin (cl, and Hypericum perforatum extract-loaded nanophyto-

HPE and phospholipids. HPE showed two characteristic
peaks at 125.19°C and 268.404 *C.

The peak of phospholipid was obtained at
133404°C. According to the theory, phospholipids
melted at higher temperatures, allowing drugs to dis-
solve in them and partially forming phospholipid com-
plexes. The pure substance hypericin DSC was found
at 27M.006°C while the DSC of phytosomes was
shifted at 133,404 °C and 275897 °C (Figure 1({B). Both
peaks In the complex’s D5C spectrum can be seen,
which indicates that both the drug and the phospho-
lipid are present. Considered to be negligible are
hydragen bonds, which are one type of interaction

between HP and phospholipid (Yanyu et al 2006) or
van der Waals force (Lasonder and Weringa 1990,

3.3, In vitro release profile of nanophytosome

in vitre release study was performed to project the
performance in vivo of phytasome. As shown in Figure
2, in vitro release was slow and sustained up to 24h,
The prepared phytosome was known o release
2801 £ 12.45% of hypericin in 24 b,

Drug release kinetics data were found to be
R = 09757 for Higuchi model, F = 0.9174 for zero
order, and B = 0.1301 for first order, The value of B

)l
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Figure 2. Emor bar graph showing % cumulative release patterns of hypericin from phytosome In phosphate-buffered saline pH
6.8 by performing in wire dissolution test of formulations, Vabues were estimated in mean = 50 (n = 3),

was found maximum for Higuchi kinetics although the
release kinetics was supposed to be mixed order for
MPs. Further, the mechanlsm was explored by wsing
Eorsmayer-Peppas model and the value of release
exponent n was observed 1.08, which supports non-
Fickian diffusion, class Il transport of hypericin from

phytosomes.

1.4. Behavioural study

3.4.1. Paw withdrawal latency by hot plate method
PWL was evaluated on days 7 and 14, In the sham
and PSNL groups, PWL significantly decreased on days
7 and 14 compared to the control group
(Fryy = 10854, p < 0.01). In comparlson to PSHNL and
sham group, HPE and NPHPE significantly increased
paw withdrawal delay on day 7 (Fyys = 276.76,
p = 0.01). When compared to the sham and PSML
groups, withdrawal latency showed a significant
improvement on day 14 (Fgas = 44729, p < 0.01).
Paw withdrawal latency was reported to be consider-
ably greater in NPHFE after day 14 compared to HPE
and gabapentin (Table 2). As a result, the NPs-encap-
sulated HPE enhancad the paw latency in neuropathic
pain brought on by PSMNL

3.4.2. Paw withdrawal latency by cold alledynia

Paw withdrawal latency was cbserved to be signifi-
cantly higher in the gabapentin, HPE, and MNPHPE
groups compared to the sham and PSMNL animals
(Feys = 35286, p < 0.01). It was discovered that
Increase In the paw withdrawal latency was maore
effective on day 14 (F5ys = 66523, p < 0.01) than day
7 (Fs3s = 34554, p < 0.01). This demonstrated that

Table 2. Effect of Hypericum perforatum extract (HPEl-loaded
nanophytosomes on thermal latency by hot plate method In
PENL Wistar rats.

5. na. Group Tth day Hth day

i Group | {noeeal) 1250 & D764 10,60 = D&
1 Grenip 1 sham) 1047 & Déd 543 4+ 0800

L Groap 1 (PESIL) £33 2 0EI5 3E3 = DA
4 Growg IV |gabaperting 1131 = a7g" 817 £ 0"
5 Growp V HPE] 11.68 = Q792" 933 = 074"
& Graup V1 (NPHFE] 1227 & ﬂ.?ﬁl‘“ 1032 + 0BG

The thermal latency was snhenced by ranophytcsome of Hypericum
exiract (NPHPE) (grown WT) after sclatic narve injury Brought on by PSML
Groups | Il and Wl receved 05% sline (po), group IV received
100mgig gebapentin (pod, group V received 200mgig Myperkum
extract (HPE] [pe and group VI recesved NPHPE 30 mgikg {p.o.. ANl dats
ware presenied as the mean = 50. Each group had eight animals;
*p < 001 feund significart companed with groups B and 0l " < 000
found significant compared with group V. The valuss were stabistically
analysed by ors=way ANCVA followed by Dunretit's test.

the treatment's dally rise in paw withdrawal delay
after the anset of neuropathy (Table 3).

After 14 days of treatment, the allodynia caused by
PSNL was reversed. While saline, which was given to
the normal group, had no effect on any behavioural
reaction, NPHPE's pain-relieving effects were greater
than those of HPE.

3.5, Antioxidant effect

When compared to the control and PSNL group,
TBARS, G5H 50D, and CAT significantly improved in
sciatic nerve after treatment with HPE and NPHPE.

In comparison to the PSNL group, NPHFE and HPE
treatment considerably reduced MDA levels. Despite
the fact that NPHPE was more efficlent than HPE at
lowering MDA levels (Fsys = 9845, p < 0.01)

NPHPE, HPE, and gabapentin administration signifi-
cantly Increased GSH level compared to the PSML

LS5
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group (Fsys = 4421, p < 0.01), This demonstrated a
superior level of protection for the management of
neuropathlc pain brought on by PSNL. NPHPE
Increased GSH level almost to the same extent as con-
trol group.

In comparison to control group, 50D activity in the
PSML group reduced significantly (p < 0.01) by using
gabapentin (100 mg/kg/day), this lowered level of SOD
was significantly elevated (p < 0,01), NPHPE and HPE
administration significantly reversed the 50D activity
induced by PENL (Fyys = 61.53, p < 0.01). Despite the
fact that 50D activity was increased by gabapentin
and HPE approximately egually, while NPHPE had a
greater Impact,

A highly Improvement In cotalase activity was
obtalned by NPHPE when compared with PSNL group
(Fsas = 743, p < 0.01) (Table 4). It was found that
NPHPE was effective equally as control, In comparisan
to the PSNL group, HPE also showed a substantial pro-
tective effect, although it was smaller than NPHPE,
demaonstrating that NPHPE Is more protective to oxl-
dative stress than gabapentin and HPE. The study also
revealed the NP5 of rutin also showed greater antioxi-
dative property than free form (Amjadi ef al 2021). It
was observed that oxidative stress is increased due to

Table 3. Effect of Hyperloum perforofum extract {HPE]-loaded
nanophytosomes on paw withdrawal latency by cold allody-
nia In PSNL Wistar rats,

5 o Graup Tih day T4tk day
1 Group | [neemal) 817 & 0.03% 1004 = 015"
2 Group Il {sham) 658 =N B3 =003
L Group Il (PEML) 492 = A4 182 & 6.1
L Group IV |gabapentin) &08 & ord* w58 & 0110
i Greug W [HPE] A 57 = 0.14"
] Group V1 {HPHPE) 8,15 & 021" 10,31 & 0,16

The paw withdrawsl |sency wes Increased by nenophytosome of
Hypentum extract (HPHPEI (geowp VI) after sclatic pevve injury Brought
en by PEML. Groupd L W, and IN received 0.9% ssline {p.ad, group I
received 100mikg gabapentin (pol, group W receheed J00mgikg
Hypericum extract (HPE] fpa), and group W1 recesed J0engfkg MPHPE
ipoz). AR data were pressnted as the mean + 0. Each group has eight
enimals; 'p < 001 found sgnificant compared with groups B and L
'p < 001 fourd significant compared with group V. The vehues were
anatysed by one-way ANOVA followed by Dunnett's test

release of free radicals because of induction of neuro-
pathic pain by PSNL. The previous finding in our lab
also showed that the oxidative stress was Increased
due to induction of neuropathic pain. It has been
reported that the antioxidative properties were
enhanced by encapsulation of curcumin by phyto-
somes in inflammation induced mice (Baradaran et al.
2020), Our curent study also revealed that MPHPE
showed best antioxidative properties by elevating
G5H, 500 and catalase and by decreasing the MDA
level In sclatic nerve tissue.

3.6. Histopathological evaluation

In comparison to contral group, which represents the
usual architecture of flbres, PSNL Wistar rats exhibited
swelling of myelinated and unmyelinated fibres and
alterations In the sclatic nerve’s architecture. In rats,
treatment with HPE and NPHPE reduced flbre cedema
and promoted filore regeneration in the sclatic nerve.
The number of myelinated nerve fibres and the thick-
ness of the myelin sheath were both improved more
in the MPHPE-treated groups than In the HPE group
iFigure 3.

4, Conclusions

Hypericum perforatum-loaded NPs were developed and
characterised with acceptable particle size, PDI, zeta
potential, etc. successfully. The administration of HPE-
loaded MPs in Wistar rats showed more effectiveness
to treat nouropathic pain than HPE. The cxidative
stress Induced by PSMNL in rodents was also improved
by HPE loaded NPs. Moreover, the histopathological
studies also revealed that HPE-loaded NPs were more
effective in repalring the sciatic nerve fibres than HPE.
Hence, the current study verifled that encapsulation of
HPE with NPs is an effective approach to treat the
neuropathic pain with good bicavailability and
pharmacological activity. The present study introduced
a new nanoformulation for neuropathic pain in daily

Table 4. Effect of Mypericum perforatum extract (HPE)-loaded nanophytosomes on lipkd peroxidation and antioxidant enzymes

on neuropathic pain induced by PSKL In rat sclatic nerve tissue.

5. no Group TBARS inmolime pretein)  GSH [(wmal'g of tiswe weightl 500 [mel'g of tsue waight]  CAT inmel/mindmsgi
1 Grep | (narmal) 1,180 + o.ogt 0.5 = 0o BGED £ 0,051 1208 & 0.32°

1 Grean B [3kam] LIIT & G160 000 = a0 48.78 = 0051 8,13 = 008

¥ Groug Bl [PSHL) 19 208 0135 = 003 2519 = 004 4.6 & 043

& Group IV (gebapentin 091 & 0035 0843 & aos 00 = 004* 1135 = 021"

5 Geoup ¥ (WPE) 100 0.5 0234 = 003 BA56 = Oo5E" 1007 = .18

& Genup W (NPHPE) 041 % 0041 Q857 & B0 B4.56 £ Q0N 1185 & O3

The table shvowed TEARS, G5H, 500, and CAT levels, All values were sspresied ai maan = 50 Each

conslsts of sight animals: greups IV, V, and W

found sgeificany (e < O00) compared with PSML {group M) WPHPE (group VI found significant Cp < 0.01) compased 1o BPE igroup V). The values
were staciticalty analyied by one-way ANOVA followed by Dunmests test Groups [ I, and B received 0,9% saline (p.o.l group IV received 100 mgka
gabapentin (po, group ¥ received 200 mgfg Hyparkoum exract (pod. and group VI recelved 20 mgig nanaphytosome of Hypentum exrad (pao).

i
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Figure 3, Histopathological study of sclatic nerve on PSHL Inducsd neurepathic pain in different rat groups. (a) Control group
(group | received 0.9% saline orally} showed normal architecture. (b) Sham group (group Il received 0.5% saline orally] showed
slightly swelling in fibres. (c} PSNL group (grewp Il received 0.9% saline arally) showed swelling as well as thickness of the myelin
sheath. (d) Treatment with gabapentin 100 mg/kg orally (positive contral) {group IV} showed Improvement in the swelling as well
a the architecture of the myelinated fibre as compared to sham and PSNL group. (e) Treatment with HPE 200 mg/kg orally
(group V] showed less oederna, mare fibre regeneration as well as Improvement in the thickness of myelin sheath along with the
architecture of the nerve compared to sham and PSNL group. (f) Treatment with NPHPE 20 mg/kg orally (group VI) statistically
reduced swelling and improved the fibre regeneration as well as myelin sheath thickness compared to sham, PSNL and HPE

{graups I, [l and V).
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usage to attenuate its complication and improve the
life quality of the patients suffering from this devastat-
ing disease,
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Abstract

Traditionally, the juice and decoction of aerial part and leaves of Lagenaria siceraria was used
for cure and management of hepatic disorders in South Asia. There is a scarcity of scientific
details to justify the traditional claim for hepatoprotective potential of leaves of L. Siceraria. In
the present rescarch work, the hepatoprotective potential was evaluated for methanolic extract of
L. siceraria leaves (LSME) against carbon tetrachloride  induced hepatotoxicity in albino rats.
The levels of hepatic biochemical markers were estimated in treated groups. The treatment with
LSME (50 mg/kg) altered back the normal levels of biochemical markers as well as done the
significant improvement in the damaged hepatatocyles. The levels of endogenous liver
antioxidant enzymes, catalase, superoxide dismutase and glutathione contents were increased
significantly, There was also recorded the significant (P<0.001) depletion in serum glutamic-
pyruvic transaminase, serum glutamic-oxaloacetic transaminase, Alkaline- phosphatase and total
hilirubin in LSME treated group. From these results, it is suggested that methanolic extract of L.
siceraria leaves posscsses hepatoprotective properties.

Key Words Lagenaria siceraria, carbon tetrachloride, Hepatoprotective effect, biochemical
ENZYINES.

Introduction

Liver is the largest vital organ to facilitate intense metabolism and excretion. It plays the vital
rolé in the maintenance, performance and regulating homeostasis of the body. Various
biochemical pathways of growth, immunity, encrgy and reproduction are passed through the
liver | The major functions of the liver are metabolism of carbohydrate, protein and fat,
detoxification, bile secretions and storage of some vitamins. So, keeping the liver healthy is an
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important factor for overall health and well being. The environmental toxins, abused by drug
habits & alcohol and over the-counter drugs may lead to continuously and variedly exposure to
liver unfortunately *. This can eventually lead to various liver ailments like fatty liver, hepatitis,
cirrhosis and alcoholic liver disease. Now a day's the plant based preparations are employed for
the treatment of liver disorders and alleviation of hepatic diseases * Therefore, a lot of traditional
remedies from plant origin are evaluated for its potential for antioxidant and hepatoprotective
effect by using experimental rodent model *, Carbon tetrachloride (CCla Jinduced hepatotoxicity
is widely used model to evaluate hepatoprotective effects of herbs extracts °.

Lagenaria siceraria (Bottle gourd) 1s an official drug in Ayurvedic Pharmacopaeia " It is one of
the most valuable fruit for human being made and gifted by the nature having composition of all
the essential constituents that are required for normal and good human health T Juice or
decoction of acrial part and leaves of L. siceraria is used for cure of juundice in India
traditionally”, Leaves paste is used for treatment of alopecia and applied on the head for the
headache by ancient people °, Leaves are also used as cathartic in constipation " The edible part
of fruit of L. siceraria is rich source of ascorbic acid, - carotene, vitamin B complex and pectin
" 1t is also good source of minerals "%, Two sterols namely fucosterol and campesterol were
identified and isolated from ethanol extract of dried fruit pulp ', HPLC analysis of extract of
flowering plant of L. siceraria shows presence of flavone-C glycosides'*. Fecal steroid excretion
was reported on administration of semi purified dietary fibres isolated from the fruit of L.
Siceraria ", Tn the present work hepatoprotective activity was investigated for methanolic
extract of L, Siceraria leaves (LSME) in experimental rodents.

Materials and methods

Reagents and chemicals

Carbon tetrachloride was procured from Krishna Chemical Industry Vadodara Gujarat, India;
Silymarin was received as a gift sample from Micro lubs Itd. India; Kits of standards i.e. SGPT
SGOT, ALP and bilirubin was obtained from Erba Diagnostics, India. All the reagents used in
experimental work were of analytical grade.

Collection and authentication of plant material

The leaves of L. siceraria plant were collected in the month of July from village area of district

Bareilly, U.P, India, Leaves were authenticated by Department of Taxonomy, Hindu college
(PG) Moradabad, Uttar Pradesh, where a voucher specimen (Taxonomy: HC.MBIDVHAP-BK-
2010-07-167) has been submitted.

Preparation of extract

Leaves of L, siceraria were washed in tap water and dried in shade to avoid degradation of active
constituents. Dried leaves were powdered to form coarse particles and stored in an airtight
container. The powdered material was extracted by soxhlet apparatus in several barches using
different solvents in increasing order of polarity, Petroleum ether, chloroform, acetone,
methanol and distilled water were used as solvent. The extracts were concentrated by
evaporating the solvent by rotary evaporator (Rotavapor® R-100). Preliminary phytochemical
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screening was performed on all extracts of L. siceraria to confirm the presence of various
phytochemical groups'®.

Estimation of total phenolic content

In the phytochemicaliy active extract, total phenolic content was analyzed by the Folin-Ciocalteu
reagent method using gallic acid as a standard. In about 250 ml of methanol:water mixiure
(60:40 VAV, 0.3% HCI), 100 mg of extract was added and mixed well. Then the mixture was
filtered through 0.45 um milipore filter. Equimolar quantities (100 ml) of the filtrate and Folin-
Ciocalteu reagent (50 %, V/V) were mixed followed by the addition of 2.0 ml of 2% sodium
carbonate solution in water. The absorbance of the solution was recorded after 2 hours at 750 nm
wavelength (UV spectrophometer, Shimadzu, UV-2600i). Quantification was based on the
standard curve of gallic acid (0~1.0 mg/ml) dissolved in methanol/'water (60:40, V/V, 0.3 %
HC1), Phenolic content was expressed as milligrams per gram of gallic acid equivalent '’
Experimental animals

Wistar albino rats of either sex, weighing 150 to 200 gm, were housed in groups of four per cage
under controlled light (12:12 light: dark cycle) and temperature (2542°C). Environmental and
hehavioral assessment was conducted during the light cyele. Food (Golden feed, New Delhi,
India) and water ad libitum was provided. The animals were acclimatized to laboratory
conditions for seven days before commencement of experiments'”,

All the procedure described in manuscript were reviewed and approved by Institutional Animal
Ethical Committee (IAEC) of Teerthanker Mahaveer College of Pharmacy, Moradabad, India
{Approval no- 1205/C/08/CPCSEA/ 202 I/IAEC/1 2).

Acute oral toxicity study

Acute oral toxicity study was performed according to OECD guidelines 423 for LSME (2000
mg/kg body weight) in Wistar albino rats, Hematological parameters, laboratory parameters like
body weight, consumption of food, urine examinations, ophthalmologic examinations and
hehaviar were also cvaluated during the experiment’”.

Hepatoprotective Sereening :

The study was conducted by using CCly as toxicant to produce hepatotoxicity and Silymann as a
standard/reference drug **. LSME at a dose of 50 mg/kg was used as test and compared with the
results obtained from standard and control, Animals were divided into 4 groups (n=6/group).

Group 1- Positive control: The animals received distilled water for 7 days and
given CCly in olive oil (1:9 ratio) single dose (SD), 10mikg orally on 87 day.

Group 2- Negative control: The animals received saline for 7 days.

Group 3- Standard: Pre-treated with standard drug Silymarin (100mg'kg body weight ‘day

p.0.) for 7 days followed by SD of CCla on 8™ day.
Group 4- Test: Pre-treated with LSME (50 mg/kg/day p.o.} for 7 days followed by a SD of CClL

on 8™ day.

Eur. Chem, Bull, 2023, 12 (Special Issue 6), 1438-1447 W
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After 16 hrs from the administration of last dose of weated groups, the blood samples were
collected through retro orbital artery *'. Serums were separated from the blood samples by
centrifugation for 10 minutes at 2000 rpm . The estimation of biochemical parameters was
done for hepatoprotective effect of L. Siceraria. Alkaline-phosphatase (ALP), Serum glutamic-
oxalo-acetic-transaminase (SGOT), serum glutamic-pyruvic-transaminase (SGFT), and tissue
bilirubin level (TBL) were estimated by using standard kits % Then animals were sacrificed and
their livers were excised & washed in normal saline followed by (.15 M Tris-HCL buffer. The
estimation of tissue lipid peroxidase (LPO) was carried out ¥ A portion of homogenate afier
precipitating proteins with trichloroacetic acid (TCA) was used for the estimation of glutathione
(GSH) . The rest of the homogenate was centrifuged at 15000 rpm for 15 min at 4°C, The
supernatant was separated for the estimation of super-oxide- dismutase (SOD) and catalase
{CAT) ™.

Histopathological study

Tissue specimens of liver lobules were used for histopathological examination. Sections of 50
micron thickness were cut by embedding tissue in wax. Haematoxylin and eosin staining
reagents were used to stain the sections. All stained sections were examined at 40x and 100
magnification power. Constitution of normal internal structure, swelling/inflammation and
necrosis were considered at the time of observation.

Statistical analysis

The analvsis of statistical significance was determined by one way analysis of varance
(ANOVA) followed by Dunnett's Test. The values were expressed in terms of mean = SEM and
P<0.05 was considered significant.

Results

The presence of carbohydrates, saponins, steroids, tannins, flavonoids and terpenoids in LSME
was revealed through performing the preliminery phytochemical screening. Hence, LSME was
found to be phytochemically active. Total phenolic content of LSME was estimated through
standard curve equation (y = 0.0032x+0.0009) for gallic acid at 750 nm wavelength. The total
phenolic content of L. siceraria leaves methanolic extract was found to contain 98.98 pg/mg of
gallic acid equivalent.

Gallic acid curve
0.35+
0. 30
0.25+
0, 20 =
0.158=
0.10=
0,08 -
.00

O 10 20 30 40 50 60 7O BO 90 10011
Concentration (jgimi)

Fig. 1 Standard curve of gallic acid for estimation of wotal phenolic content of LSME
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Acute toxicity of LSME

Hematological parameters were reported normal at the end of the woxicity study. LSME did not
produce any mortality and toxic effect up to the dose level at 2000 mg'kg body weight in rats,
hence the extract was considered to be safe and non-toxic for further pharmacological screening,
Estimation of bischemical parameters for hepatoprotective effect of LSME

Estimation of the serum alkaline phosphatase activity and total bilirubin is the most widely used
parameters for measuring the hepatic damage. There is a significant (P=<0.007) increase in the
levels of bilirubin, SGOT, SGPT and ALP was observed in CCly intoxicated group of this study.
LSME possesses significant (P<0.00/) effect on CCly induced hepatotoxicity (Table 1). The
significant depletion of bilirubin, SGOT, SGPT and ALP in LSME pre-treated group revealed
the hepatoprotective effect of LSME (50 mg'kg) against CCL induced hepatotoxicity.

Treated Dose SGPT | SGOT(IUML)|  ALP Total
group (mg/kg) (TU/L) (1U/L) bilirubin

mg/dl

Positive control Cnly vehecle 1238+ 126 171.2 £ .61 12244 3.5 4,864+ 021
Moarmal conirol Only vehicle | 5032+ 1,12%** 8RB 2] JTee= 40 a3 36w | 1] & 07 =
Staiclard LH 552 & | 36" 64,47 & 1.59%%% | 543239 *** | 1942024 ¥+
LSME 11 SEEY+ 1. 11*** | 79.26 + |.66"** | 61454408 *=* | 252=0.2] **°

|

Tablel Effect of LSME on biochemical parameters in CCle-induced hepatotoxicity

All values expressed as Mean £ SEM (n= 6), ***P<0.00] as compared with positive control
group (One way ANOVA followed by Dunnett’s test)

Effect of LSME on lipid per-oxidation in carbon tetrachloride treated groups

Lipid peroxidase (LPO) levels by thiobarbituric acid reaction showed a significant (P<0.001)
inerease in carbon tetrachloride treated rats, Treatment with LSME (50 mg/kg) significantly
{P<0.001) inhibited the LPO level which was altered back 10 normal. The antioxidant effect of
LSME was comparable to standard drug Silymarin.

