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of the Tuber of Exlophia nuda.

Wayal Y.P. and Patil 5.5*

Assistant Profesaor, Deparimeni of Chewisiny, Shri D, M. Burungale Science & Avis College, Shegao,
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Introduction:-

Medicinal plants are the glit of nature to mankind so that humans can lead a healthy
and disease-free life. The medicinal system of India is based on the ancient traditional
scriptures including Ayurveda, Siddha, and Unani. In the Indian system, the earliest
mention of the utilization of medirinal plants was cbserved between 4500 and 1600 BC
in Rigveda. But with the emergence of urbanization the shift from traditional medicine
to allopathic drugs occurred drastically. However, with the edvent of synthetic
phermaceuticals traditional herbal drugs were forgotten but in recent years with the
rising number of infections end complex disease conditions focus on the treditional
medicinal systerne and plant research for the isclation and identification of nowel
drugs has gained immense momentum in the global healtheare systern. The
phytochemical sereening of the ethanolie and the chloroform extracts of the tuber of
Eulopliz nuda was performed during the study period. The phytochemical tests were
performed for the detection of alkalolds, catbohydrates, phenols and tannins,
glycosldes, protelns and amino acids, saponins, fats and olls, steroids and gums and
mucllage. The phytochemicals after isolation, identification and purification are used
as dmgs in pharmacenticals. Farlier studies have also shown isolation of
phytochemical compound Salicin extracted from the bark of willow tree and leter used
commercially for the development of pharmaceutical drug Aspirin. Taxol isolated
from the Pacific yew tree is also one of the important anti-cancerous drugs approved
by FDA. Studies have suggested that consumption of foods rich in phytochemical
compounds can protect yon from several chromnic ilinesses.

Materials & Methods:

For the study, Ethnomedicinal survey of plant species was conducted at the Amba
Barwa forest region, Buldhana distriet, Maharashtra. During the study perlod of
September-October, 2019 to October 2023. The medicinal plants E. nude and E. echreata
was ldentified and collected with the help of locals, forest persons and the tribals.

Extraction:
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The collected plant material was washed thoroughly with distllled water and the
cleaned plant parts were kept for shade drylng. The plant tubers were selected as the
study material and the cleaned tubers were shade drled for 15 days. Purther the shade
dried tubers were grinded to obtain a fine powder using a mechanical grinder and
stored in air tight containers. The powdered samples were then used for the extraction
of bicactive compounds using Soxhlet apparatus end ethanol end chloreform as
extraction solvents, The ethanolic and chloroform extracts of the tubers were further
evaluated for phytochemical evaluation.

Result and DMscussion:

The results for the biochemical tests showed that the tests for alkaloids including
Wagner's test, Mayer's test, Hager's test and Dragendroff's test showed posttive results
for the ethanolic extract of E. muda while, for the chloroform extract Wagner's and
Mayer's test showed positive results while Hager's test and Dragendroff's test showed
negative results. For the {eats for carbohydrates including Molisch’s test, Benedlct’s
test and Fehling’s test posltive resulis were observed for ethanolle and chleroform
extracts. For the test for phenola and tannins including Fevric chloride test, Gelatin
test, and Lead acetate test positive results were obtaihed for ethanolic and chioroform
extracts, For the test for glycosides, including Borntragers Test positive resulis were
obtained for ethanolic extract while negative results were obtained for chloroform
extract. For the determination of proteins and amino acids mvelving Biuret and
Ninhydrin test, positive test results were observed for ethanolic extract while negative
Tesults were obteined for chloroform extract. For the test for saponing congisting of
Foam test, positive results were obtained for ethanolic and chloroform extract, For the
test for fets and cils, including spot test negative results were obteined for both the
ethanolic and chloroform extract. Similarly, for the test for gum and mucilage neg=tive
results were obtained for both the ethanolic and chloroform exiract. Also, for the test
for steroids positive resulis were obtamed for ethanaolic and chloroform extract.

From the overall phytochemical analysis, the ethanol pnd the chloroform extracts of
the tuber of E. muda demonstrated the presence of alkaloids, phenols, tannins,
warbohydrates, glycosides, saponing, steroids and proteing and amine acids. The
ethanolic extract of the medicinal plant was observed to be more efficient compared to
the chloroform extract depicling strong presence of alkaloids, phenaols, tarmins,
carbohydrates, proteins and amino acids, glycosides and steroids,

Secondery metabolites are bicactive compounds that are detived from plent, animals
and living organisms, The study of plant secondary metabolites involves extraction
end isolation of compounds from plant samples, chemcterization through
spectroscopic studies and determination of the structure of the bicactive compound.
The secondary metabolites present in the plants serve as a defence mechanism for
them by protecting plants from predators and microbial infections. Some of the
primary metabolites observed in the medicinal plants include presence of alkaloids,
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flavonolds, Eerpenolds, sterolds, phenols and tanning that serve as the defense system
of the plants. The medicinal properties of the plants are majorly due to the presence of
these bloactive compounds. The isolation and Identification of these compounds help
in the discovery of novel pharmaceutical drugs that can further be used for curing
several human aflments.

Tiwari et al, (2M2) studied the preliminary phytochemical analysis of the
quantification of the bloaclive compounds. Aqueous, methanolic and ethanolie
extracts of the tubers were prepared using Soxhlet extraction. The phytochemical tesis
for alkaloids, flavenolds, phenols and tannins, carbohydrates, sterclds and glycosides
were performed. The resulis of the study depicted presence of alkaloids, Aavoneclds,
sterolds, saponins and glycosldes In the respective three extracts.

Nagulwaref ai. (2017) reporizd the phytochemical sereening of three extracts of E. nuda
for the investigation of the presence of bicactive compounds. The preliminary tests
wete performed by Soxhlet extraction of ethanol, acetone and chloroform extracts of
tuber of E. nude. The phytochemical screening revealed presence of alkalolds,
flavoncids, phenola and tannins, glycosides, sterolds, carbohydrates and saponins.
The ethanolic extract of the tuber showed presence of flavoneld, alkaleld, glycosides,
saponins and tarmins while, the acetone extract depicted presence of cardiac
glycosldes, alkaleids and saponin.

Nanekaref al, (2019) performed the preliminary phytochemical sereening of aqueous,
methanol, petroleum ether, and ethyl acetate exiracts of E. wide tubers for the

estimation of the presence of the bicactve compounds. The resulis of the study
depicted presence of alkaloids, flavenolds, phenols, tannins, terpenolds, saponins,
coumarins, and glycosides. Dawande and Gurav (2021) Investigated the
phytochemical analysis of the methanolic extiract of the tubers of E. #eda. The resulis
of the phytochemical investigation depicted the presence of alkaloids, steroids,
flavonoids, glycosides, carbohydrates, saponins, tannins and phenols,

Table : Phytochemical investigation of the E, nuda extracts,

Sr. Type of the | Ethanolic Chlorgform

No. | Name of the Test | Test Extract Extract
Wagner's Test | Positive Positive
Meyer's Test Posgitive Positive

01 | Alkalolds Hager's Test | Positive Negative
Dragendorft's
Test Positive Negative
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Molisch’s Test | Positive Positive
[17] Carbohydrates Benedict's Test | Positive Positive
Fehling's Test | Positive Positive
Ferric Chloride
Test Positive Positive
03 Phenol & Tanning | Gelatin Test Positive Positive
Lead Acetate
Test Pogitive Positive
o4 Bormtragers
Glycosides Test Positive Negative
4 | Proteins & Amino | Biuret Tes Positive Negative
Acids Ninhydrin Test | Positive Negative
0% Saponins Foam Test Positive Positive
a7 Fat & Qils Spot Test Negative Negative
08 Gum & Mucilage | - Negative Megative
0 Steroids - Positive Negative
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antioxidant activity of chlorform and ethanol extract
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Abstract -The present ressarch worle explores the plortochenneal and mological propetties of Blophia ochreata, a terrestnal orclud
species wath sgmificant ethnobotam cal itmportance. The tubers of Bulophia ocfing et wete selected for the study, and the plant material
wasidentified wath the assistance of local residents, forest guards; and botanists. The study focuses on evaluating the anti nmucrobial
and antiozdant activities of the binactve compounds extracted from Enlophia ochreata, along with determmumng the phenolic and
favonoid content

Introduction

Enlophia ochreata, commonly lmown as Amatkand or Singadyaleand, 15 a perenmial herh belongirig to the Orcludaceae famly
This plant spectes holds medicinal sipnificance and has been traditionally used by vanous ethme tribes for its therapeutic properties’
The pemms Enwlophia compnses terrestrial orchud species distnbuted across India, mncluding Mahamshta, Andhra Pradesh,
Chhattisgarh, and other regions. The study area, Amba Barwa forest in Buldhana distnet, Maharashtra, 15 nchn tropical evergreen
plants, providing a diverse landscape for mediamal plants llce E. oclweata: The research aums to mvestigate the phytochemcal
composition™ and wological activities of Bulophia ochreats to uncover its potential as a source of hipachve compounds with
thermpeutic benefits ™47

Material and Methods

31 Sample Collection
The tubers of Euophia ochireata were collected from the Amba Barwa forest area in Buldhana district, Maharashtra, dunng
September-October 2019, The plant matenal { Fig 1) was ideni fied wath the help of local residents, forest guards, and botanists

3.2 Isolation and Extracton
The collected plant matenal was shade-dried, powdered, and extracted nang Soxhlet apparatus wath ethanol and chlomoformas
solvents.

33 The authentication
The authenfication of the plant material was done by Dr: V. U Pochlu, Professor, Department of B ofany, Shn Shivaji Scence and
Arts college, Chuldi, Buldhana distrct.

INED2 405782 International Journal of Novel Research and D evelopment (wwwii
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Figure.l Images of Bulophia ochreata plant, flowers and tuber.

3.4 Antimicrobial Activity and Phytoc hernicals

The antimdcrobial activity of the extracts was evaluated against E coli, K prenmoniae, S, anrens amd E. faecalis and the
plytochemical analysis wag conducted to 1dentify bioachve compounds 6 Theresults ofthe antinu crobial activity study of the crude
sxtracts in ethanol A showed the most efficient antibacterial activity against £ coli, £ pheumoniae, £ frecalis except that of 5
aurens. Gentammon (A, 20 num, MA, 27 mm), Control (144, 15 mun, MA, 17 mm) 50mg (WA, 12 mm, MA, 15 mm), 100 mg (10
mm, 13 mm, MA, 17 nm) 200 mg (13 mm, 13 mm, MA, 16 mm), Ethanol B Gentarmicin (MA, 20 mm, FA, 27 mm), Control (A,
10 mm, MA, 14 mmy), Control (MA, 10 mim, NA, 14 mmy), S0mg (A, 11 mm, MA, 15 mmy, 100 mg (NA, 20 mm, NA, 14 mm), 200
mg | 3mm, 25 mm 10 nm, 25 mn), Chloroform A Gentannein (19 nm, MA, 22 mm MNA), Control (13 mom, WA, BA NA), S0mg(12
o, BA 1 mm BAY, 100mg (12 o MA, 13 mum, 10 mod), 200mg (14 o, 9 o 19 mun, 12 mumy), While in case of chloroform
extracts efficient activity was observed in case of £ coli and § aurens. The gven murbers are the mean value ofthe analysis carried
out in triplicate

samples Zone of Inhibition (mrmn)
E K S E
coli DHE ITHOTLRe AITeny Sfuecalis
Gentamicin NA 20 mm NA 27 mm
Control NA 15 mm NA 17 mm
Ethanol 50 NA 12 mm NA 15 mm
extract 100 10 13 mm NA 17 mm
i
200 13 13 mm NA 16 mm
mimn
Gentarnicin 19 NA 22 NA
mm min
Chloroform Control 13 NA NA NA
exfact
50 NA NA
100 NA 10 mm
200 0 min ' 12 mm

£ coll. Ethanal-A Kleb. Ethanol-A Soureus Ethanol-A  Efeacalis Ethanol4  Sowews Ethanold  Efeacalis, Ethanal-4
Fig. Image showing Antimicrobial Activity and Phytochenucals

35 Antoxidant Activity of Bioactive Compounds
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Thiz asgay measures the ability of test samples to donate hydtogen, quantfying their capacity to scavenge the stable arganic
fiee radical DPPH and induce reduction’” The evaluation involves measuning the absorption of the desp violet DPPH solutionat 517
nm After reduction, the absomtion decreases, leading to decolorization from deep wiplet to a yellow-white hue Tliz reduction-
induced decrease inabsorption is directly proportional to the degree of reduction, as dlucdated by Arulprya efal, (2010).The free-

ratheal scavenging achwity was eshmated by DPPH assay

5. No. Conc. CN (Mean EN (Mean CO (Mean EO (Mean Ascorbic
+5D) +5D) +=5D) +5D) Acid
{Mean
+5D)
1 2 mg 443+ 214 54043092 1520+3 21 30.20+3.21 404042 23
2 4 mg 158543 3 27 78R B0 19 17+0.74 30.17+0.74 5533220
3 6 mg 20.83+50 352347268 25814400 45814 00 80.06+0.51
4 8 mg 21.00446 372 4733174 2830072 60.30+£272 844047 23
5 10mg 23 17+082 63.17+1.82 309041220 G8.20+2 78 84 33+2.20
™ &
R2 0.7009 0.9754 00650 0.0865 D.8540
¥ eguation v =4 062% y=13500x 4053 + 0713 + 118842 +
+ 5,668 -4.745 1171 10.507 33.888
IC 50 21.823 3104 18 80 6.26 2.74
Table.2 Antmadant Activity of Bipactive Conmpounds,
Resulis and Discussion

The phytochemical analysis revealed the presence of allialoids, favonoids, minersls, polyphenols, and sapomns in the extracts
of Ewophia ochreata The antimicrobial and amtio:dant activities of the exbacts were significant, indicating their potential
thermpeutic value®’ The high phenolicand flavonoid content correlates wath the antinzadant achwty observed

Conchusion

In eoncluson, the study highlights the promising bioactive compounds present in Bulophia ochreata, showeasing its potential
asa valuable source of therapeutic agents. The sigmficant antinucrobial and antioxi dant activities, coupled wath the rich phenolicand
favonoid content, underscore the medicingl importance of this orchid speaes Further research on 1so0lating and chamctenzing these
binactive compounds conld lead to the development ofnovel pharmaceutical divgs with diverse health benefits
Eylophia ochreata,
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Abstract

and cheaper approaches,

adverse sffect,

Background 1heera of nanctechralogy become widespraad for research and human resource development due
toits functionalized tuning with economical, eco-friendly, effective and sustainable end-products, Herce, the pre-
sent raviaw [llustrates the biogenic fabrication of platinum nanoparticles (FthPE) through the different sustainable

Main body of the abstract Cwver the physicechemical-based nanotechnelogy, the bicaenic active substances-based
synthesis displayed the more promising candidature due to its nan-toxic, Broad-spectrum applicability and defend-
able type character. The biogenic synthesis method is capable with and without capping and highly motif of reduc-
Ing agents, The morphology and stabilivy of synthesized PtNPs are mostly mediated by various experimental condl-
tions such as pH, temperature, Incubation time, cancentrations of biomaterials and salts or enzymes used. Hence,

the raviaw |s aiming to discuss the methodology of Biogenic synthesis of PtNPs by plant stam, roct, [eaf flower,

fruit, extracts, algae, fungl and egg yolk, Also, we hava [llustrated the pharmacautical drug model application and its

Short conclusion Synthesized PthPs are open a new trand in catalyst, drug and Its carrier and in cancer traatment,
PtiPs are utilized as a new therapeutic agent for [nhibiting the microbial pathogens with nor-toxic bahavior, The
characterization of PriMs could estimate tha bio-sensitized poperties which leads the commercial applications,

Keywords FtiFs, Biogenic synthesis, Tawicity, Bioactive product Pharmaceutical applications
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Background

Nanomaterials influence and cover the multivariate areas
like catalytical, electrical, mechanical, photo-electrical,
medicinal, paint, chemical application, food induostry,
etc, due to their surface property, material combination,
size variants, electron configuration, surface area to vol-
ume ratio, energy variation, etc. (Sana et al, 2020; Singh
et al. 2023}, Among it, the interest in Platinum nanoparti-
cles (PtNTs) is its unique structural, optical and catalytic
properties that make it expeditious and a promising cata-
tyst endowed with biomedical properties {Yerpude et al.
2023}

Platinum (Pt), a priceless transition metal which has
exceptional results likes, electrical and catalytic unique
features and superior resistance corrosion mechanisms
have been commaonly applied in atomic, pharmaceutical,
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petrochemical, electronica and energy sector. Platinum
component, as well as its Alloys have distinctive potential
in dehydrogenation hydrogenation and limited oxidation
catalysis, of a range of significant molecules, extremely
important in several industrial processes. The different
crvstal surfaces of Pt may have substantially different
atomic arrangements and electronic structures which
tead to dramatically different response toward same reac-
tion (Zhou et al, 20089, Pt, in a particular concentration,
nanoparticles may behave as antioxidants (Zhang et al,
2010}, Products that had properties like multiple anti-
cancer activities, are being sought recently. Some studies
suggested that the usage of nanoparticles in anticancer
treatments produces a synergistic impact, very signifi-
cant, decreases the possibility of side effects and affects
patients increase in long-term prognosis (Manthe et al,
2010}, The PtNPs however have a detrimental impact
on cancer cells: Because of this, researchers have partly
abandaned studies on the use of platinum as anticancer
agent (Go et al. 2019; Wang et al. 2022},

There are different kinds of methads like physical and
chemical are employed to the synthesis of PENPs prepa-
ration; however, eco-friendly approach is the prom-
ising approach and in now day's interest is due to the
toxic behavior of nanoparticles (Agarwal et al. 2019},
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Biological methods can reduce the toxic effect of the
particle, Biological processes are well known to have a
good ethiciency for generating spherical morphology,
compact size and stable chemical nanoparticles ( Jevaraj
etal 2019; Gholami-Shabaniet al, 2023}, The plants and
binlogical lichens are used as an option for the formuola-
tion of nanomaterials rather than dangerous chemicals
by researchers because they are non-toxic, inexpensive
and easily available, The plant's phytochemicals play a
significant part in the production of nano-pharmacen-
ticals (Sana et al, 2021; Singh et al. 2022), Unlike other
inorganic nanoparticles, bioactive molecules in plants
help produce PtNPs. In addition, the organic PtNPs
are competing with chemically synthesized nanopar-
ticles in order to ensure adequate shape and size that
the regulated reaction conditions provide better sta-
bility and it is right time to unveil the use of PtNPs as
nanomedicine for vegetables. Nanoparticles synthesis
for microorganisms, plants or its extracts and enzymes,
proposed as possible environmentally friendly alterna-
tives to physicochemical methods, systematic paradigm
shown in Fig. 1 (Song et al 2010; Singh et al 2020
Mufiiz-Diaz et al 2022}, Green-biogenic approaches
of preparation of the platinum particle is the major
aspects of this review. The current progress in hiogen-
esis of PtNPs have been mentioned in the Table 1.
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Table1 Blogenesis af PtNPs by varkius types of Blamaterials
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S.Mo. Plant Part used Size (nmj) Shape References
1 Azeachia indke) Leapes ] Srralland I.ilge*.-phcres. Thirurrtuge et al[2016)
2 Phaenx dac e Frut 1326 Sphericsl Saclalycpe ptal (X122}
i Lanfanacamagm Lewaf EL Sphancal Lanif e al (Z074)
4 Pronusx yedoenss s 10-20 Chicular Gulerlagtal 2022}
5 Cermetiel sinenss Leaf Ea ] Flever Goleral{2020]
£ ANT3NA Lo Wihieile plant E-190 Sphetical Ganaie e al {2018)
X Beirker kel prdanlil Laf -2 Spherical Reskade eral. {2017)
| 8. prianinls Leal -2 Msnodicpeiaad Revkache et al (2017}
4 CIETFAUA Sane I Leaves Lt [ rogsch lbe Souincarmajan ot al (2012
10 Flns wesinasa Bark -5 Irisscpuily levama] etal (X119)
11 Creurmnen glaryea Whole bionass 2474018 Spherieal Zheng @4l (201 5)
2 Andeardlim aoekdernidke Leat Irrecpuilar anch rodd shapesd  Shegvy et al (201 3}
13, Dispyros kakl Leat 2-2 Sphares and plates sanget al 2010]
14 Fumanae herba Whicle heth £yl I Ielge-;:_ronal andpenagn-  Dobrucka (2075
i
15 Puneadaianim | |6-23 Spherieal Ihaeral (18}
16. Pl burle | Leaf 2104 Sphericsl Rajade kb rrectehy and Ban|
{2014
17 Dindeawea bulifasa Tuibset -5 Spherical Ghosh etal (2015
18 Gl juperh Tk 0A%-3 Spharical Rekade et al (2017}
19 Befhe nla ¢ rasaires Lesaf 374 Spherieal Ol i f al, 207#)
A Qi glawea Leaf 518 Spherical Karthlk etal {H116]
il Beraipe Manniien Leaf il Spherical Mellore ot al {2113}
2 Conchinsper musm gossyum - Tiea Gum 24 Sphancal Vinoderal {2011)
Bagreia
1 Acinerabade cakigaceisds  Intracellular -3k Cubsidal Gaidhan et al {2074}
2 Saccharamyces Bouladi Intracellular Hi-150 Bonse et al (2015}
5 Placranema bary Cell extact <300 Spherical Brayrer et al (2007}
anun UTEX 485
4 (o pvanabactera :rlﬂ&a’.@llu barandestacel 32 Jevanal eral {2019}
Likdr
& Aceiobacres xphnam bacterial collulose (B fii-a3 Granulaned Aricanang et al {20114
meatilx
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Fungi
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and 20-110 s g crystalline
and round nano-agire
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ES Crlypeps in W el fruinineg bocky T334 +406 nm aphenical Liy o3l {2022
Algaz
1 Padina gy mnogram - 25 Octahedial Ramkumaretal 20717
2 Placronemabaranum UTEX Cellextact <300 Spherlcal Lettigghots et al {2004
A85
3 Hefyrmerue d k1 fari Adquis cell extract 5x1.7 sprhanical Sathnamyer al (2021}
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Main text

Phytochemicals approaches for green synthesis of PtNPs
Plant biomolecules-based synthesis has increased qual-
ity attention of the researcher for the synthesis of PtNPs,
It is due to the seamless advantage cheaper, simple,
speedy, facile, green, non- toxic and efficient. Moreaver,
the required form, shape and size can be generated eas-
ilv by altering the parameters such as reducing apent,
time, temperature and pH (MNaseer et al. 2020). Plants
are the richest sources of potential and novel biomaol-
ecules which make it a perfect candidate in nanotech-
nology application (Rawat et al 2020; Li et al. 2022; Wu
et al, 2023}, Moreover, phytochemical-based PtNDPs are
in need to be discover for multivariate uses and hence a
critical review needs to done for the green synthesis of
PtNPs. Remarkable studies of the synthesis COcivmon
sanciunr (Tulsi) leave extract mediated PINPs synthesis
was reported by Fahmy et al. (2020) which was accom-
plished at 100 °C for 1 h. Moreover, a successful PENDs
was achieved at room temperature by continuous stirring
for 20 min. of the plant extract to PH{IV) ions with the
ratio of 1:9 (Fahmy et al. (2020), Similarly, Nellore et al,
(2013) had reported the PENPs by the interaction of leaf
extract of Bacopa mommieri and Pt{IV) lons at room tem-
perature, though the ratio was 14 Song et al. (2010} have
described the Diospyros kali (Persimmaon) leaf extract-
based green synthesis of PENPs and achieved the > 90% of
Pt(IV) ions reduction into PENDs at 95 “C for 2-3 h. At
same temperature (95 “C) Sheny et al, (2013} have syn-
thesized the PENPs by mixing the leaf powder of Anacar-
diim accidentale with PHIV) tons.

Antimicrobial potential of green PtNPs

For PtNPs synthesis Taraxacwm laevigatiom was used to
improve the bio-activity of nanoparticles, The resonance
peak of the surface plasmon was seen the structure of
platinum nanoparticles clearly represents 283 nm. The
findings show that the genomics-synthesized particles
were compatible, small and spherical in shape, dispersed
(Tahir et al. 2017}, These nanoparticles hove been tested
for the inhibition of ‘gram positive’ bacteria and ‘gram-
negative’ bacteria (as Pseudomonas sevuginosa and Bacil-
tus subtifis), The findings showed that 15 £0.5 mm and
184+ 0.8 mm zone of inhibition were formed by PtNPs
for P, geruginosa and B. subtifis, respectively, The rel-
evant consequence of this study is based on the strong-
est antibacterial activity of PENPs against the multidrug
resistant pathogenic bacterium £ aeruginosa and B sub-
tifis. It revealed the wide application of PtNPs as a pood
antibiotic against antibiotic defense mechanism (Hosny
etal 2022}, The plant's phytochemicals play a significant
role in the NPs synthesis. Organic water-soluble moieties
of plants not only used to reduce but also stabilize the
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nanoparticles that prepared (Kharisov et al. 2014}, The
latest findings show that the extract of plants is more
useful for metal NPs preparation over the conventional
approaches becanse of its consistent particles with high
bio-molecular concentrations, e.g, flavonoids, terpe-
noids, tannins, phenols, alkaloids, quinines, etc, These
were accountable for metal nanoparticles reduction and
stabilization (Botha et al 201% Goor and Jain 2019).
The plant-based PtNPs have been manufactured from
Azadivachta indica (Thirumurugan et al, 2016), Axt-
gone feptopres (Selvi et al. 2020), Orange Peel extract
(Karim et al, 2019} and Apwa and Bardni dates (Avgon
et al, 20200, which are used to decrease, cap and stabi-
lize the plant growth and inhibits the phytopathogens,
These synthesis are basically depending on the polyphe-
nol mediated reduction of Pt ions which is present in the
plant leaf, fruits or peel extract (Kumar et al. 2013},

Smaller and spherical nanoparticles are more success-
ful for antimicrobial activity than the uneven formed
NPs (Razn et al. 2006). Metal nanoparticles have been
suggested to inhibit various mechanisms for bacteria.
Prior studies indicate that released nano-particular met-
als within pathogenic bacteria creates OHe and O,—
supercidde radicals, If these reactive species are more
than bacterial cell scavenging capacity, causes damage
to the cell (Dahiva et al, 2013). High PtNPs activity can
be directly accredited to its smallest size and the uni-
torm distribution, Current research effort reveals that the
PtNPs could be an environmentally friendly, more eco-
nomical solution and active antibacterial agent for bacte-
rial pathogen inactivation (Ye et al. 2022).

Clinical potentials of green PtNPs

Developing an economically viable and environmen-
tally friendly technique for the production of NPs is
also important in the Nanobiotechnology branch. Bio-
logical synthetical method of novel PtNPs have been
investigated through meesm extract in the present study
and characterized (Thirumurogan et al, 2016). A green
bio-synthetic path to PtNPs synthesis with Xanthinm
striomarium extract leaf is pointed out. The synthetic
methodaology is very straight forward and one step rather
than using a capping and removal agent. The nanoparti-
cles also have potent cvtotoxic effect on Hela, the can-
cer cell lines with an IC50 were also investigated by the
MTT assay as well as other biological profiles, such as In
vitro antibacterial activity and Br vitro antifungal activity,
and show significant activity (Komar et al, 2019}, Plant
crude extracts are the source of such special second-
ary metabolites as flavonoids and terpenoids, and these
compounds playvs an important role in reducing fonic
to bulk metallic nanoparticles formation. Biosynthe-
sized nanoparticles tested successfully changes involving
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apoptosis, genotoxicity and oxidative stress (Khan et al
2021}, Furthermore, nanoparticles are widely used in the
agricultural, plant sciences and used in managing food
waste (Singh et al. 2021}, Plant refated NPs in different
areas have gained a lot of attention since, plant manu-
factured NPs can easily be produced without help of any
special agent for capping/stabilizing and reducing agent.
Metbaolites of plants likes terpenoids, phenols, alkaloids,
tlavonoids, quinines etc, used for NPs, Material which
acts as a reduction and stabilization agent and produces
the Metal-NPs in an environmentally friendly manner as
seen in Fig, 2,

Broad application of PtNPs

Because of the cytotoxic activity of platinum nanoparti-
cles would be very precious in the field study of the bio-
medical applications and biosynthesis of PtNTs, PtNPs
are also reported recently as an anticancer agent from
Prnica granatum crusts on human breast cancer cell
lines (Sahin et al. 2018). The redox process to metabolize
eco-friendly nano-sized particles is continuously corre-
ated with certain primary and secondary metabaolites,
Different work carried out an the breast cancer cell line
in human, MCF-7 has confirmed the cytotoxic effects of
Punica gramatum crusts binsynthesized PINPs and acts
as anti- tumor compound, Sphere- shaped PtNPs with size
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20 nm were grown throogh this preen synthesis method,
Anti-microbial activity of synthesized PtNPs have been
stidied by several researchers, Keeping the same in mind,
it has been revealed that PtNPs is in contrast to the bac-
terial negative zeta potentials which have been enhanced
the antibacterial properties, Researches also indicated the
potential application of PtNPs against the cancer. Mem-
brane potential studies of PENPs against cancer have been
shiown via cancer cell lines and were found significantly
triggered by the increased concentration of the sample
(Noah and Ndangili 2022), 1n all test concentrations of
HeLa cell line displayed more proliferative effect in 24 b,
In general, the inhibition of bacteria in combination with
f-lactam drug class against antibiotic amimoglycosides
class may be infringed, In this main sense, it may propose
that the nanoparticles serve as an agent to use to damage
the bacteria's cell wall and transmit streptomycin to the
cells, and then operate upon the protein synthesizer that
destroys bacteria shown in Fig, 3.

Colloidal platinum nano-structures adsorbent with
organic capping agents plays key roles in many ways
in the process management. Long organic capsulat-
ing chains have a hydrophobic and stereo abstacle
effect, thus, stabilizing PtNPs to avoid direct contact
with relatively high energy platinum surfaces (Lin et al,
2019}, Because of the adsorption of capping agents, the
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reduction in total excess energy free prevents PtNPs
from further growth and Ostwald maturation. There-
fore, the morphology of the nano-crystals can be tested
when capping agents adsorb very selectively on given
platinum particles surfaces (Kuhn et al, 2008},

The platinum nano-crystals contain diverse electronic
structures as well as nuclear configurations with dif-
terent dimensions; one can assume that these surfaces
absorb capping agents separately, The favored adsorption
of one surface over another will lead to various develop-
ment levels along different lenses, The solvent atoms will
prabably be more vilnerable to anisotropic growth in the
less covered platinum surface region. The proper reac-
tive interaction of goest molecules with different plati-
num faces, which must be balanced however choosy in
desorption and adsorption, is a key criterion in choosing
the right capping agent for bath the shape regolation, The
processing of PENDPs by plants has proved to be a feasible
way to ensure the environment,

Avpun et al. (2020) have successfully synthesized
the PINDs by using the Nigefla sativa L. (black cumin
seed) extract as a reducing agent. Moreover, the results
revealed its oytotoxic potential throogh the MDA-
MB-231 breast (IC50: 36.86 pg/mL) and Hela cervical
cancer lines (1983 pg/ml} and antibacterial potential
against gram +and gram- bacteria at the concentrations
of 100 and 500 pg/ml. This inhibition was obtained by
the proliferation of tested NPs. In addifion, the micro-
scopic analysis displayed that the cells morphology has
been changed after 24 h during the treatment with syn-
thetic nanoparticles with different concentrations. These

findings revealed the PINPs pharmaceutical potentials
and indicating its eco-enterprising. Several researchers
displayed the PtNPs synthesis by using the pomegran-
ate and dates and indicated its impact on MCF-7 breast
cancer cell line. Interestingly, the date extract PiNPs was
found effective against the HepG-2 hepacellular carci-
noma cell lines which is a common cancer of the colon,
Previous studies have also shown that cytotoxic activity
of biosynthesized PtNPs against the A549 human pul-
monary adenocarcinoma (PA-1), ovarian teratocarci-
noma, cell lines of Mia-Pa-Ca-2 and cell induction arrest
of stage. Furthermore, the microscopic visualization of
cell proliferation and morphological alteration in cyto-
touic lines have proven the end application of it. Guruna-
than et al. (2019) have visualize the PENDPs (conc of
25-150 pg/mL) effect on Human Monocytic THP-1 Cell
Line after the 24 b exposure and tound a unique solution
for the treatment of angmented oxdative DNA damage
and impaired DNA integrity.

With the modernization of NPs studies, the plant
derived specified compound coated PtNPs nanozymes
displayed the impressive accomplishments in nanotech-
notogy, Ma et al (2021} developed the portable mini-
drainage device with real- ime monitoring assay powered
by the VitaminC-coated PtNPs [AA-PtNDs) which can
perform as a catalase to catalyze the brealdown of H,0O,
to O, Apo-ferritin encapsulated PNDPs are also a good
example of PiNPs powered nanorymes which exhibit
super oxide dismutase (SOD) enzyme-like activities and
also it retains the SO0 derivative activity in cell colture
maodels { JTawaid et al. 2014).
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The green synthesized NPs are well known for their
antimicrobial activity toward a broad range of gram
negative as well as pram-positive pathogenic bacteria,
Interestingly, the antimicrobial activity of PtNPs has
been found massively effective on drug resistance as well
as multidrog resistance (MDR) bacteria such as fen-
domaonas aeruginesa ATCCL3048, E. cofi K12, Entero -
fer aevagenes, eto, It is due to their unique features such
as high surface area and stability against the broad range
of chemicals, as well as rapid biocidal outcome toward
the gram positive and gram-negative bacteria, viruses,
mlds, fungi and algae, It may enhance the production
of "“reactive oxygen species” (ROS), leading to accomu-
lation and then loss of integrity of the cell membranes,
Additionally, it can induce DNA protein kinase down-
regulation, leading to oxidative stress and finally apopto-
sis (Fig. 4).

Though, only few of investigation has been done for
the PENPsantibacterial activity as compared to sibver and
copper (Zain et al. 2014). A baseline work was reported
by the Gopal etal. (2013) and indicated that PtNPs with
sizes less than 3 nm displayed efficient bactericidal activ-
ity against 2 aeruginosa. The efficacy of green At-PtNPs
against the pram-negative (E. coli and Klebsiella preu-
maonia) and gram-positive (Bacilfus subiilis and Staphy-
lococcus aurens) bacteria was determined by the zone
of inhibition with the NPs concentration of concentra-
tion of 1 mg/L (Eltaweil et al. 2022). The findings showed
that the zone of inhibition for £, prewmonia was 17 mm
and zero growth was observed in E coli plate which is
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indicating that At-PtNPs are extremely effective against
E. cofi as it completely prohibited the bacterial growth,

Platinum nanoparticles through egg yolk

With the advancement of nanosciences and virtue-full
results of Pt derived nanoparticles for clinical and com-
mercial application. Hence, it emphasized the researches
to propose the more controlled way of PtNPs synthesis
with required composition, form, shapes and size for var-
ious proposes and from different higher organisms, The
preen synthesis of PENPs using the quail epg volk and a
reducing agent peroxidase enzyme as well as without any
reducing agents provided an eco-friendly way that has
the reactive medium enriched with the high protein and
vitamins content.

The pH, temperature, time and concentration of the
reaction situation were optimized with the aid of quail
epp yolk. The results demonstrated that at 20 °C (pH 6.0}
tor 4 h, the maximum PtNPs were synthesized within the
size range 7-50 nm. A schematic methodology of egg
voll-based PtNDPs synthesis is shown in Fig. 5.

Briefly, to prepare white, and volk reaction mediom,
epgs of the quail were divided, LO mL of egg volk were
added to 99 mL of distilled water and stirving at high-
speed by magnetic stirrer for 30 min to obtain the homao-
geneous medium for reaction, Then medium was filtered
which allowed the homogeneous components to be
leached. Further, the egg yolk homogenate was stirred
at 100 rpm with 10,0 mM of H2Pt{l6 solution at normal
atmospheric pressure and temperature, Formation of the
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PtNPs was monitored with the scanning of reaction mix-
ture by spectrophotometer.

The optimum reactive conditions such as metal ion
concentration, reaction time, pH, temperature, etc,, have
determined to get maximum PtNPs by controlling the
reaction parameter. Resultantly, cubic shape and sizes
{750 nm) were observed by next generation microscopy
of PtNDPs that originated from quail egg volk medium
(Nadaroglu etal, 2017),

Platinum nanoparticles deposition with bio-reductive
effect on algae

Algae have an exceptional aptitude to understand
the metals and facilitate its uptake and accumulation
and convert into more flexible forms through the hyper
accumulations of heavy metal jons (Privadarshini et al,
20149}, Doe to these potentials, algae are considered to
be a model organism for bio-nanomaterial processing,
Moreaver, the algal extracts comprise of the mixture of
bicactive compounds such as polyphenals, tocopherols,
cargtene, chlorophyll, phycocyanin, phycoerythrin, fatty
acids, carbohydrates, vitamins, proteins, minerals, fats,
and polyunsaturated fatty acids. Anju et al, (2020} have
indicated that algae extracts are mvestigated for a wide

number of biomolecules and metabolites that have the
capability to reduce the metal ions and capped them to
improve their cellular biocompatibility.

Previous research described the main active com-
pounds of reduction and stabilizing agents for algae-
based PtNPs synthesis and basically focused on
the algae-mediated nanomaterial synthesis, solution
of metal precursor, and metal-algae extracts reaction
mixture incubation. The reaction is started when the lig-
uid type algal extract is combined with the targeted metal
precursor molar solution, Usually, the color shift in the
reaction mix defines as a visible monitoring for reaction
initiation and indicating the nucleation, accompanied by
evolution of NPs with neighboring nucleonic particles
cluster together, Resultantly, thermodynamically stable
with various sized and shaped PENPs obtained, The algae
extract’s bivactive portion facilitates the NPs synthesis
cascade, and the regulatory factors that involved are con-
centration, time, temperature, and pH. Overall synthesis
is accomplished by two roots, Le, intracellular and extra-
cellular, that keep a side the control factors. Initially the
syathesis of nanoparticles was reported to be intracel-
lular and later algae were oppressed for an extracellular
svathesis mode (Fig. 6).
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Fungal mediated PtNPs synthesis

Fungi can be used with various way to synthesize the
NPs such as total fungal biomass debris, cultured lig-
uids, intracellular extracts, protein fractons, total
metabolome, individual fungal metabolites, Though,
biomass-hased NPs needs to need to separate the synthe-
sized NPs from the bio-abjects of fungi. Other dis-advan-
tages of this methodology are the long-time process,
Interestingly, the materials derived from fungal biomass,
such as cultured liquids, intracellular extract, proteins or
individual metabolites can give us a perfect option for
green synthesis of nanoparticles. This technique is repro-
ducible, time saving and there s no need to destroy the
tungal cells or to separate NPs from them. Though, only
Ascomycota species are profoundly reported for the svn-
thesis of Pt-based NTs nanoparticles and has been done
with intracellularly as well extracellularly with the sup-
part of some enzymes or bioactive molecules, An intra-
and extracellular synthests of PtNPs from fungal cell is
described in Fg, 7,

Biosynthesis of PtNPs is studied well in the Ascomy-
cetes fungi Fusariwm oxysporus; Eooxysporum myce-
lium binmass was used to produce the various shaped
PtNPs such as circular, square, pentagon, hexagon, and
rectangle within the size range of 10-100 nm (Riddin
et al. 2006). Though, extracellular bivactive-based syn-
thesized NPs found to be more significant. Syed and
Ahmad (2012} done the reduction of platinum salt by
Pe(IV)-reductase enzyme of E oxysperum, The synthe-
sized PtNPs of fungal hyphae extract and hydrogenase

are showing different characteristics in the sense of size
as well as in shape, The irregular shape and size range
of 3040 nm was obtained with extract and triangu-
lar, circular, pentagonal and hexagonal PINTs with the
size range of 40-60 nm were obtained with the enzyme,
respectively, Further, Gupta and Chuondawat (2019)
synthesized the face-centered cubical shaped PtNPs
(25 nm) by the using F oxysporum culture filtrate which
is endowed with the antimicrobial and photocatalytic
potentials. Castro-Longoria (2012} has tarpet the Newu-
rospora crassa to synthesize the PtNPs by incubating
the mycelium biomass with H,PrCl, and obtained the
extracellular PtNPs of size range 4-35 nm with spheri-
cal as well as nanoaggregates of size 20~ 110 nm. Sarkar
and Acharya (2017) were formulated the Nano-platinum
by using the fungal cultured filirate of Alternaria alter-
nata which is a common phytopathogen. The synthesized
Pt Ps are variable in size (50-315 nm) with irregular
shape such as quasi-spherical, polvgonal, rectangular, tet-
rahedral as well as hexagonal in morphology, The culture
filtrate of model organism. Penicilfium chrysogemum has
shown the remarkable synthesis of vastly discrete non-
apgregating Pt nanospheres with size range of 540 nm
{Subramanivan et al, 2018). Similarly, Pt nanospheres
from Saccharomyces bowlardii extract were obtained
bv Borse et al. (2015), It revealed that veast cell biomass
(500 mg/mL} and 0.5 mM chloroplatinic acid with the
temperature 35 "C, pH 7.0 and 200 rpm needs to incu-
bate for 36 h to achieve the significant concentration of
PiNPs,
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Toxicity of PthNPs
Due to the greater neoplastic patient population in recent
years, substantial amounts of antineoplastic drugs based
on Pt are discharged into the circumference through
hospital effluents, urine patients and pharmaceuticals,
Moreover, the widespread application of PtNPs in gas
neutralizers for automobile drain has abruptly increased
the amount of PENPs pollution in the environment, Sev-
eral species have recorded for toxic effect of dsplatin in
marine organisms, such as microalgae (Pseudokirchmeri-
ella subcapitata), protozoans { Tetralymena pyriformis),
rotifers (Brachionus calyciflorus), crustaceans (Daplinia
mugna; Ceriodaplnia dubia), and fish (Danio rerio),
which have shown their response on both inhibition in
reproduction and growth (Asharani et al. 2011; Serensen
etal 2016; Adeyemi etal, 2018; Hlavkova et al, 2018},
Koltan and Czaja (2014} have indicated that2.5 mg/kg
dose of PENPs abridged the total count of bacteria in soil
and inhibited the nitrogen fixation. A recent study has
revealed that PENDPs of doses 10 and 100 mg/kg has sig-
nificant negative impact on the radish crops seed germi-
nation aswell as root length (Kolesnikov et al. 2023),

Phytoplankton soch as € wdgaris are first marine food
chain links which make it significant to assess the toxicity
of various agents based on toxic on these species. Find-
ings revealed that Cisplatin does have the highest rank
of environmental toxicity among Platinum-based anti-
neoplastic drugs PBADs according to a classification for
chemical toxicity to the environment, C, Viddgaris has tox-
icity on all other cytotoxic agents. This has been studied
in several previous research. Higher ‘TC50" values of the
PBADSs to the algal cells as opposed to herbicides, engi-
neered herbicides destroy the plant cells and they inhibit
photosynthetic plant mechanisms (Das 2013), Microal-
gae are photosynthetic cells, and are highly susceptible to
herbicide toxic effects compared to PBADs. Drugs based
on platinum are designed to kill animal cancer cells, and
their IC50s were below | mg/L in all the animal cell lines
tested;

Ditferent mechanisms of toxicity of PBADs in algae,
human and C. wulgaris can ocour in stable cell walls
in TC50s. The results of this study have exposed that
PBADs inhibit photosynthetic pigment production, cell
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photosynthesis and algal cell proliferation (Safi et al,
2014}, Those toxic effects depended on dosage and time,

More strongly, compared with carboplatin and oxali-
platin, Cisplatin inhibited the production of photosyn-
thetic pigments in algal cells. From the photosynthetic
stains, carotenoid reduction was sugpestively greater
than that of chlorophylls. The intracellular mechanisms
related to this are not been cleared and it needs further
study, Increased MDA production was consistent with
predictable toxicity of PBADs (alkvlation agents), Pos-
sible methods of action PBADs contrary to human cells
and are DNA and DNA impairment via cross-link forma-
ton between DNA to atoms by the add-on alkyl groups
iDasari and Tchounwou 2014} There is no proof that
cytotoxic drugs, like by photosynthetic enzymes, inhibit
the process of photosynthesis from algal chloroplast; in
literature, the prevailing mechanism by which PBADs
prevent algal cell proliferation is likely to occur. Farther
studies on the possible toxic mechanism of PBADs in
algal cells are necessary. Several experiments have shown
that cytotoxicity causing PBADs is closely linked to ROS
and additional free radicals, ROS is the outgrowth of
normal cell metabolism; but excessive levels of cells with
adverse effects can cause ouddative stress. Reducing the
antiokidant capacity (as observed in this stody) in algal
cells confirmed the oxidative stress induction (Choi et al,
205).

