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Abstract: In this study, the effects of a mixed algal blend ((hlorells vulparss, Euglena viidis, and
Soiruling plafensis) at different levels were evaluated on growth, hematolegical immune responses,
and expression of immune genes in Lakea roliita against post-challenges of Asramonas kwdrophila. Fish
samples were fed a diet containing different levels of mixed blend algal (0, (0.0, (.02, (LW and (0.058%
of basal diet). At the end of the feeding period, the fish were challenged with A Fydrophila and
fish maortality was recorded over a 14-days period. To evaluate the serum biochemical (albumin,
globuling, hematological parameters (Hb, REC and WEBC) and immune parameters (meutrophil
activity, lysozyme activity, myeloperoxidase activity, antiprotease activity, ceruloplasmin activity,
and bactericidal activity), as well as the expression of immune genes {NKEF-B, Lysozyme Cand G,
TWF o, TLR22, B2M, and [i-actin), fish were sampled on Day 7, 14, 21 and 28. Fish were challenged
with virulent A fopdrophiids 3 dayvs post-feeding and mortalities were recorded over 30 days post-
infection. Results demonstrate that fish fed with a mixed algal blend showed that total body weight
gain, specific growth rate, total serum protein, globulin, total kemoglobin content, white blood
cells, neutrophil, lysomyme, bactericidal, myeloperoxidase, and antiprotease activity in dietary algae
blended application was higher than in the control (p < 0L05). According to the results, relative
expression of target genes showed significant increases of (102 to (L04% in the treatment group
wmpared to the control group (p < 005). At the end of the 30-day exposure to A hwdrophila, the
fish that received the mixed algal blend had a significantly higher rate of survival than the control
group, with the highest survival rate recorded in the 0.02% mixed algal blend (p < (L05). According to
the etffective results of the mixed algal blend on stimulating the immune system and increasing fish
resistance to A, hydrophila, it is recommended to use (.02 to (.04% of this mixed algal blend in rohu,
L. raluta diets.

Keywords: mixed algae; rohu; Aeronmonas Ingdropéilo immune gene expression
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ABSTRACT

Lamabiln cyPaloghrin aml peetibachlon is I'rllihijr usied b contned agrk iidtural jrest but olso alfect non e
orgaians like exibwirms. The preseni bborsiory stmiy was mndecied o0 determine the effect of Lanbda
cyvhalathris and Pretilachior on biors and hstology of iestis of Larmpio maesii. Lowes and higher sish-lethal
concentraibons of Lambds cyhalathrin (T1 and T2) and Preolschlon (T3 umel T4) was misod with soll sulssraie
Biomass win olnerved oeoe i 10 days up i 90 deya. 10 non clieflale Lmauritd was introduced fnio each
ireatment. Soll swbstraie without lambda cvhalothrin and pretilachior served o ootml. The prowni sticly was
reveaded that Llamhida cyhalothrin and preillachlis was highly affeceed the growih ol L mewrithl  Fos
istopathology study, four adult £ meauriéls weee introduced i 1o C. T1, T2, T3 and T4 Adber 5", 15" aned 30™
day, testis wans dissected out. The results reporied tha histology of 1esiis was highly damaged on 5 and 15" day
of experiment than 30" day

m: Eantbworm; Lampiic o ksmbuda cvhalmtlrin ;;I'Hl.lnrllhn'. hiomaas; ieasis

1. INTRODUCTION
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expected (o be 9.1 hillion by 2050 (LN [1]). It needs
mure food production So. chemical (enilieery and

pesticides am ised b the agricibioal Nobd o ivold
increasing demsmel for fond which leads 10 sail
conlandimtlon. India & the lopest mamfacisrer of
pestichdes. Maore than |28 pesticides are mglsiened (n
India Laxmi |2]. They are nol oaly destraoy pest and
bomitup plamt growth also affect former’s riend os
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Synthesis and characterization of Vitis vinifera exocarp-mediated ZnO
nanoparticles: An evaluation of biological potential and ecotoxicity
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ARTICLE INFO ABSTRACT

Keywords: The popularity of plant-based nanoparticle synthesis has increased over the years due to the quantity of bioactive
Green synthesis compounds. It is economical and environmentally friendly, which is an added feature. In the present study, the
Nanoparticles

polyphenol-rich exocarp extract of Vitis vinifera was used to synthesize zinc oxide nanoparticles (Vv-ZnO NPs)
and evaluate their potential usage in various biological applications. UV-Vis spectrophotometer observations of
Vv-ZnO NPs revealed an SPR peak at 355 nm. FTIR analysis confirmed the presence of V. vinifera phytochemicals
in the produced ZnO NPs. The electron microscope (SEM, TEM) revealed that the Vv-ZnO NPs had a conical shape
and varied in size between 30 and 73.5 nm. The current investigation indicated that Vv-ZnO NPs are a more
effective antioxidant than grape peel extract when exposed to DPPH solution, with an 87% inhibition rate at 100
ug/ml. At 200 pg/ml concentration, Vv-ZnO NPs demonstrated good antibacterial activity against Staphylococcus
aureus (6 mm) and Pseudomonas aeruginosa (4 mm). The total destruction of biofilm architecture by Vv-ZnO NPs
at high concentrations (100 pg/ml) was clearly seen in light microscopic images. The ICsg value for its anticancer
activity against the MDA-MB-231 breast cancer cell line was 12.90 pg/ml. The nanoparticles demonstrated
acceptable larvicidal effectiveness against the Zika virus vector Aedes aegypti (LCs0-80.27-LCg0-136.39 pg/ml).
Vv-ZnO NPs exhibited decreased ecotoxicity against non-target bioindicators such as Daphnia similis, Artemia
salina, and Perionyx excavatus. Overall our studies revealed the eco-friendly synthesis of ecologically sound Vv-
ZnO nanoparticles for diverse biological applications.

Anticancer activity
Antibacterial activity
Acute toxicity
Bio-monitoring

1. Introduction nanoparticles, bimetallic nanoparticles, and polymer-based nano-

composites [6-11].

The increasing urgency of developing eco-friendly technologies has
helped the emerging science of nanotechnology gain ground in recent
years. Nanomaterials are often manufactured via physical, chemical,
and mechanical processes that need significant amounts of energy.
These techniques are often risky since they call for high pressure,
varying temperatures, and toxic mediators [1-4]. The detrimental im-
pacts of such procedures on the environment and living organisms have
prompted researchers to develop more cost-effective, biocompatible,
and eco-conscious strategies [5]. Applications like semiconductors,
catalysts, surfactants, and so on have been documented using individual

* Corresponding author.
E-mail address: vaseeharanb@gmail.com (B. Vaseeharan).

https://doi.org/10.1016/j.jddst.2022.103846

Biopolymers produced from different types of life are used as capping
agents in the environmentally friendly production of nanoparticles.
Researchers have successfully created metal and metal oxide nano-
particles using plant-based biopolymers [12-14]. The plants are readily
available and pose no health risks to those working with them. Zinc
oxide nanoparticles (ZnO NPs) are a kind of metal oxide that has been
shown to be both eco-friendly and biocompatible [15,16]. It has been
found that biosynthesized ZnO NPs treat cancer and wounds and have
antibacterial, antifungal, anti-inflammatory, and antidiabetic properties
[17-20]. ZnO NPs are also employed as a packaging material for the
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enhance the immune response in freshwater fish Oreochromis mossambicus
against aquatic pathogen Aeromonas hydrophila

Mariappan Yazhiniprabha®, Narayanan Gopi“, Shahid Mahboob b Khalid A. Al-Ghanim ",

e

Ahmedb Mian Nadeem Riaz “ Jeyachandran Sivakamavalli
- Baskaralingam Vaseeharan ®

{ Unit of Natural Products and Nanotechnology, Department of Zoology, Government College for Women (Autonomous), Kumbakonam, 612 001, Tamil Nadu, India

ARTICLE INFO

Keywords:
Immunostimulant
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Nanoparticles
Supplemented diet
A. hydrophila

0. mossambicus

ABSTRACT

Background: Green nanoparticles are subjected as an immunostimulant against bacterial pathogens.

Methods: Murraya koenigii berry extract-based synthesized zinc oxide nanoparticles (Mb-ZnO NPs) and selenium
nanoparticles (Mb-Se NPs) were relatively analyzed for immunostimulation in serum and mucus fish Oreochromis
mossambicus against Aeromonas hydrophila infections. Initial minimum inhibitory concentration (MIC) was
determined for both Mb-ZnO NPs and Mb-Se NPs followed by specific growth rate (SGR), antioxidant level
(Superoxide dismutase activity (SOD), Catalase activity (CA), and Glutathione peroxidase activity (GPx)), and
immune parameters Myeloperoxidase activity (MPO), Respiratory burst activity (RBA), Lysozyme activity (LYZ),
Alkaline phosphatase activity (ALP), Serum antiprotease activity and Natural complement activity (NAC).
Resuits: The potential bacterial inhibition property of Mb-ZnO NPs and Mb-Se NPs exhibited the most negligible
concentration of 25 and 15 pg mL ), respectively, against A. hydrophila. In addition, Mb-ZnO NPs and Mb-Se NPs
exhibited 70-80 % and 90-95 % diminished biofilm activity at 50 ug mL ™' that was viewed under an inverted
research microscope and confocal laser scanning microscopy (CLSM). Protein leakage and nucleic acid leakage
assay quantified oozed out protein and nucleic acid from A. hydrophila that confirms Mb-Se NPs exhibited
vigorous antibacterial activity than Mb-ZnO NPs at tested concentrations. Oreochromis mossambicus fed with Mb-
ZnO NPs and Mb-Se NPs supplemented diet at different concentrations (0.5 mg/kg, 1 mg/kg and 2 mg/kg)
improved SGR along with a rise in the immune response of those fishes against A. hydrophila infection. Serum and
mucus of fish fed with Mb-Se NPs supplemented diet exhibited a significant rise in antioxidant level SOD, CA and
GPx at a dosage of 2 mg/kg. Likewise, lipid peroxidation assay detected significantly diminished oxidative stress
in the serum and mucus of fish fed with Mb-Se NPs supplemented diet (2 mg/kg). Enhanced immune parameters
in serum and mucus of fish fed with Mb-Se NPs supplemented diet determined by MPO, RBA, LYZ, ALP, Serum
antiprotease activity and NAC.

Conclusion: Thus O. mossambicus fed with Mb-Se NPs supplemented diet was less prone to become infected by
aquatic pathogen A. hydrophila established by challenge study. On the whole, Mb-Se NPs supplemented diet
ensured the rise in antioxidant response that boosts the immune responses and reduces the chance of getting
infected against A. hydrophila infections.
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Characterization of secondary metabolites from Lamiaceae plant leaf
essential oil: A novel perspective to combat medical and agricultural pests
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ARTICLE INFO ABSTRACT

Keywords:

Aedes vittatus
Anopheles maculates
Spodoptera litura
Helicoverpa armigera
Insecticidal activity

The insecticidal bio-efficacy of Lamiaceae essential oils (LEOs) and its major compounds (MCs) were tested
against mosquitoes (Aedes vittatus and Anopheles maculates) and agricultural pests (Spodoptera litura and Heli-
coverpa armigera). The naturally gained LEOs were confirmed through GC-MS analysis. The larval and pupal
toxicity of LEOs and their major compounds LCso/LCgo value was calculated by standard protocol. A total of 54,
47 and 31 compounds were identified from M. officinalis, L. latifolia and O. majorana, respectively. The MCs of
LEOs: (M. officinalis) 2,6-Octadienal, 3,7-dimethyl-, (Z)- (29.4354%) and Caryophyllene (20.2749%); (L. latifolia)
1,6-Octadien-3-ol, 3,7-dimethyl- (34.4992%) and 1-Cyclohexyl-2-buten-1-ol (c,t) (38.0339%); (O. majorana)
Eucalyptol (57.1278%) and p-menth-1-en-8-ol (17.9683%). The LEOs and their MCs were tested individually
against larvae and pupae of Ae. vittatus, An. maculates, S. litura and H. armigera, which produced maximum toxic
effects. Predominantly, the MCs were safer to the non-target organisms and target-specific insecticidal properties
against selected insect pests. On the whole, our findings highlight that LEOs and their MCs represent promising
eco-friendly and target specific insecticidal activities.

1. Introduction highly ripped by dengue infection in all continents [5]. In order to

control the mosquitoes, people frequently use plenty of unadvisable

The nuisance of growing agricultural and medical insect pest pop-
ulations is exceedingly threatening to the human community in different
ways. Globally, above 30% of economic losses in many cultivated crops
are severely damaged by agricultural insect pests [1]. Human vector
mosquitoes are well-known for transmitting plenty of frightful human
diseases and creating negative impacts on human health, therefore
which have been declared as “Public Enemy” [2]. Mosquito biting not
only transmits the disease, consequently causing itching, irritation, and
allergic skin response [3]. Mainly, tropical and subtropical zones are
preferable hotspots for the occurrence of high levels of illness [4]. In
addition, globally Aedes species are the predominant vector of many
diseases as a shred of single evidence. Around 390 million people are

synthetic insecticides, which are non-selective and cause drastic nega-
tive impacts on the environment/diverse eco-system [6]. According to
the WHO [7]1, worldwide, nearly 3 million deaths and around 500
million infections are mainly raised by the only key vector of Anopheles
species that remains endemic in above 100 developing tropical zones.
Spodoptera litura is a leading polyphagous Lepidopteron pest that
drastically consumes all kinds of green flora and causes active infesta-
tion, consequently declining yield and significant profitable losses [8]. It
exploits above 200 host flora and belongs to nearly 30 economically
substantial vegetations families [9]. It has a wide range of hosts and
almost 40 species are known from India only. Recently in southern India,
it was noticed on brinjal, which is not an actual host plant of this pest

* Corresponding author. Unit of Mycology and Parasitology, Department of Zoology, Annamalai University, Annamalainagar, 608 002, Tamil Nadu, India.

E-mail address: drgovind1979@gmail.com (M. Govindarajan).

https://doi.org/10.1016/j.pmpp.2021.101752

Received 2 October 2021; Received in revised form 24 October 2021; Accepted 9 November 2021

Available online 15 November 2021
0885-5765/© 2021 Elsevier Ltd. All rights reserved.


mailto:drgovind1979@gmail.com
www.sciencedirect.com/science/journal/08855765
https://www.elsevier.com/locate/pmpp
https://doi.org/10.1016/j.pmpp.2021.101752
https://doi.org/10.1016/j.pmpp.2021.101752
https://doi.org/10.1016/j.pmpp.2021.101752
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pmpp.2021.101752&domain=pdf
Ammu
Highlight

Ammu
Highlight


Microbial Pathogenesis 162 (2022) 105360

Contents lists available at ScienceDirect

"~ MICROBIAL
Pﬂmﬂﬂ[HESIS

Microbial Pathogenesis

journal homepage: www.elsevier.com/locate/micpath

L))

Check for

B-1,3-Glucan binding protein-based silver nanoparticles enhance the wound &
healing potential and disease resistance in Oreochromis mossambicus against
Aeromonas hydrophilla
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ARTICLE INFO ABSTRACT

Keywords: Here we attempted to synthesize p-1,3-glucan binding protein-based silver nanoparticles (Php-GBP-AgNPs) and
Skin lesion evaluate its wound healing and disease resistance prompting ability in Oreochromis mossambicus. Using a column
Nanotechnology chromatography technique, an immune molecule, Phf-GBP was purified from the haemolymph of rice field crab,
;Vnomuzio];:ﬂ:ﬁm ¢ Paratelphusa hydrodromus. Ph3-GBP-AgNPs were synthesized and described through SDS-PAGE, UV-vis spec-
Toxicity troscopy, HR-TEM, XRD and FTIR analysis. HR-TEM revealed that the synthesized Php-GBP-AgNPs were

spherical with a 20-40 nm size range and the particles were not aggregated. Wound and infection were
experimentally generated in O. mossambicus and treated with Php-GBP, chem-AgNPs and PhB-GBP-AgNPs for 20
days. The immune parameters (peroxidase, lysozyme and protease) and antioxidant enzymes (SOD and catalase)
were examined in the serum of experimental fish. Php-GBP-AgNPs elevated the immune and antioxidant enzymes
during the healing process and enhanced the wound healing percentage in fish than Phf-GBP and chem-AgNPs.
The immune parameters and antioxidant enzymes were declined in the serum of fish (treated with Phf-GBP-
AgNPs) after the mid-period of wound healing. Compared to others, relative percentage survival was increased in
experimentally wounded and infected fish treated with Php-GBP-AgNPs against Aeromonas hydrophila. Moreover,
Php-GBP-AgNPs exhibited less toxicity towards Artemia salina than chem-AgNPs during 24 h exposure period. As
a result, Php-GBP-AgNPs may act as an alternative to commercial antibiotics and be considered an effective
immunostimulant in treating skin lesions in intensive farming.

1. Introduction

Aquaculture is the fastest expanding food sector that supplies
protein-rich food to meet the protein requirement for the growing
population. Increased demand for protein leads to overfishing from wild
sources results in unbalanced fish species [1]. Aquaculture introduces
extensive and intensive fish farming to maintain the fish diversity in the
wild from underbalanced conditions and meet the protein demand.

* Corresponding author.
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Intensive fish farming is highly practiced to increase fish production in a
controlled area with regular aeration, water and food supply [2].
However, stress, disease, skin lesions are more prevalent in an intensive
type of fish farming due to many fish populations [3]. Fish farmed in the
intensive culture was more prone to skin damage, which may cause due
to handling, transportation and infections [4,5]. Skin acts as a primary
barrier against pathogens and its damage results in secondary infections
caused by microorganisms. Infected or injured fish affect the wealth of
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Abstract: Rare earth metal cerium-doped titania nano-
particles (titanium dioxide [TiO,]) were produced utilizing
a low-cost and straightforward sol-gel technique, and its
enhanced photodynamic anticancer activity was tested on
Y79 retinoblastoma cancer cells. The structural, optical,
morphological, anticancer activity, and cytotoxicity of pure
and cerium-doped TiO, (Ce-doped TiO,) were investigated.
In X-ray diffraction (XRD) measurements, apparent doping
of cerium in TiO, was detected, with reported anatase pat-
terns shifting toward a lower angle in the anatase structure.
Raman spectra verify the presence of cerium doping in TiO,
by revealing greater wave number shifting. The scanning
electron microscope (SEM) and transmission electron micro-
scope (TEM) analysis showed that the synthesized TiO, and
Ce-doped TiO, nearly spherical. TiO, and Ce-doped TiO, were
studied for their photodynamic anticancer activities, and the
results suggest that cerium doping in TiO, improves anti-
cancer activity.
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1 Introduction

Due to their innovative biological applications, semicon-
ductor nanostructures with diameters smaller than 100 nm
have emerged as nanobiomaterials [1,2]. In recent years,
a wide range of nanocomposite semiconductor materials
has been created to increase the photocatalytic activity
efficiency [3,4]. By covering metal or semiconductors
nanoclusters with some other layer of appropriate mate-
rials, the functional characteristics of such materials can
be substantially enhanced [5,6].

Titanium dioxide (TiO,) has been extensively used
and demonstrated as a critical perspective photosensi-
tizer [7-9], photostability, low cost, and nontoxicity.
According to a recent study, the particle size of TiO,
has a significant impact on its photocatalytic activity
[10]. The reduction in particle size suggests an increase
in surface area and a high redox potential, resulting in a
strong photocatalytic activity.

Several methods, including doping, surface modifi-
cation with metal particles, and particle size reduction to
the nanoscale, have been proposed to increase the effec-
tiveness of photocatalytic reactions utilizing TiO, when
exposed to visible light [11]. Chemically modified TiO,
nanoparticles are used in several environmental applica-
tions due to their self-cleaning properties [12,13]. Because
of their nontoxicity, excellent optical absorption, cheap
cost, and good chemical stability, metal and metal oxide
nanoparticles have been widely investigated [14-19]. Among
them, the medical applications of TiO, are undeniably pro-
mising, with the potential to significantly enhance health
care, notably cancer therapy. Doping of Ce in TiO, enhances
the photocatalysis and photodegradation of TiO, [20].

Sol-gel, direct aqueous solution depositions, ultra-
sonic spray pyrolysis, and sputtering are some of the

8 Open Access. © 2022 Balachandran Kartha et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0
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Abstract: Developing floral-based replacement molecules
might manage blood-sucking vectors in an eco-friendly
way. Atalantia monophylla (Am) aqueous leaf extract
(ALE) and silver nanoparticles (AgNPs) were evaluated
against mosquitoes (Aedes vittatus, Anopheles subpictus,
and Culex vishnui) and ticks (Haemaphysalis bispinosa,
Rhipicephalus microplus, and R. sanguineus) at different
concentrations. Phytochemical screening and AgNPs’ synth-
esis were performed on ALE of A. monophylla. UV-visible
spectroscopy, Fourier-transform infrared (FTIR) spec-
troscopy, scanning electron microscope, and transmis-
sion electron microscope were used to examine the
synthesized Am-AgNPs. A. monophylla’s ALE included
alkaloids, flavonoids, saponins, tannins, triterpenes,
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coumarins, anthraquinones, and phenolics. Am-AgNPs
had a higher LCsy (22.19, 23.92, 26.09, 40.25, 51.87, and
60.53 ug-mL ", respectively) than leaf aqueous extract (LAE)
against Ae. vittatus, An. subpictus, Cx. vishnui, H. bispinosa,
R. microplus, and R. sanguineus larvae. A. monophylla ALE
and Am-AgNPs’ bio-toxicity was investigated against aquatic
and terrestrial non-target species (Acilius sulcatus, Anisops
bouvieri, Araneus mitificus, and Cyrtophora moluccensis) with
LCs, values ranging from 2,094.5 to 10,532.8 pg-mL ", respec-
tively. A. monophylla ALE and Am-AgNPs had little negative
impacts on the chosen non-target fauna. Environmental
protection is important nowadays. Green AgNPs are
low-cost, readily accessible, environmentally safe, and
effective pesticides. Am-AgNPs are effective alternative
insecticides, requiring a considerable study on this plant to
control blood-sucking vectors for worldwide human/animal
health importance.