CCly treatment was resulted as a significant (P<0.00/) decrease in the level of SOD, Catalase
and GSH in hepatic tissue when compared with control group. The treatment with LSME at the
doses of 50 mp/kg produced a significant increase (P<0.001) of SOD, Catalasc and GSH levels
in comparison of positive control group. The liver of animals treated with Silymarin _al_s.u showed
a significant increase in the levels of antioxidant enzvmes when compared to positive control

group ( Table 2).
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Table 2 Antioxidant effect of LSME on CClinduced hepatotoxicity in rats

Trosted st CATALASE S0D | LPO (inM/mg GSH
group {mg/kgl | (U/mg protein) | (%alnhibition of NET) protein) (mM/gm tissue wi.)
Positive Oy {383 010 2418+ 0,22 709 & 009 792018
control vehicle :
Megative Omly | 3d.5=0,12%%= | G664 £ 049 °°F | 2.61 = 005" | 1814 £0.29°°F
cantrol vehiie |
| Sundard | 10D (3268 0.17%%* | 61.33 =0,36% (7802 006%* | 24572026 * |
( Stlymarind
TSiE 30 [TRLi0ie |[S2m0anaseee |33 #0027 | 163220.14 %%

All values L‘-.‘nprf‘ﬂﬁ':l.l..ﬂ_'i Mean + SEM (n=6) ***P<0.00] us-:ém_npur-_:dm{ﬂ positive control gr.-:;ui,'l
(One way ANOVA followed by Dunnett’s test)
Histopathology of liver

Fig. 2 (a-d) Histopathological images rat liver: a) Negative control group, showing normal
architecture; b) Positive control group; showing necrosis of central vein: ¢). Standard group;
showing normal appearance with no evidence of necrosis; d) LSME treated groups; showing less
evidence of necrosis compared to positive control group

Histological profile of the animals treated with LSME (50 mg/kg) supported the results obtained
by the biochemical investigntions, The improvements i tissue regeneration and recovery
against CCly induced necrosis of hepatocellular tissues were observed microscopically. The
tissue section of liver of positive control group showed that extent of liver damage was more in
magnitude as compared to test and standard groups of animals; Whereas test (LSME 50 mg'kg)

- £ 1‘,?. 5
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and standard (Silymarin 100 mgkg) groups showed the comparable significant healing effect
(Fig. 2) but there was so much difference in the effective dose of test and standard,

Discussion

The organ liver plays a vital role in metabolism of all things including drug and nutrients. Liver
has a central role in drug metabolism and it is & most vulnerable tissue for drug toxicity.
According to the repans published by USFDA, herbs have been reported to cause liver mjury,
and 20-40% of all instances of hepatic failure. The asymptomatic elevation of liver enzymes to
fulminant hepatic failure is & manifestation of hepatotoxicity due to various envirommental
toxicants, herbal remedies and clinically useful drugs, like paracetamol, NSAIDS, and
gentamycin through the activation to highly reactive free radicals including the oxygen reactive
species and super-oxides ¥ According to literature survey, various enzymatic and non-
enzymatic regulations have been developed by the cell to protect from the oxidative stress and
other free radicals generated in day to day lifestyle changes. Histopathological investigation
along with estimation of SGOT SGPT, ALP, TBL, LPO GSH, Catalase and SOD are the most
widely used methods in the diagnosis of status of healthy hepatocytes 1o confirm their normal
functioning and regeneration of new hepatocytes’. The methanol extract of L. siceraria leaf
reduced the elevated levels of all the biochemical parameters along with significantly inhibition
of liver necrosis caused by CCls induced hepatotoxicity.

Conclusion

It can be concluded from this investigation that LSME (50 mg'kg) possess hepatoprotective
patential. This effect may be due to the presence of polyphenols and other antioxidants in the
extract. The present study submit the evidence for hepatoprotective potential of the leaves of L.
siceraria and may give a lead to further investigation of active molecule responsible for
promising effectiveness in the treatment of hepatic disorders in future.
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ARSTRACT

Envinsranenial Gomiaminaiion from beavy memls s wane is 3 growing conceim wilh ivem comegemens foe eccaysions ind Buman heath. Indssinal, alectronic,
aned hisssehold wits commanty conisn beavy mecals fike lesd, merery, cadmius, e, and chromium, Eradegume wists Sspousl leads 1o the ralessn of these
maials i the erviponmenl, onlsninating wir, waley, soil, and the food chun. Bagid indesirialization snd uthanizalion coniritele (o gobal wase generalion,
especially m developing countnes where improper wasts masagement leads 10 heavy mewd polistsn. Dussping wasis in lindfills and incizeruing it withost propar
ﬂmh'thl:mrﬂﬂ-l-hhyMﬂln:hmgthlmm&umillmm.Hultmuulmcfdmmi;mmmh-ﬂﬁum.m
mels persist end acowmilare in soosysiema This paper analyzes the mapor scurces of heavy meisl i wasie, Feusing on varioes human achvities, |1 densfics
significant coninbuiors such & meiallurgy, the chemical indusiry, slecirical appliance production, bezeries, sewsge shalpe, coal-fred power siation, waits
mescalion plania, and howshold wiste. The siudy slso highlights Se sunes of heny meiss in sgnodesnl regions, specifically pestizides and ferblizer wasie.
By examiring specific types of wasle, the paper provides insighis inio the indwiries and stivities resporashle for heavy metl pollaion, This analviis serves s o
Soundation i policymakers, wssty msnsgement professionals, ssd staleholden e develop wifective sirmegies for mitigating and managing hewvy meinl
coniamination.

Roryweonds: hearvy il prdlation. waste maoagement, mekalirgy, chemica! indusry, il incinersion plants, rowsehold warte. agricsdural e

LAINTRODUCTION

Errvirenmestal contamiralion caused by heavy meeals contssned in wusts his become o pressing ccecern with prafound implicetions fo bith fudmysbams
and human healibs. Heavy metshs, such o8 lpad, mergury, eodmium, smeni, and chromium, sre commenly found i indusirisl, elecerenic, and hinischald
wikle. When these wesie stresms afe nol properly disposed ond managed, besvy metals con leak ints the environisent, conlaminaking air, wassr, sail, and
ultimeely, food Increasing indusivilizaron, urbanizabion, md conmenption of goodi have cresied 5 plebal challenge for waste generation The
inadeguate irestment and disposal of wase, paniculssly in developing couries, ofies results in by mezad pollugion, Dumping weste in landfills o
incinerating it withoul proper contrals cen cause the leaching of Beiny metals inks the surmandisg soil i groundwater [1] Additionally, the incinemtion
of electronic waste, which contains significant ameones of heavy metals, com release toone fumes sio the atmesphere. This cin lead fo serious hesith
problems for local pogrlstions who are exposed to these wers, Furthermone, heavy mietals cam accumulaie in the fiood chain, cmesing contemination of
foixd sowrpes ond, ultierately, endirgering human healihe Once hesvy meisls e released meo the environmaeni, shey perstal for long periods e
werormdale i vunos ecological compartments. In aquatic ecosysiems, hemy metals con conlaminste rivers, lakes, and oceans, lending &0 ghe disnoption
of aquatic bife, The atcumulation of hesvy metals in fish and seafood poses o significant teeat o hims healih, a3 consumpioe of comaminaled food
can result in serivis illnesses, seluding organ diemage and neuralogical disonders [2] Hesvy metal cortamiaiion in the soil can Faive destomental effeeis
on apficuliure. Flangs abeorls thess metals from the soil, whach ecan then enier fhe food chain theough crops. This not oy sffects food asfey bl also
Pecduces erop yickds snd overall sgriculurel productivity, Morser, when heavy mesals coniaminste soil, they con migrale ino grosdwaigr, palliting
drinkimg waler sapplsts and posing henlif Fisks 1o e human population| 1)

Addressing evveonmestsl contaminition coused by Boavy metals in wasie regusses o mulii-faceied nppreich, Govemments asd regauiony bodees pley a
sritical iode in esinblishing and anfoeving sivingem wishe manopemens regulitiond Proper wese segregution, reeveling, and the adoplion of
envircemantally friendly disposal methods, sech as corerolled lindfilling sad Wasla-d-anergy Rechnologics, are exsential 1o mimamizing hemy mezal
poliation|d]. Fumhermore, the developanent and implesenimion of effective fresment sechradogies are vital 15 remediation effors. These mey include
processes such & physicochamical breamsenis, microbial remsediation, and phytoremediation, which uiilize planes s axirsct sed imenobilio bszgvy mezals
From contaminmed soil of water. Public mwareness and echoeation are alio crucil, e dividuals meed o wndersiond the enpdance of resporsifile vste
masagemend practices ond the potentinl healih risks sssocimed with heavy metsd contuminstion. Enviennimetal conimmination resuling fom heavy
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Abstract

This study ams to determine how rick aversion and £nancial well-being influence the desire to mvest in

wm&mﬂﬂuﬂuﬂMr&mhﬂ,wﬂthﬂwmﬂ

to evahuate Enancial well-being. By distributing 1 questionnaire to invessors in India who participate in the
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particpate in the stock market Instead, it appears to be 3 barrier to participacion in the capital markee. This

wmhhﬂmmﬂumwdhmﬂ@]“wqﬂq

ﬁmmmmmm&mﬁw

Modeling, Equicy Products, Financial § :

1. INTRODUCTION

Behavioral finance & a combination of two disciplines, namely prychology and economics that focuses on the
of investors in relation to financial decisions. This combination explains why and how individuals

peychalogy
make iratiosal financial decisions when mving, investing, spending, and borrowing (Beldky, G and

wr.m.umm-ﬂﬂmmmmhﬁq
to examine and emphasire stock market performance. Behavioral finance theory is bused on how the

wdeWﬂmm&Mmemm&?\?lf_
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Abstract

[n the recent past the popularity of the social media platform has increased
exponentially and at the same time various challenges have also been increased
One of the major challenges Is related to fake news on social media platforms. It is
really nontrivial task to filter and distinguish between fake and the real news, In this
paper, various machine learning models have been applied to identify and examine
the fake news on social media glatforms. The Naive Bayes, Support Vector
Machines, Passive Aggressive Classifier, Random Forest, BERT, LSTM, and Logistic
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Section A -Research paper

Identify fixed American Sign Language by

awareness of Convolutional Neural

Network

Mohd. Sadim', Prateek Mishra® Vikas Gupta®, Stuti Saxena®, Ranjeet Dubey®
'Meerut Institute of Technology, Meerut mohd.sadim@ mitmeerut.ac.in
“Asia Pacific Institute of Information Technology SD India Panipat
prateckmishra@apiit.edu.in
"Raj Kumar Goel Institute of Technology, Ghaziabad vikasfai@rkgit.edu.in
‘Echelon Institute of Technology, Faridabad stutisaxena@ eitfaridabad.co.in

*Buddha Institute of Technology, Gorakhpur, ranicet234G@ bit.ac.in
doi: 10.48047/ech/2023.12.514.919

Absiract—American  Sigi-language 5 8 nod-actificisl
language which consists of the verbul charscteristics as

articulate lnnguages, through grammar that vary from sormal
English. Sign Language Is a pattern of interactive languages
fhut connects with deaf and dumb people to the society, It js
represenied wetivity by hands and face. Common ciileens are
ol well wware of the Slgn Language. Dae fa this Tact, there bs o
requlrensent of an interproter to ease the conversation. This
document will showease the Cosvolutlon Newral peiwork
(CNN) repliea for forecasting Amerlcan Sign Language. Mare
than 1000 pictures were recorded o troln & Instruet the
repllea. 95% accurncy of Identification was schloved in
experiment, which displays  strong  presentation  in
identification of 24 unchanged American Sigm Languspe
samiphes. Positive growih of this replics could be eniertalned
and this is base to grow the high complex Sigo-language
lwicrpriter,

Kowwnds : ONN, ASL, ML, NLP eic

L INTRODUCTION

Americun Sign-Language (ASL) is an optical verbalization.
With signing, the mind procedure semantic dma taken by
eyes. Sign lnguages are a worldwide language & every has
their own way of understanding and teaching sign lenguage,
Similar o other verbal langunges, this language has its own
rules and grommar, Similar to other languages, ASL i the
base language of the all-sign tanguage which is growing and
maodifying from fime 1o time [1]. According to the research
data from the World Health Organization (WHO), In this
survey millions of people of the globe are suffering from
hearing disabilities. These disabilities can be incomplete or
entire incapability 1o hear and respond back, Hearing

impairment may happen in one or both ears, If this occurs at
an early age; it can affect their ability to leam and in
verbalization disabilitics or known as hearing muteness. An
individual with hearing muteness is unable to express his
views [2]. These differcnces soparate these peoples from
SOCIELY,

Ueaf and dumb individuals face a lot of legnl challenges due
o interscting burriers that are normally unrecognized by
lawyers, sociely members, judges, policemen. The key
question 1o aak is: What must be dooe 1o moke an effective
conversation in the legal seiting? The NAD has won larger
control in the legal system for deaf and dumb individuals
Police officers now get more training about the rights of
deaf and dumb individuals [3].

It is necessary to continuously think for these people
whe require our extra concem so that they can have a
normal life like you and me, A number of researches have
been made 1o search oul an inexpensive & suitable
substitute [4]. Therefore, hand sign motions are recognized
by vision systems, computing devices can be a theme of
deep mterest. With broad availability of smast devices such
as cell phones including cameras, its approach is to design a
computing-based  sign  language identification model.
Backdrop disturbance, colors, and light &iffer inside the real
me world. This resulls in o least observation rate.
Moreaver, the current revolution in augmented reality
systems and artificial intelligence has represented o large
odvancement in image data idemtification [3], [6].
Traditional artificial intelligence depends on physi
charscleristics (like feature ction), In @lace eeling
complicated handmade 1§ " copable of

mechaniring the proc ?n That
o . L LY

(e



Identify fived American Sign Language by awareness of Convolutional Neural! Network

will greatly decrease the man made crror and enhance the
perception of accuracy rate.

This document will enlighten CNN in identifving the signs
of Amercan Sign Language, The CWNM is construcied for
identifying the dofn of images that were clicked on smarg
cameras. The scope i very large to unchanged characier
identification ot this level. Excluding 2 alphabets tha
involve motion, a total of 24 movements were coplured
indicoting differcnl symbols, 95% mite wis recorded for
image detection,

Further the document is followed as: Section 1 containg the
paralle] sk w this language. Section 111 containg the
spproach of CHM, Section IV covers the result of
experiments that were being organized. At last, Section V
contming  the detection of this  document  and
recommendations for the work to be done in future,

Il LITERATURE REVIEW

Pramada etal. (2013} had been looking of image refining &
framework of equivalent skill 1 notice the symbols of
Binary Sign Interaction. This type of longuage symbolizes
charicters in the form of Binory coded language. All codes
of binary are symbolized with fingers of oo hond, The
picture with normal swroundings is captive and changed
ino a monochrome image. Further comparison is done with
the recorded order of model and presents its equivalent
patterns in Text and sound format [7]. Vivek Bedha &
N.Radpour proposed a Indepth Convolutional Newral
Networks grouping algorithm of ASL for characters and
numbers. General CNN model was taken up that consists of
a maxpeo] layer and dropout laver. This syaiem is traised
from zero & gives 3% exact rute on confirmation of sign
language identification model [8]. Garcia and Viesca put the
poncept of converting the ASL into characters. They take
colored pictures of America Sign Language s goiding
parzmeters for CNN. An upskill Google Net model was
taken in this model. Because of alignment in major signs of
longuage, Accurocy rate of T0% was obtuined for all letters
excepl J & Z. Further, the number of learning classes was
reduced and a confirmation relinbility of neardy 97.8% and
T3.5% nccuracy rule with 5 and 10 letlers respectively was
achieved [9]. For a hand-based sign language identilication
model, the provocation relies in continual fracing of hand
area, scgmenting st pictures from the surrounding ond
operuting gesture identificotion. Inequality and obstruction
of the joints of the bady will enhance ihe build complication
o mltain @ satisfactory performance. Huang etal. put a 3- the
input caplive method that be made up of colored images &
body skeletal images copiured by Microsoft Kinect. Instead
of the conventional hendmade feature extraction, he
developed a 3D convolutional network for @ mechanized
part extraction, Maximum recorded rate for his work is up to
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94.3% [10]. Moreover, hands based sign language i out the
range of argument of this documsent,

111 PROPOSED MJETHODOLOGY
a) Statistical record

Making a handful of statistical records is a very well-known
section in artificial intelligence, The task is only concerned
about the American Sign Language action that includes all
characiers as shown in the Fig. 1. Characters ) and Z were
ol counted as these letters include motion of hands, 24
gesture pictures were caplured 1o build a dataset. More than
100 bmages were capiured for esch symbol or character,
There were thousands of pictures, 10 decreuse the training
tiime = piciures werg rescaled w 32x32,

American Sign Language Alphabat

s85d408w oy
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@##ﬁ@ﬁ%‘w%
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Flg | Amsrivan Sign Langsage Charsclers

A total number of 180 recorded pictures were taken for the
purpose of training and the rest 20 were taken for testing. Or
we can say, 30% of the dota collection was required for
truining purposes & 2% of the dva was required to update
ithe roie of perfection of this Sign Langusge identification
il

b} CNN Model

CNN is an anificial neural network; it is o deep and
complete network. It is used for facial recognition, Image
segmentation. Further it containg four types of components
that are required to shape o CNN model eliminating
input/output layers. These are comed as pooling, flatening,
complexity layers and Fully Connected Iﬂj-m/t

WA s
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Fig.2- Architecture of CNN model

The Convolutional layer works on the factor extraction of
the lmages that are inserted. Otherwise, il is known as the
filter for detecting image features like edges, axis, curves,
pixels, and other image elements, Convolutional Neurons
are used 1o perform Complex operations by examining each
pixel of the image that was inserted ond transfer the
proceased data to second layer. The Complex laver holds
various filters to determine distinet factors.

Inside convolutional network second lnyer are representng
as o max of pooling layer. Further when this layer is added
o the mwdel, il decreases the dimensions of pictures by
deducting the pixel quuntity in the result from the previous
Convelutionnl layer, Example- Cutting the largest value
from the image, and putting it into a duplicate, so that it
destroys the remaining datu that holds in the drive map.

Third layer is behave like & Flattening layer. Its efficacy is
to changes all the collective images into a continuing vector
with flatiening. This layer is used for the conversion of the
data into a 1D array.

Lust layes, the combined Layer is the Neural Network 1o
cary out the identification of the images based on the ke
out inputs from the convolutional layer.

¢) Model Architecture

As one input layer, dropout and two cascaded convolutional
layers with max pooling are comtains fn  CNN model and
tlso added flattering layer in this model, Moreover in this
model one fully connected layer associated with dropout
and | output layer associnted to SofiMax function.
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Inside layer one have two cascoded convilutonal layers
sccordingly max polling layer. after that we have connected
with flattering layer for converting 3D 1o 1D arrays

The model of ASL system is broken into following parts

such as; Image occupy, Preprocessing, Feature extraction,
Feature matching and Pattern recognition.

d) Conception and Training

Demonstration was all organize on a machine with [niel
Core i5-7T300HQ, 8GB SDRAM and 8 NVIDIA GeForce
GTX 1050, Python programming wis used for
implementing this model. Image Data and Dropout layer
produces for duta expunsion were make use of keep way
from overflowing.

The dataset expansion was applied in a resl scenario on the
heart of the system that is central processing unit during the
time of truining of dataset while the developed model was
being tested and trained, These Image Dois Generator for
duta enrichment contain of unknown flash into images,
anyhow rotated images between 0° - 180°, shifting of the
images was done horizentally on the basis of fraction of
complede width and vertical shifting on the basis of fraction
of complete height,

IV, EXPERIMENTAL QUTCOMES

The model waining was carried out by Adam developer with
SoftMax loss function. Epoch was set o the maximum
range of 100 & training ratio was put at 0.003, During of
training loss and accuracy plot are represented in Fig. 3. The
chart represents the little loss through limited overflowing
after that 100 epochs.

;'wrr'm.p Loy s Aduracy |

Uil

e R P

=

Fig. 3 Training Loss and Accuracy graph for

Scale-  * 1-10 = Loss/Accuracy

* 1-120 = Epoch
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Table | repeesents the relation with older tasks. It {5 the
process which records the maximum expectation rate

on American Sign Language
Hlusteation | Reliability
Writers {exaciness
)
Sawant Picture Handling and 90.98%,
Pramada etal. | instruction machine
2013 methodology on binary
sign-language
Vivek Bheda | Deep CNN on 82.5%
& N. Dianna | characters & numbers
Radpour 2017 | American Sign
¢
Garcia and ASL by CNN with T
Viesca 2016 Google Net ransfer
learning
Lionel Pigouw | 2 CNN's on lalian Sign | 91.7%
et.al. 2014 Language To extract
different
postures/gestures using
. Kinect of Microsofl
This work CNN on all characters | 95%
l (except ] & Z) ASL

V., CONCLUSION

In which document, we cxperimented with a CNN
model for identification of all characters in American
Sign Language except J and Z. The experiment output
displays, the suggested system is effective in
forecasting unchanged characteristic gestures. After
making a comparison with previous work, we get a
good output. The task will be with real scenario video
based sign language. So, what can you do with a sign
language degree or training in sign language? There
are numerous job opportunitics where you can put
your knowledge to good use,
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1. INTRODUCTION
The fagt growth of social media in recent years has made the internet a viabls platform for camying
knowledge at little cost. Opinions on 8 product, company, of circumstince are being mined from comments
left on blogs, reviews, postings, and tweets, among other social medin outlets. Considerable weight is given
to an individual's disposition and emotional state when drawing conclusions about that person’s behaviour.
Mensuring kow individunls feel about o topio s called sentiment annlyeis, also known as opinion mining.
Orgunizations may learn sbout their customers’ fealings and respond appropriately by employing sentiment
annlysis, a technique that allows us to read and understand people's emotions and place them into meaningful
buckets. Detection of the appropriste language is necessary for some analyses (such as those thal seek 1o
determiing the polanity or emotion of the text, recelve feedback on a specific feature, or 1o condudt o oross-
lingun! analysis), whils others (such os those that seek io determing the text's puthenticity) are determined by
the text iself, It needs & bot of data, some of which may not be in the night formaos [1]. As & result, the
exiracied datm is put through o few preparation procedures before being wtilised to build the final dats
Tweats put in by peopla all across the world in response o global events are a gold mine of authenf

Jonurmal homepage: hip:Seecs, inesoore. com




4 0O ISEN: 1502-4752

original data, Information posted on this forum is not filered or gate kept in any way. This has made Twitter
n go-to resource for social scientists and academics interested in studying the nuances of human emotion
from & variety of engles [2]. Twitter is well-known ns a backchannel tool, and in the wake of natursl
disnsters, more people have wied it 1o show their sadness,

Twitter analysis for #ake in Indin, ¥Digital Indis, and FBudget 2019, 1o learn more about public
views on government program. The tweet categorization is implemented using the deep learning technologies
of an LSTM {long shori-term memory), artificial recurrent newral network. The primary goal of this kind of
study is to examine public sentiment towards a government program to better administer that program in the
fisture [3]. The Indian government lsunched a agnipath scheme for the appointment of troops in Army, Navy
and Air-foree oo 14% Jupe, 2022, We will call him agniveer. By underioking qualitative and quantitative
analyses of tweets, this study intends 10 identify the irends of tweets and the secial support supplied on social
medin during the scheme’s introduction by human actions.

The following are some of our contributions to this paper: i) this research proposes an cffective
method for analyzing the sentiments of Twitter data through the orange tool; i) the collected corpus goes
through pre-processing and snalysis, and then sentiment analysis is done; and iii) experiments were done
with u set of real tweets 1o show that our method is valid and can be used.

1. THE VIRTUAL WORLD: 5OCIAL MEDIA

People in the world today talk to cach other through the internet. [t was only & dream 30 years ago o
be able to say what you thought and have your voice be heard around the world in an instant. Now that social
media has come along, it's a reality. In the world we live in now, it*s hard to imagine what life would be like
without social media. This is & growing trend caused by improvements in information technology.

People use the virteal world not only as a way to 1alk o ezch other, but also as a place to say what
they think, fieel, and believe about many different things. People here don’t just talk to each other becauss
they are related or know each other, They also talk to each other on social media because they have the same
interests, hobbies, and specializations. Social media hos millions of active users, and that number is expected
1o grow to 4.5 billion by 2022 [4], [5].

1.1. Twitter minkng

Twitter mining ts now a popular opic since it gives vital information that is utilized and applied in
several sectoes. Tt is one of the principal research fields. Various tweets can be gathered and analyzed for
research purposes utilising accessible API8, Twitter APls are established using nuthenticated queries.

Twitter users come from many walks of life. Customers range from celebrities to ordinary citizens,
business owners and representatives, begislators, and even natlonal presidents and prime ministers (6], Text
analytics refers to the peactice of mining information written or spoken in the English language for insights
and patterns, Utilize notural language processing to do this text mining [7), [8). To do this, text
mining/analytics use natural language processing, Natural language processing contributes te text mining by
asaisting the moching in understanding the text and gleaning relevant dota from it, Computer science and Al-
based ideas are used by NLP to process human Innguage, analyze information, and derive actionable insights.
Text analytics is o process, while NLP is the technique used to carry it out.

1.Z. Sentiment nnalvsis of twits

In this work, we make an effort 1o understand the context of the tweets regarding the agnipath
Scheme for joining the Indian Army that hove been posted on Twitter so far. It is recognized that en amount
of information can be gleaned from tweets; if the data is properly processed, it may be utilised for decision
making ond manngement. Twitter data may be mined for insights into the public’s sentiments through
opinion mining. This information is incredibly helpful for a variety of crganizations and political parties. It is
gommon knowledge that feelings, emotions, and sentiments play & key rele in the human experience,
Sentiment analysis is the process of extracting such viewpoints [9].