Interestingly, size of synthesized PtNPs is the key fac-
tors on significant cytotoxicity, The PtNPs sizes ranging
from to 21 nm tested on to the neural cell line displayed
the cvto-compatible nature with size 5-6 nm but other
sizes causes cell damage (Manikandan et al. 2013},

Depending on sizes PENDs of size 8 nm showed no
harmiul effects but the PENP: of size | nm in colture
induced cytotoxicity to renal cells in a dose dependent
manner with the same concentration range (Buchtelova
et al. 2017}, Alternatively, polyvinylpyrrolidone PV
PtNPs of size 6 nm caused a decline in genotoxic effects
and metabolic activity and did not change primary
keratinocyte morphology, and migration capacity while
PtNPs of size 57 nm are less hazardous to keratinocyvtes
than the minor ones (Konieczny et al, 2003}, Hence,
the reviewed research made clear that it can control or
reduce the toxicity offered by PtNPs by controlling their
size during their preparation, which will in torn effect
their possible applications for biomedical purpaoses.

Condusions

The hio-synthetic NP pathway is a reliable, environmen-
tally friendly and more specitically on the green aspect
synthetic tackle, Huge attempts are being made in the
last few decades for green NP development approach, In
addition, microbes and plants are efficient producers of
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biologically active alkaloids and useful compounds which
are found to have a broad range biological-based activ-
ity, like those of antimicrobial, anticancer, antibiofueling,
antimalarial, antiparasitic, and antioxidant, ete, Platinum
is the most rare and costly metals. This has highest corro-
sion resistivity and various catalytic applications include
catalvtic converters for catalysts for petrochemical
cracking and automotive use. The PEINDPs however have
a detrimental Impact on cancer cells. Because of this,
researchers have partly abandoned studies on the use of
platinum as an agent on anticancer, This is unclear since,
according to other reports, PENPs are invery low concen-
tration: Biological stability and tolerance, These kinds of
not established part can be the forthcoming challenges
will be covered. The challenging recoveries of the toxic-
ity of the NPs with greeno-biogenic inventory part of
nanotech will be the suspicious event. Through this sig-
nificant focus of discussed the upcoming pharmacenti-
cal binactive product PENDs through the greeno-biogenic
approach with different approaches like plant products,
algae, fungi, and egg volk, etc. This greeno-biogenic
PtNPs scrutiny can help the rate of the upcoming phar-
macalogical advances, In addition, the organic PtNPs
are competing with chemically synthesized nanoparti-
cles in order to ensure adequate shape and size that the
regulated reaction conditions provide better stability and
it is highly important to unveil the use PtNPs as nana-
medicine in biological applications, The very less studies
shows, it can be great evolution in the pharmacology and
nanoscience. Mainly antioxidant, antibacterial, antican-
cer and catalytic action are the promising studied part
which needs to explore in commercial prospectives,
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10. Isolation and Characterization of Bacterial Isolates
from Agriculture Field Soil of Buldhana Region

Y. & 'arl
Shri D M. Burungale Science and Arts College, Shezaon.
R. B. Barabde

Shri D. M. Burunegale Science and Arts College. Shegacn

Absiract

Microorgansmis present in soll plavs @ major role w1 enhanciog the plant growth. 1o our
praseol study soil sample was collecied Trom he agocullure held al Boldbang Distiet and
proanisms were isolated by serigl dilution technigue Well defioed isolaled colonies were
selecled und pure cullured. The 1solales were named as $1, S2, 83, 54 and S5 Biochemical
charactenzation of the above mentionad isclates determined and metabolism of various spgars
was done at a maximum rate by the isolates &4 and 85 Based on their biochemical
charactenzanon and carbolwdrate fermentation the 1solates were dentified 1o be Bocillus,
Feendamaonas, Streptonnels, Asorobaeer and Alcaligenes.,

Keywords: Adgriciitiere sotl. isodotes, carbolivarate fermentation,
Toi rodugtion

Microoozanisms are présent i evary parl of bwsphere. including soil, hot springs. inside
recks ard 19 kilemelres deep underpround ete. M eroorsanisms present 1 seal glan an wportan
role in mainfining the biogeochemical evele and biplogival balance in the Life of vur planet, All
soils contain different types of micreorganisms viz, bacteria, fungl, viruses etc. in varving
ameumts depending on soil eonditions. The parmtted degree of acidity and the tvpes of residus
added also dotermune the rodative abundance of mucrebes, The fortility of soil and the
mecummu ation o organie malla within g shant me are dependent on the Bactenal amawnt
{Kummerer. 2004) The products and the by products of microorganizm in soil are benalicial o
increase lhe nuiient contents 10 sod, plant growik and also play an imponant role w oulcilional
chaing (Paw and Clerk, 1966, Kumerer, 2004}, Microoreanisms in soil also play a major role in
changing the numenis it a form that can be used (Tugel and Lewandowski, 20100
Microorgamsms 1 soil play a crucial role in biogeochemical cyveles and in sustainabls

dovelapmant of hiosphere [Diaz. 2004). Microoreaniams prosent an sonl produces and consume
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lwa o three migor natucally accurning oreen hoose gases al distingtly nuence agicullure
{Levingerof . 200 1) In our prezent study wa have collectad the sail sample from the auriculure
land of Buldhana Distriet remon. The organisms were isolated and charactenzed.
Materials and Methods

Collection of Soil Sample

The so1l semple was collected From upreotad area of the plants without breaking the
sccondary and tertiary reats and placed noa stenle plastic bags and seftly transtered 1o
microbicleey laloratory, The adbenng soils ram the ool parts were separalal carelully and
tored 2l 450 Tor lunher stodes

Determination of Pysiochemical Properties of Soil

Fresa soil samples were subjected (o determine phyvsiochesmical propertiss. Soil pH was
determined according to the procedure described by Martin ¢ a/f, (Z013), 'The moeisture contant of
the sample was measured in hot air oven at 105°C 1o constam weight. The iemperamre and
humidity was detormined using thermometer and  hydrometer (Pramer and  Schomdi, 1964
Ivenpar and Bhave, 2005)

Isolativn of Bucterial ksolate

The soal mmeroorpanisms were 1golated by senal dilution lechnigue on nulrenl aga
madiom (NAM) One yram of soil from sample were separately suspended in 10 ml of distilled
waler and mixed well for |5 munuies and vonexed, Euach suspersion was semally diluted from
[ to 10 Spread plate technigque was carnied out to 1solate the organism form the diluled
sample, 0.1 ml was pipette out onto plates with nutrient agar and spreaded with a glass L shaps
rod and incuhated at 37°C for 24 hours The most prominent colonies were solated and
maintamed at 4°C for further smdics

Identification and Characterization of Bacteria

The shape sive and arranpsmeant of he solates and  their difMerentialion inte gram
neuative or pram positive bactena were found The bacterial isolates were characterized
biochemically by vanous lests like Indolz. MR, VP, Cilrale ete, meluding carbehyvdrale

fermentation (Collins and Lvne, 1989; [arold, 2002; Zaved eral . 2008),

Results and Discussion

[ 8
T
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The sl sample was collecled frem the ceoted region al’ the plants in the aencullure ares
of Duldsana District. The soil sample was obzervad for sts phasicchemical sropertizs. The soil
had pH of about 6.5 Soil with such pH conditions enhances the mutrient awailabibity, The
lemperature nolified benefity the plant in availebiliy of nutrienty and the meisture conlenl
enhances the nutrient availabiltv and ennches the growth of microorganisms which mtemn aids
w1 plant growth.

Riochemical Analysis of Tsolales

Soil samiple lrom tha apncullure eld of Buldhang Dhisiriel were seciglly diluled and five
well delined colonies (8182 83, 84 and 5331 wenz selacted and were pure collured The isolates
wire suojected to pram reactions and several liochemical characterizations, Among Ave iselates
three isolates were found @ be gram posiuve and (wo were gram negative Almost all the isolates
were rod shaped in which 51 was spore former and 82, 54 and 5> were found o 2e motile.

52 and 83 were found 1o be zram negative and the remaining all other isolates identifiad
namely 81 and 83 were tound 1o be gram positive i raaction, The maximum fermentation of
sugars was caried out by 840 whereas 85 did not undergo fermentation process  Based on
hiachemcal charscterization and ermentation ol sucars the solae S1 was Wentilied as Baonfs
apr 82 was went [ed as Pseudamonas sp, 83 was wlenalied as Sivepromyeis go0 84 was identilad
lov b Asciedeter spoand 55 was fomd o be Alealisemes sp (Table 2}

Chita Bhadacharva er ol (2014} their research work b stated thal [rom ths
agriculture soil microorganisis hke Adicrococons spe Lsaferiofio sp. and Sopiviseoccts sp.
have been isolated, Several bacteria and fungl were isolated [rom soil using serial dilution
miethod (Nakuteshwar Dut Jasma, 2013)

Conclusion

Soil contams billions of mucroorsamsms 10 which somie bactenal species are very [Tamls
aned may he Lilled by slivhl chinges in the soil environmenl Olhers are exiremely Loush, able lo
withstand severe heat, cold or drying, Some bactena are dependent on specific plant species. Soil
food web supporls olher sol orgamsms and e Dmelions of 2 heallhy s;l Diversiled outoe of
soil bacteria can suppress root disepses, The current studv establishes thal the soil from
agriculture Jald of Buldhana Distict has bacteria that might enhance the growih of plans and
can be Lsed as plant growth prometing bactena

Table 1; Morphological and Biochemical Charncterization of
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Bacterial Isolates from Soil
Test s1 52 53 54 ot

(zram Reaclion | + - + 4 =
Spore farmer |+ - - - -
Motility " + . - n
Muorphology Rods | Rods | Avel Myeelivm | Rods (Diploid) | Rods
Indele I = = [ 2
Methyl Red * 7 ™ - E

VI + % = 2 g
Citrate 5 = I

TSI < g = = 2
Lrea - - - + -

Table 2: Carbohydrale Fermenlation of Bacterial Isolates fram Soil
Carbohyduvides 51 52 53 54 N5
Arabinosg - - - + -

Arahiinl - - - = -

Fructose + -1+ = +

Friciose + - - + -

Glucose + - i + .

Lactose = s = I -

M ol - = = - -

Maltoze + = - - -

Slarch ! 2 2 Z =

Suerose + - B + -

Kylasa - - +

ldentriod penus | Bacillus spr | Psuedomonos sp | Streptomyeds | Azolebacter Alcalipenes

Ay Apr A
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ABSTRACT:

The objective of this study wos to determing the
antibacterial properties of the estracts of Mentha
piperita ln cument study four extracts in different
solvent  (chlomfomm,  acetone,  ethanol,  and
methanolwere  exumined  {or therr  antibacterial
potential against different biofilm forming Gram-
positive  Staphylococens  aureus, Gram-negalive
bucterin  Escherichin  coliKlebstelly  pneumoniae
andPeendomonus seruginosaisolates, Antimicrobial
efficuey of various extracts was nssessed by using
agur-well diffusion method The zone of inhibition
of plunt extnicts Mentha piperite with  their
respective salvents (ethunol, methanol, seetone dnd
chlomform) mnged between - 385 mm.The
ethunolic extruct of plunt was found 1o be efficient
tor the antibacteriul activity,

KEYWORDS:Menthy  piperitn,  plantextracts,
antibacteril agar-well diffusion method

L INTRODUCTION:

Medicinal plants or herbal products wre
becoming mereasingly popular as the first line of
self-reatment i developing countries, soch as
India, China, South Africa, and the Unied Staes,
working together 1o prevent certain diseases. In
primary health care, 70-80 percent of the world's
population uses unconventional medicine, often of
herbal origin (W H.O. 2002) and herbul medicines
are the only choice for poor people in some parts of
the world, ln Ethiopia, hetbul medicinge s used by
more thun 83% of the population for primury health
care (Meenactal., 2010).

According to the literature, plints were
cructal in treating vanous illoesses, from mild cold
to life-threatening diseases like tuberculosis and
mlari (Abera, 2014; Chekole, 2007), Plunts are
widely wsed thronghout the world o herbul
medicine und  the agriculioral and  nutrinonal
industnes. However, the antimacmebinl uetivities of
severt  medicingdl  plints have npot  yet been
thomoughly ovestigated, Plunts are considered the

DOL: 1035629778 108053423430
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mist  significant  soue  of  obluning  pew
antimicrobials,  They  produce secondary
metabolites, phytochermicals, which protect  the
plant  agminst  puthogens. Plaol  extmets  from
medicinal plunts have been nsed o treat infections
disepses due 1o thewr avalability und affordabiliny
(Kose et al, 20215, They wre effective ugamst
urinary et infections, gastrointestinal disorders,
respiratory disenses, and cutuneous infections (Ali-
Shuveh et al, 20000 Mentha spp. s well-known
genns, humins have used for thowsands of yeurs,
Oral care goods, chewing  gum, liguors, and
fragrunces are among the most popular wses. lis
promise i based on its various properies g8 o
carminilive, antionidant,  antifungal,  and
antimicrobid ggent (Desam et ul, 2017; Suntini et
al., 2018), They identified it s o possible
nutmceutical and functional food for  disewse
prevention and  freatment.  Menthy  piperin Lo
(peppermint) 1s 4 perennial herh that grows 50-90)
em kil and has square-shaped stems with opposite
leaves (Briggs, 1993), These plans grow in
temperate climates worddwide, muinly in Ewrope,
Morth America, and MNorth Africe. but are now
grown in all pars of the globe. With its well -known
ghsorbing minty odour and cooling taste, menthol
is the dominant compound in peppermint
(Pushpangudan & Tewari, 2006),

IL. MATERIAL AND METHODS:

1) Collection of planl materials:The medicinal
plantMentho piperity (peppermint) parts like
leaves and  flowers, wem  collected  from
different localities of Ammvat regwon, BEast of
Muahanshim swte, India by standard method
(Harnischfeger, 2000)). The collected plant
materials were soon trunsported o the resewrch
luboratory and washed with stenle water, Plant
were identified und authenticated by a
competent  authonty,  Plant  materiol wos
wllowed for complete shade drying and then
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made into 4 fine powder with 4 mechanical
erinder.

Preparation of Extract: Collecied plani
materials  powder 20 gm)  were extreted
sequentially using o Soxhlet extractor with 250)
mL of pure organic solvents separately 1o
extract non-polar and polar compounds, with
solvents  of  increasing  polarity  such s
chlomformy  acetone, ethanol, and methanol

D1y extract percent yield (%) = 100x

untif the extract was clear or colourless, The
obtained crude extmets were then  filtered
through  Whatman Mol filter paper. then
evapordted 1o dry. Extracts were stored in
sterile  capped  bottles  under  refnigeration
conditions (4"C) before wse for subseguoent
assays, With the help of the following formula
percent yield of plants crude extract, and the
dry extract was caleulited (Clhifford et al,
oLy,

weight of dry extract (g)

weight of dry plant (g)

2
-Ta

Figure: Extraction of Mentha piperita (Peppermint)

Colleetion, Isolation and identilication of
clinical olates A total of 342 specimens {rom
urine. catheter tip. pus. blood. and sputum
were  collected from  government  general
hospitals and private pathology laboratones
within Akola and Amravat city. The samples
collected from Amravati and Akola regions
were from individual patients and considered
o include a distinet pathogenic strain. Hence
all of the samples of urine. blood. sputum and
catheter tips were used for bacterial isolation.
The patients were primarly diggnosed for a
probable  causative  pathogenic  bacterium,
which helped in presuming the tvpe of media
o be used. Though, every sample was spread
on all the four selective media viz EMB media
for E. colt and K. pneumoniae. Mannitol salt
agar for S awreus. and Cetrimide agar for P
geruginosa. After spread plate. the selective
isolates were made as pure cultnres and wsed
for routing cultural, muorphological.
biochemical characteristics, other tests using
Bergey's hlanual of oystematc
Bactenologyfurther  confirmaton  of  the
isolated species.

Biofilm  Production  Assay: Biofilm
producton was assayed by the wbe method: a
loopful of 1solated organmisms was imoculated n

5)

10t mL of trypticase-soy broth with 1% glucose
in test tbes. Incubate the wibes for 24 howrs at
37 °C. After incubation, tubes were decanted.
wished with phosphate buffered saline (pH
7.3), and dried. Tubes were then stained with
crystal vioker (0.1%). Wash excess smins with
distilled water. Tubes were dred in an inverted
position. The sconng for the tube method was
made comesponding o the resulis of the
control.  Biofilm  formaton  was considered
positive when a visible. thick film lined the
wall and the bottom of the tube (Christensen et
al., 1982).

Anlimierobial activity testing of plant
extracts: The agar-well diffusion method was
used for the screening of the antimicrobial
potential of selected plant extracts against the
test bacteral isolates. Mueller-Hinton  agar
plates were prepared by pouring about 25 mL
of the sterlised medium into o Petd dish to'a
depth of 3—< mm. The bactenal suspension
was spread evenly over the surface of the
Mueller Hinton agar plate. Wells were then
bored inw the agar medivm with o 6 mm
sterile cork borer. The stock solution of
extracts (100 me/ml)  was prepared by
dissolving crude extact with 2% DMSO. A
hundred microliters of each solvent extract of
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plant materials, a4t 4 concentration of 1
mg/mb., were dispensed into each well in the
Petn plate. Plates were incubated in an upright
position, and after incubation at 37 "C for 24
hours, the plates were checked for the zone of
inhibition as per the CLSL (2012, DMSO was
used as 4 negutive control. The assessment of
antibacterial actvity was done by measuring
the diameter of the growth inhibition zone
formed around the well. The test was
performed in triphicates,

1L RESULTSAND DISCUSSION:
The Leal extract preparation and yield
Tuble! shows the yield of the plant extract
using different solvents. These extract showed

variable percentage of yield relutive 1o the polarity
of the solvents, The potential of varions solvents 1o
remove extractable components from plant parts
wenl in this erder; Ethanol > Methanol > Acetone >
Chloroform.  Ethanolic extract showed g higher
extractive yield The extractive vyield of the plant
with Chloroform that s weakly polar was between
4.0 w 4.6 % whike that of Ethanol that is highly
polar was between 8.6 10 117 %, It may be inferred
that compounds having high  polanty  showed
percent  yields higher than that of less polar
compounds.  The  extraction  wuas  consistent
thmughout the experiment as shown by o low
standard ermor in the dry mass and percent yield,
The resuliant dry mass was dissolved in [ ml

BMSO.

Tahle:1 The yield of the plant extract using different solvenls

Sr. | Name of the Dry mass yield Percenlage
I} plant Solvent used 1] Yield ( %)
Chloroform 081 £0.06 4.05
| Mentha piperiti Apelone 0.89 + .06 445
(Peppermint) Ethanol 2.32 £0.06 11.60
Me thanol 23+006 1150

Collection, Iselation and identilication of clinical
isnlales

A totnd of 342 camples, Y4 unne sumples
(275 %), 83 sputum samples (243 %), 77 blood
surmples (22,3 %, 46 pus sumples (13,4 %) and 42
(123 %y catheter tip specimens were sumpled,

From those, 184 sumples showed buctenal growth
to give pure isolates, Every sample corresponded to
a4 separate infectious microbe. Hence all isolates

were
investigalions,

cultured  und  muombined  for

mE coli wmSs aurens
60 54
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£ 12 5 12
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Figure 2: Comparative analysis of the distribulion of isolates oul oftotal 184 isolates
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Biofilm production potential of isolates

Out of 184 iolated 90 isolates (75 %)
were shown to have biofilm production which
included strong and moderdate biofilm producers
and 30 wedk or non-biofilm producers. The highest

biofilm producing percent isolates were of P
geruginosa (100 %), followed by E, coli (74.07 %)
and 5. avreus (73,68 %). The lowest percentage of
bicfilm producers were of K. pneumoniae (25 %),

[
L)

.._
=

Numer of isolates

A /]

=

E coli

uStrong @ Moderate

2
11 10
! 6
2
) m 0

S. aurens

# Weak/Non hiofiln

P aeruginosa K prewmonia

Figure 3: Comparative assessment of tolal biolilm producing isolates

Out of 184 bacenal isolates, toml 90
biofilm producing were selected for susceptibility
testing. The resulis of soseepubility testing of
different
piperitaagainst 90 biofilm prodocing 1solates of E
coli, 8. aureus, P seruginosa and K. poeunmoniae
are mentioned befow in this secuon. Out of these.
40 E. coli, 28 S anrens, 20 P, geruginosa and 2 K,
preumoniae biofilm producing isolates have been
studied and shown. The resuls of the susceptibility
test of the leaf extmets were categorized similar to
that done duning the antibiotic testing (Fesistant (=
13mm). Imermediate (14-16 mum), susceptible (=
17 mm), Al the tesed extmets demonstrated
varymg degrees of antibacterinl activity against

DO 1035629778 10805423430

solvent  extracts of  planiMentha

different solates. DMSO was used as a negative
control, which showed no growth mhibition of the
bacterial solates. denoting that it had no role
bacterial inhibition.

Antibacterial activily of plant extracis

Antibacterinl activity of four solvent
extracts of Mentha pipenta against E coli, S,
aurcus. P, seriginosa, and K. pneumoniae was
examined, Overall, M. piperita was shown o be
moderaely  efficient against E.  coli, However,
among these extracts, the ethanolic  extract
efficiently inhibits the isolates and the zone of
inhibition 15 found to be in the range of 15- 26 mm.
as showed in Figure 4 & 8.

| Impact Factor value 7.429 | IS0 9001: 2008 Certified Journal Page 426



Inte rnational Journal of Pharmaceutical Research and Applications

\(

Vilume 8, Issue 5 Sep-0rel 2023, pp: 423-430 www.ijprajournaleom 1550

37407741

® Chioroform estradd  ® Adrione euirac

L I

¥

=
s

Lonre of inhibion {(num)

| ] | L | |
R i ! 1 t 4§ i 1
| |
| i |
“ 1 | i ] i
3 1 B 1 | i | I I |
" | | | ]
DIlILTRISEERANINANASF953353953597794833
bR MR- R O N R PR R R R RS R T VAT R A R R
e e el W W
E. coli isolate codes

" Ethanolic ettract  © Mehtamolic eirsc

Figure 4: Antibacterial activity of solvent extract of M. piperita against biofilm-producing

E. coli isolates

S, aureus  wolate  was  subjected o
antibacteril assays wsing Mentha piperita. In these
studies.  Muny  isoliles showed  suseeptibility
against the ethanolic extract of M. piperity m the
brouder range of 10- 23 mm, The wolates that wene
susceptible o this extruct were 93 5. The moderute
zome of inhibition was shown by aeetone exbct in
the runge of 10- 24 mm with susceptibility of S
aureus isolates aglinst geetone extuct wis 73 %,

However, methanolic  extruct  exhibited  less
inhibition aguinst 5. aureus and the susceptibility
shown by the extractwas 4 9. The susceptibility
and antibucterial activity of methanolic extrict was
found t be lower than acetone and ethunohic
extruct. The least pedorming wus  chloroform
extruct in the range of just 10- 15 mm i which
merely 25 % isolates were inhibited. Details of the
performance of the M. piperita extracts against S,
dureus huve been shown infigure 54& 8.
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Figure 5: Aniibacterial activily ol solveni extract of Meniha piperita against biolilm-producing 8. aureus
isolates
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Mentha  piperity  aeelone  extract  was
efficient in iohibiting the P, aeruginosd solates,
The methanolic extruct and chliomform  extract
shown the least getivity towards the P, aeruginosy
isclates with susceptibility found to be neary just 5

%. Even the zone of inhibition was in the mnge of
10- 15 mm.Detuils of the performance of the M,
piperitd extracts against Pooaerugimosa have been

o Chloroform exviroed ® Acone cxirec ¢ Ethanmdic extract *Mlehi e et e
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Figure 6: Comparison of antibacterial activily of selvent extract of Mentha piperiia againsi biofilm-
producing P, acruginosa iselates

Two isolutes of K. poesmonise with
biofilm fommation were chosen for this expenment.
Owverall, the ethanolic extruet showed stronger
inhibition against K. pneumonise isolates. KP- 06
wis susceptible o both ethanolic and methanolic

extract with 22 mm zone of inhibition. KP- (3 was
found to be resistunt 1o methanolic and chloroform
extruct. Detuils of the performance of the M.
piperiti extracts aguinst K. preumoniae have been
shown in figure 7 & § |
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Figure 7: Comparison of antibacterial activity of solvent exiract of Mentha piperita against biofilm-
producing K. preumoniae isolates
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Figure 8: Anlimicrobial aelivity ol Mentha piperita extracts in solvents like Methanol, Ethanol, Acetone
and Chlorolorm against biolilm producing baeterial isolates.

1V. CONCLUSION:

In this work, antimicrobial property of

Mentha prpentaesiract powder has been evaloaied

by agar well diffusion method. The zone of

inhibition of plint extracts Mentha piperita with
their rmespective  sobwnts  (ethanol,  methanol,
acetone and chliomformm) mnged between 1- 38
mim. The ethanolic extract of plantwas found o be
efficient for the antibacterial activity thut was in the
range of (20- 38 mm), followed by acetone,
methanol and chloroform extracts respectively that
exhibiied less activity. The majorly of plant extracts
of plants showed a very efficient antibacterial
activity against E. coli (90 % inhibition),

A lack of detailed understanding of the
mechanisms of the individual components of plant
extracts  thus  aeerediting owr superficial
consideration inhilatory activity. Future research
should therefore explore the mechanisms of the
individual components of plant extracts 0 combal
against  biofilm  forming  bacterial  discases.

Therefore, mnovative new straegies for drogs
development could provide an imeresting platform
in the pear future for this area of research,
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The objective of this study was to determine the mtibacterial
activities of plant essential oils of Azadirachto indica and Ocimum
sanctum, These plant essential oils' antibacteria properties
demonstrated their wide-spectmim inhibitory effect and severely
restrained the growth of 90% of bacterial species, when tested using
the FKirby-Baumer disc diffusion method the antibacterial activity
against pathogenic organisms of plant essential oils except
Azadirachta indica was recerded in the range of 10- 40 mm. for their
antibacterial potential against different biofilm forming Gram-pe sitive
Staphylocococus aureus and Gram-negative bacteria Escherichia coli,
isolates.

Keywords: Azadirachta indica, Ocimum sanctum, plant essential oils,
antibacterial, Kirby-Baner disc diffusien methed.

INTRODUCTION

Antibietic resistance in microbes is one of the biggest problems facing
global public health. The effectiveness of antimicrobial drugs haslost
its potential due to the evolution of pathogen resistance. It is a fact
that centimoeus expesure of bacteria to antibiotics resulted in the
development of resistant microbial strains, which has created an
interest in finding a substitute for antibiotics. In a cuest to find an
alternative to antibietics. medical practitio ners widely used medicina
plants to treat infectious diseases and were set into systematic
scientific investigations. The emergence and spread of antibiotic-
resistant micre organisms also triggered this plantinvestigation.

Multidrug-resistance of Staphylococcus sp, Pseudomonas  sp.,
Escherichio coli. and afew other pathogenic bacteriato awide variety
of antibiotics has been linked to unwise use of the same antibiotics
against infections in foo d and pet animals arond the world as well as
in bnmans. Several methicillin-resistant 5. anrens (MRESA) strains bear
susceptihility markers for other antihiotics, and some strains have
been shovwn to be resistant to up to 23 antibiotics (Maple ef af.. 1989).

© Apthor, 2023
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The major factor contributing to micrebial resistance
is the microbes’ biofilm formation which permits them
to withstand severe environmental conditions and
antimicrobial agents. The biofilm-forming bacteria are
resistant to antimicrobial agents due to the lack of
penetration of antimicrobial agents (Frank & Koff,
1990). Complex extracellular elements. such as
polysaccharides, proteins, lipids, toxins, metabolites,
and DNA, form biofilms (K Chan & T Abedon, 2015
Sharma et al, 2016). The study of biefilm-forming
pathegens has received significant attention over the
past decades. Biofilms have tremendous consequences
for public health consequent of their role in some
infectious illnesses and device-related infections.
Biofiim-forming bacteria are one of those that canse
serious infections. Biofilms are implicated in a wide
range of microbial diseases in the body. As many as
60% of bacterial infections treated by physicians
woHdwide are related to hiofilm formation (Costerton
et al., 1999).

Plants can natraly produce a wide range of
molecules, especially secondary metabelites, which
have been shown to protect plants from pathe gens due
to their bielogical properties (Hancock et al, 2015).
More than 3000 essential oils (EQ), complex mixiures
primarily composed of secondary metabolites, have
been identified and known among these molecules
(Bassolé & Juliani, 2012). Many essential oils have long
been known for their antiseptic, antioxidant, and
anesthefic properties, and many have been used in
traditional medicine.

Essential oils are rich in biolegically active compounds
with antibacterial, insecticidal, fimgicidal, nematicical,
herbicidal, antioxidant, and anti-inflammatery
properties (Bhavaniramya et al, 2019% Turek &
Stintzing,. 2013). Three hundred have been
commercialized and are commonly nsed in cosmetics,
flavors, and the food industy (Bhavaniramya ef al,
201% Van de Braak & Leijten, 1999). They are aso
utilised in the food industry as spices or to formulate
drinks (Koul ef al., 2008).

MATERIALAND METHODS

Collection of plant materials

The different common medicinal plants like
Azadirachta indica (Neem), Ocimum sanctum (Tulasi),
pats like leaves and flowers, were collected from
different localities of Amwravati region, East of
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Maharashtra state, India. The collected plant materials
were soon fransported to the research laboratory and
washed with sterile water,

Extraction of essential pils

Essential oils are volatile, aromatic oily liquids that can
be extracted from various parts of plants. particularly
aerial parts like leaves and flowers. The extraction was
carried out using the Clevenger apparatus (Desam et
al., 2019).

Collection of clinical samples

A total of 342 different clinical specimens were
collected under aseptic conditions with universal
safety precautions to minimize the risk of infection.
The samples involved in this study were urine (94),
catheter tip (42). pus (46), sputum (83). and biood
(77) collected from Anwavati and Akela district
hospitals and private pathology laboratories using
standard methods (Ha et al., 2015). The samples were
collected with wmiversa safety precations and
transported to the Iaboratory without delay. Samples
were obtained from both outpatients and thosze
admitted to hospitals. The patients were primarily
diagnosed for a probable causative pathogenic
bacteriom. which helped in presuming the type of
mediato be used Though. every sample was spreadon
all the four selective media viz EMB media for E. coli
and Mannitel salt agar for 5. aureus, after spread plate,
the selective isolates were made as pure culfires and
used for further cultural characterizalion and
confirmation ofthe isolated species.

Biofilm production assay

Biofilm producton was assayed by the tube methect a
loopful of isolated organisms was inoculated in 10 mL
of trypticase-soy broth with 1% glucese in test tubes.
Incubate the tobes for 24 hours at 37 °C After
incubation. tubes were decanted washed with
pho sphate buffered saline (pH 7.3). and dried Tubes
were then stained with crystal vielet (0.1%). Wash
excess stains with distilled water. Tubes were dried in
an inverted position. The scoring for the tuhe method
was made corresponding to the resulis of the contiol.
Biofilm formation was considered positive when a
visible, thick film lined the wall and the bottom of the
tube (Christensen ef al.. 1982).

Antimicrobial activity testing of essential oils
The Agar disc diffusion method was uvsed for the
screening of the anfimicrobial potential of plant
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essentia oils on Muller-Hinton agar as described by
the Clinical and Laboratory Standard Institute (CLST)
standard manua (CLSL 2012). The bacterial
suspension was spread evenly over the surface of the
Mueller Hinton agar plate, A sterile disc of 6 mm
diameter (Hi-Mediaa Mumba) was soaked with
essential oil to be tested. The discs were placed on the
surface of seeded Petri plates aseptically and essential
oils were allowed to diffuse into the agar. The plates
were then left umndisturbed for 30 min. After
incubation at 37 2C for 24 hours, the plates were
checked for the zone of inhibition. The assessment of
antibacterial activity was done by measuring the
diameter of the growth inhibition zone formed around
the disc.

RESULTS AND DISCUSSION

Extraction of essential oils

The freshly collected leaves of Azadirachta indico
yielded 0.16 % essential oil and 0. sancum yielded
0.181%, as found by the Oevenger method The
resultant essential oils were addedto 2 % DMS0 50 as
to facilitate its solubility in water and use in other
experimentations later on. A standard working stock
solution of essential oils was createdin 1 mi DMS0 and
stored in arefrigerator.

Collection, isolation, and characterization bacterial
isolates

Atotal of 342 specimens from urine, catheter tip, pus,
blood. and sputum were collected from government
general hospitas and private pathelogy laberatories

within Akela and Anwavati city. The samples collected
from Anwavati and Akola regions were from individual
patients and considered to inclnde a distinct
pathogenic strain. Hence all of the samples of wrine,
blood. sputum and catheter tips were used for
bacterial iselation. The patients were primarily
diagnosed for a probable cansative pathogenic
bacterium, which helped in presuming the type of
mediato be used Though, every sample was spreadon
all the fowr selective media viz EMB media for E. coli
and M amnitel salt agar for 5. aureus, After spread plate,
the selective iselates were made as pure culbures and
used for forther cultural characterizafion and
confirmation of the isolated species. OF a total of 342
samples, 94 wrine samples (275 %). 83 sputum
samples (243 %), 77 blood samples (22.5 %). 46 pus
saniples (13.4 %) and 42 (12.3 %) catheter tip samples
were sampled. From those 184 samples showed
bacterial growth te give pure isolates.

Biofilm production of clinical isolates

Out of 184 isolated 90 isolates (75 %) were shown to
have biofilm prodoction which incduded strong and
mo derate biofilm producers and 30 weak or non-
biofilm producers. The highest hiofilm producing
percent isolates were of E. coli (74.07 %) and & aureus
(7368 %). This study focused on iselation research
with a particul ar emyphasis on bio film develo pment.

In the present sindy, a total of 342 different clinical
specimens were collected from the government
general ho spitals and private pathology laboratories of
Akola and Amravati cities of Maharashira which stand
as arepresentative developing city in underdeveloped
countries.

Table 1: Essential oil yields of dried leaves of selected plants using the Clevenger method.

sr. Weight of leaves ey s .
ik Plant 2) igh Mean essential oil yield [g] | Mean percent yield %)
1 Azodirachta indico (Neem) 1000 1.613 + 0.004 0.16
2 Ocimum sanctum (Tulsi) 500 0.905 +0.002 0.18
Table 2: Distribution of dinical pathogenic microbial samples from Akola and Amravati regions
Sr. Faat e Bacterial isolate Predominant isolates
no wearame frequency E. colf 5. aureus
1 Urine 66 54 8
2 Sputum 43 5 12
3 Blood 11 2 (i
4 Pus 40 7 5
5 Cath eter Tip 18 8 6
Total isolates and its percent 184 A 37
pe (41.3%) (30,98 |

WL HiscLm
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Table 3: Antibacterial activity of plant essential oils against E. coli

:I; Test organism Aradirachta indico [mm) [iiﬁmm sonctam "Fg’::;ugﬁ:..n:r I
1 EC-2 26100 297103 0
2 EC-3 35100 24503 0
3 EC-4 54+0.0 25503 0
4 EC-6 6.4 0.0 29.8+03 0
5 EC-7 4.7+0.0 28703 0
6 EC-9 7.810.0 26.1+0.3 0
7 EC-11 84100 29.2+0.3 0
8 EC-12 5.810.0 27403 0
9 EC-14 7.710.0 24203 0
10 EC-15 9.810.0 25.3%03 0
11 EC-17 10+0.0 25.2+03 0
12 EC-18 3.0+0.0 26.7t0.3 0
13 EC-20 26100 294+03 0
14 EC-21 7.810.0 28303 0
15 EC-22 89100 25,6103 0
16 EC-24 6.4 +0.0 24,303 0
17 EC-25 71100 285+03 0
18 EC-26 82100 27603 0
19 EC-27 54100 24.6%03 0
20 EC-28 4.21+0.0 296+03 0
21 EC-30 5.610.0 288103 0
22 EC-31 31100 27.7t03 0
23 EC-33 28100 264+03 0
24 EC-35 3.1+0.0 5.8103 0
25 EC-39 5.210.0 24.2+03 0
26 EC-40 4.6%0.0 28903 0
27 EC-43 88100 27503 0
28 EC-44 7.1+0.0 28103 0
29 EC-45 6.5 +0.0 26303 0
30 EC-47 6.210.0 29903 0
31 EC-48 84100 0.5+03 0
32 EC-49 1500 21,303 0
33 EC-50 28100 26403 0
L EC-51 74100 27.7t03 0
35 EC-54 54 +0.0 28603 0
36 EC-56 3.310.0 25.4+03 0
37 EC-57 4.1+0.0 26,3103 0
38 EC-60 5.210.0 295%03 0
33 EC-62 4.6%0.0 28303 0
40 EC-69 3.8+0.0 27.8+03 0
282 | Int J. of Life Sciences, Volume 11 (4) 2023
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Table 4 : Antibacterial activity of plant essential oils against 5. aureus

Sr.no | Test organism Azadiradita indica [mm) Odmum sanctum Negative Control
[mm] (DMSO) [mm)
1 SA-2 2100 52103 0
2 SA-5 35 00 234 103 0
3 SA-B 74 100 266 £0.3 0
4 SA-7 4100 284 0.3 0
5 SA-8 8.6 x00 242103 0
6 SA-12 45 00 235 t0.3 0
¥ SA-13 38 100 214 0.3 0
8 SA-15 5100 26,703 0
9 SA-16 4700 52103 0
10 SA-19 33100 23103 0
11 SA-20 35 00 225 03 0
12 SA-21 3.7 100 23303 0
13 SA-24 16 +00 154 +0.3 0
14 SA-X5 8.8 100 55103 0
15 SA-26 6.2 100 268 +03 0
16 SA-28 5300 24.8+03 0
17 SA-29 4.8+00 226103 0
18 SA-31 3.6 100 219 %03 0
13 SA-34 24 100 24.7+03 0
20 SA-36 23100 23.8+03 0
21 SA-38 74 +00 227 103 0
22 SA-39 4100 24.3.£0.3 0
23 SA-43 8.6 00 237 t03 0
24 SA-45 91100 5403 0
5 SA-47 74 00 265 t0.3 0
26 SA-51 5200 248103 0
27 SA-54 35 00 278103 0
28 SA-56 64 r00 269 £0.3 0

The stdy was conducted to understand the
prevalence and type of the pathogenic bacteria at
these sites. These samples were isolated from various
body fluids such as wrine. pus. sputum. blooed and
catheter tips since these samples are reservoirs of
infectious and pathogenic bacteria for study of their
distribution. The hish incidence of pathogenic
nicrobes denotes the prevalence, higher infectivity,
low hygiene, high pepulation density and lesser
knowledge to avoid it. The high percentage of samples
collected from wurine (27.4 %) indicated the higher UT1
related patients in the hospitals at the time of

s ilscnm

Int. J. of Life Sciences, Volume 11 @) 2023

sampling. The low percentage of samples collected
from catheter tips (12.2 %) were the only patients
available in the entire sampling period The higher
amowmnt of sampling is partienlarly necessary to draw
out a logical and statistical resmlt. Studies have
indicated that & aureus is generally foumd arowmd
wound infections like pus, while E coli is typicaly
predeminant in wrinary tract infections (Rai ef al,
2017; Russe & Johmson, 2003). Our research found
that the essential oil of 0. sanctum yielded 0.18% ofits
tota yield which was consistent with Mathew (2017}
findings on the same plant. The least percent yield in
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our study was recorded for Azadirachta indica (0.16
%). Dastan ef al. (2010) reperted the similar result for
A indica essential oil (0.1 %). Okhale ef ol (2018)
reported greater essential oil vield from A indica (L2
%) through a different explant using reoots. This
indicates that different yields can be obtained through
the use of different parts of the plant (Fomari ef al,
2012).

The antibacterial activities of plant essential oils of
Azadirachta indica and Ocimum sanctum, were tested
These plant essential oils’ antibacterial properties
demonstrated their wide-spectrim inhibitory effect
and severely restrained the growth of90% ofbacterial
species. When tested using the Kirby-Baner disc
diffusion method. the antibacterial activity against
pathegenic erganisms of plant essentid oils except
Azadirachta indica was recorded in the range of 10- 40
nmm. The poorest inhibitory activity (00-10.0mm)
against all the bacterial isolates is shown by
Azadirachta indica oil.

Alack of detailed understanding of the mechanisms of
the individnal components of essential oils, thuns
accrediting our superficial consideration of dominant
synergy and antagonism. Future research should
therefore explore the mechanisms of the individual
compo nents of essential oils, as well as bring together
efficient research inte the synergistic mechanisms
between two combinations to combat against biefilm
forming bacterial diseases. Therefore. innovative new
strategies for drugs development and synergistic
simdies could provide an interesting platform in the
near future for this areaofresearch.

Conflict of Imberest: None of the authors have any conflicts of
Interest to disclose
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Abstracy : Alkali metal salts of various amino acils received more attention by researches beeanse of thewr various industnal
applications. Recently they are investigated for ther vsed as carbon dioxides chemmcal absorption agents, These salts have
conductance which closely depends on number of tons in soluton, size of 1ons and mobility of ons in solution. Present work regards
with conductometrie study of lithinm sodivm and potassium salts of alanine, In the present work conductometric parameters,
observed conductance was measured and further, specific conductance, molar condoctance and thermodynamic parameters (change
in free energy, change i entropy and change in enthalpy ) were calenlated forther concentmtions mnge of (0.01 to 0.13) M and at
temperatures 298 15, 30315, 308 15 and 31315 K. Observed values of condoctometnice and thermodynamic parameters values
helps to understand a solute-solute, solute-solvent and solvent-solvent mieraction and this information will be helpful o evaluate
their mole in carbon dioxide removal and other industnal applications,

Keywords: Salts of alanine, lonisation, Meolecular interaction, condoetometrically.

L. INTRODUCTION

Human civilisation is suffering through varows health and environmental problem sow a day due o climatie change,
which s a result of excessively change s atmospheric backgronnd, Climatic change s mostly cavse by global warmmg, Carbon
dioxide emssions 15 mam contributor for global warming-a most concernmng- environmental 1ssue. C05 caplure using post-
combustion techmigue s mostly used m the chemical processing mdosines | Alkah metal salt solution of the amino acid 1s
developing into an absorbent for COscapure, Forevaluation and thorowgh chameredsation of the solvent for CO- collection and
other industrial applications. the physicochemical properties of solvents are reguired™ . Solubility, wonsation and mobilization
of metal salt closely refated 1o their conductivity. lomsation and solubility strongly mfluence by molecalar interaction kike soluie-
solute mteraction, solute-solvent and solvent-solvent intersctions. Intra and imermolecular mieraction effect on these
condoctvities. Conductometric measurements are one of the unigue non-destructive, environmentally friendly. and simple to
handle research techmgues. The mesults and thermod ynamie parameters obtamed in conductometne measurements will also
become o wseful ol to predict drug setivity and drug effect in medicinal and drug chemistry, Navarmo er al” studied the
physicochemical properties such as densities. refractive indices, electrical conductivity und viscosities of agueous potassinm and
sodinm salt solutions of serne at normal atmospheric pressure and at various temperatures, Tirona et al” reported the densities.
viseosities, refractive indexes, and electrical conductivities of aqueous alkali (potassium or sodiom) sales of the alanine at varions
temperatures but at higher concentrations. They vsed experimental validation o correlate the density, refractive mdex. and
electrical conductivity of the amino acid salt solutions with temperature and amino aeid salt concentration. This gave avemge
ahsofute deviation valwes of (L.03%:, studied densities, viscosity, refmetive index and electrieal conductivity of agueous alkali
salts of the g-alunine at vanows temperatures and concentrations for that an empircal equation was applied 1w comelate the
density. refractive mdex and electnical conductivity of the amino acid salt solutions with temperature and concentrmtion, which
gave average absolute deviation values of (035, 0.01 %, and (L6% . respectively.

Alanme have their own importance in medicinal sciences and pharmacentical serences doe o their significant application
Metal salt of these amino acid affects the solubihity and conductivity, Conductometric myestizatiom received more attentiom of
rescarchers for molecular interactions investigation al various concentration and different tempertures® ' by using different
types of mokcales.