Keywords: greener nanoparticles, blood-sucking vectors,
larval toxicity, environmental safety, non-target fauna

1 Introduction

Blood-sucking vectors (BSVs) generating an abundance
of newly developing illnesses substantially affect live-
stock and public health [1]. As a vector, ticks disperse
pathogens responsible for causing cardinal diseases among
cattle and human beings [2]. Around 900 tick species were
recently identified [3]. The life-threatening pathogenic
viruses are conveyed to animals by infected ticks’ bites,
especially in the family Ixodidae [4]. Ticks are notorious
vectors for around 38 pathogenic viral species transmitted
in the animal kingdom [5]. Worldwide, US$ 7 billion is lost
annually, and nearly 80% of farm animals are in high-risk
because of ticks and tick-borne diseases (TTBDs). They
are very serious BSVs that spread several arboviruses
above 80% in lives-stock and have a positive infection of

8 Open Access. © 2022 Kuppusamy Elumalai et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0
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ABSTRACT

Cytochrome c oxidase I (COI) is one of the mitochondrial genes, an excellent marker used for the DNA
barcoding of various organisms. The COI was isolated from twelve different species of waterbirds using
the Gene Elute DNA miniprep Kit. The relationship among the waterbirds was assessed by making a phy-
logenetic tree with the software MEGA-X. The phylogenetic tree’s dendrogram showed two main
branches in which seven species of water birds aligned one group with four subgroups and the remaining
five species aligned with two subgroups based on their similar COI sequences. The Little egret showed
96% similarity with the Cattle egret, Purple heron and Oriental Darter produced 94% similarity with
the Grey heron, pond heron shared 90% similarity with the Black-crowned night heron, Asian openbill
shared 89% with Pheasant-tailed Jacana and the Common coot 94% similarity with White-breasted water-
hen. The pond heron and the Black-crowned night heron showed zero % pairwise distance, but the Cattle
egret, Little egret, Oriental Darter, Purple heron and Grey heron showed < 0.29%. However, the other
seven species of water birds showed > 12% of the pairwise distance. Twenty-one conserved haplotypes
have been shown in their COI sequences based on the multiple sequences alignment. DNA barcoding
identifies the species with their genetic property rather than based on their ecology and behvaviour.
© 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

less, millions of species are yet to be described and identified
because expertise in avian taxonomy amongst zoologists is dwin-

Generally, the taxonomists identify the avian species based on
their field characters and behavior, in which several masked and
similar morphological species have shown distinct species, based
on the DNA barcoding techniques (Hebert et al., 2004). Neverthe-

* Corresponding authors at: Department of Zoology, Government College for
Women (Autonomous), Kumbakonam 612 001, Tamil Nadu, India.
E-mail addresses: mushahid@ksu.edu.sa (S. Mahboob), drgovind1979@gmail.
com (M. Govindarajan).
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dling globally. DNA barcoding is a practical and modern tool for
taxonomists who are endowed with preparing inventory and man-
agement recommendations of the vast and altering earth
biodiversity.

Indeed Hebert et al. (2004) published an article on the barcod-
ing of birds in Central American birds using the COI gene. He has
made a breakthrough in taxonomy, wherein mitochondrial DNA,
rather than nuclear DNA, formed another most attractive and
remarkable protocol in the molecular taxonomy of species by using
a novel gene called Cytochrome ¢ Oxidase I (COI). Globally, after
Hebert's publication in 2004, several studies have been made and
documented the species diversity based on COI, for example, Eur-
asian birds (Zink et al., 2008), Korean birds (Yoo et al., 2006), King-
fishers (Moyle et al., 2007), Palearctic birds (Kerr et al., 2009a),
Scandinavian birds (Johnsen et al., 2010), Marine biodiversity

1018-3647/© 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ABSTRACT

The wetland ecosystem (WE) is subject to pollution by many anthropogenic activities, including domestic and
industrial effluents. These effluents may contain toxic heavy metals that can interact within the aquatic
ecosystem and have a capacity to disturb the metabolic activities, histological profile, and genetic structure and
functions in aquatic species inhabiting the environment. The present study observed the karyological and his-
tological alterations in gills of the freshwater fish, Mozambique tilapia, Oreochromis mossambicus in two different
sublethal concentrations (1% and 3%) of heavy metals in 7, 15, and 30 days of experimental periods. The heavy
metals induced various structural damages such as ring chromosome, sister chromatid exchange, acrocentric
association region, condensed chromosomal morphology, heterochromatin region, and nucleolar organizer re-
gion in the chromosomes of O. mossambicus treated with 1% and 3% sublethal concentrations of water sample
collected from Pallikaranai wetland ecosystem. Gills exposed to 1% and 3% effluent exhibited several variations
in the respiratory surfaces of gill arches or lamellae in the light and scanning microscopical study. The gills
exposed to 1% concentration for 30 days showed marked necrosis, and the secondary lamellae showed the
lamellar membrane’s dissolution. Exposure of gills to raw effluent in the field condition was observed in the
presence of Cd, Pb, Cr, Cu, and Zn. Thus, this present study shows the environmental deterioration by heavy
metal pollution on the structure of the gills in tilapia.

1. Introduction

produces 3500 tons of waste materials every day, and about 55-60% of
waste is dumped around the Pallikaranai wetland ecosystem. These

The aquatic and terrestrial regions are highly polluted by various
anthropogenic activities, including domestic and industrial effluents,
untreated dangerous chemicals, agricultural runoffs, and others
(Maurya et al., 2019; Rezania et al., 2021). Major cities in India produce
thousands of tons of effluents daily that get dumped in ecologically
sensitive areas like streams, ponds, lakes, riverbanks, wetlands, and
seashores (Jayaprakash et al., 2010). During the past five decades,
ninety percent of Pallikaranai wetland was lost due to dumping,
inhabiting, and city development (Vencatesan et al., 2014). Chennai city

waste materials contain exceedingly toxic heavy metals like Chromium
(Cr), Cadmium (Cd), Copper (Cu), Zink (Zn), Arsenic (As), Mercury
(Hg), Nickel (Ni), lead (Pb) (Punitha et al., 2018), that can interact with
aquatics residents of the region and disturb their metabolic activities,
histology and genetic structure and function in aquatic animals. As
heavy metals cannot degrade or be destroyed, they severely damage the
ecosystem due to the toxicity persistence, accumulation ability, and
bio-magnification in the food chain (Georgieva et al., 2016).

Different fish species are widely used for different toxicity studies for
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Nowadays, novel green metal-based nanoparticles are receiving global research interest for their potential uti-
lization in several fields, including the formation of nanoparticles for medical treatment. This work reports a
synthesis of silver nanoparticles (AgNPs) using Simarouba glauca (Sg). The obtained Sg-AgNPs were characterized
by UV-visible, FTIR, XRD and SEM. Furthermore, the biological properties of synthesized Sg-AgNPs were
investigated for reverse mutation, antimicrobial properties, biofilm analysis, hemolytic activities, DNA frag-
mentation and MTT assay on HeLa cells. The results revealed a biological efficacy of Sg-AgNPs between 25 and

400 pg/mL concentrations. They showed excellent permeability and a promising drug delivery medium.

1. Introduction

As evidenced by the new vaccine against malaria containing a
saponin derived from the bark of Quillaja saponaria, plants are a
fundamental source of new medical drugs, including treatments for HIV
and cancer [1,2]. Besides the activity, the form and the adequate size are
key aspects in the delivery and possibility of interacting at the molecular
level [3,4]. Due to their size-based properties, nanomaterials have been
proposed in different applications [5]. Simarouba glauca DC. (Sg),
commonly known as the Paradise tree, has shown a potential aid in the
treatment of different types of cancer [6-8]. Previously, the Sg chemical
constituents were determined and their biological activities investigated
[9-12]. In particular, Sg leaf extract contains active cytotoxic

polyphenols, such as tannins, gallic acid, protocatechuic acid and caffeic
acid dimethyl ether [13]. The Sg extracts were tested for various bio-
logical applications in cancer and microbial inhibition [14]. This study
reports the utilization of Sg for bio-catalytic reduction reaction of silver
nitrate to silver nanoparticles, whose properties were investigated.

Due to their reduced size, novel metal nanoparticles (NPs) expose
suitable biological properties [15-18], such as anti-viral, anti-cancer,
antibacterial, antifungal and larvicidal applications [19-23]. The facile
preparation of Sg mediated green-synthesized (Sg-AgNPs) is described.
The obtained nanoparticles were tested against different microorgan-
isms, biofilm analysis, hemolytic activity, DNA fragmentation, and MTT
assay on HelLa cells as part of the thorough screening.

Sg-AgNPs were obtained using microwave energy in the presence of

* Corresponding author. Department of Biochemistry and Biotechnology, Faculty of Science, Annamalai University, Annamalainagar 608002, Tamil Nadu, India.
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Biologically inspired synthesis of nanoparticles was found to be more attractive in metal nanoparticle
synthesis. The present study reported an in-situ biogenic synthesis of silver nanoparticles (AgNPs) using
Solanum trilobatum aqueous leaf extract. On this basis, the aqueous leaf extract of S. trilobatum acted as a
reducing agent and stabilizing agent to synthesize highly stable AgNPs at ambient temperature.
Eventually, the synthesized and stabilized AgNPs surface plasmon resonance was near 430 nm through
a UV-visible (UV-vis) spectrophotometer. Here, the stability of the silver colloids monitored through zeta
potential and mean particle size was evaluated through diffraction light scattering (DLF). Further, the
average particle size was found to be 27.6 nm and spherical, confirmed with transmission electron micro-
scopy (TEM). Also, colloidal AgNPs and aqueous extract are found to be rich sources of antioxidants and
exhibit higher free radical scavenging ability. Thus, efficient inhibition with COX1 and COX2 enzymes and
the protective effect with human red blood cell (HRBC) membrane stability showed significant results.
These features are promising, suggesting the possibility of the AgNPs to be useful to disease-modifying
for treating inflammatory disorders and associated complications.
© 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Regulation of oxidative stress manifests potential therapeutic

the mitochondrial respiratory chain down-regulates oxygen meta-
bolism (Jezek and Hlavatd, 2005). Nowadays, the field of neurobi-
ology includes neurogenesis neurotrophins, corticosteroids,

targets in various cancers and neurological disorders (Barnham
et al., 2004). Oxidative stress is correlated with reactive oxygen
species (ROS) fluctuations in macromolecules, like lipids, proteins,
carbohydrates, and nucleic acids (Rahal et al., 2014). The peroxiso-
mal oxidation in mitochondrial fatty acids can generate ROS, which
consumes excessive oxygen. Among the consequences, the accu-
mulation of free radicals and oxidative phosphorylation found in

* Corresponding author.
E-mail address: smanimegalaimsc@gmail.com (S. Manimegalai).
Peer review under responsibility of King Saud University.
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inflammatory cytokines, mitochondrial energy generation, and
oxidative stress to explain the concepts of bipolar disorder (Berk
et al, 2011). Additionally, ROS provokes the mitochondrial perme-
ability abnormalities and induces signal catalyzing to prognoses
autophagy, apoptosis, and necrosis (Montaigne et al., 2012). In
addition, dysregulation of apoptosis results in inflammations and
associated neurodegenerative disorders, arthritis, and types of can-
cer (Hwang and Kim, 2015). The traditional herbs are polyphenols
rich and influential in regulating inflammation and associated
symptoms (Singh et al., 2011). Conventionally, these phytochemi-
cals had profound regulation with transcription factors, nuclear
factor kappa-light-chain-enhancer of activated B cells, Tumour
Necrosis Factor-alpha, Interleukin -1p, c-Jun N-terminal kinase,
Interleukin -6, Mitogen-activated protein kinase 1, Interleukin 1
beta, Mitogen-activated protein kinases and COX-2, which

1319-562X/© 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ABSTRACT

Zinc and its derivatives requirement increased to enhance human immunity against the different pan-
demics, including covid-19. Green synthesis is an emerging field of research. Zinc oxide (ZnO) nanopar-
ticles have been prepared from Anoectochilus elatus and characterized using absorption, vibrational and
electron microscope analysis. They were carried for antibacterial, inflammatory control tendency, and
potential antioxidant activities. The brine shrimp lethal assay tested the biologically derived nanomate-
rial toxicity and the lethal concentration (LCsg) is 599.79 pg/ml. The inhibition against the important
disease-causing pathogens was measured against four-gram negative, gram-positive bacteria and two
fungus pathogens. The nanomaterial exposed inhibition zone for gram-positive bacteria between
17 mm and 25 mm. The inhibition zone against gram-negative bacteria exists between 19 mm and
24 mm. The anti-inflammatory activity was assessed by inhibition of protein denaturation and protease
inhibitory activity using nanomaterial. The antioxidant activity was examined using four assays for the
therapeutic activities. The average size range of 60-80 nm nanoparticles has prepared and exposed the
good biological activity between 50 pg/ml and 100 pg/ml. The comparative results of anti-
inflammatory and antioxidant assay results with standards such as Aspirin and vitamin C exposed that
two to three times higher concentrations are required for the fifty percent of inhibitions. The prepared
low-cost nanoparticle has exhibited excellent biological activity without any side effects and may
enhance immunity.
© 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Green synthesis has received more attention for various appli-
cations because of the low-cost, eco-friendly, safe nanoparticles
(NPs) preparation (Govindarajan et al., 2016a,b; Govindarajan
and Benelli, 2017; Balalakshmi et al., 2017; Suganya et al., 2017;
Balasooriya et al., 2017). Due to the size and shape of the nanoma-
terials, they have shown various applications in medicinal fields

ELSEVIER Production and hosting by Elsevier

(Narayanan and Sakthivel, 2011). Synthesis of new molecules using
the biosynthetic technique is a growing field and the method using
bio-extracts has expected more responsiveness than chemical and
physical methods for the nanomaterial preparation (Iravani, 2011).
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In this investigation, new composites of cerium oxide were incorporated in the copper-
based metal—-organic framework using trimesic acid by the precipitation method. Syn-
thesized Cu-MOF/CeO, nanocomposite is characterized by numerous analytical methods
to interpret their structure, morphology, and thermal behaviour. Surface micrograph
analysis revealed that spherical particles and cerium oxide nanoparticles are embedded in
the Cu-MOF matrix. The prepared nanocomposite shows a lesser onset potential and
overpotential with a high current density (18.6 mA cm?). The Cu-MOF/CeO, composite
exhibits a small Tafel slope of 54.6 mV dec® and suggests that the hydrogen evolution
reaction follows the Heyrovsky mechanism. On the other hand, five different MOF/CeO,
nanocomposite concentrations were tested on a human osteosarcoma cell line (MG63). The
50% cell mortality was observed at 97.9 pug/ml and it proved less cytotoxicity effect with
better biocompatibility. Thus, overall results showed that the nanocomposite as an

E-mail addresses: sundarae@srmist.edu.in (E. Sundaravadivel), drgovind1979@gmail.com (M. Govindarajan).
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HIGHLIGHTS GRAPHICAL ABSTRACT

e Various life stages of Artemia easily
intake polypropylene microplastics
(11-44 pm).

e Microplastics were accumulated in their
track, triggering the redox-hemostasis.

1, 28, LT, 0 gl

e Microplastic consumption disturbs the
antioxidant biomarkers and neurotrans-
mitter activity.

e Mortality was observed in nauplii &
meta-naupili; in juveniles, only behav-
iour changes.

e Morphological analysis of the juvenile
intestinal epithelial layer was damaged.

Cheraitrinas

ARTICLE INFO ABSTRACT

Handling Editor: Venkatramanan Senapathi Polypropylene microplastic particles are one of the predominant pollutants in marine ecosystems and their toxic
effects are unknown in aquatic biota. The study aims to prepare the spherical shaped polypropylene microplastics

Keywords: (size range 11.86 pm-44.62 pm) and assess their toxic effects (1, 25, 50, 75 and 100 pg/mL) in various life stages

Microplastics

(nauplii, metanauplii and juvenile) of marine microcrustacean Artemia salina within 48 h. In addition, micro-

go}luti«;}n. plastics ingestion by Artemia nauplii was proved by FTIR analysis. The results revealed, microplastics accumu-
11 r1m)] . . . . . . . . . .

Bion?asrkersp lation in their tract leads to change in their homeostasis, as followed increase in the oxidative burst causes
Histology mortality in nauplii (LCsgp 40.947 pg/mL) and meta nauplii (LCso 51.954 pg/mL). In juvenile, swimming

behaviour was changed. Moreover, microplastic consumption disturbs the antioxidant biomarkers such as su-
peroxide dismutase (SOD), catalase (CAT), reduced glutathione (GSH), glutathione —S- Transferase (GST) and

* Corresponding author.
E-mail addresses: vaseeharanb@gmail.com, vaseeharanb@alagappauniversity.ac.in (B. Vaseeharan).
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Keywords:
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In this present scenario, hydroxyapatite (HAp) nanostructures were synthesized through green routes for
biomedical applications, particularly remediation towards human pathogens and cancer cells. The present study
aims at forming non-toxic and eco-friendly silver (Ag") doped HAp using Polyethylene glycol (PEG), Cetyl
Trimethyl ammonium bromide (CTAB) and curcumin. Ag" doped HAp nanoparticles (NPs) were prepared by the
sol-gel method with a cube and rod-like morphology. Ag-HApNPs showed a sharp and well-defined diffraction
peak, which possesses the hexagonal crystalline structure with space group P63/m. The Fourier-transform
infrared spectroscopy and Raman spectra confirmed the formation of Ag-HApNPs, and the bandgap values
were obtained using UV-DRS analysis. The Ag-HApNPs with PEG, CTAB and curcumin might be fabricated
materials were examined against antibacterial, antifungal, antioxidant, and cytotoxic activities, which provided
exemplary biomedical applications. Overall, Ag-HApNPs can be used as potential drug delivery and perspectives
to control multidrug-resistant pathogens.

1. Introduction

(HAp), is the key factor for dental and orthopedic applications
(Fakharzadeh et al., 2017). Hydroxyapatite is a significant biocompat-

Recently, the application of nanomaterials in biomedical aspects
(Govindarajan et al., 2016; Govindarajan and Benelli, 2017; Ishwarya
etal., 2017; Chi et al., 2022; Das et al., 2022) considerably increased by
their novelty of physicochemical properties and it has been intensively
analyzed due to their peculiar properties and high human osseous tissue
similarity (Turkoz et al., 2013; Suganya et al., 2017; Shen et al., 2017;
Balalakshmi et al., 2017). A revolution has arisen in using bioceramics to
enhance human life quality during the last fifty years. The biocompati-
bility of calcium phosphate-based bioceramics, such as hydroxyapatite

ible and osteoconductive substance with finite antibacterial resistance
(Khalili et al., 2017). Properties of HAp can be enhanced by substituting
some cations, including Ag*, Sr¥*, Mg?", Zn?*, Ce3*, La®", Y®* and
Gd®* into hydroxyapatite lattice (Kalita et al., 2004; Pietak et al., 2007;
Bang et al., 2011; Suganthi et al., 2011; Webster et al., 2004; Ahymah
Joshy et al., 2011; Yasukawa et al., 2012a,b; Yang et al., 2008) which
leads to enhance the biological properties. Many techniques were
adopted for the synthesis of monovalent and divalent doped HAp, which
includes co-precipitation (Paluszkiewicz et al., 2010; Dubnika et al.,

* Corresponding author. Research Department of Physics, Holy Cross College (Autonomous), Nagercoil, 629004, Tamil Nadu, India.
** Corresponding author. Unit of Mycology and Parasitology, Department of Zoology, Annamalai University, Annamalainagar, 608002, Tamil Nadu, India.
E-mail addresses: sebastiscc@gmail.com (S. Sebastiammal), drgovind1979@gmail.com (M. Govindarajan).
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ABSTRACT

In the present study, the fruit extract of Physalis minima was used to synthesize zinc oxide nanoparticles (Pm-ZnO
NPs). The first validation of the Pm-ZnO NPs production was obtained using a UV-Vis spectrophotometer at 327
nm. Pm-ZnO NPs crystalline nature was determined as hexagonal, relating to a joint corporation of powder
diffraction standards (JCPDS) 75-1526 examined in XRD analysis. FTIR spectroscopy was used to identify
functional groups associated with Pm-ZnO NPs, i.e.; O-H and C=N. Pm-ZnO NPs were measured to be 50-150 nm
in size and spherical in form using a TEM. Arrested augmentation of Gram-positive (Enterococci faecalis) and
Gram-negative bacteria (Pseudomonas aeruginosa) populations was recorded at a 50 pg mL™ concentration of Pm-
ZnO NPs, where the zones of inhibition were measured as 31.4 + 2.8 mm & 33.5 + 0.8 mm, respectively. Pm-
ZnO NPs inhibited the growth of bacteria E. faecalis and P. aeruginosa at a minimum concentration of 30 pg mL™.
Inverted microscopic images revealed that Pm-ZnO NPs diminished bacterial biofilm thickness at 50 and 100 pg
mL~L The biocompatibility of Pm-ZnO NPs was examined by potential antioxidant properties (DPPH assay). Bio-
toxicity values of Pm-ZnO NPs were determined as LCso — 76.5 (68.7-86.4) pg mL?' and LCyy — 153.4
(132.4-189.6) pg mL on 48 h treatment with Artemia salina nauplii and damages in the mid-gut region were
examined under a stereomicroscope. Pm-ZnO NPs exhibited photocatalytic activity at 48 h duration against
methylene blue (MB) dye. Concludingly, all the reported findings suggest the utilization of these generated
nanoparticles as nanomedicine against microbial infection.

1. Introduction

gastrointestinal system [3]. E. faecalis resistant to vancomycin is
commonly a urinary tract infectious pathogen that infects the endocar-

Human health is at risk, due to emerging of new alerts involving
infectious microbial diseases [1]. Among several microbial infections,
the disease caused by multi-drug resistant (MDR) bacteria is considered
the most challenging task by medical practitioners and researchers
focused on finding a permanent solution to cure those infections.
Resistance is the consequence of the overuse of various antibiotics in
clinical medicines that provoked the generation of MDR strains of bac-
terial pathogens [2]. Enterococcus faecalis is a Gram-positive facultative
anaerobic bacterium that colonises the human mouth cavity and

* Corresponding author.
E-mail address: vaseeharanb@gmail.com (B. Vaseeharan).

https://doi.org/10.1016/j.jddst.2022.103475

dium, bloodstream, biliary tract, abdomen and burns wounds [4-6].
Similarly, Pseudomonas aeruginosa, a Gram-negative bacterium, is an
opportunistic infectious disease in immunocompromised people and
causes nosocomial infections that are resistant to various medications,
such as cephalosporins and penicillin carbapenems, cephamycins and
cefepime [7-10]. Hence, an urge to design a bactericide against these
two dangerous MDR pathogens is essential.