Sentiment analysis is the process of labeling a text's feelings o determine its polarity. It may be
separated into three categories: document, sentence, and aspect, When we talk about categorizing thoughts at
the document level, we mean doing so throughout the entirety of the content. All senlonces are examined at
the sentence level to establish their polarity, which cun be either positive or negative; mixed opinions may or
may not be acknowledged. Aspect level is also known as entity level, and in this context, all features of the
phrases are taken into account, In what context does the sentence exist? The entity-level approach is a
comprehensive but difficult 1o implement strategy [10).
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3. HREVIEW OF LITERATURE

Most users share their personal thoughts and information all the time these days, which hos led to a
rise in the pmount of information shared through social medis, This information is a great source for an
analyst or researcher seeking vital information for decision-making [11]. Since the beginning of the 21
century, according to [11), sentiment analysis hos been one of the most intriguing and active research
subjects in the field of natural langusge processing. The sct of analyzing a person’s attitude or fecling based
on their writen words & known &5 sentiment analysis [12]. Rescorchers have recently demonstrated new
insights on this type of data and been able to categorize feelings [13], Several methods have been proposed in
the literature for doing sentiment analysis, which entsils extracting lexical sentiments along with the
documents [14], how bi- and tri-grams may be used to deduce an opinion [15]. Since emotions are now &
prevalent way to describe sentiments, emojis may be used to represent both positive and negative emotions. 1t
has been noticed that intermet resources can offer emotional and social support [16]. Twitter, a micro
blogging service, is one of these online platforms that allows users to submit real-time messages, or “tweets.”
Twitter has become a vital part of the routine of modemn society since it provides o robust public forum where
individuals may freely discuss their thoughts, ideas, mnd opinions on a varlety of themes. Numerous studies
have examined Twitter 0s a possible method for sharing Information, gauging public opinion, and expressing
SRS,

By studying twoots on the death of Michael Jackson, the king of pop, we can analyse the erucial role
micro blogs play in offering emotional and socinl support. The findings suggest that Twitter is utilise as on
informative support chaneel [17], In addition tw grief, other kinds of emotions, such a8 rumos-spreading,
statements of hate, and spam, are scen 1o account for a significant fraction of tweets. Chen ot al. [18]
evalusted the polarity of tweets using sentiment analysis to predict future crimes. Using a machine leaming
technique [19], conducted a sentiment analysis on the Twitter data of the 2014 FIFA World Cup Soccer
tournament. Aharony [20] evaluates Twitter as & channel for communication to determine how three political
leaders-the prime minister of lsreel, Benjamin Netanyahu, the prime minister of Britain, David Cameron, and
the president of the United States, Barack Obama-communicate via Twitter. The statistics indicale that the
president of the United States utilises Twitter more than the other two world leaders. However, all thres
leaders utilize twitter for outreach and openness, Goel and Mittal [21] used Twitter data, self-organizing self-
fuzzy neural networks (SOFNN), and Dow Jones Industrial Average (DJIA) values to forecast financial
markets. Twitter has also been examined for the dissemination of information during natural or manmade
catastrophes, plights, and exigencies. During times of crisis, it is viewed as legitimate by netizens. It has been
widely used 10 comprehend the emotions of people during and after disasters such as “Typhoon Haiyan in the
Philippines” [22], The goal of this study is to investigate and assess public emotions towards COVID-19
vaccinations across Twitler messages (positive, neutrnl, and negative) as well as the influence twoets have on

digital socinl gircles [23],

4. METHOD

This work has been developed by using five phases: 1) tweet extraction; {1} rweet content analysis and
clagsification; iii) preprocessing techniques; iv) emotion collection; and v) polarity identification and
classification. Ench step sre explained i detail:

4.1, Tweets extraction

Tweets are required to complete the sentiment analysis task, Here, we retrieved tweets from the
Twitter APL. We must first develop a Twitter application to obtain API access. The Twitter application may
be buill with the Twitter app. the consumer key and access token are made available to the user once the app
has been built. Both the access key and the consumer secret must remain hidden. Over 4,000 tweets related 1o
the #agnipath scheme were collected and are now available for research.

4.2, Tweet content analysls and classification

The study utilised a natiralistic methodology to the feelings of the tweets and decide the tweel
format (1.2, 1ext, picture, or video), Initially, 1 50 tweets were picked at random and examined based on their
sentiment festures, Each tweet was thoroughly read and comprehended so that its underlying tone could be
recorded, For example, after coreful consideration, the tweet “agniveer scheme s a good indtiative step for
youth to join our country's defense system™ was classified as “evishing emotions,” whereas another tweet
asking, "If this is true, why agniveer?™ was classified as “raising questions”, “Why should youth have
temporary joba?" was filed under criticism. Consequently, the tweets were classified based on the subject
context they included, The amimdes of the 150 rweets were determimed by manually analyzing their content.
The roeets were classified into seven sentiment categories sse in Table 1. This method nssisted in id
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the development of a theme/emotion, an industive method was adopted. When a rweet does not fit into an
existing category, a new category was created. Human inspection was used to determine the opinions
expressed in all 4,000 tweets. We analyzed the 4,000 tweets and classified them into seven broad categories
based on the attitudes expressed in cach tweet (both those from prior studies and our own) see in Table 1 [1].

Tabile 1, Structured coding

Catggory _Definince
Evineing sinatoes Share yoor happiness, your sadness, yoad miggaish, yoor compassion, sod any other negative o
positive emoiions yos bave towanls the sgrepath scherme spplicant.
Faising question People with inquiries about e sgripaih scheme and ity environs.
Critsginm of the governmens Giovemmeni and its palivies and faws are erilleiiad
mssislinig the governimesa Post in fwveer of the BIP goversment.
Escreasing dissen People e voicing objections to the agnipath progeet.
Distribution of ews s=d datn~ Share sews srtieles, information, and othior relevast itema pestalning 1 B agnipath scheme.
lrelevant Posis that hve pothing to do with the evesd,

4.3, Preprocessing technlgue
This creates a pipeline for text pre-processing. 1t enables data transformation, tokenizstion, flltering,

and stumbling, Trunsform, will maintnin lower case in all twits, removing nccents, parse HTML, and
removing URLs: i) wransform will keep all tweets in lower cuse, get rid of accents, passe HTML, and get rid
of URLs; ii) filtering, the removal of mention (@), hashtag (#), and RT (retweet) from tweets; and
iil) stemming, is the process of removing affixes from root words and changing them into their simplest form,

To create 3 word cloud in the orange dats mining tool, we must first connect the file widget to the

corpus widget, and then the corpus widget to the preprocess text widget, where data transformation,
tokenization, filtering, and stemming will take place. The preprocessed text will then be linked to a word
clond widget, which will visualize the word cloud. Figure 1 shows the workflow of a word cloud in the

orange data mining ol

D)_t—_(m'\ ] fﬂg"u Compe J"'

Preprocess Tast W Daudl

Figure 1. Workflow of word cloud

Juyashankar and Sridoran [24] propossd word clouds or tag clouds as the gruphical depiction of
words for o certain piece of written content, organized according w their frequency. Figure 2 represents the
graphical representations of texi data (word cloud) of #agnipath scheme. Figure 2(a) represents the word
clowd before the preprocessing. and Figure 2(b) represents the word cloud after the processing.
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Figure 2, Word clowd of Twirtter data on agnipath scheme (1) word cloud before preprocessing and (b
cloud after preprocessing ;
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4.4, Collection af emotion

Emotions are complex psychological states that include o subjective experience, a physictogical
response, and a behavioural or expressive response. On the busis of facial expression, there are six emation
catcgories commonly used to charscterize the fundamental human emotions: snger, contempt, fear,
happiness, sorrow, and surprise. “Surprise” is the most ambiguous, as it may be connected with both good
and negative emoticns [25], In orange data mining tool we pul preprocess data into tweet profiler widged,
where we used Ekam (multiclass) olgorithm for emoticn count. Through select column widget we only select
emotion and connect with distributions widget for displaying the emotion through ber chart. Figure 3 shows
the workflow of how 1o caluculate emotion in orange data mining tool. Figure 4 depicts emotional valuz
(anger=16, disgust=26, fear~473, joy=2711, sadness=61, and surprise=703) for the #agnipath scheme
between July 3™ and July 9%, 2022.

0~ (0)~@)~ @10~ ®

Figure 3, Workflow for caleulntion of emotion
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Figure 4. Emotion class bar dingram for #agnipath scheme

4.5, Polarity identification and classification

Polarity is the emotional condition that determines whether @ sentence fs positive or negative.
Orientation, often known as polarity, is the emotion represented in the statement. A text can be categorized as
eitlier positive, negative, neutral, and compound. Depending on the comparison with positive and negative
term, it i simple to determine u tweet's score. Figure § shows the workflow of polarity class, Orange data
mining tool provide six types of tool for sentiment snalysis which corporate within sentiment analysis
widget. The tools are Liu-hu, valence aware dictionary and sentiment reasoner (VADER), Multilingual,
SentiArt, LilaH, and custom dictionsry, We used VADER tool. It is a social media-specific lexicon and rule-
based sentiment analysis tool, Sentiment analysis in VADER is grounded in @ vocabulary that translates word
mseanings into numerical representations of how strongly people feel sbout certain topics. The overall tone of
1 document may be determined by tallying up the weight of its indrvidual words, .

Sen:ememmtpphanMrm daii regarding the agnipath scheme ...
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Figure 5. Workflow of polarity class {sentiment analysis)

Figure & depicts average sentiment score of 4,000 tweets regarding sgnipath scheme. We can
observe through graph that neutral sentiment has moximum number (3436.68), compound sentiment
(503.19), positive (376.28), and negative (167.01), If we calculate the percentage of the polarity analysis, we
get neutral=86.41%, compound=12.57%, positive=9.40%, negative=4.17 % sentiment of agnipath scheme.
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Figure 6. Sentiment score of 4,000 tweets about ¥ agnipath scheme

5 CONCLUSION AND FUTURE SCOPE

The methodology employed in this article was sound and methodical. Before doing sentiment
analysis on the tweets, the text was analyzed. The data set wtilized in the study is primary aad of sufficient
quantity, The selection of the 1oels in this work was based on a comprehensive literature research. We know
that u tweet doesn't have a set format; the only rule is that the text can’t be too long. Since the tweets came
from the Internet, there were no labels showing how people felt ebout them. The lack of lnbels for how
people felt and the noise in the tweets made the paper harder to understand.

Using the orange data mining tool, a novel method was presented in this article for doing sentiment
analysis on a linguistic dataset, The method was described in detail. The result shows that most of the peopls
express joy about the agnipath scheme. and the surprised people comes under the second highest category.
Result shows that agnipath scheme is mostly accepted by the peeple. This means that was not rejected as
mich as the medla was showing the rejection of this scheme,

This study, notwithstanding its merits, has several shorteomings. First, the suggested method can
anly process tweets n te English longuage, This is a disadvantage due to the enormous volume of tweets
regarding ugnipath Scheme available in other languages, We intend 10 apply this approach to further
languages, like Malynlam and Kannad, In addition, our dataset is rather small (7-duy period) and restricted 1o
a porticular use cuse. This raises the question of the generulizability of our findings. We intend to collect
further information on this occurrence, Furthermore, our present sesearch is restricted 10 the texnnl twoets
dutn recelved from Twitter, In the future, new dain such as images, sounds, internet articles, und other forms
of multimedia may be contributed 1o this data collection.
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ARSTRACT

The weeld hes beeome o glebal willnge, which is becauss commesnithos has bogosa o ot ssasger s it used 10 be through differesr diginl plaiforms. Thes ae
w0 ey mediums te comrnices will (e workd nos, and sty beep evadving @ i hand 10 jut & pesber 1o hees. Social media b 8 powsrfal way for businessas
ol ol simes 0 ressh prospects end susonion, People discover, leern sbaut, follew, asd sbep from brands on soisl madis Mastls in India | he prominer Brasd 1
evilve iell a5 & beal *Social medis Markster’ and leversged e same opporiniiy. This paper demomstzsiod e rels of soclsl mods m mankeeng of Mok,
Furthermare, this paper higalights te “Socinl Medie® smutegios of Mestle m India @ its nevolulinsary emergesce aed strong fathold in the ndisn marie by
eonukmenty affering e FAMOG preducis. mﬂidlt-hmdmm& dmcriptive rescan design which is qualioative in name.

Koy Words: = Socinl media, Socinl medio marketing, Marketing strategies, Nesils [ndia

L INTRODUCTTION

intemet, social media, mobile spps, snd other digital communications technologies bave become part of wveryday Hife for billons of peopds arouni the
world, infonuation rechnelogy develops rapadly and influences the bekavior of many peaple. Everyone is dependent on the inleme fo gonneel with other
pople and b ed the infamation quickly. This makes smariphones & necessity in their daily ocsivities, Several applicalions mich & onling shopping,
onliss transporatkm, and soolsl medls cay be downlosded by smarphone users. Among masy appbenticns, weinl media i the most downlosded
mpdicniion, Social med (s boecomses ineressingly populsr and aitrsctive 1o be pdapied by many busines acior dos 1o it low coxts and minisses wehnical
requiremnests, Since the beginning of the 2181 cenbary, the use of intemet ssd soclel media hes becoene o pant of business sirmiegy,

For Busingss ownors, soclad b 8 mean of fen-way communication with cossemers, 10 lien o consumer resposses und 10 find oul wial they wanl,
Compenias usg social madia to gein benediis such & owmperfemung coorgeiiton, lowenmg oosts, mansging the oparslions mor effectivaly, improving
relatiorabios with consumers, and improving company image.

1n & coumiry like Edis where there is so much competition i the mdastry alresdy, Nestle hos come a boeg way end hes gives iis counterpars & oun for
thesr money.

This pase siudy will examine how this mega-comonation in the ladian merdke) bos muinmined o uoiges brand image for itself Seough mmovative marketing
campaigns and sirmiegy thal has crealed & arong brand connectlon smong consumers even (n tis incressingly digitized world

1. BRIEF LITERATURE REVIEW

Baplan and Haenbeln [2010], social media = "a group of inlemet-hased applications that s build on ihe sdeclogiesl ani technolegionl fuundstions of Wb
2.0 gl allow B creatbom and exchenge of User-Oenirated Content”.

Sarmuni wead Frost [2012], sociad medis |s defined as “onlice ools s plaifiorms that sllow [nlerssi s io colliborate on content, share inaighis snd
empenences, and cosadct of business of ploasure”

Larsas and Wetson [2001], wha defined social medis s tue s of connectivity ensbded applicaisons that fkiliele inlersction and the co creation,
exchange, sad publzetion of lbrmation emong bnes and (heir retworked communities of castomen.

Wang [2012] s héa reseanch fousd thar social edis adopison has & pesstive impect on businiss performands.

Traizer ¢f al. [3014] sated tar the msensity of social-medis use i business van have o positive snd sgaifcan effiecs on busines
company is el i adapr o marker peeds and imteraci with cnslomem mone afficienily resulRing n & increase |h sales volome, I. Tu, .-I

Research by Fimda, Femandez, and Carey [2020] swsed thay there is 2 slgnifsss inflosnoes of socul medin sdopiion on bosiness pn-hmh:da. *‘i \i

L?
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1. OBJECTIVES
o Towsderaand the *Soclal medis markotisg' sizsegios of Meale Indls,

*  Toanslyer role digital marfksieg cempasges af Motk Inidis

4. RESEARCH METHODOLOGY

This stady is based o descriptive research design which {8 qualitstive in mature, The ssoondary daca redabed 1o the specifle keywords Eks “Social medin
Marketing’, “Westle India Led.", “Social medsa a2 a Murkeling *, ‘markeling sirmlegies’ & have been explored through the google search. Eventually, the
online coniest and research papers {repuied posmals) eontent s synibesieed i serive ai the deslred resalis and conchusion. The anabysis hes been divided
inbo iwa paris as the firs past is reloied 1o ihe concepiual umlestanding of *Social media Marketing ' snd laier one is related 1o digiinl marketng campaigns
of Mesile India

—
5 DATA ANALYSIS & FINDINGS
54 Bociwl madia markesing

L) Nevile Social medin Marketing §

Gt i kot pliyt braosdd dewaity Beluiwdd Nesrld

Wastld is o muinatioral food and drink processeg corporsson th is based in Swaiizerland. 11 is the bagpest food company in the world, messared by
revenue. Acsonling bo its Linkadin pradils, the conspany has arcund 2795 (00 employess snd factories or opembions in almos! evary ooutry in the workl,
Tis matin prodects mclude baby food, bomled warer, toeakfis cereals, coffze, teas, confectionery, dairy products, e cream, frogen foed, pet foads, and
smacks. b most well-known brands are Mespresso, Neseade, Kirkes, Smarnys, Mesquick, Socesffers, Vittel, and Maggi.

As the world's largest food and Beverage Compisy, Mesilé's marketing sirstegy has shwuys been ooe step shead. And thay undersiond thal ihe key bebisd

i enier the sovial media marked, Insicad, |t crested is nicke and came oul from B Baflloneck regicns o become ssocessful in it dignal
sirstsgivs, From opesing business profiles ecross social medin channels io promoting teir prodoces and services durcugh mfluencers, Mostlo

10 the purress sasisiics, Mesgle India bas approxizaiely 95 profiles on warsoes social medis chennels, lice 36 Facebook profiles, six Inslagram
21 Twitter profiles, Dug w euch o remarkable veriation, it hes been able 1o influssse the yoush and seenagers of the country 1o iry its prodects,
ot thesir Faitly im fhe brand, and mainin S online repuiniion e iis optimal level

Mestlé om Facrboeok

With 11.624.39] &llowers, Fasebook s by far the biggest social chennel of Mestdé, Oue of ihe bund's objectives as part of doeir social media strategy

—y' thetr soctal channels, especially Faccbook, And they succesdad] MNesthé shares posts relased 1o what the beund fs carrentty up to, i

ongning eampaiges, s mew product releases on this social platfism. The brand also ases this chasmel to talk about ils corporaie social responsibilicy
Uliling m anafyiies tool lika Soclal insbder, vod cnm evalualy s besnd's perfonmance o eech socisl meds channal,

Seslbl on Inskageam
Jid, 741 ﬁ:ﬂhmm Instagrasn and s engagentant of 12K, The brand gained 5,011 new Pollowars i the past ilx Mlhmmmlﬂlllhﬂ

waginl madin profiks |. Vary BMET m-mhlpuhmdwp-u in mulnummmmv'ﬂy el trgen the right
knserestingly, even though Mesilé has mesy mone Ellowers on Facebook, ihe sverage angegement rate per poal on bstagreen was 0, 1635 in

send i engage more with & brind an Ineagrem than on Facebook.

& Nestle en Twirter
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Waatla huss alio penotralod te Twisier maket, with approximesely 26,7 K folknsgni. This number i§ something 10 be sddrossed and Bas yet 1o be penersied
ovarnight perind with appropriaie socisl medis markeling seraiogies, compelling posts, sdvertisentants sbout various cempaigas, and product launches,
Bir an, the ks bas coieblished 3 srong presenos on Twilter. s avempe imteragtion rase per rwost [ approxsmately 00095, which |5 relaiively higher
than sther brands in the FMOG marker

&  Nearle o YouTube

Whether through in-vides or pop-up ads, Meste hes used dee YouTube channel, one of e bt estertainment plisforms in &e woeld, 1o promoie its
products md services nnd maintin § condal relationship with its existing and sew customers, Alibough e success ree of YouTube chassels is less tan
otier social media chinnels, e groath |5 consistent sad Seady.

50,2 Nesrle Digival markering camipaigay :

Pestle han rolled out several campaigns all these years bul here srw e few misketing compabges that bave et o lasting tmpression oo ihe indlan sudience.
Aeoanling 1o Mesthd, this compaign is buill sround the environmental ihreais of climate change. As & big vorpoestion, the besad s commifted fo the cause,
delsring io iake actices = regenemiion and il helping ihe environment

A Casspaign for the Veuth; Karse 5o Hee Henn Hal

T Cotelid-1% pandemic hes changed & Lot of ihings Tor everyane, eipoclally the millennials who wese ncoustomied bo diodng corain things = & ceftain
way
This campaign by Nescafe was lounched in July 2000 as India wis proparing 1o oo oul of i1s serses of lockdowmns and begm lifo in the “new nomal”

Mesenle, bn e pbove advermsement, encournged the youth of the couniry 50 dreain, aes, and gchieve tueir life goals.

And in e process, Mestle also highlighed s millenmzali that “Ir alf sraets with a Nescafe . Thus promoling Nescale snd once sgain cotablishing tht
Pescade plays o vigal role in kewping the yeuth slive and frech.

A Caring Camipaign: Pesra Poshan Poorl Tasslli

Powta Poshan Poari Tasslli: This campaign was initiated by Nestle Ceregrow in 2019 inrgeting urban couples wha had children between the age of 2-3
yErE.

I 8 couniry like indin whene paresds pay a lot of aitention bo their child's hoalih and proper rourishment rght sway from the child"s bir,

Wapsthe vory smarily potzaved Bow Induan mothers sre waorried aboat their child s proper seurishitsent, The bmnd showcnsed its produict and commusicated
that Ceragrow oot oaly fulfils the child's hunger but aisa provides the nght kind of nutriesss for the child's Emmunity and everall developmant and
finatshingn,

Wou can watch this thor &%-secand video by Nestle Carsgrow which delivers the message bemutifully and convinves urban parmits why Cerogrow is 8
wrl-have £ thalr growing toddler,

A Campalgs for Maggl lovers: beri Maggi

Roferi Maggi has bees one of th mios eceeeful mass campeigns led by any breeed in Indie. The Meni Maggl campaign sianed with the motive o promaots
Minggi as n smack
Invﬂn‘-;-‘:-inn.Hmu:umwuuugdiumnmrﬂupnmuuMu;juwwmumtmm:}mvitmmcillmdunmmwhw
un Maggt's oficial Fueehook page

sl staited postieg pltures of Maggi with differemi captions 10 make it relatable for diffevent seis of sodieeces. Be it o Pyjams Party or s Break affer
Lang Lecbaes in the college, Magei mode sire it pelalys 10 everyene and of the same tinse croales a strong brand engagenient,

6, FINDINGS

®  Incremse bewnd awareneis
«  Build engnged communitss

o Sall products and services

o Drive iraflic

s Mensure brand sentimond

s Previde social cuslomser service

s+ Advertise products and servicrs b el sadiences
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Track performances and sdasl leger markoling sirstegies socedingly
Brireds Conbsct Wilh Tergel Aslitnee

1. CONCLUSION

]Thl.ﬂhmwIhllﬂlnﬂmnlllnld.i.l'iumuhghmmmﬂmhﬂkdmpwm.hm}mmm-
persenality Shal your sudienie can communicste and cunnect with on & deeper level. Regardless of which platforms you use or how you use them, the
moed impattan| thing (o remember = thet socml meedia is not 8 plitform (o pitch your business.

For Indis, Mestle chose an emotional and inspiring image to go with, wiich has played very well for the company. lts consistent efforts in soctal media
‘markeling and advertising are equally commendsble and are one of the biggest brardles for competitors to overthrow Mestle, Though there i risiag
compertitson. Mesile has remained on top for & long.

Owver the years, Weaile bas proven (melf as a lesder in the food and beverage industry with presduct innovation and insonaiive socal media marketing

ﬂﬂﬂ'inImhwmmmﬂm&,lﬂm“nﬁy..l'ul!-mvhlwm.bddﬂ'u]mhllmud.m in the futire, dighsl
marketing will play s essemstial rofo (0 doe Feture grawid of Mestle,
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Abstract In the field of sofiware engineering, multi-cri-
teria decision making (MCDM) methods have been applied
during software requirements prioritization (SEF) process.
Amaong various MCDM methods, analylic hierarchy pro-
cess is @ desired 1echnigue o compate the ranking valees of
the software requirements (SEs), These ranking values are
emploved to choose the SRs that would be executed during
different releases of the software, During SRP, stakehold-
ers specify their preferences on SRs in a matrix. which is
known as pairwise comparison matrix (PCM). This matrix
is used 1o compuie the ranking values of the SRs. The
ranking values of the SRs would be reliable only when the
PCMs are consistent. Based on our literature review, we
identify that during SRP process less pitention is given 1o
sististical based approaches to examine the consistency of
PCM. Therefore, to0 addracs this lssue we propossd o
methad for SRP which is pliable and genuine because it
sets & relevant significance level sccording to the size of
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the PCMs, Finally, the proposed method is discussed by
considering the SEs of an instilute eXamination system,

Keywords Analytic hierarchy process - Pairwise
comparison matrices - Software requirements selection and
prioritization - Statistical approach

1 Introduction

The aim of softwore requirements priofilizabon [(SEP)
process is to compute the ranking values (RY's) of software
reqirements (SRs) 50 that it can be selected from the list of
the requirements in keeping with consensus of the distingt
types of the smkeholders during software development
process (Carperiz and Ahmad 2010; Mohammad et ol
20183, Different siakeholders are involved in SRP process;
ond ench stakeholder has different opinion about the SHs,
The opinion of stakeholders varies scoording to their ori-
terid, for example, some stokeholders wanis 1o implement
SRs according to theit preferences. on the other hand, other
stakeholder's focuses on secwrity. Here, p-l-qfere'ﬂn-: _
security ore two differeént criterin that must be sai
during the SEP (Misaghion and Motameni 20155
30173, Prioritization of SRs under many criteria’c
“wulti-criteria decision making " (MCDM) problem {
and Jain 201%). In the literature of MCDM methods, sew-", Ma
eral methods have been proposed for the selection and ==
prioritization of the alternatives; among these methods.
analytic hierarchy process (AHP) has been proved to be
useful and trustworthy for SRP and “software requirementy
selection™ (SRS} (Karsson et al.1998). Therefore, it
mativates us to choose the AHP ns a tool for the solution of
the SRP problem, In AHP, consistency ratio is used 1o

£ Springer



Int J Syst Assur Eag Masig

exnming whether the PCM is consistent or not. Consisfency
of 0 PCM can be defined as follows (Saaty 1977, 1980

o APCM P=(py), . issaid 1 positive reciprocal if
Py :-ﬂp"-::I.p,l,;ii;f:u'uﬂ Lje{.2,...nk.