Thermodyoumic and conductometne properties for sgueous sodinm, hithiom and potassinm salt solutions of L-alanine
have not yet been discussed n the literature at o bower concentration range and different emperatures, Therefore, beanng these
things in mind presently work desizoed this scheme deals with the stody of conductometne properties such us observed
conductance (5}, ahead specific conductance (1o and molar conductance (A, thermodynamic belaviour (AG, AH, and A5 and
Walden product of lithium, sodinm and potassinm solts of Leglaninate different concentmtions and different temperature, The
conductivity was measured for their concentrations range (001 to 0015) mol L' and at 298,15, 303,15, 30815, and 31315 K.
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. EXPERIMENTAL

All AR grade chemicals and solutions were used through this work, L-alanine (Al CAS No. 56-41-7, 99% purit v) was supplied
by § D Fine-Chem Lid, India. Lithinm hydroside (LiOH, CAS No. 1310-65-2, GR, % purity) was purchased from Sigma Aldrch,
while sodinm hydroxide (NaOH, CAS No. 1310-73-2 GR. Y5 % purity ) and potassinm hydroxide (KOH, CAS Mo 1310-55-3. GR.
Ui % purity) were purchused from Merck. All the freshly prepuared solutions were used for investigations. Concentmtions of alanine
solutions varied from 001 M w 0015 M Agoeons solutons of ithinm alaninate (LA ), sodinm alonmate (SA ) potassium aloniog te

( PA) were prepared by newtralising the aming acil with an eguimolar quantity of buse LiOH, NaOH, and KOH, respectively,

Figure 1. Structur=s ot LA, 54, &nd PA

- J #1) J Kt =

v L-oban muge soctmm L-planinare eviss b | -alarimae

[ METHODS AND METHODOLOGY: CONDUCTIVITY MEASUREMENTS

Measurements of electrical conductivity of each sample were dome with o digital condoctivity metre. A sample of the
solution was taken using o <ample be that was sospended from a stand and dipped into o tmosparent water buth with glass walls
and un opening above the water's surfice. Ench sample solution was put into the sumple tube g predetermined amount, To measure
the conductivity, a conductivity cell was submerged m a sample solution, A thermostar was used o maintain the thermal stability
of the water buth within +0.01 K, A standan] KCl solution from Merck was used 1o calibrate the conductivity metre. X mb of
sumple, with its emperature regulated by placing the sumple tube in o water bath. were used for each measurement. Following cach
aseessment, the conductivity. The conductivity was measured for their concentrations moge (K01 1o 0. 15) mand at 298 15, 303,15,
IEE, and 313,15 K. Further, molality is converted mto molarity for molar conductance caléulations,

The conductivity cell was cleaned with deionised water and ethanol after each test w get nd ofany adhering material and
il wis then dried before being used for the following measurement. Three measurements were made and the averige reading was
used, The caleuluted overall measurement uncertainty was =105,

IV. RESULTS AND DISCUSSION

For agueons solutions of LA, SA and PA electrical conductivity were recorded for 001 10 (015 m concentration. From the
data observed conductance (G, ahead specific conductance (k) and molar conductance (/) were deternined by lnown literature
method and tabulated in Table-1 and Table-2 a1 298, 15 K 30815 K, 30815 Kand 313,15 K respectively

Tahle-1, Table-2, Figure 2, Figure 3 and Figure 4 reveals that along with increase in a concentration from (LKW o 0. 15
m observe conductunce and specific conductance increases while molar conductance decreases for LA, SA and PA solutions, As
lemperature incredses from 298 K w 313 K observe conduc tance, specific conductance and molar conducitance increases same metul
slts solution. From Figure 5 it is observed as Observe conductanee inereases from Li-salt to Na-salt and from Na-salt o Kesalt for
a particular amino acid, Similar trend s observed for specific conductance and molar conductunce.

LAMG [le/ )< BALG fle/h) = PA(G /le/ )

During this investigation it wis also observed that the observed conductanee (G), specific conductiance (k) and molar
conductance (/) values of PA are greater thun SA and for SA greater than LA solotions, which clearly ndicates that PA has good
conductivity and mobility - solutions, This could be as a result of the creation of hydration spheres around metal wons that,
depending on their size, impede the mobility of the wns insolution. This information is helpful for diffusion of ons or good dug
effect of PA is comparatively good than SA ond LA,

The (K sp) and thermodynanmu cs parameter viz changein free energy (AG), change m entropy (AS) and chunge n enthalpy
(AH) 0 fIISA were determined by lown literature metho d at varioug molar concentrationand tempertures and result are presented
in Table 2, Tahke 3 and Table<d. From these tubles it is observed as long with inerensing concentration Ksp values merenses
contumously while decreases with the tenperature. AG values shows sxactly oppostte trend to that ofE sp. A s tenperature increuses
from 208 K to 313 K, AG increases and decreases continuously with concentration ofthe solution. All the studied systems have
poative AG values suggest that m the solvent, the dissociationprocessis favoured over the assocation process. The negative values
of AH and AS suggest the dissociation process 15 exothermic and decrease m randonmess i the solvent, respectively ',
V. CONCLUSION

[t was observed that the observed conductance (G), specific conductance (k) and molar conductance (A) values o fPA are
preater than SA and for SA preater than LA solutions AG walues exhibit an identical rewersal of the Ksp vend. With the
concentration of the solution, AG constantly increases and lowers as temperature rises The fact that all of the systems under study
lave positive AG values indicates that the dissociation processis preferred to the attaclhimert processin the solvent. The e xothermic
nature of the dissociation process and the decredse in solvent randomness, respectively. are suggested by the negative values of AH
and A3,

The structure of the dmug as well s nature of that drog directly affects these pammeters. The temperature molar
concentrations und percentage compositions are also responsible for changing the values of these parameters, The solute-solvent
interactions, and solute-solute interaetions can be studied from the above data, The mternal geometry as well as internal and intm
hydrogen bonding also affect these parameters, These experimental values as a function of lemperature snd concentration using
suitable correlations, could be useful for the design of processes utilizing the studied solutions as solvents,
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‘Table-1. Observed Conduclance (G) and Specific Conduclance (K

of LA, SA and PA at dilferent le mpecalures.

tnu:.lL' o m'-‘[:mu' o ( m.i.l L) A0 (8yom7)
2015 K | 30815 K | MEISK | 313 15K Q08 15K | 303 15K | 3WI5K | 31315 K
LA LA
000982 (.75 (.84 (.95 .05 R 0.735 0.523 {1,932 1425
002905 1.50 2.15 2.44 2.68 002896 |.862 2. 107 23491 2626
0.05094 296 333 371 4.07 0.050749 2401 3.263 3.636 R
006990 364 4.10 4.53 499 0069649 1567 4.018 4.439 g 8O0
009139 4.3 4.89 541 5.97 0 o2 4302 4792 5.302 54851
U1 10EG 505 562 6G.21 682 011053 4844 5.508 .86 6684
G 13040 b T 6.34 7.01 T2 O30 5,606 6213 6.870 7.566
0. 150649 6.35 7.10 T.84 BG4 (L5024 G225 6958 T.683 BA6T
S5A SA
Q01004 (.82 092 L2 .12 Q0100 (804 0.902 [.{HH) LAas
002963 228 2.62 2.8 315 (02055 2303 2.568 2.822 38T
0.05133 3N 423 4.63 5.0 Q051408 3714 4136 4,537 4.969
007307 5.18 873 6.34 6.92 OOT2ES 50076 5:635 6.213 6. 782
009265 .43 71.14 T.86 n.6l (09238 6301 6.997 T.303 HaA38
0.10831 7.43 821 0.06 9492 0. 107949 T12R1 B.046 B.879 L322
013476 B.04 992 H95 [1.95 13436 sT6l 9122 L7351 LT
O 15057 9.73 .74 189 [ 298 015012 9535 1525 [1.652 [2.720
PA PA
(L0 THRD .94 LA .15 1.26 (L0997 0921 LLolY 1127 | 235
003163 2.60 205 3.22 3.50 003154 2607 2.891 3156 3430
005155 4.73% 4.66 308 5.54 005130 4.145 4.567 49784 5429
007331 57 635 6.95 7.6400 007304 653 6223 6811 7446
005932 6.95 165 5440 0.12 (0BG G811 T.497 #8232 B3R
0 10603 B.11 292 9.15 .56 010571 TO48 B.742 9.555 10,349
0. 13095 Y.65 1,58 138 12.59 013056 9457 10368 LL.348 12,538
0.15514 1o 12,25 13349 14.50 0. 15468 10, ETH 12,005 13,122 14210
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Table-2, Molar Conduoc tance (A) and Ksp of LA, SA and PA at different temperatures.

nm:r.lL" ) AGemmal) tmnTL" ) p
WEAS K | 30815 K | 308 15K | 313 15K 208 15K | MAI5K | A815K | 313 15K
LA LA
000879 75.0649 B, 078 U5 188 1d.697 000749 0,048 00995 L 0.09ED
0025596 64287 72,745 B2.55H 90678 O2E0G 0.8735 0.8711 (LA6A2 (. #6351
005079 37.11% 6. 254 T1.586 TH.532 005079 2.6854 26784 2.6697 2.6599
(B9 i O 57.653 63.6u4 T, 168 0aR6Y 5.0574 5.0432 5002649 S.HKE5
(02 47267 52.650 58.249 64,2749 G0e 102 B.6261 B.G09 85741 8.5417
011053 44775 U 828 55.060 6l).468 11053 12.72009 12.6852 126441 12.5979
(L L300 43,116 47,789 52839 58.19] O L3 17,6003 L7550 1740942 L7.4301
0.15024 41430 46,312 51.130 56.357 .15024 235035 234377 233617 232762
5A SA
0010 HO2EG Q0078 uo. 269 109, 6600 (LK (1043 (. 10440 (.1037 (1033
002955 T7O48 B6.903 Q5527 14483 002955 (L9080 {1, 9064 0.9034 0.900]
05 LS 72720 B0.970 Be.837 97.274 05108 27163 27087 26994 2.6900
O7285 GU.6TR 77.346 B3.282 93,4 07285 55267 55112 54933 5.4732
0238 68212 75.744 B3aR2 91 338 CLO923E LRl B.E61) #8323 LB L]
0. 107949 67427 T4.506 B2.220 a0, 024 0107499 12,1424 12 1084 1206492 12.025()
013436 65208 T2.357 T9.864 Bi.163 013436 L8, 7961 18.7434 186827 I8.6143
15012 63517 T LD T1.617 84733 015012 23,4665 234007 2332449 252505
PA PA
L0997 923493 102.222 1134034 123.846 00997 (.1035 0.1032 .1029 0.1025
(03154 526351 b].662 L0051 108.752 002154 L0358 1.0329 | 02495 {258
005139 0658 BH.BST 96866 105 637 (05139 2.71503 2.7426 27338 2.7237
007309 77360 85,136 93,180 1] . 5638 00730 5.5631 3.5476 55206 55003
UL OED0S5 76483 B4, 186 92 440 100, 363 008905 B.2574 B.2342 B275 B 1TI5
10571 15142 §1.091 (L3835 07594 (10571 6363 I EoU37 [ 15661 F1.53234
013056 12432 0413 RG.Ul19 04 5(0) 013056 17,7496 17,6994 17,6425 17.5780
15468 70327 77.613 nid 836 91,864 (. 15468 249116 24 8418 247613 24,6707
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Table-3. AG values of LA, SA and PA al different temperatlures,

[muTL"} ﬂG{J.lml'll fl'nl:.l.lL'J} ﬂHl:J.l‘l'lﬂl'J}
29 15K | MBS K | EISK | 313I5K 20815 K M35 K | JEISK [ 31315 K
LA LA
Q00979 | 2283046 | 2322955 | 2362100 | 2401382 | 000079 | -346014.31 | -357602.71 | -369382.06 -
002896 | 1746146 17761.36 1B062 62 1836525 | (002896 345UE 1 86 | -35756396 | -36U336.87
005079 l4676.61 49249 51 15184.37 1544030 | 0.05079 | -345055.72 | -357532.75 | 36930047
U06269 13107 65 13334 54 13562749 13792 41 0069649 345936, 10 | -35750033 | 36927316
O 2 L1T83.85 198854 12194.59 P2402.00 | 000102 | -345915.48 | -357464.73 | 369244 .48 -
(.11053 | 1082078 L1009, 32 1 1199.22 LI3G048 | 011053 | -345897.31 | -3574603.05 | -369219.2] -
(LA LIS 53 W90 8T 136727 LOS45.04 | (L13001 | -345870.45 | -357441.74 | -369194.37 -
15024 Q3R 75 A6 1,76 9626.13 OT01.88 (15024 | -345860.94 | -35741965 | -369168.63
SA SA
Ou1001 | 2273017 2311843 | 23508.05 | 2389903 | 001001 | -346013.81 | -357602.11 | -369381.36
002955 1736291 17661.16° | 1796077 1826175 | 002955 | -34598 108 | -357563.03 | 36933578
005 108 [4648.71 [4090)] . 44 [5155.54 [S411.00 | 005108 | -345955.40 | -35753238 | -36930(0.03 -
007285 12887.65 1311085 1333541 1356133 | 007285 34593296 | -357505.59 | -369268.80
U238 | L7027 1191373 121 18,54 1232473 | 000238 | -345014.20 | -35748320 | -369242.64
U079y | 1083616 1112664 | 11318.47 LIS1167 | (.1079 | 3458094066 | -357465 85 | 369222 47
13436 De52.8T HHK25.17 PO9E Hd FOATART | (k13436 | -345875.48 | -357437.00 | -369188. 85 -
(,15012 Q3266 L6574 Q6a30L17T 079598 (15012 | -345861.05 | -35741978 | -369 168,758 -
PA S5A
U997 | 22749349 23137.97 | 23527491 | 2391922 | 000907 | -3d603.90 | -357602.21 | -36938] 48
003154 | 17039.02 1733184 17626:01 1792156 | 003154 | -345978.45 | -3575359.88 | 36933211
005134 14617 82 45 70.04 1512301 [5378.55 | 005139 | -345955.06 | -357531.96 | -369299.55
007301 | 1287133 1309426 | 13318.55 1354420 | GO7300 | -343932.73 | -357505.31 | -364268.47
008905 | 1189217 2015, 65 12306.54 1251578 | 008905 | -345917.34 | -35748694 | -36Y247.06 -
010571 [ 1,72 1123396 | 1142756 | 1162253 | (LI0571 | -343901.76 | -35746835 | -3649225.40
(13056 Q004,59 10169 .55 134563 [O052304 | (L13056 | -345878.95 | -357441 .14 | 36919367
U 15468 915450 Q31509 947704 LA 3T (15468 J45856.86 | -357414.79 | 369162 97
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Table 4.4. AS values of LA, SA and PA al different temperalures

M (molL") AS(J ol K
20815 K | 308.15 K | A8 15 K | 313.15K
LA
0.00979 -1237.14 -1256.25 -1275.36
().(12896 -1218.99 -1238.08 -1257.18
0.05079 -1209.57 122864 -1247.72
(L.06969 -12014.24 -1223.30 124237
009102 -1199.73 121878 -1237.84
0,11053 119644 -1215.48 -1234.52
(0.1 3001 -1 193.68 -1212.71 123174
0150124 -1191.2] -121023 122925
SA
00101 -1236.77 -1255.88 -1274.99
0.02955 -1218.66 -1237.75 -1256.84
L5108 120847 122855 -1247.62
{07285 -1203.49 -122255 124162
009238 119948 -1218.53 -1237.58
{0.10799 119683 -121587 -1234.92
(113436 119312 1219.15 -1231.18
0.15012 -1191.22 -1210.24 122927
PA
000897 -1236.84 -1255.95 -1275.06
003134 -1217.57 -1236.65 -1255.75
(.03 139 -1209.37 -1228 44 -1247.52
0.07300 -1203.43 -1222.50 124156
0.08905 -1200.10 -1219.15 123821
00,1057 1 1197.19 -1216.24 -1235.28
0.13056 119361 -1212.64 -1231.67
0.15468 119071 -1209.73 122575
e FOE 1S K
—f—303.15 }
J08.15 K
31315 )
8
6
4
2
o
o 0.0z 0.04 0.06 Q.08 01 012 0.14 0.16
M

Figure 2, Plot of Conductance (G) vs molality (m) of lithium
alaninate in waler at dilferent temperatures (T)
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Figure 3. Plot of Conductance (G) vs molarity (M) of sodium
alaninate in water at different temperatures (T)
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Figure 4. Plot of Conductance (G) vs molarity (M) of potassium
alaninate in water at dilferent temperatures (T)
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Figure 5. Plot of comparison of conductivity (G) of Li-ala, Na-ala
and K -ala vs molarity (M) in water at 298.15 K.,
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This study mdicates the signuficance of aquatic plants m elimunating pollutants and
treating wastewater Aquatic plants delwer several benefits to humans However, under specific
condition leading aquatic plant species become challenging placmg both marine and freshwater
enviromments at risk right now For medicinal and horticulbural purposes these plant species are
often imported from cther regions, but they finally escape domestication and establish natural
populations However by usiig these plants pollutants, such as hydrocarbons and other
hazardous and carcinegenic substances, can be remeoved Due to thewr much lower cost and
higher efficiency aquatic plants have numerous applications in wastewater treatment According
to several studies aquatic plants te be smlss for wastewater treatment and to reduce pollutants of
wastewater According to the mtemational effluent standards for ymigation the treated wastewater
by aquatic plants was with acceptable quality

Keywords: "Wastewater, aquatic plants, pollutant, wastewater treatment

Introduction :

Vegetation's are the cluef sowce of nutrition However, numerous aquatic plants can
benefit to remove pollutants mn wastewater Teomie pollutants and artificial chetueals have
mncreased dramatically mn ecosystems in recent years. Ecology gets damage due to the toxc
pollutants such as solvents, pesticides, dyes, and other chemieals which found in waste water
Such toxic chemicals get removed by using aquatic plants such as Water Typha, Colocasia
Hyacinth, Canna, and Arabica In a competitve environment these aquatie plants absorb organie
and morganic pollutants. & name for this techmique 15 Phytoremediation (Garad, 2022 and
Anming et al, 2013) Potable water 15 an expected necessity in huunan life apart from food and
shelter Burface and underground water are the major sources of clean water However, with the
rapid growth n population and mereasmg industnal development many water sowrces have
become polluted More than 40 % of the world's population suffers water scarciby (4l et al |
2020, and Connell, 2018)For natural flora, fauna and all Envwonmental components it 1s
dangerous to releasing waste matenial and residuals directly i1 water bodies Proper treatment
method should be given to waste water before being released into the envircnment. Presently, old
wastewater treatment methods aren't always beneficial m reducmg contanunants but however
shght amounts of pollutants can still be present i the treated water

Since these pollutants are toxic in nature which may affect the habitat as well as many
cellular functions m plants (Ahmadi et al, 2020, Mohebi, and Nazan, 2021) Contaminated
wastewater 15 unmensely harmful to aquatic health and the environment (Ahmed et al, 2017,
Carstea et al, 2016, and Mendoza et al , 2015) Wastewater reclamation 15 the only remamning
alternative for increasmg requirement of water in the agneultural and industrial sectors (Tee et
al, 2016) The current study lightens the treatment method which 15 environment friendly as well
as eluminate pollutants from wastewater.
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Wastewater Pollution Due to growmg industmialization, rising population, and
wbanization huge quantities of polluted wastewater are discharged into the environment
(Rezama et al |, 2015), about 359 4x102 m3/year (Jones et al, 2021) According te the United
Mations a percent of all public and industrial wastewater in developing countries 1s released
without bemg treated (Toseph et al, 2019) In developing countries with limited water supplies
wastewater 15 utilized for urigation, posing a health concern to all people (farmers and
consumers) while providing agricultural systems with nutnents (Wemer et al | 2018) Sigmificant
amount of agriculturally important nutrents as well as a Non-biodegradable heavy metals
(HWs), zine (Zn), Wickel (M), Copper (Cu), Chrommm (Cr), Mercury (Hg), Cadmmum (Cd),
Lead (Pb), and Arsenic (As) may be present in wastewater (Turan et al , 2018)

Hence worldwide Environment friendly wastewater treatment technelogtes that allow for
the reuse of important nutrents are gamning trachion (Rezamia et al, 2015) In recent decades the
term "heavy metals (HIVs)"has been widely used  High atomic weight and a density of at least
five times that of water are metallic elements Microorganisms can't decompose hence it 15 non-
biodegradables thus they are hazardous compounds (Paul, 2017, and Gceher et al |, 2017) Majorly
1 the natural water bodies heavy metals enhance the nisk As tomeity, bicaccunlation, and
persistence of environment 1s conecern heavy metals play dangerous role which rise pollution
level. Because carcinogenic and poisonous properties of heavy metals which directly plays
detrimental effects on public health In impoverished nations, many drinking water treatment
procedures such as chlorination, sun sterihization, and boiling, are inadequate at removing HMs
(Joseph et al , 2019) Air deposition and volcanie eruptions 1s the natural process by which heavy
metals get dissolved innatural water HWMs can form as a result of a variety of factors, including
as normal erosion and weathering, as well as human activities (Brevik and Burgess, 2015) Usual
sources of HMs from rock weathening and leaclung i the environment are normally of httle
consequence given the high level of natural actwity that defines the modern werld (Paul, 2017,
Goher et al, 2017, Tchounwou et al, 2012, and Elbehiry et al | 2019) HMs mto the environment
can also be release by bio-geochemical processes (Chowdhury et al, 2016) Despite allowed
guidelmes and updated legislation, metal 1ons are commonly emitted as dangerous pollutants in
aquecus effluents from various metalworking, chemical, electrolytic plating, coal mining, and
pharmaceutical sectors (Humelnien et al, 2020) HM-contammg paints, coatmgs, pigments,
pesticides, and fertilizers, electronics, coal-fired power plants, petrolenm combustion,
microelectronics, galvamzation, chemical, phammaceutical, plastics, fabrie, and electroplating
industries, battery, high voltage lmes, refinenes, and paper mulls produces heavy metals (Paul,
2017) 4As well as industrial activity, the photo engraving methed, photochemical treatment, or
chemical milling, can expose water sources to metal 1ons 1in varyng quantities and combinations

Each year, large quantities of agnieultural waste are produced across the world Apart of
these agricultural wastes 15 dumped straight into water bodies, causing severe water pollution
Furthermore, adding kitchen waste mto untreated or madequately treated wastewaters can have a
variety of hannful envirenmental consequences with the introduction of HIMs If sensitivity level
15 exceeded these metals become hannful to humans and other bio systems In many developmg
countries heavy metal pollution 15 a sigmificant concern affecting both the quality of dnnkmg
water and the aquatic ecosystemn So it 15 very mmportant to sensibly managed and monitored to
ensure that they meet envronmental standards for each kind of water supply (Chowdhury et al |
2016, Goher et al, 2017, Paul, 2017, Elbasiounty et al, 2020, Humelnicu et al, 2020, and
Mostata et al., 2020) According to European water regulation water regulation; the annual
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average ecological quahity standards (AA-EQS) for internal groundwater are < 1.2 and 0.25 pg/L
for Pb and Cd, respectively The liughest allowable amounts of Cd and Pb in natwral water for
human preventwe care are 072 - 1.8 ug/l. and 25- 65 pg/L, respectively Accarding to the
World Health Organization recommendations for Pb and Cd content in dnnkeing water are 001
and 0003 ug/L, respectively, (Yap et al, 2017, Elbelury et al , 2015, and Grenni et al | 2019)

Several national authorities have enacted severe laws and restnctions because heavy
metals are cne of the prmeipal priorty contaminants and are quuickly becorming one of the most
entical environmental 1ssues (Kardkra et al, 2017) Metals (Co, Cu, Cr, Fe, Mg, Mn, Mo, N1, Se,
and Zn) have been known as important elements for numerous physiological and biochemical
activities Additional metals (Al 8b, Ba, Cd, Au, In, Pb, Hg, Pt, Ag, 8r, Sn, Ty, V, and U) are
norn-essential smee they have unknown biological roles (T chounwou et al, 2012) In various
matrices of the environment utmost of these heavy metals are caretul elemental residues, found
i low amounts (ppb < 10 ppm). MMany physiclogical disorders are associated with toxmieity and
carcinogenicity caused by heavy metals that are unlmown Physical and chemical characteristics
of every metal have s particular physical and chemical characteristies, this provides it with
ecological metheds of operation (Tchounwou et al |, 2012) The diseases like cancer, Parkinson's,
Alzheimer's disease, anemia, as well as harm to the gastrointestinal, neurclogical, skeletal, and
cutaneous systems observed due to acute human exposure to high levels of heavy metals (Brevilk,
and Burgess, 2015, and Goher et al, 2017) Water quality of open lakes and nivers has been
detenorating because of dumpmg of Municipal waste, unprocessed wastewater from varous
industries, and agrochernicals (Al et al, 2016) In many regions of the world meoreasmng
demands of clean water as well as the remediation of water pollution get affected (Yap et al,
2017)

Treatment of Wastewater: Unlike organic pellutants, heavy metal does not degrade and
can saturated in the body cells and thus entered in to the food system, causing various diseases
Consequently, to resclve pollutien problems, heavy metals essential to be removed from the
water or so1l. The most unportant goals of remediation 15 to Reduce bicaccumulation of heavy
metals which damage anumals and plants (Wang, and L, 2018, Elbasiouny and Elbehury,
2017} According to WHO (2011) list cadmium, Arsenic, benzene, asbestos, dioxin, and dioxm-
like compounds, mercury, lead, madequate or excess fluoride, and very toxic pesticides are
amoeng the top 10 dangerous chemicals out of which Arsenie, cadmium, lead, and mercury are
heavy metals Vollprecht et al , 2012 stated that from mdustially polluted wastewater, essential
metals must be removed from the aquecus solution before bemg recycled. It 15 essential to design
inexpensiwe solutions and produce negligible additional waste.

Gupta, and Balomajumder, 2015 stated that microorganisms were used as bio-sorption
for reduction of heavy metals and organic compounds from wastewater, Both active and non-
active nucrobial cells are employed to change or adsorb heavy metals and thew derwvatives
Kumar, and Chauhan, 2019 stated that for elimmating heavy metals agricultural waste adscrbents
have great adsorption which 15 uwestigated by many researcher MNaturally we can reduce
pollutants from wastewater by using phytoremediation Thus Rezama et al, 2015 stated that
today, the objective 15to find a long-term solution for mereasing treating wastewater capability.

Techniques for removal of wastewater polhition :
Ecofriendly aganst traditional treatiment techniques:

We should treat the aqueous selution initially before it reaches to natural water bodies
(Ahmad et al, 2012) Bioremediation, electrocoagulation, chemical precipitation, membrane
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separation, 1on-exchange resms, adsorption, coagulation, reduction, reverse osmosis,
evaporation, solvent extraction, and flocculation are the methods for eliminating heavy metals
from aquecus solutions

All of these methods has strengths and weakmnesses, however, the bulk of them are
expenswve, mnetfective when it comes to munimizmg heavy metals from large volumes of water,
and have benefits such as non-selectivity, high energy consumption, and the use of chemical
products, all of these factors need careful dumping of the mjurious waste produced (Grenm et al |
2019, Ahmad et al |, 2013 and Doula, 2006) For ehmmating heavy metals the most auspicious
todays technuque 1s adsorption which 1s highly efficient, low cost, simple design, and ease of use
(da-Silva et al, 2013, Lin et al, 2019, and Patil et al , 2019} Activated carbon, fly ash, peat,
woody biomass, zeolites, sewage sludge ash, and other biomaterials have all been shown to have
a high potential to eliminate specific metals (such as lead and ecadmuum) from wastewater (Yap
et al , 2017) Heavy metals have been efficiently detached from aquatic enviromments using a
vanety of aquatic plants, mcluding water prinwose (Ludwigia stolonifera), water hyacinth
(Eichhomia crassipes), blue water well (Veronica anagallis- aquatica), and duckweed (Lemna
gibba). In aquatic systems the heavy metals can be absorbed and wnmobilized by lwmng
organisms which 15 ultimately accumulate as solid wastes, leaving cleaned aqueous solutions The
two significant advantages of this method 15 cost efficient and conventence of processing (Saleh
et al, 2020) The dissolved elements are detached from the aquecus media by adsorption on the
rocts or translocation in the plant shoot, and the elements are then stabilized through physical
and/ar chemical mteractions Hence, phytoremediation 1s being used to treat heavy metal
contaminated wastewater more frequently In most cases 1t 1s still important to evaluate terrestrial
and aquatic plants thew performance and efficacy through many terrestrial and aquatic plants
There 15 also an important to observe at plants that haven't been studied for thewr ability to punfy
aquatic ecosystems (Saleh et al |, 2020, and Elbehiry et al , 2020)

Low-cost Treatment of wastewater (adsorbents):

Additional growth in this sector needs bigger performance at convenient prices to raise
ndustrial profit margins. Due to global availability and abundance agricultural wastes have
gamed much attention (Thines et al | 2017, and El-Ramady et al , 2020) Low cost absarbents 15
more useful in treating polluted wastewater The ability of long-tenm absorphion porous
architechures, clays, zeolites, alwnina, solid wastes, and activated carbon have been used |, but
potentially hannful solid wastes are generated 15 the primary issue Otherwise, many low-cost
adsorbents have an madequate adsorption potential, needing more study to progress thew
composition and performance before they can be employed in widely used applications
(Pourrahim et al , 2020) Agricultural wastes lilte wheat bran, maize cobs, tree leaves, batks, rice
husks, and aquatic weeds are just a few of the green wastes that have been considered for thew
ability to abscarb heavy metals (MMalakahmad et al, 2016) Usually Activated carbon is used in
wastewater treatment as an outstanding adsorbent (Grenm et al | 2019)

Becauge of its amorphous and porous nature and having a large surface area for
adsorption of heavy metals or other compounds (Tatarchul: et al, 2019) The progress of
mmovative sorbents based on solid waste for elmunating heavy metals from water might be a

cost-effective solutien to decrease treatiment expenses (Grenni et al |, 2019)

Aquatic plants Mechanisms to treat wastewater:
In the recent years most aftractng swtable treatment technologies for vanous
wastewaters are natural treatment systems like soil systems, aquatic systems, and wetlands
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These systemns depend on renewable energies such as solar, wind, and stered energy i biomass
and soil After stabilizing the pond system, one of the natural treatment systems that have been
considered i matry countries in the last few decades, especially 1n developed countries, 15 the
wastewater treatment system with plants' help (phyteremediation) or wetland systems In curent
situation applicatien of plant systems and a mere comprehenswe range of research in the
understanding plants ability to help decompose and punify pathogenic microorganisms and the
excretion of many contammants has led to inecreased (Keddy, 2010) The number of
contamunants mcluding organic matter, norgamic matter, and a varety of pathogemic
microorganisms get reduced by wetlands to an acceptable level in secondary treatment unit
(Vymazal, 2010) In the land treatment Pollutant reduction effectiveness, pollutant tomiciby
reduction, and cost-effectiveness are the success of short- and long-term treatments (Abdullah et
al, 2020) Land pollution and marme pollution has inereased due to industrialization and
urbanization (Zaghloul et al., 2020) Contamunated ecosystem statuses estimated with the help of
plants are stationary and quickly strike a balance m ther natural environment (Zaghloul et al |
2020) Prmary source of food and owygen are the aquatic plants It 1s critical for the conservation
of biological equilibrium m the aquatic ecosystem (Kumar, and Ansdason, 2020) In the broad
contaminated region of manne envwonment method of aquatie plant treatment 15 a resourceful
and cost-effective cleanup method, it naturally reduce pollutants and heavy metals (Pratas et al |
2014) The mest competent and cost-effectve method for removing heavy metals and other
enwvironmental pollutants 15 using aquatic plants (Guittonny-Philippe et al, 2015) Worldwide
constracted wetlands and aquatic plants have been used to treat wastewater(Gonto et al |, 2017,
and Mesa et al, 2020) For heavy metal accumulation selection of aquatic plant species 15 vital to
aquatic plant treatment (Galal et al, 2014) For the cleaning capacity to clean up polluted
environtnents all across the world throughout the years aquatic plants have got an excellent
standing (Gorto et al, 2017) Aquatic plants have a complex root structure that facilitates them to
accumulate contaminants 1 their roots and shoots, creating them an excellent choice for this (Al
et al, 2020) The growth and culhwe of aquatic plants take period, which mught delay the
expanding demand for aquahic plant treatment (Said et al, 2015) However, thus flaw 15
compensated by the numercus benefits this technology offers in wastewater treatment
(Kozmmska et al, 2018, and Syuleor et al, 2014) The most vital benefit of aquatic plant
treatment 1s that t 15 a green technology that mdeorses lengterm growth It uses plant and
microbe natural resources, mimmize degradation of the environment, safeguards ecosystetns, and
recovers lwes and health other welfares mclude the fact that together organic and morganic
pollutants are excellently treated by aquatic plants, building them suted for the treatment of
dwerse types of pollutants using numerous mechanisms. (Fhytoaccumulation, Phytodegradation,
Phyto- transformation,

Figure 1. Aquatic plant treatment mechanisims of treat wastewater (Mohebi, and Nazari,
2014).

Phytovolatilization, and Phytcextraction) to clear-cut or detoxify pollutants, at low-to-
moderate concentrations, it works well on soil that has been contammnated in huge quanhities and
widely scattered pollutants, polluted soil can be remnstated for agricultural use, and treated
wastewater can be used for cleaning or landscaping, reducing the negative influence of the
ecosystem  Additionally, since phytotechnology 1s modest to install and maimntamn, 1t 15 less
affluent and less expensive than additional technologies for chemical and pliysical treatment
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(Abdullah et al, 2020) The figure shows the overall mechanisms wwolved w1 aquatic plant
pollution remediation The treatment procedures for aquatic plants can be fragmented into
three categories 1.e pollutant degradation, suppression, and extraction, or a combination of these
three categories (Santos, and Maranho, 2018, Mehebi and Nazan, 2014).

The procedures used by aquatic plants to elimmate or detosify contaminants can also be
classified Removal of contaminants from groundwater or soil, bictic and abiotic mechanisms
that degrade contamimants, contanunation levels in plant tissue, volatile pollutant evaporation or
transpiration from the plant into the air, and contaminant ymmoebilization m the root zone are

Il dir s leadloa

O Prllistant mokeciles

Pyt

Examples of these mechanisms (Abdullah et al | 2020).In the process of hydraulic monitoring
plants gets absorb and transfer large volumes of groundwater mn phytoremediation of
contamunated sites For the prevention of heorizental movement and contammants vertical
leachung this method play wital mole The econsequent uptale and evaporation of wvolatile
compounids through the leave are known as plant volatilization (Figure 2) (Mohebi, and Mazar,
2014) Organme compounds wtroduced into the plant can bie degraded by plant enzymes, which
are called plant degradation Plant accumulation 1s the absorption and aceumulation of mnerals
i plant tissues

= Improvvnd water guality
- Sale acosysiam

Figure 2. Phytoremediation by plants for refining and absorbing metals in wastewater
(Mohebi, and Nazari, 2014).

The collective anaercbic and phytoremediation systems evaluated thewr potential and
efficiency for sanitary wastewater treatment COD remove up to 80% and BOD remove up to
9% using a hybrid method of anaercbic and phytoremediation systems Total coliform and
intestinal nematode abolition efficlency were 29,992 and 1008, respectwely, by using this
system According to mternational effluent urigation regulations, the treated wastewater quality
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was acceptable (Mohebi, and Nazary, 2014) These are the plants with underwater roots and
floating leaves Several aquatic plants have leng been identified for thewr capacity to eliminate
metals firom contammated enviwonments. water hyacinth (Eichhornia crassipes) (Gunathilalzae et
al, 2018), water fams (Salvima numma) (Tha, and Bianching, 2015), dudkweeds (Lemna nuneor
or Spirodela intermedia), (da-Silva et al, 2017, Daud et al , 2018), water lettuce (Pistia stratoites)
(Abbasetal , 2019), and watercress (MNasturtium officinale) (Shi et al, 2020) Table 1 framework
the potential of several aquatic plants for phytoremediation of aquatic environments Figure 3
displays several aquatic plants used for water and wastewater phytoremediation (Mohebs, and
MNazari, 2014, Mustafa and Hayder, 2020, Patel and Kamngo, 2012, and Priya and Selvan,
2017) Water pollution with effluents from industries and heavy metals growths, which has led to
amplified safety cautions In the near fuhwe clean water supply get reduce due to increase mn
Industrialization and wbamzation This has directed scientists to traming and search ways to
purify water Purifying water using traditional ways 1s costly and time- consuming, therefore,
scientists have crocked to more cost-effective substitutes hike phytcremediation, which uses
particular phytoplankten’s to filter water, and hydrophytes Several plants (Eichhomia erassipes)
have been 1ssued as purifiers of organic matter pollution (Ra1, and Panda, 2014) Like this, using
plants to decrease pollutants may contribute to their cperational applications (Rai, 2015) Also,
as a consequence of recent breakthroughs and advances n phytoremediation techniques, the use
of aqueous Hyacinth m wastewater treatment has been widely recognized, and treatment
schedules have been developed (Patel, and Kanungo, 2012) In all over the world the percentage
of Arsenic m drinling water has caused great concern, which has previously atfected many
pecple While different aquatic plants were revealed to absob Arsenic and have been
recornmended for arsenic phytoremediation, the management, transfer, and bunal of these
aquatic macrophiytes 15 a significant consideration mn excellently using the phytoremediation
uutiative, given the matenals available (Raju et al | 2015).

Conclusion:

In recent times, Aquatic plants offer much assistance to humans, with many new
applications still to be 1dentified. Wevertheless, familiarizing aquatic plant species that become
difficult under specific conditions 1s puttmg both marine and freshwater atmospheres at threat
right now These plant species are often mntroduced from other areas for medicinal or
horticultural purposes, but they ultimately escape domestication and begin natural populations
Additional pollutants, such as hydrocarbens and other hazardous and carcinogenic substances,
can be detached from water using these aquatic plants The application of growth-promoting
bacteria that stumulate the growth of rluzosphere plants and the dense plants could be another
modification that can have the mamimum treating effect In wastewater treatment aquatic plants
have many applications, due to ther much lower cost and higher efficiency. Many studies have
proved Aquatic plants to be sinks for wastewater treatiment, and they are also used m the
treatment process and to decrease or limut pollutant wastewater. The treated wastewater's quality
was sutable, according to the international effluent standards for mrigation

Table 1. Different aquatic plants' phytoremediation capabilities (Mohebi and Nazari, 2014)

Aquatic Plants
Commo
0 . Scientific Name Pollutants Type of Wastewater
Name ’
Water Eichhormia BOD, COD, Fe, Zn, M1, .
: ; Industrial wastewater
hyacinth crassipes O1l, grease,
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; Cd, Zn, N1, Pb, Cu, NO
Water lettuce | Pistia stratiotes L RS Industrial wastewater
Warrow-leaf h stifols
i Lypoa; ERgusiionE BOD, COD, color, TDS | Textile wastewater
cat-tail L
C . BOT, Cl, 302, BOD .
dj;u;l:d Lemna minor o DDJ, ™ é cu ’ " | Industrial wastewater
Water h | I t Rl T R
ater spinach | Ipomeo aquatica N P, Ni, Pb, Cd alm o1l mull effluen
M 1l :
Parrot-feather yrophylium BOT, Cl- Riverwater
aquaticum
: Ceratophyll :
Coaontail Sralopiylim NP Fish pond wastew ater
demersum
Floating fem Salvmia natans BEOD, COD, NH4 M Faw wastewater
. WVertt .
Vetiver ErRYeLA WH3 NOZ2, WH4, PO4 | Fish pond wastew ater
zZizaniodes
Sgikeﬂ water- M}mopliyllLun COD, TN, TP, NHAN Polluted miral river
nulfoil spicatum water
. BOD N TOC .
Bulrush Typha orentalis tm‘b1é1ty, N g - " | Munieipal wastewater
: . Secondary  domestic
Water-thymes | Hydrilla verticillata | BOD, COD, TSS, TP
wastewater

Water hyacinth (Eichhornia crassipes) Water lettuce (Pistia stratiotes)

I3

i ‘u;
..

/,
/¥

Common reed (Phragmites australis)

Water spinach (Ipomeo Aquatica)
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Abstract:

The present research paper decls with a caladation of atmospheric conditions and noise
level at Akola city diiring the months of Jamuary to June of vear 2022.The sites carefidly chosen
for experimentation includes Railway Station, Bus Stand, Civil line Square, Sindhi camp Square,
Jowahar Nagar Area, Akot Road and old city Square. The results shows that the noise poliition
level af some sites are exceeding the standard limit particudarly at Raibvay Station, Bus Stand,
old city Square Area and Akot Road whereas Jaowahar Nagar Area show cerfain parameters
within limifs. Decibel Meter was the device used for the experimentation. The assessment of
momtoring system therefore waordd demonstrate very usefid for control the noise pollitfion.

Keywords: Noise pollution, Jawahar Nagar Area, Decibel Ieter, Sound level

Introduction :

Aleola eity 15 located in the middle east of Maharashtra State It 15 situated between Nerth
2017 to 21.16 latitude and East 767 to 77 4 longitudes. It is the third largest city m Vidarbha
atter Nagpur and Amravah and tenth largest town in Maharashtra Akola 15 positioned north-
central of Maharashtra state, westem India, on the banks of the Morna Fiver It 15 a vital city due
to its hustory, culture, politics, and agiieulture It also has a projecting road and rail unction in
the Tapti River valley those roles as a marketable trading center Akola 15 a vital educational
mudpout with a number of colleges aftiliated with the Sant Gadge Baba Amravati Unwersity
The city 15 becommg as the market center Marathy 1s vital language spoken by most of the
pecple of Akola A bom mechanical energy striking the human ear drum 1s called MNoise
Normally conversion with the person at the distance of one meter 65dB 1s the Nommal Level &
sound of frequency 125dB gwes the feeling of discomfort to the ear while 150 dB frequencies
might kill lhuman being The noise 15 moreover natural or manmade Thenatural nowse includes
thunder, lightrung, earthquake etc While manmade noise consists of use of electrical devices,
mustcal instuments ete. The chief categories of notse pollution are:
+ Transportation noise
+ Construction noise
» Neighborhood noise
» Indoor noise
» Outdoor notse
« Industnal noise

The typical examples of noise production scurces with ther frequency in decibels are
given inTable 1.

Table 1: Noise production sources and their frequency in decibels :

Sr. No. [Sources Frequency (dB)
1 Lero plane noise at 1 meter 130
B Puen at 5 meters 100
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£ [ewspaper press 102
H Fanm Tractor 103
5 [oudspeakers 53
5 Theatre 20
7 Human Heartbeats 13
g Ereathing 10
g T elephone 70
10 Chewing Gum 20
11 (Fenerator 120
12 Crackers (Bomb) 110

Due to high frequency above the normal andible range inner ear circular canals get
dishub and make one suffer from nausea and dizziness Low frequency noise can yield
rescnance m the body organs giving the effects of amplified heartbeat variations 1in blood
pressure, breathmg difficulties. Along with vomuting, deafiiess, loss of appetite, loss of sleep,
fatigueand even cardiac failure may happen Noise causes fustrations and 15 associated with
difficulty i conecentration, trouble of rest. It causes alteration in normal sleep pattern and stops
sound sleep. It rocts hypertension which nses m sweating, hepatic uleer, undesirable change n
gastromtestinal tract, behavioral and emotional stress loud and sudden noise such as that of jet
aero plane affected Bramn and causes psychiatric illness. Noise 15 respensible for the augmented
drinking of aleohol, drugs, tranquilizers, increased reliance on sedatives and sleepmgpills. High
notse levels affect the development of fetus It associates with low weight buth babies and high
sound levels uregularty includes harelip, cleft pallet, defects in spine, neuron and smmune
deficiencies.

Control Measure:

Peoples must be made aleit and educated about noise pellution and its consequence
through switable news, media, TV, radio ete The convex lens should be attached on the traffic
square 1t 15 the round nurrer which gives the image of person comung from the backside so, there
15 110 essential of gving hom and indicator and we can decrease the noise up to 25% In
industries, the noisymachimes must be walled m a box like structure having sound absorbing
matenials on its mtemal surfaces There will decrease the noise from propagating and will cut off
the noise at the source only.