The interdisciplinary field “Nanopharmacology” incorporates nano-
technology and medicine to assist disease diagnosis, drug delivery,

Received 9 February 2022; Received in revised form 18 May 2022; Accepted 27 May 2022
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Keywords:
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In this study Pergularia daemia unripe fruits were used to synthesize zinc oxide nanoparticles (Pd-ZnONPs). UV-
vis Spectroscopy detected the production of ZnONPs. XRD, FTIR, SEM, and TEM studies were used to charac-
terize the synthesized Pd-ZnONPs. Aedes aegypti (Ae. aegypti) third instar larvae were analyzed to diverse con-
centrations of Pd-unripe fruit extract and Pd-ZnONPs for 24 hours to assess the larvicidal effect. Mortality was
also detected in Ae. aegypti larvae under laboratory conditions, with corresponding LCso and LCqp values of 11.11
and 21.20 pg/ml respectively. As a result of this study, the levels of total proteins, esterases, acetylcholine
esterase, and phosphatase enzymes in the third instar larvae of Ae. aegypti were significantly lower than the

control. These findings suggest that Pd-ZnONPs could be used to suppress mosquito larval populations.

1. Introduction

Along with its ecological and physiological flexibility, the Ae. aegypti
mosquito is now acknowledged as the world’s most common invasive
mosquito, spreading its range through consignments of bamboos, wet
shrubbery and water containers, the worldwide commerce of used tires
(Benelli and Govindarajan, 2017; Govindarajan, 2017; Fahimmunisha
et al., 2020). Dengue control requires a reduction in Ae. aegypti pop-
ulations (WHO, 2012). Dengue fever is the majority universal
mosquito-borne viral disease, disturbing nearly a quarter of the world
population and spreading rapidly (WHO, 2016). Mosquito populations
have developed resistance to synthetic chemical pesticides, which can
have unintended consequences for beneficial non-target creatures
(Melo-Santos et al., 2010; Govindarajan, 2011a,b; Govindarajan and
Benelli, 2016, 2017).

* Corresponding author.
E-mail address: vaseeharanb@alagappauniversity.ac.in (B. Vaseeharan).
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Due to their cheap cost and limited cross-resistance, natural in-
secticides have been studied for their larvicidal effects on Ae. aegypti
resistant lines (Govindarajan et al., 2005; Braga and Valle, 2007; Sim
etal., 2007). Insects’ acetylcholinesterase and detoxifying enzymes have
been tested for inhibitory effects on green plants’ larvicidal function to
find synergists for commonly used pesticides (Larson et al., 2010;
Maheswaran and Ignacimuthu, 2012). Due to their eco-friendly qualities
and great biodegradability they have recently become a viable alterna-
tive for vector control via plant secondary metabolites (Mathivanan
et al., 2010; Govindarajan and Sivakumar, 2012; Benelli, 2015; Govin-
darajan et al., 2016a). Pergularia daemia (P. daemia) (Forssk.) Chiov. is a
milky plant of the Asclepiadaceae family (Pankaj, 2003). P. daemia, also
called as "Veliparuthi" in Tamil, is used to cure infantile diarrhea and
malarial intermittent fevers (Kirtikar and Basu, 1999; Nadkarani, 1976).
Phytochemicals like cardenolides, alkaloids, and saponins have been

Received 27 March 2022; Received in revised form 22 April 2022; Accepted 24 April 2022
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This research reports on the production of copper oxide nanoparticles (CuO NPs) through the green synthesis
method using Azadirachta indica (Ai) flower extract. Synthesized Ai-CuO NPs are characterized by Zeta Potential,
TGA, SEM and TEM analysis. The Ai-CuO NPs gave a maximum peak at 270 nm. As per XRD studies, the Ai-CuO
NPs obtained were crystalline. FTIR spectrum Ai-CuO NPs showed the presence of functional groups like the O-H
group, aromatic group, etc. TEM and SEM assist in investigating the size and morphology of the Ai-CuO NPs,
which were spherical and varied in size between 10.11 nm and 17.54 nm. EDAX showed that Ai-CuO NPs were
pure with no impurities. The synthesized Ai-CuO NPs were then analyzed for their cytotoxicity at various con-
centrations (5, 10, 20, 30, 40 and 50 pg/mL) against H9c2 cardiomyocyte cells using MTT assay. DOX-induced
H9c2 cell damage of apoptosis and ROS. The nanoparticle formed by Ai-CuO was cured with different concen-
trations (5, 10 and 20 pg/mL). In zebrafish, 48 hpf and 72 hpf were measured at 75 pM to reduce dysfunction and

mortality during organ development. These results can have a beneficial impact on eco-toxicological effects.

1. Introduction

Nanoparticles are ultra-fine inorganic particles existing in the natu-
ral world surrounding an interfacial layer created by human activities
(Batista et al., 2015; Benelli and Govindarajan, 2017; Balalakshmi et al.,
2017). They are defined as solid particles with a size in the range of
10-100 nm that shows particulate dispersions (Mohanraj and Chen.,
2006; Govindarajan and Benelli, 2017; Ishwarya et al., 2017; Fahim-
munisha et al., 2020). Biotechnology scientists have shown proven
biology and material science (De et al., 2008; Suganya et al., 2017;
Thaya et al.,, 2018; Vinotha et al., 2019). The applications of

* Corresponding author.

nanoparticles, mainly in medical nanotechnology, provide enormous
opportunities (Gao et al., 2009). This may eventually include protein
and peptide delivery, drug delivery, nanoparticle targeting, medical
surgeries and endo visualizations, whereas the similar term biomedical
nanotechnology is used in the biomedical sector (Ahmed et al., 2012).
Since these nanoparticles provide a large surface area to the volume
ratio, they also exemplify magnetic and optic roles in biology and
sensing and catalysts. Compared to any other bulk materials, they can be
considered as potentials regarding in antimicrobial and anticancer drugs
(Prakash et al., 2018). Some applications include semiconductor doping
such as antimicrobial agents, chemical sensors and anticancer (Karthika

** Corresponding author. Unit of Natural Products and Nanotechnology, Department of Zoology, Government College for Women (Autonomous), Kumbakonam,

612 001, Tamil Nadu, India.
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ARTICLE INFO ABSTRACT

Edited by Martin Grosell Silver nanoparticles (AgNPs) in the aquatic environment affect ecological repercussions and have fatal impacts
on aquatic animals. The current study examined and correlated the toxicity of silver nitrate (AgNO3) and silver
nanoparticles (AgNPs) to the Mozambique tilapia, Oreochromis mossambicus. The comparative toxicity studies
were done by exposing O. mossambicus to various doses of AgNO3 and AgNPs (0, 25, 50, 75, and 100 pg/L) over a

7-day subacute exposure period. AAS analysis was used to detect Ag accumulation, while the histological ex-

Keywords:
Oreochromis mossambicus
Comparative toxicity

AgNP: . . . S s . . o . . :

AgNos amination established gill tissue damage. Oxidative stress affects lipid peroxidation (LPO) and protein carbonyl
Oxid aiiv e stress activity (PCA) in the gill tissue. Antioxidant parameters such as glutathione-S-transferase (GST), glutathione
Neurotoxicity peroxidase (GPx), superoxide dismutase (SOD), catalase activity (CAT), and non-enzymatic antioxidants such as

metallothionein (MT) and reduced glutathione. The serum in the blood was used to determine non-specific
immunological characteristics such as lysozyme (LYZ), myeloperoxidase (MPO), and respiratory burst activity
(RBA). The neurotoxic impact of acetylcholine esterase activity (AChE) was investigated in brain tissues. The
findings demonstrated that larger concentrations of AgNO3 than AgNPs improved enzymatic antioxidant activ-
ities in the gill tissue. Histological examination of fish gills demonstrated that both AgNPs and AgNO3 induced
telangiectasia and epithelial cell hyperplasia. By increasing the concentration of AgNPs and AgNOs, the present
research demonstrated that silver accumulation leads to inefficient oxidative stress and altered enzymatic and
non-enzymatic parameters, leading to cellular damage.

1. Introduction

Engineered nanomaterials are increasing due to their many uses in
biology and biomedicine, health care technology, home appliances,
pharmaceutical, textile, cosmetic, and electronics sectors (Hana et al.,
2020; Fabrega et al., 2011; Benelli and Govindarajan, 2017; Ishwarya
et al., 2017). The buildup of nanomaterials in freshwater habitats due to
human activities leads to the contamination of freshwater ecosystems
with nanomaterials (Shah and Mraz, 2019; Jeyavani et al., 2022; Paul-
pandian et al., 2022; Rashidian et al., 2021; Sibiya et al., 2022). Because
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of the heavy usage of the above-said materials, the impact of the
nanomaterial contamination on the aquatic organism is of great alarm as
they are highly toxic, tenacious, non-decomposable and vastly bio-
accumulative (Jafarabadi et al., 2020).

The hazardous nature of nanoparticles (NPs) in the aquatic
ecosystem can be well evaluated by considering their bioavailability and
toxic nature to the aquatic organisms (Nowack and Bucheli, 2007). NPs
and their ionic forms may interact at an elevated concentration which
possibly causes antagonistic effects on aquatic organisms (Griffitt et al.,
2007; Xiang et al., 2020). Nevertheless, the ecological consequences of
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ABSTRACT

This research aimed to develop a rapid, cheap, and environmentally friendly method for synthesizing zinc oxide
nanoparticles (ZnONPs) from Citrullus lanatus (CI) seed extract and the CI-ZnONPs were analyzed using several
techniques to determine their properties. These included UV-vis spectroscopy, XRD, FTIR, SEM, and TEM. CI-
ZnONPs have sizes between 10 and 50 nm and are spherical in form. Compared to CI seed extract, CI-ZnONPs
displayed significantly higher levels of antioxidant activity. Comparatively to a-amylase, ClI-ZnONPs showed
much stronger inhibition of p-glucosidase and DPPIV (anti-diabetic activity). CI-ZnONPs and Cl-seed extract were
tested for their ability to reduce inflammation, demonstrating potent in vitro anti-inflammatory properties
(membrane stabilization, proteinase inhibitory, and lipoxygenase). In addition, the CI-ZnONPs’ antibacterial
activity revealed that they had a significantly greater effect on inhibiting the growth of Gram-negative bacteria
such as Escherichia coli and Pseudomonas aeruginosa. Synthesized Cl- ZnONPs are promising solutions for treating
inflammatory and diabetic concerns, as suggested by the outcomes. In conclusion, the biosynthesized CI-ZnONPs
shown in this study provide a synthetic substance replacement that is safe and effective in various biomedical and
pharmaceutical applications, including those requiring antioxidant, antibacterial, and anti-inflammatory
properties.

1. Introduction

Biomedical nanomaterials have recently received much interest

medical and pharmaceutical fields [4-6].
Diabetes is a metabolic disorder distinguished through lack of
secretion or action of endogenous insulin resulting in the elevation of

because of their well-known biological and biomedical uses. A decade
ago, more than 30,000 t of ZnO NPs were produced annually, and it is
the most prominent metal oxide nanoparticle. It is widely used in
various sectors because of its unique physical and chemical character-
istics [1,2] and extra effortlessly immersed through the body when the
particle size is tiny. As a consequence, nano-ZnO is widely applied in
food. Furthermore, the US Food and Drug Administration (FDA) has
categorized ZnO as a "GRAS" (generally recognized as safe) material [3].
ZnO NPs are relatively affordable and less toxic than other metal oxide
NPs, and have a broad spectrum of application uses, including in
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blood glucose and several other problems and it is one of the most sig-
nificant public troubles. According to World Health Organization
(WHO) estimates, diabetes will reach 300 million or more by 2025 [7].
Moreover, after an injury or infection, inflammation is a multifactorial
phenomenon that restores cellular homeostasis and the tissue microen-
vironment. Nonsteroidal anti-inflammatory drugs have various side ef-
fects like stomach ulcers, bleeding, and cardiovascular strokes, limiting
their use in treating chronic inflammation diseases [8,9]. This empha-
sizes the importance of activity-based phytopharmacological evaluation
of herbal medications. More awareness has been paying attention to
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Abstract: In the current research, an aqueous extract of Terminalia chebula fruit was used to produce
silver nanoparticles (Ag NPs) in a sustainable manner. UV-visible spectrophotometry, transmission
electron microscopy (TEM), and scanning electron microscopy (SEM) were used to characterize the
synthesized nanoparticles. Synthesized Ag NPs were detected since their greatest absorption peak
was seen at 460 nm. The synthesized Ag NPs were spherical and had an average size of about 50 nm,
with agglomerated structures, as shown via SEM and TEM analyses. The biological activities of the
synthesized Ag NPs were evaluated in terms of their antibacterial and antioxidant properties, as well
as protein leakage and time-kill kinetics assays. The results suggest that the green synthesized Ag NPs
possess significant antibacterial and antioxidant activities, making them a promising candidate for
therapeutic applications. Furthermore, the study also evaluated the potential toxicological effects of
the Ag NPs using zebrafish embryos as a model organism. The findings indicate that the synthesized
Ag NPs did not induce any significant toxic effects on zebrafish embryos, further supporting their
potential as therapeutic agents. In conclusion, the environmentally friendly production of Ag NPs
using the extract from T. chebula is a promising strategy for discovering novel therapeutic agents with
prospective uses in biomedicine.

Keywords: Terminalia chebula; silver nanoparticles; mechanism; embryonic toxicology; antibacterial;
antioxidant agent

1. Introduction

The distinct characteristics of nanomaterials have garnered increased interest from
scientists, thereby facilitating diverse biomedical implementations [1]. The fabrication of
nanoparticles with diverse structures can be accomplished through physical, biological,
and chemical methodologies. However, physical and chemical methods often result in
low yields, high costs, high energy consumption, and environmental damage. Biological
synthesis, which employs plants and microbes as reducing agents, is one of the three
synthesis approaches [2,3]. Because of their superior thermal, strong optoelectronic, cat-
alytic, and surface volume ratio properties, metal nanoparticles play an essential role in
the healthcare sectors. This is due to the fact that they have great physicochemical features.
Silver, gold, and platinum are characterized as the “noble metal nanoparticles” among all
of the other metal nanoparticle types [4,5]. Silver nanoparticles have been paid special

Biomedicines 2023, 11, 1472. https:/ /doi.org/10.3390 /biomedicines11051472

https:/ /www.mdpi.com/journal /biomedicines


https://doi.org/10.3390/biomedicines11051472
https://doi.org/10.3390/biomedicines11051472
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/biomedicines
https://www.mdpi.com
https://orcid.org/0000-0003-1100-929X
https://orcid.org/0000-0002-4662-8931
https://doi.org/10.3390/biomedicines11051472
https://www.mdpi.com/journal/biomedicines
https://www.mdpi.com/article/10.3390/biomedicines11051472?type=check_update&version=1
Ammu
Highlight

Ammu
Highlight


. fermentation

Article

Probiotic-Bacteria (Lactobacillus fermentum)-Wrapped Zinc
Oxide Nanoparticles: Biosynthesis, Characterization, and
Antibacterial Activity

Rajeshkumar Shanmugam *, Tharani Munusamy !, Santhoshkumar Jayakodi 2, Khalid A. Al-Ghanim 3,

Marcello Nicoletti 4, Nadezhda Sachivkina °

check for
updates

Citation: Shanmugam, R.;
Munusamy, T.; Jayakodi, S.;
Al-Ghanim, K.A.; Nicoletti, M.;
Sachivkina, N.; Govindarajan, M.
Probiotic-Bacteria (Lactobacillus
fermentum)-Wrapped Zinc Oxide
Nanoparticles: Biosynthesis,
Characterization, and Antibacterial
Activity. Fermentation 2023, 9, 413.
https://doi.org/10.3390/
fermentation9050413

Academic Editors: Yi-huang Hsueh
and Nikos G. Chorianopoulos

Received: 25 March 2023
Revised: 20 April 2023
Accepted: 24 April 2023
Published: 26 April 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

/7%

and

! Department of Pharmacology, Saveetha Dental College and Hospitals,

2 Department of Biotechnology, Saveetha School of Engineering,

2 Department of Zoology, College of Science, King Saud University, Riyadh 11451, Saudi Arabia;

# Department of Environmental Biology, Foundation in Unam Sapientiam, Sapienza University of Rome,
® Department of Microbiology V.S. Kiktenko, Institute of Medicine,

© Unit of Mycology and Parasitology, Department of Zoology, Annamalai University,

Unit of Natural Products and Nanotechnology, Department of Zoology,

Government College for Women (Autonomous), Kumbakonam 612001, Tamil Nadu, India
Correspondence: rajeshkumars.sdc@saveetha.com (R.S.);

drgovind1979@gmail.com or dr.m.govindarajan@gcwk.ac.in (M.G.)

Abstract: Recently, fabricated nanoparticles (NPs), which can efficiently penetrate biological systems,
have found increased usage in the health and hygiene industries. Microbial enzymes and proteins
have recently shown their potential to act as reducing agents for the production of NPs, thereby
providing an alternative to physical and chemical methods. Not only is this approach efficient and
cost-effective, but it also produces a minimal ecological footprint. In this study, zinc oxide nanoparti-
cles (ZnO NPs) were synthesized using probiotic bacteria (Lactobacillus fermentum) as the reducing
and capping agent. Several analytical methods, including Fourier transform infrared spectroscopy
(FT-IR), scanning electron microscopy (SEM), X-ray diffraction analysis (XRD), ultraviolet-visible
spectroscopy (UV-Vis), and atomic force microscopy (AFM), were used to analyze the produced
ZnO NPs. The SEM analysis confirmed the spherical form of the nanoparticles and estimated their
average size to be between 100 and 120 nm. FT-IR analysis verified that the ZnO NPs’ surfaces
contained many functional groups. X-ray diffraction examination evidenced that the biogenically
produced nanoparticles were crystalline. AFM analysis revealed that the nanoparticles’ size was
about 90-100 nm. The maximum absorption peak, determined via a UV-visible spectrophotometer,
was 510 nm. The synthesized ZnO NPs” antimicrobial activity against various bacterial strains was
tested, and the highest level of antimicrobial activity was noted against a Vibrio harveyi strain. The
maximum concentration, namely, 20 mM of ZnO NPs, showed the highest antimicrobial activity.
These observations indicate that the synthesized ZnO NPs possess remarkable antimicrobial potency.
This method is an efficient, environmentally friendly, cost-effective approach for producing ZnO NPs
that are useful for various biomedical applications.

Keywords: green synthesis; nanoparticles; fish pathogen; bio-medicinal application; Vibrio harvey;
Lactobacillus fermentum
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ARTICLE INFO ABSTRACT
Editor: Huu Hao Ngo In the present work, the residual biomass of the green seaweed Ulva lactuca was chosen as feedstock to undergo sep-
arate hydrolysis and fermentation process to produce bioethanol. The hydrolysis process was optimized for cellulase,
Keywords: biomass, temperature, and time conditions. The maximum yield of fermentable sugars was 13.48 mg/mL. The recov-

Residual biomass ered hydrolysate was subjected to fermentation using Saccharomyces cerevisiae. The bioethanol produced was

EZZ Ztl}?:na(ﬁa subjected to gas chromatography coupled mass spectrometry analysis to determine the presence of ethanol. The tech-
Fermentation nical performance and economic feasibility of the bioethanol production from U. lactuca were evaluated using the lab-

Techno-economic analysis scale data obtained for optimized conditions. The plant capacity was 10 MT/day of bioethanol production. The plant's
capital investment and annual operating cost were 3.18 M$ and 0.86 M$ respectively. The total annual revenue of the
plant was 1.41 M$. The minimum selling price of bioethanol was 0.47 $/kg. The ROI, payback period, IRR and NPV of
the plant were 16.99 %, 5.89 years, 11.57 % and 291,000 $ respectively. The utilization of residual biomass for
biofuels helps to develop an economic and environmentally sustainable plant.

1. Introduction
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Abstract: Green methods of synthesizing nanoparticles are safer than chemical and physical methods,
as well as being eco-friendly and cost-efficient. In this study, we use copper oxide nanoparticles (CuO
NPs) fabricated with Sesbania grandiflora (Sg) (Hummingbird tree) leaves to test the effectiveness of
green synthesizing methods. The attained Sg-CuO NPs physical and optical nature is characterized
by UV-Vis spectroscopy Differential Reflectance Spectroscopy (UV-Vis DRS), Fourier Transform
Infra-Red spectroscopy (FTIR), X-ray Diffraction spectroscopy (XRD), Scanning Electron Microscope
(SEM), and Energy Dispersive X-ray Analysis (EDAX). UV-Vis spectrum for Sg-CuO NPs revealed a
peak at 410 nm. SEM images showed the aggregation of needle-shaped particles, at a size of 33 nm.
The amylase and glucosidase enzymes were inhibited by the Sg-CuO NPs up to 76.7% and 72.1%,
respectively, indicating a possible antihyperglycemic effect. Fabricated Sg-CuO NPs disclosed the
excellent inhibition of DPPH-free radicle formation (89.7%) and repressed protein degradation (81.3%).
The results showed that Sg-CuO NPs display good anti-bacterial activity against the gram-negative
(Escherichia coli and Pseudomonas aeruginosa) and gram-positive (Staphylococcus aureus). Cytotoxicity of
the Sg-CuO NPs was determined using anICsg of 37 ug/mL. Sg-CuO NPs have shown promising anti-
diabetic, anti-oxidant, protein degradation-inhibiting, and anti-microbial properties. Our findings
have shown that synthesized Sg-CuO NPs have biological activities that may be utilized to treat
bacterial infections linked to hyperglycemia.