» A positive reciprocal matrix P = (py) 15 said to be
perfectly  consistent if  py = pupy all
Like{12,....u}

The relioble RVs of SEs can be obtained only when the
conststent PCM s given. It is troublesome 1o obtain the
high order perfectly consistent PCM due to the nature of
human thinking process, A PCM is perfectly consistent, if
and only if, duay = 1, Where e, is the principal eigenvalue
of a PCM. The conslstency index (CF) of n PCM s given
by Saaty (1977, 1980}
Amar = 11

=1

for

()

where n is the number of sofiware requirement (SRs) of
system. The consistency ratio (CR) is determined by:

[
CR=—

7 (21

Equation (2), Rf is the “average random index™. For

different values of a, Le., from 3 to 15, the valuss of &7 i
exhibited in Table | (Saaty 1977, 1980}

A PCM would be consistent only when Ag, =n It
means that the value of CF will be zero, ie, Ci=0
IFCR <0.1, the PCM is said to be accepiable consistent,
citherwise, the PCM should be reconstructed until CR <01,
where 0.1 is the consistency threshold ratio, which is also
called Suaty threshold, This threshold value was castigated
and refuted in some aspects (Banse and Vansnick 2008,
Kwiesielewicz and Van 2002; Karapetrovic nnd Rosen-
bloom 1999). For example, it allows “comradictory judg:
menty in PCM™ or =it refects the reasenalle PCM™.
Therefore, 1o overcome this problem Ssary (1980} revised
the walue of the CR (0.1} ond proposed some new CR
threshold values based on the order of the PCM. The
revised CR threshold for PCM of orderd = 3.4 » 4, and
gbove 4 15 0,05, 0,08, and.1, respectively,

Following approaches have been developed fo measure
the level of the consistency of the PCM. For example,
{a) row geometric mean. (b) geometric consistency index,
and {c) harmonic consistency index (Crawford and Wil
liams 19835; Aguaron and Morento-Jimenez 2003; Stein
and Mizzi 2007). Few methods have been developed to
elieit the contradictory judgements and improve them using

Cl -

iransitivity rule {Ishizakn and Lusti 2004; Wang ef al,
29y, Por Sasty's threshold valug (000, the stetiatical
interpretation was given by Jomg (1984). Statistical
approsch 1 Saaiv's scaling method for priorities was
proposed by Wargos (1982}, Statistical approaches were
used in Vargas (2008) to compare the Cls. The work of
Alonso and Lamata (2004} focused on the estimation of RL
In another study, Alonso end Lamata (2006} suggested the
stptiatical criterion in random matrices. Unceriain judg-
ment estimations of the consistency were studied in Ergu
et al. (2001}, Bosed on our literature review, we identify
that in SRP process less attention is given to deal with the
contradictory judgements in PCM and to avaoid the rejec-
tion of the reasonable PCM. Therefore, 10 address this
igsue, in this paper we proposed o method for the pronti-
zation of SEs in which statistical apprasch has been wed to
check the consistency of PCM.

This paper is structured as fallows: Sect, 2 presents the
related work, Proposed method for the prioritizstion of SR
is explained in Sect. 3, A case study is given in Sect. 4 1o
explnin the steps of the proposed method. Finally, the
conclusion ond future work are given in Sect, 5,

2 Related work

AHP was proposed by Thomas L. Saaty in 1970 to rank the
alternatives or 1o select the alternatives from the set of
nhernatives (Saaty 1980). AHP has been applied in the
fallowing arcas for the selection and prioritization of the
aliernatives like “software engineering”, “monsagement
selence™, “economic analyals™, “reglonal planning and
Jorecanting”, etd. In software ongineering, allernafivés are
referred 1o a5 SRs (Sadiq and Jain 2005) Several methods
havie been proposed in the area of SRP to compute the RYs
of the SRs using AHP. For example, Achimugu et al, (2014)
developed o web based tool 1o mnk the SRs from any
peographical location et run time. In their tool, AHP was
used 1o compuies the ranking volees of the SRs. Fellir et al,
(2014) used AHP for the prioritization of the system
requiremnents. Buserta et ol, (2017) developed a tool sup-
ported gamified collaborative requirements prioritization
method in which AHP was enminyadmsr.]nctlh:ﬂ
Sadig et al. (2010) considered the AHP for the prioritizatd
of the SRs. In anather study, Sadiq et al, (2009) developed,
method for the elicitation of SRe and their priprilsef e
using AHP. In addition to this, AHP method has also bee
applicd in the context of agile methods (Sayed et al. llJI"J'j e

Toble | Random indices for =3 43 6

7 ] G 1 11 12 1 14 15

differant values of 8

R 052 039 102 126

36 141 46 149 152 1M 1M LM L
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uftwnre iesting (Sadiq and Sultans 2015; Sadiq and Firoze
20143, software development life cyele (Khan et sl 2004},
ete, Garg et al, (2017} developed o “goal orientes] approach
for SRs elicitation and prioritzatdon wsing AHP", ie,
GOASREP, In pnother study, Sadig et al. (2007) applied
AHP in "goal orented requirements elicitation methed for
the priontization of SRs"; ond they called it AHP_GOR-
E_PSR method. Sadig and Afrin (2017) gencrated the dif-
ferent patterns of the PCM during SRS process to check
whether the PCM s consisient or not Their work was
extended by Sadiq ot al. (2018) in which they have gener-
ateed B putterns and 512 sub-patterns of PCM and compute
the CR of each PCM. In their work, authors maintain o
datnbose which contains the information about each PCM
and their CR. Based on our review, we found that AHP has
been widealy used in SRP methods to compute the RV of the
SRx; und in these methods most of the focus is w get the
priceitized order of the SRs without discussing the consis-
tency of the PCM of different sizes, In these methods, no
systematic approach has been applied to check the congis-
tency of PCM, In practical situations it hos been observed
that withouwt constracting the consistent PCM, it is not pos-
sible 10 get the reliable ranking values of the SRs {Sadsq and
Afrin 2017; Sadig et al. 2018). Therefore, to address this
issue in this paper we proposed o method for the prorit-
zation of the 5Rs when the PCMs ore. consistent, To check
the consistency of PCM, statistical approach proposed by
Lin et al. (2013} has been used in the proposed method. The
contributions of the paper are given as below:

® An algorithm has been developed to rank the SRs only
when the PCMs are consistent

s Following requirements elicitalion techniques have
heen used, i.e., the survey, interviews, and goal erlented
techniques, to elicit the SRs

s Proposed method has been applied by considering the
SRs of Institute Examination Sysiem (1ES)

3 Proposed method

In this paper, we proposed a methodology for the prioriti-
zation of SRs when the PCMs are consistent, The steps of
the proposed method are given below:

s Siep 1: Identification of the stakeholders

o Siep 1. Elicitation of SRs

e Siep 3: Construction of the PCM during group decision
making process

e Step & Check the consistency of PCM using statastical
Ll

® Sicp 5 Computation of the RV's of SRs
Siep 6: Selection of SRs

Step 1: Identification of the stakeholders

Different types of the siskeholders are involved in the
development of software prajects {Ballejos and Monagna,
2008y, Identification and selection of the stakehalders
sccording to the need of the projéct have great impsct on
the quality of the 5Rs; and consequently on the software
project {Pacheco and Garcia, 2002). Lack of sukeholders
during the software development process may lead to the
failure of the software product because stakeholders are the
muin source of the SRs (Sadig 2017), Therefore, for the
successful development of the software project all the
stnkeholders must be identified before the starting of the
5Rs elicitation process. Stakeholder in any project is the
“group or individualy who can gffect or is affected by the
achievement of the arganizanion”™ (Freeman 2010, Susniens
and Purvinis 20155 Twe- step process hos been used o
identify the stakeholders, ie., (i) specify stakeholder's
types und roles (i) select stukeholders based on fypes and
rodes (Sudiq 2007 )

Step 2: Elicitution of 5Hs

Once the stakeholders of a project have been identified
then the next step is 1o elicit the 5Rs using survey, inter-
view and “goal oriented requirements elicitation rech-
migue” (GORET). We have used GORET because it
presenis the visual representations of the different types of
the SRs very clearly in froml of the stakeholders: and
support for the early requirements analysis, GORET pro-
vide an efficient way 0 communicaie requircments o
customers (Lapouchnian 2005; Linskos et al. 2012). In
GORET, the high level objective (goal) of an organization
or & client |s decomposed ond refined into sub-goals. The
sub-goals are further decomposed and refined imo sub-sub-
goala. The process of decomposition and refinement af sub-
goals is continued until the responsibilities of the last sub-
goals are assigned (o some agent of system (Lapouchnian
2005; Linskos et al, 20125,

Step 3 Construction of the PCM during group
decision making process

PO §s the key step of AHP which s wied to caplure the
preference of SRs over another requirement. PCMs are
comstructed after evaluating the SRs on the basis of dif-
ferent criteria during group decision (GDM) process. I
GDM. severn] stakeholders participate o elicil | .___,,---:u
and ales 10 specify the preferences of one SE over apd(]

constristed,
Step 4: Check the consistency of PCM using stath
tenl method
A puirwise comparison matrix (PCM) P Is perfectly

consistent, if there is o principal priority vector W=
(w1, .w,.:lF with %7 w; = | and w; 20, such that p, =

&) Springer




int J Sym Amsur Bag Masag

Sfocallije {1,2,...,n}. if P is not perfectly consistent
then there exist a devintion matrix (&)

Wy
B=(y),.,= (Fu —;‘) (3)

where py represents dominance of SR i over ji w; and w; are
the priorities of SR i and j, respectively. For perfectly
consistent P, the addictive ermor g =0 for all
Lje{l,2...5}

During the GDM process, decision makers often have
uncertain tendency in constructing the PCM (Jong 1984}
Here, it is assumed that & (=) ore normally distributed

with mean zero and mutually independent random

variables,

u;au.ﬂ.ﬂ.ﬂlﬂ_j (4)
B

Based on the propery of the normal distribution vari-
shle, the &,(i</) are independent normally distributed
with mean zero, Let us assume that all vanances of & ase

a*. So, &y follow normal distribution M0, &%), Therefore,
the value of the i, can be computed as Lin et al. (2013):

=-E(*u_] mw;)mz Lo (9)

We know that & =4 —1; so 80 =&+ 1. Now
Eg. (5) can be written as:

ﬁzt&wﬂl (6)

A= =t
After simplification of Eg. (6). we have
- I
eyl (.s +—) e
JTJE;EH ’ dﬂ'
Mow the value of Cf can be computed as:
W |
it i g S £ £
m=1 n[n—l},yq‘,s_l+ﬁﬁ-
I Ll
= — & (%)
=1} fen

In the proposed method, the Chi-Squared lest statistics
has been wsed to test the consistency of the PCM P. If
! = g}, then all & follow N(0, o), Using Eq. (8), the test
siatistics is denoted by:

A d:‘ |-
@ - m =t = 13CT (%
ligs-;% Fﬂ

Ta find out the value of Cl1 and CR, the value of o must
be determined, Therefore, to estimmte the value of & the

£ Springer

maximum likelihood estimator (MLE) of variance has been
wsed, As a result, the MLE of the priorily veclor W =
(wy,wy.-wy)" and the MLE of the variance, Le.. o are
given as below (Devore 2000; Lin et al. 20135

- (i)
n:n—nz['“""“( )T

whers £ /= 1,2,,.,,8

Step 4.1: Construct the test hypothesis: My @ o = 4%,
H, o<, and selecting a suitable significance level of
&

Step 4.2: Compute the correspondence thresholds of CF
or CR' by using the following equation:

(10)

(1

= S nim = 1)

cr*ﬂ{"_”ﬁp:[ . ] (12)
cl

f-'ﬂ‘=E (13}

where CFF is the threshold of the “consisency index™ and
CR' is the threshold of “consiztency rera”,

Step 4.4: Calculate Cf or CR based on the principal
cigenvalug dme of the PCM.

Step 4.5: If Cf < CF or CR< CR', it is conciuded that
the PCM has on pcceplshle consistency, otherwise the
PCM has an unscceptable consistency.

Step 5: Computation of the RVs of SRs

The RVs of SRs plays a key role to decide which
requirement will be implemented in which release of the
software (Sadig 2017; Sadig and Nazneen 2019), Once we
have identified that PCMs for SR are consistent then these
PCMs will be used to compute the RVs of SRs. In this step.
AHP has been applied to compute the RYs of the SR,

Step 6 Selection of SRs

After computing the RVs of SRs, the next step is 1o
select the SRs. Therefare, 1op n SRs based on their rnking
values will be selected for the implementation during the
first release of the software. Similarly, the remaining set of

depending on their ranking values.

4 Case study

The guidelines proposed by Runeson and Host (2009) have -
been adopted for conducting the case study research pro-
cess, which is of exploratory and descriptive type. In this
paper, following steps have been included to conduct the
case study: (i) case smdy design and planning, (i}




Iesi J Syt Assur Eng Manag

preparation and collecton of dats, and (i) dats onalysis,
The explanations of these deps ore given below;

4.1 Case study design and planning

As suggested by Runeson ond Host (2008} following ele-
ments have been used for the case siudy design and plan-
ming, Le, (i) “objrctve®, (H) “ohe pare”, and (i}
“research questions " (Rs)

d.1.1 Objective

The objective of this case study is 1o priositize and select
the SRs only when the PCMx are consistent.

41,2 The case

This is an important element of “ease study dexsign and
planming" where we discuss sbout what we are studying,
Here, we are studying that how 1o prioritize and select the
SRs of [ES with consistent PCM using stafistical approach,
The [ES is useful to perform the following activities related
i examination system of an  InstitutionUniversity:
=i} submistion of the online examination form, (1) gen-
eration of the results of the postgraduate coursesfunder-
produate courses’diploma  courses, ete.”. All  the
information related 1o the examination will also be ds-
played by IES. for example, last date of the submission of
the examinotion form, date sheet of the examination, eic.
{Sadig 2017; Sodsq and Jain 2014, 2015),

4,13 Research quextions

Following RQs have been formulated to explain the peo-
posed method:

# RO-1: How o construct the PCMs for the compuiation
of the RVs of the SRs?

» RQ-2: How to apply the statistical approach to check
the consistency of AHP?

s RQ-3: How to select the SRs for the implementation
during different releases of the software?

4.2 Preparation and collection of data

To address the above research issues, we prepare the data
after cliciting the software requirements of IES. The
detailed description sbout the elicitation of the SRs is
discussed in Sect, 4.3, We have collected the datn for the
prioritizathon and selection of the SRs after constructing the
consistent PCM; and it is also given In Sect. 4.3,

4.3 Duta analysis

The objective of data analysis is 1o iransform and model the
dats with the goal of discovering the useful information for
the decision making, Before analyzing the dota, we first
explain the steps of the proposed method in the following
sub-section:

Step 1: Identification of the stakeholders

In this step different stakeholders have been identified
based on their types and roles. Besed on our analysis, we
have identified three primary stakeholders, ie., (i} Admin-
istrators, (ii) Head of the Departrments, (i) Controller of
Expminations. Primary stakeholders are those stakeholders
who have direct interest in the development of [ES. On the
other hand, six secondary stakeholders hove been identi-
fied, le., (iv] Requirements snalyst-l (for requirements
elicitntion), (v} Reguirements analysi-ll (for PCM). {vi)
Developer, (vil) Consultants, {viii) Testers, and (xi) Stu-
dent or End wsers, These stakehobders have the indirect
interest for the development of IES, The list of sake-
holders along with their types and roles is exhibited in
Tahle 2, In this study, 54 stakeholders have been identified
for the eficitation of the SRs of [ES.

Step 2 Eliciiation of 5Es

Software requirements elicitation is o key activity of
software project management in which the needs of the
stakeholders are identified so that a successful sofiware
project can be developed. Before applying the “goal oni-
erted reguirerments eliclation echnigue™ (GORET), tra
ditional method of requirements elicitation techmgues
{RET) have been employed 1o understand the basic need of
the different types of the stakeholders, as listed in Table 2,

Traditlonal methods of requirements elicitation tech-
niques hove beon classified into (a) analysis of the existing
documents, (b interview, (¢) survey, and (d} questicnniine
iSodig and Join 2002). Among these methods, interview 18
an effective method o understand the need of the aake-
hodders (Dicste and Jurmste, 20015, The responsibilities of
stakeholders 54 and 55 were o elicit the FR and NFRs of
IES. Therefore, a5 & first sep, they stared o work on the
traditionn] methods of requirements elicitntion process. 1he
objective of stakeholders 54 and 55 were 1o forward fey
form, as shown in Fig. 1, to collect the basic backgfovge
and their reguirements from different students, wi an
pursuing B. Tech/M.Tech/ Ph.D. in Computer Sefence
and Engineering/Information Technology/Computer Techs :
nology/Computer Science and Technology, from Engl-
neering Institution or Universities located in Delhi/NCR
reglon, India. The survey and interviews were carried oul at
Bokewarr Software Solutions (BSS), New Delhi-110025.
The BS5 ks o new stariup in the feld of Information
Technology and System (ITS) which deals with the train-
ing and rescarch in different areas of TS like Software
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Tuhbe 2 List af Stukehoidens

8  Eiskehalder's Types
Mo

Stakebolder's Role

| Adminiszracors
] Head of the Depammens (HODs)
| Cregraller of Examinations (CoE)

4 Requirements asalyal-1 foe

5bi To look afver &ll ihe sdministrative work during the sofiware development process in sn
InstientianUniversily

82; The respansibilities of the HODs are t arganize the mesting with their mafi snd codlect
the requiremenis of the [ES

&3: To provide an overview of the all the courses which are running = an Instiution
Urdversily

S4: Responsible o elicit the FRx of 1E5 based on Interdbew from HOs, OOE, and Sudents

requizements elicitation) 881 Responsible to elicil the NFRs of IE5
5 Requirements aralysi-Il S6: To pamicipaie during SHF process
{50 deal with PCMs)
[} Developer 871 Respossible o implement all the FRNFRE of 1E5
7 Censaliants $H: Conauliants
E Testers (Late Phase of RE) &0 To generule the 1281 cases 0 (hat the 5B of 1B5 can be verifind and validaied
9 Krudenas S10-584; 4% sudents e participaibng 1o olicn ke SR of IES
Lrniversity), New Delfhi-110023, India. This discussion was
Safwars regquirements allcitation form carried out during January-June, 2019, Based on the
responses received from the students, different goals of [ES
Pl of pervey/Intervive: Bakewar Sofwaes Selunons. bew Dulbi-25, Indua have been identified. These goals were then refined and
Bari-& decomposed by GORET to elicit the software require-
T e ments, Consider the following example for the elicitation
3. Marng of thet Instiiution/Lisiversity af company; «-s——-. of the SRs from one of the goals of the [ES, iec.. student’s
module. The AND/OR graph for the partial view of the
Eacd student module is exhibited in Fig. 2.
I. Have you worked seslier on any [sfumation gysem based projece The student’s module i3 decomposed ond refined into

i o (nslution Universty of ompany™ I you, whid wmywur it | e following SRs, Le.. login module, fill examination
fiorm, check internal assesement marks, check scating plan,

3. Wikt you axpece from the instiiule Bxaminatita Syssern? and results tracking system, These SR ase connected with
A, Iy therw mny wpeific goal or gaals that you wanl 1o achieve from AND connretives. [t means until and unless these five SRs
Inatinete Examination System? will not be executed, the student module goal can’t be
i The sub-gosl “check seating plan" 18 decom-
4, Con you sugaes: same stakshalders who san cantnbute duing the achieved. g : 17 A8 o
rﬂ-ﬂ;lﬂﬂdiﬂllﬁna process? posed and refined into two sub-requinements, L. (i} potice

board and (i) web site, These iwo sub-requirements an

connecied with OF connective. It means thot achievement

Fig. 1 Form ta elicit the software requirements af 1ES of any sub-requirement may lead to the achievement of g
. | check seating plan requirement. In the similar way, ad -

EI:IIL‘MH‘]IIE. [nfnrr:runm Systena, ete. The first an_l:k_mr_-l.‘:f sub-goals of the 1ES were decomposed and refinéd

this paper has also discussed the requirements elicitation finaily, we have identified the following SRs of [E

process for [ES with the students of Ph.D. in Computer S N
Science and Technology and Diploma in Computer Engi-  * SR-1: Login module for Students. Teacher: oy = :f_r-"
neering-I1 Year at Software Engincering Laboratory, Administration, The user (D and the puuwﬂfdﬂr:}r iy
Department of University Polytechnic, Faculty of Engi- students will also be forwarded to their panents or

neering and Technodogy, Jamia Millia Islamia (A Central guardian .
# SR-2: To fill the examination form. The information

entered into the examination form will be displayed on

! Firet authee is an shudy leave from Jamia Millis Dalamia [ A Cosral the hall vekst / admit card of the stdents

e mlfuw‘ -~ C:F“c"::,;:;ﬁ:ﬂ + SR-3: Check the intemnal assessment marks of the
Automation, Iadian [ssibuie of Science Bangabore, Indis stuclents
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Studen)’s medule

Fill examanetion formk

Log= for siudents

Check Imeemal aascasment marks

i Check seaimg plan Result tracking system

e

b i WY

Enter studént’s Informaton

Liger Id i Password

| Appeoved by CaE

o

'[ Haliee boand Weh aire

Fig: I Panial view of the ANDVOR graph af Insticule Examination Bysieens

# SR-4: Check end semester results

# SH-5: Student foe recelpt generation fier depositing
the end semester and backlog paper fee, if any

» SR-6: Generation of seating plan of dally examination
before 3 min of the commencement of the
Examinuton,

» SR-T: To display the information sbout the theory and
practical examination with codes ond date of expminn-
tions along with the signnture of the controller of
examinations (CoB)

» SR-B: To enter the University Exnmination marks of
the Theory anmd Practical courses (for suthorized
members only appointed by CoE)

v SR-%: MNews for filling up the examination form and the
generation of the hall tickst

o SR-10: Result tracking system

o SR-11: To generste the mark-sheet of end semester
pesalis,

# BR-12: The system should be secure

Step 3 Construction of the PCM during group
declslon making process

In this step, pairwise comparison matrix wis constructed
by evaluating the SRs based on the imporance of
requirements. Seaty rating scale, as shown in Table 3, was
wsed during the evaluation process (Ssaty 1965). During
the evaluation process, stakeholder 56 found that SRI is
equally important o SR2 so “27 is placed at SRI row and
ER2 column of Table 3. By the mle of Saaty rating scale,
SR2 row and SEI column will hold 1/2 becawse of the
reciprocal property of AHP, SR1 was found to be moder-
abely more important than SR4 so “3" is placed at SR1 row
and SR4 column; and 173 is placed at SRS row and SHI
column, In the same way. the entire SRs were cvaluated by
sakeholder 56; and the results are exhibiied in Tabie 4,

In oir woark, we have considered imporance as criteria
for the evaluation of the SRs because it is the most used
criteria during the prioritization of the SRs in the literatuse
(Hujainah et al. 2019). The PCM of Table 4 was used 1o
compute the principal eigenvalue; and as result we found
that the principal cigenvalue of the PCM of Toble 4 is
equal 1o 13.579. Therefore, we gel dng, = 13.579, Based on

the Eg. (1} and Eq. (2} we found thar CT = 0.143586 and
CR = 0.09323.