Plantation of trees:

It has been onginating that Neem, Babul, Ashel, tamarind are the effective absorbers of
sound particularly of great frequency To propagate the need of awareness amongst employees
about the 1ll effects of neise pollution on thewr health workers should use ear plugs or ear mufts
which will diminish the sound up to 15-20 dB For dropping noise pollution enclosures, shields,
bamiers and scphisticated machmeries 1s an effective and effictent method because they can cut
off the sound waves from spreading Bus, car, truck drivers should be instructed not only for
beyond speed himuts, but also not to top the notse lumit of 82 dB By increasing the number of
blades or by decreasing the rotational speed of fan the noise from the fan can be reduced Great
demand for quieter appliance, Usage of silencers, U sage of mbber tires instead of steel
wheels of vehicles One should evade long hours spent listening of MP3 players Useof loud
speakers, music players on festivals and mamages should be considered crime and strictpenalty
or fine be given launching complaint about the neighborhood noise
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Methodology:

To study and analyze the noise pollution in Akola town, a study was camed out from the
month of January to June of year 2022 In these study, 7 traffic areas were selected, namely
Railway Station, Bus Stand, Civil line Square, Sindhi camp Square, Jawahar Nagar Area, Alcot
Road and Old City Square The two timings were selected viz. mommg time (2 43 to 12 Noon )
and evening time (6 PM to @ PM) continuously ten readings wete recorded forten days for the
selected area The average reading gives the noise pollution produced in the area

Table2: Average readings :

8r No | Area Time AverageReadmg (dB)
1 Railway Station 2 00 AN - 1200 Noon 107 39
& 00 P — 200 FM 1055
£ Bus Stand ©00AM-1200Noon 049
& 00 PM - 2 00 PM 250
3 Ciwvil line Square 000 AM - 1200 Nocn o4.17
6 00 PLI— 2.00 PM 95 63
4 Sindhi camp Square | 2 00 AN - 12 00 Noon o4 17
6 00 PM - 2.00 PM 25 63
5 Jawahar Nagar Area | © 00 AWM — 1200 Nocn 102.2
600 PM - 2.00 PM 105.2
& AlotRoad 200 AN - 1200 Noon 82:5
& 00PN -2 00 PM 85.97
[/ Cld City Square 200 AN - 12 00 Noon 659
& 00 PM -2 00 PM 63 8

Table 3: Noise recorded in Decibel in different areas during 9 AM to 12
Noon up to 10 days:

In | III [IVE[Vt [VIt ][ VII| VII[IXt Xt [Aver
Area Ist
d (rd |h ph h th (th |h | age
Rallway Station 10 [10 [ 10 [107[t04 107 [ 106] 1097 1073
s55(8 [92|2 B |9 |.7 6 9
Bus Stand 83. 87 [0 p4. |81 |85
88 g21lse [g6 [85.79
5 24 p |9 |7
Civil line S¢ 04, 03, o], |, 05,
i Hne Bqtare o5 |94 |7 |04 05.893 417
9 1 o |2 8
Sindhy camp Square | 10 |99 |98 [103.p9 [100 103. 102,
1Al canp eduare : 4 : : 105 5 104 1054
39l |5 |2 B |8 6 4
Jawahar MNagar Area | 89 81 &7 | 82 e o, | 20 a3 4 a5 [p42 G570
9 7 |2 g |6 I =
Aot Road 72,73 | 79 77 | 74 76
% 3 5 3
71|, S T PR R R P R
Old City Squar 70 |68 [i6. |72 |77, 74,
Hy mqhare Tyrs | s b s |a |73 L [
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Table 4: Noise recorded in Decibel in different areas during 6 PM to @ PM
up to 10 days :

Noise recorded in Decibel in different areas during 6
PM to 2 PM up to 10 days
Ak Ist In | OIr|IVE | Vit | VIt| VIIE) VIII [IXE [Xt |[Aver
d [d |h |h |h |[h (th |h |b |age
Railway Station 104 | 102 103,{101 | 105 107 108|102
q 1
303 la 1a |4 |a 106| , 4 |10 [1058
) - Q 8]
Bus Stand 98. 110 108. ??. 100 99. 1(]5. 107.1102 [105. 105.9
1 T 12 |5 4 |3 & |9 B
Cvil line Square 94 | 92195 |97 | 94|95 |98 L3 A T P
o |s |7 |6 4 |3 |s [ [P >
Sindhi camp Square |103 ] 99| 98 | 104 | 100 101 .| 103 102
9o lo |7 |2 |g |a 103 5 104 [ 101.7
Jawahar Wagar Area |87 | 81.| 86 |51 | 86. | 87 | 89 275 84 [832 4 07
9 5 |7 |4 1l |8 [6 e b S T
Aleot Road 7O 7L | 7276 | #5875 | T3 75. [75. &
4 |8 |2 2 |4 |7 8235 I3 Fidel
Old City Square 7117431691 67352715764 7128 [149[7137[724

Results and Discussion:

From the Table 4, we can come to know that there 15 quute fluctuation m the readings All
the values in different area are exceeding the normal It is found that, railway station is the
highest noise producing area 1 the mormuing time The least noise producmg area 15 old city and
so it 15 quite safest Again in the evenmg tune, the railway station produces mazmmum noise and
the least noise producmg area 15 agam old city and 1t 15 quite nearer to the normal values. The best

way for conbrollmg the noise pollution 15 educating the public about the hazards and bad effects of
notsepollution
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Abstract:

Kidney stones are a common urological condition with significart morbidity and
healthcare costs. The prevention and management of kidney stones require a multifaceted
approach, and one crucial aspect is the impact of water miake on stone formation. This research
paper aims fo provide a comprehensive review of the current literatire on the relationship
betwesn water consuumption and kidney stone devel ogpment.

The abstract starts by ackmowledging the prevalence and mpact of kidney stones on
individiials and healthcare systems. It emphastes the need for a comprehensive approach to
prevention and management. The fociis 1s then directed towards the specific topic of water intake
and its influence on kidney stone formation.

The abstract ouflines the objective of the research paper, which 5 to review existing
literature and consolidate the current wnderstanding of the relationship between water nfake
and kidney stone develgpment. It highlights the significance of this topic n the context of stone
prevention and management.

The methodology emploved n this review involves an extensive search and analysis of
relevant studies, inchuding ebsevational studies, clinical trials, and meta-analyses. The findings
of these studies are synthesized to provide an overview of the effects of water mfake on kidney
stone formation.

The abstract concludes by summarizing the key findings of the review. It highlights the
positive assocication between higher water infake and a decreased risk of kidney stone formation.
The potential mechanisms wunderlying this relationship are briefly discussed, including increased
trine volume, dilution of stone-forming substances, and improved urinary tract fimction.

The wmplications of these findings are briefly addressed, emphascmg the importance of
promoting adequate waterinfake as a preventive measure aganst kidney stone formation. The
abstract concludes by highlighting the needfor fisrther research to explore optimal water intake
strafegies, taking info account mdividual patient characteristics, geographical factors, and
lifestyle considerations.

Overall, this research paper provides a comprehensive overview of the impact of water
mtake on kidney stone formation. It consolidates current evidence and highlights the importance
of promoting adequate hydration as an essential component of ladney stone prevertion and
management strategies.

Keywords: Kidney stones, Urolithiasis, Water intalce, Prevention strategies, mathematical data
on kidney stones
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1 Introduction:

Kidney stones, also lmown as urolithiasis, are a common and often pamntul condition
affecting a sigmificant portion of the population worldwide They are formed when certamn
substances 1 the wrme aystallize and aggregate, leading to the development of solid masses
within the uri- nary tract Eidney stones can cause excruciating pam, urinary obstuction, and
potentially serouscomplications if left untreated Finthermere, the economue burden associated
with kidney stone management and treatment places a sigmificant strain on healtheare systems.
The prevention and management of kidney stones requure a comprehenswe approach that en-
compasses various aspects, including dietary modifications, lifestyle changes, and medical
interventions Among these factors, the role of water intale has emerged as a crucial element
i the prevention and recuurence of kidney stones Adequate hydration has long been advocated
as an important measure m stone prevention, but the precise mmpact of water consumption on
kidney stene formation remains an area of engoing research and investigation

The objective of this research paper 15 to provide a comprehensive review of the current
under- standmg of the relationshup between water intake and kidney stone development By
synthesizing existing literature and analyzing relevant studies, we aun to elucidate the effects of
water mtalee onlkidney stone formation, explore potential mechamisms inwvolved, and discuss the
unplications for stone prevention and management strategies Understanding the influence of
water mtake on kidney stone fonmation 15 crucial for several reasons Fust, kidney stones are a
prevalent condition, with a significant umpact on quality of lifeand healthcare rescurces Second,
prevention 1s paramount, as recurent kidney stones are com- mon, and mdividuals who have had
one stone are at mncreased nisk of developing additional stonesin the futuwre Third, 1dentifying
effective and practical preventive measures such as promoting adequate water intake, ecan
pctentially reduce the meidence and burden of kidney stone disease

In this paper, we will examme the avatlable evidence regarding the association between
water intalze and kidney stone formation We will explore the potential mechanisms through
which water intale affects stone formation, mcludmng inereased urme volume, dilution of stone-
formmgsubstances, and improvement in urinary tract function Additionally, we will discuss the
unplications of these findmngs for stone prevention strategies and highlight areas for fiwther
research and westigation

By gaming a better understanding of the impact of water ntake on lkidney stone
formation, healtheare professionals can provide evidence-based recommendations for patients at
risk of developmg lkidney stones Furthermere, public health mitiatwes and educational
campaigns can emphasize the importance of adequate hydration as a preventive measure agamst
this commen andburdensome condition

Case Study 1: The Role of Water Intake in Kidney Stone Prevention Patient Profile:
Name: Jchn
Age 42
Occupation: Office worlcer
Medical History: No previous history of kidney stones or urinary tract discrders
Presenting Complaint
John vistted his pnimary care pliysician with complamts of mtenmuttent flank pam and
occastonal blood m lus urine After a thorough examination and diagnostic tests, he was
diagnosed with a calcium cxalate kidney stone, a common type of kidney stone
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Background:

John's diagnosis prompted his healthcare provider to discuss the mmportance of
preventive mea- sures to reduce the rislk of recurrent kidney stenes They focused on the role of
water intalkze n stone prevention, emphasizing the petential benefits of adequate lrydration.

2. Assessment and Intervention:
1. Evaluation of Water Intake Habits:
John's healthcare provider conducted a detailed assessment of his daily water intake

habits it was revealed that John's water consumption was sigmificantly below the recommended
daily mntake

1. Education on Hydration and Kidney Stone Prevention:

John's healthcare provider explamed the lmk between inadequate water mntake and
kidney stone formation. They discussed how wnsufficient hydration can lead to concentrated
urmne, facilitating the crystallization and formation of kidney stones The importance of
mamtaming optimal urme volume and dilution of stone-forming substances was emphasized

3. Setting Realistic Hydration Goals:

Based on John's age, activity level, and overall health, his healthcare provider
recornmendeda specific daily water mtale target They explamed that achievimg this goal would
help reduce the nisk of stone fonmation and suppeort overall unnary tract health

4. Practical Strategies for Increasing Water Intake:
To help Joln meet his hydration goals, his healthcare provider provided practical
strategies, including:
« Camrying areusable water bottle and keeeping it readily accessible throughout the day
» Bething remunders to diinke water at regular intervals,
» Replacing sugary and caffemated beverages with water
« Incorporatmg hydrating foods, such as fiwnts and vegetables, into hus diet

5. Follow-up and Monitoring

John's healthcare provider scheduled regular follow-up appointments to monitor hus
progress and assess any changes i1 symptoms or unne analysis They also planmed to evaluate
the mmpact of increased water intake on his urmnary stone risk factors

Outcome:

Owver the course of several months, John made conscious efforts to iherease lus water
mtake and umplement the recommended strategies He noticed sigmificant umprovements m his
overall liy- dration levels and gradually increased his daily water consumption to meet the target
set by his healtheare provider

Follow-up appombments revealed a positive umpact of inereased water intalee on John's
uri- nary stone rigk factors His urine analysis showed a decreased concentration of stone-
formmg substances, indicating a reduced risk of stone formation. Additionally, John reported a
significantreduction in flank pam episcdes, suggesting improved kidney stone management and
prevention

3. Mathematical Data on Kidney Stones :
3.1 Stone Size Distribution

The Stone Size Distribution refers to the distmbution or prevalence of different stone
sizes within a specific dataset or population In this case, the distribution 15 described based on
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three categories: small stones, medium stenes, and large stones

According to the provided information, small stones (less than Smum) malce up the largest
pro- portion, accounting for 608 of the cases Medium stones, ranging m size from Smm te
10mm, constitute 30%4 of the cases Lastly, large stones (greater than 10mum) represent 10% of

the cases
Stone Size Distribution

Percentage

Small Stones Medium Stones Lamge Stones
Stone Sires

Fig 1

This distribution provides msight into the relative frequency or cccwrrence of stone sizes

i the dataset or population under consideration It allows for a better understanding of the

prevalence of different stone sizes, which can be useful for medical professionals m diagnosmg
and treating stone-related conditions

3.2 Stone Composition :
The Stone Composition refers to the distnbution or prevalence of different types of

stones within a specific dataset or population. In this case, the composition 15 described based on
several cate- gortes.

» Calemm Oxalate 7084 of cases

* (Calemm Phosphate 10% of cases

* Uric Acid 5% of cases

= Struvite: 1046 of cases

*  Cystme 5% of cases

Stone Composition

Calcium Dxalate

Cystine

Struvite

Unec Acid
Calcium Phosphate

Fig2
This composition provides mformation on the relative occurrence of different types of
stones 1 the dataset or population under consideration It 15 essential m diagnosing and treating
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stone- related conditions, as different types of stones may require specific treatment approaches
Understanding the stone composition can aid medical professionals in determining the
appropriate prevention and management strategies.

3.3 Stone Growth Rate :

The Stene Growth Rate refers to the rate at which stones mcrease in size over time. In
this case the growth rate 15 described based ontwo categeries
«  Average Growth Rate 1-2mmperyear
«  Rapid Growth Rate Smm or mote per year

The average growth rate indicates that stenes typically grow at a rate of 1-2mm per year
How-ever, some stones may exhibit a rapid growth rate, growing at Smm or moere per year. It's

unportantto moniter stone growth rates as it can affect the management and treatiment decisions
Stone Growth Rate

]

Growth Rate imm per year]

Average Growth Rate Rapid Growth Rate
Stone Growth Rate

Fig3

Understanding the stene growth rate 13 cucial for detemuning the appropriate

ntervention strategies and moenitoring the progression of stone-related conditions MMedical

professionals can utilize this information to assess the need for preventive measures, treatment
options, and regularfollow-up for patients with stones

3.4 Stone Passage Rate :

The Stone Passage Rate refers to the likelthood or probability of stones passing through the
unnarysystem spontaneously In this case, the passage rate 15 desenbed based on different stone
SiZes.

« 3mall Stones (less than Smm). 85% pass spontanecusly within 4 weelss

«  Mediun Stones (5-10mum): 50% pass spontaneously within 4-6 weeks

« Large Stones (greater than 10mumn) Less than 20°4 pass spontaneously, often requiring
medical ntervention

According to the provided information, small stones, with a size less than Smum, have a
high passage rate of 85% within 4 weelss without requiring medieal intervention Medium-sized
stones, ranging from Smum to 10mum, have a lower passage rate of 5086 within 4-6 weeks

However, larger stones greater than 10mm have a significantly lower passage rate of less
than 20%, often necessitating medical intervention for removal
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Stone Pa ssage Rate

Passage Duration

80 1 . <4 wesks

e 4-5 weeks
0 = Medical intervention
60 4

?

Passage Rate (%)
&

N B
20 1
10 4
0 i . d
Small Stones Medium Stonas Large Stones
Stong Size
Fig4

Understanding the stone passage rate i1s cuecial for detenmining the approprate
management and treatment options for patients with wrmary stones MMedical professionals can
utilize this - formatien to gwide decisions regarding the need for wmtervention, such as
medication or surgical procedures, to facilitate stone passage and prevent comp lications

3.5 Recurrence Rate :
The Recurrence Rate refers to the likelihood or prebability of stone recurrence within a

specifictimeframe In this case, the recurrence rate 15 described based on two categories of stone
formers

« First-Time Stone Formers' 3004 recurrence within 5 years
= Multiple Stone Formers: 504 recurrence withm 5 years

According to the provided miformation, among first-time stone formers, there 1s a
recurrence rate of 30% within a S-year period This means that 30%% of indwiduals who have
expenenced thewfirst stone episode are likkely to expenience another stone episode within 5 years

For multiple stoneformers, individuals who have had multiple stone episodes in the past,

there 15 a higher recunrencerate of 5024 withm the same 5-year tuneframe

i Recurrence Rate

within 5 years

Recurrence Rate {%)

104

First-Time Stone Formears Multiple Stone Formers
Stons Formers
Figs

Understandmng the recurrence rate 15 cucial i managmg and preventing stone-related
conditions Medical professionals can utilize this information to develop appropnate prevention
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strategies and treatment plans tailered to the specific needs of patients with a history of stone
formation Regular monitoning and fellow-up may be necessary to munimize the risk of
recurrence and opti- mmze patient care

3.6 Treatment Success Rate :

The Treatment Success Rate refers to the effectiveness or likelhood of successtul
outcomes for different treatment methods used for stone management In this case, the success
rate 15 describedbased on several treatment modalities.

« Extracorporeal Shock Wave Lithotripsy (E3WL) 70-20%4 success rate
» Ureteroscopy with Laser Lithotripsy: 90-25% successrate

« Percutaneous Nephrolithotomy (PCNL) 85-25% success rate

«  Open Surgery (Rarely performed) ©5-1008% success rate

According to the provided information, Extracorporeal Shock Wave Lithotnipsy (ESWL)
has a success rate ranging from 70 to 908 Ureteroscopy with Laser Lithotripsy has a success
rate ranging from 0% to 95% Percutaneous MNephrolithotomy (PCNL) has a success rate
ranging from 25% to 95% Open Surgery, although rarely performed due to advancements in

mummally mvasive techniques, has a success rate ranging from 25% to 100%
Treatment Success Rate

100 EEE
92.5%

0%

60

|

Surcess Rate (M)

20

E’RT;'\'L 'Irttv.*rll'ﬁwny P’EINI. Open ‘.':Iulqt*ry

Treatment Methods
Fig 6

Understandmg the treatment success rates 15 crucial in selecting the appropriate treatment
modality for patients with stonerelated conditions The success rate provides wvaluable
information regarding the effectveness and potential outcomes of each treatment option
Medical professionals can utilize this information to guide thewr decision-malang process and
offer the most suitable treatment approach for each patient, considenng factors such as stone
charactensties, patient pref- erences, and overall health status

FPlease ncte that the above data is based on general statistical trends and may vary in
specific cases It 15 important to consult reliable sources and healtheare professionals for accurate
and personalized mformation regarding kdney stones.

This case study highlights the importance of addressing water mnfake as a preventive
measure in kidney stone management. Through education, geal setting, and practical strategies,
healthcare providers can empower patients like John to make positive lifestyle changes and
reduce thew risk of recurrent lidney stone formation Adequate hydration, as part of a
comprehensive stone prevention plan, can play a significant role in improving patients’ urmary
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tract health and overall well-being In conclusion, the stonerelated parameters described i the
preceding sections provide valuable msights into various aspects of stone formation,
charactensties, management, and outcomes The Stone Size Distnibution mdicates the prevalence
of stones of different sizes withun a specific dataset or population. The majonty of cases consist
of small stones (less than 5mm), followed by medmm stones (5-10mm), and a smaller percentage
of large stones (greater than 10mm) Understanding the distribution helps in 1dentifying the
frequency and relatw e occurrence of different stone sizes

The Stone Composition lughlights the distnbution of stone types observed within the
dataset or population Ceomumon stene compositions meclude calemim cxalate, caleium phosphate,
uric actd, struvite, and cystine Enowwmg the composition aids in diagnosis, treatment, and
preventive strategies specific to each stone type

The Stone Growth Rate characterizes the rate at which stones merease i size over tume.
Stones typically exhibit an average growth rate of 1-2mm per year, but some stenes may grow
rapidly at a rate of Smum or more per year Momtoring the growth rate assists in assessmg the
progression of stone-related conditions and detenmuining appropriate mtervention.

The Stone Passage Rate indicates the likelihood of stones passmg through the urmary
system spentaneously Small stones have a higher passage rate, with a significant percentage
passing withi 4 weeles Medium stones have a lower passage rate, with around 50

The Recurrence Rate denctes the probability of stone recurrence within a specified
timeframe First-tune stone fonmers have a recurrence rate of 3084 within 5 years, while multiple
stone formers experience a higher recurrence rate of 50% withm the same period Understanding
the recurrence rate aids i unplementmg preventive measures and developing appropriate
treatment plans

The Treatment Success Rate showcases the effectwweness of different treatment
modalities for stone management Varous techniques, such as Extracorporeal Shock Wave
Lithotnpsy (ESWL), Ureteroscopy with Laser Lithotnipsy, Percutanecus Nephrolithotormy
(PCNL), and Open Surgery, exhibit success rates specific to each method Treatment success
rates gude medical professionals in selecting the most switable treatment approach based on
factors such as stone characteristics, patient preferences, and overall health status

Collectively, these insights nto stonevelated parameters contribute to a comprehensve
under- standmg of stone formation, characteristics, management, and outcomes. They assist
medical professionals in malking mformed decisions regarding diagnosis, treatment, prevention,
and follow-up care, ultimately optimizing patient outcomes and quality of hife
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Abstract:

Water polliution by heavy metals 1s the most worldwide exstence as a result of human
activates agrictdtural and industrial activities. Lead and cadmuun are easily absorbed and
collected w1 different plant parts; however, they are cauntfing as non-essential elements. Together
mternipt the food chain and are taxic even at little concentrations to plants. Despite of having
several traditional methods usmg for elimination of poliutants from wastewaters, they catise
many hegative impact on eivironment, and very expensive, as well. Phytoremediation is energy
efficient, ecofriendly and simply pleasing technologies, which are both ecologically, saund and
economically showed as a proper alternative aption to purfy polluted water. It 15 based on the
usage of plants to remove impuirities from the environment and aguatic plants are efficient and
sutfable plants to eradicate, detoxify or immobilizing methods. This review article deals with the
assessing state of plytoremediation as an environmentally friendly skill, and also to discuss the
potentiality of different aquatic plants i the remediation of lead and cadmuim m wastewater.

Keywords: Aquatic plants, lead, cadmiumn, phytoremediation, wastew ater

Introduction :

Due to speedy mdustrialization, muming achiwibty, urigation by wastewater, and the
application of sewage sludge to agricultural farms have dramatically amplhfied the release of
metals nto water, soil and aiwr ecosystems, causing thoughtful damage at different steps to lving
systems (Chen, Zheng, Tu, and Shen, 2000) Twenty three metals have been classified as heavy
metals, the ubmost common are chromum (Cr), lead (Pb), cadmium (Cd), cobalt (Co) and
mercury (Hg), those have the toxzicity effects at high concentration also at low concentratien for
plants Lead and cadmmm are measured the mammum toxic heavy metal and have been
documented for its harmful influence on environment where 1it's accumulate via food chamn
having a thoughtful threat to human health, animals and plants QJagajyot: et al , 2010) So, it 15
very crucial to treat lead and cadmmm from wastewaters properly. Ion exchange, chemical
precipitation, and reverse osmosts are the most conventional methods that have being using to
eliminate lead and cadmium form wastewaters They are fawly expenswe and also they yield a
large amount of sludge requurmg special disposal Recently, there has being a great interest in
developing an effective and environmentally friendly technology involving the elumination of
heavy metals from wastewaters Scme aquatic plants from  submerged, emerged and free
floating have been used to eradicate lead and cadmium from natural as well as wastewaters This
review arficle exemplifying the phyto-accumulation potential of various aquatic vascular plants
for remediation of lead and eadmium i polluted water

Source of lead and cadmium :

Lead and cadmium are majors’ environmental pollutants and fairly widespread They
generally reach water system via discharges like sewage treatment plants and industrial plants or
wban nunoff Above the natural processes, the mam sources are upcommg from factories usmng
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lead and cadmmum, batteres, mining operation, alloys and smelting of lead ores, lead piping used
1 water cuculation system, metal plating and fmishing operations, fertilizers, pesticides and
additwes m prgments and gasoline (Eick et al, 1992 & Denuezen et al, 2007)

Effects of lead and cadmium on plants :

Lead and cadmmm plays an important pellutants by reasen of solubility in water, which
results in wide circulation m aquatic ecosystems and both are powertully toxic to organisms. The
extreme amount of lead and cadnuum in water causes many physiclogical and biochemical
pressure symptoms m plants, such as growth drop, troubled mumeral nutrition, water disparity,
and growth productwity and roct elengation When they come in the cell wall, like any cther
heavy metals, they produce an oxidatve stress i1 plant and lead to cell injuries (Sharma and
Dubey, 2005)

Traditional methods for treatiment of metal :

Among heavy metals lead and cadmuum have involved remarkable notice from scientist,
as they are very toxic to human as well as aquatic life In water, they have to be shortened to
levels in correspondence to the rules of regulatory agencies Numercus traditional methods exist
for the remediate of lead and eadnuum firom wastewater that methods were as follows,

Table (1) Traditional methods for elimmation of lead and cadmium

Phytoremediation :

The word phytoremediation comes from a Greek preface “Phyto” and mvolved to Latin
word remediation “to correct” Just, it mentions to vse green plants to elimmate contaminants
from soil and water It 15 cost effective, as morally accepted, and it 15 fewer disturbed to the
environment The plants used n this ecofriendly techniology must have a considerable capacity
of metal uptalce: There are many methods through which plants remediate contammated sites

Phytoextraction :

Phytoextraction 1s the remediation of unpurities by roots and trans-located into aenal
parts, which mmprove with metals To reach the acceptable level of metals, plants should use
continuously. However, phytoextraction 15 among the best approach to remove contaminants
from soil, sludge and sediment, it takes a long tune Malilkk and Biswas, 2012)

Advantageous:
- The contamminants are removed penmanently from seil
- 1t 15 an expensive method

Disadvantageous:
- The plants are growing very slowly with small biomass and shallow root systems
- The plants must be gathered and follewed by metal retrieval

Rhizofiltration :

Rhizofiltration 15 the absoiption and adsorptien of contaminants by reots from polluted places
The patience and translocation of the metals to aemal parts are unrelated (Jadia and Fulekar,
2009)

Advantageous:
- Water plants and terrestnial plants can be used in-situ applications
- The pollutants do not have to translocate to the aeral parts
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Disadvantageous:
- pH adjustment needs
- Metal collectors mught need to grow on a greenhouse

Phytovolatilization :
In this method contanunants from, soil, sediments and sledges altermg them into
volatilized compounds after that, emerging them into the atimosphere

Advantageous:
- It 15 possible te transform mmpuntiesto a lesser amount of toxic compounds
- Asaresult of releasing contarninants to the atmosphere, they may be degraded quickly.

Disadvantageous:
- There 15 a probability to accumulate

Phytostabilization :

It 15 defined as the use of transcription and roct growth to decrease the flemibility
bioavailability of contammnants m the environment through generating an aerobie condition m the
roct zone and could be attained via the addition of organic matter and soil alteration.

Advantageous:
- Due tothe presence of plants, soil erosion reduces also the availability of water decreases
- The biomass 15 not requiring disposmg

Disadvantageous:
- The majority of contammants remain in soil
- Inthis case, the soil needs a lot of amendments and monitoring

Potential of diverse aquatics in showing water quality

Plytoremediation comprises the use of plants to dimunish, transfer, stabilize or damage
pollutants 1n soil, sediment and water Since the stand pont of accumulation, aquatic plants
known as to accumulate and concentrate of heavy metals. Research has exposed that aquatic
plants are very effectrve to remove heavy metals from polluted water Low cost, quite easy to
culture m the laboratory, great growth rate and very gentle to vanous pollutants make the aquatic
plant system more good-locking to utilize for Eco toxmcological and environmental investigations
(Fanabkaew and Puetpaiboon, 2004)

Aquatic plants yield up metals from wastewater, producing an intemal concentration
several fold larger than their swroundings So, aquatic macrophytes are progresswvely used as a
beneficial treatment for wastewater The accretion of metals in various parts of macrophytes 1s
usually trailed an induction of a variety of cellular changes, part of which straight participate to
metal tolerance capacity of the plants (Prasad et al, 2001) Aquatic plants are capable of
elitninating the heavy metals from the water as a result of the solubility of the metals in water In
fact, n an aqueous solutien, metals are o soluble shapes, which are collected by plants much
easter.

In the recent past, research has been attentwve on using roots and rhizomes of semu-
aquatic and aquatic plants to nutigate of heavy metal from contaminated water (MMaine et al |
2001 and Perymng ue et al , 2010) Hydnla verticillata, 15 a common underwater aquatic
angiosperm and has a worldwide circulation It grows fast and reproduces speedily. It has been
recogiized as a potential and convenient to use m bioassay to momtormg the appearance of
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heavy metal texmcity (Smha and Pandey, 2003 andXue, et al , 2010} In an examination, Hydnla
verticillata showing to different concentrations of lead and ecadmium The uptake was
concentration dependent, at lesser concentrations (2 5, 5, 10mg/l Pb and 05 and 1 mg/l Cd), the
accumulation was higher than 20 mg/l Pb and 10 and 20 mg/l Cd, respectively In addition,
cadmium found to be more deadly which affected the develepment of the plant than lead (Singh
et al, 2011} Research stated that submerged plants, have important potential to bio concentrate
metals because of thew greater surface area compare to non-submerged plants (Guilizzom 1291
and Bmha et al , 1297}

Lermnna spp 15 a general, free, fragile floatmg aquatic plant. Tt 1s fast rising and reproduces
more quickly than other vascular plants and adapt easily to different aquatic situations They can
produce at a range of pH (2.5-10 5) with a wide temperabure ranging from 7-35 oC with optunal
growth between 20-31 of (MNaumuman et al, 2007). Up to now, 40 spectes belongmg to four
genera (Lemna, Spirodela, Wollia, and Wolffiella) have been recognized, which are unmwersal
distribution in wetlands from fresh water to brackish estuanes (Slkallicom et al | 1993) It 15 nuneor
size, speedy vegetative reproduction and easy handling m laboratory condihon. Alse, 1t 15 hugh
sensitivity to diverse chenucals and tolerance to great nutrient levels and excellent nutntion
uptalke It i1s a source of food for different organisms and shelters for minor aquatic invertebrate
(Wang, 1920) Due to its special, 15 frequently chosen as a potential test organism to represent
aquatic vascular plants toxicity stadies and in wastewater treatment (Wang, 1986 and Axtell et
al, 2003) Recently, lead and cadmuum accretions m various parts of different species of firee-
floating agquatic plants have been reported (Mohan and Hosetts, 1292 and Smgh et al, 2011)
Some studies detected a higher lead and cadmium accumulations in roots than shoets (John, E.
et al 2008 and Matagt and Mugabe, 1928) as well, though, cther authors reported a higher
buildup mn shocts than m roots (Roosens et al 2003). Due to alterations i root meorphology,
plants capabilities of metals accumulation are different Plants with plenty of tinny rocts would
accumulate additional metal than one few thick roots (Schiemup and Larsen, 1931)

Conclusion :

Phlytoremediation 15 the use of plant to elimmate and accumulate contarmnants from
enwviromment It appears that foliage plants and tree 15 quite motwating and 1t mught be better than
other methods to improve the quality of water This review exposed the capacity of a submerged
(Hydrila verticillata) and free- tloating aquatic plant (Lemna spp ) to nutigate lead and cadmmm
from wastewater Therefore, the uptake of heavy metals by aquatic plants depends on type of
species and sort of metals

Lemna spp. Seem it to be an effective alternative that have been recommended for
wastewater treatment as they have a rapid development on a vast range of pH and can survive in
different water systems They yield biomass more rapidly than any other aquatic plants
Addibionally, it discovered a better mmitigate of lead and cadmmm by Lemna spp than other
aquatic plants from contaminated water and might be supp ortive m meore investigations
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Abstract

In this paper. we investigate therole of rel ativistic charged perfect filnidin Bianchi type-11l co smole gical mo del in Brans-
Dicke theory of gravitation. Selutions of the model are obtained by velumetric exponential expansion, power lawv
expansion and power law relation between scalar field ¢ and the scale factor o . Some physical and kinematical

properties ofthe model alse are studied.

Keywords: Bianchi type-lluniverse; Brans- Dicke theory of gravitation: Electromagnetic field Perfectfiluick Constant
vector potentials

1. Introduction

Brans - Dicke theory of gravitation is awell-kmown modified version o fEinstein’s thesry. Brans and Dicke [1] fornmlated
a theory of gravitation in which, besides a gravitational part. a dynamica scalar field is intro duced te account for
variable gravitational constant and to incerperate Mach's Principle in Einstein's theory. In this theory, the scalar field
has the dimension of the miverse of a gravitational constant and its rele is confined to its effect on gravitational field
ecprations. Brans- Dicke scalar-tensor theory of gravitation is cuite important in view of the fact that scalar fields play a
vital role in inflaionary cesmology. There has been a renewed interest in gravitational constants in recent years. "The
new inflationary mo dels [2], the petential problem of "graceful exit” [3] and extended chaotic inflation [4] are basedon
the gravity theory of Brans-Dicke.

The scalar-tensor theories have been the subject of considerable interest in the simdy of various cosmological models
due to their relevance for the inflafionary expansion of the mmiverse and fo solve many outstanding problems in
cosmology. Several aspects of Brans-Dicke theory have been widely examined by many authors, Bardeen et al. [5]
explored the inflationary mmiverse mo dels which provide a mechanism for galaxy formation by generating small scale
density Auctnation in the universe, Bianchi type-1 string cosmological mo dels with and without a source-free magnetic
field have been examined by Banerjee et al.[6]. Johari and Desikan [7] have investizated co smole gical mo dels with
constant deceleration parameter in MNordtvedt's theory. In Brans-Dicke theory of gravity, Bianchi type-11l co smolo gical
model with a negative constant deceleration parameterin presence o Fperfect finid have been studied by Adhav et al.[B].
Katore et al. [9] explored a plane symmetric space-time filled with dark energy mo dels in Brans-Dicke theory. Bhoyar
et al.[10] smdied Bianchi type-111 and Kantowslkd Sachs cosmolegical model containing a mamnetic field with variable
cosmological constant. Lovenz-Petzold [11], Knmar et al.[12], Pawar et al. [13], Rao et al.[14], Naidn et al.[15]. Kandalkar
et al. [16].Mete et al. [17].5ireesha et a. [18].Hegazy et al.[19],Trivedi et al.[20] are some of the anthors who have
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investigated several aspects of Brans-Dicke theory o Foravitation. In the presence o fthe magnetic field, Tikekar and Patel
[21] have accpired some exact Bianchi type-111 co smole gical solutions of massive string. Singh and Shri Ram [22] have
presented a technicuie to generate new exact Bianchi type-111 co smolo gical selutions of massive strings in the presence
and absence of the magnetic field Tripathy et al. [23] and Pradhan [24] studied string cosmolo gical mo dels in the
presence of the electromagnetic field. A detafled discussion of Brans-Dicke cosmolo gy is given by Singh et al. [25.26]
have investigated some Bianchi type-Il cosmological models in Brans-Dicke theory. Shamir et a. [27] explored
anisetropic dark energy Bianchi type-IIl cosmelogical models in Brans-Dicke theory of gravity, Solanke and Karade
[28.29] have investizated Bianchi type-1 and Il universe field with perfect fluid and scalar field coupled with
electromagnetic fields in theory of gravity. Katore et al. [30] have investigated Bianchi type-I dark energy co smolo gical
model with power-law relation in Brans-Dicke theory of gravitation. Recently Jumi Bharali et al. [31] studied bulk
viscous magnetized locally rotationally symmetric Bianchi type- I cosmoelogical model in general relativity. n the
context of the Brans-Dicke theery of gravitation, Mimkar et al. [32] investigated the Bianchi type-VI Co smolo gical model
andstudiedsome observational parameters such as jerk parameter, redshift, Look-back time, Luminosity distance
redshift and angular diameter distance.

Inspired by the aforementio ned study, we examinedthe Bianchi type-1ll perfect flnid cosmelogical model in the Brans-
Dicke theory of gravitation with an electromagnetic field. We also discnssed some physical and kinematical properties
of the mo del.

2. The metric and field equation
We consider a spatidlly homegeneous Bianchi Type-I1l space time in the form

ds® = —dt*+ A’dx* + Bze'3”“}:{'_-,'2 +Cd7 (1)

where A , B and C arefunctions of { and s is a constant.

Brans-Dicke field equations for the comhbined scdar and tensor fields are

@ I l )
G; = —T}I o .? ”Pﬁ_. S E" 1 I'ﬂlll_l I'rlvrr* ]_ _[g ”Ilﬂlllj__, = :5': Ipr}:: L----.. T (2}
? i [ 2 /

where (7 is Einstein's tensor, /i is a dimensionless coupling constant and T_,’ is energy momentum tensor for perfect
Auid with conservation equation

¢ =

| k
\“{__H [u"—_.ffqeﬁ ].; i (3)

2.1 Energy Momentum Sources

The energy momentum tensor for matter under discussion given by

i ol

s

Ty PR

where '"T_I' is energy momentum tensor for perfect finid and E; is energy momentum tensor for electromagnetic field
is given by

| "
E, = IF‘_I,rF-“ i F By g s [5)

Here the electromagnetic field tensor [, ; has the expression
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A, oA,

... (6)

= A
where A, is a four potentia vector.
To achieve the compatibility with the metric (1). we assume glectro magnetic vector potential as
A = [ A (0,0, (0,050, v, (0] e e e ()

From equations (6) and (7). we dednce

F, =2, F,

1 =|"1-F1_1

Using equations (6). (7) and (8). we o btained

o Ayt v ik
F. Fe*—_2 4' + - -|-——'!I . srovgsa [F)
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B e
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The energy momentum tenser for a perfect finid is given by

"T = (p+ pht'u; = pS/ roivea(10)

where ¢ is the density, jp is the pressure of perfect fluid and four velocity i, is given by

guu' =-1.
For co-moving co ordinate system, we have
U =0u =0,u=0u 0. . ...(11)
Accordingly equation (10), provides
PRI =PTY =—p " T = 0T =0 W, i (02)

Using equations (5), (%) and (12). we obtained
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2.1. Conservation Law:
The Conservation equation is given by

5 (=g F" )= 0 e 20)
X

Equation (20) with different combination of / and j givesfollowing equations
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From the vanishing components of Einstein's tensor and using (5) and (7). we deduce

ViVa V¥ W

=W s [25)

Pi¥a Wy Mol
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where £ is an mknewn fimction of |
Integrating equation (26) with respect to f . we get

vi=kD,v,=k,D, v, =k D, i 2T)

where &, ,k,and &, are constants.

Using equations (25) and (27), weget
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e 2
| =W
[DJ (28)

With an aid of equation (27), we can write the equations (2 1) to (23) as

pY (BY bp(e ¢ A
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We attemptto express the component of Tj' in terms of 7" already nsed [28,29] .

For this, we consider the expression as

1“1'1. i 1‘1_1| LI 3"] b o il +";1£ =l ansa [32)
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3. Solution of field equations
Considering the non-vanishing component of Einstein’s tensor from equation (3), we derive
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Integrating (39) with respect to . we get
A=k,B. e 1) |

where | is a constant of integration. Withoutloess of generality letus assume £, asunity so that equation (40) written
as

A=B. R 1)

Using equations (41) and (35) to (38). we yield
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Since the field equations are highly nonlinear with three equations and five inkno wn. Therefore two extra conditions
can be considered to solve the field ecmations.

Let us cho ose powerlaw form of mefric potential [30] given by
B>l C= BI" om0

The power law relation between scalar field ¢ and the scale factor « has already been nsed by Johri and Desikan [7] in
the context of Robertson Walker Brans-Dicke models. Thusthe power law relation between ¢ and the scale Factor @ is

= ?I‘.rﬂ"r . where ¢ is constant of proportionality. The average scale factor is given by

a={ABEY = K", e eesesen e (46)

3 1
wherek, = &' £ is aconstant

Hence scalar field ¢ is obtained as

PP R AT
=kt =kt
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where y = s is aconstant.

Using equations (24) and (25), we have

D
]jzk”' i LAY
where f_is a constant of integration.
Which on integration, yield
D - Ek &f
Using equations (46) and (27), wehave
vo= ek e e e (49)
g = szthr - (50)
v, = ke, B (-3 §

v, remained undetermined
The metricin (1), with the help of (45). can be redefined in the form
ds® = a*t™ (dx” + e ydy? + BT —dit” .

3.1. Physical and Kinematical Properties of the Model:
The physical and kinematical pro perties of the model (52) are obtained as follows.

Forthe investigatedmodel, the pressure p and the density o are given by

P

, ; .
k' | 2nin=1 +n° F yis=1) 2sn
s , T e L
BT I~ 2 & £

X 2 2 7% Iy
ook {“’I s _} T

st a” 217

wherekﬁ is a constant of integration.

The physical quantities of observational interestin cosmolo gy are.

The spatial volume is obtained as

V=y—pg= [a:l,ﬁrj" Je™™ e (55)

The expansion scalar becomes

T 7

.. (53)

41
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8=3H = 2£+E =3ﬂr SO =Y
A B t
The shear scalar is given by
M, 8
a :?E!]il —?=ﬂ annwan wmn s nnn wan [5?]

A= '—ZJ: [u] =0 S 1)

The mean Hubble parameter

H=—. i (99

The deceleration parameteris given by

l—n

q=i[fﬂ—|= .. (60)

n

The cosmic Jerk parameteris given as,
T=a+2g — 4
qg+21q

_(n- Lin—2)

n

Y (3§

4. Conclusion

In this paper, we have presented Bianchi Type-1ll charged fluid imiverse in Brans-Dicke theory of gravitation in
presence of perfect fiuid with electromagnetic field. The spatial volume V' of the mo del increas es with time showing the

spatial expansion of the universe. It is ebserved that Hubble's parameter H vanishes with exiremely large value and
continues to decrease with time. The scalar expansion and the physical parameters energy density andpressure diverge
at f = () andthey all vanish as £ approaches te infinity. The scalar field increases with time and at 7 = () , it vanishes.

The recent obhservations of type Ia supernovae reveal that the present universe is accelerating and the vaue of
deceleration parameter lies somewhere in the range — | < ¢ < 0, It follows that ene can choo se the value of 11 in the

range (} <5 <1 to ensure that the derived model is consistent with observations. It is alse seen that the value of the
cosmicjerk parameter is po sitive througho ut the entire history of this mo del. This shows that our model strongly agrees
with present day observations.
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Abstract: In this paper. we have studied Locally Rotationally Symmetric (LRS) Bianchi
type-1 space-time with two fluid in f(T') theory of gravitation. The field equations are
solved by using the physical assumption that expansion scalar 8 is proportional to shear
scalar o and also using the deceleration parameter. It is observed that Hubble parameter H
and expansion scalar & have a singularity at initial epoch and at  =—6/a . Hubble
parameter, scalar of expansion and shear scalar are vanishing for large values of cosmic
time. We discossed different types of universe with the help of Eguation of State (EnS)
Parameter. We observe that the energy density for matter and radiation approaches zero
for a large value of cosmic time. We conclude that the energy density for matter and
radiation diverges initially and at f=—b/a in all type of universes. The physical
significances of jerk parameter, statefinder pair and luminosity distance are also discussed
in the light of the recent scenario of accelerated expansion of the universe and
cosmological observations.

Keywords: Bianchi type-1, f(7T') theory, Torsion, Two tluid.
L. Introduction

It has been found that there is a contradiction between recent cosmological observations
and Friedmann—Robertson—Walker (FREW) cosmology, Recent observations from high
redshitt supernovae type-la [5.17,18.20] state that the universe is under accelerated
expansion. but the FRW model shows that it is not. There are two approaches to explain
this acceleration. The first one suggests that dark energy (DE) is the cause of this
acceleration. Another approach involves modifying the gravitational action, Most of the
work in the modified theories of gravitaton relies on conventional formulation based on
curvature, However, the reason to start from the Teleparallel Equivalent of General
Relativity is to build a gravitational modification. The simplest such modification is the

fT) theory of gravity, where T is the torsion scalar.
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The f(T) theory of gravity was developed by Ferraro and Fiorini [11] which is
extension of the Teleparallel theory of gravity. Bengochea and Ferraro [4] investigated
that the acceleration of the universe can be explained by meodifying Teleparallel
equivalent of GR. The f(T) theory of gravity uses the weitzenbdk connections which
have no curvature but only torsion. In this case, the accelerated expansion of the universe

is caused by torsion. Wo and Yu [27] have stated an important advantage of this theory is
that its field equations are second order and hence easy o solve as compared to the fourth

order equations of f(R) theory.

The f(T) theory of gravity has recently attracted a lot of attention. Shaikh er al. 23]
studied the f(T) gravity model in the presence of dark matter and moditied holographic
Riccl dark energy in LRS Bianchi type-1 space-time. Dawande er af. [10] analysed the
LRS Bianchi type-I universe in f(7T) theory of gravity using a conservation equation.
Myrzakulov [14] has investigated different f(T) models including scalar fields and
given analytical solutions for the scale factors and scalar fields. Cai ef al. | 7] have studied
cosmilogical solutions arising from f(T) gravity, Sharif and Rani [24] have developed
S(T) models with perfect fluid in Bianchi type-1 universe. Nashed [15] derives the exact
Bianchi type-I solution. in the framework of [(T') gravity. Bhoyar et al. [6] have studied
LRS Bianchi type-I space-time with the linear equation of state filled with a perfect tluid
in f(T) gravity. Some exact solutions of Bianchi type-I space-time in (T theory of
gravity have been obtained by Ramt and Mete [19].

The anomalies found in the cosmic microwave background (CMB) and large scale
structure observations stimulated a growing interest in anisotropic cosmological models
of the universe. A Bianchi type-I universe, being the straightforward generalization of the
flat Friedmann-Robertson-Walker (FRW ) universe, is of particular interest because it is
the most simplest spatially homogeneous and anisotropic universe. Unlike the FRW
universe which has the same scale factor for each of the three spatial directions, Bianchi
type-I universe has a ditferent scale factor in each direction, thereby introducing
anisotropy to the system. Due (o its importance, several aothors have smdied Bianchi
type-I universe from different aspects.