Keywords: nanotechnology; green synthesis; medicinal plant; antihyperglycemic; bioactivity; anticancer

1. Introduction

Nanotechnology focuses on synthesizing nanomaterial, and has diverse application,
such as biomedicine, delivery of nutrients and drugs, imaging techniques, etc. Multiple
methods are available for nanoparticle synthesizing, including chemical processes, sol-gel,
laser ablation, electro biosynthesis, biological, and green synthesis. In the green synthesis
method of nanoparticles, instead of chemicals, plant-mediated products are likely to play
the role of reducing agents; green reducing agents lessen the toxic effects of chemicals in the
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Abstract: Agricultural and medical insect pests are damaging edible crops, spreading diseases, and
harming non-target fauna and flora. Prominent polyphagous insect pests harass farmers in the
agronomy sector, causing uncountable revenue corrosion. Ecofriendly phytopesticides can avoid
the consequences of the bulk usage of synthetic chemicals. In this study, the toxic effect on third-
instar larvae of four different insect species (Spodoptera litura, Helicoverpa armigera, Aedes vittatus,
and Anopheles subpictus) and the bio-toxicity on non-target fauna (NTF) (Stegodyphus sarasinorum
and Gambusia affinis) were evaluated using Matricaria chamomilla (Mc) essential oil (EO) and its
major phytoconstituents (Mc-MPCs). GC-MS analysis of the studied M. chamomilla EO gathered
39 constituents, with (E)-f-Farnesene (24.3%), Germacrene D (9.4%), and «-Bisabolol oxide A (10.2%)
accounting for the major constituents. Remarkable larval death was seen in H. armigera and Ae.
vittatus. In addition, (E)-B-Farnesene, Germacrene D, and «-Bisabolol oxide A exhibited a relevant
maximum toxic effect on the target pest’s third-instar larvae. The bio-toxicity of M. chamomilla
EO and Mc-MPCs was tested on terrestrial and aquatic NTF. The LCsq values for S. sarasinorum
and G. affinis ranged from 922.65 to 1750.49 pug/mL. M. chamomilla EO and its MPCs evidenced
prospective phytopesticidal efficiency on selected agricultural and medical insect pests.

Keywords: phytoconstituents; pesticide; insecticide; larvae; non-target fauna; ecofriendly

1. Introduction

Globally, agri-pests play a pivotal role in the deterioration of several high-value
agri-products. Due to human activities, vector proliferation in tropical and subtropical
environments has dramatically increased [1,2]. Among arthropods, mosquitoes are massive
blood-sucking vectors that cause several public health problems. The effects of blood-
sucking vectors on the human population have increased yearly [3-6] in terms of death and
morbidity. Vectors are a major cause of significant, worrying economic problems in many
parts of the world, as well as are responsible for transmitting a wide variety of infectious
illnesses to humans and other species that rely on humans for their vascular system [7].
Spodoptera litura (Fab.) (Cotton leafworm) and Helicoverpa armigera Hubner (Cotton bollworm)
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Abstract: Bacterial fish disease outbreaks are a key concern for aquaculture. Complementary feed
additives such as immunostimulants can serve as an ideal solution for disease prevention. Herein,
we scrutinized the efficacy of exopolysaccharides (EPSs) from probiotic Bacillus licheniformis and
EPS-mediated zinc oxide nanoparticles (EPS-ZnO NPs) for a diet to evaluate growth parameters,
antioxidant enzyme activities, and immune stimulation together with disease resistance against
Aeromonas hydrophila and Vibrio parahaemolyticus in Mozambique tilapia Oreochromis mossambicus.
Fish were separated into seven groups, with six experimental groups fed with EPS and EPS-ZnO
NPs at 2, 5, and 10 mg/g and a control fed a basal diet. The fish ingesting feed supplemented with
EPS and EPS-ZnO NPs at 10 mg/g showed improved growth performance. Cellular and humoral-
immunological parameters were tested in serum and mucus after 15 and 30 days of feeding. These
parameters were substantially enriched with a 10 mg/g diet (p < 0.05) of EPS and EPS-ZnO NPs in
comparison with the control. Furthermore, the EPS and EPS-ZnO NP supplemental diet actively
enhanced the antioxidant response (glutathione peroxidase, superoxide dismutase, and catalase). In
addition, the supplemental diet of EPS and EPS-ZnO NPs lowered the death rate and improved the
disease resistance of O. mossambicus following assessment with A. hydrophila and V. parahaemolyticus
at 50 puL. Hence, the overall results suggest that the supplemental diet of EPS and EPS-ZnO NPs
might be used to ensure aquaculture feed additives.

Keywords: Bacillus licheniformis; zinc nanoparticle; immune parameters; antioxidant response; growth
performance; aquatic pathogens

1. Introduction

Aquaculture is the most important agriculture industry, and it has grown far faster
than other food sectors to satisfy fish market requirements. Around 15% of the protein
ingested by three billion people comes from fish. In emerging nations such as South Asia,
Southeast Asia, China, and Japan, fish is considered a primary nutrition source, creating
a massive demand for intensive farming. With the expansion of industry and increased
yields, intensive culture practices have been adopted that lead to environmental stress and
disease prevalence, which are considered essential challenges for the sector [1-4]. Bacterial
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HIGHLIGHTS GRAPHICAL ABSTRACT

o Lignolytic enzymes were produced by
recombinant Trichoderma reesei.
e Biodelignification assisted with NiO

nanoparticles has removed 54% of e
lignin.

o Hydrolytic enzymes were produced by TR
Trichoderma reesei with enhancer.

e Dual strategy has supported bioconver-
sion of elephant grass into ethanol. | == /

Ethunol Preducties

ARTICLE INFO ABSTRACT

Keywords: In this study, biodelignification and enzymatic hydrolysis of elephant grass were performed by recombinant and
Bioethanol native strain of Trichoderma reesei, respectively. Initially, rT. reesei displaying Lip8H and MnP1 gene was used for
Elephant grass biodelignification with NiO nanoparticles. Saccharification was performed by combining hydrolytic enzyme
3?;:;;535‘:3&1}] produced with NiO nanoparticles. Elephant grass hydrolysate was used for bioethanol production using Kluy-
Nanoparticle veromyces marxianus. Maximum lignolytic enzyme production was obtained with 15 ug/L of NiO nanoparticles

and initial pH of 5 at 32 °C. Subsequently, about 54% of lignin degradation was achieved after 192 h. Hydrolytic
enzymes showed elevated enzyme activity and resulted in 84.52 + 3.5 g/L of total reducing sugar at 15 pg/mL
NiO NPs. About 14.65 + 1.75 g/L of ethanol was produced using K. marxianus after 24 h. Thus, dual strategy
employed for conversion of elephant grass biomass into fermentable sugar and subsequent biofuel production
could become potential platform for commercialization.
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waste collected from building demoli-
tion site.

e The reaction parameters for efficient
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e Investigation on techno-economic as-
pects was studied for biodiesel

production.

o Sensitivity analysis was used to study
the uncertainty of biodiesel production
process.
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ABSTRACT

The investigation on utilizing macroalgae for industrial scale biodiesel production is an imperative action needed
for commercialization. In the present research work, the biooil from marine macroalgae Dictyota bartayresiana
was used for biodiesel production using calcium oxide nanocatalyst synthesized using waste collected from
building demolition site. The optimization results obtained were the calcination temperature 573 °C, concen-
tration of catalyst 5.62%, methanol to oil molar ratio 14.36:1, temperature 55.7 °C and time 67.57 min for the
transesterification with the biodiesel yield of 89.6%. The techno-economic aspects of biodiesel production were
investigated for 20 MT/batch. The return on investment and internal rate of return from the biodiesel production
plant was found to be 25.39% and 31.13% respectively. The plant payback period was about 3.94 years with a
positive NPV value of about 14,053,000 $/yr. Thus, Dictyota bartayresiana biomass can be efficiently used for the
sustainable production of biodiesel.
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Abstract: In recent years, polypropylene microplastic has persisted in freshwater ecosystems and
biota, forming ever-growing threats. This research aimed to prepare polypropylene microplastics
and evaluate their toxicity to the filter feeder Oreochromis mossambicus. In this research, fish were
given a dietary supplement of polypropylene microplastics at 100, 500, and 1000 mg/kg for acute
(96 h) and sub-acute (14 days) durations to assess toxic effects on liver tissues. FTIR results revealed
the presence of polypropylene microplastic in their digestion matter. The ingestion of microplastics
in O. mossambicus led to fluctuations in homeostasis, an upsurge in reactive oxygen species (ROS)
levels, an alteration in antioxidant parameters, including superoxide dismutase (SOD), catalase (CAT),
glutathione-S-transferase (GST), and glutathione peroxidase (GPx); a promotion in the oxidation of
lipid molecules; and a denaturation in the neurotransmitter enzyme acetylcholinesterase (AChE). Our
data indicated that sustained exposure to microplastics (14 days) produced a more severe threat than
acute exposure (96 h). In addition, higher apoptosis, DNA damage (genotoxicity), and histological
changes were found in the liver tissues of the sub-acute (14 days) microplastics-treated groups.
This research indicated that the constant ingestion of polypropylene microplastics is detrimental to
freshwater environments and leads to ecological threats.

Keywords: polypropylene microplastics; freshwater ecosystem; ever-growing threats; liver tissues;
food; genotoxicity

1. Introduction

Microplastics may pose a hazard to a variety of ecosystems, making them a potential
contaminant. Due to their diminutive size, they are readily diffused and carried throughout
all aquatic environments, including sediment, the surface, and other zones such as the
littoral, limnetic, profundal, euphotic, and benthic [1-3], and even in aquatic creatures [4]. In
general, biota accidentally ingests microplastics, via oral, and gill, which cause obstruction
or irritation of the digestive system due to their accumulation. Accumulated microplastics
were transported into different internal organs via circulatory body fluids. Which triggers
the dysfunction or alteration in endocrine and metabolic pathways, leads to oxidative
stress, cell necrosis, finally inducing cell apoptosis, and aids the organism’s death [5,6].
Microplastics and their impacts were reported in algae, zooplankton, fish, marine reptiles,
sea birds, and aquatic mammals [7-11]. Among these, fish is a crucial predator and is
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Abstract: Mangrove forest is one of the productive ecosystems that provide essential habitats for
various fauna as breeding and feeding drives. However, heavy metal pollution in the mangrove
forest has led to severe health problems for several aquatic species. Biomonitoring of metals using a
nondestructive method is an emerging technique. Scats of the fishing cat (Prionailurus viverrinus) were
collected from five locations in the Godavari estuary mangrove habitats, Coringa Wildlife Sanctuary,
Andhra Pradesh, India, to determine the level of various metals. An opportunistic method was
applied to collect scats in the mangrove forest. Six scat samples were collected from each of the
sampling sites. The following prey species, such as crabs, fishes, birds, rodents, plants, plastics, and
unidentifiable prey matters, were found in the scats. Select metals, such as chromium (Cr), copper
(Cu), and lead (Pb) were analyzed from the scats of the fishing cat since they intensively influence the
physiology and behavior of top predators. The concentration of Cu in fishing cat scats was higher
than the other two metals assessed. Metals showed statistically substantial variation across locations
(p < 0.05). According to the current study, heavy metals may significantly threaten the fishing cat in
the Coringa Wildlife Sanctuary. The fishing cat is a vulnerable species in accordance with the ICUN
categories. Due to pollution and other human pressures, the fishing cat may soon be categorized
as a threatened or endangered species; the research advises that authorities should prioritize the
protection of the vulnerable species of the fishing cat from the Coringa Wildlife Sanctuary, Andhra
Pradesh, India.

Keywords: heavy metal; toxicity; scats; prey species; mangrove forests; carnivores; conservation

1. Introduction

Metals are a class of non-biodegradable contaminants that cause extensive ecological
damage by accumulating in aquatic ecosystems and posing substantial health risks to
various organisms [1]. Evaluating heavy metals in the aquatic environment is crucial to
comprehend the toxicity of metals and their effect on aquatic life. Countless animal species
rely on mangrove forests for sustenance and shelter, making them an essential aquatic
environment. Mangrove forests have been shown to play an important role in the lives
of many animal species [2]. The eastern coast of southern India is home to one of India’s
biggest mangrove forests, the Godavari forest. The Godavari mangrove forest has major
ecological and biological functions in its estuary locations [3]. Due to its importance as
a marine ecosystem, the Godavari mangroves have been declared as a “Coringa Wildlife
Sanctuary.”
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Abstract: In the realm of nanoparticles, metal-based nanoparticles have traditionally been regarded
as the pioneering category. Compared to other nanoparticles, zinc oxide nanoparticles have several
advantages, including optical and biological properties, which provide them a significant compet-
itive advantage in clinical and biological applications. In the current investigation, we used an
aqueous Mangifera indica seed extract to synthesize nanoparticles of zinc oxide (ZnO NPs). UV-Vis
spectroscopy, Fourier transform infrared spectroscopy analysis, atomic force spectroscopy, X-ray
diffraction, scanning electron microscopy, and transmission electron microscopy were used to char-
acterize the synthesized ZnO NPs. The nanoparticles were assessed for their potential to inhibit
bacterial growth and protect cells from free radical damage. According to the current study’s findings,
zinc oxide nanoparticles that had been modified with the aid of mango seeds were very efficient in
preventing the development of the tested bacteria and were also powerful antioxidants.

Keywords: nanotechnology; ZnO NPs; biofabrication; antioxidant; antibacterial activity

1. Introduction

Nanotechnology has been gaining attention recently as a potential platform for future
growth in several fields. Nanotechnology has drawn significant attention in the health-
care, engineering and food industries by offering novel prospects in the respective fields.
In particular, theranostics, a cutting-edge combination system of therapeutics and diag-
nostics, utilize nanotechnology principles for target-specific drug delivery and enhanced
bioavailability of active pharmaceutical ingredients [1,2]. The field of nanotechnology deals
with various synthesis methods, particle size reformations and structural variations of
nanoparticles. Nanoparticles are nanosized materials ranging in size <100 nm with high
thermal stability, high surface-to-volume ratio, high electrical, mechanical, optical as well
as magnetic properties [3].

In the last decade, the use of nanoparticles has been the most significant archetype
advancement in engineering, medicine and technology [4]. Nanoparticles may be classified
as organic and inorganic nanoparticles. While metals and metal-derived oxide nanoparticles
come under the inorganic nanoparticles classification, organic nanoparticles include solid
lipid nanoparticles, polymeric nanoparticles, lipid-based nanocarriers, liposomes and
carbon-based nanomaterials [5]. Metal nanoparticles are promise for site-specific drug
administration, clinical diagnostics, bio-imaging, dental implants, and biomedicine due
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Abstract: Insecticides kill mosquitoes but damage other
animals including humans. Eco-friendly metal nanopar-
ticles may be a plant-based pesticide for vector control.
Here, the copper nanoparticles (Cu NPs) synthesized
from Nepeta catarialeaves have been investigated for
their antibacterial and larvicidal properties. Fourier trans-
forms infrared spectroscopy demonstrated that biochem-
icals reduced and stabilized nanoparticles by shifting
peaks from 1,049 to 1,492 cm™}, and ultraviolet—visible
spectrometry proved that produced Cu NPs had a peak
at 550 nm. Transmission electron microscopic and scan-
ning electron microscope showed that the particles are
spherical and 23-29 nm in size. X-ray diffraction analysis
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shows that Cu NPs are crystalline. At a 100 pg-mL ™" con-
centration, Cu NPs exhibited a higher percentage of inhi-
bition in the order of Escherichia coli > Enterococcus fae-
calis > Staphylococcus aureus. The lethal concentration
(LCsp) of the Cu NPs against the larvae of Aedes aegypti,
Anopheles stephensi, and Culex quinquefasciatus was deter-
mined to be 60.63, 56.58, and 54.32 pg~mLf1, respectively.
This ground-breaking study describes the biological pro-
duction of Cu NPs utilizing N. cataria leaf extract for the
first time. Based on these findings, the bio-synthesized
Cu NPs and the aqueous extract of N. cataria may provide
a potential alternative method for managing these vector
populations.

Keywords: biosynthesis, copper nanoparticles, larvicidal
efficacy, microbial pathogens, vector control

1 Introduction

Nanotechnology deals with controlling and manipulating
matter at the molecular level between 1 and 100 nm. This
field leads to the development of discrete properties collated
with those related to atoms or molecules or bulk behaviour
[1]. In the expanding field of nanotechnology, physical, che-
mical, and even ecologically friendly biological processes
might all be employed to create nanomaterials. Chemical
methods of generating nanoparticles (NPs) need the unrest-
ricted use of harmful compounds, polluting the environment
[2]. The biologically mediated processes can be conceded
using bacteria, fungi, yeast, actinomycetes, and viruses
[3-5]. Green synthesis based on the extraction of plant
extracts has been reported in the literature [6-8]. Plant-
based approaches are one of the most cost-effective, safe,
and environmentally friendly ways to produce NPs [9]. The
plant-mediated biosynthesized NPs are also steadier and can
be synthesized faster than other synthesis methods [10].

8 Open Access. © 2023 the author(s), published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International
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Abstract Globally, the prevalence and pollution of
pharmaceutical drugs in aquatic environments have
been steadily increasing. This study sought to evalu-
ate the effects of 14 days of exposure to environmen-
tal-relevant doses (ibuprofen 0.5, 5, and 50 pg/L, and
carbamazepine 0.005, 1, and 10 pg/L) of the non-
steroidal anti-inflammatory drugs ibuprofen and car-
bamazepine in the freshwater fish Oreochromis mos-
sambicus. The results showed a significant (P <0.05)
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decrease in O. mossambicus superoxide dismutase,
catalase, biotransformation enzymes, glutathione-s-
transferase, glutathione peroxidase, oxidative stress
lipid peroxidation, protein carbonyl activity, cel-
lular damage metallothionine, reduced glutathione,
immunological activities, and respiratory burst activ-
ity. Consequently, the acquired data revealed that O.
mossambicus treated with ibuprofen and carbamaz-
epine shows more significant alterations in metabolic
depression, biochemical parameters, and oxidative
stress. In addition, increased neurotoxic effects were
observed in ibuprofen and carbamazepine treated O.
mossambicus.

Keywords Drugs - Oreochromis mossambicus -
Oxidative stress - Neurotoxicity

Introduction

Human, veterinary, agricultural, and aquaculture sec-
tors, as well as human health as a whole, have ben-
efited from the pharmaceutical industry’s creation of
a vast array of drugs. (Saravanan et al. 2012). The
aquatic environment is regularly exposed to a range
of medications (parental compounds) and their by-
products (metabolites) because of the widespread
usage and large-scale manufacture of pharmaceuticals
(parental compounds) (metabolites). These drugs may
enter the local aquatic environment through pharma-
ceutical companies, hospital effluent, and domestic
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Abstract: This current work revealed a single-step fabrication of tungsten oxide nanoflakes (WOj3
NFs) with the help of Terminalia arjuna bark extract. Bioactive phytoconstituents of T. arjuna bark
extract were involved in the nucleation process and promoted the material crystalline growth in
a particular direction. The as-prepared sample thermal decomposition was analyzed by TG/DTG.
The as-prepared sample was annealed at 300 °C for 2 h, and the annealed sample was characterized
by UV-Vis-DRS, FTIR, Raman, XRD, SEM, EDX, and TEM. Synthesized WO3; samples showed a
monoclinic phase of the flake-like structure with lengths of 25~230 nm and diameters of 25~120 nm.
The WO3 NFs were evaluated against S. aureus and E. coli. Over 3 mg concentrations of WOz NFs
outperform the positive control in antibacterial activity. The pseudo-first-order kinetics of the WO3
NFs enhanced the photocatalytic performance of methylene blue (MB). These results prove that WO3
NFs have sustainable performance in antibacterial and MB degradation applications.

Keywords: Terminalia arjuna; bark extract; nano-flakes; reactive oxygen species; photodegradation

1. Introduction

Bacterial infections have recently been identified as a major global health threat [1].
For the most part, organic antibiotics have been utilized to treat human bacterial diseases,
resulting in bacterial pathogens becoming resistant to antibiotics. However, novel classes
of antibiotics slow their further development [2]. On the other hand, the prime source of all
living organisms for sustainable development needs is water. The discharges of industrial
effluents, especially from the textile industry, such as azo dye, phenyl matter, and toxic
organic substances resistant to degradation and decomposition by biological treatment,
cause severe water pollution. Chemical markers and biological staining procedures em-
ploy methylene blue (MB), a cationic dye. Due to the high chromatic nature and poor
biodegradability, it has been complicated to process degradability. More importantly, it
causes various harmful effects on human health care, such as diarrhea, vomiting, severe
headache, and methemoglobinemia-like syndrome. In addition, it significantly affects
the waterbody phytoplankton photosynthesis and microorganism metabolic activity in
the water environment [3-6]. Photocatalyst is one of the novel methods to prevent water
pollution. Two-dimensional (2D) nanomaterials are efficient catalysts for solving bacte-
rial pathogens, mosquito vectors, and environmental remediation problems. Nowadays,

Fermentation 2023, 9, 54. https:/ /doi.org/10.3390/fermentation9010054
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Synthesis of zinc oxide nanoparticles using Vigna mungo seed husk extract:
An enhanced antibacterial, anticancer activity and eco-friendly bio-toxicity
assessment on algae and zooplankton
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ARTICLE INFO ABSTRACT

Keywords:

Vigna mungo

Green synthesis
Nanodrug: microalgae
Copepod

Breast cancer cell line

An ecological synthesis of zinc oxide nanoparticles (ZnONPs) from plant extracts has several applications in
contemporary research owing to its enhanced pharmacological efficacy, lower toxicity, and cost-effectiveness.
This study synthesized ZnONPs using the seed husk extracts of Vigna mungo (Vm) (Black gram). UV, XRD,
FTIR, SEM, and TEM were used to analyze well-dispersed Vm-ZnONPs. Moreover, we examined the bactericidal
efficacy of Vm-ZnONPs against aquatic Gram-negative pathogens. In addition, the breast cancer cell line MDA-
MB-231 was utilized to conduct conventional apoptosis tests, fluorescent dye assays, and cytotoxicity of can-
cer cell line data, which revealed that Vm-ZnONPs had good anticancer activity against MDA-MB-231.
Furthermore, the growth rate and biotoxicity of Vm-ZnONPs were investigated on three marine microalgae:
Chaetoceros calcitrans, Isochrysis galbana, and Nannochloropsis oculata. The concentration of Vm-ZnONPs signifi-
cantly improved the growth rate of three algae species. At 96 h, L. galbana grew at a faster rate than N. oculata and
C. calcitrans in response to Vm-ZnONPs. Also, the effects of biotoxicity on Vm-ZnONPs were validated using two
animal models, including zooplankton rotifers and copepods. Brachionus plicatilis and Parvocalanus crassirostris
treated with Vm-ZnONPs exhibited low toxicity, with LCso values of 62.87 and 71.73 pg/mL, respectively. The
Vm-ZnONPs were highly identified by zooplankton rotifers (B. plicatilis), copepods (P. craniirostris), and no
morphological or anatomical alterations verified their safety to the variety of fauna. This is the first research to
examine the impact of Vm-ZnONPs on the marine ecosystem biotoxicity of three phytoplanktons and two
zooplanktons.