Step 4: Check the consistency of PCM using stutis-
tienl mithod

We have developed o program in C, ie. PCM_PY, to
compute the valoes of the “meaximum likelihood extimator”
(MLE} of the pricrity vector of PCM based on Eq. (3% and
the value of MLE of the variance, i.e., #° based on Eq. (£).
Mow the consistency of the PCM of Table 4 is checked
using PCM _PV, As o result, the MLE of the priority vector
af P is given by:

W = (wy,wa, ..o wpa) 7o (4028, 3,015, 1,762, 2.183,
1,328, 10435 0.7792, 0.6524, (L5657, 0.459,
03997, 01.2926)

‘The value of MLE of the variance, i.e., %, 18 given by:
= -—I— ; [ i = E).F: ]
o H{n-l]%mm"’ In -] 0.245

For & = 0,10 and 0,03, the values of the CV and CF are
given in Table 5. The Chi-squared test statistic was con-
sracted o test the consissency of PCM by considering the
relationship between PCM ond deviation matrix (&), The
existing methods of SRP bosed on AHP uses the consis-
tency ratio threshold value (0.1). This threshold value has
been eriticized and disputed in some aspects as it allows
contradictory judgements in PCM or reject the reasonable

with contradictory judgements and reasonabic
Chi-Squared distribution table is used to find o
ical values of ¢ [ﬂﬁﬂl[ For @ = .10 and - .
Chi-Square distribution are 83.358 and 77§29 respec

e

PCM (Lin et al, 2013}, An ideal method of SRP shoald ;ﬁ\
N\
|

=

tively {Richard and Johnson [9%98), i

Here, we found that CR = (L09323 are less than any of
the corresponding threshold,

CR given in Table 5 under condition that the signifi-
cance level x is equal to 0,10 and 0.08, Therefore, PCM

bused on the imporiance of the requirements given in
Tabbe 4 has an poceptable consistency. This PCM has also

€1 Springer
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Tabbe 3 Saaiy retlag wale

Intemaily af imporsnie Meaning
1 Equal importan
3 Somewhnt maore impornass
3 Much meore mpostan)
T Very much imponant
g Abspluiely more imporian
2458 Intermediale values (when comgeomise is neaded)
;l"lﬂ'l 4 :’-‘eﬂ'}lmmﬂ;m FRs SRl SR2 SR3 SR4 SRS SR6 SRY SRA SRO  SRI0 SRl SRi2
SR 1 2 - - 4 3 -] 5 7 ] 9
- L e S | i | i | k] ] 5 7 5 9
SH3 17 ifi 1 iy 2 i 4 ] 5 i T 4
SR 113 [ T i F F | | 3 3 i )
SR3 W R A i 2 2 L 4 ;] 3 3
L R V- S L U S - SN ¥ S ] F] ] F ] i
17 L ¥ RS I 1 O [ e S | 2 2 k] 4 1
SRH I I L G . T i O - - | | I 3 ]
SRY 117 115 1/5 13 i/a 12 12 3 1 F 12 1
ERID 1M 1T IR 1/5 173 17 i/3 12 1.2 | ¥ 2
SRl 179 175 157 12 1/2 113 14 Iz 2 12 1 12
SRz 1% % 175 157 1/5 1/3 113 14 1,3 If2 i 1
Table 5 Thresholds of C1 and CR 5 Contlusion and future work
w= 12 #{ﬁr’-ﬂ] e g R i I
s paper presenis a method for the prioritization of SRs
o= 0,10 52348 0153 Goeen  Using M*FP. The PCMs ase the important component of the
o m 0 71929 0149 aoege  AHP which is employed 1o capture the preferences of the

stakeholders during the decision making process. In the
proposed method, statistical approach has been used 1o
check the consistency of the PCM at different significence
level, ie., &= 000 and = = 005, We bove considered 12

the acceptable consistency according to Saaty ratio
threshold (0.1},

Step 5: Computation of the RVs of SRs

After constructing the consistent PCM using statistical
approach, the ranking of the SRs are computed. Based on
AHP methods, ranking values (RVs) of SRs are computed,
and the results are exhibited in Table 6.

Step 6: Selection of SRs

The objective of this step Is to select the SRs based on
the ranking values. If we want to implement five 5Rs in the
first release of the software then SRs from SR1 to SRS will
be implemented because of their priority values,

SRs to explain the proposed methodology. These SRS have
been clicited from IES using survey, interview, and
GORET. Based on our study, we found that SR1 o SRS are
1]1-: top El'n.'t &Rs because these mqulrumu have §

SRs like Replacement Access, Library, and ID card {Lﬁ-._ o S

and Finkelssein 2012). One of the limitations of our work s
that we have considered oalv one criterion during the SRP
process, §.e., importance. Therefore, in future we shall try

I;:“ Ranking values of the S5 ool spa  SM) SR SRS SR6 SR SRE  SR9  SRI0 SRII SRI2
[T 0% 0IT1 0004 0043 00T 0062 DOER DT 0038 DOET 0O 0mE
Priority | - 4 i | & 7 i 9 10 I 1

f,‘“"‘“.‘\
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to apply the proposed method by considering different
criteria like, cost, security, cfforts, ete., during SRP

process.
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The production and distribugion of COVID-19 testing kits {8 an urgent and incressingly worldwide requirement, dae 1o
e oagoing pandemic. The accuracy of the kit & crtically importast snd 1o save the world from the laulty kit becomes =
imsue. The kit before use has 1o be approved by am sutborized medical ressarch agemey like US-FDA, [CWR, eic. In ths
paper, we praposed a framework that ensures that the testing kit 5 validated by varioas measanes and gives the hestary of the
supply chain of the testing kit The parties that are used m the supply chain are Notary, Manufiactarer, and Validating Farty
A Conswmer abio plays en importent role and can ponch tbe batch number 1o check whether the kit approved or not, The
framewock & developed uging B3 Corda, a permissionsd distribined ledger technology. A pormisssongd bleckchain is used

for data privacy and secunity 8o that ooly frusied parties can lesse of join the system.

Keywords: Corona vinss, Decentralization, HealthCare Industry, R3 Corda, Supply Chain Mamagement,

Introduction

In Wov'2019, Corona virus was originated from
Wuhan, China. It is caused by the corona virus called
SARS-Cov-2 and was announced ns a world epidemic
by the World Health Organization (WHO) on
11" March'2020. COVID-19 causes several deaths and
many people battled with this deadly virus and
recovered. Till 30"September 2020, 33,844,178 coses
have been discovered, 235,148,403 are recovered and
1,012,659 are died due to Corona virus. To comtend
with this pandemic various strategies have been
followed by testing, house arrest, or a creating
vaccine, COVID-19 testing plays an important role to
detect or discover undiscovered cases by various
testing methodologies like Antigen, RT-PCR.
Serology, etc. The supply chain management {SCM)
of these kits is a crucial and necessary step to get an
assurance of an accurate kit which can be described in
the scope of how to deal with the COVID-19
pandemic using block chain technology.' SCM s the
process of tracking and managing cach process
involved from raw to a finished product or from
supplier to consumer. For the prevention of faulty
kits, there is a requirement for an effective supply

* pwihor for Correspondence
E-mail: vikas vaday, cedgmail com

chain management system, and the best accessible
answer for developing an ideal SCM system is
Blockchain technology. Blockchain® is a decentralized
technology which was  developed by Satoshi
Nekemoto in 2009, in which various nodes or
computer share a common ledger that slores
immutable records or set of transactions which are
secured by @ cryplographic function or highly
computational mathemntical problems. The function
used is of the form':-

H:K x M= {01}" w1}

was Bitgoin (crypto currency) in 2014, Lk
various transaction issues like the dould
problem, but it is not only limited to

financial sectors like Education, Healthcare, Real
Estate, etc., and gets exploring day by day. This paper
tells how blockchain technology works, how this can
be implemented to deal with the COVID-19
pandemie, how testing kits SCM can be implemented
to check whether the kit is validared by an authorized
party or not by using a permissioned blockchain
platform called R3 Corda, The rest of the paper s

’ ﬁ . ,-"'.-%";_‘_ﬁ'r

sector as blockchain grabs attention in various non-

e
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divided into various sections. Section 2 discusses the
existing framework or work of other researchers in
the field of healthcare and COVID-19, Section 3
describes the motivation behind the propesed system
and the requirement for Blockchain. Section 4
describes the reason for using R3 Corda and compares
public and private blockchain. Section 5 describes the
implementation and participating parties. Section 6
consists of future scope, n conclusion with the
references at the end.

Sotvation amd Contribation

To give a protected and productive COVID-19
Testing kit gracefully conspire, a comparable sort of
system utilized in the Pharmaceutical supply chain or
other medical services related territories have been
concocled, for example, MedRee, ModelChain,
MediLedger, etc. To build such a framework, numerous
analysts have utilized various plasforms, for example,
permissioned Ethereumn, Hyperledger Fabric to give
transparency. The above platforms wtilized are not as
much secured and incapable to give protection when
contrasted with R3 Corda. Corda is a private blockchain
platform that supports JavaKotlin and for the most part,
has an application in the money related area. In the
current Covid=19 testing kit supply chain model, the
method st transparent to the client, and there can be an
opportunity that physically kept up records of kils
approval can be lost. The producer sends the kit to an
approved party for approval; the approving party
essentially stores the records as tables, There can be the
opportunity that buyers can't get genuine and right
information identified with kit spproval, This gave the
inspiration to build a blockchain platform for kit Supply
Chain Management, The commitments in the proposed
COVID-19 testing wnit SCM structure are as per the
following:

a)  Our system gives high security regarding that
no unapproved party can be added to the chain and
high transparency is additionally given.

b) The information that store on the chain is
permanent and made sure about by profoundly
registered cryptographic calculations. Every exchange
is approved by a Notary so thot any off-base or
insccurate exchange can't be added to the chain.

g} The mistake can be appeared to the client by
punching the Batch Number if the kit isn't approved.

Along these lines, our system is more proficient
than the current methodology wiilized In testing kit
supply chain management. To the best of the creators'
information and conviction, this structure can be

executed in true applications and can supplant the
current methodology.

Related Work

In the survey, not many endeavors have been made
in the supply chain in the healthcare industry or
providing a solution to deal with COVID-19 using
blockchain. ljazul Haq' proposes a use case in the
field of pharmaceutical industry using blockchain
technology to prevent counterfeit drugs and explains
how traceability of drug supply can be gained. In the
puper, he uses permissioned blockchain and suggests
the system with an example that shows how different
parties like Nurse, Doctor, and Patient can use the
system. MedRec’, a white paper published that
introduces a system for study purpose in future to
researchers and provide storage of secret medical
data_ It presents a system for saving patient's datas and
effectively mocesses that data by fusing blockchain
security, Sandip Jangir® proposes a novel framework
using distributed ledger and sman contracts for
pharmaceutical SCM. The system is built using the
Ethereum platform that achieves privacy, demand-
supply management, and real-time tracking of drugs.
Proper analysis and experimental resulis have been
taken in terms of User Privacy, Immutability, Data
transparency, Mo single point of failure, High
availability, Non-repudiation, and real-time tracking
of drugs for proof of concept of the introduced
system, Peng Zhang' proposes a framework or
decentralized application (Dapp) called FHIRChain
for sharing clinical data scalably and securely using
blockchain, This work can further be extended w0
other issues related to healtheare interoperabilicy.
William J. Gordon' discusses health data
interoperability issues and why there is & shift to
petieni-driven interoperability from institution-driven
interoperability. In the paper, he describes benefits
various limitations, and challenges. TElmEnTin

proposes a framework called ModelChain tha
to preserve healthcare data using private blogke
networks by integrating Machine Learning into ix'E

also developed a new proof-of-information algorithm .
to find the order of blockchain-based online Machine:.."*

learning. Si Chen'® proposes a supply chain quality
management framework based on blockchain that
provides & theoretical basis to intelligently apply
management to the system and can be used in a real
world application, Mohamed Torky'' provides an
innovative framework to deal with COVID-19 by
detecting unknown COVID-19  patients  using

e




an

blockehain. The framework s divided into four main
components; they are P2F mobile Application,
Infection Verifier System, Blockchain Platform, and
Masgs- Surveillance System,

Purpose
There can be various issues arise whileé supplying

COVID-19 testing kits such as kits can be faulty, not

giving accurate results, the defect can be caused at the

manufacturer end or between the supply of the testing
kit The kit when manufactured it has to be validated
by authorized medical like the Indian Council of

Medical Research (ICMR), US-FDA, etc. There can be

a chance when unauthorized or fake marks are printed

on the testing kit or counterfeiting of the kit can take

place. To deal with various issues discussed, the SCM
can be implemented using blockchain and the purpose
of the proposed system can be pointed as:-

. To provide Transparency: - Customers can track
the testing kit throughout the supply chain;
from manufacturing to the validation done
by the wvalidating party this brings
transparency, Customers can punch the
unique id associated with the kit into the
system and can see if the manufacturer or
validating paper is legitimate or not,

M. To provide Tracesbiliy-Once the kit s
manufactured then it will be registered on the
blockchain by the manufacturer in refum a
unique id or Batch No, will be generated, Using
this id the kit will be wraced, tracked, and
certified ot each stage of SCM,

IIl.  To previde Securiy=-Blockchain is one of the ideal
secured technology or ledger systems available
right now. Once the information on the
blockchain is stored cannot be modified or
deleted. In the proposed system, we are using &
permissioned blockchain which is more secure
than a public blockchain, in which only
authorized or legitimated users can participate
in pushing the data to the chain. The data
privacy and security will be achieved by the
fact that data will be stored in the encrypted
form using a hash algorithm called SHA-256
and nobody can access or bresk the security
system of blockchain unless 51% attack.

Why R3 Corda?
Corda" is 8 decentralized database platform which
mainly focuses on the financial domain and supports

J5CT IND RES VOL B0 MARCH 2021

smart contract, In Corda, the smart contract is a pure
function thot responsible for accepting or rejecting the
transaction. B3 Corda is o privale blockchain that
restricls users (o leave or join, when a node transfer a
message (o another node then the message is only
visible between these two nodes unlike in other
platforms in which every node can see the message.
There are various platforms available in the market to
develop blockchain, and they can be categorizing into
four board categories called public blockchain, private
blockchain, hybrid blockchain, and consortium
blockehain, Ethereum'” and Bitcoin are some famous
public blockchain, Hyperledger Fabric'' and R3
Corda'" are some famous private blockchain. Quorum
and Hyperledger are some consortium blockchain.
Many applications are created using Ethereum &
Hyperledger fabric which are widely used but we
built our gystem using R3 Corda because of various
reasons such as: Firsily, it is o private blockchain
platform and prevents any unnecessary sharing of
data. Secondly, in decision making the nodes thet are
performing transactions can only take part. Lastly,
Corda makes its consensus algorithm rather than
following developed algorithms. The difference
between public blockchain and private blockchain can
be shown in the Table | given below:=

System Architecture and Parties Involved

PFarties Invalvid

Testing kits play a major role in dealing with the
COVID-19 pandemic; as expedite the test sooner we
get rid of COVID-19. But for a smoath testing
procedure, there should be a proper check on the
testing kits 1o that they are working properly ar not
giving any false results, Accuracy and efficiency play
an important role, and 10 achieve this testing kit must
be validated by an authorized’ trusted party before

Parnmeten Pabdic Blackcham

A pimi Cipen o syont

Spend Sleaver

Netwark Decentralized

Architecture

Consgnsus Permusslonlcis

Immutshility Complete, Impossible Panial, cam be
te lampered tampered

Efficiency Low Hegh

Wumber of Users  Milliond Few Hurdreds
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use, To ensure this, the supply chain of testing kit
should be maintained by using blockchain technology
as there can be the chance that the manufacturer can
supply the kit directly to the user, or there can be the
probability that any fault can occur in between the
supply chain. The participating parties in the whole
framework are:-

Paotary

A notary {s o network service by the Corda system
that checks whether the transaction or any updation to
the chain is wvalid or not and check for it
dependencies. In the dictionary, a notary is a person
who is authenticated to do certain legal waork,
especially to draw up or sllot certificates or other
legal documents for use in jurisdictions, Notary
manages the contract berween the manufacturer and
validating party, he legitimates the transactions
occurring are acconding to the contract.

Maonufaooturer [
The manufacturer produces a testing kit by

considering the terms and conditions prescribed by
medical agencies and send the kit to any authorized
validating party before supplving it to the consumer.
To ensure traceability, all the details of the kit will be
maintained on the chain. The details include the Name
of Kit, Name of company, Manufacturing Date,
Expiry Date, Kit Details. After uploading all the
details then a unique UUID ie. Batch Number will be
generated for further reference.

Vallduting Party

The WValidating Party can be any authorized
medical research agency like ICMR' that has the
right 1o approve the testing kit for further medical use.
ICMR follows different rules for each kind of testing
kit, but if the kit is US-FDA approved then the kit can
be supplied directly. The validating party performs
varjous test reactions, reagents, methodology, and
sent the validation report to the manufacturer. 1f the
kit is approved, then only the manufacturer can supply
it to the consumer otherwise the manufacturer has 1o
perform corrections that are instructed by the
validating party. The validating party has o upload
some details for ensuring transparency, which is
follows: - Balch Number, spproval, comments,
Approved By,

After o successful approval kit reaches at consumer
end then the consumer will punch the batch number
and can see the details which are Batch Number,
Manufacturing Date, Expiry Date, kit Details, elc.

Suppose the testing kit is directly supplied by the
manufaciurer to the consumer without being validated
by the validating party then an error will be shown to
the consumer by punching the Batch Number to the
sysiem.

Saftware Hequiresl

For implementing the above-described framewark
R3 Corda platform used, and for development of
CnrDaIEpa. we required some tools that are described
below -

al  dogeltl) IDEA 2026,1.2:

Inelli)™ s  an  Instegmted Development
Environment (IDE) that supports both Kotlin and Java
development, It is availoble as an Apache 2 Licensed
and developed bv JetBrains (formerly known as
Intellil) in January 2001, Corda supports Kotlin
plugin version 1.2.71 and Intefli] [dea versions
2017.x, 2018.x, and 2019.x.

b JOETE:-

Corda requires Java Development Kit (JDK) for
development, it requires at least version Sul7l. JDK
includes its private Java Virtual Machine(JVM)
pesources  like Java Runtime Environmeni{JRE)
Interpreter, Compiler, Archiver, Deocumentation
generator that are required for developing Java-based
ppplicutions,

gl Postwan T2 0=

Postman'® is o software development tool that is
used for testing Application Programming Imterface
{APIs) which is started as a side project by Abhi
Asthana. The features of postman can be the Comgnd
Layout, APl responses for JSON and HTML. HETF
requests with file support, etc. :

Implemantation
The system for kit validation contge

nodes, they are Validator, Manufacturer,
these nodes'peer Corda sends the requests to the API
in the form of an HTTP request and gets the result
accordingly. There are three hosts used in the system
they are, Corda Vault, Application Tier, and Corda
Float, Corda vault stores the transactions that are
taking place. In Corda, the transaction types are
defined using JVM code that means byte code
execution should be fully deterministic, CorDapps
{Corda Distributed Applications) are the applications
that run or developed on the Corda platform. In
CorDapps, classes are defined in JAR files which are

and Nolary. =
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programmed In Kotlin and/or Jova, The functional
aspects of Corda are CorDapps that permit Corda
MNodes to achieve agreement on updates to the Vault
(DLT ledger/database) for given use cases. Using
JDBC, Corda Nodes hold the shared resulis of
CorDapps in a database (vault) The MNodes
communicate in a peer-to-peer  fashion using
AMOQP/TLS. The various parties interact with these
nodes such as Client applications interact using
RPC/TLS and Administrators interact over SSH.
Corda Nodes attain an identity certificate vin a
Doorman service using HTTPS and they learn about
other trusted Cordn Nodes and their nddresses vin a
Network Map service using HTTPS. Corda Bridge
and float uses Corda-firewall jur. The Bridge catches
the inbound messages and sends them to the mutual
Artemis line, The Bridge is regularly designed 1o
course through 2 SOCKS Proxy Server and deliver
active messages from the Node to Peers on the
Network. The system architecture and workflow of
the proposed framework for kit validation can be
shown in Fig I.

Caonclusion

In this paper, we proposed a framework for
COVID-19 testing kit supply chain manggement in
the field of healthcare using blockchain technology.
We pointed out various entities that are involved in
SCM and implement this SCM using R3 Corda, We
also discussed various tools used and working
scenarios, In the future, work can be extended in
various ways like by developing solely CorDapp that
does not require any third party API to run, replacing
unique id 1o some more secure code or method,
sdding more intermediate to chain o bring mare

transparency, adding more options 1o the system like
uploading files, etc. As we all wish that COVID-19
should end soom, that doesn’t mean we cannot wse this
framework, es this framework can be implemented
practically in other arcas and can be used further.
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Development Neural Network Models on Prediction
of Human Purpose

Mohd Sachim, Ruchl Singhal, Mayank Agrawal, Bajesh BEumar singf

Interaction between humans and robots; prediction of intentions; groundbreaking neural
networks;

As human-robotic (HRD) interactions are the, more main determinants are predicted. However, the
large percentage of robotics follows strict guidelines that seriously limit their mobility and
functionality. A key fact which contradicts the understanding of HRI is that robots are unable to
understand social desires. The goal of this study is to enhance robotic intelligence by educating
people to understand the purposes of humans. Contrary to the previous report, this paper offers a
mechanism for predicting human intentions before a single procedure is completed. The test of
bouncing a baseball at designated targets is carried out to check the process’ performance. The deep
learning approach proposed shows that neural networks (CNNs) can be completely used in a new
situation. Experimental results suggest that three conventional machine training strategies compete
with the proposed CNN-vote system. The CNN Vote Predictor achieves high test accuracy
comparatively less data available in the current context
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Enhancing the Performance of Hate Speech
Classification Using Dimensionality Reduction CONTENT

Approach
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Abstract
Browse

In recent Hmes most of the people are using onling platforms for sharing their o By lesue

gmotions, These emations can be classified as a posithve comment ar 25 8 = By Aythor

negative comment. But these comments play an important role when comments & 5%13

are made in the form of reviews for any particular purposa. Today all the
scammerce wabsites, election parties and many other online business forums are
prodicting thess reviews for evalusting the performance of their product or work,

Many times people used to post hate speech on social media, so it Is very much FONT S1ZE
nead that we must predick the hake spesch for further improvement. Traditional
maching leaming algorithms are not able to accurately predict the hate speech. In
this wark we have applied dimensianality reduction approach for parfarming the
classification af hate speech on the basis of which clagsifiars has improved the IMFORMATION
parformance. The feature selection approached is done through Information Gain, . [ Regden
Term frequency=Inverse Document frequency and Logistic Regrassion Cross » For Aythgrs
Vakidation and we have achieved the F1 score of 0.81, 0.90 and 0.87 for the e aha
gradient boosting, rendom forest, and extreme gradient boosting cla HRL b
respectively,

CURRENT [SSUE
Full Text:
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Abstract:Smart city Ir future which must be taken inte accouni on priority and is a
primary need of society. This puper focuses on the role of Information and
Communication Technology towards the implementation of smari cities that will help to
creale a susiainable smart city. It provider a literature review on smart ciiy, methods and
applications that leads us o create a cily as smart city. It also provides the information
regavding functions of a smart city, @ comparison betwean a city and smart city, It also
discuzses abowt smart susiainable city and the securily issues in a smarf cily.

Keywords: Internct of Things, Smart city, Sustainable smart city, Information and
Communication. Technology

1. Introduction

The idea of Smart Cities is advanced in the wake of expanding the urbanization definitely

the most recent 25 years, There is no particular meaning of a Smart City, however,
a few researchers have given various defininons. "A Smart City is a resident-driven and
chips away at the ides of least government and most extreme administration. [t implics
effectively available and productive govemment, brings ficurishing  through
arganizations, work creation, and business and adds to keep resident more joyful and give
maintainable climate by utilizing fnformation and Communication Technelogy (ICT)
instruments and best in class advances like Data Analytic, Internet of Things (loT), and
Machine Learning (ML)", At the end of the day, s concise definition may likewise be
given as "A Smart City is a resident-driven stage that assists with making life simpler,
gives protected, secure, economical and quality foundation, observation, effectively
available different method of transportetion, well-being, schooling, banking. sanitization
services, and public administrations”.
Smart urben areas are the advanced metropolitan ideas that are basic necessity for the
persons to have & smant standard of living. The only oojective s to gather different
advancements in order to achieve imelligent and feasible way of adopting it. Hers, we J:'::_é:‘\\"[_k
bave the definition for the smart city which depends upon overall methedology and the ffﬂ.ﬂ o7 NN~
focus will be on smart city. This paper presents an in-depth report on the smart city w’fh}fg’fq\kj W
in the perspective on India zeroing in on the highlights, choice end assessment models #4’;/‘_, =\2'
and approaches. It also examined the current status and difficulties in the perspective A AV L5
smart city in India. The issues related to smart cities are shown in Figure [. N
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Abstract: [1 I8 very eritical and impartant to mainiain the appropriate climatic conditions in the operation theatre. In paper,
we present an appronch to control totsl enviremmental conditions for the operation theatre. Generally for enviranmental
control of aperation theatre air conditioning system Is installed. In operation theatre envircamental paramelers fike humidity,
tempersture, oxygen and particles etc, have to be controlled precisely. All the environmental parsmeters ane of nonlinear
nniure hence, diTcult to condrol or model with the help of conventional control systeme. Keeping in mined the consplexity asd
nolinearity of these parmmelens & fueey logie controller (FLC) for controlling all the environment of operation theatre has
bosn designed. For this fuzzy logic control system lempersture, micro particles, humidity & oxygen have been tuken as inpist
parameters and based an these parameters spood of AC motor as well a8 the speed of exhaust motar are comlrolbed, The
gontral sysiem is implemented with the help of differont fuzzy rubes and their membership functions derived from actual
conditians, The performance of the system for control of eperation theatre was studied and it has been abaerved hal the resuli
obtsined with the fizzy logic control system provides more effective and economical controd, The fuszy logic contral system
b been implemented wsing fuzay Tech development tool.