Bianchi Type-I universe has been studied by several researchers to discuss the effect of
anisotropy in several contexts. Kumar and Singh [12] have studied the exact solutions for
the Bianchi Type-1 universe in various theones. Adhav ef al. [1] have investigated the
anisotropic and homogeneous Bianchi Type-1 and V model with interacting Dark Matter
and Holographic Dark Energy. Sharif and Waheed [25] investigated exact solutions for
anisotropic fluid by considering the LRS Bianchi type-I universe. Sahoo and Sivakumar
[21] studied Bianchi type-1 cosmological models in f(R, T) gravity.

Two fluid cosmological models have been discussed throngh various aspects by
numerpus researchers. Adhav [2] investigated two tloid cosmological model in Bianchi
type-lI1 space-time. Mete er al. |13] have studied anisotropic. homogeneous two tluid
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cosmilogical model psing a plane symmetric metric. Two fluid FRW cosmological
models have been investigated by Dagwal and Pawar [9] in the f(T) theory of gravity.
Coley and Dunn [8] have studied Bianchi type-VI, cosmological model with two flmd.
Two fluid Bianchi type-I1 cosmological models have been investigated by Pant and Ol
[16]. Samanta [22] investigated two fluid anisotropic Bianchi type-IlIl cosmological
model with variable gravitational constant (¢ and cosmological constant /& in the
framework of general relativity.

With the motivation from above mentioned work, we have investigated LRS Bianchi type-1
cosmological model with two fluid in f(T") theory of gravity. The main aim of the present
study is to apply the field equations of the f(7T) gravitational theory to a tetrad field
having homogeneity and anisotropy and ry to solve some problems that cannot be solved
within the fmmework of GR. This paper is organized as follows: In Section 2, a bnef
review of the f(T) gravitational theory is presented. In Section 3. tield equations are
derived for the given cosmological model. The resulting differential equations are solved in
Section 4. In Section 5, we have stodied different types of universe using EoS parameter
and discuss some cosmological consequences. The final section is devoted to conclusions.

2. Preiminaries of f(T) Gravity

The action of the f(7') theory is defined by generalizing the action of Teleparallel
theory of gravity given by

S=[[f @)+ Lyw Jed'x - (1)
Here, f(T) denotes the differentiable function of the torsion scalar T and L . is the
matter Lagrangian, where e = H ;

The torsion scalar is defined as

T=8."2T",. (2)
Here, components of the torsion tensor are defined as

T =T, -T5 =hT(d,h -3 k). (3)
where .-‘:;i are the components of the nontrivial tetrad field f, in the coordinate basis and
tetrad field is related to the metric tensor g, by the following relation

g =0yl where 17, = diagl 1, -1, 1, - 1] is the Minkowski metric. (4)

The components of the contorsion tensor are defined as
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. — - .
K Y==Y. (5

- frd

The skew symmetric tensor constructed from the components of the torsion and contorsion
tensors is defined as

5§ = %{K”g TPy 8T Y (6)

The field equations of the f(7') theory of gravity is obtained by varying the action with
respect to the tetrads in the following form

( ) - i 1
[0, les - hiT2,uS™ ), 510, T +

| Ly petnogy (7)
: 4 2

df _d'f
ar ™ =

i & "
where Ta is the energy momentum [£nsor, f=

o

3. Field Equations

The simplest anisotropic models usnally vsed for describing the anisotropic effects is
Bianchi type-I spatially homogeneous model. The advantages in using anisotropic models
are that they have significant role in the description of the early stage of the universe and
also are extremely useful in obtaining more general cosmological models that the
isotropic FRW models. We focus our attention in this work to the Locally Rotationally
Symmetric (LR S} Bianchi type-1 model which is a special case of Bianchi type-1.

We consider LRS Bianchi type-I space-time in the form

ds* = di* — A*(Ddx* — B> (0)]|dv+dz* . (8)
Using (4) and (8), we obtain the tetrad components as follows

i, = diag (1. A. B. B) and h* =diag(L A™.B™ . B"") . (9)
The energy momentum tensor for the two fluid sources given by

I Sl St (10)

L)

where TLW 15 the energy—momentum tensor for matter tield with the energy density g, and

pressure /7, , T,J-m is the energv—momentum tensor for radiation field having energy density

£, andpressure p, =(1/3) o, .The ;";.“"I and T, are respectively given by [22

il

i
T, "= (p,+0o, }uf."“u*j‘”] ~ P8y (11)
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L 4 iry Arl

) |
T:J ]:Eprnl “j _Eprgu N [Izl

The four-velocity vectors are given by

“;“"1 — {“ .U, U.l] and “‘1 — “1 ﬂ, ﬂ, ” with gl.l:ul{.ur.l]uj.'r.'] i i and gs.-“:rjuir_l o I “3]
The components of the torsion tensor (3) are
A .. B B
T_'” v Tgise—, T_?j_:— . (14}
A - B B
The components of the corresponding contorsion tensor (5) are
A _» B B
K== 1= 1% == (15)
A B B
The components of the tensor §_"' in (6) are
s B _u 1[A B . 1{A B
- |l i} () o e sl o) (16)
B 2lA B ' 2lA B
Using (14} and (16), we get torsion scalar (2) as
AR B
T=-2[2——+—/|. (17}
AB B
The field equations (7) for the metric (8) for i=v=1 and i =V =4 becomes
B AB
f_4f _1+2__ =2{ m+ r:'- (18]
; s 1B Ep TP

AB B B Blela 4| | Blla B o
df| v = <16 o S | | | = | | fu= w2 o Eile (19)
j]’[ 1} AE B H! [A E] "f]—-r -lr [-Pm 3]

Here overhead dot denotes derivative with respect to cosmic time t.

The physical quantities which are important in cosmological investigation are listed below:

The average scale factor for metric (8) which indicate the rate of expansion is given by

4 A
a(ty= R=1AB*J . (20)
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The spatial volume of the metricis V =a'(t)= R = AB". (21)
The directional Hubble parameters, which determine the universe expansion rates in the
- A B
directions X, ¥ and z axesare H, =— H,=H,= = (22)
The mean Huobble parameter, which expresses the volumetric expansion rate of the
L(A B
universe, is givenas H=—| —4+2—| . (23)
3\A B
The expression for the expansion scalar &, which deals with the expansion of the
: coE A _B
universe, is given in formas, 8= | —+2—| . (24)
A B
; »_1(A_BY :
Shear sealar " =—| —=—| . (25)
3lA B

2 (A_BY
The expansion rate is evaluated by anisotropy parameter givenby A = oL [I_EJ . (26)

The dimensionless quantity containing the third-order derivative of the average scale
factor concerning the cosmic time which 15 used to descnbe models close to ACDM is

1 | &

termed as cosmic jerk parameter. It is defined as  j = =5z (27)
o
= I
Red shift 7 =——~-1 (28)
cll)
The luminosity distance is described by the simple expression d, = na, (1+2). {29}

In order to determine 7, we assume that a photon emitted by source with coordinate
r=ur to =1, and receive at a ime { by an observer located at r=0, then 1, can be

l

obtained from the relation 5 = J"—.':.’I

) ait)
The distance moduolas D{Z)=5Log o, +25 (30
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h ‘ it
The statefinder parameters are defined as r= ;j . = | (31
i
3[{;——]

=

4. Cosmological Solution

To solve the field equations (18), & (19}, we need some additional constraints, One of the
commonly used additional constraints is that the expansion scalar & is proportional to
shear scalar o |22, 3, 26], which leads to:

A= Bm. (32)

We consider constant deceleration parameter defined as

RR
g=—|—1|. (33)
I'E
Solving (33) we get
i
R=lat+bh) " . (34)
Using (20}, (32) and (34), we gel
1
B=lat+p) "1 (35)
Now, (32) gives
Jm
"q.=|:df+b:|“+q“m+ll. [3&‘]
Thos metric given in (8) redoces to
i 4]
ds® = dr —lat +h) Haehmi2l et — lar+b) rehmz) [c.!'j.*: -H!':!] . (37)
From (17). we get
9a”(1+2 ~
y I LB ) T | (38)
(I1+g) (m+2)

The torsion scalar is presented in Fig: 3, it tends to a constant value in large-cosmic time limit.

From (35) and (36). we get directional Hubble parameter as
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3ma

= by,
: [l+q_][m+2]f'm+)

3a
Ho=H=—"%" _(ar+by"
. [_1+.:,«'ﬁ.lf_m+2].|IL

Now, we take equation of state (EoS) which gives

Pu=(y—1p,, 1£y=2,

Conservation laws separated for radiation and matter field are

JIE]m+|-H| +"']'HL'-“PJN +.Iﬂmj=u t

l'é)r+|-'Hl +:II"H_'] [%pl] == D'

Using (41} in (42) and wsing the values of H | and H,. we get

A
o, =clar+b) " .
From (41} and (44}, we have

3
p, = cly—=ar+b) "
Solving (43), we get
4

e, = ¢ lat+b) "

l 4
Since P = E"o’ ,we get p, =%pl = %r_‘l[ﬂf +h) I+ .

Prassurs ior miigtion ¥s Cosmic fime

a 1 L] f i 0 n
ir

Fignre (1): Pressure for radiation versus cosmic time for

o =L a=1, bh=1g=-0.033.

(39

(40

(41)

42

(43)

(44)

(45)

(46

(47)
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Figure (2): Pressure for matter verses cosmic time for
a=1,b=2¢4g=-—0033,¢=05 y=2.5/3.4/3.1
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Thair

1t
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Figure (3): Torsion scalar versus cosmic time for

a=Lb=2m=2 g=-0033

Pressure for radiation field (47) is plotted in figure (1), It increases monotonically with
respect to cosmic time. It approaches zero as 1 tends to 0 and the diverges at I=—h/a.
Pressure for matter (45) is presented in figure (2). It decreases monotonically with respect
to cosmic time. It tends to zero for large value of cosmic time and diverges for small
value of cosmic time. Variation of torsion scalar (38) versus cosmic time is plotted in

tigare (3). It tends to zero for large value of cosmic time and diverges tor small value of
cosmic. time,

Using (17), (18), (36), (44) and (46), we get
: | s . _—
@) =— f|———+——F|1"ar. (48)
(@at+b)"™  (at+b)"
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|
Using (20)), we obtained average scale factor as a(t)= (at+5) ) | (49)
1

Using (21}, we get the spatial volume of the metric as V =lar +8) bl (50

From (49) and (50}, it is observe that scale factor and spatial volume approaches zero as
f tends to zero and these parameters tends o infinity as 7 tends to infinity. Thus universe
is expanding with time.

From (23) to (31). we get following:
a
1+g

Hubble parameter is a decreasing function of time and is always positive from the
beginning of the cosmic evolution to the end.

¢ The mean Hubble parameter H :%{ I{m‘+b]_1} : (1)

*  The scalar expansion &= L{_H{‘I‘b}_l] : (52)
I+¢ J

It is observes that rate of expansion in the model is function of ¢, The expansion scalar
decreasesas ¢ increases and the expansion in the model stops at =

1 =1 " 1 a
o  Shear scalar &~ =3 il a{at+hy-. (53]
I+¢

It is observes that the parameter & diverge at the beginning =0 and at f=—-h/a . Itis
also observe that & decreases as time increases.

e Anisotropy parameter A = 2(m— l)l. (54)
s

The anisotropy parameter is constant and it depends on /1. Since —- = constant, the

model does not approaches isotropy thronghout the whole evolution of the oniverse.

o Jerk parameter j=27g(2g+1) . (55)

In this model for ¢ <—1 we have j >0}, which indicate that universe shifts from the
early deceleration phase to the current acceleration phase.

4 " E . . . .
e Luminosity distance ¢, = g} @ : |:|:_a.!“ +biT - f_fr!+bm].wmch gives

A g+ b o




LRS Branchi Type-1 Two Fluid Cosmologieal ... 247

iy = 1+ ]f l*f[l+ {t_m‘ﬁh)%—[mﬂ{ﬁ]
% . (56)
< I
where, Red shift z=—————1. (57)
(at+b) 7!
It is observed that luminosity distance ; incresses with redshift.
» Distance modulas
A
(] )
Dio)=5og {10 _& [znmbﬁ —im+baﬂ $25:;
- at+b)w
(1+q) s |
D(z)=5Log s ] 1 *[[m“ +b)] o= u.'+b}_] +25 (58)
agq J
It is observed that distance modulas is also increasing function of redshift.
5 27¢-1
» Statefinder parameters r=27g(2g+1) , G 420~ (59)
3g-1/2)

We observed that the statefinder parameters has values {r <l s }ﬂ} forg<—1. As a
result, our model behaves like a quintessence model for ¢ <—1.

e EoS parameter for matter field is givenby @, = p,, /o, = ¥ —lf:l. (60)
The value of EoS parameter in different universe are: i) Dust umiverse @, = (), ii) Radiation
universe @ =1/3,3)Hard universe @, =2/3, 4) Zeldovich universe @, =1. (6l)
5. Type of Universe

5.1 Dust universe: ¥=1

The energy density for matter and radiation is given by

i .
= —3 (62)

(at+b)"*
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pr = L—‘ - {_'&3‘}

:m‘+:';-]|E

The pressure for matter p =0, (64)
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Figure (4): Variation of eneregy density and pressure in dust universe versus cosmic time

for q=—0.033 a=1b=2¢=1¢ =1

Energy density for matter and radiation decreases monotonically with respect to time and
tends to a constant value in the large-time limit. The pressure for matter becomes zero.

The density parameters for matter and radiation are

(l+g)
QJ" = P"r,‘ = L{ q}|_1 . {&5]
IHT %
a (at+b) '
QI. = PF* L L-'J f-l +rf?1li-|_ . [{-’6.]
iH- ; i
a (at+bm) "

The density parameter for matter and radiation increases monotonically with respect to time.

The value of f(T) is given by

I S 1
j'fT]:FI clat+b) " +e(at+b) 1| T T, (67)

5.2 Radiation universe: ¥ = %

The energy density for matter and radiation is given by



LRS Branchi Type-1 Two Fluid Cosmologieal ... 2449

B ‘—l ; (68)
(at+b)"™
P
a2 = —Il ; (6Y)
(at+b)'H

The pressure for matter 15

P (70)

Jat+ h)m
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Figure (5): Variaiion of enerey density and pressure in vadiation universe versus cosmic

time for g =—0.033a=1b=2,¢e=1, ¢ =2

Energy density for radiation, energy density and pressure for matter decreases monotonically
with respect to time and tends to a constant value in the large-time limit.

The density parameters for matter and radiation are

Pu_ __ cll+g)

" = 3”1 - [ ‘_'”.]
a(at+by '
L(l+g)°
2, :3’3: & qt':_!q 1 (72)
a*lat+by "

The density parameter for radiation and matter increases monotonically with respect to time
The value of f(T) is given by



f{T}:#J’ f-'{“f+h}_m+t',{¢if+b}_r‘l TY34ET .

2
3

The energy density for matter and radiation is given by

5.3 Hard universe: ¥ € [%,l]_ let 1=

&

-'a.llr = —j ¥
(at+h)'""
— £
o= — =
(at+b)*

The pressure for matter is
:1{.
pﬂlr = i
3(at+hH)"™

1 [
T 1
e I
5 i A b e
1 .‘__,.,-"
] u
i ) eezim g dhan
2 '.l
sl X _ DAy et
e
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(73)

(74)

(73)

(76)

Figure 6: Variation of enerey density and pressure in hard umiverse versus cosmic time

Jorgq=—0033a=1b=2,e=1,¢,=2.

The energy density for radiation, enersy density and pressore for matter decreases
monotenically with respect to cosmic time and tend to constant value in the large-time limit.

The density parameters for matter and radiation are

Pu __ cll+g)’
0 : R
a’(at+b)

(77
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p. __cll+g)

¥ 3H_|

T (7T8)

1-1ij
l4+g

a (at+b)
The density parameter for radiation and matter increases monotonically with respect to time.
The value of f(T) is given by

5 1

I. e e 4
,,"{T}:FJ' clat+by " + e (at+b) " | T3dT . (79)

5.4 Zeldovich universe: =2

The energy density for matter and radiation is given by

.Iam = ;i ¥ {H{”
(at+h)'*

[ \

pj_ = —Il . “” 1
(at+hy'™

F.llr = : i [ fHEJ
(at+b)"™

The pressure for matter is

The energy density for radiation, energy density and pressure for matter decreases
monatonically with respect to cosmic time and tend to a constant value in the large-time limit.

The density parameters for matter and radiation are :

(14 g)
= ;}"-1 = “'_l_l_hl : (83)
a(ar+b) "
; cll+g)
QJ = ;;j I 4 LAyt (#8d)
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Figure (7): Variation of enerey density and pressure in zeldovich unfverse versus cosmic

time for g=-0033a=1b=2,c=1L¢=1.
The density parameter for mdiation and matter increases monotonically with respect to time.

The value of f(T) is given by

L] A
j‘fT}:#I clat+b) "™ +e¢at+b) " | T7dT . (85)

6. Conclusion

In this paper, we have investigated LRS Bianchi type-I two fluid cosmological model in
SAT') gravity. We have following concluding remarks:

* From (49) and (50}), we observe that scale factor and spatial volume approaches zero
as 7 tends to zero and these parameters tends to infinity as [ tends to infinity. Thus
we conclude that the model obtained in (37) is expanding with time.

* From (51) and (52). we conclude that the parameters H and @ are infinite at the
initial stage and at  =—b/a . It means that there is a singularity at t=-b/a.

* From (51}, (52) and (53), we conclude that the Hubble parameter. scalar of expansion
and shear scalar are vanishing for large value of cosmic time,

From figures (1) and (2), we observe that pressure for radiation is an increasing
function of time whereas pressure for matter is decreasing function of time.

* From figures (4). {5), (6) and (7). we conclude that the energy density for matter and
radiation approaches toward zero for large valve of cosmic time. From the same
figures we conclude that the energy density for matter and radiation diverge initially

and at 1=—h/a in all universes. These figures also indicate that energy density for
radiation is same in all universes.
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* From figures (4), (5), (6) and (7), we conclude that pressure for matter approaches
toward zero as f tends to oo, From the same figures we conclude that pressure for
matter diverge at =0 and at t=—b/a except in dust universe, where pressure for
matter is zero,

e  From (63} (66), (T1h (72). (77). (78). (83) and (84), we conclude that density
parameters for radiation are same in all universes and when 1 approaches to o the
density porameters for matter and radiation vanishes in all universe.

* In this model for particular case g <—1 in (55), we have j > (), which indicate that
universe shifts from the early deceleration phase to the current acceleration phase.

* From (56). it is observed that luminosity distance ¢, increases with redshitt.

» From (59). we observed that the statefinder parameters has values{r <1.s >0} for
¢ <—1. Asa result, our model behaves like a quintessence model.

The two-fluid model of cosmic evolution seems superior (o two sequences of a single-
fluid model because both fluids are present throughout the cosmic evolution with one
fluid dominating the other. Such models can be used to describe the transition from a
radiation-dominated phase to a matter-dominated phase as the universe expands.

Acknowledgement: The authors are thankful to the Referee for valuable comments and
suggestions,
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Bianchi Type-1 cosmolopical models hove been n subject of extensive resenrch in cosmolopy doe to their simplicity and
relevance in nnderstanding the dynnmics of the enrly Universe. In this study, we investignte the dynamics of such models
within the framework of F{T) grovity, an alternatve theoary of geavity that extends teleporallel peavity by ntroducing
i genernl fmetion of the torsion sealue, T, We focus on the presence of o perfect Buid with beat fow in the cosmie
mercliinne. By solving the Beld squations of F(T) gravity, we obtadn exect solutions for the Biamehi Ty pe-1 cosmologieanl
nesdels, These solutlons provide valuable nsiehts nto the evolution of the Undverse and how o 5 fluenced by the
mwadibied gravity theory. Furthermore, we derive cosmological parnmeters in terms of redshife. offering o convenient
way o interpret observationnd data and connect theoretionl predictions to empirical pessurements, Our findings not
arly conteibute to s deeper undesstanding of the dyoamics of Binoehd Tyvpe-] cosmaological madels but ako provide
o foundation for comparing T grovity with stuodard peneral relutiviey o the contexe of observationnl coesmology.
This research paves the way for further exploration of alternatbve gravity theories and theie nphications for the enrly
Universe’s evolution nnd strocture.

Keywords: fiT) theory; Perfeat fluid with heat fow; Bianch type-d
PACS: 9580 -k (M) -0, 04.50.Kd

1. INTRODUCTION

The stwdy of cosmological models has been instrumental in advancing our understanding of the evolution
and strocture of the Universe. In thiy contest, Bianehi Type-l cosmological models bhave playved a crucial
role due to their inherent simplicity and applicability to wirions cosmobogical seenarios, These models assume n
homogenesons and anisotropic distribution of matter sud radiation o the early Universe, making them a valuable
tool for imvestigating the dyonamics of cosmic expansion.

Banerjee ot [l] ol conducted investigations on Bisopchi [ cosmalogical models that ineorporate o Buid
possessing both bulk and shear viseosity, These studies revenl the evolving siponificinee of shear viscosity and
finid density dynamics thronghout the cosmic evolution. Sharif and Rani [2] have studied spatially homogeneous
aml anisotropic Bianchi type I mniverse in the context of F{T") gravity. Beesham snd Aroonkumar [ studied
Binnchi type I cosmological models with wiriahle pravitational constants (G and cosmological constants (A).
Jacobs and Keoneth [4] Explwed cosmologies of Bisnchi type [ with a oniform magnetic fiekl. Saboo and
Sivakumar [5] examined LRS {Loeally Rotationully Symmetric) Bianchi type-I cosmologieal models in (R, T)
theary of gravity. Barvow [6] ot ul. analyzed the asymptotic stability of Biandhi type universes.  Ashtekar{T)
et al. Investigated loop quantum cosmoelogy of Bianchi type I models. Akarsu [8] ot al explored LRS Bianchi
type I model with anisotropie dark encrgy aml constant deceleration parameters. Pawar [ et al. investigated
magnetized anisotropic dark energy by using Barber’s self-creation theory. Saha [10] et al. investigated Bianchi
type-1 cosmology with sealar and spinor fields and they also Studied spinor fields in o Bianeld type-1 oniverse,
focusing on régular solutions. Jamil [11] ot ul. explored FEW and Bianchi type I cosmoligy of f—essence. Singh
[12] et al. Explored Biandhi type-l cosmologienl models in Lyra’s geometry, Smgh [13] et al. analyzed Bianchi
type-1 cosmological models with variable & aml A-term in geoeral relativity, Arbab [14] has studied Bianchi
type I viseous wniverse with variable G and A. Rodrigues [15] ot al. have rvestigated Bisneld type-I, type-lIL
and Kantowski-Sads solutions i f(T) gravity. Shamir [16] has explored locally rotationally syimmetric Biandu
tyvpe I cosmology in f{ R 1) gravity. Chirde [17] et al. Apabvzed a Bianchi type | cosmological model with
a perfect fuid and string in f(T') theory of gravitation. Wanas [18] et al. have investigated Bianchi type |
cosmological models in f{7') gravitational theories. Fayaz [19) have studied [{']) theories from bolographic dark
energy models within a Bianchi type I wniverse. Rodrigues [20] bave excplored locally rotatioeally svmmetric
Bisnchi type-1 sosmolopieal models in f{17) pravity, spanniong from eardy to dark energyv-dominated universes,
Aslam (21) et al. have mwestigated Noether panpe symmetry for the Bianchi type T model in f(1') gravity. Quaa
[22] et al. have explored conformal vector Gekds of Dianchi type-1 perfect Huid solutions in f{7) gravity, Hasmani

Cite: aa: LI Pawar, NG Ghungarwar, PS5 Gallownad, East Eur. ) Physe L W (2004, htrpa:f#dn:.u:g#lﬂ.ZﬁEEE.ﬂ'
2312-4334-2024-1-08
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1003
Perfect Fluid with Heat Flow in f{1") Theory of Gravity EEJP.1(2024)

aml Al-Taysah [23] have provided exact solutions for Bianchi type] cosmological models in f{R) Theory of
Gravity. Shekh [24] ot ul. have explored an accelerating Biancli type dark energy eosmological model with
a-cosmic string in f{T7) gravity, Koussour and Bennai [25] have conducted o stubility analysis of anisotropic
Bianchi type-1 cosmological model in teleparallel gravity, Dawande [26] ot al. have investigated LRS Bianchi
Typel Universe in f{T") Theory of Gravity, Shokla [27] et al. haw explred a Bianchi type-] cosmological
model in o modified theory of gravity, Van den Hoogen [28] et al.  investigated Bisnchi type cosnological
maodels in f{7T) tele-parallel gravity, Shamir [20] et al have ceplored locally rotationally symmetrie Bianchi
type I comolopgy in f{R) gravity. Rodrigues [30] ot ol apabyzed snisctropic ooiverse models in f{77) gravity.
Pawar [31] ot al. have mvestigated LRS Dianchi type-l cosmolbogical models in f{Q,T) theory of gravity with
observational constraints. Dagwal [32] has explored tilted two forms of dark energy in f{77) theory of gravity.
Solanke [33] et al. bave studied an accelerating dark epergy universe with LRS Bianchi type-1 space-time.
Pradhan [34] ot al. have investigated Bianchi type I snisotropic magnetized cosndogical models with varying
A, General Belativity (GR), formulated by Albert Einstein, biss long been tle cornerstone of owr inderstanding
of pravitadional interactions in the cosmos. However, in recent decades, alteruative theories of pravity have
pained sttention, offering different perspectives on the pravitational feld equations.  One such alternative
FT) pravity [35]. whidh extends the concept of teleparallel gravity by intreduwing a general fumetion of the
torsion scalar, 1. Pawar et al[36] have studied ansotropic belwviour of perfeet fuid n fractal cosmology.
FI1Y) gpravity lns been explored as a viable altemative to GR, providing a framework to study the gravitational
dyvonmies of the Universe beyond the coufines of Emstein'’s theory.

Iu this research. we delve into the dyuamies of Bianchi Type-1 cosmological models within the framework
of f(17) gravity[37] . Our primary foeus i3 on the inclusion of a perfect fhuid with heat [38], which i3 erucial
in wnderstanding the thermodynamic mspects of the early Universe. DBy solving the fiekl equations derived
from f{Y') pravity, we aim to obtain exact solutions for the evolution of the Universe in the presenee of these
additional compoucnis. Pawar et al. ['3‘*'1 -[40] hiave studied several aspects of Bianehi Type-l with Two il
axially symmetrie cosmological models in fiR7. 1) theory of pravitation aod Tilted conpruences with sttt Huoked
cosmological models.

Furthermore, one of the essentinl aspects of cosmological models is their ability to provide a connection
between theoretical predictions and einpirical obsermtions. To facilitate this contection, we derive cosmological
parameters that are cxpressed o teérms of redshift, a key observational quantity. Tlis approach enables as to
relate our theoretical findings to astronomical data, enhnneing the applicability and relevance of our researdy
to the broader field of obserwtionnl cosmology.

Lo sumnary, this research presents o comprebensive exploration of Bianchi Ty pe] casmological maodels i
FI" gravity, incorporating a pecfect Huid with bheat, The obtained solutions and derived cosmologienl parame-
eters contribute to owr understanding of the eardy Universe's dynamics and offer & bridee between theoretical
predictions and obszervational data.

2. FIELD EQUATION
The line element for a fat. homogeneous and amsotropic LRS Bianchi type-I space time|41] is

dit = di* — A3Nde® — B1) [rfz’ﬂ'g + "132] (1)

Here, ¢+ represents time, 1 is ope spatial coordinate, and ¢ snd 2 are the other two spatial coordinates. The
functions A(t) audl B(#) are scale factars that deseribe the expansion or coutraction of the space in the ¢ and
y-2 directions, respectively.

We obtain the tetrnd components as follows:

h* = ding(1. A~ B~ B (2)

The torsion scalar, denoted s Y1) is a scalar derived from the torsion tensor. [t quantifies the deviation
of the Weitzenbisck connection from the Levi-Clivita commection. which # used in general relativity, In simple
terms, the torsion scalar reflects the inhomogeneity in the spacetime geometry due to torsion. The torsion scaloe
b the form

= sue (4]

P s

The formulation of this theory's action inwlves extending aod building upon the foundationnl principles
of the Teleparallel Theory of Gravity.
-'-r - [EII{TI] + -'l--"1-wﬂ.f.f.r'll"llg'rjdl'E {'11.|

In this context, f(¥')signifies a fonetion concerning with the torsion scalar 1. Meanwhile, Ly, stands for
the Lagrangion density associated with matter. Additionally, *¢" corresponds to the determinant of the tetrad
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fiekd, which ® mtricately linked to the metric tensor through the relationsdhip ¢ = /=g, The von vanihing
components of torsion tepsor wre defined as
T, =10, - T = hj{th, — B.h,) i)

frpt 1

The clements of the corresponding contorsion tensor are charncterized by:

Kf‘: {I‘f‘"— I‘:“ 1}’;“’,1 (i)

The determination of the elements of the tensor 5,4 is carried out i the following manner:
L L 1 {f"-’“ ﬁxllﬂv Jp?ﬂp {-‘r
it ] = ; L i + i 8 Fil 'ﬂ} J

By usmg above components we bave computed the torsion scalar, 1" as follows:

T=—_z(sA8 B
= q(mf’}:eﬂ) (&)

The derivation of the modified field equation in the teleparallel theory of gravity involves obtaining it
through the variation of the action concerning the vierbein components, denoted as i), This is expressed as:

ST frr 4+ ,r r'}f,{rr Sal+ 1‘,,55:"] fr+ ﬁfj f=daTf i)

Where 1" is the enerpy momentum temsor, fr = ‘l:-]l',r— and fre = %4;
The energy momentum tensor for perfect fluid with heat How [42] is

iy = o+ ey + payy +lawg + Ry {111}

where p & the eorgy density, p s thermodynamic pressure, b, & beat How vector. The fiek] equation corrve-
sponding to metric (1) are obtained by

B \B
f+4f:l- >+ 25| =—16mp (11)
E B" ziB B
B B A8 AB A l i 5
f+2fr +B+R‘+'A_B + Tl frr | =16mp (13)

The erocial parameters in cosmological observations inclode the mean scale factor o, mean Hubble parane
eter H, scalar expamsion 8, deceleration parameter g, shear scalar o2, and mean anisotropic parameter A,
These quantities, derived fFom metrie (1), are expressed as:

a = (AB?) ok (14)
1{A B

H=x (I+EE) (15)

rm‘%u% (16)

B ﬂi:i._d 1 1 1

I="E =g \m un

. _.2 (4 BY ;
Av=gm\a "B (8)
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3. SOLUTION OF FIELD EQUATION
Solving field equations (11),(12) and {13) we obtain

At) = {3+ 2m) (ert + ) } 75 (19)
aricl a
B{t) ={(3 4 2m) (ert 4 2 )} 7= (20)

using equations (19) and (20) we get
—2{14 2m)

o g
3+ 2m)? {ent +ea)? 2l
J = ——U\'w (34 2 e 2{:' t - ]_?':a“::: (22)
i TR L Ll -

K {14+2m){24m) - i

== - oy (03 2m) gt + en)) T 23
Agly = 19+ dm) o (- 2m)eit o) e
EM;H +'__E-n]nlj|'_?|_l%rlﬂ{rlf+ (‘2]_1:2::: {24:'

P 5+ de)

The formulas for the Hubble parasneter 1, sealar expansion #, shear sealar o, mnd the mean apisotropic param-
eter A, are obtained as follees:

9=r:.rf=¢.-,i:r—£{uif+nﬂ-' (25)
g 71; (,:1_2:')& et +es) 2 (26)
Ay = %J‘;;jg (27)
The valne of the deceleration parameter 5 foond to be
o=t (25)

whicl is constant.

By using 1 + = = = we get above physical parameters in terms of redshift =.

The tomion scalar is a geometic quantity associated with theovies of gravity that meorporate tomsion iy
addition to curvature, In the context of general relativity (which does not include torsion ), the tosion tensor
is nssumed to be zero. However, in alternative theories of gravity, such s the Bipstein-Cartan theory, tomion
is considered. We have obtained torsion sealar in terms of vedshift,

L4 2m) (L4 2
(34+2m)2 ' (34+2m)

(29)

Figure 1 illuwstrates the correlation between the torsion sealar T and the redshift = across iarions constiont
mt vadues o cosmolopienl observations. The torsion sealar T, messuring spucetime geometry deviation from
standard general velativity due to torsion, consetently exhibits pepntive values across all = and . indieating
a departure from proeval relativity, Bedshift - serving as a pauge of universe expansion and object distonee,
increases as the torsion sealar T decrenses. soppesting o more provounced deviation from general relativity in
earlior cosmie epochs. Moreover, the value of m mflvences both the sope and mapnitade of the torsion sealar

T depicted in the foure, with higher movalues corresponding to steeper slopes and smuller mapnitudes of T

——Lfff_l—l-:!'m.:l - _glfiimg ;
(34 Fra) (3 + 2] hez) {1

i

The relationship between pressuve (P and redshift (2) in cosmology i charactenzed by the equation of
state parameter (W), In the early universe dominated by radiation, w & % indicating positive pressure. As
non-relativistic matter becomes dominant, w for matter i85 0, representing zero pressure. Dark energy; with o
constant w < (L contributes a negative préssure and is nssociated with the observed aceelerated cxpansion of
the wmiverse,
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Torsion Scalar vs Redshift

Figure 1. Torsion Scalar vs Redshift for m = —1 0.5 < oy < L5
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Figure 2. Tle plot of pressure vs cosmic redshift =
The pressure is caleulated as follows:
K {(1+2m){2+m) . At
{ ) 1'Il{'i + 2l + 2z == {31

= G+am)

In Fioure 2. pressure is plotted against cosmic redshift = for different values of m, a constant in the
Biancli type] cosmological model ralating the expansion sealar and shear sealar. Pressure consistently exhibits
pegit ivity across all g and = owmloes, indicative of a teosion-like effoct associated with dack enerpy, presumed to
fuel the universe's accelernted expansion. With merensing redshift, pressure diminishes, reflecting a rdse in dark
enerpy density over time and itd eventual dominanee over matter and radiation o the Iste universe. Notably,
amaller waluey of m correspond to more negative pressure, sugpesting a beightened repulsive gravitational effect,
where the anisotropy of the Bimichi type-1 moded enhaness the impact of dark energy.

The refationship bhetween energy density and redshifi is influenced by the contributions from radiation,
matter, dark enerpy, and possibly other components, and it 5 deseribed by the evolving seale factor in the
Fricdmann equations of cosmology. Here we hioe obtained the eoerpy density in terms of redshift for perfect
tuid.

KL+ 2m)i24m) A3
=— 14z 77 02
P~ Gtem Lt (92)

Fram Fipure 3 we observed that the density of the universe is positive and decreases with increasing
redshift. Additionally. the density of the wmiverse is higher for lower valies of m. ndicating a stronger influence
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Density vs. Redshife -

Figure 3. Density vs Redshift for m= —1

of matter on the coamic expausion. Moreover, the density of the uoiverse approaches zero as the redshift
approaches infinity, mplying a neglipgible contribution of matter i the eady universe.

The equation of state parameter, typically denoted by w, related the presure (p) to the enerpy density
{p) of a substance. It's defined as w = L. The equation of state parmmeter (w) characterizes the relationship
between pressare and energy density in the miverse. In the early universe, dominated by radiation, w is 1/3.
As nor-relativistic matter becomes dominant, o for matter & (), and for dark energy, assumed constant, w iy <
(. The evolution of w with redshift reffects the chanping contributions of different cosmic components to the
enerpy density over cosmic time. We lave caleulated the equation of state parameter in terms of redshift s
folloms:

A dm

w=(3+2m){l+z)" == ()

1w1d Plotof Wys2

b | | [ |

i
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S

e e ‘
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Figure 4. Fguation of state parameter vs redshift

lu Figure 4, we see how a parameter called the eguation of state w chanpps as the redshift = varies
for different values of s This parameter helps ws understand the relationship between pressure aud enerpgy
density in the universe. Some important points rom Figure 4 include: all the eorves have negative values for
w. indieating megative pressure, which i3 often associated with dark energy driving the noiverse’s accelerated
expansion: as the redshift inereases, indieating earlier times m the miverse, the pegative préssure becomes
stronger, suppesting that dark energy played a bipger role in the eardy mmiverse: amd the shape of the curves
varies depending on the value of m, whidh reffects how the nniverse is structured (its antsotrapy ). indicating
that the equation of state depends on the universe's structure.
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The relationship between tlw Hubble parameter (1) aod redshbift {2) 8 often expressed in the contest of the
Fricdmann-Lemaitre-Robertson-Wablier (FLEW) metrie, which deseribes the expanding universe in cosmology.
The Hubble parameter is related to the rate of expansion of the universe.

Hubble parimeter 11 i colenlated as:

241 4684 )

H=smp={lkz) = (34)
P Levuve _)'-
—— Hesi s L sk s
B Enesom _.'( :
bt
Lo .. P

i 2 L sz =n Tz

Figure 5. The plot of Hubbple parsmeter vs Redshift alonp with Hobble Data-Set

Iu Fipure 5, we observe how the noiverse cxpands over time, It shows that sy we look back in tine, the
universe expanded more slowly, messured by something called the Hubble parameter H at different redshifts
z. The praph also indicates that the Hobble parsmeter iy influenced by a constant called “m"” which affects
bow the wiverse expands in a the model. Additionally, the praph compares theoretical expectations with resl
observations from telescopes like the Hubble Space Telescope nnd the Slonn Digital Sky Survey, nnd they seem
to match up quite well, considering the yncertaint es,

4. DISCUSSION AND CONCLUSION

Redshift in cosmology refers to the phenomenon where the light from distant galoodes or celestial objects
appears to be shifted towards longer wavelenpths, moving towasrds the red end of the electromaguetic spectrum.
This is primarily due to the expansion of the nniverse.

Az the nmverse expands, the space between galaxies also expands, cansing the wavelenpt bs of lisht emitted
by these palaxies to streteh. This stretehing of lipht results in s shift towards longer wavelongths, which w
observed as a redshift. The greater the distance tooa palaey, the hipher its redshift. Redshift is nocrucial tool
for astronomers in measurng the distances to and the velocities of objects in the universe.

Iu terms of redshift, as the vniverse cxpands, the effects of dark enerpy become more prononnced. If
the pressure associated with dack enerpy remains pegative, it can counternct. the attractive force of pravity,
leading to an accelerated expansion. This is comsistent with the observations of distant supemovae and other
cosmological data. The behavior of the universe i inHuenced when w is negative:

» Accelerated Expansion: The negative pressure sssoviated with dark energy leads to an accelerated
expansion of the universe. This i io contrast to matter, which bas pegitive pressure and tends to slow
down the expansion due to sravitational attraction

o Dominance at Late Thmes: Az the universe expands, the effects of dark enerpy become more pro-
vounced over time. In the current epoch of the universe, dark energy is believed to be the dominant
component, driving the observed acceleration.

s Redshift of Distant Objects: The acceleration of the universe affects the redshift of distamt galaccies,
Ohservatonally, distant supeamovae and other cosmological probes indicate that the rate of expansion is
ineressing with time.

The effect of the Hubble parameter on the upiverse can be summanrised as follows:

s Expansion Rate: The Hubble parameter at a given redshift, If{z). indicates the rate at which the
universe is expanding at that partienlar cosmie time. A higher value of I{z) implics a faster rate of
EOCPHTES KL
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o Historieasl Expansion: Obserying the Hubble porameter st different redshifts ollows w0 to study the
historical expansion of the uwniverse. By looking at more distant objects, corresponding to higher redshifts,
we are effectively looking back in time.

o Cosmie Acceleration: Clanges in the Hubble parameter with redshift can provide insights into the
cosmic acceleration. [o a universe dominated by dark enerpy, the Hubble parameter may not decrease s
much with inereasing redshift as in o oniverse withowt dark energy,

s Critical Density Determination; T'he Hubble parameter isrelated to the eritical density of the wniverse
{ petn ). Unelerst anding its behavior with redshift helps in determining the overall energy content and fate
of the nniverse,

In this research, we explore the diaracteristics of the Bianchi type-l space-time within the framework
of f{1') gravity theory, where T represents the torsion sealar,  The model is constructed based on specific
amumptions. The first assumption positd a proportional relstionship between the expansion scalar 8 and the
shear sealnr o, leadiog to the expression A = B™, where A and B are metrie coefficients, and m is a real
constant. The second pssamption sets equal pressure components in the oy, aud 2 directions, governed by an
equation of state p = wp. Additionally, a power-law relation between Foand the seule fctor B b5 ewploved to
derive the excact solution of the field equations.

Several keyv cosmologieal parameters, meluding the tomsion sealar T pressure p, deosity o, equation of state
parameter w [Tobble parameter Hin terms of cosmic time ¢ and redshift 2. The bebaidour of the graph of the
pressure vs redshift shows that the pressore 15 pegative and constatly decrensing for the varioos wlues of 7 =
—1.03,—1.05,— 107, —1.08. If the pressore is pepative (which corresponds to o situation where the substance
has u tension-like effect tather than compresiwe]), it can hove sipnificant implications for the evolution of the
mniverse. A substance with nepative pressure is often referred to as "exotic” or "dark enerpy”

The most well-known excanple of dark epergy is the cosmological constant (A) assodated with the vacuum
of space. A negative préssure is o key compouent of dark enerpy beeause it's believed to be responsible for the
observed accelerated expansion of the wniverse. The graph of density va redshift we have plotted in 3D which
shows that the density iz positive. A positive density in terms of redshift typically refers to the enerpy density
of matter in the upiverse, Tn eosmology, matter can have positive density, and its effects we often associated
with tle deceleration of the wniverse's expansion

The pressore amd density with the redshift shows the singularity at m = —2. Notably, tle eguation
of state parameter w shows the the negative behuviour and graph decrenses rapidly for the values of m =
—2.901, —2.203, —2.205, —2.07, —2.200, —2211. When the equation of state parameter (@) in terms of redshift
is nepative, it iImplics that the sulstanee in question has o pepative pressare. Thiv scenario & ofton associated
with dark eperpy, which is believed to be responsible for the observed aceelerated expansion of the universe.

The equation of state parameter i definesd 55w = ;L; where p is tlw préssure and p i3 the enerpy density.
For dark energy, the negative pressure contributes to a repulsive gravitational effect, comnterncting the attroetive
force of gravity cansed by matter.

The Hubble parameter I plotted v& redshift 2. The praph shows the valoes of Hobble parsmeter in the
range of staudard dataset wehich supports the current observational data.

The Hubble parnmeter in terms of redshift i3 a crocial observationn] quantity that ioforms vé about the
current stiate aud past history of the niiverse’s expansion. Studying its bebavior with redshift provides valuable
information about the undedying cosmolopicn] model and the mflience of variows components like matter,
radiation, and dark energy oo the evolotion of the cosmes;
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ABSTRACT: -

The most prevalent medical condinon among hospitalized and outpatient patients 15 a unnary tract
infection. Multi-drug resistance to antibacterial medications is # further issue that raises concems among
health professionals. The most frequent causative and etiologic agent for urinary tract infections is Escherichia
coli (E. coli). E. coli was the most common bacteria, accounting for 27.38% (43/157) of the 157 isolated
uropathogens, A large percentage was also seen in females, 62.42% (98/157).

These isolates were all further checked against 12 different antibiotics. E. coli showed tremendous
resistance towards Amoxyelay 88.42% followed by Ampicillin, 81.79%, Ciprofloxacin, 79.32%., Nalidixic
acid, 77.42%, Cefodoxime, 71.47%, Cephulothin, 69.62%, Tewacycline, 67.81%, Ceftazidime/clavulanic
acid, 59.28%, Cefinaxone, 53.80%, Cefepime, 32.75% and Cefoperazone/sulbactam, 23.70%. While
Imipenem is the prominent drug of choice for urinary tract infections.

Key Words: E. coli, urinary tract infection, multi-drug resistance

INTRODUCTION: -

Due to anatomical differences, urinary tract infections (UTTs) are the most prevalent infection in humans,
particularly in women. Due to the evolution of resistance to several antimicrobial drugs, managing urinary tract
infections has recently become increasingly difficult { Steadman and Topley, 1998). The most frequent pathogen
that can cause urinary tract infections (UTI) in both developed and developing nations is Escherichia coli (E.
coli), more specifically known as Uropathogenic Escherichia coli (UPEC) (Samra et al., 2005). Bacterial
resistance to various antimicrobial medications is a severe health risk for people all over the world. One of the
main reasons for bacterial resistance to antimicrobial drugs is the unwarranted or constant use of ceriain
antimicrobials.

According to Shames e al., (2009) and Ogura ef al., (2009), E. coli is a common, diverse, and harmless
commensal organism that only needs to acquire virulence factors to become a highly pathogenic organism with
the ability to cause diseases like gastroentenns, extra-intestinal infections, urinary tract infections. and
bloodstream infections. In addition to these. it can survive in various environments, which makes it an excellent
indicator organism 1o assess environmental samples and fecal contamination (Feng et al., 2002). It belongs w
the gamma probacteria's Enterobacteriaceae family. According to Wagenlehner er al.. (2008) and Kashef et al..
(2010), it is the main infectious agent responsible for urinary tract infections. Additionally, the majority of
diarthea-related deaths in children under the age of five among people around the world are caused by E. coli
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(Turner et al., 2006).