1. Introduction black gram into dhal [1]. This seed husk is one of these agro-industrial

by-products, and it is utilized as livestock feed; it has no economic value.

Biowaste materials have been recognized as a global ecological It was discovered that the seed husk of V. mungo contains flavonoids,

problem, and they have prompted the development of innovative
pathways to create renewable, low-cost, and extensive therapeutic and
aesthetic uses. Vigna mungo (Black gram) is the most important pulse
crop in India; 25% of by-products (agro waste) are derived by grinding

* Corresponding author.

glycoflavones, flavonol glycosides, and compounds such as vitexin,
leucodelphinidin, and delphindin 3-glucoside [2]. In addition, the seed
husk contains saponins, namely acetylsoyasaponin and soyasaponin [3].

ZnONps have recently attracted much interest because of their

E-mail addresses: vaseeharanb@gmail.com, vaseeharanb@alagappauniversity.ac.in (B. Vaseeharan).
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ABSTRACT

Ticks are blood- feeding ectoparasites transmitting many dangerous pathogens to humans and animals, leading to
great economic losses. Emerging acaricide resistance has urged the use of eco-friendly acaricides. The novel In
vitro application of the aqueous extracts of myrrh, Commiphora molmol (AME) and ginger, Zingiber officinale
(AGE) and their corresponding silver nanoparticles (AgNPs), synthesized by subjecting myrrh and ginger extracts
to laser ablation (NME and NGE, respectively), was evaluated against the camel tick, Hyalomma dromedarii by
adult immersion bioassays. Moreover, spot- on treatments of infested cattle was done. AgNPs were characterized
by Transmission Electron Microscopy and UV-visible spectrophotometry. The phytochemical profile showed that
the used extracts contained phenols, gallic acid, flavonoids, and tannins. Fifteen days post- treatment (PT), 96
and 84.01% mortalities were observed PT with AME and AGE, respectively; 100% mortality was reached 7 and 9
days PT with 12% of NME and NGE, respectively. Three days PT, the LCs values of AME, AGE, NME, and NGE
were 10.37, 12.81, 2.38, and 4.12%, respectively. The corresponding LTs( values PT with 4% were 5.6 and 6.73,
2.25, and 3.56 days, respectively. Three days PT, AME, AGE, NME, and NGE reduced cattle- tick infestations by
54.45, 45.73, 100, and 100%, respectively. Ticks showed resistance against Deltamethrin (Butox®). This study
demonstrated the novel acaricidal effect of myrrh and ginger and their silver nanoformulations through laser
ablation, which increased the speed and efficacy of the aqueous extracts against H. dromedarii. Consequently,
they could be produced as efficient eco-friendly pesticides after revealing their ecotoxocological profile.

1. Introduction

application or use of the appropriate control strategies. Using of chem-
ical pesticides in the control of ticks led contaminated meat and dairy

Ticks are important ectoparasites that transmit pathogens of medical
and veterinary importance, which cause serious health issues to humans
and domestic animals [1,2] leading to great economic losses [3]. Ticks
are vectors of severe viral, bacterial, and parasitic diseases [4-9]. In
addition to spreading diseases, ticks have direct effects on the health of
livestock through their bites, which can be painful, cause blood loss,
damage the skin, and make animals lose their appetite, which slows
their growth [10,11]. Therefore, it is necessary to fight these pests to
reduce the damage caused by them and limit their spread through the

* Corresponding author.

https://doi.org/10.1016/j.inoche.2022.110229

products, polluted environment, and development of acaricide- resistant
strains of ticks. Consequently, using eco-friendly acaricides is a potential
solution to the resistance problem, which is what we seek in this current
work [12,13].

Biorational pesticides are safe, cost-effective, and biodegradable
[12-14]. Besides their antiparasitic effect [15,16], botanicals have
ovicidal, adulticidal [17]; larvicidal [18,19], repellent, and deterrent
effects [20]. Pesticidal activity of Commiphora molmol and Araucaria
heterophylla methanol and hexane extracts against ectoparasites
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Abstract

Polypropylene microplastics are the leading contaminant in aquatic environments, although research on their toxicity remains
scarce. The proposed research focuses on the harmful consequences of acute exposure to polypropylene microplastics in
Daphnia similis. This work converts widely available polypropylene bags into microplastics using xylene. FTIR findings
demonstrated the lack of xylene residue in the produced polypropylene microplastic particles, which were spherical and
ranged in size from 11.86 to 44.62 um (FE-SEM). The results indicate that acute exposure to polypropylene microplastics
causes immobility in D. similis. Ingestion of microplastics enhances the generation of reactive oxygen species (ROS), as
shown by biochemical studies. Due to the production of free radicals in D. similis, the antioxidant enzymes superoxide dis-
mutase (SOD), catalase (CAT), glutathione peroxidase (GPx) and glutathione-S-transferase (GST) and a non-antioxidant
enzyme of reduced glutathione (GSH) and also oxidative stress effects in lipid (lipid peroxidation — LPO), protein (carbonyl
protein — CP) were increased. Additionally, the amount of the neurotransmitter enzyme acetylcholinesterase (AChE) activity
was decreased. These findings indicate that the accumulation of polypropylene microplastics in the bodies of filter-feeding
organisms should aggravate toxicity in the freshwater environment.

Keywords Polypropylene microplastics - Daphnia similis - Acute exposure - Aquatic environments - Biochemical
parameters

Responsible Editor: Bruno Nunes Introduction
D4 Baskaralingam Vaseeharan In the middle of the nineteenth century, the manufactur-
vaseeharanb @gmail.com; ing and usage of plastic were raised annually owing to its

vaseeharanb @alagappauniversity.ac.in

durability, adaptability, strength and insulating properties.
For instance, in 2018, the global plastic manufacturing

Biomaterials and Biotechnology in Animal Health Lab,
rate climbed to 359 million tonnes (Plastic Europe 2019).
According to Bilal and Igbal (2020), plastics were divided

Department of Zoology, College of Science, into micro (100-5 mm) and nano-sized (100 nm) particles
“ by the action of physical (photo radiation, weathering con-

ditions), chemical and natural abrasion. Eighty per cent of

4 microplastics were ultimately derived from the terrestrial
environment (Jambeck et al. 2015; Dusi and Coors 2016),
while 20% was derived from ocean-based sources (Wright

et al. 2013; Karbalaei et al. 2018). However, its ineffective
disposal methods persist in the environment, such as landfill-
ing, incineration, recycling and pyrolysis (Panda et al. 2010).
Unit of Natural Products and Nanotechnology, Department In general, freshwater is a critical impact on the trans-

of Zoology, Government College for Women (Autonomous), fer of microplastic debris from land to the ocean, which
Kumbakonam 612 001, Tamil Nadu, India
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ARTICLE INFO ABSTRACT
Keywords: Analyzing the health benefits of any two immunostimulants (synbiotics) in combined form and information on
Beta 1 their interactions gain more visibility in the usage of synbiotics in aquafarms. With this intention, the current

3 glucan binding protein

work explores the immunostimulant effect and structural interaction of synbiotic (-1, 3 glucan binding protein
Bacillus licheniformis

from marine crab, Portunus pelagicus (Ppp-GBP) and Bacillus licheniformis) on Oreochromis mossambicus. The

Isériéztemjesponses experimental diet was prepared with Ppp-GBP and B. licheniformis, and nourished to the fingerlings of
Antioxidant 0. mossambicus for 30 days. After the experimental trial, a higher growth rate and immune reactions (lysozyme,
protease, myeloperoxidase and alkaline phosphatase activity) were noticed in the fish nourished with synbiotic
(B. licheniformis and Ppp-GBP) enriched diet. Moreover, the synbiotic enriched diet elevated the antioxidant
responses like glutathione peroxidase (GSH-Px) and catalase (CAT) activity in the experimental diet-nurtured
fish. At the end of the feed trial, synbiotic diet nourished fish shows an increased survival rate during Aero-
monas hydrophila infection, reflecting the disease resistance potential of experimental fish. Also, the interaction
between PpB-GBP and Bacillus licheniformis was analyzed through computational approaches. The results evi-
denced that, Ppp-GBP interacts with the B. licheniformis through sugar-based ligand, -glucan through a hydrogen
bond with a good docking score. Thus, the synbiotic diet would be an effective immunostimulant to strengthen

the fish immune system for better productivity.
1. Introduction prone to infectious disease-causing microbes. An innovative feeding
method is one of the left practices employed in aqua farming by feed
Currently, disease appearance in aquaculture and the development manufacturers and farmers to attain better growth in cultured fish [1].
of antibiotic-resistant genes in pathogenic microorganisms become a Immunostimulants are harmless and beneficial bio-agents administered
significant hindrance towards aquaculture production. Fish culture to farming animals (intensive or extensive) to prevent the entry of in-
under a restricted environment (intensive farming) creates stress con- fectious microbes and improve the growth rate of the cultured organ-
ditions that weaken the immune system and makes the animal more isms. Supplementation of immunostimulants such as probiotics,

* Corresponding author. Crustacean Molecular Biology and Genomics Division, Biomaterials and Biotechnology in Animal Health Lab, Department of Animal
Health and Management, Alagappa University, Science Block, 6th floor, Burma colony, Karaikudi, 630004, Tamil Nadu, India.
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ABSTRACT

Lambda cyhalothrin and pretilachlor is widely used to control agricultural pest but also affect non target
organisms like earthworms. The present laboratory study was conducted to determine the effect of Lambda
cyhalothrin and Pretilachlor on biomass and histology of testis of Lampito mauritii. Lower and higher sub-lethal
concentrations of Lambda cyhalothrin (T1 and T2) and Pretilachlor (T3 and T4) was mixed with soil substrate.
Biomass was observed once in 10 days up to 90 days. 10 non clitellate L.mauritii was introduced into each
treatment. Soil substrate without lambda cyhalothrin and pretilachlor served as control. The present study was
revealed that lambda cyhalothrin and pretilachlor was highly affected the growth of L. mauritii. For
histopathology study, four adult L. mauritii were introduced in to C, T1, T2, T3 and T4. After 5™, 15" and 30"
day, testis was dissected out. The results reported that histology of testis was highly damaged on 5" and 15" day
of experiment than 30" day.

Keywords: Earthworm; Lampito mauritii; lambda cyhalothrin; pretilachlor; biomass; testis.

1. INTRODUCTION pesticides are used in the agricultural field to avoid

increasing demand for food which leads to soil
Our nation father GandhiG told that agriculture is a  contamination. India is the largest manufacturer of
backbone of India. The growing human population is  pesticides. More than 128 pesticides are registered in
expected to be 9.1 billion by 2050 (UN [1]). It needs  India Laxmi [2]. They are not only destroy pest and
more food production. So, chemical fertilizers and  boostup plant growth also affect farmer’s friend as
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A Study on Phytochemical Analysis and Anti Stress
Activity of Ficus Carica Fruits

_ M. Jaya®, M. Nirmala®, L. Nandhini'

Depariment of Chemistry, Government College for Women (Autonomous ), Kumbakonam,
Tumil Nadu. India

he research work was aimed to identify the presence of phytochemicals qualitatively and quantitatively and
' investigate the anti stress activity of ficus carica fruits To assess the anti-stress activity of Ficus carica extract
zninst the oxidative stress induced by hydrogen peroxide in RBC by using the parameters MDA, CAT, GPx,
his study rationalizes Ficus carica fruit extruct play an active role in providing anti-stress activity.

INTRODUCTION

nxicty and depression are the most frequent psychiatric conditions commonly found in today’s day-to=day life. A
imber of the population suffers from these conditions sometimes during their life (Selvi er al.. 2012). Homeostasis
gulates the physiological actions in the body and depends on the stress and antioxidant levels in the cells. Stress is
volved in the major portion of alterations ol physiologicul actions, leading to pathogenesis (Kilan ef al., 2015). Stress
a common phenomenon that is experienced by every individunl. When stress becomes extreme, it is harmful for the
wly, amd hence, needs 1o be treated. Stress is involved in the pathogenesis of a variely of diseases including
penension, peptic ulcer, immune depression, reproductive dysfunction, und behavior disorder (Tiwan er al.. 2014).
verload of stress increases free radicals, produces damage to neuronal receptors and a variety of nssues.

ree rudical scavenging agents may have a great potential in amelioruting these disense disorders, Stress basically is a
action of mind and body against change in the homeostasis, The productive stress is called eustress while harmful
ress is called distress. Stress inggers a wide mnge of body changes called general adaptation syndrome (GAS). The
imuli, which produce GAS, are called stressors and range from physical to psychological factors including cold, heat,
fection, toxins, and major personal disappointment (Lee and Rhee, 2017)

MATERIALS AND METHODS

ollection of Plant Materials
he fruit powder of Ficus carica were purchased in March 2023 from Siddha Medicinal shop, Thanjavur, Thanjavur
sirict, Tamil Nodu, India,

reparation of Plant Extract:

gram of the powder of Ficus carica (ruit were transferred in to different conical Mask (250ml). The conical Mask
miaiming 50ml of differem solution (ethanol and water). The comical Nask Ficus carica froit were shake it well for 30
inutes by free hand. Afier 24 hrs, the extracts were filtered using what man filter paper No.l and filtrate used for
irther analysis.

hytochemical Screening
hemical tests were carried out on the exiract using standard procedures to identify the constituenis as described by
ofowara (1993), Trease and Evans ( 1989) and Harborme (1973 and 1984).

est for Tannins
haout Iml of sample is boiled in 20 ml of water in o lest tube and then filtered. A few drops of 0.1% ferric chlonde is
lded and observed for brownish green or a blue-black colouration.

esl for Saponin
bout 2 ml of sample is boiled in 20 ml of distilled water in u water bath and filtered. 10ml of the filtrate is mixed with

ml of distilled water and shaken vigorously for a stable persisient froth. The frothing is mixed with 3 drops of olive
il und shaken vigorously, then observed for the formation of emulsion.
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ANTI-CORROSIVE STUDY OF ADATHODA VASICA
EXTRACT IN IM HCL ON THE CORROSION OF MILD

STEEL
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Abstract

In the current era, natural products extracts are used for corrosion inhibition activity. This method is an
ecovative and non-toxic technique. Many researchers do their research on inhibition of corrosion on
this green method. The efficiency of corrosion inhibition carried out by weight loss method. In the
present study, the leaves extract of Adathoda vasica was studied as corrosion inhibitors by weight loss
method. The variation of corrosion rate, percentage inhibition efficiency and surface coverage with
increasing concentration were measure in this work.

Keywords: Keywords: Adathoda vasica; corrosion inhibitor; weight-loss method; Anti-corrosive study

!Chemistry dept, Government of for Women, Kumbakonam, Tamil Nadu, India
*3Chemistry dept, R.M.K. Engineering College, Thiruvallur Dt, Tamil Nadu, India

Email: 1jasminephd2011@gmail.com, 2avl.sh@rmkec.ac.in, 3app.sh@rmkec.ac.in

DOI: 10.31838/ech/2023.12.52.258

1. Introduction

Corrosion is an inevitable natural process of deterioration of metals/materials by chemical or
electrochemical process with their environment. It is one of the sources of waste [1]. Corrosion is
called a billion-dollar thief because every year several billion loss occur due to this corrosion. As per
International Zinc Association at 2021, India loses 5-7% [2] of Gross Domestic Product (GDP),

Corrosion is a natural, spontaneous and it is thermodynamically stable process favoured by nature.
So, nobody prevents or stop corrosion. But, the rate of corrosion can be controlled (i.e) just like
postponing the death of material. There are many methods to control corrosion and an usage of
inhibitors in small quantities is a common process. Suppose chromates were used as corrosion
inhibitors, environmental scientists pointed out the health hazards caused by chromium (VT) ions. Hence
corrosion research scientists go for eco-friendly, innovative, non-toxic natural products extracts as
corrosion inhibitors.

2. Experimental procedure:
2.1 Materials:

For the weight loss measurements, a mild steel rod (C 0.2% by wt) with approximate size of
2.5%2.5%0.1cm were used. Before that a pre surface treatment of dipped in pickling solution for the
removal of rust and then it is polished on emery paper. After that the rod was washed and degreased by
using alcohol and acetone.
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Abstract

Aerobic dance has its foundation in dance-inspired movements. It is a cardiovascular workout set to
music in a group exercise setting. Aerobicsis a form ofphysical exercise that combines
rhythmic aerobic exercise with stretching and strength training routines with the goal of improving all
elements of fitness (flexibility, muscular strength, and cardio-vascular fitness). It is usually performed to
music and may be practiced in a group setting led by an instructor (fitness professional), although it can
be done solo and without musical accompaniment. With the goal of preventing illness and
promoting physical fitness, practitioners perform various routines comprising a number of different
dance-like exercises. Formal aerobics classes are divided into different levels of intensity and
complexity. A well-balanced aerobics class will have five components: warm-up (5-10 minutes), cardio
vascular conditioning (25-30 minutes), muscular strength and conditioning (10-15 minutes), cool-down
(5-8 minutes) and stretching and flexibility (5-8 minutes).Aerobic exercise s any physical activity that
makes us sweat, causes to breathe harder, and gets our heart beating faster than at rest. It strengthens
our heart and lungs and trains our cardiovascular system to manage and deliver oxygen more quickly
and efficiently throughout our body. Aerobic exercise uses our large muscle groups, is rhythmic in
nature, and can be maintained continuously for at least 10 minutes. Aerobic dancing nvolves any kind
of dance put to music and can include everything from Zumba to hip-hop dancing. A typical dance class
usually begins with a 5 to 10-minute warm-up, followed by a 20- o 30-minutezaerobic routine, and ends
with a 5- to 10-minute cool down.

Introduction:

Aerobic means ‘requiring oxygen.” Aerobic metabolism occurs during low-intensity, long-
duration exercises. One example would be jogging. Anaerobic means "without oxygen." Anaerobic
metabolism in muscle tissue occurs during intense physical activities like sprinting or weight lifting.
During aerobic exercise, we breathe faster and deeper than when our heart rate is at rest. We're
maximizing the amount of oxygen in the blood. Our heart rate goes up, increasing blood flow to the
muscles and back to the lungs. During anaerobic exercise, our body requires immediate energy. Our
body relies on stored energy sources, rather than oxygen, to fuel itself. That includes breaking down
glucose. Aerobic exercise is exercise that requires oxygen to full the work due to the length of
activity. Generally speaking, any activities greater than 60 seconds in duration require oxygen to
continue to burn carbohydrates or fat as fuel source. Anaerobic exercise would be any activities that do
not require oxygen to continue to use fuel sources because they are short in duration generally less
than 60 seconds. Examples of aerobic exercise would be jogging, running a marathon, or hiking.
Examples of anaerobic exercise would include weight lifting, throwing a baseball, or a 100-meter sprint.

Aerobic dance is a choreographed, repetitive movement routine set to music. A typical aerobics
program begins with 5 to 10 minutes of warm-ups and stretching, peaks with 20 to 30 minutes of target
heart range dance, can include 20 minutes of a muscle stretching floor program known as body
sculpting, and ends with 5 to 10 minutes of cool down and more stretching. Aerobic exercise is any
physical activity that makes you sweat, causes you to breathe harder, and gets your heart beating faster
than at rest. It strengthens your heart and lungs and trains your cardiovascular system to manage and
deliver oxygen more quickly and efficiently throughout your body. Aerobic exercise uses your large
muscle groups, is rhythmic in nature, and can be maintained continuously for at least 10 minutes.
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In this paper, we employ a Deep Learning technique, namely Physics-Informed Neural Network for solving
multi-component Manakov models. In particular, we consider three and four-coupled nonlinear Schrédinger
equations. We show that in the former case, one of the components and two others can carry, respectively,
a double valley dark soliton and asymmetric bright solitons. In the four-component Manakov model, all four
components are predicted by PINN with high accuracy in which the first component is shown to be a triple-
valley dark soliton. We compare the results with the exact solutions and bring out the ability of Deep Learning

in solving coupled systems of nonlinear partial differential equations with high accuracy. The performance of
the PINN in approximating the solutions is estimated by taking the squared difference between the exact and
predicted squared magnitude of the solutions. We have also computed the LL2-norm errors for real, imaginary
and absolute-value components of the solutions to emphasize the accuracy of PINN.

1. Introduction

Most of the dynamical systems in nature are inherently nonlinear
being described by nonlinear differential equations, either continuous
or discrete. Finding their exact or approximate solutions is crucial to
the understanding of most of the natural phenomena around us. They
can be broadly classified into integrable and nonintegrable systems.
While integrable systems can be analytically solved using celebrated
techniques like Inverse Scattering Transform [1], Hirota method [2],
Darboux transformation method [3] etc., nonintegrable systems can
only be investigated in the general case by means of numerical simula-
tions [4,5]. With the rapid advancement in computing power combined
with the vast availability of data, the use of Machine Learning (ML)
and Deep Learning (DL) techniques to investigate relevant problems in
physics [6] has skyrocketed in recent times. In fact, the vast availability
of data in the domain of both integrable and nonintegrable nonlinear
dynamical systems has helped us to experiment with ML and DL
methods to penetrate deep into the dynamics of natural phenomena.

* Corresponding author.

In particular, the chimera states are predicted using ML [7] while
recurrent neural networks are used to predict chaotic attractors [8-
10]. Further, ML and DL algorithms have been used in the study of
extreme events [11-14] as well as in the identification of ground states
of Bose-Einstein Condensates (BECs) [15,16]. ML and DL methods have
also been used to solve diverse systems of ordinary and partial differ-
ential equations (ODEs and PDEs) [17]. Raissi et al. [18] introduced
a DL method called Physics-Informed Neural Networks (PINN) for
solving problems involving linear and nonlinear PDEs by incorporating
the physical information about the system into the Artificial Neural
Network (ANN). The PINN model and its variants have been used
in various fields, including bio-engineering [19-21], fluid dynamics
[22,23], stochastic differential equations [24], nano-optics and meta-
materials [25,26], design of photonic devices [27] and also in disease
spreading dynamics [28-30].