Keywords: Operation Theatre Manitoring, Fuzzy Logie, oxygen humidity, Temperature Control
- - L

1. Intraduction

A special room designed with completely equipped hospital for performing the surgical operations also
known &s operation theatre. In 1884 German surgeon Gustav initiste an approach to design an individual
aperation theatre for the infected and uninfected patient to eliminate the germs with the help of heated and
filtered air approach, These Surgical operation theatre i3 considered as the one of most crucial as well as the
complex afea In the hospital which is in most careful control of the aseptically conditions of operation theater
environment [5]. The main features in this operation that the surgeon mostly observes like the hygiene and the
sub clements like heat air and light very carefully, This type of features is not only carries mush important
conditions of patient health but Is necessary to reduce the possibility of complication during surgery and also
help for the smooth conduction For the successlul operation.

Some uncommon situation contnining the tempersture in activity theater with specific level, and also
decreasing the base level of particles or keeps the idea level for maintaining the dampness level idea for the same
and upgrading it into a similar degree of oxygen are vital, henceforth their control i4 required [6].To implement
the environmental conditions (temperature, humidity, particles and oxygen) in operation theatre, generally ir
conditioning systems arc installed. It is well known that the air conditioning systems consisting of mechanical or
electrical components are highly nonlinear, The nonlinearities are difficult to realize with comventiong
imathematical) model based controller such as (Proportional-Integral-Derivative) PID S0 these conirollers miy
nat pravide the desired environmental conditions of operation theatre. :

Fuzzy logic can provide the best comtrol logic under a highly nonlinear system. The FLL can be ¢
very easily without the complete mathematical knowledge of nonlinear control .FLL are based on linguistic rdes: .
suich as “[F-THEN" general structure which is the bases of human logic and [t is economical also. Nt

In light of the above FLC for controlling the nonlineas environmental conditions of operation theatre has been
designed and studied,

For controlling the environment conditions of an operstion theatre temperasure, humidity, paricles and
oxygen have been considered as input parsmeters. Bused on the speed of AC motor and exhaust molor
parameters can be controlled and these are called output or controlled parameters. The system & implermented
with the help of different linguistic rules and their membership functions derived from actunl conditions. Afler
implementation it has been observed that with this system the operation theatre environment, fresh air level,
humidity, temperature level (a2 the desired level) can be managed.
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In this research a FLC system has been designed. The beneflt of FL s Its simplicity, Fuzzy Logic can deal
with issues with uncertain and deficient information and it can display nonlinesr capacity of self-assertive
unpredictability. On the off chance that you don't have a decent plant model or an the off chonce that the
framework is changing the fuzzy will deliver a superior armngement. at that point traditional control strategies.
For this FLC fremework temperature, stickiness, partiches and oxygen have been taken as information
boundaries; the speed of A C engine and the speed of fumes engine have been conirolled as owiput parameters.
The system s implemented with the help of different rules and their membership functions. This work is an
attempt 10 control the optimum conditions required for operation theatre with FLC system.

1, Method- An Approach
First we will discuss about the working and designing for air conditioner followed by the working of Fuzey

logle Controller, then we proposed how the warking of air conditioner is manages with the help of Fuzzy logic
Controller. In Fig | describes the components and the functioning of the alr conditioning refrigeration cvele.

i
|

:
;
'

Flgure 1. Refrigeration Cyvele

The Refrigeration cycle of the nirconditioners comprises of the use of chemical that can be casily converted
1o gas from fluid and back again. The chemical used from the home to the oulside air consists of three main
parts. These are- Compressor, condenser, evaporator. The condenser and compressor are locted on the owlside
of the gir conditionsr and the evaporator i3 located into the home, The compressor is designed o fluid the
molecules together and the energy will be high as its temperature. The working liquid leaves the compressor a3 a
hat, high pressure gas and flows into the condenser, In the event that you looked at the air conditioner part
outside a howse, look for the part that has meinl bolpnces all around the blades sct simply like & radintor in a car
and helps the heat go away, or dissipate, more guickly. At the point when the working liquid leaves the
condenser, its temperature is much cooler and it has changed from a gas to a fluid under high pressure, The fluid =
goes into the evapoeator through a exceptionally minuscule, narrowhole, On the other gide, the fluid's pressure
drops. When it does it starts (o evaporate into a gas. As the fluid changes to gas and evaporates, it extracts _.ﬁ
from the nir around i The beat in the air is required to separate the molecules of the liquid from a fluid o a =_,:l’l' ’
The evaporator also has metal balances 1o help in exchange the thermal energy with the surrounding afr. Whed | € LAl
the working liquid leaves the evaporator, it is a cool, low pressure gas. 1t at that point refurns to the compressor . © e
to start its trip all over again, Connected to the evaporator is & fan that circulates the air ingade the "~ =
housetoblowacross the evaporator balances. Hot air is lighter than cold air, so the hot air in the room rmises to the U
top of & room. There is a vent there where air is sucked into the alr conditioner and goes down ducts. The hot air
iz uthlized to cool the gas in the evaporator, As the heat is removed from the air, the air is cooled. It is then blown
Into the house through other ducts usually at the floor level, This continues over and over and ever until the room
reaches the temperature you want the room cooled to. The thermostat faculties that the temperature has reached
the correct setting and twums off the air conditioner. As the room warmsup, the thermostal turns the air

conditioner back on until the reom reaches the lemperature.
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1. Fuzzy Logic Controller- FUEEY LOGIC

Fuzzy logic means that there ore three steps for the system that process sppropriate output as required, They
may be classifled gi-
a) Fuazzification
b} Evalustion Rules
¢} Delvzzification

Fuwry
& up pliod by e snce
application Eym b inp uls ?mn nr
o e
b i 1
mwmnlvershiip P fuzeification
Tunctions
' —— i uﬂlnn s
— wualis
o s aluation
_' ——— L LTy | D UTpuls
oo s
membership | defuzrificetion
funcilons

HyE im0 utputs
Figure 2, Fuzzy Interference Logic Unit

Fuzzification

The first step in the fuzzy inference prooess is the fuzzification where a domain conversion is performed in
which crisp inputs given to the system are changed into fluffy data sources. Fresh sources of info are
fundamentally the specific data sources read by sensors and passed into the control framework 1o perform
preparing, for example, light, speed, temperature, AQI, pressure, rpm's, and so on Each fresh information that is
tken by the framework is then handied by the FIL! which contains its own gathering of enroliment capacities or
it might have the place that can be changed.

Rule Evaluation

It is an arrangement of |F-Zadeh operator and THEN standard for deciding the familiarity guidelines as
needed for the ideal operation. The former contained the Input label [5 and also equal to either the fuzsy input
and the truth table required. The output variable of IS label is totally depend upon the Zadeh function that
describes the conclusion utilized. e

Defuzzification
In which the output will be in the form of crisp output.

3. Proposed Model

The proposed system will assesses the parameters of the air like temperature, Mugginess, oxygen and the
quantity of particles. Which then all together and as per the estimations of the information boundories changes
the fan's speed of just as the blower engines aund the warming and cooling as per the cooling conditions,

On the basis of their values, Three Expression are defined for the input’ output expression as Low,

Medium, High.
Inpat Parameters: HUMIDITY, OXYGEN, TEMPERATURE, PARTICLES,
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Output Parnmeters : SPEED OF EXHAUST MOTOR, SPEED OF AC MOTOR,

FUZEZY
INPLIT FUZEY CRILP
QUTPUT GUTRUT
TEMPERATU |,
s EXHAUST
FUZEIFIC MOTOR
ATION SPEED
HUMIDITY
| FUEZZY DEFUEZIFIC
™ CONTROLLER L% ATION
OXYGEN I
PARTICLES
FUZEZY
DATA
BASE
Figure 3. Block Diagram of Proposed Madel
Table 1. The input and output Variables / Parameter are shown as-
Varinbles Min Max Denomination
Temperature of AC In | 16 30 =7
0
Humidity in (% 20 70 g
Oxvgen In (%) 15 50 %
Particle (Ppm) 1 2000 Ppm
AC Motor Speed (in | 1000 2000 Rpm
rpm)
“Exhaust Mator Speed (fn | 1000 2000 Fpm
rpm}

A Fuzziffcation of hamidity, temperature and parficles of oxygen controliing
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Flgure 4.1. Input variable temperature Membership using iriangular membership function fype
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Figure 4.2. Input variable oxygen Membership using triangular membership function type
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B, Fugzy Rule base for alr condiioning In operation theaiees

The rule base decision system of the fuzzy controfler is comprised with the set of rules coded in it These
riles are the intultions of the human beings based upon thelr experiences and also they ore casy to understand,
These rule bases are the qualifative sintemenis writien in the form of [F=Then sentences. The rule based defined
here for the air conditioner is derived from the common sense and are experimentations in & controlled
enVEronment.

A simple form of intuitive rules is like:
“IF “temperature, oxygen, particles, humidity® are high THEN Speed of A C Motor (81) and Speed of
Exhaust Motor (52) should be high.”

Directives that describe the operation theatre for AC controlling as:
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findings and result derivation these rules arc applied for the method descired for the ocutput

During the
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4,  Resalt And Diseussion

This research shows the simulatlon consequences of fuery rmtionale contral that was mimicked wtilizing
Fuzzy technology and after effect of fuzzy mtionale control that actualized on two yield boundaries portrayed as
1 and 52. The outcome shows the yield of fluffy rationale that executed on two yield boundaries of fluffy logic.

Although there is o distinction in a few yield esteem. however the capacity to control the forced air system is
effectively planned as per the ideal,

Figure below show the control of air conditioning in Operation Theatre.
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I Walch: Inferactive Debuopg Mo de
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Figure 5.1{d}

These figure shows that {n) when the value of input pasameters |.e. is 1oo particle, humidity, temperature,
oxygen but the fumes and AC engine speed much maintain at significant level. (b) On lessening the estimation of
info boundaries for example moistness, temperature, particle, humidity, temperature, oxygen but the fumes and
AC engine speed i3 likewise diminished 1o medium, () Again on more decreass in the estimation of boundarics
estcem for example mugginess, temperature, oxygen but the fumes and AC engine is additionally at low level,
{d) When the cstimation of temperature is 26,4087 C and at the dampness level 62.3841%, the estimation of
particles ot 16822781 ppm and at the oxygen level 49.6137%; the Fumes and AC engine speed will be

encountered & 1873 rpm.

SR IRR S R R
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fow 009 10 -
\medium 0.00) ¥ :
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Figure 6, Function of output membership controlling the temperature, humidity, oxygen, particles
Above figure display their yicld factors with thelr related enrollment capacities. Enroliment for the variable

speed and plot the function for the AC engine 51/Speed of Exhaust engine 52 utilizing three-sided participation

type of work. Finally, in this figure there are three participation of work capabilities are used as Low, Medium,

high.
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Flgure 7. 1 3-D plois for oxygen, humidisy & 51/52

The above figure plot show that when the value of oxygen and humidity increases, the value of oulput
parameter S1/52 also raisesd. As per the above figure the humidity will be countered as 20% and the oxygen
vadues will be 37% and their speed is 16328300 rpm for 5152,
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Figure 7.2. 3-D plots for particle, humidity &51/52-

The above figure plot shows that when the value of particle and humidity increases, the valuee of ﬂutpllli' ‘-H_ -
parameter 51/52 also raised quickly, according to the above fig. humidity will be countered as 63% and the value ===
of particle is 698 ppm then speed of S1/82 will be 1735,3400 rpm.
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The above figure plot show that when the value of input parnmeter temperature and the humidity increases
then the output parameter S1/52 is also increasing. According to fig. when the value of humidity is at 63% and
the value of temperature is 24.40% then speed of 51752 will be 1729 610 rpim,
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Figure 7.4, 3-D plots for oxygen, particle &51/52

The abave figure plot shows that when the value of Input parameter oxygen and the particle i“'*Fﬂﬂf?ﬂ)E‘_"
the output parameter 51/52 is also increasing According to fig when the value of oxygen 18 36% & fe is//,

800 ppen then speed of §1/52 will be 17303800 rpm, o,

e

L
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Flgure 7.8, 3D plot for oxygen, temperature &51/52

The shove figure plot show that when the value of input parameter temperatire and the oxygen increases then
the output parameter $1/52 is also increasing According to fig when the value of oxygen is 44% and the value of

temperature is 25.90 C then spoed of S1/52 will be 18656000 rpm
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Figure 7.6, 3-D plots for particle, temperatured 51752

The above figure plot show that when the value of input parameter temperature and the particle increases

then the cutput parameter 51/52 is also increasing. According to fig when the value of particle are 010 ppm apd -~

F

the value of temperature is 28.40 C then speed of 51/52 will be [B&65.0600 rpm. ”

5. Conclusion & Fulure Scope ;
LA

Fuzzy logic technbques are generally used for solving various problems where no definile model exists, The,

present work also fits into the same category because there are large numbers of parameters and their nonlinear
internction with exch other is difficult to model. In the proposed research we have successfully designed a fuzzy
logle based controller for environment control of operation theatre, This control approach using fuzzy logic is
capable of controlling the nonlinearities of air conditioners and can wabilize the system quickly. All together the
system nisedses the valug of temperature, amount of humidity, percentage of axygen and amount of particles in
air the svstem then adjust the speed as per the fuzzy rules applies on the speed of AC motors and Exhaust mator,
Then, no abrupt difference will be seen on patient and their staff and economical also s 0 echieve optimum

eooling.
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The fuzzy logic and astificial intelligence technique may be used 10 develop hybrid controller for the

in performance of the system. In future the fuzzy logic control of environment can be studied by

Impeoving the conditions of filtering system with reference to responde time ete,
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Abstracr= The spread of digital and media content has increased the risk of copyright violntions, Therefore, there is a peed for a
technique that can either identify or prevent copyright violations, Therefore, there is a need for a technique that can cither idertify
or prevent copyright infringement. For this reason, cither cryprographic or pon-cryplographic methods can be employed, bust the
simplest and cheapest apticn i pon-cryptographic, which enyone can use. Therefore, walermarking or steganography muoy be used,
Watermarking s the concealing of digital content ito the image 1o be watermarked, ‘Watermark emplays several embedding
techniques, including DWT, DCT, SVD, etc, Both DWT and SVD have been uitised in numerous watermarking technigues that
have yielded positive results and repelled numerous atacks. In pumerous studies, DWT has achieved superior performance. The
watermark image utilised DWT and SVD in this research. The watermarked image is processed using DWT and then divided into
smaller parts. The blocks are then processed using SVD, and the watermark's binary pixels are inserted an the greatest values of
singular values. The alpha values determine the durability of the watermark and the image. The experimental results of the suggested
methed indicate an improvement in the perceived attributes of the watermarked image. as revealed by their analysis. It was examined
against aacks such as AWGHN, Median Filters. ete.

inlex Term: - Cryptography, Watermarking, Discrete Wavelet Transform {DWT), Singular Valie Decdmposition (SVD), Discrete
Coslne Transform (DCT )L

I.  TINTRODUCTION

A watermark s a distinguishable image on paper that appear as different shades of brightness or daskness when can be viewed by
transmitted light and is generated by changes in the density of the material [1]. To prevent duplication, watermarks hm-:‘h-:_g_gr_.:\
placed to postal stamps, banknotes, and other aifical papers. e ._._I'ﬁ""-;

-
g\
E

N
1.1 Introduction to Watermarking ’ 1] v s )
14 '. | '.'x'ul A |
Like traditional watermark, digital watermarking are only discernible under specific condition, that is, when an ulwriﬂu‘nqlﬁpﬂ:d. i)
and are atherwise unnoticeable. [2] A digital watermarking that alters the carrier signal 1o the point where it is discernible Auseléss—
In digital watermarking, the signal can be audio, photographs, videos, texts, of 3D models, A signal that may simultancously asry. —=
many watermarks, Digital watermarks do not alter the size of carrier signals, unlike metadata that is added to the carrier signal,

The required characteristics of a digital watermarking depend an the application, For copyright marking of media file, n digital
watermarking must be quite strong against adjustment that can be made to the carrier signals. So that integrity must be maiatained,

a fragile watermarking should be utilised.

Bath steganography and digital watermarking use steganographic techniques to conceal information inside noisy signals, In conlras
to steganography, dighal watermarking attempts 1o manage robustness as o primary priority usually. As digital copies of data are
identical 1o the original, digital wmermarking is a passive security mensure, It only labels data but does not degrade it or resrict
gocess 1o ft. Digital watermarking can be used for source tracking. A watermark [s an image that is placed into a digital signal st
each distribution point. If a copy of the work s later discovered, from the copy watermark can be extructed and the source of
distribution can be determined. Reportedly, this technology has been used 1o identify the source of illegally pirated movies.
Watermarking is the process of embedding the author's identily into digital data so that it can be used to verify the claim when

NECESSArY.

D ————— e — — — —
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Severnl ways, such as the company's logo, the author's banner, or some sort of signature, can be used to generate a watermark,
which cin also be created for every image [9]. This is not the primary lssue: the emibedding and extraction of the watermark is the
primary concern, These are the peimary means by which the author can assert ownership of an image. The majority of fmage
watermarking rescarch has thus fisr been conducted in these asens; the watermark remains unallered even if the watesmasked image
has experienced significant distortions or alterations

1.2 Types of Walermarking

Watermarking technigues can be categorised based on a variety of varlables, Watermarking can be classified according to the
following charnsteristics:

1. Domain Boved
2. Document Based
3. Visibility based

mm

Figure 1 Bases of Watermark Categorized

[
[ - ——

Figure 2 Based on Working Domain
_* “ “ X /3525

Figure 3 Based on Type of Document

l wisltsiliny Hni-d_]

v v

1 wislisle Watermisrk j l:-wl-lma W-I:rrulﬂrﬂ_j

Figure 4 Based on Visibility
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l Fraglitty Based I
v v i

Figure 5 Based on Fragility

1.3 Characteristics of Watermark
The following is a fist of characteristics [14] of watermarking:

Imperceptibiliny: This indicates that the watermark is present in the image, but it cannot be seen by the naked eye due to the way
the image was processed,

Robusimess: 1t is utilised in situations in which the watermark has been subjected to various image processing operations such as
cropping, resizing. Burring, nnd so on.

Capacity: The quantity of watermark that an image can retain or that an algorithm can implam without significantly affecting the
original image is referred 1o as the watermark capacity.

Security: A safe and secure watermark i one that cannot be located or removed by an ndversary even if they had the key.
Falye-positive: 1t is the prerequisite that the detector must indicate the presence of o witermnark, even though one does not exist,

1.4 Application of Watermark

Watermarking can be used to authenticate neasly all types of documents. There are numercus applications for watermarking: hence
the following are some of the applications [14] for watermarking:

Information Security

Copyright Protection

Content ldentification and Management
Coment/object authentication

Oithers application

1.5 Objectives

The Objectives of the proposed work are:

Develop a watermarking algorithm that can embed the watermark adaptively, Le., with various strengths for the backgrou
foreground, while staying undetectable in the image. Fe L "
- .

Achieve a high PSNR and S5IM for watermarked images compared lo the host image.

To accurately extract the watermark image from the watermarked image.

Apply Image processing attacks and determine if the system can withstand these attacks while maintaining the imegrity of the—
watermark, and if o, to what extent,
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In. LITERATURE SURVEY

The important qualities of n watermarking algorithen [12] are Bs fragility, visibility, and capacity. A watermark, which is usunlly
dealt with, should be robust, invisible, and have a large capacity. It should be noted that if there is a need for the validity eheck of
an image, then the watermark should be fragile and invisible. However, for the authenticity of the image, several other methods are
used. Our major aim for this survey is to search for robust and invisible watermarks. It should be noted that capacity [34] is usually
not important because only a small amount of information, like images, text, etc., is added as a watermark. 1t is not 1oo imiportant
1o consider i@ as & part of the survey. As previously stated, spatial domain witermarks are Jower resistant to image processing
modifications, The transform domain [36] must be included for the survey. It improves the capacity of watermark placement in
images Error! Reference source not found..

Burgett ef al. introduced the first efficient watermarking technique in the DCT domain [23). Their approach partitions the image
into 8x8 blocks far which the DCT is figure out, In each block,  pair of coefficients is selected, To embed a bit, the cocfTicients
are swapped so that, depending on the bit value, the value of pasitional difference s either positive o negative,

The method described in Error! Reference source not found. models the watermarking channel as a generalised channel with
fading and mean additive noise that is not zero. Utilizing an adaptive extractor, they present an optimised watermark extraction
approach for their quantization-based watermarking. In [20], four DWT levels are selected as the watermarking domain. This is

setthed to strengthen the approach while concealing the watermark.

The technique of watermarking in shor frequency coefficients of the host image using a sample prajection approach s analysed in
[21].

The algorithm described in [13] embeds the watermarking In IPEG2000-compressed and encrypied image. This approach wtilises
the stream cypher technology during the encryption phase. A quantize watermarking technique based on feature modulation was
developed m[38]. In this method, the feature signal is the normalised correlation (NC} between the host signal and a certain random
signal. In the [31] lnerature, many embedding, and extraction techniques have been investigated. In [24]{23], for instance, A ls
used for watermarking purposes, One of the most important applications of watermarking is the detection of fergeries. In [28][37].
watermarking is utilised 1o detest tampering in various multimedia settings. The paper [29] propases a watermarking approach
bused on CT. The watetmark is embedded in the DCT coefficients of CT's detail blocks. They are inserted in complicated blocks
with & greater strength factor. This is done to achieve greater durability. Also, to achieve imperceptibilliy, smoath blocks are
embedded with a weaker force. Using edge concentration and block entropy, the difficulty of each detailed block 1s determined.

HL  PROPOSED APPROACH

Watermarking involves two sub-procedures: embedding the watermark and extracting the embedded watermark. The watermark
embodding module includes inserting the watermark ino the host image by madifying the intermedinte values of the hast image
part (singular values) with the watermark pant {watermark pixeis), For confrolling the strength of the watermark and the Image,
another parameter called image depth maps (here it i ground trush images) is wsed.

In the extraction of watermarking module, the watermark that was inserted in the embedding modusle s taken out ofthe wate
i For that, the procedure is just the reverse of thal embedding.

Shme basic terminology used in the watermarking process is as fisllews:

st Image: It Is the image on which the watermark must be applied. This is a color RGB image. H”f“

atermark Image / Content: This is the data which must be embedded in the original host image 1o make it wﬂmurl::d'hmg:g_._ -

atermarked Image: It is an image with watermark content ermbedded into i 1t is obtained after applying a watermarking process.

ursd-Truth Image: It is an image that is obtained after applying image Depth Mag techniques. The [mage Depth Magp is a separate
of interest, This would be used to separate the foreground and background images of the host image nccording to object

sl

————— —_ e —
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3.1, Tansformation Technigques

I, Singutar Vatwe Decomporition:- SVD is a technique for linear transformation in algebra. $VD [4] is the decomposition of a given
matrix into two orthogonal matrices and a diagonal matrix, 17X Is a m % n matrix that is to be decomposed using SV, then U and
¥ are orthogonal mutrices of dimensions m % m and n % n, respectively, and I i o diagonal matrix with the dimensions m % n,
same a8 X.

L R SR 1

L is known as the singular vahses (SVs) matrix in equation ( 1), can have many zeroes at the bottom and rightmost comers of the
diagonal matrix. Left singular vectors (LSC) and right singular vectors (RSC) are U and V', respectively. The LSC of X is derived
from eigenvectors of XX and the RSC of X is derived from eigenvectors of XTX. §Vs of the image represent the brightness, whereas
singular vectors {SCs) determine the image's geometry. [5]

2 [Mrerete Wavelet Trangform {DWT ]« It 15 extensively utilised in the domains of signal processing and image processing. DWT
is & multi-resclution analysis that decompodes an image imo fixed-bandwidth frequency channels on a logarithmic scale. One of
the beneliss of DWT Is its resemblance to o siructure according to o particular resolution and decomposition at each level

1. Blocking-- Blocking s the division of o huge matrix into smaller matrices. Typically, a large matrix is partitioned imo x4 blocks.
Before dividing. the compatibility of the matrix for division is examined, If not, compatibility i3 achieved by rounding up to the
nearest multiple of four. After division, the two dimensions are preserved and can be utilised ns necessary,

d. Alpha Selection;- The Image Depth map provides ground-level photographs. Consequently, for the alpha selection technigue, the
ground truth image would be required to depict the foreground and background twenty-six portions of the image. The empirically
determined effective forsground and background alpha values are 0.96 and 0.98 for the foreground and background, respectively.
The ground fruth image is initially binarized wsing well-known thresholding techniques, such as O5TU global thresholding,

5, Warermark Inferovediane Valve Modification: - To embed the watermark into the host image, certain préreguisite values must be
established in the preceding phases, The host image & pre-processed to obiain o group of 4x4 blecks containing the greatest single
vitlues from esch ofthe 4x4 input blocks, These singular values are derived from the 8% D procedure described in above techniques.

Am aB + (1 =)t cossmimab s (1)

B is o component of the host image following pre-processing, & & the image part's strength factor utilised inthe watermarked image.
t Is the portion of the watermark [mage to be utilised in the watermarked image. This equathon s also knoWwn as alpha blending.