Antimicrobial resistance in E. coli has been noted globally, and the rate of resistance has risen among E.
coli, which s 4 serious issue (Kholy er af., 2003: Bell et al., 2002), Treatment of urinary tract infections becomes
more challenging as antimicrobial medication resistance continues to rise, According to Dromigny et al., (2005),
the majority of people with severe urinary tract infection symptoms were likely treated without doing a
bacteriological study in 95% of cases, According to Coque et al., (2008), the first drug resistance was described
i relation o ampicilling amoxyclav, rimethoprim, erythromyecin, third-generation cephalosporin antibiotics,
and tetracycline.

The incidence and susceptibility profiles of E. eoli, according to Erb et al., (2007), show substantial
opographical alterations as well as significant variations in different contexts and populations. Antibiotics
should be used correctly o reduce the rate of antibiotic resistance (Islam er al., 2010). This study's goal was o
identify the prevalence and multidrug resistance profile of E. coli isolates from individuals with urinary tract
infections in hospital seftings,

MATERIALS & METHODS: -

In the current investigation, a total of 63 urine samples from individuals with infections of the urinary
tract were obtained. Aseptically, in a sterile, clean catch container, fresh midstream urine samples were obtained.
Within two hours of collection, urine samples were brought to the lab in sterilized Luria Broth (LB) broth. At
37°C, Luria broth was incubated for an entire night.

Then, using a calibrated loop that delivered 0.0 1ml of each sample, each sample was inoculated on plates
of MacConkey agar, Cysteine Lactose Electrolyte Deficient (CLED) agar, and Eosin Methylene Blue (EMB)
agar. Plates were then incubated for 24 hours at 37°C overnight. In addition, the E. coli isolates in which we are
most interested were found through analysis of their morphological, cultural, and biochemical traits.

Using the single disc diffusion method recommended by Bauer-Kirby (1966), the antibiotic resistance
pattern of E. coli isolates was examined. For this, 3 ml of sterile nutrient broth wbes were injected with a loop
full of bacterial culture and incubated at 37°C for 4-6 hours. The nuiritional broth tube was then used to moisten
a clean cotton swab. The Mueller-Hinton agar plates' whole surface was inoculated with this swab. Mueller-
Hinton agar was now covered with an antibiotic disc using sterile forceps, and the plates were then incubated at
37°C for an overnight period.

The following antibiotics were used in the current study, Amoxyclav (30pg), Ampicillin (20pg),
Ciprofloxacin (5pg). Nalidixic acid (10pg), Imipenem (10pg), Tetracycline (10pg) and different generation
cephalosporin viz, Cefepime (30pg). Cefodoxime (30pg), Cefperazone/sulbactum (20/10pg), Cephalothin
(30pg). Ceftazidime/clavalunic acid (20/10pg) and Cefiriaxone (30pg). Every antibiotic was purchased from
Hi Media Laboratory in India. A guality conirol strain that was obtained from MTCC (443) was used as a control
strain in the present investigation.

RESULTS AND DISCUSSION: -

A total of 63 urne samples were obtained for the current study from the district civil hospital in
Amravati, Maharashtra. These allowed for the isolation of 157 different varieties of Gram-positive and Gram-
negative bactenia. Escherichia coli was the most frequent etiologic agent in our investigation, accounting for
68.25% (43/63) of all cases. The prevalence of several uropathogens isolated from urine samples is shown in
Fig.l. From the isolates females (68.799) accounted more as compared 1o males (31.21%). Gender-wise
distribution of several uropathogens was shown in Fig.2. Figure 3 depicts the resistance pattern of Escherichia
coli against 12 different antibiotics.

Using guidelines from the Clinical and Laboratory Standards Institute (CLST), formerly known as the
National Committee on Clinical Laboratory Standards (2006), the resistance pattern of Escherichia coli
isolates was defermined in the current investigation.
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Table 1: The frequency of Escherichia coli and other bacteria that are isolated from urine samples
Sr. No. Bacteria No. of hacterial isolate | Percentaee of isolated bacteria
| Escherichia coli 43 68.25 %
2 Klebsiella pneumoniae 39 61.90%
3 Staphvlococous aureus 31 49.20%
4 Psewdomonas aeruginosa 23 36.50%
5 Bacilluy subtilis 21 33.33%
Total 157 .

W Exelrerichin coli

& Kiebsiella prewmonioe

o Staphylococcus anrens

Prewdomonas aeruginosa W Bacillus subtilis

Fig. |. The frequency of Escherichia coli & other bacteria that are isolated from urine samples

Table 2: Gender-specific distribution of several uropathogens in numbers
Gender - - ” 'Urnpalhngens : ==
E. coli K. prneumaniae S. aureus P, aeruginosa B, subtilis
Male (%) 20 11 08 07 (3
Female (9) 35 26 19 15 13
Total 55 37 27 22 16
60
i
50 N,

.

i
——— = T
)
0
E. cali K. pnewmaniae N, aurens P. aeruginosa E. subiilis
Uropathogens
wee iale (50 ) sl Female | 96 )

Fig. 2 Gender-specific distribution of severul uropathogens in numbers

Table 3: Escherichia coli's pattern of resistance towards 12 different antibiotics

Sr. No Antibiotics No. of resistant isolates | % of resistant isolates (n=43)
| Amoxyelay (30pg) 349 Y0.70%
2 | Ampicillin (20ug) 35 81.40%

HMRD
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3 Ciprofloxacin (Sug) 34 7907 %
4 Nalidixic acid { 10ug) 37 B605%
5 Cefodoxime (30ug) 32 T4.42%
| Cephalothin (3013 28 65.12%
7 Tetracycline (10pg) 27 62.79%
] Ceftazidime/clavalunic acid (20/10ug) 23 51.16%
9 Ceftriaxone (30ug) 21 48 .84 %
10 Cefepime (3ug) 15 41.86%
11 Cefperazone/sulbactam (20/ 1 0pg) 16 IT2 %
12 Imipenem (10ug) 818 005
100

50

BO

70

Bl

50

40

30

: I | | d I

b I

- i

INn. of resistant isolates = % of resistant isolates (n=43)

Fig. 3 Evcherichin coll puttern of resistunce towards 12 different antibiotics

The findings of the present study showed that a high proportion of resistance to eleven distinct
antibiotics was seen. Amoxyelav (30pg) (90.70%), Ampicillin (20pg) (81.40%), Ciprofloxacin (5pg)
(79.07%), Nalidixic acid (10pg) (86.05%), Cefodoxime (30pg) (74.42%), Cephalothin (30pg) (65.12%),
Tetracycline (10pg) (62.79%), Ceftazidime/clavalunic acid (20/10pg) (51.16%), Cefriaxone (30pg)
(48.84%), Cefepime (30pg) (41.86%). Cefperazone/sulbactam (20/10pg) (37.21%), and Imipenem (10pg)
{00%) are the antibiotics.

Since imipenem was extremely susceptible 1o all Escherichia coli isolates and no one strain was
discovered to be resistant, imipenem was the most effective antibiotic and is now the medicine of choice for
community-aequired urinary tract infections.

DISCUSSION: -

According to the research that is currently available, the most frequent pathogen found in urine tract
infections recovered from patients was Escherichia coli, The majority of uropathogens were found in female
samples. Akram et al. in 2007, conducted a similar investigation. According to Manges et al. (2006}, the most
common pathogen detected in patients with community-acquired urinary tract infections was Escherichia coli.
Additionally, Zahera et al. (2011) demonstrated that the most frequent bacterial isolate discovered in urine
samples was Escherichia coli.

The current investigation found that 81.40% of Escherichia coli strains were resistant to ampicillin,
which is concerning. A near about similar set of results, showing 94.29% ampicillin resistance, was discovered
by Rawat et al. (2010).

The level of fluoroguinolone resistance among the E. Coli isolates in this investigation, including
ciprofloxacin, was likewise high. The percentage of E. Coli isolates resistant to ciprofloxacin was 79.07%.
The findings of this study are consistent with earlier research, including 84% by Ahmad et al. (2009) and
90.28% by Rawat et al. (2010). The current results of our investigation, however, differ slightly. According
to Kiffer et al. (2007), there was a lower-than-ex pected rate of ciprofloxacin resistance.

In our investigation, 62.79%% of the Escherichia coli isolates showed high resistance 1o tetracycline.
Yengkokpam et al. (2007) discovered a comparable kind of outcome, noting that 73.30% of 1solates were
found to be tetracycling resistant
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In our investigation, a remarkable 90.70% resistance rate towards amoxyclay was discovered. When
this data was compared to findings from another researcher, Mulla er al. (2011) demonstrated that amoxyclav
was an ineffective medication. The reason behind the resistance of bacteria like Klebsiella pneumoniae and
Escherichia coli to this antibiotic is their synthesis of an enzyme culled extended -sp ectrum B-lactamase, which
is mediated by plasmids. In comparison to amoxyclav, 51.16% of the isolates of Escherichia coli that we
studied showed reduced resistance 1o ceftazidime/clavulanic acid.

Only 41.86% of the isolates in this experiment were resistant (o cefepime, indicating a slightly high
susceptibility, Our data revealed almost identical results to those of Khadri et al. (2009), who discovered that
the proportion of isolates resistant to this antibiotic was lower. As compared with the results of Rawat et al.,

According to the results of Rawat er al., (2010) compared with our findings we observed that only
8.75% of Escherichia coli isolates were found 1o be resistant to this antibiotic. In the present investigation, the
antibiotic cefiriaxone showed 48.84% resistance. George ¢f al. (2012) conducted a similar kind of investigation because
only 26.80% of the isolates of Escherichia coli were ceftriaxone-resistant.

Nalidixic acid and cephalothin, which account for 86.05% and 65.12% of the resistance rate, respectively, were
shown to be highly resistant. Additionally, a high resistance rate of 74.42% against cefodoxime was noted. The current
study found that the combination therapy of cefperazone and sulbactum reduced the rate of resistance to this antibiotic.
with only 37.215% of Escherichia coli isolates resistant to it. Sulbactam is a potent inhibitor of extended-spectrum p-
lactamase, 50 this combination may be used in the future to treat severe nosocomial infections.

Since no one Escherichia coli isolate was shown to be resistant in our investigation, imipenem may be the most
popular medication of choice. Similarly, imipenem was found to be sensitive to every isolate of Escherichia coli by
Farshad er al. (2010). Adwan ¢f al. also noted a significant sensitivity to imipenem (2004).

CONCLUSION: -

The previously mentioned study proved that there is a considerable level of drug resistance to several
different kinds of antibacterial drugs. An extremely alarming sign is that every isolation of Escherichia coli
was resistant to most antibiotics. All of the isolates had extremely high rates of resistance to ciprofloxacin,
amoxyclav, ampicillin, nalidixic acid, cefodoxime, cephalothin, and tetracycline. Given that it is effective
against every isolate of Escherichia coli, imipenem is the drug of choice for treating bacterial infections,

REFERENCES: -

[1] Adwan K. Abu HN, Adwan G, Jarrar N, Abu-Shanab B, Al- Masd M. 2004, Molecular epidemiology of
antibiotic-resistant Escherichia coli isolated from hospitalized patient with urinary tract infection in
Northern Palestine. Polish Joumal of Microbiology, 53: 23-26.

[2] Ahmad AS, Syed SA, Mohiruzzaman A, Abu NIS, Mohammad RAM. 2009. Changing trends in
uropathogens and their antimicrobial sensitivity pattern. Bangladesh Joumnal of Medical Microbiology,
3(1):9-12,

[3] Akram M, Shahid M. Khan AU. 2007. Etiology and antibiotic resistance patterns of community acquired
urinary tract infections in JNMC Hospital Aligarh, India. Annals of Clinical Microbiology and
Antimicrobial, 6: 274-276.

[4] Bauver AW, Kirby WMM, Sherris JC, Turk M. 1966. Antibiotic susceptibility testing by a standardized
single disk method, American Joumnal of Clinical Pathology, 45: 493- 496,

[5] Bell JM, Tumidge JD. Gales AC, Pfaller M. Jones RN. 2002. Prevalence of exiended spectrum beta-
lactamase (ESBL)- producing clinical isolates in the Asia-Pacific region and South Africa: regional resulis
from SENTRY Antimicrobial Surveillance Program ( 1998-99). Diagnostic Microbiolology and Infections
Disease, 42: 193] 98,

[6] Clinical and Laboratory Standards Institute. 2006. Performance Standards for Antimicrobial Susceptibility
Testing: Seventeenth Information Supplement. CLSI document MI100-517. Clinical and Laboratory
Standards Institute Wayne Pennsylviania,

[7] Coque TM, Novais A, Carattoli A, Poirel L, Pitout J, Peixe L. Baguero F, Canton R, Nordmann P. 2008.
Dissemination of clonally related Escherichia coli strains expressing extended-spectrum beta-lactamase
CTX-M-15. Emerging Infectious Diseases, 14: 195-200.

[8] Dash SK, Chakraborty SP, Mandal D, Roy S. 2012. Isolation and characterization of multi drug resistant
uropathogenic Escherichia coli from urine samples of urinary tract infected patients. International Journal
of Life Science and Pharma Research, 2 (1) 25-39,

[9] Dromigny JA, Nabeth P, Juergens-Behr A, Perrier-Gros-Claude ID. 2005. Risk factors for antibiotic
resistant Escherichia coli isolated from community-acquired urinary tract infections in Dakar, Senegal.
Journal of Antimicrobial Chemotherapy, 56: 236-23Y.

[10] El Kholy A, Baseem H, Hall G, Procop GW, Longworth DL. 2003, Antimicrobial resistance in Cairo,
Egypt 1999-2000: a survey of five hospitals. Journal of Antimicrobial Chemotherapy, 51: 625-630.

INRD231224 Intemational loumal of Movel Research and Development [www linrd org) m




@ 2023 IJNRD | Volume 8, Issue 12 December 2023 | ISSN: 2456-4184 | [[NRD.ORG

[11] Erb A, Stiirmer T, Marte R, Brenner H. 2007, Prevalence of antibiotic resistance in Escherichia coli:
overview of geographical, temporal, and methodological variations. European Journal of Clinical
Microbiology and Infectious Diseases, 26: 8390,

[12] Farshad S, Ranjbar R, Anvarinejad M. Shahidi M, Hosseini M. 2010. Emergence of multi-drug resistant
strains of Escherichia coli isolated from urinary tract infection. The Open Conference Proceedings Journal,
1: 192-196.

[13] Feng P, Weagant S, Grant M. 2002. Enumeration of Escherichia coli and coliform bacteria, Bacteriology
Analysis Manual, ( 8" edition) FAD/Centre for Food Safety and Applied Nutrition.

[14] George FD, Gbedema YS. Agyare C, Adu F. Boamah EV, Tawiah AA, Saana MS. 2012, Antibiotic
resistance pattern of Escherichia coli 1solates from hospitals in Kumast, Ghana. Intemational Scholarly
Research Network, 2012: 1-5.

[15] Islam MS, Khondkar P, Islam MA. 2010. Isolation and in vitro antibiotic resistance and susceptibility
pattern of a strain of E. ¢oli. Bangladesh Pharmaceutical Journal. 13(1):34-37.

[16] Kashef N, Djavid GE Shahbazi §. 2010. Antimicrobial susceptibility patterns of community-acquired
uropathogens in Tehran. Iranian Joumal of Infection in Developing Countries. 4(4): 202-206.

[17) Khadri H and Alzohairy M. 2009, High prevalence of multi- drug-resistance (MDR) and extended
spectrum beta lactamases (ESBL) producing bacteria among community-acquired urinary tract infections
(CAUTI). Journal of Bacteriology Research, 1(9): 105-110.

[18] Manges AR, Natarajan P, Solberg OD. Dietrich PS, Riley LW. 2006. The changing prevalence of drug-
resistant Enterobacteriaceae groups in a community: evidence for community outbreaks of urinary tract
infections, Epidemiology and Infection, 134: 425431,

[19] Manjunath GN, Praksh R, Vamseedhar A, Shetty K. 2011. Changing trends in the spectrum of
antimicrobial drug resistance pattern of uropathogens isolated from hospitals and community patients with
urinary tract infections in Tumkur and Bangalore, International Journal of Biological and Medical
Research, 2(2): 504-507.

[20] Ogura Y, Ooka T, Iguchi A, Toh H, Asadulghani M, Oshima K, Kodama T, Abe H, Nakayama K.
Kourokawa K. Tobe T. Hattori M, Hayashi T. 2009. Comparative genomics reveal the mechanism of the
parallel evolution of O157 and non-0157 enterohemorrhagic Escherichia coli, Proceedings of the National
Academy of Sciences of the United States of America, 106: 1793917944,

[21] Rawat V, Umesh, Paul P. 2010. Antibiotic resistance pattern of urinary tract isolates of Escherichia coli
from Kumaun region. National Journal of Integrated Research in Medicine, 1(4): 43-46.

[22) Samra KSS. Cenk S, Horu G. Mehmet G, Beril O. 2005. Increasing antimicrobial resistance of
Escherichia coli isolates from community-acquired UTI during 1998-2003 in Manisa Turkey, Japan
Journal of Infectious Disease. 58: 159-161.

[23] Shames SR, Auweter SD, Finlay BB. 2009. Co-evolution and exploitation of host cell signalling
pathways by bacterial pathogens. International Journal of Biochemistry and Cell Biology, 41: 380389,
[24] Steadman R and Topley N. 1998. The virulence of Escherichia ceoli in Urinary tract. Chapter 3. In:
Brumfit W, Jercmy MT, Hamilteon Miller Eds. Urinary tract infections. 1™ ed. Chapman and Hall

Publication, London. 374 1.

[25] Turner SM, Scoti-Tucker A, Cooper LM, Henderson IR. 2006. Weapons of mass destruction: virulence
factors of the global killer enterotoxigenic Escherichia coli. FEMS Microbiology Letiers, 263(1): 10—
200,

[26) Wagenlehner FM, Naber KG, Weidner W. 2008, Rational antibiotic therapy of urinary tract infections.
Med Monatsschr Pharm, 3(1): 385-390.

[27] Yengkokpam C, Ingudam D, Yengkokpam IS, Jha BK. 2007. Antibiotic susceptibility pattern of urinary
isolates in Imphal (Manipur), India, Nepal Medical College Joumnal, 9(3); 170-172.

[28] Zahera M, Rastogi C, Singh P, Aram S, Khalid S, Kushwaha A. 2011. Isolation, Identification and
characterization of Escherichia coli from urine samples and their antibiotic sensitivity pattern. European
Journal Experimental Biology, 1(2): 118-124,

Intemational loumal of Movel Research and Development [www linrd org) m




International Journal of All Research Education and Scientific Methods (LIARESM ),
ISSN: 2455-6211, Volome 11, Issue 12, December-2023, Available online ai: www.ijaresmcom

Antibiogram of Multi-Drug Resistant Klebsiella
Pneumonia Isolated from Clinical Specimens

Dr. Prasad M. Deshmukh

Assictant Professor, Depurtment of Microbiology, Shri Doyaneshwar Maskuji Burungale Science & Arts Colle ge,
Shegaon, 444203, Dist. Buldana, (MH)

Corresponding Author Mail:deshmuokhmprasad @ gmail com

FEEkkpEEE R EEE

ABSTRACT

Health professionals are also concerned about the issue of multi-drug resisiance to antibacterial treaiments. Due
to the many resistance patlerns thal Enterobacteriaceae exhibil, treating dilferent infections can be challenging.
This problem arises lrom Lthe abundant and broad usage ol antibiotics. One major faclor contribuling 1o the
emergence of baclerial resisiance is the widespread use ol antibiotics in medicine. Resistance (o antimicrobial
drugsis a global phenomenon that affects infections related to the urinary syslem, respiratory tracl, hospital,
and healiheare facilities, as well as diarrheal illnesses. Anilimicrobial drog resistance i caused by several
processes and i delined as resistance (o ail least one or more than iwo Lypes ol antibiotics, Klebsiella
preumoniae 5 the most commaon capsative and pathogenic agent identilied from vrine samples. 1L was the most
frequent bacteria lound in wrine samples that was iselated. Females likewise exhibiled a high percentage,
T2.27% (73/101). Thirteen distinet antibiotics were wsed Lo further examine each of these isolates. Amikacin
(3pg) (9L08%), Amoxyclay (30pg) (86.13%), Ampicillin (10pg) (80.19%), Azireonam (Mpg) (82.17%),
Celepime (30pg) (7T821%), Celixime (Spg) (6732%), Celodoxime (30pg) (62.37%), and Cephalexin (30pg)
(58.41% ), among olher anlibiotics, demonsiraled remarkable resistance againsi these antibiotics. However, the
widely recommended medication for UTls is imipenem.

Keywords: K. Poeumoniae, Urine Specimen, Multiple-Drug resistance
INTRODUCTION

The fwmily Enterobacterdaceas has o broad mnge of mpid aeobic, non-sporing, non-acid Gram-negative bacteria, The
human large intestine is home o the majority of these family members. This huge family member has commuon
morphological and biochemical characteristics,

This complex family has members that can be either non-or fully capsulated, motile by the e of flagelly, or non-
motile. Salmonelly and Shigella ure not lactose fermenters, however, the most prevalent member of this family is
lactose-fermenting Escherichia coli, which is also present wogether with Klebsiella, Proteus, Enterobacter, Citrobacter,
Serratia, Edwardsiella, ete, According o Ananthanarayan and Paniker (2000, the Enterobacteriaceae fumily exhibirs
heterogeneity in its antigenic structure as well as several distinet metabolic featurnes,

Enterobacteriacene infections are becoming o mujor clinieal concem and are common all over the world (Sasirekhy et
al., 20010y,

According to Paterson (2006), these orgunisms are the most significant opportunistic human pathogens that canse major
infections diseases, such as pnenmonia linked to hospituls and healtheare fucilitie s, septicemia, urinary tract infections,
and different abdominal infections,

Due 1o the muny resistunce patterns that Enterobactenacene exhibil, treating different infections can be challenging.
The root of this problem is the overuse and abuse of antibiotics, The exiensive use of antibiotics in medicing is a
significant contrbutor o the estiblishment of bacterial resistance. (Hemehandrnet al, 200 1),

Crver the past twenty years, rgeted drugs like cephalosporn und fluoroguinolone have made treating these infections
relutively easy. The majority of the cephalosporin group of antibiotics includes antibiotics having B-lactam ring, which
are frequently used o treat nosocomial infections, Antibiotics of this class have shown 1o be dependable workhomses up
i the 207 century,
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However. the widespread usage of antibiotics in the 215t century has led o o conceming scenano where resistance to
these medications is developing ( Denton, 2007 ).

While antibiotic thempy works well in most cases w control infections, there is currently o problem in the world with
high-resistant bactena that are resistant o life-saving medications: as a resull, the effectiveness of antimicrobial agents
is declining (Reid and Bruce, 19903

Antimicrobial resistance is o global phenomenon that affects infections related to the wrinary system. respiratory tract,
hospital. healtheare facilities, and diartheal flnesses. Antimicrobial drug resistance is caused by several processes and
is defined as resistance o at keast one or more than two groups of antibiotics (Engel. 2008,

Antlotics lmown as P-lactams are frequently employed o address bacterial mfections. Excessive usage of antibiotics,
especially third -generation or extended-specrum cephalosporing. causes bactenial resistunce mediated by P-lactamuses,
which in turn causes the emergence of bacteria that produce extended-spectrum B-lactamases (ESBLs).

It was thus named expanded spectnun B-luctameases about these novel P-lactamases. Enzymes known us extended-
spectrum antibiotics (ESBLs) cause resistance to both monobactams like aztreonam and extended-spectrum antibiotics
like third-generation cephalosporins (CLSIL 2010). However, ESBLs are more common in Klebsiella species than in
any other enterobacterial species: outbreaks of infection cansed by ESBL-producing Kiebsiella sp. have been widely
reported. They have been found in Psendomonas aeniginoss in addition 1o various genern of Entervbacteraceae.

As per Sepehri et al, (2005), B-lactam antibiotics are the most often administered antibiotics for infections caused by
Enterobacteriaceae family members The production of extended range P-lactamases is the main mechanism of
resistance in Enterobacieriacese. particulady in Gram-negutive bactena. (Poole, 2004).

Extended-spectrum Poloctamases are o fast-growing class of plusmid-mediated enzymes that can hydrolyze and
wactivating B-lactam antibiotics, including cephalosponn, pemcllin, monobactams, and carbapenems. B-lactamase
inhibitors: like clavulanate, sulbactam, and weobactam, block these enrymes i vitro (Ndogulileer ul, 2005; Spanuet
al., 2006: Hosogluet al.. 2007; Mansouri and Abbasi, 20010).

MATERIALS & METHODS

Awotal of 101 wrine samples from both male and female subjects with unnary tract infections: were collected from vanous
laboratories for the current study, Fresh mudstream wrine samples were collected aseptically i a elean. stenle cawch
container. Urine samples were collected and brought o the lab in stenlized Luna Broth (LB) broth within two hours of
collection. Lura broth was incubated for a whole night ar 37°C.

Using the single dise diffusion method recommended by Baver-Kirby ( 1966); the antibiotie resistance pattern of Klebsielia
preumonieisolates was examined, For this, 3 ml of sienle nuirient broth tubes were ingected with a loop full of bactenal
culwre and ncubated at 37°C for 446 hours. The nuimitional broth tube was then used w moisten a clean cotion swab. The
Mueller-Hinton agar plates’ whole surface was moculated with this swab. Mueller-Hinton agar was now covered with an
antibiotic dise using sterile forceps, and the plates were then incubated at 37°C for an overnight perod.

The following anibioties were used in the present investgation Amikacin Gtpg), Amoxyelav(30pg), Ampicillin ( 10pg),
Aztreonam (M) pg). Cefeprme30ug), Cefixime (Spg), Cefodoxime (Mgl Cephalexin (30ug). Cephalothin{3ug),
Celwadime (Aug). Cefinaxone(30pg), lmipenem( 10ug). Teracyeline (10ug). All of the antibiotes were bought from
Hi Media Laboratory, India. In the cument investgation, a quality control sirain was used to compare the oulcomes,

RESULTS AND DISCUSSION

For the current mvestigation, urine samples from various hospitals and laboratories were obtained, and from those
samples, 101 Klebsiella preumomae bacteria were solated. The chromogenie medium Hi-chrome UT1 agar was used
in copjunction with a differential medium, such as MacConkey wgar, and several selective media, such as Eosin
Methylene Blue (EMB) agar and Cysieine Lactose Electrolyie Deficient (CLED) agar, to 1solate Klebsiella pnenmonia,

Bactenal isolates were identified wsing their morphological and biochemical features. Primary dentification  was
carried out based on how the colony appeared in the relevant media, Klebsiella preumoniae prodoces a mucoid or

sticky colony on EMB agar.

The morphologieal and biochemical characternistics of Klebsiella preumonia bacienal 1solates which were isolated from
urine samples were depicted in Table 1
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Table 1: Morphological and biochemical characteristics ol Klebsiella pnenmoniaeisolated lvom urine
samples,
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The most common eticlogic agent in owr study, representing 60.47% (101/167) of all cases, was Klebsielly
poeumonige. The majority of the solales were obluined from samples collected from females (7227%) than mules
(27.72%:). Figure | displays the distrdbution of Klebsiella preumoniae by gender,

Table 1: Distribution of the Klehsiella pnenmoniae isolates by gender in urine samples.

Sr. (i . . Gender —
No. Organism Origin ol the sample Male Tomole Total
I Klebsiella pnesmoniae Unne 28 s 1111

Distribution of the Klebsiella pneumoniae isolates by
gender in urine samples.

/
(R
ko .r.'

= Male » Female

Fig. 1. Distribution of the Klebsiella pneumaoniae isolales by gender in urine samples.

The mesistance pattern of Klebsiella preumomae o 13 different antibiotics is shown in Figore 2. The resistnce patlem
of Klebsiella pneumonize isolates was identified in the current study using the guidelines from the Clinical and
Laboratory Standards Instiwte (CLSL, formedy Known as the Nationad Committee on Clinieal Laboratory Stndands
(2006,

Table 2: Antibiopram of Klebsiella ppeumoniaelowards 13 dilferent aniibiolics
SeNo Antibiotics No.olresistanl isolates Teolresistantisolates(n=101)

| Aamikacin (Mg oz O108%
2 Amonyelavi30ue) B 86135
3 Ammpicillin { H0ug) sl m{L 195
d Aztreonum (3ug) B3 82.17%
3 Cefepimei 3pe) T4 TR21%
f Cefixime (Spg) i 6732%
T Celodoxime ( Mug) 63 6237%
8 Cephulexin (3ag) 59 SEA1%
9 Cephalothind 30y g 53 5247%
J{i] Cefteidime (30pe) 48 47.52%
Ll Ceftriaxone(30ug) 43 43 51%
12 Imipenem | Oug) L (5%

13 Tetracycling { 10ug) (i3] 04355
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Antibiogram of Klebsiella pneumoniae towards 13 different
antibiotics

et Mo, of resistant isolales

No. of resistant isolates
cENEESE 388 E

0

A Ot HE P ol

AL A TS

Fig 2. Antibiogram ol Klebsiella pnenmoniae towards 13 dilferent antibiotics

The results of this investigation demonstrated g significant percentage of multidrug resistance ie,, resistance o twelve
different drugs. Amikacin (30pg) (V108% ) Amoxyelav30pe) (86.13%), Ampicillin ( Wpg) (80, 19% ), Aztreonam
(30ug) (82.17%), Celepme(3ug) (TR21%), Ceflixime (Sug) (67.32% ) Cefodorime (Iug) (62.37%). Cephalexin
(Mugy (38.41%), Cephalothin{30ug) (52.47%), Cefwzidime (3pg) (4752%), Cefinavone30pg) (42.57%),
Imipenem( L0ug) (005%), Tetmeyeling (10pg)(64.35% Jare the antibiotics Imipenem was the most effective antibiotic
and 15 currently the drug of choice for community-acquired urinary tract infections since it was highly sensitive to all
isolates of Klehsiella preumomae and no strain was found o be resistant.

DISCUSSION

From urine samples, it was found that a higher percentage of isolates in fermales than in males, This number is
consistent with previous research, as Khado and Alzohairy (2000 found that from wrine samples, 68.4% of the
bacterial isolates were isolated from female urine samples and 31.3% from male urine samples, Several researchers,
includimg Maya et al. (2010) and Sharma et al (2012), also reported similar findings,

Onar study's results were in reasonable agreement with those of Melako et al, (2012), who found that 50.5% of solates
were from samples belonging to women and 49 5% from samples belonging to men, These results were murginally less
than the current study's findings,

Akeam et al, (2007) conducted a similar stndy and swted that wnne samples from females conined more K.
preumonoiae isolates than samples from males, Acconding to a previous publication, there was a higher prevalence of
this bacteria in various clinical specimens, mcluding pus. blood, sputum, and fecal maner, particularly i femules
compared o males (Maya et al. 2010).

The current study's findings were somewhal consistent with those of Sharmia et all (2002), who isolated 37 82% of K
preumonige from several clinical samples. The prevalence mies of K. pnenmoniae and E. coli, which are 28% and
20.3%. respectively, were lower than our results by Melaku et al., (2002}, the other investigator,

The results of this investigation are consislent with those of Mshanaet sl (20008), who found that K. pneumoniae wis
the second most commaon isolate from a urine sample kK. preamoniae isolates from urine and other clinical samples
were reported o be 353.16%, 2.19%. 34,060%, and 28.57% by Mshuanaet al., (2004,

The study carried out by Chandhary, (2003 ) has been reported, 66% resistance against cefpirome, 72.7% o cefuroxime
and towards cefotaxime 63 10% resistance was observed. The similar Kind of resplts hus been reponed by Prikash et
al., (2005) as 85 40% molates of K. pneumoniae wene resistant 1o cephulexin and 64 60% w cefpirome. Exactly similar
result was observed by same investigator against cefoxime 72,90% and cefiriaxone 70805 isolates were nesistant as
compared with our results. Against ciprofloxacio high mte of resistance was observed 47 909 thun our result, while
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aguinst amikacin 39.60% ie. lower resistance rate was recorded than reported in the present siwdy and slightly high
resistance wus seen against gentamicin 66. 70% than owur resull

The results of the present investigation sugeest that imipenem was most sensitive drug which was exact harmony with
results by Prkash et al., (2005) recorded that imipenem was completely sensitive. The findings of our study was guite
stmilar or dissimilar w findings of Patil and Deshpande, (20100 who reported that K. preumonise wis found o be Y8%
resistant o streplomycin, 54% o wbramyein, 18% and 14% to gentamicin and amikaein, while only 6% resistant o
nofloxacin and ciprofloxaein.

Ampicillin was not found effective antibiotic against Klebsielly pneumoniae as high resistance e was noted (70% ).
Even higher resistance was observed towards ampicilling In the present study 60% resistunice waos observed ogainst
amoxyelay and co-trimaxozole. Neady similar results were obtained by Susirekha etal. (20100 who reported 40% and
37.14% wolates were resistant o these antibiotics. While in our sidy 50% isolates were resistant to tetraeycline. Much
higher rate of resistance (94 28% ) was observed anmd also lower seasitivity was found against chlormmphenicol by same
investigator than our result. The result of the present study correlute with Jyothsna et al. (2011 who reported that
higher resistance to - cefomxime (100%) was seen among K. pneumonise compare o our result. Slightly lower
resistance was observed against ceftazidime and cefiniaxone (50%) than our result. Mbsanaet al. (2011) studied the
activity of cefepime against ESBL prodocing K. prewmoniae reported that 75.9% solales were resistunt which wis
lower s compured with our result.

CONCLUSION

The previously mentioned study proved that there is a considerable level of drug resistance o several different Kinds of
antibacterial drugs. An extremely alamming sign is that every baetenal isolate of Klebsielly pneumonioe was resistant to
most antibiotics. All of the isolates had extremely high rutes of esistance o Amikaein (3pg). Amoxyelav(30pg).
Ampicillin { 10pg), Aztreonam (30pg), Cefepimei30pg). Cefinime (Spg), Cefodoxime (30pg).Given that it is effective
against every isolate of Klebstella poeumoniae; imipenem is the drug of choice for reating bacterial infections.
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10. Isolation and Characterization of Bacterial Isolates
from Agriculture Field Soil of Buldhana Region

Y. & 'arl
Shri D M. Burungale Science and Arts College, Shezaon.
R. B. Barabde

Shri D. M. Burunegale Science and Arts College. Shegacn

Absiract

Microorgansmis present in soll plavs @ major role w1 enhanciog the plant growth. 1o our
praseol study soil sample was collecied Trom he agocullure held al Boldbang Distiet and
proanisms were isolated by serigl dilution technigue Well defioed isolaled colonies were
selecled und pure cullured. The 1solales were named as $1, S2, 83, 54 and S5 Biochemical
charactenzation of the above mentionad isclates determined and metabolism of various spgars
was done at a maximum rate by the isolates &4 and 85 Based on their biochemical
charactenzanon and carbolwdrate fermentation the 1solates were dentified 1o be Bocillus,
Feendamaonas, Streptonnels, Asorobaeer and Alcaligenes.,

Keywords: Adgriciitiere sotl. isodotes, carbolivarate fermentation,
Toi rodugtion

Microoozanisms are présent i evary parl of bwsphere. including soil, hot springs. inside
recks ard 19 kilemelres deep underpround ete. M eroorsanisms present 1 seal glan an wportan
role in mainfining the biogeochemical evele and biplogival balance in the Life of vur planet, All
soils contain different types of micreorganisms viz, bacteria, fungl, viruses etc. in varving
ameumts depending on soil eonditions. The parmtted degree of acidity and the tvpes of residus
added also dotermune the rodative abundance of mucrebes, The fortility of soil and the
mecummu ation o organie malla within g shant me are dependent on the Bactenal amawnt
{Kummerer. 2004) The products and the by products of microorganizm in soil are benalicial o
increase lhe nuiient contents 10 sod, plant growik and also play an imponant role w oulcilional
chaing (Paw and Clerk, 1966, Kumerer, 2004}, Microoreanisms in soil also play a major role in
changing the numenis it a form that can be used (Tugel and Lewandowski, 20100
Microorgamsms 1 soil play a crucial role in biogeochemical cyveles and in sustainabls

dovelapmant of hiosphere [Diaz. 2004). Microoreaniams prosent an sonl produces and consume
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lwa o three migor natucally accurning oreen hoose gases al distingtly nuence agicullure
{Levingerof . 200 1) In our prezent study wa have collectad the sail sample from the auriculure
land of Buldhana Distriet remon. The organisms were isolated and charactenzed.
Materials and Methods

Collection of Soil Sample

The so1l semple was collected From upreotad area of the plants without breaking the
sccondary and tertiary reats and placed noa stenle plastic bags and seftly transtered 1o
microbicleey laloratory, The adbenng soils ram the ool parts were separalal carelully and
tored 2l 450 Tor lunher stodes

Determination of Pysiochemical Properties of Soil

Fresa soil samples were subjected (o determine phyvsiochesmical propertiss. Soil pH was
determined according to the procedure described by Martin ¢ a/f, (Z013), 'The moeisture contant of
the sample was measured in hot air oven at 105°C 1o constam weight. The iemperamre and
humidity was detormined using thermometer and  hydrometer (Pramer and  Schomdi, 1964
Ivenpar and Bhave, 2005)

Isolativn of Bucterial ksolate

The soal mmeroorpanisms were 1golated by senal dilution lechnigue on nulrenl aga
madiom (NAM) One yram of soil from sample were separately suspended in 10 ml of distilled
waler and mixed well for |5 munuies and vonexed, Euach suspersion was semally diluted from
[ to 10 Spread plate technigque was carnied out to 1solate the organism form the diluled
sample, 0.1 ml was pipette out onto plates with nutrient agar and spreaded with a glass L shaps
rod and incuhated at 37°C for 24 hours The most prominent colonies were solated and
maintamed at 4°C for further smdics

Identification and Characterization of Bacteria

The shape sive and arranpsmeant of he solates and  their difMerentialion inte gram
neuative or pram positive bactena were found The bacterial isolates were characterized
biochemically by vanous lests like Indolz. MR, VP, Cilrale ete, meluding carbehyvdrale

fermentation (Collins and Lvne, 1989; [arold, 2002; Zaved eral . 2008),

Results and Discussion

[ 8
T
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The sl sample was collecled frem the ceoted region al’ the plants in the aencullure ares
of Duldsana District. The soil sample was obzervad for sts phasicchemical sropertizs. The soil
had pH of about 6.5 Soil with such pH conditions enhances the mutrient awailabibity, The
lemperature nolified benefity the plant in availebiliy of nutrienty and the meisture conlenl
enhances the nutrient availabiltv and ennches the growth of microorganisms which mtemn aids
w1 plant growth.

Riochemical Analysis of Tsolales

Soil samiple lrom tha apncullure eld of Buldhang Dhisiriel were seciglly diluled and five
well delined colonies (8182 83, 84 and 5331 wenz selacted and were pure collured The isolates
wire suojected to pram reactions and several liochemical characterizations, Among Ave iselates
three isolates were found @ be gram posiuve and (wo were gram negative Almost all the isolates
were rod shaped in which 51 was spore former and 82, 54 and 5> were found o 2e motile.

52 and 83 were found 1o be zram negative and the remaining all other isolates identifiad
namely 81 and 83 were tound 1o be gram positive i raaction, The maximum fermentation of
sugars was caried out by 840 whereas 85 did not undergo fermentation process  Based on
hiachemcal charscterization and ermentation ol sucars the solae S1 was Wentilied as Baonfs
apr 82 was went [ed as Pseudamonas sp, 83 was wlenalied as Sivepromyeis go0 84 was identilad
lov b Asciedeter spoand 55 was fomd o be Alealisemes sp (Table 2}

Chita Bhadacharva er ol (2014} their research work b stated thal [rom ths
agriculture soil microorganisis hke Adicrococons spe Lsaferiofio sp. and Sopiviseoccts sp.
have been isolated, Several bacteria and fungl were isolated [rom soil using serial dilution
miethod (Nakuteshwar Dut Jasma, 2013)

Conclusion

Soil contams billions of mucroorsamsms 10 which somie bactenal species are very [Tamls
aned may he Lilled by slivhl chinges in the soil environmenl Olhers are exiremely Loush, able lo
withstand severe heat, cold or drying, Some bactena are dependent on specific plant species. Soil
food web supporls olher sol orgamsms and e Dmelions of 2 heallhy s;l Diversiled outoe of
soil bacteria can suppress root disepses, The current studv establishes thal the soil from
agriculture Jald of Buldhana Distict has bacteria that might enhance the growih of plans and
can be Lsed as plant growth prometing bactena

Table 1; Morphological and Biochemical Charncterization of
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Bacterial Isolates from Soil
Test s1 52 53 54 ot

(zram Reaclion | + - + 4 =
Spore farmer |+ - - - -
Motility " + . - n
Muorphology Rods | Rods | Avel Myeelivm | Rods (Diploid) | Rods
Indele I = = [ 2
Methyl Red * 7 ™ - E

VI + % = 2 g
Citrate 5 = I

TSI < g = = 2
Lrea - - - + -

Table 2: Carbohydrale Fermenlation of Bacterial Isolates fram Soil
Carbohyduvides 51 52 53 54 N5
Arabinosg - - - + -

Arahiinl - - - = -

Fructose + -1+ = +

Friciose + - - + -

Glucose + - i + .

Lactose = s = I -

M ol - = = - -

Maltoze + = - - -

Slarch ! 2 2 Z =

Suerose + - B + -

Kylasa - - +

ldentriod penus | Bacillus spr | Psuedomonos sp | Streptomyeds | Azolebacter Alcalipenes

Ay Apr A
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Synthesis Of Some Novel S-Arylisothiocarbamides
Dr. Reena J. Deshmukh
Shi DM Breramgele Scieree & Arts Coliege, Sheymv ddd 203 Disf, Buliffan (ML5)
INTRODUCTION

Thiolactosides constitlule an important family of corbohydrate dervatives.
These carbohydrate denvatives bearing S-linked functional flies at anomeric position
are biologically and pharmacologically important’. Urea, thioursa and their
derivatives are versatile reagent in ofganic synthesis and show strong antibacterial
activity”. This type of comypounds show antidiabetic and antl tuberculosis® significance.
Lactosyl bromidet is an important reagent in the synthesis of S-lactosylated
compounds. They were prepared by the interaction of hepla-C-benzoyl lactosyl
Biroimide (1) and arvithiccarbamidest (2a-).

EXPERIMENTAL

All the melting points recorded are found uncorrected. IR Spectra were recorded
on Perkin-Elmer spectrum RX1 FTIR Spectrometer, 'H NMR was obtained on Bruker
DR300 NMR Spectrometer. Samples were prepared in CDCL with TMS as an
infernal relerence. The mass spectra were oblained on Thermo Fennigan LOG)
Advantage max ion trap mass specirameter, Optical rotations fa ]! wete measured
o the Equip-Tronics EQ-800 Digital Polarimeteral 31« C in CHCL.,

RESULT AND DISCUSSION

Isopropanolic (40 ml) suspension of hepla-O-benazoy]l ladtosyl bromide and phenyl
thiccarbamide was healed on water bath ab aboul TeC until the suspension gels
cleared. The clear solution was kept st room temperature for 20 hours, It was mixed
wwiths 100 ml distilled water. This aquecus solution was acidic and non-desul phurisable
when bodled with alkaline plumbite solution, The aqueous solubion was basified with
ammaniizm hydronide afforded a sticky mass which was not solidified on sanding for
several hours. I was purified by ethanol and waler. I gave charring fesl and was
Foumd o non-desulphiirisable s specific robation was found [a]o™ =30 (¢, (L9580 in
CHCL).

The IR, '"H NMR and mass spectral analysis*“and elemental analysis (Table 1)
clearly indicaled the product and was assigried the structire as S-hepla-0-benzoyl
Iactosyl-1-phenyl sothiocarbamide (3ah.

When the interaction of hepta-O-benzoy] laciosyl bromide wis extended o
other  arylthiocarbamides  the  related  Shepla-O-benaoyl  lactosyl-1-
arylisothiocarbamides (3b-g) were lsolated.
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Whawe, Be = OOCH.

Re a) phenyl b) s-tolyl ©) m-oivl, d) petolyt, o) o-Cl-phanyl. £) w-Cl-phanyl, g p-Cl-
phenyl.