In particular, PINNs have been widely used for solving nonlinear
PDEs namely, Nonlinear Schrodinger (NLS) equation. For example, the

E-mail address: tamilarasanbakthavatchalam@gmail.com (T.A. Bakthavatchalam).
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Abstract

The characterization of quantum resources in dynamical systems is one of the most important problems to be addressed in
quantum information theory. In this article, we investigate the behaviors of quantum correlations and teleportation tech-
nique in a graphene sheet comprising of disordered electrons in a two-dimensional honeycomb lattice. We use three dif-
ferent measures of quantum correlations such as entanglement, measurement-induced nonlocality and uncertainty-induced
nonlocality. We study the ground state properties of the graphene sheet from the perspective of quantum correlations. At
thermal equilibrium, we show that the band parameter strengthens the quantum correlations whereas the scattering strength
weakens the correlations. Finally, the impact of the system’s parameters on the teleportation technique is also expounded.

1 Introduction

Nonlocality is a fundamental feature of quantum systems
which is known to be at the heart of the development of
modern quantum technologies. Since the entanglement
resources are crucial for various quantum information pro-
cessing tasks such as dense coding, teleportation, remote
state preparation and key generation [1], their characteri-
zation and quantification have attracted considerable atten-
tion ever since the inception of EPR paradox [2, 3] and Bell
nonlocality [4, 5]. Further, the entanglement also quantifies
correlations of nonlocal distributions between spatially sepa-
rated particles. In the context of quantum information sci-
ence, the characterization of any quantum system from the
perspective of nonlocality is a fundamental and formidable
task. The quantification of the nonlocal aspects present in
pure states is more straightforward and entanglement pro-
vides the complete spectrum of the nonlocality. On the other
hand, there are certain open challenges in the understanding
of nonlocality of mixed states and multiqubit systems. In
the realm of Bell nonlocality, it is widely accepted that the

P< R.Radha
vittal.cnls @ gmail.com

Department of Physics, Faculty of Nuclear Sciences
and Physical Engineering, Czech Technical University
in Prague, Biehov 7, 115 19 Praha 1-Star Misto,

Czech Republic

Published online: 22 Apnil 2023

entanglement captures only a portion of nonlocal character
of the system. To support this, certain tasks were demon-
strated in the environment of zero entanglement i.e., other
quantum correlations were also detected in some naturally
unentangled bipartite systems [6, 7]. To bring out the com-
plete spectrum of nonlocality, researchers have identified
various measures from the perspective of the measurements.
Nonclassical signatures of quantum systems can be quanti-
fied by correlation measures such as quantum discord [8,
9], measurement-induced nonlocality (MIN) [10], meas-
urement-induced disturbance (MID) [11] and uncertainty-
induced nonlocality (UIN) [12]. The correlation measures
with different notions have unique advantages in the context
of information processing task. In particular, MIN and UIN
are considered to be useful resources for quantum communi-
cation [13, 14] and quantum metrology [15—17] respectively.

The rapid developments which has taken place in the
domain of quantum information processing has virtually
shifted the attention of the semiconductor industry towards
the fabrication of nanomaterials which work in the realm of
quantum regime. The graphene is one of the most important
nanomaterials with a relatively high decoherence time [18].
In view of the implementation of QIP, the behaviors of quan-
tum resources in the graphene system are worthy of investi-
gation. Graphene is a two-dimensional novel nanomaterial
with carbon atoms hexagonally positioned on a honeycomb
lattice and is predicted to show interesting magnetic phe-
nomena like intrinsic ferromagnetism [19, 20], nontrivial
electronic properties [21] etc. The electronic excitations in
graphene arise due to chiral and massless Dirac fermions

@ Springer
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Fabrication of an effectual, stable and reusable Mg-doped CdAl;O4
nanoparticles for photodegradation of toxic pollutants under visible
light illumination
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HIGHLIGHTS GRAPHICAL ABSTRACT

e Preparation of a novel CdAl,04 and Mg-
doped CdAl,O4 nanoparticles under a
co-precipitation approach.

e Mg-doped CdAl,O4 products slightly
increase and reduce the energy gap
compared to pure.

e The PL emission spectra of the pure
CdAl,O4 and Mg-doped CdAl,O4 nano-
particles exhibited some defect or oxy-
gen vacancies.

o ESR and Reactive species tests suggested
that h* and "OH™ played significant
roles in the BB and BG photocatalytic
process.

eThe Mg (0.075 M) doped CdAl;O4
catalyst exhibit substantially high pho-
tocatalytic capability.

ARTICLE INFO ABSTRACT

Handling Editor: Kuan Shiong Khoo The water contamination caused by discharging extensive organic dyes stuff into water bodies is one of the
utmost significant concerns disturbing the environment and human life. CdAl;04 spinel materials have been

Keywords: excellent in the elimination of emerging pollutants by the photocatalysis route. These materials, when altered

Mg-doped CdALO4, through methods namely doping with Mg ions, have benefits over CdAl;04, especially reduced energy gap and

Photoluminescence

light absorbed in the visible region. The XRD established the creation of space group R 3 with no other phase step

ESR
Scavenger being found. The photoluminescence outcomes indicated that Mg-doped CdAl,O4 nanoparticles had the pre-
Photodegradation venting e -h" recombination possibility, which was favorable for the photocatalytic process. The Mg (0.075 M)-

doped CdAl,O4 catalyst had higher photocatalytic performance with 94 and 96% removal of two azo (BB and BG)

* Corresponding author. Centre of Excellence in Water Research (CEWAR), Department of Chemical Engineering, Sri Sivasubramaniya Nadar College of Engi-
neering, Kalavakkam, Chennai.
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HIGHLIGHTS GRAPHICAL ABSTRACT

o Mn-doped CdAl,O4 nanoparticles were
fabricated for the first time by a chemi-
cal co-precipitation route.

¢ UV-DRS, ESR and PL investigation
affirm the existence of Vo or lattice de-
fects in the present product.

e The recyclable Mn-doped CdAl;O4
nanoparticles exhibited an improved
dye degradation properties.

ARTICLE INFO ABSTRACT

Handling editor: Kuan Shiong Khoo Worldwide environmental issues have been escalating with the growth of the global economy and become a vital
problem. To solve the problems, we require an eco-friendly and sustainable binary catalyst for the degradation of

Keywords: Azo dye pollutants. In this work, magnetically reusable, multifunctional novel Mn-doped CdAl,O4 nanoparticles

Mn-doped CdALO4 were effectively fabricated by the co-precipitation approach. It was utilized for the degradation of two Azo dyes,

(s:gsen e shecies exhibiting 96 and 98% Mn (0.050 M)-doped CdAl,04 removal rates under visible light illumination, and pre-

ESR ser sp senting improved photocatalytic capability than that of pure and other dopants. More notably, the Mn (0.050 M)-

doped CdAl;04 catalyst was recycled using centrifuges without major loss and displays almost similar photo-
degradation behaviors for six successive runs. According to the ESR measurements, outcome and quenching tests
affirmed that ‘OH~ and h' radicals were better reactive species responsible for Azo dyes removal. A possible
photodegradation reaction mechanism underlying the elimination of Azo dyes by Mn (0.050 M)-doped CdAl;04
catalyst is also proposed. Elaborated analyzes by variable reaction parameters such as the role of reactive species
and catalyst dosage, pH, COD and irradiation time in the degradation route was also discussed. We assume that
our outcomes will provide novel insights into using a highly effectual Mn (0.050 M)-doped CdAl,O4 catalyst,
with possible applications in the treatment of both industrial and domestic wastewater.

Photodegradation
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HIGHLIGHTS GRAPHICAL ABSTRACT

e A novel pure and Fe-doped CdAl,O4
nanoparticles fabricated by chemical co-

precipitation approach. A i 7

AT

e Fe (0.075 M) doped CdAl,O4 catalyst
removed 94 and 96% for BB and BG
dyes under visible illumination.

¢ -OH and h* radicals were the major
scavenging species in the degradation of
the two Azo dyes.

e Fe (0.075 M) doped CdAl,O4 catalyst
showed 78 and 84% degradation effi- Y
ciencies in six consecutive runs. |

ARTICLE INFO ABSTRACT

Handling Editor: Kuan Shiong Khoo Industrial wastewater treatment techniques are one of the biggest challenges of the scientific community that
necessitate an increased consciousness to address water scarcity worldwide. Herein, an eco-friendly and cost-

Keywords: effective process was demonstrated to cope with tannery, textile and pharmaceutical dye wastes through the

Fe-doped FdAle4 co-precipitation of highly reusable Fe-doped CdAl,O4 samples. The XRD studies exposed the space group R 3

Photoluminescence . . .

ESR with no secondary phase step being found for all samples. The outcomes of optical absorbance spectra

Scavenging species demonstrate that Fe doping diminished the energy gap from 3.66 to 1.67 eV. HR-TEM images of existing
Photodegradation spherical particles and some of the particles’ rod-like structures with little agglomeration were found for Fe
(0.075 M) doped CdAl,04 nanoparticles. The PL emission outcomes show that Fe doping effectively prevented
the charge carrier’s recombination in CdAl,O4 during photocatalysis. All Fe-doped CdAl;O4 samples demon-
strated higher photodegradation behaviors towards the effectual degradation of both dye solutions as compared
to pure CdAl,O4 samples. Particularly, Fe (0.075 M)-doped CdAl,O4 samples exhibited improved

* Corresponding author. Department of Chemical Engineering, Sri Sivasubramaniya Nadar College of Engineering, Kalavakkam, 603110, Tamil Nadu, India.
** Corresponding author. School of Engineering, Lebanese American University, Byblos, Lebanon.
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HIGHLIGHTS GRAPHICAL ABSTRACT

e A novel Co (0.025-0.075 M) doped
CdAl,O4 was fabricated by chemical co-
precipitation approach. ! 5 E—— Tk

e The ESR and PL confirms the existence =
of a substantial number of Vg or defects
state in the spinal product.

o The active species h™ and -OH™ acted
the predominant role in the photo-
degradation process.

eThe novel photocatalyst shows
outstanding performance in degrading
pollutants in water.

ARTICLE INFO ABSTRACT
Handling Editor: Kuan Shiong Khoo Modern-year organic contaminants have been highly observed in ecosystems since they are not removed entirely
and remain dangerous. Semiconductor binary oxide photocatalysts have been well accredited as capable tech-
Keywords: nology for ecological contaminants degradation in the existence of visible irradiation. In this research, novel Co
Co-doped CdAI?O" ions doped CdAl,04 materials were fabricated by a facile co-precipitation approach. The fabricated pure and Co-
:csa]:/enger specles doped CdA1,04 exhibited the typical peaks of CdAl,O4 with the E, of 3.66, 3.24, 2.57, and 2.41 eV respectively.
Photodegradation The HR-TEM microstructures revealed that the Co (0.075 M) doped CdAl,O4 has rod-like morphology, and some
coD places are spherical with particle sizes reaching 21 nm. The PL peaks of the Co (0.075 M)-CdAl,0O4 are much

lesser than that of the other dopant and pure CdAl;Oy4, representing much more effectual separation of generated
e and h' at the interface which in fact outcomes in superior expected photodegradation behaviours. The Co
(0.075 M)-CdAl,04 catalyst demonstrated the highest performances of 92 and 94% toward the degradation of
both dyes, respectively, owing to the lowest e~ and h* recombination rate. The Co (0.075 M) doped CdAl,O4
photocatalyst revealed outstanding reusability and stability under visible irradiation, retaining the performance
of about 83 and 86% after the fifth consecutive run of BB and BG elimination. A probable photodegradation
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ARTICLE INFO ABSTRACT

Keywords:
Ni-doped CdAl;O4
Scavenger species

The existence of azo dyes (BB and BG) in textile wastewater is a major problem owing to their possible effect on
human health and the environment. In this work, we examine the photodegradation performance under the
visible sources of BB and BG are Azo dyes extensively applied in the food and textile industries. An initial

Eiﬁtoluminescence screening of dissimilar Ni-doped CdAl;O4 nanoparticles was determined to classify the most outstanding
Photodegradation candidate for BB and BG removal. The Ni (0.075 M) doped CdAl,04 nanoparticles after 90 min illuminations, 95

and 96% of BB and BG removal were noticed in pH =5 (acidic) and 5 mg catalyst dosage conditions. The
recyclability of the Ni (0.075 M) doped CdAl,O4 catalyst was tested under optimized circumstances. The out-
comes demonstrate that Ni (0.075 M) doped CdAl,04 products exhibit substantially high stability with above 85
and 90% removal after the sixth catalytic run. The scavenging (free radicals) experiments revealed that ‘OH™ and
h' radicals play a central role in BB and BG degradation. Overall, the outcomes obtained propose that the
suggested route may denote an appropriate technique for the elimination of BB and BG from textile wastes. This
work shows the new pathway to improve more efficient materials for the elimination of industrial effluents.

1. Introduction bodies with sustainable and effective green approaches has become an

essential task for researchers [5,6]. Dissimilar methods have been

Water contamination has become a significant issue in the current
era of climate change, industrialization, and urbanization. The primary
ecological contaminants commonly encountered are pesticides, metal
ions, aromatic compounds, pharmaceuticals, and organic/inorganic
dyes [1]. Among them, inorganic/organic dye solutions are extensively
applied in various industries like plastics, paint, tanneries, textile, and
paper, which causes an everyday release of vast quantities of coloured
wastes [2]. Organic/inorganic dyestuffs have lower biodegradability
and are resistant to chemical reagents and heat. Furthermore, a
maximum of them are regarded as carcinogenic components and
mutagenic.

Their existence in water bodies can also disturb the aquatic
ecosystem [3,4], so the elimination of these contaminants from water

applied for dye elimination from water effluents, such as membrane
filtration [7], reverse osmosis [8], adsorption [9], coagulation [10],
ozone treatment [11], and photocatalytic degradation [12]. The Pho-
tocatalysis route is significantly probable in the remediation of the
removal of inorganic/organic dyestuffs as it can completely mineralize
inorganic/organic dyestuffs molecules into CO2 and H20 [13,14].

For this intent, dissimilar oxides materials like MnAl,O4 [15],
COA1204 [16], ZHA1204 [17], CaA1204 [18], MgA1204 [19], SI'A1204 [20]
and so are frequently applied. Generally, these mixed metal oxides
materials have fascinated much attention owing to their numerous
properties like, photocatalytic [16], magnetic [21], gas sensing [15],
antibacterial activity [22], electrochemical performance [23], or
applied in Li-ion batteries [24]. Tangcharoen et al., [25] reported the
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ABSTRACT: Bagasse ash waste 1s generated in sugar mills from the use of bagasse as a fuel. This waste frequently noticed, its
way to landfilled places where it is disposed. The dumping of biomass wastes caused in numerous agricultural processes 18 usually
an environmental problem as odour and pollutes the soil. Recycling these leftovers for the manufacturing of activated carbon, an
adsorbent with numerous uses, including the removal of pollutants, was one option for such a problem. In this work, activated
carbon was made from Bagasse ash using a chemical activation process at 800 °C. Fourier Transform-Infrared (FT-IR)
spectroscopy, Scanning Electron Microscopy (SEM) and X-ray diffraction (XRD) were used to characterize the sample. The
functional groups are confirmed by FT-IR and the existence of hydrocarbons. The S8EM and XRD studies show that the generated
activated carbon has a low amount of inorganic elements when compared to the precursor. These experimental results suggested
that Bagasse ash might be used as a starter in the activated carbon manufacturing method, making it a cost effective resource.

KEYWORDS: Activated carbon, Bagasse fly ash, FT-IR, SEM, XRD.

1. INTRODUCTION

Bagasse 15 the non-homogeneous fibre residue that remains while crushing sugarcane stalks to get juice. Sugarcane bagasse
has become one of the most prolific agricultural wastes, with a yearly output of more than 540 million metric tons [1]. It is
estimated that sugar factory produces 3 tons of wet bagasse for 10 tons of sugarcane crushed, which indicates each sugar
manufacturing country produces significant amount of bagasse. Even though, it 1s a byproduct, it has many applications like fuel
and paper production. The bagasse is made up of pith fiber, an attempt has been made to produce and understand characteristic of
activated carbon from bagasse. As number of raw material may be used to produce activated carbon, bagasse 1s chosen for the
current study because over the recent years production of activated carbon in low cost has prompted a growing interest since it
play a vital role in both waste management and pollution control [2-5]. Activated carbon has a long history of usage in the
removal of chemical species from aqueous medium generated by the medicinal, agriculture, food and industrial applications [6].
The absorption properties of activated carbon mainly depend on pore volume, porosity and the functional groups presence [2]. The
current study, the surface characteristics and the internal pore structure was studied using scanning electron microscope. The
presence of functional group and crystalline formation during activation process is analyzed using FT-IR and XRD respectively.

2. MATERIALS AND METHODS

Sugarcane bagasse ash (3BA) used in this work collected after electric power generation in EDI parry sugarcane industry,
Nellikuppam, Cuddalore disiret, Tamil Nadu, India. All of the chemicals utilized in this investigation were of analytical reagent
(AR) quality. Bagasse ash was dried in a 110 °C oven for 6 hours. Subsequent, it was crushed with a micro hammer blade grinder
and mesh sieve to a grain size of 10 or 32 meshes (2.0 mm or 500um). For the characterization and synthesis of activated carbons,
bagasse ash with only a particle size of 500 um was utilized.

2.1. Single-stage chemical activation and carbonization process

In a glass beaker, 10 g raw material was combined with the chemical reagent at 1:4 ratios. Distilled water was included in an
amount equal to ten times the total weight of the combination. The liquid was then mixed and heated to homogenise before being
mnfused at 85 °C until a thick homogeneous powder was formed.
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ABSTRACT: Bagasse ash waste 1s generated in sugar mills from the use of bagasse as a fuel. This waste frequently noticed, its
way to landfilled places where it is disposed. The dumping of biomass wastes caused in numerous agricultural processes 18 usually
an environmental problem as odour and pollutes the soil. Recycling these leftovers for the manufacturing of activated carbon, an
adsorbent with numerous uses, including the removal of pollutants, was one option for such a problem. In this work, activated
carbon was made from Bagasse ash using a chemical activation process at 800 °C. Fourier Transform-Infrared (FT-IR)
spectroscopy, Scanning Electron Microscopy (SEM) and X-ray diffraction (XRD) were used to characterize the sample. The
functional groups are confirmed by FT-IR and the existence of hydrocarbons. The S8EM and XRD studies show that the generated
activated carbon has a low amount of inorganic elements when compared to the precursor. These experimental results suggested
that Bagasse ash might be used as a starter in the activated carbon manufacturing method, making it a cost effective resource.
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1. INTRODUCTION

Bagasse 15 the non-homogeneous fibre residue that remains while crushing sugarcane stalks to get juice. Sugarcane bagasse
has become one of the most prolific agricultural wastes, with a yearly output of more than 540 million metric tons [1]. It is
estimated that sugar factory produces 3 tons of wet bagasse for 10 tons of sugarcane crushed, which indicates each sugar
manufacturing country produces significant amount of bagasse. Even though, it 1s a byproduct, it has many applications like fuel
and paper production. The bagasse is made up of pith fiber, an attempt has been made to produce and understand characteristic of
activated carbon from bagasse. As number of raw material may be used to produce activated carbon, bagasse 1s chosen for the
current study because over the recent years production of activated carbon in low cost has prompted a growing interest since it
play a vital role in both waste management and pollution control [2-5]. Activated carbon has a long history of usage in the
removal of chemical species from aqueous medium generated by the medicinal, agriculture, food and industrial applications [6].
The absorption properties of activated carbon mainly depend on pore volume, porosity and the functional groups presence [2]. The
current study, the surface characteristics and the internal pore structure was studied using scanning electron microscope. The
presence of functional group and crystalline formation during activation process is analyzed using FT-IR and XRD respectively.

2. MATERIALS AND METHODS

Sugarcane bagasse ash (3BA) used in this work collected after electric power generation in EDI parry sugarcane industry,
Nellikuppam, Cuddalore disiret, Tamil Nadu, India. All of the chemicals utilized in this investigation were of analytical reagent
(AR) quality. Bagasse ash was dried in a 110 °C oven for 6 hours. Subsequent, it was crushed with a micro hammer blade grinder
and mesh sieve to a grain size of 10 or 32 meshes (2.0 mm or 500um). For the characterization and synthesis of activated carbons,
bagasse ash with only a particle size of 500 um was utilized.

2.1. Single-stage chemical activation and carbonization process

In a glass beaker, 10 g raw material was combined with the chemical reagent at 1:4 ratios. Distilled water was included in an
amount equal to ten times the total weight of the combination. The liquid was then mixed and heated to homogenise before being
mnfused at 85 °C until a thick homogeneous powder was formed.
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ABSTRACT

Recently, numerous plant-based synthesis techniques have been used to develop metal nanoparticles.
The current study uses the medicinal plant extract of couroupita guianensis (CG) petals to create biogenic
silver nanoparticles in an environmentally friendly manner. Different techniques, including ultraviolet—
visible spectroscopy (UV-vis), Fourier Transformation Infrared spectroscopy (FTIR), X-ray diffraction
(XRD), and Dynamic Light Scattering (DLS) analysis, are used to evaluate synthesized silver nanoparticles.
From the XRD results confirm the emergence of nanosilver crystalline arrangement with the character-
istic peaks at the glancing angles of 38.04°, 44.22°, 64.40°, and 77.37°. UV-vis spectroscopy displays
the spectral absorption at A™** = 282 nm and shows the formation of silver nanoparticles. Images of pro-
duced Ag NPs taken with a scanning electron microscope (SEM) show the creation of flower-shaped par-
ticles. The functional behavior of flavones, triterpenoids, and polyphenols belonging to couroupita
guianensis has been observed by ensuring their selective absorptions in FTIR spectral analysis silver
nanoparticles had a substantial antibacterial effect on Gram-positive (B. subtilis) and Gram-negative
(Escherichia coli) bacteria in general. It is found to become effective when symbiotic with the extract of
couroupita guianensis flower petals for enhancing their antibacterial properties. This composite product
gives a new and cost-effective formulation with more therapeutic possibilities. The observed results wide
open the avenues of research possibilities with a lot of future scopes. The photocatalytic degradation effi-
ciency of CG-Ag NPs on methylene blue (MB) dye was evaluated under visible light irradiation and pro-
duced indications of the synthesized material for photocatalytic applications.
© 2022 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction
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Medicinal plants are special elements known for their therapeu-
tical scope and render long-time remedies for several human dis-
eases. It is mainly because of the healing value of their
components used as a raw material in modern medicine. The
couroupita guianensis (CG) is a tree and its parts are familiar com-
ponents used for medicinal purposes. Particularly, its chemical
ingredients are responsible for various pharmacological and thera-
peutic properties. The study used to explore the characteristic
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ARTICLE INFO ABSTRACT

Keywords: L-Threonine Lithium Chloride (LTLC), an effective semi-organic NLO material, was successfully produced as a
Organic compound bulk single crystal using the Sankaranarayanan Ramasamy (SR) process. According to a study of a single crystal's
Crystal growth X-ray diffraction, LTLC crystallises in an orthorhombic system with space group P212121. From the powder XRD

Nonlinear optical material

- . . method, unidirectional development along the plane (1 1 0) was established. The optical absorption spectra re-
Microhardness Optical properties

veals that LTLC has a broad bandgap of 3.75 eV and is very transparent over the whole visible region. On the
magnified crystal, photoconductivity measurements show positive photoconductivity. According to the photolu-
minescence investigation, LTLC emits green light with a wavelength of 535 nm. Vickers microhardness testing
was done to determine the crystal's mechanical strength. At different temperatures and frequencies, the dielectric
constant and dielectric loss were calculated. In addition to the density functional theory (DFT) calculations such
as frontier molecular orbital’s (FMOs), analysis was carried out. Utilizing Kurtz's Nd:YAG Laser, powder testing is

another method used to assess the produced crystal's SHG activity.