[V2]013][15)[ 18],
A Watermark Technbques

The Watermark Embedding Module embeds the watermark into the image, The implementation is described in depth. The procedure
entails separating the ROB components and applying the watermark to each of them, e, red, green, and blue, The watermark in
these components will be utilised to determine whether version of the watermark extracted from the watermarked image being
processed here is the most accurate, This describes the input, output, and overall operation of the watermark embedding process,

INPUT:

Host Image: Let us say Hi.png

Wiatermark Imagpe: Let it be Wl.png

Ground-truth Image: For Depth Map parameter, Let it be Ol.png
oUTPUT:
Watermarked Image: After applving watermark in Host [mage.

Measuring Parameter Value: PSNR and S5IM
ALGORITHM:

nitinlization OF the lnput Vaciabl

Rend H1.png using imread () function in MATLAB. Siore it in variable, say imgH1.

Fead Wl.png and store i in o variable, wimgl.
IJCRTZ2207610 | International Journal of Creative Research Thoughts (WWCRT) www.ijcriorg | d836
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Read GT1.png and store it in a variable, grimg|
imgH 1., wimgl, and gtimg1 are all 2D arrays of the pixel value,

2. Host Imags Pre-Progessing

Split the RGB components of image imgH | and proceed for each component the underneath steps, Let it be riiCamp, greenCamp
and blueCamp,

Apply Discrete Wavelet Transform (DWT) level-1 on imgH 1, 1o get four components ¢4, ¢, ¢} and ¢,

[ed.cH, ¢V, cD) = dwtZ(imgH1, Haar")

“eA " is an approximate image, not exactly the copy of original ane. it looks but it is not. “c#7" is the horizontal details of the image:
“el™ is the vertical details of the image; “cD" is the diagonal detalls. “"dwi2(})" is 8 bulli-in MATLAB finction for 2-D DWT
transform

Mow e is selected for the further processing,

Divide the cA into 4 = 4. [t is stored in block4x4. A point to be noted is that block4xd is a 3D array, multiple 4 = 4 hlocks are stored
in layers ong after another,

Apply singular value decomposition (SVDY) on the block4x4,
(M omp: Seamps Veomps Singular¥alue] = svdPransform(block4x4)

tenmp 18 8 454 orthogonal matrix (3D armay), 5mp is 4%4 diagonal matrix (3D array), 0., i8 8 foor<by-four arthogonal matrix
{3D array). These have multiple entries against each four-by-four entry of blockdxd. singulartalue ts 3D array of dimension
4xdxM, with entries having first ebements of four-by-four of 5.gmp. svdTrans formi() is a user-defined function which applies the
SVD on each of the 4x4 block of block4x4 using a built-in MATLAB function g1 () giving the output as mentioned above.

3. Sirgund Truth lmage Pre-Processing
Apply DWT on gimgl. _ : L
gtcA, gteH, gecV, gecD = dwt2(gtimgLs 'Ham_'f!}
b} Convert gted 1o binary imoge "
bwimage = imbinarize{gicd);
“bwimnoge” is matrix having emtries 0 and 1.

¢) Each entry of one is replaced by the alpha value of the foreground, and zero is replaced by the alpha valee of the background.
The & value of the foreground and background must be selected experimentally. It is the strength factor of the host image part used
in watermarked images, and (1 = ) is the strength factor of the watermark part. Applying these operations, in the end, we get a 2-

[ array,
d) Blocking of alphaDArray o 4 « 4 blocks
aphadDdArray = Mockingdx4/romuen[alphalDArray )

¢I B, I'.I '-.-.- | ‘. ..:

Adjust the size of the watermark image to match the size of singularialue.

5zl = size (singularValue)
dimensions0fWatermark = [rei]' [.sqrt{.:zl{l} « 5z1(2) = 531{3}]} ceil [:m{:ﬂ (1) » 521(2) » 521 EE]]”

watermarkResized = imresize{wimgl, dimensions0fWatermark)
IJCRT2207610 | International Journal of Creative Research Thoughts (WCRT) www.jcrt.org | d837
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watermarkResized is resized version of watermark. Its dimension is matching with dimenstons0fWatermark
Division of the watermarkResized into 4x4 blocks
blockedWatermarkdxd = bocking4xdfromnm{watermarkResized)
blockedW atermark+xd is a four-by-four blocked watermark image.
DCT is applied on blockedWatermark4xed o get derBlockedV alue
detBlockedValue = detBox(blockedWatermark4x4 )
detBlockedValue Is DCT oulput of 4x4 blocks in the previows steps.

5. Watermark

In this section, value modifications are made. singularValue from host image pre-processing, detBlockedValue from watermark
pre-processing, and alphalDArray from GT Image preparation are the values used, The operation listed below is used 10 change
singularValue. It s applied to each (i, j) array element.

modSingularValuesdzd = singularlalue « alphaiDArray + (1 = alphai3DArray) = detBlockedValue
This is called alpha-blending.
6. _Pos- Processing
Retiling singularValuedxdmod to 5, ..., to generate modified singular values and take inverse SYVD.
[Scampson: imgblockax4] = insvd (singularValuesx$mod, Ueoms: Scomp: Veasss)
Retile imghlock4xd blocks to form an approximate image i.e., cAmod.
Apply Inverse DWT o get final watermarked image.
wiimgFinal = idwit2{cAmod, eH, eV, eD,"Haar')
cAmod is a modified approximate image cf, ¢V and cl? are the values obtained In step 1.
7. Dutpye .

wdimgFinal is written tooan image file, It is compared with Hos lmue H1.png, it mnﬂd bet vl:lhl,\- same, 50, its PENE values
and 5510 vnlues are recorded to compare how similar they are,

A3 Watermark Extraction

INPUT:

Hest Image: Let us say Hl.pog

Watermark Image: Let it be W .png

Giround-iruth Image: For Depth Map parameter, Let it be Gl.png

OUTPUT:

Watermark Image: The watermark image which was embedded into the host image,

Measuring Parameter Value; PENE and 851M, to measure the accuracy of watermark extraction.
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FULL ALGORITHM:

| Initinlization Cf lnput Variables

imgH = read H1.png, Host-image

gtimg= read GT1.png, ground-truth image
wimdimg=read wimg File.tiff, watermarked image,
wimg = read wl.png, walermark.

2. Hogl Image Pre-Processing

Split the RGB components of image imgH 1 and procesd for each component the underneath steps. Let it be redComp, greenComp
and BlueCamp,

Apply Discrete Wavelet Transform (DWT) level-1 on imgH |, to get four components ¢A, oH, ¢V and 2D,

[eA, eH, ¥, cD] = dwi2(imgH1,'Haar")

cA s on approximate imnge, ¢V is the vertionl details of the image; cD a is the dingonal details. dwt2() is n built-in MATLAB
function for 20 DWT transform,

Mow cA is selected for the further processing.

Drivide the ¢4 into 4 = 4 blocks, It i stored in blockdxd, A point to be noted & that block4xd is a 30 array, multiple 4 = 4 blocks
are stored in lavers one after another.

Apply singular value decompasition (SVDY) on the blockdxd
[Ueoma Seomps Veamype SingularValue] = sudTransform{blockdxd)

3. Ground Truth image Fre-Processing
Apply DWT on gimgl. .
gecd, gteH, geeV, gtel = dwt2{gtimgl, 'Haar") \

Convert grcd 1o binary image
bwimage = imbinarize(gtcA);

bwimage is matrix hoving entries 0 and 1.

Blocking of alphaZDArray to 4 = 4 blocks

apha3DArray = blacking4xdfrommmialpha2 Ddrray )

4. Watermarked Imags Pre-Frocessing
Apply DWT on wmsdimg
[wed, weH, weV, weD] = dwi2{wmdimg, "Haar');
Select we for further processing
Divide weA into 4x4 blocks,
wimgblock4rd = biocking4x4fromnrn{wecA)
Apply %D on wimgblock4x4
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5. Watermark Value Detection

wiingValug = 5|'u,g|1-"ﬂh:|.' = alphaiDarray
1 = glpha3Darray

extW imgdayd =

In this part, the extraction of the watermark from the watermarked image is done. For applying the operation, we would need value
wsingWalue from the Watermarked Image pre-processing step, alphadDarray from the GT Image pre-processing,
singValuefrom Host Image pre-processing. These are used to calculate the watermarked content using the formuln

6, Posi-Processing
extWimgdx4 s 8 DCT vabue of watermark extracted, it i need 1o applied inverse DCT on extWimgdx4 to get a reconstructed
ineDCTRlocked.

Since inpDCT Blocked i in blocked form it is needed, to be retiled into an image. So, after retiling the blocks into image we get
the watermarked image.

ertWatermarklmage = retllingdrdintoimagelinvD T Blocked, dimensions Wimg)

7. Ouipug

extWatermark!mage is & watermark extracted image. It Is exactly same visually, so for measuring the similarity of the two
images, M5E and B5IM is caleulated, For binary watermark, the 15 and 08 are repleced by o minimum threshold e.g., 251 and 53,

respectively, Afer that, all the steps are same.

IV, RESULT AND ANALYSIS

In this part, the algorithm for watermarking has been evaluated and the measured values of various parameters have been recorded.
The Peak-Signal-to-Moise-Ratio (PENR) and the Structural Similarity Index (551) are the criteria used to analvse the watermarked
images (SSIM) 55IM and Mean-Squared Error (MSE) are more often employed to evaluate the retrieved watermark image.

However, Bit-Esror Rate (BER) can also be employed, but it is more appropriate for binary data.. The ﬁmﬂpmﬂ and background
alpha values are st nf 0.9 and 0.98, respectively. The watermark picture his o size of 54 by 64 pixels, mﬂu host image has
proportions of 512 by 512 pixels, A grayscale and binary watermark have been applied. Additionally, the'size of GT Images Is the
snme a8 the size of the host image,

MSE = () Zins Efus (013 = G, D) h

E]
PSNR = 10log,, ==L 2
[Apg+ry) #rzl
S5IM(x, y) = [UE el ey ad = md+og) &
pER m SEalietycny i

tadal musber bile
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TABLE 4.1 ANALYSIS OF WATERMARK EMBEDDING MODULE

5.No Image File Name PSNR SSIM

] Baby3.png 4927 09998
2 Bowling pr 47.34 0.9997
3 Bowling2.png 3414 0.9991
4 Clothl.png 4886 0.9958
5 ClothZ png 4519 05w
& Cloth3. png 4538 09598
7 Clothd.png 4767 10,9997

R v ——PSNR |
wE— - —— 55IM
3 — NREFI
0

P I P
,ﬁ'f@fﬁ’

Fi]'l.ﬂ'ti PENRI'Id SSIM Values

The PSNR values are exceptionally high, indicating that the signal-to-noise ratio is excesdingly high. The S5IM values are close 1o
1, indicating that the watermarked image is nearly identical to the original image. The average degree of resemblance is 99,48

percent, making it the same image,

TABLES2 ANALYSIS OF WATERMARK EXTREACTION MODULE

S.No Image File Name SSIM MSE

1 Baby3.png 1 0 b «‘ . ”55,
2 Bowling.png 1 0 S

3 BowlingZ.png 1 0

4 Clothl.png 1 0

5 Clath2.png 1 ]

] Cloth3.png 1 0

T Cloth4_png | i 0

IJCRT2207510 | International Journal of Creative Research fhﬂughtﬁ (WCRT) www.ijcr.org | dB41



www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 7 July 2022 | ISSN: 2320-2882

100% | ————— -
90%
B
0% -+
60%
50%
40%

e —WE |
20% 1 — ——551M

1088 +
roi ) S S,

,ﬁ*ﬁﬁ.ﬁ&. .
FHFE S S S |

Figure 7 SSIM and MSE Values

_--I -. -l--'E.\.-_ ¥
-‘-'i!._ ---l""'-'...i"
- :
T

{L}
Figure § Image (L) Before Wesermak nred limnge (B3 Aler Walemark

V. CONCLUSION AND FUTURE SCOPE

The goal of this project was to design an algorithm that can insert & watermark into an image by using image
processing tools like DWT and SVD. The watermark should have been invisible to the human visual system,

The binary watermark was taken into sccount for the watermarking process. In addition to that, RGB images

were chosen for this process. In the previouws chapter, we have seen that the method is working positively for

both processes, i.e., forward, and reversed process. By forward, we mean embedding, and reverse means
extracting the watermark image. We applied the image processing attack on the watermarked images and then

we tried to extract the watermark out of them. We tried AWGN, Median Filter, Scaling, and JPEG
compression on the watermarked image, and then extraction was applied to find out the extent to which the
watermark had been extracted from the image. To measure the values, MSE, BER, and S5IM are used. [t has

been observed that the algorithm performed very well with the bare images and watermarked images.
However, it 1s not exactly similar in the case of applving DIP attacks and extracting watermarks from them.

It was expected that at least the algorithm might perform very well with AWGN and the Media filter, but it is

not that way. The reason behind the lack of performance as per the expectation is that while gcncra:mg.ﬂa&"‘ﬁ\
image from DWT to SVD and back, the values are modified 1o insert the watermark, but in doing so l,hq.imiﬁ- \
pixels generated after embedding are all floating-point numbers. Also, when it is rounded-off 1o '.hl:hﬁdﬂt., ---\'\ =\
whole number, some of the value gets lost due to floating numbers, This problem needs to be addr:sggﬂ Ir]'_j/("\?J

future research. S‘/' J_,,,-f

"
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Future scope:
Although there can be various improvements to be made to this research, some of the points to highlight for future

scope are a5 follows:

I. The problem with lossy type casting is that it causes the watermark to be distorted initially,

2. The method can be extended to grayscale watermarks and RGB watermarks as well.

3. It has been noted that while applying the JPEG compression, the watermark gets destroyed, at least till
quality factor 75%.
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ABSTRACT: Betulonlc scid s pentscvelic
triterpenes of the lupane type, which were isolated
from birch bark, Betulonic acid and lts derlvasives
ean serve us interesting structural plan of action for
the advancement of new thernpeutic agents because
of its high accessibility and a wide scope of nasral
octivities. It has significant organic properties, for
example, antiviral, antitumar, calming,
antimizrobial, hepatopralective, just a5
immunostimulant éxercises. A series of novel
synthetic and semisynthetic derivatives of Betd
have been synthesized using different synthetic
techniques and subjected to warlous testes and
investigated for thelr thernpeutic activities. Amino
acid alkyl esters were prepared using amino acids-
glycing, Presence of amino acids enhances the anti-
inflammatory activity. Amino acids possess anti-
inflammntory activity therefore the derivative of
betulonke ackd via amino  acid esterification
enhances the antiinflammatory activity of the
synthesized compound, The synthesized betulonic
acid derivatives were subjected 1o biological
screening to evaluate their antimicrobial and anti-
inflammatory effects,

KEYWORDS: Antineoplastic, Bhajpatra, Besulinic
Acid Antibacterial, Anti-<inflammatory ete.

I. INTRODUCTION

[1-2]Lupane triterpenoids  of  plant
origination, for example, betulin and betulinic and
betulonic ncids show an assoriment of organic
movement and are fascinating as  beginning
materials for synthetic and blocatalytic changes

Betulin is commonly solated from the
bark of birch tree (Betuln utilis) plant species. Birch
tree is familiar for n long time for its curing
properties; the oil obtained from birch bark was
used as medicament for the remedy of skin diseases
like dermatitis and psoriasis, The bark of the tree

wis used 1o prepare teas for treating infections of
digestive tract by Mative Americans, so it is
regarded that the wie of this medicinal plant a5 a
source for the isolation of active constituents could
be n vital source for curing many nilments. The
major reason behind selecting this research work is
that betulonic acid has better solubility than betulin.
As well as the presence of amino acids enhances the
anti-inflammatory activity. [3]Amino acids possess
anti-inflammatory activity therefore the derivative
of betulonic acid vin amino acid esterification
enhances the antiinflammatory activity of the
synthesized compound,

Betulonic acld—n  potent leading  biological
mileiy

[4]Betulonic acid [lup-20(29)-en-3-0x0-28-
oic] has valuable biological properties such as
mntivisal Amtiumor,  antl-Inflammatory,
nntimicrobial, hepatoprotective, & well &
imeuneatimulant activities . Until the 2000 Interes
{o betulonic acid was basically because of its role os
the precursor for svnthesis of betulinic acid, whic
is @ fruitful drug in case of human melanoma, ; “-&i;p. S

[5]The antitumor action of ha “5,-6-‘
drawn in the consideration of the pioneers ; ; e W
to evolve novel antitumoe agents. Betulonfe-cid fs= 1..:*-. ]
the one of the major successful parts of numeros_. |, /
customary Chinese medications. ".':-\f-‘,-f_._ o

%,

[6it is also established as an intermediate = *V.e W
in synthesis of several triterpenoid derivatives with -
anti-inflommatory, antiviral, and antiproliferative
properties. Being an auxiliary metabolite of birches
betulonic ncid was found in particular as minor
component in bud extracts . Today's flow interest for
migdicingl chemiigtry is synthesis of betulonic acid
peplide derivatives, since they show high antiviral
activity and can act os inhibitors of the tumor cell

growih,

—_—
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Structure of Betlulonke acid

IL MATERIALS AND METHODS
Extroction amd Isalntion of Befulin  Presem
research project work is based on the approach of
semi-synthetic work on nafural products, Lot of
research work hos besn conducted on bhajpatra
adopting both natural and synthetic approaches. But
here, we have consolidaied both natural as well as
synthetic work. In thizs reference few reporied
extraction and isolation procedures were carried out
which are as follows:

# [Initiglly 13 gm of bhojpatra was boiled in
methanol for sbout 10-15 minutes in fodine
flask along with few porcelain chips. Then its
solid part was separated from sofvent part. The
solvent fromt was then concentrated to the
X imum and

* kept cvernight in fridge. This procedure was
found 1o be the simplest and provides with
maximum yield of betulin in impurified form.

#  When impurified  betulin obimined, i
recryitallisstion process was carried out with
butanol or isopropancl and water,

»  TLC of the synthesized compounds was carried
out in order 1o ascertain its purity,

Mubile phase For TLC: -
Ethyl acetste: benzene: formic acid
D ] Detecting agent: Anisaldehyde
{0.5mL} = H,504(1 mL 97%) + Glacial
acetic acid (50 mL}

H.mh::}

Betulanic acid

Less violet spoi- Betulin
More violel Apats

Preparation of Betulonie ackd
Preparation of Jone's Reageni

Jone's rengent was produced by dissalving
chromium triexide (70 gm, 0.70 moles) in 100 ml of
water placed in a 500 ml beaker, The beaker was
then kept in an fce bath. 18 ml of sulpheric acid (61
ml, 1,10 molej and then 200 ml of water was further
mdded on with constant manual stirring. The above
mixture was then cooled fo (°C - 5°C.
Preparation of Betulin to Betulonic Acidz-

Jone's reagent was added drop by drop to o
betulin {1 gm, 2.26 mmal} solution mixture in 50 ml
acetone cooled to O°C,. Continuous stirring the
above resulting mixture was done around 1.5 hes ot
a lemperature of (7 C, a ferther addition of 25 ml
methanol was done, then for next 5 mimes ihe
solution was stirred. 40 mi of water was flarther
ndded. Vacuum was applied o remove the scetone
and by using 40 ml of ethy| scetnie the aqueous
residue was extracted. The next step invalved the
separataion of squeous layers from the ethy| acetaie
lnyer, Washing of ethyl acetate layer was done first
with 20 ml of waiter followed by washing with 15 ml
of brime, Magnesium sulphate was emploved for
drying ethyl acetnie layer, filtered and further
removal of ethyl acetate laver was done under
vacuum, Then column chromatography of residue
was carried oul wsing 60-200 mesh silica gel
employing petroleum ether! ethyl acetate (4:1) o
produce betulonic acid (770 mg), whose mel -
point was detected i be in the range 247 C-
The reaction resulted In o 75% vield of

e ————————————————
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Chemical reaction:

I, oy

Betulin

General Procedure for Preparation of Aming
Acld Alkyl Ester Hydrochlorides Derivatives of
Betulonie Acid
In & round botiem Nask 0,1 mel aming

neid  was . Newly prepared  distilied
chlorotrimethylsilane (0.2 mol) was added steadily
to this under continuous stirring with & magnetic
stirrer. 100 mi of methansl was then added to the
above mixture. The resulting solution was then
mixed at 23°%C. The resulting mixture was
concentrafed with the help of rotary evaporator as
the reaction completed, to yield the product amino
acid ester hydrochloride.Following are the above
mentioned method amine acid  alkyl ester
derivatives which were svnthesized;

I. Gilveine methyl ester

Il. Gilveine ethyl ester
I, Glycine propyl ester

Synthetie Scheme

Betlonle scbd

Mow, the nest step consisted the chemienl
conjugntion of synthesized amino acid alkyl ester
derivatives with bewlonic acid so as 1o derlvitize
biclogically potent derivatives
Procedure for the Conjugation of Amine Acid
Alkyl Esters with Betulonic Acid io Give Potent
Derivatives

Drissolved Betulonic acld, aming acid alkyl
ester and triethyl amine in tetrahydrofuran at room
teriperaure, To this solution mixture added DOC
and DMAP, stirred this for 48 hrs. Filtered the
precipitate (Dicyclobhexyl urea). Evaporated the
filrnte to will remove THF, Afier evaporation,
remaining was disselved in ether/ethy| acetate (2:1).
100 ml water and HC poured in separating funnel,
Drganic layer collected then dried on MgS0,

L. Betulin oxidised by chromium oxide 1o Betulonic acid

. Formation of amino acid alky| esters conjugates of betulonic ncid

_———————
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k Formation of amino acid sal conjugate of betulonic acid

Synthetlc Scheme for the Amino Acid Alkyl Ester Conjugates of Betulonie Acid

I Glycine methy| ester of betulonic ncid

Il Glycine ethyl ester of betulonic acid

Il Glycine propyl ester of betulonic acid

e e—————————
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Il BIOLOGICAL ACTIVITY

Antibacterial netivity

These are chemotherapeutic agent that destroy
bacteria or hinders i3 growth, Synthetic
antibacterinl compounds are classified into 1wo
significant classes, topical and systemic compounds.

Antimlcrobinl setivity:

An antimicrobial agent ks whatever that
can kills microscoplc organism or hinders its
growth. Antibacterinl synthetics wre classified In
three general classes like antibacterial medicaments,
antiseptics and disinfectants, They asre utilized in
low fixations in or upon the bodies of organisms to
foresiall or trest explicit bacterial sickness without
harming the host living being. Antimicrobial
movement 5 examined depending upon the invitro

action  in  unadulterated  culiures,  In-vifro
vulnerability test are finished by the accompanying
techniques:

. Tube diluticn method

. Agar dissemination technigue

*  Tube dilution method:

The antimicrobial agent dilutions will be
favored in growth medium with the end goal that the
medication concentration achieves the desired
clinleal significance range. An equivalent amount of

broth copsisting 105-106 microbes/ml will be then
added on to every tube and also to a control tube in
which no microbial antagonist is present, Noticeahle
turbidity will be inspected in the tubes for afler an
overnight incubation, This strategy is utilized for
detecting susceptibility of microbes in liquid media,

¢ Agar diffusion method:

In this procedure by emploving pouring
method Pelrl dishes of agar will be made.
Inoculation of the agar will be dome with
microorganisms. In agar dilution method for the
two; aerobes and annerobes diverse antibiotic
concentrations will be wiilized in to an agar culture,
For 24 hours m 37 °C temperature the plates are
brooded, The microbial antagonist disperses through
the agar and forms an inhibition zone, The diameier
of the zone can be determined and an assessment of
the level of nction of the microbial antagonist can be
acquired,

Material and Methodology

The microbiological testing of the subordinates was
finished by agar well diffusion method,

Standard drug-— Ciprofloxacin

Medin--- Mutrient agor media were utilized for ihe
reason, which comains  the constituents as
introduced in. (table<1)

0 | Constituents Quantity Requlred

1. Peptic Digest Sgmliver

2. Yeasy Extract 1.2gmiller
3. Beef Exiract 1. 5gmvliter
4, Sodium Chiolride Sgmiter

5 Agar T
6. Distilled Water | liter

Experimental procedure: proportional to round about 40ml in & $0mm plate.

Agar-diffusion method was utilized for the
determination of preliminary bacterinl antagonist
nctivities, The agar well diffusion test was carrled
oMt using nutrient agar medium, according to the
sysiem set out by Magald] et al. 2004 and at 15 Ibs
pressure (121°C) this agar medium was autoclaved
for 15 mimstes and afterward it was cooled instanily
b 50- 55°C in fce-bath, This medium was filled in
petridishes to a static 4 mm depth; this s

The culture was then inoculnted on the surfice of
medium afler the medium had solidified. These
were performed in a laminar air fow, The germ free
sweb was utilized on the outer surface of the
nutrient agar culture o guaraniés & uniform
distribution. Then the petridishes were setiled for
few minuies 1o ensure  abundant  molsture
absorption. Germ free plug borer (Tmm) was
ulilized for making agar wells, and the

e —————
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concentrations of the 25, 50, 75, 100 and 280 gl
of the diluted stock solutions were set in each

wells{[ndian Pharmacopoeds, 1996 The level of
inhibition can be determined wtilizing the equation:

% Inhibition = —LLdiamete

90 diameter of Petri-plates In mm)

Antibacterinl netivity

Test stralns

For the curreml work, effectivencss of the test
compounds was resolved againat following bacterinl
sirajna;

Ciram +ve bactesial striing

1=-Bagillus purmilus 2.
Staphylococcus aurcus Gram -ve bactérial struins-
I- Escherichia coli 2+ Klebsiella pneumonia

IV. RESULT AND DISCUSSION
S.Mo | Compound Cade Cone. Inhibition zone in mm
{ug'ml) Saurews | Bopumilus | E.coli K.pneumoniae
L AS-1 1000 17 16 15 18
2 A2 1000 [F] 7 16 18
X AS-3 1000 1% 17 19 20
4. Ciprofloxacin 1000 30 15 38 35

The in-vitro antibacterial activities of
newly synthesized compounds (AS] o AS3) were
carried ol by Agar Diffision Method counter the
micro  organisms  wiz. gram  positive [Bacillus
pumilus, Staphvococcus aureus) gram  negative
{ Escherichia coli, Klebsiella pneumonia).