Camenal Procedur

Swmtivnis o 5 vl -0 bemcoud b tisad | plwsadiset i arbawrides (3 y)

hopropancdic (40 ml) susponsion of S hepla-Obwrsyl Lactowy] brosmice (D01,
11.32g) und phenyl thivarea (UDIM, 152¢) was hoatod on waler bath al about TIFC

unti] the suspersion gots choamed. The cledr solubbon wis kipt ai roon: banperatun: b
20 hamsrs

Thw aqquenvess solution wisen basfiod with anunotuum bydeonide and sftorded a sticky
ks which was not soladified on stending for several hows This silcky mass was
poifivd by ethanod and waler, B solid wis cdrlained,

B IR (KBe) - v &0 cm ! (IN-HL 1728 o ® (C=D), 1655 om ' (CaN] 154 om* (C-NL
1271 cm (OO0, 1008558 | charoberngic of Lactoss unldt ) and 709 om* (C.5); ' HNMR
(CTCE): 6814 716 (40 H, o, Ar-H | 6576539 ( 14 HL m, lactow ring peotonss | &
ST & IN-H ) MS (se'z): 1204 (M) J0KD, JOS3, 976, S48 910, 918, 579, Anal. Found
P &R H AN N 2R 5 278 CaKkd For CaHuDeNS  C 8777 H, 465 N, 232
S2%%

36 IR (KHe) v 3465 cm ' (N-H), 1725 am* (CeO) 1632 am* (CoN)L 1453 am* (C-N)
1271 e’ (C-Of WI2H | charackiriatic of Lactloss undt ) and 710 om* (C5) "HMNAMR
(CICh:) 8 800 708 (MW H. m, Ar-H & §574 3540 ( 14 L m, bosoie ring prolons | 8
SIBUIH, & IN-H L 660 (TH, & NoH ) MS fm/zh 1238 (30°), 1203, 1133, 1103 M3, 976,
912, 59 Anal Found : C, BARSTTE H. 435 N, 218 5, 277 Cakd kv CalhdDNSOY
Co58 H 443N, 1315 18 %

3¢ IR (KBe ) w3469 e (N-HL 1725 cm' (Cal0, 1602 cm* (C=N], 1454 om! {C-N), 1453
amd OO, V2T, 855, | characteristic of Lectoss unil ) snd 710 o JCS) HNME
(CDCaj6 805 718 08 H. m, Ar-H k8579 3.3 (14 H, m, Lolwe fing prolons | 529

785
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{3H o ArCHG | 568677 2H, & N-H ) MS (e L2218 (M), 1335 1097, 1053, 932 918,
59 Anal Found . C 678 H 4560 N, 24 5 250 Cakd. For CalalDeNS : C 6798
H4M N 225 256%

ANTIMICROBIAL ACTIVITIES

AL thet compuonirads hune bewm wonsrsed for both antilbucteria] and antitungald oty
uskng cup plte agar diffusilon mwithod by messuring the inhibition sone 30 mm. The
compounds were taken af 2 concendration of Tw'ml wing dmetha ] sulphosdide a0
sobvent. Amikacin { 100 1) was ased e 3 starsdand for anisbactenal snd anditungal
activity and Msconasck (1M0upml) & a standard for anbSfungal stivity. The
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Abstract

The consequence of digitalization, Internet proliferation, and technology advancement, our way of teaching and
learning has been changing. The role of library has to be converted into a place for discourse, peer collaboration,
social learning, and exhibition concourse. Some scholars believed that the future Library is tied to the technological
development of Web4.0 which is cha- rasierized by the terminology of Convergence, Remix ability,
Standardization, Participation, Usability, Economy, and Design, This concept has been ex- tended to Campus.
Some universities have started to adopt the latest technology to convert their Campus and Library into Smart ones
for the interests of students. The findings of this paper suppornt that the latest development of Smart Campus and
library aligns with the new trend of education system, and creates positive impact on the competitiveness of a city.
The applications in Smart Camus and Library in reality are also revealed.

Keywords- Smart library , Features, Technology.

Introduction:- The library is a crucial resource for learning and education. as it provides access 1o 4 vast collection
of books and information resources. However, raditional library systems often face problems such as inefficient
management of book records, slow processing times, and high-power consumption, Smart library is a System
which is developed 1o maintain research and training activity. In digital environment smart libraries is just a library
resolution to innovate library and information services. A library is built with smart technology is able to be open
to library users without being personnel. The technology facilitates remote control of library building, includes
well furnished furniture. automatics doors, lighting, self-service kiosks and open computers to all users. Create a
new advance censor and networking is in a new ways for buildings to meet the needs of their users while reducing
costs and increasing efficiency.

The concept of smart library

Began in 2000s with the advancement of the computer technology and digital interactions. Smart Library is also
known as digital library, virtual library and also intellectual library. The concept of smart library emerge in various
perspectives such as- the word “smart’ means elegant, flezible, stylish, acknowledging According to ther inquiries
and requirements, smart library is & concept of the complexion hardware and sofiware with a wide range of
opportunities for searching and providing indispensable information to effective users. Smart library is a library
offers all types of services which are innovative, interactive, informative, inventive, changing and so on. The major
purpose of the smart library is to convince information requests of the user, using digital technology. To study an
information need of a user is possible through implements of information technology.

FEATURES OF SMART LIBRARY

Following are the features of smart libraries which are as follows:

» Smarn library providing skills and resources for the library society to confidently control cyber-issues
and continue to hold the positive features of online achievement.

# For all types of libraries smart library is designed to be adjustable and flexible like regional, rural,
educational, community, metropolitan, remote and mobile & it also providing useful direction to
libraries.

» Sman library is an expansion of a verified model for the present scenario or the current period.

¥ To increase knowledge and skills of the users and staff, smart technology helps to reduce the digital
divide in online world.

» The most appropriate resources and realistic wols in cyber-safety are assembled in single position.

Revolutionary Changes in Library Systems
Digital information storage technology and ICT together can revolutionize the concept of library system
and can transform it into digital library. The conceptual model of Centralized National SL System is
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prepared and implemented. In SL, the entire library functions are automated and a central library will
digitize all the information and provide such service to all public and educational & research institutional
libraries in e-form. A user can get access to any information through e-books, any newspapers, magazines,
e-journils and their back volumes through search facility. This new model will also removes the constraint
of unequal sharing of library resources between rural and urban institutions.

Promoting Target and Personalization of The Smart library Service in The big Data Era
e Enhance the effect of improving reading promotion service

At present, there are many problems in the library reading promotion, especially in the aspect of sustainability
and effectiveness [7.8]. The library can through extensive data analysis, such as analysis of various types of
books, publishing information, social network site data, identify and understand the specific period,
knowledge needs of specific groups, reading focus on positive, innovation methods of reading promotion
work. That can be carried out the reading promotion not only on the surface, but also point to the point. For
example, through the collection and analysis of semi-structured and non-structured data about borrowing,
life experience, work for readers and so on, a comprehensive grasp of the reader's reading habits and
knowledge requirements, 1o carry out
targeted book recommendations, knowledge push work, improve the reading promotion effect.

e Improve the efficiency of community library, mobile library and so on.
Research shows that the important reason of the low untilization library in current is that the libraryis too far
away from the user, when the library and the user (o maintain appropriate distance, can effectively promote
the use of public libraries. Community library, mobile library is the effective carrier of the library users, close
to the user, is the library service "nerve endings”, expand the scope
of the library radiation library are not based on the needs of users, targeted for the distribution of books, not
ina timely manner to update the books. Big data of the era. it is through the data analysis, to grasp the specific
regional population structure, gccurately grasp the service time, content, form and place, greatly improve the
utilization of books, play the role of the library.

e C(Create a comfortable and friendly library physical space
The function of library as a data storage has been gradually reduced, the library has become a "relaxed and
pleasant space”, in addition to the completion of the main purpose of information search, vou can also leam,
office, conference, friends visit, experience and appreciate, even date, and rest, it will become the main object
of Library developmentln the era of big data, improve the rationality of library information, on the line,
reading books, data association, customs and other aspects of data mining, to let the readers into the library,
dig out the potential value judgment, to optimize combine the distribution of books and data display mode,
in order o improve the utilization rate of materials, readers can search etc.. On the space of layout, data
collection with comfort, aesthetic, light and others, combination for furniture and equi pment can be extended
to optimization, mobility and experience, let the reader to enjoy the experience of art information.

6. Conclusions

The smart library service is the core value and significance of the library in the era of big data, which has
injected new vitality and strength info the development of the society, which is the technical progress of
library service. For many years, the library service can always catch the opportunity to develop and satisfied
the growing cultural needs of users, The library in the era of big data should promote the application of big
data in the library in order to maintain the development of the library. and with the rational thinking to
strengthen the wisdom of library construction, to meet the opportunities and challenges bring about “big data
Lo create 4 new world.
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ABSTRACT

This paper mainly focuses an the Role of Raja Rammolian Roy Library Foundarions 1o developmeni of public
fibraries in India. The paper also discusses public libravies are aware aof their responsibility to satisfy
information needs of all tvpe of users in the society. State and Central goveriments have raken step to establish
public libraries as valuwable informarion resources for all rvpes of users.

Keywords: RRRLF, Public Libraries, Financial Assistance, Training

INTRODUCTION

Raja Rammohan Roy Library Foundation (RRRLF) in India was set up in 1972 in the sweet memory of Raja
Rammohan Roy of Bengal. Its head office is located in its own building, This foundation is on autonomous
body running under the Department of Human Resources and Development of Government of India. Indian
Governments provides full financial assistance to it for its handling. It helps State Central Libraries and Distnct
Central Libraries, which has helped many states and Union Territories develop rural public library services.

Organization of the Foundation

The president of this foundation is the minister of human Resources and Development Government of India,
and there are other members of this foundation also. The members of it may be famous librarians. library
science experts, and the representative of India Library Association. There is administrative committee for its
administration.  This foundation has on office also in which there is a director, one area officer, one executive
officer, one accountant and so many other staff members,

Objectives of RRRLF
The objectives of this foundation are as follows

. To promote the library movement with the assistance of state governments by making the planning of the
progress of public libraries in the country.

2. To provide financial grants of public libraries through the state library planning committees constituted by
various state governments,

3. To do eftforts tor enacting library acts in various states of the country.

4. To do efforts for the construction for national library police in the country.

5. Provide techmcal support to public libraries.

6. Establish a national library network by linking the National Library, State Central Library, District Library

7. Establishment of Regional Library Service Centre for the country

#.  To advise the government in the library program

9. Promeotion of research in problems of library development.

10, Periodic publication of reports on library development.

Activities and Programmes of the Foundation
This foundation plays a role by arranging following activities in the country to fulfill its aim and objectives.

1) Financial Assistance to Librarics

This foundation has staried 50 muany projects tor the benefits of public libraries in the country, Out of them
under some projects full matching grant and under some projects 50% matching grant is provided by this
foundation.

2) Financial assistants to Library Association
This foundation also provides financial assistance at time to time to library associations of various states and
other organization Lo breanize seminars, conferences, workshop ete.
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3) Efforts for Library Legislation in the Country

This toundation always does efforts for promoting library acts in all the states of the country. For this it always
writes letters and reminders to education ministers and other related officials to chief ministers of the states
where library act has vet not been passed. The efforts done by this foundation in this regard are very much
important in the country.

4) National Library Policy

This foundation set up a working group in 1981 to prepare a plan for national policy on libraries in the country.
The group prepared its plan in 1983 and submitted it to central government. On the recommendations of this
working group the Indian government constituted the committee for national policy on library and information
system under the chairmanship prof. Chattopadhyaya. The committee submitted its report in May, 1986 to the
minister of human Resources and development. Government of India which is being implemented in the
coumtry.

5) Public Programme

The foundation publish a journal called Granthana: Indian Journal Of Library Studies in English language. It
also brings out a guarterly named Raja Rom Mohan Roy Library Foundation Newsletter to give publicity to its
activities and to disseminate information on library services in different parts of the country.

6) Collection of Statistics

For effective planning and promotion of public library services, the foundation has taken up the task of
collection of information on such libraries on aregular basis. It is also envisaged to help update the foundations
Directory of Indian Public libraries.

7) Research work and Advisory Functions

The director of the foundation renders advisory and consultancy service to the department of culwre,
Government of India and different state Governments whenever necessary. In 1987-88, A Research committee
was constituted for advising the foundation in matters of Research projects.

8) Library Establishment

In the year 1981-82 a special library on library and information was setup in the office of the foundation. This
library has subscribed 20 journals and is being developed to function as an important resource center in library
and information science discipline.

9) Assistance to Organize Seminars/ Workshops

The fact that library services must continuously evolve and improve in terms of both content and guality has
been organized by the foundation. This objective has guided the adoption of this plan. All states are eligible for
assistance under the programme, which comes from two sources: matching funds and foundation own funds
(non-matching ). Only organizations that have been approved by the corresponding stale governments are
eligible to receive this matching fund grant. Financial support from the non-matching fund is provided to all
India library associations, including Indian Library Association.

10) Assistance to State Central Libraries and District libraries

The foundation distributes the books purchased by itself to state and district libraries in the country. The
administrative committee of the foundation has laid down detailed guidelines for selection of titles of the books
under this scheme.

11} Assistance to Voluntary Organization Providing Public Library Services

This is the voluntary organization outreach programme that the foundation is offering to promote public library
services. Under this programme, the recipient organization is required to bear half of the project's expenses. The
program'’s goal is to provide funding to nonprofit organizations that support public libraries so they can buoy
books. furnishings and equipment, as well as for the additions and modifications made to the library's structure.

12) Training Programmers

Under the government of India's Hindi Teaching Scheme, the foundation has taken action to install the official
language implementation programmer and teach the personnel in using Hindi. As part of the celebration, the
toundation also hosts an extempore elocution competition in Hindi for staff members who do not speak Hindi.

13) Inspection of Libraries

The Inspection and Monitoring unit of this foundation regularly conducts library inspections. The foundatien
inspects volunteer-run libraries and public libraries of all kinds to ensure that the funds it provides are used
appropriately and for the intended purposes.
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14) Celebration of 21* Birthday Anniversary of Raja Rammohan Roy
On the occasion of 21" Birthday Anniversary of Raja Rammohan Roy the foundation organized a national
seminar on secularism in India Rammohan to Nehru.

15) Public Libraries Database
The foundation decided to setup an Integrated Research Cell-Cum-Computer Unit with a view to developing a
database of public libraries of the country.

CONCLUSION

Hence. In the end we see that the foundation not only pursued its regular activities of rendering assistance to

libraries but also stepped op its promotional activities for gualitative improvement of public libraries in the

country as a whole.
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I ~BSTRACT:

This paper examines Scientometric studies in LIS doctoral research in India. The type of
analysis and software used. A broad subject wise analysis was also carried out which
helped to understand trends. Scope of scientometric studies Is a very Important aspect,
and this paper also reviews the type of scope selected for various scientometric studies
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Introduction :

Scientametric study gives us the oppartunity to study the journal quantitatively. Helps us to understand
productivity of authaors, collaborative pattem, Year wise, Country wise, Subject wise and Institution wise
productivity. We can prepare a rank list of subjects, joumnals and authaors. We can apply Bradford's Law,
Zips Law, Garfield Law of Concentration, Price Sguare Law of Scientific Productivity, The Law of
Mandelbrat, Zipf-Pareto Law etc

Scientometric and Bibliometrics have been around for at least 80 years. |In fact, the field's roots can be
found in early 20th-century quantitative studies. It developed into the science of science in the 1930s. A
crucial twurning point was the publication of J.D, Bernal's Saocial Function of Science in 1933, but the field
did not resume until after Word War ||, with the release of 0.J .0, Price's books Science Since Babylon
and Litie Science, Big Science in 1961 and 1963, respectively. By using the HistCite software to depict
his contribution as well as the following impact of the joumal Scientometrics on the development af the
subject, his role as the Father of Scientometrics is made abundantly clear. Both V.. Nalimav, the creatar
of Naukometriva, and Tibar Braun, who customized the neaologism far the journal, are respaonsible far the
name Scientometrics. Bemal and Price were connected through Garfield's seminal study on citation
indexing, which was first published in Sciencein 1955, (Garfield, 2009),
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Objective:

1 To overview the Scientometric studies carried outin LIS doctoral research,
2. Tostudy subject wise Scientometric studies carried out in LS doctoral research.
3 To study scope wise Scientometric studies carried out in LS doctaoral research.

Methodology:

Researcher has taken 234 doctoral dissertations available on Shodhganga: Repasitary of Indian Ph.D,
thesis. The word "Scientometric” was searched in Title field and results are listed.  Subject wise and
scope wise analysis was carmied out to draw conclusions.

Scope and Limitation:

Scope of study was limited to only Indian Doctoral Thesis available on Shodhganga repository. The
search was limited to those theses which have ward “Sclentometric” in their title field.

Literature Review:

Khorasani researches the citation counts for subjectrelated research metrics from the most well-liked
scientometrics platforms, In order to identify the most active and dynamic research domains, guantitative
assessments of the most to [east-cited subject areas have been conducted, (Khorasani, 2022).

Based on 15 criteria in four categories, Nadi-Ravandi compares scientific trends in the research
performance of Iranian and Turkish schalarly outputs. Based on scientometrics indices and the Scival
Tool, this study is analytical and applied. (Nadi-Ravandi, 2022),

Cay, Wang Utilize bibliometric infarmation from the publications of recent Physics PhD recipients to look
into the impact of their advisers on the development of their academic netwaork. (Wang, 2021).

Miyashita uses scientometric technigues to manage science because basic and academic scientific
research need organizational and strategic management. (Miyashita, 2021).

Lackner presents a guantitative analysis of the development of events in computer science using the
OpenResearch.org knowledge graph. We categorize these accurrences' shared traits, codify them, and
then aggregate them as metrics. Potential authors can use these metrics to find high-quality events.
(Lackner, 2021).

Vinkler calculated the frequency of articles in journals inthe top publishing subsets (i.e., most often cited
publications) of Price medallists using scientometrics. (Vinkler, 20197,

In addition to proposing a framework that reveals the multi-dimensional basis for citation behaviour and
its epistemalogical consequences on the creation, transmission, and evalution of IS knowledge, Hassan's
study contributes by elevating the discussion surrounding the significance of scientometric research in 1S,
(Hassan, 2017).

The creation of the International Society for Scientometrics and Informetric, according to Garfield, is yet
another sign of the development of guantitative analyses of scientific output and a nearly universal
acceptance of their value in determining the scientific significance of published research and guiding
science-palicy decisions. (GARFIELD, 1995),
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Sengupta's conclusion is that the four measurement methodologies used in library and information
science are bibliometrics, informetric, scientometrics, and librametrics, These concepts need to be
clarified because they are comparable, or rather synonymous, with one another and have intertwined
goals and objectives. In order to address numerous issues relating to library and information sciences,
this study addresses their scope, application, development, and potential. (SENGUPTA, 1992)

Need of Study:
Scientometric study has following significance:

1. Measuring Research Impact: By assessing metrics such as citation counts, hrindex and impact
factors researchers can identify influential publications and researchers in the field. This
infarmation can guide decisions about funding, collabaration and future research directions.
ldentifying Research Trends: This study can reveal emerging trends and areas of interest within
emerging subjects.

3.  Assessing Collaboration Patterns: It will help to uncover patterns of collaboration amang
researchers and institutions. This information can be used to identify potential collabarators, foster
interdisciplinary research and strengthen research networks within the figld.

4. Evaluating the Impact of Journals: This study can assess the influence of journals which helps
researchers decide where to submit their work and where to seek relevart literature, enhancing
the dissemination of knowledge.

5 Benchmarking and Evaluation: This study can provide a benchmark for evaluating the progress of
rapidly evolving fields over the time.

6.  Resource Allocation Policy Makers and funding agencies can use Scientometric data to allocate
resources efficiently. By identifying research area with high impact and potential for growth, they
can make informed decisions about funding priorities and research investment.

T Policy Formulation: Scientometric data analyses can inform the development of palicies related to
research, data sharing and technology adoption.

8.  Educational Planning Scientometric studies can guide the development of educational programs
in emerging disciplines.

9. International Collaboration: Scientometric data can help identify opportunities for international
collaboration. Researchers can identify regions or countries with similar research interest and
expertise leading to collaborative projects that advances the field on a global scale.

10.  Evidence Based Decision Making: Study helps healthcare providers and palicy makers in making

informed decisions.

(R

This study helped to understand trends in Scientometric Studies carried out in LIS doctoral research in
India.

Observations and Inferences:;
Types of Scientometric Analysis Observed during Studies

Scientometric analysis involves the quantitative and qualitative evaluation of scientific publications,
authors, journals and institutions to understand trends, impact, and the structure of scientific knowledge.
Following are the types of Scientometric analysis,

Bibliometric Analysis: This is the most common type of scientimetrics analysis and involves the study of
scientific publications, their citations, and their bibliographic Informations. It includes metrics like the
h-index, impact factor and citation analysis.
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Citation Analysis: This type of analysis focuses on the citations that papers receive. It can help identify
influential papers, authors, and journals. It's often used to assess the impact of a research paper ar authar
in the field.

Co-authorship Analysis; This examines the collaboration patterns among researchers. It can help to
identify productive authors in a research area and the strength of collaborative netwarks.

Joumnal Analysis: Joumal level Scientometric assesses the impact and quality of scientific joumals.
Metrics like the impact factor and Eugine Factor are commaonly used for this purpose.

Institutional Analysis. This type of analysis evaluates the research output and impact of academic
institutions, universities, or research organizations. It helps in ranking institutions based on their research
contributions.

Author Analysis; Author level scientometrics assess the research output and impact of individual
researchers. Metrics like the h-index i10-index and g-index are often used

Keyword A nalysis: Analyzing the frequency and trends of keywards in scientific publications can help ta
identify emerging research topics and popular areas of study.

Collaboration Network Analysis. This involves visualizing and analyzing the network of collabaorations
between researchers or institutions. It can reveal key nodes and their influence in a scientific field.

Historical Analysis. This type of analysis focuses an the evolution of scientific research over time,
identifying shifts in research trends and paradigms.

Altimetric: Altimetric go beyond tradiional citation based analysis and Include non-traditional metrics like
social media mentions, downloads, and views of research outputs to measure the broader impact of
research.

Collaboration and Interdisciplinary Analysis: This type of analysis assesses the degree of
collaboration between researchers from different disciplines and can help identify emerging
Interdisciplinary fields.

Geospatial Analysis: Examines the geographic distribution of research institutions, authors, and
collaborations, providing insights into regional and international research trends,

Software Used to carried out Scientometric Studies:

There are several software tools and platforms available for conducting Scientometric analysis. The
choice of software depends on the specific needs and preferences of the researcher. Here are some
commonly used software tools for Scientometric analysis

VOSviewer: VOSviewer is a popular and user-friendly software for visualizing and exploring bibliometric
networks. It can be used to create network maps, density maps, and various types of visualizations.

CiteSpace: CiteSpace is a tool designed for visualizing and analyzing trends and pattems in scientific
literature, It can be used to detect emerging research areas and influential papers or authors.

Bibexcel Bibexcel is a free tool for canducting bibliometric analysis. It can be used to extract and analyze
bibliographic data fraom text files.
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ScIMAT SciMAT (Scientific Mapping Analysis Toaol) Is a software tool for analyzing and visualizing
research areas, trends, and emerging topics in scientific literature.

HistCite: HistCite is a software tool designed for citation based analysis, particularly for historical research
on the development of scientific fields.

Tableau: Tableau |s a data visualization and business intelligence software that can be used creating
custom Scientometric visualizations and dashboards.

Bibliometrix: Bibliometrix is an R package for bibliometric and text analysis. It offers a range of functions
for analyzing and visualizing bibliometric data in the R environment.

Dimensions; Dimensions is a research information platform that offers varous bibliometric analysis
features, including citation counts, co-authars networks and mare.

The choice of software depends on researchers' specific research goals, famillarity with toals and the
scale of Scientometric analysis. Some software toals are open source and free while athers may require a
subscription or purchase Researchers can use a combination of both for conducting comprehensive
Stientometric analysis.

Data Analysis:

Graph No 1: Shawing Number of Scientometric studies carried out an different disciplines during doctoral
research in LIS,
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Graph No.Z. Showing the various scopes selected for Scientometric studies in LIS doctoral research in
India
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Conclusion:
Following conclusions can be drawn from above data analysis

1. Bibliometric, Citation, Co-Autharship, Journal, Callabaration, Institutional & Keywords Analysis are
used in Scientometric studies,
YVOSviewer, CiteSpace, Bibexcel, SciMAT, HistCite, Tableau, Bibliometrix and Dimensions are the
software used to carry out Scientometric analysis.
3 Medical Science (56) is the popular field for scientometric studies in LIS doctoral research.
4. Technology (45) related subjects such as Nano technology, Information Technology are also
favaorite for scientometric studies.
5 The US community also studies environmental issues (19) scientometrically.
6.  Social Science subjects such as economics, library science, gender studies also have a visible
presence in scientometric studies,
7. Maost of the Scientometric studies (106) have global scope while selecting subject literature.
8.  Second most popular types of have limited scope such as Institute (33), Journal (15), National
(35) and Specific Database (23),
9.  Few Scientometric studies also have very narrow scope such as single authar (),
10 Scientometric studies have gained popularity among doctoral researchers in the Indian US
Community.

)
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I ~BSTRACT:

INFLIBNET is an autonomous |UC. The Present Paper aim to review the published
research papers on the INFLIBNET and Is projects, Programs like IRINS, INFEED,
N-List INFONET, E-PG Pathashala elc. Resesarcher has reviewed 12 papers in the
article. researchers were searched arficles in N-List Database, DELNET Database,
ResearchGale, ACADEMIA, and in SCOPUS Dafabase also, INFLIBNET and s
projects title were used as a keyword while searching lterature Researcher has
analysed the research articles on role, objectives, projects, services provice by
INFLIBNET. Based on the reviewed arficles researched has conciude that the libranes
aware and using the INFUBNET and its projects and using SOUL software for
automation Researcher also find some suggestions in the research articles, that the
INFLIBNET should arrange more training programs for their users. .

. KEYWORDS :

| INFLIBNET, N-List, IRINS, Shodhganga, INFEED, INFONET
||||I ||||l
Introduction :

IMFLIEMET is an autonomous Inter University Centre established with the aim to modernise the Indian
libraries, INFLIBMET has introduce maore than 27 projectsto improve the guality in research, easy
availability of study materials and e-resources for the students and researchers, quick and easy refrieved
of Information, research and research profile of experts from India. M-List, Shodhsindhu are
consoria-based Projects, which are beneficial for member libraries, Information Seeker and researchers
to find the required information anywhere, anytime. IRINS is a project of INFUBNET where research
profile of all faculty members is curated on one portal, IRINS working as a free software for academic
Institutions and research centres. E-FGpathashala make avallable Video and study materials for the
Students. Shodhganga, Shodhgangotri, Shodhchakra these projects help researchers in their entire
journey of research and help to avoid the duplications and plagiarised material. The article aims to review
the selected published material onthe INFLUBNET.
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Abstract:

This paper is mainly jocused Content Anailvsis of Library Webpage of Maratha Vidva
Prasark Samaj's Senior (Granted) Colleges. Through the library webpage library can
introduced them and prometing the services for effective use. The evaluating the library webpage
of Maratha Vidva Prasarak Samaj Senior (Granted ) Colleges has been made move user friendly
for accessing the mformation. Different library webpages studies were organized to evaluate
different criterion, content, webpage design, accessibility, Updation etc.

The collected data was analvzed, tabulated, interpreted and presented in the form of this
paper. The study concluded that users of Maratha Vidva Prasark Samaj Colleges extremely
utilized electronic resources demonstrating shift to a digital platforms for academic research,
easy convenience, accessibility and wnfimited fmformation availability in any formar of
resources. Hence one can say that most of the Colleges library services are effective and fasters
regarding the use of online information.

Keywords: Content Analysis, Library Webpage, KTHM College. Onlime Services, E-journals,
N-LIST, MVP Samaj

1. Introduction:-

Due to inventions of technologies, the routing basic works are changes. Libraries and
Knowledge Resource Centers not only kept books and reference books but also various types of
e-resources in the digital forms, Libraries are so updated in the collection development and
information retrieval through online platform such as websites or webpages. Examination and
assessment of web pages is a current field of study in a varety of disciplines. Libraries are no
exception. Library webpages are a standard feature it is only logical to review them for utility
and interactivity. The techniques for evaluating the authority and reliability of websites are
similar to those that should be applied to print materials. The evaluation of website /| webpage
usage plays an important role in its maintenance and development,

Analyzing and exploring regularities in the user’s behavior can be used to enhance the
quality and facilitate delivery of information services, identify user’s interests and improve the
server’s performance on the net, besides evaluation based on quality standards. As for libranies,
their own websites can be effectively used for provisioning information services. With the belp
of library website or webpages, library professionals are able to provide information to the
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library users i an efficient manner. The Librarians, one can simply say “content managers™ in
the web world rely on their Websites and on their Web catalogues to provide users with a variety
of information, access to full-text resources, digital library services and to make library utilize
simpler for the clients, information literary instruction can also be delivered through the library
websites,

Earl Babbie defines content analysis as “the study of recorded human communications
such as books, websites, paintings and laws.” The website / webpage of each library are a mirror
of that particular library & a guide for internet users. Through websites / webpages library can
introduce them & their services. The evaluating the library webpage of Maratha Vidya Prasarak
Samaj (MVP Samaj) Senior (Granted) Colleges has been made an attempts to enhance the
effective use of hbrary web sites to become more wser friendly for accessing the information.
Different library websites / webpages studies were organized to evaluate different criterion,
content, webpage design, accessibility, date of update ete.

2, Origin of the research Problem:-

The library website might be able to function as sort of *electronic signpost’ to address a
number of problems in the existing provision of information, by means of publicizing the library
and its services beyond its historical pser base and immediate geographical catchments area;
providing considerably enhanced access to library services and other electronic sources from
home for staff during their working day.

It"s providing a window to selected, quality - filtered information geared to the specific
needs and interests of practitioners working in mental health, and in community and primary
care: offering an effective, customized means of access to the large variety of journals which the
library provides: and making available internal resources and products. It is a greater
responsibility on the part of library managers as web content in the internet world to be more
meticulous in providing the information on their library websites keeping in view of the user
community.

3. Significance of the study:-

Based on the findings of the study. in this section an attempt has been made to sogzest a
few recommendations, which will help to creator or designer of the website to make library
website more interactive, attractive and workable, It will also be helpful to the user of the library
website to evaluate its content, quality of information, design. structure and organization of
information. During Social Problems or Critical Situations like Covid-19 such type of college
Library Websites or Webpages are more effective for their users to access information &
satisfies information needs.

4. Statement of the Problem:-

The Libranans as “content managers” in the web world rely on their Web sites and on
their Web catalogues to provide users with a variety of information, access to full-text resources,
digital library services and to make library utilize simpler for the users, information literary
instruction can also be delivered through the library websites. Here the research problem is
“Content analysis of Library Webpage of Maratha Vidya Prasark Samaj Senior (Granted)
Colleges.”

5. Review of Literature:-

“To improve the design of the library web page and facilitate user access, a web usage

analysis was conducted as Texas A and M university libraries through examination of statistics
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renerated by web tracking software. The study examined the geographic distribution of users and
usage patterns of the library web page, the peak usage times, and the computer environment
information, which includes type of web browsers, operating systems, screen resolutions, and
screen & colours. The findings concentrate on identifying web page design problems, thus
allowing the establishment of recommendations to modify standards of library web page design
and improve library web page promotion.™ (Li, X., 19949). Jange, 5. and others (Feb., 2006)
concluded that mere proclaiming as information officers and organizers of the information in the
information in the internet world is not enough, it is a responsibility to show their information
content to the world by creating comprehensive and pertinent library portal either by their own or
assigning o web masters.

Gupta, R.C. (2002) attempts to described the status, methodology and organization
involved, and some different ideas to be considered in designing a serviceable library website,
Clausen, H. (1999) has studied “Danish university library web pages comparing them with
websites in general and found that library web pages were above average.” Still, J. M. (2001)
concluded that “the prevalence of exam papers in some countries the interaction between
universities and the for-profit sector such as the presence of links to bookstores, and the financial
& technical concerns. While instruction in the use of the library and the ‘always available” digital
library are items frequently seen in the library literature and discussed at conferences, general
instructional materials and information on remote access.” The most popular suggestion made by
McMullen, 5. (2009) * based on usability study for improving the site was reduce the amount of
text and links more significant since users do not want to spend the time and reading.”

Babu, B, R. (20(9) found that “the universities in Tamil Nadu studied have their own
websites but they lacked standard design and structure.” Cohen, L.B. and 5till, J.M.A. (1999)
found that “larger institutions made greater use of freely available internet resources and were
more likely to create web version of paper documents.” Osorio, N. L. (2001) studied “websites of
science - engineering libraries of 45 universities using a prototyping model to access content and
design. A list of 66 elements was developed consisting of design features such as navigation bar,
library photograph or logo, screen lengths & colours and content features such as search this site,
electronic resources, user education program, subject guides and electronic reference.” MeGills,
L. & Toms, E. (2001) and Battleson B: Booth, A. & Weintrop, J. (2001 ) reported “on usability
studies of academic library websites.”

King, D. (1998) examined “the homepages of ARL libranes to compare design
similarities. He categorized his findings in seven sections like background. document header,
footer, document body, page length, number of steps to library homepage from parent institution
website and domain name server.”  Islam, A. and Tsuji, K. (2011) examined * the usability
aspects of these websites that can be improve the usability of these websites. Universities
webmaster should pay more attention to the universities web design and content to make them
more attractive to the user community,”

Li, 5 and RAAS, Ranaweera (2016) are observed that “wniversity libraries have
enough capacities to utilization of innovative web based library service but proper planning and
designing is lacking. Some libraries have used more text and some use unavailable links in the
library website. Few libranes under study did not pay much attention to update the library
website regularly.”

Savitha, K.5. and Kenchakaller, P. (2016} concluded that library website is powerful tool
to market the library sources and services. Library websites contain information about services,
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sources, special collections ete. The study reveals that library websites are important tool to
technical education institution and these are helping to provide traditional as well as electronic
service to their users.”

6. Objectives:-
The study aims to determine the information content on the library web pages of colleges’
wehsites for better accessaibility and use. More specifically, the study aims
l. To identify and compare the contents available on the library webpages.
2. To identify the library services offered to the users through the webpages.
3. To find the provisions for interactive use (e.g. searching Web OPAC, feedback. etc.) of
library websites / webpages.
4. To know students awareness, opinions and expectations about the library's websites /
webpages.
5. To sugoest contents and format for an weal college library webpages.
6. To identify social networking sites implemented in the websites / webpages.

7. Research Methodology:-

Content analysis is selected for this study in order to collect specific data from library
webpages of MVP Samaj's Senior (Granted) Colleges. Content analysis is a methodology in
social sciences for studying the content of communication. For the purpose of data collection
checklist has prepared on the basis of earlier studies conducted by the various researchers.
Information is given on each webpage was scanned thoroughly during January 20024 is used for
content analysis. The collected data was presented in tabular format. This study has analyses
contents of library webpages of MVP Samaj's Senior (Granted) Colleges, There are 15 colleges
selected for this study from Nashik district’s Eight Taluka’s as Dindori, Igatpuri, Nandgaon,
Nashik, Niphad, Satana, Sinnar and Trimbakeshwar. The fifieen colleges are categorized by
Taluka’s as follows given in the table form.

Table No.1:
It also evaluates user interface features of select library webpage of MVP Samaj’s Senior

Taluka Dindo | Igatp [Nandga | Nash | Niph | Sata | Sinna | Trimbak

ri on e- shwar

College
Education y
CIDCO \
Dimdon v
[eatpuri y
KTHM v
Nandgaon y
Niphad

Ozar

s

Pimpalzaon \
Satana N
Saikheda \
Sinnar v

Deolali Y

Trimbakesh V
War
Vani v
Total 2 1 1 4+ 4 11 1
(Granted) colleges in Nashik uses a mixed method approach that combines both qualitative and

b
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quantitative analysis. The qualitative analysis part of the checklist does not give any numerical
values and are not considered for final ranking of evaluation. However, it is valuable to know the
details of the website for browsing, History, About Us, Vision & Mission, Rules & Regulation
etc. and contacting them for further details.

The quantitative part of checklist contains about questions to evaluate the websites based
on a number of criteria’s - library services, web 2.0 features, currency, accuracy, relevance,
organization, structure, coverage, links etc. Also to consider evaluation of the user interface
which is related to navigation, searching, advance search techniques features and informative
feedback and support of study website to gather data.

8. Data Analysis and Interpretation:—
8.1 Year of Establishment of Colleges:—

Table No.2:

Sr. | Name of College Year of | Sr. | Name of College | Year of
No. Establihment | No, Establihment
1 Education College | 1965 9 Pimpaleaon Coll. | 1968

2 | CIDCO College 1993 10 | Satana College 1961

3 Dindon Colle ge 2000 11 | Saikheds Coll. 1998

4 Iatpuri College 1981 12 | Sinnar Colle pe 1969

5 KTHM College 1969 13 | Deolali College 1984

[ Nandeaon College | 1972 14 | Trimbakeshwar 1998

7 Niphad College 1971 15 | Vani College 1972

8 Ozar College 1984

The table no.2, mentioned 15 college library webpages are analysed for the study
purpose. College of Education is the oldest college of MVP Samaj established in 1965 whereas
Dindori College established in the year 200{). Remaining colleges are established in regular
intervals to serving education for students in Nashik district.

8.2 Basic Information:—

Table No.3:
College Abou | Lib, Librar | Lib, | Lib. | Lib. | Con | Total Score
i Commitie | v Rule | Plan | Staf | tact | (Max.7}
e Timing | s )
5
Education | Y Y Y Y Y ¥ - 6 (8571 %)
CIDCO Y Y Y Y Y Y - 6 B5.71 %)
Dindori Y - Y . - - - 2(28.57 %)
Igutpur Y - Y . - - - 2 ({2857 %)
KTHM Y Y Y Y Y h Y 7100 o)
Nandgaon | Y Y Y Y - Y Y 6 {8571 %)
Niphad Y - Y - - Y - 2 (2857 %)
Ozar Y Y Y Y - Y - 57143 %)
Pimpalgion | Y - Y Y - Y - 4(57.14 %)
Satana Y Y Y Y - - 4 (57.14 %)
Saikheda | Y Y Y Y - Y Y 6 ( 8571 %)
Sinnar X Y Y Y Y Y - 6 (8571 %)
Deolali X Y Y Y Y ¥ - 6 (8571 %)
Trimbak. |Y Y Y Y Y - S{7143 %)
Vani X - Y Y - Y - 4 (57.14 %)

From table no.3 observed that 7 college library webpages provides 85 two 100 %
information on their libraries and Dindori, Igatpuri and Niphad college provide very less
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information of their libraries. On the other hand remaining 5 colleges are providing 50 to 70} %
basic information of the concerned libraries.

8.3 Library Collection: —

Table No.d:
College Books | Printed Question | CD’s | Other List of | Total Score
Journals | Papers Materials | Journal | (Max. 6)
5
Education | Y Y - - - Y 3 (50 %)
CIDCO Y Y Y Y Y Y 6 100 %)
Dindori - - - - Y - 11667 %)
KTHM Y Y Y Y Y Y 6 100 %)
Nandgaon | Y Y - Y Y ¥ 5(83.33 %)
Ozar Y Y - Y - Y 4 | 66.67 %)
Pimpalgaon | Y Y Y Y Y - 518333 %)
Satana Y Y - - Y Y 4 ( 66.67 %)
Salkheda |Y Y - Y Y Y 5(8333 %)
Sinnar Y Y - Y Y Y 5(8333 %)
Deolali Y Y Y Y Y Y 60100 %)
Trimbak., |Y Y - - Y - 3 (50 %)
Vani Y Y - Y Y - 4 ( 66,67 %)

Table no.4 describes the library collection information in their college library webpages.
KTHM and Deolali college provides 100 % information, followed by Nand gaon, Pimpalgaon,
Saikheda and Sinnar college provides 83.33 % information, followed by ozar, Satana and Vani
college gives 66.67 % information, followed by Education and Trimbakeshwar college provides
50 % information, while Dindori, college provide very less information of their library
collection. Remaining [gatpuri and Niphad college does not providing any information about
their library collection.

8.4 Library Online Services: -

Table No.5:
College Insti. Lib. Online Web Events | Email | Total Score
Repusitory | Downloads | Feedback | OPAC | & Alerts | (Max. 6)
Form Program
CIDCO Y Y Y Y - - 4 (6667 %)
KTHM Y Y Y Y Y Y 6 (100 % )
Nandgaon | - Y - Y - - 2 {3333 %)
Pimpalgaon | - z - Y - - 1{16.67 %)
Simnar Y - - Y - - 2 (3333 %)
Trimbak. Y Y - Y - - 3 (50 %)
Vani - - - Y - - 2(3333 %)

Table no.5 provides the library online services information in their college library
webpages, KTHM college provides 100 % information about library online services, followed by
CIDCO college provides 6667 % information about library online services, followed by
Trimbakeshwar college provides 50 % information about library online services, followed by
Nandgaon, Sinnar and Vani college gives 33.33 % information about library online services,
followed by Pimpalgaon college provides 16.67 % information about library online services.
Remaining 7 college does not providing any information about library online services.
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8.5 Electronic Resources: —

Table No.b:
College E- E- Links of ¢- | Links | Links | Links | Link to | Total Score
Books | Journals | Newspaper | of of to N-LIST | (Max.7)
Govl, | Batsbase | (VER

Education | _ Y Y Y Y . Y 57143 %)
CIDCO Y Y Y Y Y _ Y 6 85.71 %)
Dindorn _ _ _ o _ _ _ 0

lzatpuri _ _ _ = . - _ 0

KTHM Y Y Y Y Y Y Y T100 %)
Nandgaon | Y Y Y Y Y _ 5(7143 %)
Niphad Y Y Y 3( 42.86 %)
Ozar Y Y Y Y _ _ _ 4(57.14 %)
Pimpalgaon | Y Y _ N Y Y 4(57.14 %)
Satana - -~ - == - - Y 1( 14.29 %)
Saikheda | Y Y Y Y _ 4 57.14 %)
Sinnar Y Y _ Y Y Y _ 57143 %)
Deolali Y Y Y Y . - _ 41(57.14 %)
Trimbak. |Y Y Y = Y Y Y 6 85.71 %)
Vani Y Y Y " _ _ _ 3 42.86 %)

Table no.6 reports the accessibility of electronic resources available linkages on the
college library webpages. KTHM college provides 100 % linkages, followed by CIDCO and
Trimbakeshwar college provides 85.71% linkages, followed by Education, Nandgaon and
Sinnar college gives 71.43 % linkages, followed by Ozar. Pimpalgaon, Saikheda and Deolali
college gives 57.14 % linkages, followed by Niphad and Vani college gives 42.86 % linkages,
followed by Statana college gives 14.29 % linkages. Remaining 2 colleges as Dindon and
Igatpuri does not providing any linkages of electronic resources.

8.6 Library Services: -

Table No.7:
College Circulation | ILL | CAS | Open | Book | Reading | Xerox | Total Score

/SDI | Access | Ban | Rooms (Max.7)

k

Education Y ¥ B Y _ ¥ 57143 %)
CIDCO Y Y L Y Y Y Y 6 85.71 %)
Dindon (1]
lzatpuri Y - - Y — Y = 34286 %)
KTHM Y Y Y Y Y Y Y T 108 %)
Nundgaon | Y Y Y Y = Y - S{7L43 %)
Niphad - - E - - - ~ 0
Ozar _ Y L Y Y _ _ 3(42.86 %)
Pimpalgaon | Y Y Y Y 4(57.14 %)
Satana Y Y 2 28.57 %)
Satkheda Y Y - Y - Y Y 5(7L43 %)
Sinar Y Y - = = Y == 3(42.86 %)
Declali Y Y ¥ Y Y Y - 6( 85.71 %)
Trambak. Y _ Y Y Y Y _ 5(7L43 %)
Vani Y Y Y Y 4 (5714 %)

Table no.7 describes the library routme services information given on the library
webpages. Majority of college provide more than 50 % information on the webpage. Igatpuri,
Ozar, Sinnar and Satana college gives less than 45% information regarding library services.
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Whereas Dindori and Niphad does not providing any information about their routine library
services,

8.7 Social Media: -
Table No.8:
College | Youtube | Whatsapp | Educational | Library | Twitter | Instagram | Tgtal Score
Channel | Group Videos Blog. (Max. 6)
CIDCO | Y Y _ _ _ = 2(33 %)
KTHM | ¥ Y Y . - = 3( 50 %)
Trimbak | Y il Y Y _ D 3050 %)

Table no.§ observes that KTHM and Trimbakeshwar College gives 50 % access or
information through Social Media, followed by CIDCO college giving only 33 %. Other
Remaining 12 Colleges as College of Education, Dindori. Igatpuri, Nandgaon, Niphad, Ozar,
Pimpalgaon, Satana, Saikheda, Sinnar and Vani college does not access any type information’s
or services through the social media

8.8 Value Added Services: —

Table No.9:
College | Web Web Website Citation | Total Score
Research Counter | Update Date | Siyle (Max, 4)
Guide
CIDCO | Y i _ Y 2 (50 %)
Trmbak. | - _ Y 1(25 %)

Table no.% mentioned that CIDCO College gives 50 % Value added services on the
library webpages, followed by Trimbakeshwar College giving only 25 %. Other Remaining 13
Colleges as College of Education, Dindori, Igatpuri, KTHM, Nandgaon, Niphad, Ozar,
Pimpalgaon, Satana, Saikhedn, Sinnar and Vani college does not give information about value
added services.