© 20XX

1. Introduction

Higher values of the original frequency can be produced by nonlin-
ear optical materials, which have uses in optoelectronics, fibre optic
communication, and optical modulation [1,2]. Numerous researchers
have looked for various NLO crystal types for laser applications recently
[3]. Due to their high degree of chemical inertness, inorganic crystals
were also commonly employed in optoelectronics applications due to
their high melting point and outstanding mechanical stability.

Inorganic crystals' optical nonlinearity is typically less than the need
for optical devices [4]. Vander Wall and hydrogen bonds that are weak
and have a significant degree of delocalization frequently produce or-
ganic molecules. Significant drawbacks of organic NLO crystals include
their higher optical quality, increased mechanical stability, and diffi-
culty in making crystals at large sizes. [5]. Semi possesses NLO features
because of its advantages in both organic and inorganic crystals.
[6-7].The potential for employing new semi-organic materials in a lot
of interest has been shown recently in a variety of devices. Amino acids
are currently the focus of significant research regarding the hunt for
newer nonlinear optical materials since they may have a wide range of
possible applications. Many amino acids exhibit outstanding optical

* Corresponding author.
E-mail address: kumarsmkgac@gmail.com (M. Kumar).

https://doi.org/10.1016/j.matpr.2023.05.288
2214-7853/© 20XX

second harmonic generation and are optically active. SHG, which
makes them the best option for uses such coherence of blue-green laser
generation and frequency doubling [8-10]. Amino acid complexes with
inorganic salts frequently combine the benefits of an organic amino
acid and an inorganic salt, making them suitable building blocks for
SHG properties.. As a result, different inorganic acids were utilised to
examine the production of salt utilising L-arginine, L-histidine, L-
threonium, L-alanine, and L-valine. The result is superb semi-organic
compounds have been investigated as prospective NLO application ma-
terials, including L-valine picrate [11], L-histidine hydrochloride [12],
L-valine hydrochloride [13], L-analine zinc chloride [14], L-threonine
cadmium chloride, and L-threonine lithium chloride. However, there is
little information available regarding bulk LTLC growth for devices of
the second harmonic generation. The SR method is unique for direc-
tional solution growth and also having many advantages such as defect-
free, high transparency, good healthy bulk crystals in different orienta-
tions. Solute to crystal conversion efficiency 100% was achieved in SR
method. The unidirectional crystal with a cylindrical shape is more im-
portant to avoid the post-growth machining process. The external mor-
phology facets may induce strain through the lattices, it could be
avoided in the single interface growth [15,16]. Therefore, higher qual-

Note: Low-resolution images were used to create this PDF. The original images will be used in the final composition.
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ABSTRACT

Qualitative analysis of the phytochemicals has been carried out in  phillanthus niruri leaves extract It was
inferred that the phytochemicals tannin, saponin, flavonoids, steroids, terpencids, anthroguinone, polyphenol,
glycoside and anthocyanin were present. Antiurolithiatic Activity was carried out by Nucleation assay
Aggregation assay The extract showed prominent inhibition of all Phases of CaOx stone formation This study
rationalizes phyllanthus niruri leaves has antinrolithiatic activity

INTRODUCTION

Kidney stones are small, hard deposits of mineral and acid salts developed from crystals that separate from the urine
within the urinary tract. The most common type of stone contains calcium in combination with either oxalate or
phosphate (Tyagi et al., 2012). The problem of calculi formation is observed and reported in all parts of the urinary
tract, the kidney, the ureter and the urinary bladder which may considerably vary in size (Havagiray er al., 2010). The
rate of occurrence is three times higher in men than women, because of enhancing capacity of testosterone and
inhibiting capacity of oestrogen in stone formation (Kalpana er al., 1993). Some of the Indian medicinal plants and
their derivatives have been an invaluable source of therapeutic agents to treat many disorders including urolithiasis. An
indigenous drug possessing fewer side effects is the major thrust area of the present day research, aiming for a better
and safer approach for management of lithiaisis (Koehn and Carter, 2005).

The prevalence and incidence of kidney stones is rising worldwide (Romero er al.,, 2010). Kidney stones are hard
deposits of minerals (calcium, oxalale and phosphate) which are formed from dissolved minerals in the urine and are
usually excreted in the urethra. Kidney stones are the third most common urinary tract problem after urinary tract
infections and prostate disorders. Kidney stones are classifed into calcium oxalate, calcium phosphate, uric acid,
cysteine, struvite, and mixed stones types, depending on the material of the stones. Calcium stones account for almost
70-80% of all kidney stones (Nikpay er al., 2016)

MATERIALS AND METHODS

Collection of Plant Materials
The leaves powder of Phyllanthus niruri were purchased in March 2023 from Siddha Medicinal shop, Thanjavur,
Thanjavur district, Tamil Nadu, India.

Preparation for Extract

Take one gram of Phyllanthus niruri leaves powder in each extract prepared in 50 ml of ethanol and aqueous solvent,
the extract shake it well for 30 minutes by free hand and wait for 24 hours. After extracts were filtered using whatman
filter paper No.1 and filtrate used for further analysis.

Phytochemical Screening
Chemical tests were carried out on the extract using standard procedures o identify the constiluents as described by
Sofowara (1993), Trease and Evans (1989) and Harborne (1973).

Test for Tannins: About 1ml of sample is boiled in 20 ml of water in a test tube and then filtered. A few drops of 0.1%
ferric chloride is added and observed for brownish green or a blue-black colouration.

Test for Saponin: About 2 ml of sample is boiled in 20 ml of distilled water in a water bath and filtered. 10ml of the

filtrate is mixed with 5 ml of distilled water and shaken vigorously for a stable persistent froth. The frothing is mixed
with 3 drops of olive oil and shaken vigorously, then observed for the formation of emulsion.
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Urban sprawl has emerged to be the most important and expensive part of the ecosystem with so
many hazardous effects on the natural environment. Flooding has a tremendous impact on the
cities, encompassing the water cycle management by collective disciplines of engineering,
environmental, social, and economic sciences. This study focuses on analysing urban flooding and
incorporating site-specific sub-catchment spatial strategies and management techniques
considering human interactions. The Oshiwara watershed in Mumbai, India was delineated which
is responsible for urban flooding along with the storm surges in the study region. The flood
inundation mapping was obtained for different return periods by implementing hydrologic-
hydraulic modeling and further, spatial hazard zones were identified concerning non-heuristic
drivers for the 100-year return period. Subsequently, four impact maps namely infrastructural,
social, economic, and environmental were identified along with the overall risk. Management
interventions involving flood risk mitigation, stormwater harvesting, and water reuse were
analyzed to mitigate these impacts. This provides a sustainable approach to spatially mitigate
effects at vulnerable zones, instead of adopting a lumped approach for decision-making. Further,
it assists the water planners to deploy planning and management interventions at specific risk
locations. Thus, this study provides a suitable platform for urban planners to incorporate decisions
by focusing on spatial high-risk locations.
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ABSTRACT
In the fish Labeo rohira, the effect of a sub-lethal concentration of mercuric chloride (0.005 ppm) for 7

days on the activities of ACP, ALP, GOT and GPT, as well as their recovery (Ham.). When liver tissue is
exposed to mercunc chloride, 1t shows a considerable decrease in ACP, ALP as well as an increase in GOT and
GPT activities. During the recovery, all of the above metrics returned 1o near-normal levels thanks 1o Carica
papayva treatment of mercury-treated fish. The findings suggested that exposing the fish Labeo rohita o Carica
papava competitively lowered mercuric chlonde toxicity (Ham).

Key words: Labeo rohita, Carica papava, ACP, ALP, GOT and GPT

INTRODUCTION

Many freshwater environments are threatened by pollution produced by the nse of industries,
technology, and informal settlements. Pollution not only reduces the quality of water, but it also has an impact
on all living species in the system. As a result, it's critical to not only identify and manage these pollution
sources, but also to keep an eye on their consequences on the aquatic environment's health. Human activities
are mostly responsible for increasing environmental pollution by introducing undesirable harmful substances
(Bryan, 1976).

Heavy metals are abundant in the natural environment, with the majority of them posing serious health
risks to organisms (Bamennan and Schiesty, 1996). Pollution has toxicological effects due 1o its long-term
persistence and build up in organisms (Goyer, 1996). Heavy metals play an imporant part in metabolic
pathways, but when their concentrations above a certain threshold, they function as physiological, biochemical,
and behavioural inhibitors in orgamisms. Metals are elements that naturally occur in aquatic habitats as a result
of weathering and erosion (Viljoen, 1999). In trace levels, some of these elements are required by living
organisms (for example copper and zinc). For growth and reproduction, essential trace elements have a narrow
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ABSTRACT

According to the literature review, this is one of the pioneer works in the observation of hemocytes in
the cylopoid copepods. The homogemzation and centrifugation methods were used to 1solate the hemolymph
of the zooplanktons. Using eosin stain, hemocytes were stained and identified under a trinocular light
microscope. The presence and absence of eytoplasmic granules in the hemocyte cells were used to classify the
hemocytes identified. Granulocytes, semi-granulocytes, and hyalionocytes were identified as three forms
hemocytes. In a Neubauer counting apparatus, total and differential counts of hemocyies were pedormed. The
results were recorded as 80,000 cells per ul of hemolymph and 45% hyalinocytes, 39% Granulocytes and 16%

semi granulocytes.

Key words: Zooplankion, Copepods, hemocytes, Granulocyles, semi-granulocytes, hyalionocytes,

Macrocyclops edax

INTRODUCTION
Aquatic animals are surrounded by microorgamsms in the aquatic environment that are capable of
initiating infection in these ammals. Unlike fish that possess both mnate and adaptive immumnity, the lower

aquatic animals especially invertebrates lack true adaptive immune systems and they depend upon their innate
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AHSTRACT

50il pollution has noreased over tme due 1o the widesproad use of pesticides and chemical fertilizers in
agreuliura. Earthworms are smportant members of the soill ecosystem. In most ecological systems,
earthworms play 8 oucel role in soil ferulity and the formation of biogene stractures. Furthesmaore,
earthweorm gul muous boosis the blological activities of beneficial soil mroorganisms. The use of
sarthworms o onrich soil with essential nutriants is a cost-affactive and environmantally friendly
process. To control agricultural pests as well as weeds n India, the organophosphorus insecticide -
lambda cyhalothrin and herbicide -pretilachlor ane widely wsed The present study the toxic effect of
lembda cyhalothrin and pretilachlor of souste toxicity and histopathologeal effea reveals intestine of
earthworm L mawnitd 0 a laboratory expenmant. For acute study, mortality of L. mawurith was obsarved
aftor 24, 48, 72, 96 and 120 h of the pesticides exposure. A sub-lethal concentration of lambda cyhalothrin
and protilachlor (1/5* of 86 h LCe value 18 ppm kg' and 27 ppm kg ') was apphed for 30 days
Histology of intestine was observed st 50, 15" and 30= day of the pesticides exposure. On the 9=, 15™day
of experiment, the skin showed significant pathological changes in epsdermis layer, crcular muscle, and
longitudinal muscs. The changes such os vacuol@2stion, degenerated nuclel. damaged epithelial lining of
villi and congestion of blood snuses was cbserved in 30" day. slight damages was observed. These
results sugoes that lamibda cyhalothrin and pretiachior could severvly affec the mtestine up to 15%day
thersafter recovered of exposure when compared to 30® day. Histopathological study in L mauriti’s
intestine & & suitable parameter for detection of soil conlamination by apphestion of pesticades i
agreuliural field
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ARTICLE INFO ABSTRACT

Keywords: The green synthesis of zinc oxide nanoparticles (ZnO NPs) using the leaf extract of Abutilon indicum and its
Plant extract characterization have been investigated. UV-vis, FT-IR, Micro- Raman, XRD, and SEM investigations were used
Phytocompounds

to study the optical, structural, and morphological properties of produced ZnO NPs. The antimicrobial affectivity
of ZnO NPs tested by well diffusion method counter to bacteria; S. aureus, E. coli and one fungal strain;
C. albicans. The absorption peak of UV-vis spectrum was observed at 377 nm. FT-IR function vibration groups
had proved the existence of ZnO NPs. The Micro-Raman analysis showed low and high-intensity bands of 330 and
436 cm ™! concerning ZnO NPs. The XRD configuration indicated the pure crystalline nature ZnO NPs formation
with an approximate crystalline size at 27.89 nm. SEM images showed the structure of NPs to be a spherical
shape with 10-30 nm. The ZnO NPs interact with bacterial cells by electrostatic interaction. It has enhanced the
surface tension and generates reactive oxygen species (ROS), leading to bacterial lysis. Conveniently, synthesized
ZnO NPs can be used against Gram ™ '® bacteria causing infectious disease in the medical field.

Hexagonal wurtzite structure
ROS generation
Nano-drug carriers

1. Introduction

The rapid emergence of bacterial and fungal infections has become a
significant cause of mortalities all over the globe. The availability of
multiple resistance drugs for different bacteria and fungi has further
made the condition more problematic. Worldwide annually, 50% of
hospitalized patients are infected by multiple drug-resistant bacteria
[1]. The development of new alternatives for combat drug-resistant
bacteria became necessary. Various therapeutic values have been prac-
ticed since ancient times and contribute to essential tasks in traditional
medicine. Plants will always be an alternative for the enhancement of
novel drugs.

Abutilon indicum is a domineering herb with potent biological

* Corresponding author.

activities that belong to the Malvaceae family. In the ancient Ayurvedic
system, A. indicum was reported with inflammatory and antimicrobial
activity and used to treat various diseases, including cough, gonorrhea,
piles etc., [2,3]. Besides, essential biologically active constituents such
as carbohydrates, alkaloids, starch, glycosides, flavonoids, and phenol
are also accessible [4]. It has been commonly used as a stimulant pur-
gative, moisturizing cream, pain-relieving, anti-diabetic,
anti-inflammatory, and anti-dot medication as well as to cure leprosy,
urinary infection, jaundice, masses, thirst relief, injury and ulcer
cleansing, menstrual infections, rheumatism, mumps, respiratory
illness, bronchitis, allergies, bloody dysentery, and ear disorders in
conventional medicine [5,6]. The antioxidative, antimicrobial,
anti-inflammatory, hepatoprotective, anticancer, immunomodulatory
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Keywords:
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Man-made saltpans

Naturally-occurring seasonal saltpans serve as a major foraging ground for migratory shorebirds. Nevertheless,
little is known about the role of various environmental factors in determining the density, diversity and species
richness of shorebirds and their prey in India. This study was designed to collect quantitative data for the first

lsf:sreb"ds time on the role of season, salinity, water depth, and prey availability in influencing the density, diversity, and
Corilservaﬁon species richness of migratory shorebirds in the eastern coastal saltpans of Tamilnadu, India. Selected sites were

classified as seasonal saltpans and hypersaline saltpans based on the concentration of salinity in water. Shore-
birds were counted systematically from (August) 2012 to (May) 2015 using the total count method. The mea-
surement of salinity level and water depths of each sighting was also collected. The density, diversity and species
richness of shorebirds showed highest in the seasonal saltpans than the hypersaline saltpans. The monsoon
season attracted more shorebird density, diversity species richness when compared to other seasons. Calidris
alpine was only the migratory shorebird species recorded in both types of saltpans and across seasons. The micro
and macro-invertebrate prey species showed the highest in the seasonal saltpans. The Chironomid larva showed
the highest turnover than other species recorded in the studied saltpans. The multiple regression models showed
that the year, season, salinity, and water depth influence the shorebird density, diversity, species richness, and
prey species’ density with a more significant percentage. The study results found that saltpans are also an ideal
habitat for migratory shorebirds and their diverse prey species seasonally.

1. Introduction

Shorebirds are fascinating creatures (Richards, 1998). They under-
take phenomenal migration in a north-south direction each year pro-
pelled by natural selection to circumvent extremer cold weather. About
two million shorebirds, most weighing <50 g undertake a monumental
roundtrip from Alaska to Australia, covering 25,000 km. They surpris-
ingly live long; the Eurasian oystercatchers, for example, are known to
live beyond 40 years (Colwell, 2010). Therefore, a single shorebird has
the potential to migrate over 200,000 km with a lifespan of just 10 years.
The shorebirds embark on one of the longest-distance migrations

* Corresponding author.

compared to all other species in the animal kingdom. A female shore-
bird, for instance, was recorded to have flown 11,500 km from Alaska to
New Zealand and even without taking a break to feed and rest, which
puzzled the scientific community (Hansford, 2007). Similarly, shore-
birds caught and ringed by ornithologists at the Arctic Russian tundra,
Kazakhstan and Uzbekistan were recaptured at the eastern coastal areas
of Tamil Nadu, India, by our colleagues at the Bombay Natural History
Society (Balachandran, 2012). Throughout their migratory routes, the
shorebirds are naturally wedded to few stopover sites that face enor-
mous threats due to various manmade disturbances.

India’s coastal wetlands support thousands of migratory shorebirds
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ABSTRACT

Globally, the farmers are struggling with polyphagous insect pest, and it is the number one enemy of agri-
products, which made plenty of economic deterioration. Spodoptera litura and Helicoverpa armigera are
the agronomically important polyphagous pests. Most of the farmers are predominately dependent on
synthetic chemical insecticides (SCIs) for battle against polyphagous pets. As a result, the broad spectrum
usage of SCIs led a lot of detrimental outcomes only inconsequently the researchers search the former-
friendly phyto-pesticidal approach. In the present investigation, leaf ethanol extract (LEE) and silver
nanoparticles (AgNPs) of A. catechu (Ac) were subjected to various spectral (TLC, CC, UV, FTIR, XRD and
SEM) analyses. Larval and pupal toxicity of A. catechu Ac-LEE and Ac-AgNPs were tested against selected
polyphagous insect pests. The significant larval and pupal toxicity were experimentally proven, and the
highest toxicity noticed in AgNPs than Ac-LEE. The larval and pupal toxicity of Ac-AgNPs tested against S.
litura and H. armigera LCso/LCqo values were 71.04/ 74.78, 85.33/ 88.91 pg/mL and 92.57/ 96.21 and
124.43/ 129.95 ng/mL respectively. Ac-AgNPs could be potential phyto-pesticidal effectiveness against
selected polyphagous insect pests. In globally, it is significantly sufficient ratification giving towards
the prevention of many unauthorized SCPs.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

et al., 2017). S. litura larvae consumed the different parts of host
flora, including rhizome and causing severe damage, which gives

Most of the quality and quantity of the agricultural product is
directly/ indirectly deteriorated by insect pests in many countries
(Elumalai et al., 2010; Kamaraj et al., 2008; Krishnappa et al.,
2010; Krishnappa and Elumalai, 2012; Misra, 2014). Spodoptera
litura is a predominant polyphagous pest occupied a wide range
of hosting around 200 floral species globally, in which 74 floral
host species noticed from India (Elumalai et al., 2014; Paulraj
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above 60% of revenue loss in India (Elumalai et al, 2014;
Krishnappa et al., 2010a, 2010b). India is a tropical country, poly-
phagous pest (S. litura) surviving and high abundance in that par-
ticular climate; therefore, recently, agriculture is facing severe
economic losses (Paulraj et al., 2017). Helicoverpa armigera is a
multivoltine, agronomically predominant polyphagous pest and it
consumed a wide range of hosts estimated above 300 floras com-
munities globally (Backiyaraj et al., 2014; Namin et al., 2014).
The initial larval stage feeds only soft floral structures then turned
to later stages feed on every part of flora (Gokulakrishnan et al.,
2012).

Globally, most of the farmers are predominantly depending on
synthetic chemical insecticides (SCIs) for battle against polypha-
gous insect fauna (Elumalai et al, 2010; Krishnappa and
Elumalai, 2012). As the results of broad-spectrum usage of SCls

1319-562X/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ABSTRACT

This study presents ethanol’s fabrication by fermenting the golden trumpet flower (Allamanda schottii L)
with the yeast strain Saccharomyces cerevisiae. The changes in different parameters during fermentation
were studied and optimized while producing the ethanol and the end product was subjected to emission
test study by blending petrol and ethanol. The Allamanda floral substrate contains 65% polysaccharides.
The strain S. cerevisiae was obtained in the form of baker’s yeast from a domestic shop. For 100 ml of
slurry, the highest bioethanol yield recorded was about 18.75 ml via optimization of different culture
conditions, including a 1:8 ratio for slurry preparation, maintained under 35 °C, 5.5 pH, 72 h. old inocu-
lum with a quantity of 3.75 g 100 ml~?, fermented for120 h. The highest yield of bioethanol was acquired
under the addition of urea. This technique & design is capable of industrial-scale fabrication of bioethanol
by using A. schottii floral substrates. This research was conducted to fabricate ethanol by fermentation (A.
schottii L) floral substrate with S. cerevisiae. The optimum physiochemical parameters required to obtain
the highest yield of bioethanol from A. schottii flower by fermentation was studied. The immobilization
strategy with a cheap agricultural substrate and magnetic nanoparticles were also studied. The engine
performance and emission studies were done with different blends of petrol and bio-ethanol.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

oil. Huge biomass potential is available in our country to produce
biodiesel and bioethanol, so investing in this sector proves to be

Biomass energy reduces GHG emissions on a large scale. The
CO, released on burning biomass is equal to fossil fuels
(Kongkiattikajorn and Sornvoraweat, 2011). However, during pho-
tosynthesis, the CO, is captured for the growth of biomass and
hence a balance exists. The biomass can be grown on underutilized
farmland (Rankovic et al., 2009). Biofuels are the only renewable
liquid transportation fuels that can reduce dependence on foreign
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economical (Raita et al., 2016). When burnt, the biomass can pol-
lute the air, but at low levels than fossil fuels’ burning. The Sulphur
content, which causes acid rain, are not produced while burning
the biomass. The burnt biomass releases CO,, contributing to
GHG emission but compensated by the photosynthesis process
during biomass growth (Liu et al., 2018).