All three derivatives were screened for
antibacterial activities at 1000ug/mL concentrations,
The inhibition zone (in mm) was estimated for cach
compound accompanying ciprofloxacin as standard
drug and resulis were presented in tabile 2

Results demonstrated that compound ASI
showed maximum activity (inhibition zone in mm)
against Klebsielln preumonin, least action agninst
Escherichia coli,

Compound AS2 showed maximum petivity
(inhibition zope in  mm) againgt  Klebsielln
preumonia, Staphylococous - oureus and  minimal
activity against Escherichia coli,

Compound AS-3 showed maximum action
(inhibition zone in mem) against  Elebsi
preumonia and minimum activity against
pumilus.

V. CONCLUSION ;

The basic purpose of the present research
work seems 10 be served and appreciably Tulfilled as
encouraging results have been obtained both in
termis of establishment of structural features ns well
a8 the specirum of the biologienl activitics of the
synthesized compounds, The results of the
antibncterial study revealed that all three compounds
(ASH, AS2 and AS3) exhibited mediem 1o good
antibacterial nctivity when juxiaposed with the
standard drug,

e —
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ABSTRACT

The presssi mesessch work commenced with the collesiion of, bhejpetrm (Bews sniin] Bels anlid (eommon mme biapatis is known for s
banefloial effects and mediceal values, Ies poteni derivashin, (D, oono-J00 3% upen-28-00 aeid], (betubonic maid) i3 & peracyelic lugise rype
triierpene, widely disiriboted Hepeghol e plam Litgddom. & has valesble hiclopicel progeriies wxh as mnfiviral Antitissor, msi-inilamesiony,
amimecrobial, bepasprenacives, e wedl & immusostimelast sziivities bul it effectiveness is diminished by it poos wister solubslity. EMarts have been
divided n this projec) work 1o marpess this dimdwaniage by obusining compleses with hydeophilic suhsasces smd as sming scid lkyl exfers mmd
making fhe betulonic acid In onder o maniles ity sgniflcant phemacolopoal achions we stared wath its axtmclion provess which wckmled vanous
wajrs following seporied methods sich as bl and cold exiraciiog, sexhiel eatmchion, ¢olisin chromaingmphic lechniques with &fesem ohganic
sivants such as methesol, gthanol, propansl, isespropancd. i), dichlromestare, eie [nilinlly, hojpaim was sehjecied fo hot aeed celd extraction
with above tentioned selvanis and s @ s, Betulin wan convened 1o beniloaic sl usay john's oxidising agent. On te oller lanl, a=ino acid
Byl esiers wepin prepased using mmeso pchds. Hrting el mepmne. Betslonke scid was coyugaied with the prepared meao sced alkyl edem io obesin
betlonic sid derivalives with desimbls pharssacelogical actions, The symihesized Beslosic acid desivalives woen sshyptoind o biclogical mreening s
avitata Their pmtimenobial ssd anii-inflsmimaony oo

Keywords Betulonic scid, Bihospatrs, Antienllammatory, Antibacerisl

L INTRODUCTION

Lupene Iriterpenaids of plant origination, for example, betulin and besulinic and betulonic meids show an essortmen ol anges
liscismting as beginning matenals for syrehens and biocatalyte chanpes (Telstikov G, A Flekhier O B, E E Shulis. Bahi
0, 2005} [Alpdunsi 5., Makela T, Koskimaes 5 & Yi-Kouhalunma J, 2008}

Betulin i3 a phytochemical mofaned from Betula urilis (biejpatre, name in Sanskrit-Bhura) The bark of birch trees consists af 10-19% of betulin and
i can be easily (solated wsing simple exiraction procedures. The lwrmily of this plir i Betulacene B witifound shoot up baside momines on sl
wides of bhojbass . nearabout the probuscis of the gangoirl. 11 i & medim sised wow that grows uplo & heght of 20m 1t bark i gossy, reddish.
white or whitish, wieh Borisontal even and regulsr, lenticols, The shisps of benves sre lapering. ¢llipticnl and iregulary seerabe, The Aowers are foesd o
b menoecious which are poflinated by wind The seeds are found 5 be siender and winged, Losmy and day seils sre susable for (he plare, it grefirs
fully dried soil mnd can even shoot-up in heavy eliy sl The Bvourable il o the plani bo shom-up s agidie, nestml oy well 5y slabise soils 1t can
spring-up in partaldsppied umbrage (Nghtd) or in trese shade 1t pedssis elieptic, odoriferows, seeifandioni and cosmeceptive effecls The
phytoconifiiuesss that the bark comprizes e betulin, lupesl acetylchmnolic scid besslinic acid, & ketonedupanone, [esilostered, methyl
tehulirilrpenoid,. |Sharma Promile, Singh Sauswyn, Yaday Shives: & Thaplival Ashish, 30013}
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il BETULONIC ACHD—=A POTENT LEADING BIOLOGICAL MOVETY

Betu-lonie wcid (Beth, J-0uo-3003%)bupen-2E-oic acid], are pamagyclic musrpenes of the bepan fype, which wern isolated from berch bark Betulonic
acid and s defivalives cn srve as inbaresiing §naiurel Pan of action For the advincement of new ihevapeunic sgems Bacause of it Eaph iccesmbiliny
und & wide saps of rafural sctivities It hes significan SRR Proparties, for exsmple, antiviral sminimer, calming, sntimecrobial, hepatopulective,
Jus1 s iImmurestimilmt exercisss

It tends co be gomen rather simpdy fram betulin by oxidation with chromesm trioxide snd betufis forma ap 1o 30% of the dry weight of the exsmacive
(the bark of birch trees). In this method preparson of Bet-lonic acid Mmerge bwo multi-sep processes: (1} exmction ofhirch bark go after by
conceniralion and puriflearicss of crudebetuling and (21 coddation of crude or pure Betulin ik bezulonic neid go after by ity porification. Mosily the
production |8 Sirly liborious asd refined, including sehemi type chargs a1 cack resilting siep of these processes Hemce, slcohols gnd halogenated
Wydrocarboms e ropularly wtiled for bark exiraction i goiben by erysinllization of the comcenirmes from methanolic and chioroformic sokations
iPesrenko NI Elsrtseva M. V., Peukhova ¥, Z., Stakirov M M, Shula £ & Tolstkev 0. A 2002) (Kim Darrick § H. L. Chen Lhidong.

Maguyen vam Tuyen, Pezzuio, John M., (3iu, Shengxang & Lu, Thi-Zhen, 1997)

[
| el

i i 11 (1]
e et ..fl
A

Fig |- Chemical srucsure of betilonic scd

L2 CONVENTIONAL UTTLIZATION OF BETULA UTILIS

The Bark of Bils tree wes employed many decades back i India as sheet of paper for servbbling long hody writings and contents of snsked and soither
weisen works, Bhutia s name given 1o bhajpasm in snent, saring an ssalogy with ather |ado-Turopean terminclogy. The hark iy commaonly used ki
& materaal for packing, for building ceiling oic. Loaves of this tnee ire effective in cure of infections in urinary et and shoees presest in bladder, The
woid |s emploved for Buillding work aad for fodder, Some parrs of the plant heve ales Been used in local rsditional medcines for the ineastment of the
fangsl growsh (Bhurja-granthi) {Sharma Pramiln, Bingh Saumys, Yediv Shivani & Thapbival Ashish, 2013)

Fig.2=Birch ree

2. MATERIAL AND METHODS

L1 EXTRACTION AND [SOLATION OF BETULIN

Praseint rosearchi project work |5 based on ihe approach of semi-synihess work on saiursl produces. Lat al resserch werk have been conducied e
Bhajpatrs adapiing both nasural and synihetio sppreaches. But hare, we bave consalidsied both pmiural as well g8 synihetic work. In thus reloeonce

RWWNIH;H!HW isclntien procadunds were cammied gt which are as follaws
*  Initially F5 gm of Bhoipatrs was boiled in methasel for ahoul |0-15 minuiss in fodine Masi; along with few porcalain cups. Thes s solid part
e sepermied from sdvent part. The sebvent front was thes concenirated 1o the maximum and kept evernight in (tadga. This procedre was
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Fomed I b the simplest and provides with maximum yield of betulin in imperified form
#  When imperified beiulin obmined, iis recryss B progess was camssd oul with sancl e isepropasol and weler
*  TLC of the synhesizod compounds wes carriod cut in onder o gscemain its pusity
Mobile phase for TLC © Ethyl acetnis: bengens; formic acid {3612 5}
Ditecting ageni: Amissidehydeil. SmLy = HyS04 1 mL 97%) + Glacal seetic acid (50 mdj

Resubt |::;; Less violet spol- Betulin
More wickst spol- Betubonic acid

#  There were chinces that cerain percentage of quantity would have remained wiihin the bhirjpatra afler this procedine. 5o, B ils eximciioe bo
maximum exient soxhlel apperstus wis employed slong with various selvens sich as chiorpform, DMF, methasol, ethanol, propanal,
opropandl, besanal, eie. The resuliant yield from different organic sslvenis was calsulnted and coavgmred

#  Soshlet procedure was used o mise the yeeld of the prodect, This is refereed B s hol ProceRl Siraclion

¥ Along with these procedures, cold extrsctson process was also sempsed which mvolved &pping of bhojpatra for J=4 dayw in ethyl avetsie
cihanol; water (4.5 4.5 1) fes 10 ml.

2.2 PREPARATION OF BETULONIC ACID

200 PREPARATION (0F JONE'S REAGENT
Jone's reagent was produced by dissolving chavmess ieide (70 gm, 070 meles] in 100 mi of water plaged im o 500 ml beaker. The
beaker was then kept in an ioe buth. 18 mi of gulphuric acid (61 ml, 1,10 mole) end then 200 mi of water wa Turther added on with
coastanl mamsml sorring. The above minture was thes cooled ta 050 - 5T

222 PREPARATION OF BETULIN TO BETLULONIC ACTD
h'lmmwwmwww;mnmlmz:ﬁ-mmﬂjmummmmin!ﬂ}nhnunewmﬂ'c‘,_cmmmmq
B sbove resulting mixture was done around 1% hrs al o iemperature of 0* C, & further addition of 25 ml methanol was done, thes far next
5 mimaten the solution was slirred. 40 rd of water was father gdded Vacuum was applied S0 remeve the scetane and By wsing 40 mi of
etbl noelate the squese fedidue was extrocted. The next sep involved the seoamision of aquesus layers from the ethyl acetase liver
Waatang of ethyl sceate Inyer wan done first with 20 ml of water Rollowed by washung with 13 md of brine Magreaium sulphate was
employed for drywng ethyl scotaie layer, fitered wnd further removal of othyl sceisse Inver was done under vaossm Then cobsmn
eomatagraphy of residue wo camried out wsing 80-200 mesh wlica gel employing petroleum ether! e aootaty (4.1 in prodece
betulonic acid {770 mg), whose swlting point was desscied 19 be ini the rapge 47" C- J40°C. The resciion resulind in o 75% yield af
tiulanic agid

l,l.r-.:lllk.h 1| .."r'!‘I=
:"‘“H ""J,/

-.____d-ﬂ'

Batulons acid

Fig.3Conversion of betulin i betulonic acsd

LLGENERAL PROCEDURE FOR PREPARATION OF AMING ACID ALKYL ESTER NYDROCHLORIDES DERIVATIVES OF
BETULONIC ACID
b i round bemom fask 0.0 mel amino scid was ploced. Mowly prepared distilled ehleenirimehy liilang {0 3 mol) was odded saddy 8 this usde
continuous stering with 8 magretic stirer. 100 ml of methanal was Sen added to he abeve meaure. The ressting sodution was thes mised at 297
The resching misnire was concentmied with the help of rotry evaparalor a§ the reachon compieted, 10 yeld e prodect smino acid eser
By drachionds
Following are the shove meniioned method amene aod alkyl esier devevativis which were syntheszzed:

& Argining methyl esler
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*  Juginess iyl caler

*  Arginine propy| eser
How, the next step ceasinied the chomical conjugstion of swnthesized amine scid slkyl ester dervatres with Betulonic soid 53 88 15 derivilize
biskagically potent derivatives
Dussolved Betubonic ackd, amino soid sl ener and iriethy] amine in ssirabydroflives 6t rosm lemperzture. To this salution mixiure added DCC and
DIMAP, stimed thes for 48 hrs. Filtered the precipitate { Dicyclohexyl s Evaporated the filme 1o will semove THF. Afler evaporatson, remaising
with dissolved in esherfztd nostme (211 100 ml water and HCI poured in separating feneel. Organiz layer oollssted then dried oo M=,

2ASYNTHETIC SCHEME FOR THE AMING ACID ALKFL ESTER CONIUGATES OF BETULONIC ACID

®  Anginine meshyl ester of bailulonic acid 4
-y - nﬂ"j:w,\%.'n.
.ﬂ

Daar| EHEh

ﬁr‘r\/\/u\?

o Argeese ety ester of betulonic acid

b & [ CHL
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3. BIOLOGICAL ACTIVITY
All the entegrated compounds were scresnad fir astimicrobinl activity asd prei-imllammagion activi

AL ANTIMICROBIAL ACTIVITY

I'esdl Ehrlich elevmed the concega of chemotheripy 10 medicale microbial disepses. he predicved the growts of chemical thesapeuricals thal would
demalish mecroorganism withoui harting the host Passur epabiishad the actualey of estibiolics m 1877, air borne mecroscopic organisms resmined
the imgroverent of Bacillus anthracis bacilli in urine. Salpha medicaments came into significance m the las part of the 1930 i= 1929 Alesander
Fisming found ihe 15 enti-bepdic that was penicillin. s iitisl clinical fundamentaly were finsshed in 1940, Priscipal sul fonamide was Syl -pridine
Waksman in 1940 and his commibz embraced o methodical bt of acti-namcoies although a wellspring of anti-Ewetics and iocaie sireptossycinm 1944
Thin paihering of sl mcrobs's ond up being a rich plcace of meibiotics md shorily antibiotic medicaiion like Terpeyoings, Chipemmpseniod,
Erythrossygin and nimerous otbers followed. Masy curren] astifungal have been availatde, van signiflcant aniibestics; Amphedericin-B 10 masape with
mywemic myvcosls and Ciroseodulvin to enhance sfieck on desmmiophyies weee presemed cloas by 1560

In she erswsile & years significance his moved Fom [ooking new arii-infective preducing antiteotics to ereating seminvmthetss subordsates of of
moine spasoned anti-=icrobials with considerably more engagisg propertion o clasteng rasga action

Aunti-macrobul medicalions are ibe grestest commiiment of the currest contury o therspeitics. The smpananca (s amplilhed in the developing couniries
wherg infective disase prodoeninales. As a class they are one of the moat aflemimes whilized g well &1 abused drugs

LT Tube difution metfod:

The arzimicrobisl agent dilurses will be fevored in growsh medium with the end goal thal the medicalicn concestralion achiny the desired chnscal
stgmilcanoe mage. An equivklisd amounl of breth consislimg 105106 microbes'm| will be then added oo in every tube pnd elso to & control tube in
which no miorobisl entagonist 15 preseni. Moticeable wrbidicy will be inspecied in the tubes Tor afer sn overnight incubstion This sirategy is utilized

for desecting suscepibilicy of microbes m bgud moda

X 1.2 Agar diffierion metfon

In it procedere by employing pouning methed Peir dishes of agar will be made. Inooulainea of the ngar will be done wilh micoorganiesss. Inagar
dilution method for the twa, acrobes and snaercbes diverse antihistic concengrations vaill b wtilimend im %0 an agar culiure. For 24 hours ai 37 *C

fempersture the plates ang beooded. The microbeal aningosis disperses thiough the agar and forma an ldhhﬂlmmmdupﬂl of the pons can be
deiermined and an sssessment of the level of actics of the microbial assgonin can be noguired

LI Mella
Muirieni agar mead s weee wtilized for i remion, which gosta|ns the constsuenin aa immadecnd o tabls |

Table 1 = Mutriest sgar Media

Consiituents Caniity
Hegmired
Bepme it fpmlie
Yeaml Entias | Sgrmliier
Beel Enresat | Sgreliiar
Soadram Chlninda igmikinr
A i gmier
Dl 'omr I b

.14 Experimemiul procedire!
Agpar-diffusion methad was weilized Sar the determination of prelisinary bacierml anmgonin sctiviies. The agas well diffusion iesi was curied out

uning matrien agas medium, accoeding e the gysiem et oot by Magaddi o @l 3004 and al |3 1bs preswaie {1 2150 1k agar sedium was ninoclaved far
| Sminstes and slerwsnd it was cooled instantly 10 30 33°C im ice<tath. This modhem was Mied in peridishes 20 8 satic 4 mm depeh; (his 1
roportssal b round shout £0ml na Smm plate. The culiure was tsan inoculated on tee surisce of medium alber e medium had solidified. Thess
warg performed in @ lamsar = flow, The gem free swab was uidized on the ouier suribice of the mitrienst agar euliune bo paswntee & @mifofm
dunbution. Then the petrideskes were sectled for few minuies bo ensure obundani moisiure absorpgion. Jerm (hee phag boner (Tmmjwas ilized for
making agar wells, and the coscenirmlions of the 23, 30, 73, 100 and 200 pg'ml of the diluled ook soluliorm were &2l in each wellgindian

Prarsaioposa, 1996
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The level of mhibstion can be determined utilizing the equstion

= Lidlamsicr of inhibition zone by mym)
% Inkibition Filameter of Petri-plates  In num}

X 5.5 Teer sirains
For the current work, effectivesess of the test compounds was resalved agairst following Macierial mins:
Giram-+v¢ bacterial simins-
v Aeilng pussilar
& Siaphplncoco oweeus
Cirarm «ve bacierial Bmins-
o Ereheriehi ool
= Klebaiplle paermoni

Br———

LR u Foae of inhibibon @ mm Sdsns
& Zane of mhdstion in mm B pamsilus
- ® fane of inhibition in mm E.coli

® Zioew of inhibibos s men K picumaonise

A=l AS2 A8

- o0, S PR,

Fig4- Aritacterisd mﬁ-il:r Huﬂr;und oMo

LT Anl-drgflammmeioey aotivity
Inflammasion aniagenist action was completed vis carragoensn included paw codema Mocess m albise rats £120-160g1 The annilammaey
evilustions of the incorperated compounds were execuled wsing reponed precedurss {Wisler e o, (1962), Dezlofomag sadiem was unilizsd as gandard
medscition for correlstion. Drugs end fested compounds were adminisbered oral roue by making |% CMC suspession Mowely prepered aquesus
suspenslon af Girmpeesan {1 % wiv, 0.1 mLj was infizsed inie e o of gach mt.
The imvestigation were done on the healihy adult albing rets imaleffiemals) winghing between | 20-180 g uimg carmpeenan induced rar paw
mithod They were ied on pandard peflst diet and wakes
1.2.1 Seandard drug: Diclofenac sodum (11 mpkg)
A.2.7 Equipmeni- Mereury displacement (plethysmograph)
J A4S Purpose aad Rotlonaly: ;
Among the sirategies ulibized for screening of inflammation sstagonists. one of the most usaally erpkned methods depends on the exmeity of mich =
specialists 10 restraia the edema taild in the remr paw of the rodent after wlusion of phlogistic agents Brewer's yeast, formaldelvdes, dextan, LT '
altwitmin, kaolien, nerosal, sulphated polysccharides like carrageenss of nagstsoy| heparamios have been wtflized as phlogistic agems (e}
This impaict can ba quantified in Few different ways. Typically ihe vilume of the adminissered paw is estimsted in advance and & e implemeniatios of
g agprovaieen Bnd the paw wolume by simple 6nd Iess axact aad by incroasingly sephisticsiod slocironically devised wehsigats The eimation of the
mseamesl s rerely deperdent o the apparssus but much mers an the immast being selected
Few irmemant incite just a shor enduring swelling while da(Terent ierilant prompt the paw sdems = afler mane than 24 hours
L4 Progedire

v The emimals were paringasd inly groaps, sech grosp consist & s One grosp of smimals designstsd 8 control and erodher ane is for
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sndend drag (Dickolenas) reapsciively Remmining groes dinpensed i (e 1R oompounds
s Diclofesac and mmple compounds wers administared By oral routs by preparing | % CMC suspension b groups {anndard, cosirol #nd tet
coenpaind) respectively
s Afer 30 misyres, 0.1 miL of 1% newly presmenged mispesaion of carrageensn i 095 solunss of Mell wes subculaneously miusod in the
puw ond ameunt wes gatirated.
s The foot volume was estimaied again al 1 hrs and & ha, the mean increment im [ pasw volume in one and all group wag determimd
- By using water plethysmometer spqaratss The paw volame wis estimaled
w  The variation in volums gave the measere of edems eremted
s The perceniape of inhibitson value debermined by Following equatsan
%4, Amirinfammetony action = [1« DyT]* 100
0, =Paw welemes of ooddma i test
Thmlaw volumis of cedema i® canifel

) — — —

Bl T

| A
= gaddesna wol(ml) The |

03 wgederma voliml) T8

02

[ al

conral  dilofemcsodum  AS-l AS2 AS-3
. _h;.l- .'l.ﬁHEI"IIﬁIH‘j‘ urw.nlnﬁ.hlnhlblllqﬂ;ﬂ él‘q.r&mmd uumfn;urnnm
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4. RESULTS AND DISCUSSION

4.1, Results of in-vitroAmibaceerin screening

The imevitre antitacterisl petnvities of rewdy mihesized commpends {AS-] 10 AS.5) wore carmed o by Agar Diffasuion Method coumer te mikr
orgamesms iz gram pessive | Bociitve pumiii, Staphyocorend uneus) gram negative ( Eicherichia cofl, Kighsiells pesmania). All three deri s
were gcreened for pribacierial seuvicies al | HMheg/mL concznirationd .i;‘:

(i -

Thlﬂ:ﬂ'rml‘l:ln!I:'IIﬁ}ﬂmudfmndmnmpwrdlmﬂlpmﬂmﬂﬂmnnduddm:lndrl::nﬂu'll-'m: F 'I
it \ ..-- 1 / :?,.'I
[pslts demonstrabed that cospound A=l showed maximum mctrvliy (inhibition fone @ mm) egains JcebarelTn prvusomie, beaR Bclion 'ﬁh} e ﬁ;r
Escherichin cal Rt Mot
Compound AS-2 showed maximum activity (mbsbilion 2ong 1 i agingt Kfebainls  preamsoin Saphylococens @wnens and minimsl activiy =

nainsl Esvhericid cof,

Compeund AS-) shrwnd Faximum shon Viriibition gone s i) sgainal Kby preusmme and eninimum aesivity sgainst Bocilfs pusslue

4.2, Reswlty of arti-infTamimatory screding

Thig result showed thal th compoonds possesiing, secion withdrawing group wcrosss the actos Compound Al asd A5-2 ruveabed remarkable
anii-inlammassry sclivity after both 1 hrs and 2 hrs Dclofense sodium (10 mg/Kg) was used as standard.



irenainaal Mursal of Ressarch Publicstien s Revbows, Vel 3, 50 1, pp 1138, Mareh 1012 18

— — ——
SUMMARY AND CONCLUSION

The basic puepose of the [resent reséarch waork seems o b served and approcienly flalfilled is encouragmg roslis bave bees sbined both in termi of
exizblishment of sinsciural Features b8 well o thy spesirum of te biological aetivities of the syrshesiend compounds. Results of the biological sersning
taive reveabed that the compounds AS-1 and A5-2 wery having maderate (o good grgi-infammiory effect afber |hi & 2hrs ot dose of 10mgg. The
resalts of the smibactorisl siudy revealed thas gll Geee compounds (A5, A5, A5-5) exhibsbed medam io pood ambacteral selivEy when

Jusstaposed with the snderd drug

i nuishell, it msy be concluded thar the present fesearch work may :u“mn:-ridnundqunm‘nﬂnuiurﬁnthﬂrumrhmﬂmﬂwur:hq
difcoveny eed dinvelopment particatirly 5 fr oy sruchars] marapalations & e synihetic medicinad chemisry ig concemed.
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