8.9 Ranking of College Library Webpage: -
Table No.10:

College Basic | Lib. | Lib. E- Lib. Social | Value | Total Rank of
Info. | Coll. | Online | R&S0ure | gopvives | Media | Added | Score Lib.
Service | & Service | (Max. 43) | Webpages
Education | 6 3 0 5 5 0 0 19 8
ClIDCO [} 6 4 [ 6 2 2 32 2
Dindori 2 1 0 0 [} 0 (1] A 15
Igatpuri 2 0 0 {0 3 0 0 5 14
KTHM 7 6 i1 7 7 3 L} 36 1
Nandeaon | 6 3 2 5 5 0 { 23 4
Niphad 3 (1] 0 3 0 0 0 6 13
Ozar 5 4 ] 4 3 {0 {} 16 11
Pimpalgaon | 4 3 1 4 4 0 0 18 9
Salana 4 4 0 1 2 0 0 11 12
Saikheda |6 5 { 4 5 { L} 20 7
Sinnar [i] 5 2 5 3 0 (1] 21 [}
Deolali (1] (1] 0 4 [ 0 0 22 5
Trimbak, | 5 3 3 [ 5 3 1 26 3
Vani 4 4 2 3 4 { [1] 17 10
Total 72 57 20 57 58 8 3 275
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Table no.10 mentioned that KTHM College provided detailed mformation regarding
library activities, facilities, services, linkages to e-resources, mstitutional repository link. online
services and library collection is on the library webpages. Hence it has score 36 and stood 17
rank among MVP Samaj's Senior (Granted) colleges comparatively other colleges. CIDCO
college 2™ rank and Trimbakeshwar college having 3™ rank.

8.10 Ranking Study of MV Samaj’s Colleges Library Webpages: —

Table No.11:
College Total Score Rank
(Max. 43)

KTHM College and CIDCO College Between 30 to 39 | Above
Average

Trimbakeshwar, Nandgaon, Deolali, Sinnar | Between 20 to 29 | Average

and Saikheda

College of Eduocation, Pimpalgaon, Vani, | Between 10 to 19 | Below

Ozar, Satana Average

Niphad, Igatpuri and Dindori Between 01 to 09 | Need to
lmprovement

A guantitative five-point rating scale was designed to determine the evaluation checklist
whether or not it effectively served its mtended dual purpose i.e. to provide a meaningful
numerical rating for each individual feature of the college library webpage and to aid in
distinguish quality among the college library webpages. Its purpose is best served when
comparing and ranking the MVP Senior (Granted) colleges™ library webpages with similar
purpose, scope, and content to rank from “excellent” to “needs improvement”. Table no, 11
describes the five points rating scale was fixed equally based on the maximum score of 43
quantitative evaluation points. The range for the rating scale was as: The range for the rating
scale is as follows: P 4049 Excellent, P 30-39: Above Average, P 20-29: Average, P 10-19:
Below Average, P 01-0%: Needs Improvement.

9. Findings:
. Out of fifteen colleges libraries none of the college library webpage had ranked
“Excellent™.
2. KTHM College provided detailed information regarding library activities, facilities,

services, linkages to e-resources, institutional repository link, online services and library
collection is on the library webpages. Hence it has score 36 and stood 1% rank among
MVP Samaj's Senior ( Granted) colleges.

3. Basic information about library, library commitiee, findings, library rules, library staff
and contact us provided by majority of libraries. on the other hand Dindori, Igatpuri and
Niphad college provide less basic information,

4. Majority of libraries fails to providing library online services as institutional repository,
library downloads, online feedback form, WebOPAC, events & programs, email alerts
ete.

5. Rregarding social media application and value added services only three libranes
CIDCO, KTHM and Trimbakeshwar College provided links effectively for their services
users,

6. Some libraries highlights library best practices as Book Exhibitions, Vachaan Aani
Prerna Din, Librarian Day, Marathi Bhasha Din etc. These librares celebrates such
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occasions and held quiz competitions, book reviews, debates, guest lectures and most
important photographs of all activities uwploaded to the webpage with caption to
photographs.

7. All college libraries not given update date on their library webpages.

10. Suggestions:

1. Library webpages must give user oriented services, linkages, downloads, study materials,
open educational resources, citation style manual ete. rather than more generic and
theoretical information.

Librarians are totally depending on website developers or computer science teachers for

[

updating information on library webpages, Librarians should do or attend some
programming courses, website development training or any workshop reganding website
development.

3. Library webpage should have certain fixed captions on a tab, that tab reflects to the web
page which provide links or information of resources to download. print or to be share.

4. Collages authorities should be appoint a committee for updating library webpages on regular
intervals.

3. For marketing and promotion of library services, it should have dynami¢ in nature for
managing the content of libraries services, e-resources, library rules etc.

11. Conclusion:

The content analysis of library webpages provides valuable insights into the information
architecture, user-centric focus and overall effectiveness of these online platforms: By examining
structure and features we gain a deeper understanding of how library present information, engage
users and facilitate access to resources.

User feedback and comparison of library websites with other websites is very necessary
for the continuous development of the effective library websites (Hogar, 2019). Additionally
inte gration of multimedia, social media links and responsive designs enhances accessibility, This
analysis underscores the importance of continual adaptation to technological advancement and
user preferences in maintaining the relevance and effectiveness of library webpages.
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Abstract: This paper is mainly focused on use of e-resources by research students of KTHM
College, Nashik, It &5 discuss importance of introducing about e-resources, various types e-
resources and improving and optimising the e-resources utilization and delivering efficient
services to the wsers. Questionnaire method was adopted according to a structured through
Google platform i.e. Google forms keeping in mind the objectives of the studyv. Google form
links sharing to the email addresses and WhatsApp groups of research students.

The collected data was analysed, wabulated, interpreted and presented in the form of
this paper. The study concluded that research scholar extremely urilised electronic resources
demonstrating shift to a digital platforms for academic research, easy convenience,
accessibility and wunlimited information availability in any format of resowrces, Hence one
can say that KTHM College library services are effective and fasters regarding the use of
electronic resources.

Keywords: E-resources, KITHM College, Research Scholars, E-journals, E-books

Introduoction:

Due to changing information and communication technology has affects on every
sectors of life. Old forms of documents like books, journals, thesis, dissertations, reports etc.
are currently available in the electronic formats. Hence library and information centre also
affected by these online environments. These technologies are adaptable or adapted by
librartes for providing effective and fastest services to users Now a day's libranes are
transformed in electronic libraries, virtual libraries and digital libraries. These three terms are
equal or similar to each others. In simple words electronic library refers to a library system in
which information is stored electronically and made accessible through electronic devices
and networks., Electronic Resources have access from anywhere and anytime without
geographical limutation and time limutation. As per user's conventence and demands, it's used
that particular electronic resource,
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Definition of Electronic Resources:

Dass and Jayaraman (2014) explained the concept of Electronic Resources as
“Electrenic Resources are any nformation sources that the hibrary provides access to in an
electronic format the library has purchased subscriptions to many electronic information
resources 1 order to provide access to free of charge”™ These E-resources include lot of
things full text e-journals, e-newspapers e-books, digital images, e-dictionaries, e-
encyclopaedias, research information regarding any subject etc.

Accordmg to Library of Congress (2003) an “electronie resource” 15 defined as any
work encoded and made available for access available by 1) Remote access and 2) Direct
access (Tived media). In other words: Remote access (electronic resources) refers to use of
electronic resources via computer networks, Direct access (electronic resources) refers to the
use of electronic resources via carriers (e.g. discs [ disks, cassettes, cartridges) designed to be
inserted into a computerised device or its auxiliary equipments.

In this information era electronic resources are have crucial role in research.
Electronic resources refer to those materials that require computer access, whether through a
personal computer mainframe or handheld mobile device. They may either be accesses
remotely via the intemet or locally, Some of the most frequently encountered types are e-
journals, e-books, full text (aggregated) databases, indexing and abstracting databases,
Reference databases (Biographies, Dictionaries, Directories, encyclopaedias etc.). Numeric
and statistical databases, e-images, e-audio / visual resources (International Federation of
Library Association (IFLA Website)).

KTHM College: An Overview:

KTHM College: The College established in 1969, That time library having one room
stack, now library having separate building which occupies an area of 882.57 Sg. Mis.
consisting of a spacious reading hall, stacKing section, text book section, periodical section,
reference section, admumstrative wing, lbrarian's cabin, Asst libraran cabin, issuing
counters etc. library budget is near about 8,00,000/- every vear and UGC also provides funds
for library development.

The library 15 enriched with a huge collection of reference books, text bocks, CD's,
Audio books, Braille books, periodicals and research journals, KTHM College offers Ph.D. in
14 subjects as Botany. Chemistry. Microbiology. Physics, Electronics. Economics, Marathi,
Hindi, English, Commerce, Environmental Science, Mathematics, Zoology & Geography.
College Admissions are near about 17000 students every vear to various courses and total
collection of library s 1,80,000. Amongst 17000, there are 339 students enrolled as research
scholar in respective subjecis.

Ohjectives of the Study:

The objectives of the present study are as:
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To identify how many research scholars access the e-resources.

To study the purpose and utilisation of e-resources.,

To find out the frequency of using e-resources.

To identity to study the preferred format for using resources.

To identify the problem faced by the respondent while accessing the e-resources.

To suggest suitable recommendations to improve facility and services related to the
use of e-resources.

O vk w

Research Methodology:

For the proposed study, questionnaire method was adopted according to a structured
through Google platform i.e. Google forms keeping in mind the objectives of the smudy.
Google form links sharing to the email addresses and WhatsApp groups of resedarch students.
The collected data was analysed, tabulated, interpreted and presented in the form of this

paper.
Scope and Limitation of the study:

The present study covered the research scholars from KTHM college Ph.D. centre in
14 subjects only. KTHM College offers Ph.D. in 14 subjects as Botany, Chemistry,
Microbiology, Physics, Electronics, Economics, Marathi, Hindi, English, Commerce,
Environmental Science, Mathematics, Geography and Zoology.

Literature Review:

Madhusudan (2008 ) conducted a study on the use of electronic resources by teachers,
students and research scholars of universities and research organisations. 78% of the
respondents feel that the use of the UGC - Infonet has created high deficiency value on their
research work and they demanded for current awareness service and electronic documents
supply services.

Mulimani (2008) presented the result of the study on usage of internet by students and
research scholars of Kamataka University library, It is revealed that majority of respondent
use internet to keep up-to-date for research and academic purposes.

Satpathy (2010) has examined the use of resources by the faculty members who is
special reference to CVRCE Bhubaneswar, indicating that the faculty members are heavily
dependants on e-resources for their required information and keep themselves up-to-date in
their subject areas.

Maharana (2010) conducted a study on the use of the internet and e-resources by the
students of business management: survey of P.G. students of business administration
Sambalpur University, India. Majority of respondents are used internet that it is ime saving,
legs expensive, more information, highly useful and inventional for management education as
well as research proposes
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Thamuskodi and Amsan (2013) conducted study to determine the usage of electronic
resources among the students of JJ College of engineering and technology the findings of the
studies are electronic publishing is treated as the speedy, accurate and effective way of
communication among the engineer professionals.

Chohda (2015) presented a study on the use of e-resources in Punjab University
Library, Chandigar. It examines the preferences, importance, purpose and problems of
electronic resources in Punjab University Library, Chohda make recommendations as
providing the user training and new techniques to handle new technology to handle new
technology.

Imsong and Kharbudn (2016) examined a study on information literacy on usage of
electronic resources in academic libraries and author’ s opinton on study is that how to inform
users regarding electronic resources and how to provide accurate information o the correct
users [rom the collection of e-resources.

Data Analysis:

Analysis of data is the ultimate step in the research process. It is the link between raw
data to significant results leading to the conclusion. This process of analysis has to be results
oriented and suggested in recommendations. There are 339 students enrolled in Ph.D. Center
as research scholar in respective subjects out of that 320 responded to Google forms.

1. Gender wise Respondents:

Table No.1
Sr. No. | Gender Respondents Percentages
Male 140
l 43.75 %
Female 1 80 56.25 %
"
320 100 %
Total

As shown in Table No. 1, the gender of the respondents is quite clear: out of the 320
respondents investigated for this study, the overwhelming majority 180 (56.25 %), were
Females. In contrast. about 140 (43.75 %) were Males. Surprisingly, most of the students are
females, which is higher than their male counterparts.

2, Opinion regarding frequency of access e-resources:

Table No.2
Sr. No. Category Respondents Percentages

Always 118
I 36.88 %
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Often 129 40.31 %
z
Occasionally 47
3 14.69 %
Rarely 23 7.19 %
4
Never 3
5 0.93 %
320 100 %
Total

Table No.2, Shows respondents give opinion regarding frequency of access e-resources. The
result indicates out of 320 respondents 129 (40.31] %) are often access e-resources while 1158
(36.88 G6) ure access e-resources always, Accessing e-resources occasionally and rarely is 47
(14.69 %) and 23 (7.19 %) respectively. In other hand, access e-resources never are below |
o respondents. Hence it indicates usage of e-resources 1s effectively done by respondents,

3. Purpose and utilisation of e-resources:

Table No.3

Sr. No. Category Respondents | Percentages
1 Studying a coursework 55 17.19 %
19.38 %
2 Dissertations or project 62
3 Writing a research paper 30 9.37 %
3375 %
4 Research work 108
3 For Teaching it 25%
(3] Seminar / conferences / presentations 45 14.06 %
Up-to-date knowledge 8
7 2.5 %
General information 4
8 1.25 %
320 100 %
Total

As shown in Table No. 3, the purpose and utilisation of e-resources indicates that
majority of respondents 108 (33.75 %), used e-resources for their research work., Reseurch
related actvities like coursework, dissertations, writing research paper elc. used e-resources
effectively as compare to Seminar / conferences / presentations, up-to-date knowledge.
teaching etc. are self developing activities used less access e-resources. For general
information research scholars used rare e-resources only 1.25% i.e. 4 respondents only.

vaw. researchhub omg.inf/library-scholar !  Email : librayscholara®amail.com

]
Impact Factor : 5307 (SIIF)




Volume - 4(2024)

ISSH
s <3 (Rge) _ LIBRARY SCHOL{'\R _ S84 K8
International Peer-Reviewed Journal of Library Science
4. Formats of e-resources:
Table No.4
Sr. No. | Category Respondents Percentages
| E-books 35 2031 %
46.25 %
2 E-journals 148
3 Electronic reference resources 50 15.63 %
T81 %
4 E-Thesis 25
5 Web OPAC 15 4.69 %
b Open access resources 10 3.13%
7 Question Banks 3 0.93 %
NLIST Consortia 2
! 0.625 %
NPTEL Platform 2
9 0.625 %
320 100 %
Total

Table No4d, Shows respondenis responded for formats of e-resources which they
access most frequently. The result indicates out of 320 respondents 148 (46.25 %) are access

e-resources as e-journal format while 65 (20.31 %) used e-books and 50 (15.63 %) used

Electronic Reference resources. On other hand, E-thesis, Web OPAC, Open Access

resources, question banks, NLIST Consortia & NPTEL Platform are used less number of

respondents.

5. Problem facing by respondents while nsing the e-resources:

Table No.5
Sr. No. | Category Respondents | Percentages

I Insutficient e-resources 75 23.44 %
26.56 %

2 Less coverage of e-resources in subject 85

field

3 Lack of proper assistance by library staff 40 12.50 %
10,94 5%

4 Poor knowledge for searching skills 35

5 Less number of computer terminals 12 3.75 %
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b Lower internet conneciivity or speed 62 19.38 %
7 Time Consuming 5 1.56 %
8 Electricity failures 4 1.25 %
o Unorganised information content 2 0.62 %
320 1 %

Total

As shown in Table No. 5, Problem facing by respondents while using the e-resources
indicates that majority of respondents 85 (26.56 %) & 75 (23.44 %) are arguing for
Insufficient e-resources their subject field and overall very less e-resources are provided by
the Library. 62 (19.38 %) respondents are faced internet connectively problem for accessing
e-resources. While 40 (12.50%) & 35 (1094 %) respondents are facing problems as less
cooperation by library staff & Poor knowledge for searching skills of library staff for
accessing the e-resources. Remaining respondents are facing fewer problems which are
negligible as less number of computer terminals, time consuming, electricity failures and
unorganised information content.

6. Recommendations:

On the Basis of problems facing by respondents while using the e-resources, some
recommendations are suggested foretfective usage of e-resources as:

. Development of infrastructure facilities for accessing the E-Resources by the
respondents.

. User training is essential for the better use of electronic resources.

. E-resources users should be taught about advanced search sirategies.

. Remedies for negotiation with the publishers / consortia regarding the speed of host
website.

. More personalised service required to users by the library staff in accessing E-
Resources.

. Electronic document delivery service should be introduced in the library.

Conclusion:

Due to fast growth of information and communication technology especially internet
& elecronic resources; Hence change traditional methods of research: Purchases /
Subscribes, Collects, Storage and Dissemination of scholarly information. The study
concluded that research scholar extremely utilised electronic resources demonstrating shift o
a digital platforms for academic research. The convenience accessibility and unlimited
information availability in any format of resources. Some nominal changes are made for
infrastructure and training programs for swudents are allotted in regular frequencies and
modems are used for high speed internet which helps to students access information easily.
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Hence one can say that KTHM College library services are effective and fasters regarding the
use of electronic resources.
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Ahbstraels fn this work, Cu-doped zine axide films were deposited using the sol-gel method. The impact of annealing rtemperature on
aptical properties ways examined, The transmission specira confirm that all the samples Fod o percent tronsmission >W in the visible
wavelength range. The refractive index way fonad to be <18 from the ascillating pattern of the transmittance spectra. 0 was noted that
the annealing tempereatre has less ¢ffect on the bandgap energy, which was determined to be =32 ¢V, SEM images and recorded EDAX
spectre confirm the distribution of grains and the succesgfuel incorporation of Cu atoms in Znol.

Keywords: CuZn0), ransmittance spectra, refractive index. 11-V1 Semiconductor, P-type

1. Introduction

Zine oxide (Zn0) i< o versatile materal that has atracted
considerable attention in recent years due 1o its unigue
optical, electrical, and structunml properties. Zn0 has a wide
bandgup of 337 ¢V and a Targe exciton binding energy of 60
mV, making it suitable for various optoclectronic and solar
applications [1-3]. The stroctuml, optical, amd electmeal
propeties of Zo0 films were significantly affected by
deposition parameters and dopants, Zo0) is g semiconductor
muteridl of the intdnsic n-type due to native donor defects
such as oxygen vacancies (Vo) or interstitial zine (Zni) [4].
When ZnO was doped with the Lled group. it was observed
that the condoctvity gol enhunced and it remained n-type
Zn0) [4]. However, it is difficult to fabricate p-type Zn0
with sufficient electrical conductivity. When Zn0) was doped
with Lst and Vih group ekements, it {fomed p-type Zn0.
However, the low solubility of dopants, low  thermul
excitations inlo the energy level of acceptor impurities, and
the introducion of point defects acting as compensuilons are
the main obstacles during the fabrication of P-type Zn0 [5].
Recently, several reseamch groups have been uying o
improve petype conduction using dopants from the st and
Vih groups, like lithium, sodivm nitrogen, phosphons,
silver, and copper [6-9]. A« discussed earlier, the addition of
different types of impurities can change the properties of
Zn0y, which are useful in varous applications. When copper
is doped into ZnO. it enhances its ferromagnetic and
photohuminescende properties, as observed by Xuetal. [10].
During this winrk, it was noted that very littke work was
carried out using cost-effective methods for depositing p-
type Zn0 thin films, Therefore. through this work., an
attempt hus been made o fabricale high-guality  cost-
effective Cu-doped Zn0 films using sol-pel deposition
technigue.  Momover,  since  the fermoelectne  and
photoluminescence propertics ame examined by others, we
gimed to investigale the optical properies of Cu-doped Zn0
thin films through this work.

2. Experimental Process

The sol-gel spin coating method, which was eadier used o
deposit doped and undoped Zn0), is used in this work for the
deposition of Cu-doped Zn0 [11-12] The solution was
prepared wsing zine acetate dibydete and copper acetate as
sources of zine and copper, respectively, 2-Methox yethanol
was used as o solvent, while ethanolamine was used as 4
reggent. A ransparent solution was obtained by dissolving
zime  acetale  dihydrate  and  copper  acetiale  in 2-
methylethanol, and  simuolapeowsly, 5 o 7 drops of
ethanolamine were added o the solution, which helped o
increase the rute of reaction and maintain stability. Then the
solution was continuously stirred on the hot plate at 80°C for
an howr, and a transparent and clear solution was obtamed.
The obtained solution was cooled W mom lempemtare,
followed by the deposition of films on microscopic glass
with 4 homemade spin coating system. Each time after the
deposition process, films were preheated in the open air at
INNC for 10 minutes for the evaporwtion of organic
elements present in the films. After cooling the substrate o
room temperature, the nest layer was deposited. Finally,
samples were post-annealed at 375 °C for an hour in the
opien gir. For the investigation of the optical property,
multilayered (10 coatings) films were deposited at variows
dopant concentrations, Similarly, the film of undoped Zn0
was prepared using zine acetule as 4 source of zine. and 2.
methyloxyethanol and ethanolamine were used as solvents
amd reagents, respectively.

Shimaden UV spectrophotometry was used w recond the
transmittance spectin of the sample o <wdy its optical
properties like refractive index and bandgap energy. In
addition to this, the thickness of the films deposited on the
glass substrate was determined from transmission spectru
using the envelope method, also known as the swapnoel
method, The optical band gap was fuher determined using
a e plot. The surface morphology  amd  chemical
composition were  investigated uwsing SEM and EDAX
spectra, mespectively.
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3. Result and Discussion

In the present work, the primary investigation of Cu-doped
Znt) films is discussed. To study the effect of post-unneuling
temperature on  optical  properties,  the  post-unneuling
temperature wus vaned between 350°C to 425°C for 4 %
Cu doped Zn0) film in g controlled environment for an hour,

A1 UV-Vis Transmission Specira

The UV -visible trunsmission spectr of Cu-doped Znd films
deposited on o microscopic. gluss substrate are shown n
Figure | as o function of wuavelength, The transmission
specira showed that deposited films are highly tminsparent.
und the oscillating pature of the spectra indicates the
optimum  thickness of the films, which was wseful in
determining sufficient daty for deducing opticul propenties
like refnictive index. It is confirmed from the transmitiunce
spectra that the as-deposited films are mostly ransparent
from the 400 nm wavelength up to most of the visible
wuvelength  range, However,  below  this  runge  of
wuvelength, the muximum absorbunce occurs and s Fully
ahsorbed gt approximately o wavelength of =380 nm. This
also indicated that the deposition process does not introduce
uny significant defects or impurities thut could affect the
opticil properties of the sumples,

Fink
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Figure 1: Trunsmission spectra of Co doped Zn0), annealed
at different tempertures (in 'C)

32 Relractive Index and ThicknessCalenlation

Since ZnO-based matenals are highly under investigation
for realizing optoelectronic devices, their refractive index
was caleuluted for the 430mm wavelength  using  the
swanepoel method [13]. This method vses the ransmitlance
percentage of the recorded spectra 1o caleulate the refroctive
index and thickness of the film. In this work, the refrmctive
index (n) was caleutated using the following equation:

11
n=[N+(N2=5%) «’2] /2 il
Where,
Tu=T, | 52+l
=2s—"+ — 2
Tulw 2 e

Here, Ty andTpare  the maxmmuom and  mimimuam
tmnsmittance at wavelength, The refractive index of each
deposited Cu-doped Zn0 films is found to be -1 588, which

is in very pood agreement with the refractive index reporied
by others [14=16]. This work indicates that o dopant
concentration of 4 w% has not changed the refractve index
of Zn0 material. The distribution of the refractive index of
Cu-doped Znld at varions annealing lempéeraiures is shown
in Figure 2 However, negligible variation is noted in the
refrmetive index of Cu-doped Zn0) as compared o Zn0O
annealed at 40 C.

Stmibady. the thickness of the deposited tmnspuwent Glms
were caleulated wsing following equation,

SUL — (3)
2{d pra—dany)

The details of the parameters in the above eguation and
determination of thickness are given in the work by
swanpoel et al [13]. The thickness of the as-deposited flms
is mentioned in Table 1. Since an egual number of ten
coutings were applied on the surface of the slides unnealed at
various post annealing  temperatures, the thickness was
found 1o be very much same.

Table 1: Catculated refmetive index and thickness of Cu
doped Zn0) thin films

Postannealing Hefractive Indexs Thickness
fempearitire (at 450mm wavelength) {m}
3500 ~1.5 447
375 ~-18 432
00 -84 447
425 ~-148 11

3.3 Direct Bandgap Energy

Bandgap energy is another important factor that was
investigated for the Cu-doped Zn0 thin film in this work.
We used the Tawe plot method w determine the optical band
gup energy of the films from the absorption coefficient, as
shown in figure 3. The absorption coeflficient was caleulated
from the following equation:

o= (hd) — Eg) 72 (4)

X

Absorptinm CoeMcienn 401074}

= A 3T LM 2N d 15 R, R . -
Egicy
Figure 3: Plot of absorption coefficient versus band gap
energy of Cu doped ZnO annealed at 400°C,

From the plot it was confirmed that the deposited cu-doped
Zn0 films are direet band gap semiconductor malterial.
Furthermore, with the help of the extrapolation method, the
eoergy band gp is found 1w be =32 eV, which is in
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agreement with the CuZnQ thin films deposited using
severil other lechniguoes [17-19],

34 Microstruciure Analysis using SEM

From the SEM imuge depicted in Figure du, the film
marphology of Cu-doped ZnO film annealed at 400°C was
determined  The image of the film was recorded for 1 pm
with a resolution of ¥ OO, 1t shows the distribution of
doped Zn0 grains across the surface. The surface uppears o
be the repeating pattern which i indicative of the crysalling
strueture of Cu doped ZnC).

Figure 4 {a): bEM nn.i.g'c of Cu duped Zn'D hlm anncaled at
400°c.

Morcover, the SEM images revealed thal the films exhibited
a untfirm and dense gmin distnbution across the surface.
and the grain boundaries are visible, sugeesting o good
interconnection between the srains,
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Figure 4 (b): EDAX spectm showing the incorporation of
Cu in ZnO film annealed 400°C.

The presence of Cu in Zn0) films was verified by EDAX
analysis. a8 shown in figure 4b. The EDAX spectra showed
peaks comesponding o Cu, Zn. and O elements, indicating
that Cu was successlully incorporated into the Zn0 lattice
by the sol-gel method.

4. Conclusion

We nsed the sol-gel method o produce Cu-doped Zn0d films
with transparent  conducting  properties,  This  work s
motivated by the possible applications of P-iype Zn0 as a
trnsparent  conductor in opwelectmonics  and  photonic
devices, We report on the  optical  and  structural

chametenstics of the 4 at% Cou-doped Zn0) films prepared at
varions annealing temperitures, The transparency of the
deposited sumples was measured using 8 spectropholometer.
The resulis showed that the samples had a high degree of
tramsparency, with values above 90% in the visible runge.
The mefractive index of 1.8 was successfully attained during
the fabrication of CU-doped Zn0. The hand gap value for
the doping level (49 was 3.2 eV, The surfuce morphology
and the Cu incorporation on Zn0 were examined hy
scanning electron microscopy (SEM) and energy-dispersive
X-ray spectoscopy (EDAX), The EDAX spectra confirmed
the presence of Cu in the ZnO films, With the mesulis
obtained in this work, we intent o investignle further the
effect of doping concentmtion of Cu in Zn0 atl various
annealing temperatures. In conclosion, highly trunsparent co-
doped ZnD films were successfully  prepared  and
chare e deed through this work
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Abstrael — This paper aims b oplimize and fahﬁf_.ildl hi‘gh 1]'1[)\ Ag q;.‘r Zine l:nclqit (Zn)) thin films using a low-cost sol gel
deposition method, The study dmtmar.mma-. the sucm“ ntaton ﬁng]n: Lry"_iiﬂfl'lmt O on g glass substrate as well as Ag
doped Zn0 at 1at%. 03 W% using the n'::l-mcr.hnd Thr: XRD specta shpw the Iurl:nutlun ‘s.g bedded Zn0} films on gluss. The
embedding of Agin ZnO wasegnfirmed-fi mthe SEM image. The UV-Vis tmnsmission spu"!rﬂ shévwy high trunsparency and uniform
deposition of doped ZnO w-diffekehtdoping levels. The energy band gap of the deposited sumple is -—3 "c\'— The surface morphology

ol the Ag-doped Zn() is .,Qau stiidied using SEM characterization, =0 1. -
‘-“ ! -
Index Terms 'A"m;u{ hwmmummm— ' 2
{-_ "“_i o
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Ag-Zn) thin Mo s one of the important semiconductors matedals wsed in opticyd electonics, sensors, solar cells, and antibucterial
Lmung\ﬂ—j']'—utﬂ! hus attrcted considerble attention for its unique properties. Zn0 has been alrpady o “widely accepted
semiconduiting material in the applications of photodetectors, sensors, light emitting devices ete [6], The epitaxial grow th of 21‘1{) his
led 10 the dn:\-'q:lupmunl: of quantum wells and other heterostruciires for excellent ultraviolet and blue light emitiers [7]. The Success
of zink oxidé based devices would not have been possible without the dopant materials like Cu [8], Al [9] and Sh (10, N [‘F [11] for
fubricatinn pf n-type und p-type Zn0) semiconductor from UL and V group atoms. The fubricution of undoped and doped ZnQ miterial
his bleen_peppted using various chemical assisted deposition and physical vapor deposition techaigues | previously f12 I__Ec.veml
uflrhpts Huve been made to fabricate the stuble ptype Zn) semiconducting material and doping of silver can also assist o the
ldhﬂk‘].ll:lﬂ of siuble p-type Zn) [ 13-15). The Ag doping cun improve the conductivity, transpurency and photocatulytic .'u_h |t qf
ZoCy thin films by intmducing extra electrons and seatlenng centers in the film, 1
Huwwt‘r—hnc of the problems that ursein Ag doped ZnO thin films is to control the stable electrical and optical properties h} d.dj.ﬁb-hﬂ"
severl pammeters, These purameters could be the deposition method, the substrate temperature, the doping concentration-utd
posi- dl.p-tmtmn tredtment ete, These purameters affect the structure, morphology and composition of the l‘lmh whichin Eummllhﬁnﬁ_
I:hmr-q_'-lu::ﬁu_dl and optical properties. In this puper, un aitempt has been made to optimize und fabricate \Lil:lrlr high-quality Az doped
Z'n0) thin films of desired properties with a very low cost sol gel deposition method. This method is not only Mmplv and Lu»t_'n:'ffi_‘i_‘qm'
but alst, ibalso provides variows parameters (o control the doping concentrution und annealing IL“m]‘H_"rdEI.IIR:H Further the depobited
hump‘lns' w:_‘rt churacterized for its distinctiveness using XRD, UV -Vis spectmphotometer and SEM. J H'_'

u Sk

L '_1. L HHIEE e
e L v
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The sol-gel lbpl.u.Lu.uhng approvch, which was pn:hmu_\-ly utilized o deposit doped and indoped Zn0 [ 16- lli"l is u:a:d lEJ Iimr htudy iy
deposit Agiﬁ.v;uir.binﬂ The solution was made with zine aeetite dibydmle and silver aeetate as zine and %g sources resgectively. 2
Methoxyethanol was employed us wsolvent, while ethanolamine wus used a5 a reagent. By dissolving zine adetate d}h{dmtl nd all'h_.r
ueetile in 2 mq_u'li ethanol, o clear solution was formed, and 3 10 7 drops of ethanolamine were added 10 the solation at the same
time, which servedd ..m“trn}:rnwle the rute of reaction and preserve stability, The solution was then continually stirred on o hot plate
ut 80°C for an bour, yielding o transtucent and clear solution. The obtuined solution was cooled at room tergientur® followed by the
deposition of films sami¢roscopic glass and silicon substrate with 4 homemade spin coating system. Eielr fitne after the deposition
process, films were prebeated in the open air at 300°C for 10 minutes for evaporation of any organic elempts present in the films,
After cooling the substrate to room temperature, the next kiver was deposited. Finally, all the sumples were post-annealed at 375°C
for un hour m the open air. For the investigation of the optical propedy. multiple coated films of undoped and doped Zn0 were
deposited for 1 at% to 3 at% silver doping concentrutions,

The deposited Ag doped und undoped films on glass substrate were churacterized 1o study percentuge of transparency and energy
bundgap using transmittanee specirn, recorded by Shimuden UY spectrophotometry, Stroctural property of undoped and doped filins
were investigated by XRD pattem recorded vsing Bruker AXS-DE X-ray diffractometer. The X-my diffractometer wias equipped with
1 Cu-l 2-ruy source having wavelength 1.54059 A, Sumples deposited in silicon substrite were used to measire the refractive index
on silicon substrate,
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HL RESULT AND DISCUSSION
Struclural Properties

As recorded XRD spectra of undoped and 4 ar%e silver doped Zn0 thin film on glass substmte wsing the sol gel method are shown in
Figure | and Figure 2 respectively. In Figure 1, the peak at 34.8° corresponds 1o (002) plane orientation of the wurtzite hexagonal
structure whereas no other significant peaks werne observed [18] It indicates that a c-axis onented single erystafline Zn0 was

successfully deposited on the glass using the sol gel deposition method at optimum conditions.
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The recorded spectrn of Ag doped Zn0) are shown in Figure 2. The peak at 35.2° and 44.46° are associated with the (111 and ((02)
plane respectively of silver crystal [ 19] The same peaks were reported for the formmation of face centered cubie structure silver erystal
elsewhere [20-22], The increased intensity of peaks of silver erystal muy be attributed to the 4 at% dopunt value of silver acetate in the
solution. However, for lower alomic concentrations the neghgible height of the peak was reported [23], It becume evident from the

KRD results thut the Apwas successTully incorporated in Zn0) with low cost solgel technigue,
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The UV—visible trunsmission spectra of Ag-doped Zn0) films deposited on o micmscopic glass substrate are shown in figure 3 as g
functien of wavelength, The transmission spectra show that deposied films were highly tmnsparent and the oscillating nature of the
spectr indicates uniform deposition of doped Zn0 ut variows a1% doping of silver. From these transmission spectri, vanous pammelers
like thickness and epergy band gap were determined as calenlated previously [24]. Since an equal number of coatings were upplied
under optimum deposition pummeters on the gluss surface, it was expecied o get the equal thickness of the sample 16 this study, The
thickness of sample, determined psing well known swupnoel method, was calenluted 1o be =489 nm.

The bandgap enerzy of the deposited 4at% sibver doped Zn0 film was determined wsing a plot of sbsorption coefficient versus energy
bandgap as shown in Figure 4, From the plot, it was observed that Ag doped Zn0 showed a direct bandgap nature. With the help of
extrupolution tuken on the absorption coefficient curve, the energy bandgap was found to be <3 2¢V. The transmittunce spectra und
ahsorption coefficient of the deposited film also mdicated that the higher transparency could be mantined even after 2o was doped
with silver aloms,
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Surface Morphology | S

The surface-momphology of the silver doped Zn0 was studied using SEM chumetenzation. The white spots appearing in lbe-rmukc dre
uELrll:n:iii:ﬂ‘"tu the formution of silver crystals embedded in Zn0). The appeanince of these erystal m Ag doped Zn{; in SEM imuge. .ITII‘.I.iL.lI‘J:"‘-
the. Fum‘l&!ﬁ!p Of metallic silver nunoparticles. The SEM image shows thut the silver crystal has a sphercul shape und g usforml size
dlatr‘hu'ﬁhlﬂ with un uvernge dinmeter of ubout 10 1020 nm. Such type of silver embedded in Zn0) may en hum. the opticul dnd'elﬁ?[hn_ﬂl
praparties of the muteriul. 1t is reported that such silver nunocrystuls were helping in the increase in the Luﬂd clivity of the dﬂpﬁd.z;lﬂ}
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Ar doped Zo0 thin films of varous concentrations were grvwn on the microscopie gluss with the sol gel method. Out of them, the
effect of 4ar% doped Zn0 thin Glm was mvestigated for structural and optical properties. The XRD spectra of undoped and 4 at% silver
doped Znl) thin films oo a =zliss substnte show the formation of wortzite hexagonal structire and the fomation of face centered cubie
structure silver ceystil, The large peaks of silver erystial may be due to the 4 at% dopant value of silver acetale in the solution, The UV-
visible transmission spectra of Ag-doped Zn0 films deposited on a microscopic glass sphstriate showed uniform deposition of doped
Zn0 at varowns at% doping of silver. The thickness of the sumples was determined o be 489 nm. SEM characterization of silver doped
Zn0 revealed the formaton of silver crystals embedded in Zn0). with a spherical shape and uniform size distribution. These silver
nunocrystals may enhance the optical and electrical properties of the material. Further research work will be carried ot o measure the
impact of the Ag doping in Zn0 on electrical, optical and stroctural properties for detailed investigation.
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Absteactda this work, Cu-doped and Ag-doped zine oxide films were deposited using the sol-gel method. The impact of annealing
temperature and doping concentration on optical and electrical properties were examingd. &t was noted theae the annealing temperature
has less effect an binh the Cu-doped and Ag-doped gne oxide films optical band gap energy. The minimum resistivity for Ag doped Zne?
way From the study i way wedersiood that Ag doped Znt) has lower resistivity as compared to Cu doped Zn0) both ar different doping

concentrations and annealing temperatitre s,

Keywords: Solgel method, Ag doped 200, Cu doped 00 . Annesling temperature, Flectrical resistivity

1. Introduction

Zine oxide, abbrevigied Zntd, is an inorganic substance
possessing semiconductor properies. As an element of the
LY semiconductor group, it s composed of the two group
VI elements {oxyeen) and group 1 elements (zine), Given
its lirge bund gap of approximately 3.3 eV, Zn0 finds use in
trnsparent electmonics, optoelectronics, und sensors. Zn0)
can have its electncal and opticydl properties changed by
simply doping it with varions impunties, However, us o
result of intdnsic flaws like oxygen wicancies or zing
interstitials, zine oxide wsually has the n-type, indicating thul
it has more electrons than holes [1].

Theretore, vanous dopants such as twvalent (AL Ga, Inj [2-
4], pentavalent (N, B. As) [3-7], or rare earth (Er. Gd) [8-9)
elements have been used 1o achieve different types of doping
in Zn(), Doping can affect the structural, optical, and
magnetic  properties of Zn0 depending on the dopani
concentration, ionic mdivs, electionegativity, and valence
state [ 1],

One of the challenges in ZnO-hased devices is o achieve p-
type doping, which is essential for creating p-n junctions, N-
type Znl) hus an excess of electons, while p-type Zn0 has o
deficiency of electrons, One of the methods o achieve p-
type doping in Zn0) is o use copper (Cu) as a dopam [11],
Cu has one less valence electron than 2, so it can substitute
Zn atoms in the Zn0) latice and create seceptor levels, The
Cu-doped Zn0 can be synthesized by variouns lechnigues,
such  as  sol-gel, hydrothermal,  spray  pyrolysis,  and
sputtering [ 10], The electrical and optical properties of Cu-
doped Zn0 depend on the Cu concentration, annesling
temperature, and ambient atmosphere, Cu-doped Zn0 can
exhibit  enhanced  photoluminescence,  photocatalytic
activity, and gas sensing performance compared to undoped

Zn0,

One wuy o enhance the electncal propenics of Zn0) is o
introduce dopants, such as silver (Ag), that ean create free
carriers and modify the band stracre. Silver (Ag) is an

attractive candidate becanse of its high conductivity,
antibacterial activity, and plismonie properties [12] Ag
doped Zn0 (Ag-Zn0) can exhibit enhanced electrical,
optical, and catalyiic performance compared 1o pure Zn0).

Therefore, it s important o optimize  the  synthesis
conditions and characterization methods of silver-doped
Zn0) for achieving high-guality p-type matersal. In this
study, doped ZnO films with different concentrations were
amealed at different empemures o sludy optical and
electneal properties,

2. Experimental Process

The sol-gel spin coating method, which was earlier used o
deposit doped and undoped Zn0, is wsed in this work for the
deposition of Cu and  Ag doped Zn0 [13-14), Since this
stdy involves study of two different dopants in Zn0,
copper acetate and silver acetate werne used for synthesis of
Cu doped Zn0 and Apg doped Zn0O respectively. The
solution was prepared by dissolving zine acetate dibhydrate in
2-Methoxyethanol used as a solvent, while ethanolimine
wis used as g reagent with the appropaate amount of copper
geetdte and indium acetate for depositing Cu doped and 1n
doped Zn0 respectively. Then the solution was continuously
stirred on the hot plate a1 80°C for an hour, and 4 ransparent
and clear solution was obtained. The obined solution was
cooled o room temperature, followed by the deposition of
films on glass substrate and silicon  substrate with g
homemade spin couting system for optical and electncal
medsurements respectively, Each time after the deposition
process, films were preheated in the open air at 300°C for 10
minutes for the evapomtion of organic elements present in
the films, After cooling the subsiriie 1o room lempemiore,
the next luyer was deposited. Finally, samples were post-
annedled ar 373°C for an hour in the open gir. For the
investigation of the optical poperty. multifayered (10
codtings)  films  were deposited  at vanous  dopant
concenirabions,

Shimadzn UV specwophotometry wus used 1o record the
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tmnsmittance spectra of the sample o study its optical
properies, The optical band gap was Turther delermmined 150" vag'
psing o taee plol. The resistivity of the samples were | T d pagt
measured  using  four  probe  methods,  The  swurface g 12a0'
muorphology was mvestigated using SEM. I 1o a
g om0t | | -
3. Result and Discussion Y qgarl w{
: ~ / i
Figure | depicts the graph of g sgquare of the absorption EY T \/ b
coefficient versus photon energy for copper and silver doped ___'_r++.,______‘ : - :mu’E
Zn() films, The optieal band gap energy was estimated using 0.0 : . . azin §
the lineur extmpolaion method from  the  absorption 1 2 3 4 5 6 7 =
coefficient, It was noted that the optical band gaps of copper Euoplng xoncertration of dopmrits (4)

and silver doped Zo0 were found to be lower than those of
pure Zn0. A band gup of 3.08 eV was observed for copper-
doped Zn0, whereus 1t wus tound to be 318 eV for silver
doped Zn0. Reddy et al. found g similar type of reduction in
bund gap after copper doping [15].

N
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Figure L:Absomption coefficient versus photon eneregy for

copper and silver doped Zn0 films

To study the effect of copper and silver impunties in Znf),
the resistivity of the {ilms was cobeulated vsing the following
equation:,

p=F.z=t (1)

Where Rsis sheet resistance, p isthe resistivity, and 1 is the
thickness of the film,

Figure 2 depicts the effect of dopant concentration on the
resistivity of silver and copper doped Zn} films deposited
on 4 silicon substnute, For both the dopants {silver and
copper) at lower doping concentrions, resislivity wis noted
o be lage. As the doping concentrations incredsed,
resistivity  gradusdly decrensed and atinined 8 minimuom
value of 4 at% The mimnmum resistivity of ~4 5106 & -«<m
and ~1 7105 &-cm are measured for Cuand Ag doped Zn0,
respectively, at 4 %, The meusured resistivity values ure in
good agreement with vilues reported by Wang et al. [16].

Figure 2: Effect of doping concentration on resistivity of
copper and silver doped Zn0 films deposited on silicon
substraie

Figure 3 illustrutes the effect of postannealing temperaure
on the resistivity of copper und silver doped Zn0O films
deposited on silicon substrtes. Initially, 8 redouction in
resislivity was observed when the femperature wus vared
from 350°C 1o 375°C. This may be due to the improvement
in erystallinity after anpeoling at 375°%C. Above 375°C
resistivity was found to be increased due 1o the scattering
effect or muy be due  the redochion in earrier
concentrution, From the results of resistivity, it hus been
concluded that silver doping is g better choice to achieve
lower resistivity.
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Figure 3: Effect of annealing emperature on resistivity of
copper and sitver doped films deposited on silicon subsirate

4. Conclusion

Cu and Ag doped Zn0O films are successfully deposited
using 4 low cost sol gel technique for different molar
concentration dopings and annealing temperature s. From the
ahsorption coefficient plot, it is deduced that the optical
bund gap of Zn0) remains approximately the sume even after
Cu and Ag doping. With the help of o4 probe method,
deposited samples are successfully investigated for electncal
propertics. For both 4 w% Cu and Ag doped Zn0, the
resistivity is found 1o be minimom, whereas at 3753°C
annealing temperature, the minimum resistivity is noted doe
o an improveméent in the crystallinity.
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