The first-generation biofuels are obtained from sugary, starchy
and fatty food crops. Molasses, the byproduct of the sugar industry,
are used to produce ethanol (Talebnia et al., 2010). The 2nd gener-
ation biofuels are mainly from lignocellulosic materials. The raw
materials like wood, straw, agricultural, horticultural residues
and forest waste are available in large quantities (Mittal, 1992).
Various methods are available to convert these residues into biofu-
els. This type of biomass focuses mainly on avoiding food crop
resources, which pose a threat to food security (Abdel Ghany
et al.,, 2014). The second-generation processes mainly aim to

1319-562X/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.sjbs.2020.11.034&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.sjbs.2020.11.034
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:mushahid@ksu.edu.sa
https://doi.org/10.1016/j.sjbs.2020.11.034
http://www.sciencedirect.com/science/journal/1319562X
http://www.sciencedirect.com
Ammu
Highlight

Ammu
Highlight

Ammu
Highlight


Journal of King Saud University — Science 33 (2021) 101241

agesarctlloll

King Sand Universay

Journal of King Saud University — Science

journal homepage: www.sciencedirect.com

Contents lists available at ScienceDirect

Original article

Optimization strategies for improved biogas production by recycling
of waste through response surface methodology and artificial neural

L))

Check for
updates

network: Sustainable energy perspective research

Lakshmi C. Gopal °,

* M.R. Kavipriya ¢, Shahid Mahboob ®*,

Khalid A. Al-Ghanim ¢, P. Virik ¢, Zubair Ahmed ¢, Norah Al-Mulhm €, Venkatesh Senthilkumaran ',

Vijayalakshmi Shankar ™

2 SJB Institute of Technology, Bengaluru 560060, Karnataka, India

b Department of Zoology, Annamalai University, Annamalainagar 608002, Tamil Nadu, India

©Unit of Natural Products and Nanotechnology, Department of Zoology, Government College for Women (Autonomous), Kumbakonam 612001, Tamil Nadu, India
4 Department of Botany, Alagappa University, Karaikudi 630004, Tamil Nadu, India

€ Department of Zoology, College of Science, King Saud University, Riyadh, 11451, Saudi Arabia

fC0, Research and Green Technologies Center, VIT University, Vellore 632014, Tamil Nadu, India

ARTICLE INFO

Article history:

Received 13 October 2020

Revised 3 November 2020
Accepted 16 November 2020
Available online 23 November 2020

Keywords:

Flower waste

Biogas production

Response surface methodology
Artificial neural network
Pretreatments

Sustainable energy

ABSTRACT

Objective: The primary aim of the study is to augment the biogas production from flower waste through

optimization and pretreatment techniques.

Methods: Enhancement of biogas production by using response surface methodology (RSM) and artificial

neural network (ANN) was done. The time for agitation, the concentration of the substrate, temperature

and pH were considered as model variables to develop the predictive models. Pretreatment of withered

flowers was studied by using physical, chemical, hydrothermal and biological methods.

Results: The linear model terms of concentration of substrate, temperature, pH, and time for agitation had

effects of interaction (p < 0.05) significantly. From the ANN model, the optimal parameters for the biogas

production process increased when equaled to the model of RSM. It indicates that the artificial neural

network model is predicting the yield of biogas efficiently and accurately than the RSM model.

Chemical pre-treatments were found to enhance the biogas production from flower waste with higher

biomethane kinetics and cumulative yield.

Conclusion: Biogas production was significantly improved with statistical optimization and pretreatment

techniques.

© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

In recent times, about 85% of the world’s universal energy
demands will be obtained from fossil fuels (Edenhofer et al.,
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2010), these are contributing to a lot of global warming and natural
damages (Nigam and Singh, 2011; Rahman et al., 2011). Present
approaches deliver the utilization of alternative energy, which is
renewable, such as biomass, geothermal, solar and wind, to
decrease the GHG. There is an immense possibility for the genera-
tion of biofuels from biomass (Naik et al., 2010).

Liquid biofuels or gaseous fuels that are chiefly made by using
biomass will be classified as three generations (1st, 2nd and 3rd
generations) (Dragone et al., 2010). From the edible portion of
plants, such as seeds, grains and sugars, are considered to be

1018-3647/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
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Abstract: In the present investigation, silver nanoparti-
cles (AgNPs) and silver nanoparticle-based chitosan nano-
composite were synthesized using Cissus arnottiana leaf
extract. The biosynthesized nanoparticles and nanocom-
posites were characterized using SEM, TEM, and AFM to
uncover the morphological characteristics such as size and
shape. The SEM image depicts the size of the nanocompo-
site to be 30-40 nm and shape as spherical. The TEM
results reveal the shape of the nanocomposite to be sphe-
rical and size around 10—60 nm. The XRD results show the
crystalline nature of the AgNPs-based chitosan nanocom-
posite. The SAED analysis pattern seems to be concordant
with the XRD results. The AFM image ensured the precise
surface morphology of the synthesized silver nanocomposite
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in the 3-dimensional pattern. The antimicrobial efficacy of
the biosynthesized AgNPs, AgNP nanocomposite, and chit-
osan nanoparticles was tested against oral pathogens. The
results revealed a potential antimicrobial effect, which states
that it must be converted into nanomedicine to meet future
biomedical needs.

Keywords: green synthesis, silver nanoparticles, chitosan
nanocomposite, Cissus arnottiana

1 Introduction

Recently, the field of nanotechnology arised to a greater
extent due to its ablazing applications in biomedical field
[1]. This attracts huge number of researchers to create
different nanomaterials with specific functions to cure a
disease or to enhance and perform in equipments or pro-
ducts such as health care products, cosmetics, household
products, etc. The nanolevel requirement of these nano-
materials in living cells plays a significant role in out-
raging the disease-causing pathogens and organisms [2].

Nowadays, the disease-causing pathogens become
more resistant to upcoming antibiotic drugs. To combat
this issue, metallic nanoparticles like silver nanoparticles
(AgNPs) have been reported in several studies by researchers
as an effective antimicrobial agent [3-5]. The AgNPs are
majorly used in treating burn and open injuries to avoid
contamination from wound pathogens and other nosoco-
mial pathogens [6]. AgNPs assume a significant part in
science and medication due to their desirable physicochem-
ical properties. AgNPs are known to have antifungal, anti-
inflammatory, antiviral, antibacterial, antiangiogenesis, and
antiplatelet properties [7-9].

In several studies, chitosan, a natural biopolymer,
has been reported to enhance the antibacterial efficacy
of the metallic nanoparticles [10-12]. In this present
study, chitosan was added to Cissus arnottiana leaf

8 Open Access. © 2021 Shanmugam Rajeshkumar et al., published by De Gruyter. This work is licensed under the Creative Commons
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Abstract: Fabrication and use of nanoparticles have pro-
gressively enlarged within the last decade. Herein the
silver nanoparticles (AgNps) were synthesized via the
extract from Marsilea quadrifolia (Mq) as a decreasing
and steadying mediator. The Mg-AgNPs demonstrated
superior toxicity on Zika virus vector, Aedes aegypti with
the LCs, value of 10.69 pg-mL™". The Mg-AgNPs were estab-
lished securely to non-target organisms Artemia nauplii
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and Ceriodaphnia cornuta, and no structural or anatomical
alterations confirm its security to the surroundings. The
antibacterial activity exposed that Mg-AgNPs showed
superior growth inhibition effect against the tested bac-
teria. Furthermore, the Mq-AgNPs showed strong anti-
oxidant activities when compared to Mq leaf extract.
Overall, our results highlight that Mqg-AgNPs are hopeful
and biodegradable devices against mosquito vectors of
therapeutic significance, with moderate toxicity against
non-target aquatic animals.

Keywords: Marsilea quadrifolia, Zika virus, Artemia nau-
plii, Ceriodaphnia cornuta, antioxidant assay

1 Introduction

Mosquito vectors are exclusively liable for spreading
pathogens and parasites of different infections like dengue,
malaria, chikungunya, encephalitis, Zika virus infection,
filariasis, and yellow fever [1-3]. World Health Organization
(WHO) approximates that dengue is passed on from 50 to
400 million citizens yearly on the earth. The appearance of
dengue-resistant strains is a significant challenge to hold; it
has extended and impacted human health [4]. Since com-
mercial vaccines for most diseases spread by Aedes aegypti
do not exist, mosquito control remains a critical component
of all prevention and control campaigns, which typically
rely on pesticide spraying, biological control agents, and
environmental management, among other things. As a result,
developing novel, environmentally acceptable, and effective
mosquito control techniques are critical to ensuring our
future ability to prevent and manage diseases spread by
these insects. Mosquito management is being improved in
numerous regions; however, essential confronts and the
rising mosquito resistances to insecticides require other

8 Open Access. © 2021 Ramachandran Ishwarya et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution
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ABSTRACT

Pollution is severely threatening the wetland habitats. Heavy metals are one among of the major pollu-
tants in wetland habitats. The cadmium (Cd), copper (Cu), chromium (Cr), cobalt (Co), lead (Pb), mercury
(Hg), nickel (Ni) and zinc (Zn), were assessed in the water, sediment, benthic species (polychaetes, mol-
lusc and crustaceans), prawn and fishes. The assessment of heavy metals was done by using double-beam
Atomic Absorption Spectrophotometer (AAS). The Hg, Cr and Co were greater in sediment, Ni and Cd were
higher in polychaetes and molluscs respectively. However, the Cu and Pb greater in crabs and the Zinc
was greater in fishes. The concentration of metals showed significant differences among the various
sources examined (P < 0.05) except Cr (P > 0.05). The inter-correlational analysis among the metals
assessed from the various sources showed that the Cr and Pb not correlated among the eight metals
examined. However, the Cu and Co were correlated with Hg (r = 0.307) and (r = 0.788) respectively.
The nickel was correlated with Hg (r = 0.367), Cu (r = 0.362) and Co (r = 0.432). The Zinc was correlated
with the Cd (r = 0.331) and Hg (r = 0.737). However, correlation of metals among the different sources
shown that the metals of polychaetes correlated with sediment r = 0.637, the metals of crabs correlated
with the sediment and polychaetes r = 0.630 and r = 842 respectively, the metals of molluscs was also
correlated with sediment (r = 0.636), polychaetes (r = 0.889) and crabs (r = 0.894). In addition to that
the metals of prawns was correlated with the polychaetes (r = 839), crabs (r = 0.628) and molluscs
(r = 0.634). The metals of fishes correlated with polychaetes (r = 0.529), crabs (r = 0.710), molluscs
(r=0.493) and prawns (r = 0.593). Indeed the multiple regression model explained that the metals of sed-
iments influence the accumulation of metals in biotic species such as polychaetes, molluscs, crustaceans,
prawns and fishes with 84% (F = 21.079; p < 0.001).The order of the heavy metals in the water, sediment
and biotic species was Hg > Pb > Ni > Cr > Zn > Co > Cu > Cd. The study found that the level of heavy metals
at various sources in the sanctuary is showing considerable warning and the sanctuary is required inten-
sive assessment on various aspects of pollution since the Point Calimere Wildlife Sanctuary is supporting
several species of migratory and endangered shorebirds seasonally.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The wetlands habitats are most productive ecosystem in the
world, providing suitable habitats for various species of aquatic
organisms which are depends on it. Nevertheless the coastal wet-

ELSEVIER Production and hosting by Elsevier

land habitats including intertidal mudflats are functioning as a
proper shelter, feeding and breeding grounds for various species
(Balachandran, 2012; Sivaperuman and Venkatraman, 2014). But
recently several wetlands are under severe threats due to various

https://doi.org/10.1016/j.sjbs.2020.11.072
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A simple method has been needed to synthesize nanoparticles (NPs) to avoid environmental pollution, an
alternative chemical and physical method. This current study deals with phytosynthesis of gold (Au) and plat-
inum (Pt) metal doped with titanium oxide (TiO2) NPs using Enterolobium saman bark extract. This extract plays a
vital role in reducing and stabilizing Au and Pt doped into the TiO, NPs lattices. Phytosynthesized samples were
characterized by XRD, SEM, ED-XRF, TEM, FTIR, Raman, and UV-vis-DRS analyses. The metal doping effect has
decreased bandgap energy and particle size, whereas increased conductivity for TiOz/M-Au and TiO2/M-Pt NPs
compared to pristine TiOy NPs. Phytosynthesized NPs were fabricated for dye-sensitized solar cell (DSSC) and
photocatalytic behaviour against methylene blue (MB) dye was studied. An obtained result demonstrates that
TiO2/M-Au NPs have excellent feasibility for applying DSSC and photocatalytic application due to particle size,
crystallite size, absorption ability, and bandgap energy. Besides, synthesized samples were measured with cyclic
voltammetry and impedance spectroscopy found that the metal doping is drifted the dielectric and increases that
the metal doping is drifted the dielectric increases electro-catalytic of the TiO,. Different concentrations of all
NPs were tested against Escherichia coli MTCC 40 and S. aureus ATCC 6633 bacteria by a well-diffusion method.
The 10 mg concentration of all NPs showed better antibacterial activity. However, we believe that the proposed
simple phytosynthesized method provides an efficient way to overcome the chemical and physical methods.

1. Introduction

Apparently, due to the lightweight, easy accessibility, high perfor-
mance, and non-toxicity, biologically derived titanium dioxide (TiO2)
based nanomaterials have recently been very desirable in the field of
energy harvesting and environmental remediation [1]. The Food and
Drug Administration (FDA) and Environmental Protection Agency (EPA)
regulations have reported that 50 pg/kg body weight/day of TiO2
nanoparticles (NPs) is a safe dose for humans. In contrast, the toxicity of
TiOz NPs in cellular function depending on the size, shape, surface
defect, coating, adsorbed groups, solubility, and surface charge [2].
TiOy-based nanomaterial has considerable potential for dye-sensitized
solar cells (DSSCs) applications. DSSC promises third-generation solar

* Corresponding authors.

cells for research and development in the area of renewable energy
harvesting. High power conversion efficiency (PCE) and stable solar
cells because of their cost-effectiveness. Due to the optical band gap and
effective charge isolation separation, the TiO, nanostructure has also
been used in photocatalytic dye degradation applications [3]. A tradi-
tional DSSC consists of four components: dye as a primary sun-absorbing
part to generate photoelectron, nanocrystalline semiconducting mate-
rial to anchor dyes, and develop the electron-hole pair, an effective
electro-catalytic counter-electrode to transmit the produced
electron-holes pair to complete the circuit [4]. Compared to other metal
oxides such as SnO5 and ZnO [5], regular nanocrystalline TiO4 layers are
used as photoanodes. Dyes based on ruthenium are more effective and
are used conventionally in different dyes tested for better absorption [6].
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ARTICLE INFO ABSTRACT
Artidf’ history: Carbon dioxide gas is the key element of the carbon cycle and a major source for photosynthesis, but for
Received 4 November 2020 the past 150 years, the atmospheric CO, has been increased drastically from 250 to 418 ppm due to the
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extreme utilization of fossil fuels. This accelerated release of CO, acts as a major source for climatic
change due to the greenhouse gas effect resulting in global warming and melting of polar ice caps, alter-
ation in biogeochemical cycles, altered rainfall, ocean acidification, eutrophication of lakes, imbalance in
the ecological communities and extinction of some species, effects on soil fertility, changes in the meta-
bolism and at the molecular level. Reduce, reuse and recycle strategy can be applied to control elevated
CO, levels by preventing deforestation, using renewable energy as an alternative for fossil fuels and reus-
ing the atmospheric CO,. Carbon capture and storage (CCS), Carbon capture and utilization (CCU) are the

Keywords:
Carbon dioxide
Health effects

gtt;lrl:;m two technologies adapted to capture the atmospheric CO,, utilize it, and focus on permanent storage in
Sequestration the geological sites. Captured CO- is used to produce many value added products such as polymers, bio-
fuels, reactants etc. Plants and microorganisms act as a natural CO, filter. Several biomolecules such as
carbohydrates, proteins, and lipids are produced due to the biological carbon fixation process using pho-
tosynthesis. Six different photosynthetic pathways and some non-photosynthetic pathways to fix atmo-
spheric CO, have been reported in diverse species of plants and microbes such as bacteria, fungi, yeast,
algae etc. Algae are the most potent microbe in CO, utilization and biological carbon fixation compared
to other microbes and used widely on a large industrial scale for biofuel production. Algal biofuel produc-

tion using captured CO, is the best productive method to recycle and reduce atmospheric CO,.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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ARTICLE INFO ABSTRACT

Article history: Various microorganisms present in beverages as contaminants, yet few can develop in the presence of

Received 5 November 2020 acidic and low oxygen conditions. Notably, yeast is the dominant microbe group present in the fruit juices

ieV‘SEdj? Ng"embte)r 2(2)23 and drinks in the fruit juices and drinks. Due to the microbe development and secondary metabolite pro-

ceepte 0 oecember 020 duction, such as polluting compounds, carbon dioxide, and spoilage, the beverages were identified. Yeast
Available online 29 December 2020 . . . . R :

and molds are considered to be a vital microbe that causes deterioration. The primary reason for the dete-

rioration in fruits and fruit juices is because of the contamination caused by fungi and yeast, and some-

gg/ ‘év:;?; times damage may cause by insects. Sugars and sugar concentrates are generally polluted with
Microbial spoilage osmophilic yeasts, for instance, Z. rouxii. This review mainly focuses on the types of spoilages in soft
Infectious diseases drinks and beverages and their control measures.
Prevention © 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
Human well-being article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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The present work aims to synthesize zinc oxide (ZnO) nanoparticles via green approaches using leaf
extract of Parthenium hysterophorus. UV-vis and FT-IR tests confirmed the existence of biomolecules,
active materials, and metal oxides. The X-ray diffraction structural study exposes the ZnO nanoparticles
formation with hexagonal phase structures. SEM and TEM analysis reveal surface morphologies of ZnO

nanoparticles and most of them are spherical with a size range of 10 nm. ZnO nanoparticles were

Keywords:

Leaf extract

ZnO nanoparticles
Reactive oxygen species
Sesamum indicum
Health care

Human wellbeing

revealed strong antimicrobial activity against both bacterial and fungal strains. The germination of seeds

and vegetative growth of Sesamum indicum has been greatly improved.

© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Nanotechnology is a multidisciplinary scientific domain and has
been used in various science fields, including chemical, physical,
biological, pharmaceutical and material science (Porter and
Youtie, 2009; Govindarajan et al., 2016a,b; Govindarajan, M. and
Benelli, 2016, 2017; Balalakshmi et al., 2017; Divya et al., 2018;
Fahimmunisha et al, 2020). The promising application of
nanotechnology unlocked up a new scope and perspective in
agriculture. The relatively small size, high surface to volume ratio
and characteristics optical properties of nanomaterials find the
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application from plant protection to nutrition and management
practices in the farm (Shang et al., 2019). The perceptive of nan-
otechnology provides a new precision to agriculture with particu-
lar reference to fertilizer. The effects and efficiency of nanoparticle
uptake on growth and metabolic activities may vary between the
plants (Rastogi et al., 2017). The uptake concentration of nanopar-
ticle influences the germination process and plant growth. Defi-
ciency of zinc (Zn) is one of the major micronutrient problems
affecting crop production, mostly calcium carbonate-rich alkaline
soils (Takkar and Walker, 1993). The calcium carbonate abundant
soils and alkaline pH may reduce both the obtainability and solu-
bility of Zinc to the crops (Alloway, 2009; Rashid and Ryan,
2004). The Zn fertilizers such as zinc oxide (ZnO) and zinc sulphate
were used to compensate the Zn deficiency in soils (Mortvedt,
1992) but were limited to their applications due to Zn non-
availability to the plants. Apart, the application of chemical fertil-
izer leads to adverse effects on livestock, beneficial soil microor-
ganisms and finally reduces soil fertility. In order to combat this
problem, more effective and non-persistent fertilizer such as con-
trolled release formulation is therefore required. ZnO nanoparticles

1319-562X/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ARTICLE INFO ABSTRACT
Aftic{e history: Most microorganisms are used as a foundation of bioplastic production and also used for the decompo-
Received 21 December 2020 sition of plastics. Although bioplastics production is considered expensive than artificial plastic, it has

Revised 14 January 2021
Accepted 28 January 2021
Available online 10 February 2021

many advantages over them. Some bio-polymers have also gained public acceptance and are now being
produced. The useful breakdown of plastic bags takes more than a thousand years. For the decomposition
of plastics, microorganisms should be calculated extensively so that solid wastes can be decomposed.
Thus, microbes have been played an important role in decompose as well as the production of plastics.

Ke.y words: . © 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
Microorganisms icle under the CC BY-NC-ND li http://creati g/li b d/4.0/)
Decomposition article under the -NC- icense (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Bioplastic

Solid wastes
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ABSTRACT

Cancer growth is a developing significant public health threat, and notwithstanding the advances in biomedical
research and innovation, a pressing need is felt for the progress of new anticancer drugs. Sulfated poly-
saccharides, such as ulvan from green macroalgae, exhibit a diverse range of biological applications. In this
study, a novel p-mannose-mediated targeted drug delivery system (GO-CH-Ma) for targeting glioblastoma
cancer was developed by loading Ulvan lactua as the anticancer model drug onto functionalized graphene oxide.
Ultraviolet spectroscopy, Fourier-transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD) and Zeta
potential were used to describe the main physicochemical properties of the chitosan-functionalized graphene
oxide (GO-CH). Similarly, scanning electron microscopy (SEM) and transmission electron microscopy (TEM)
enabled the study of surface morphology. The entrapment of ulvan on GO-CH-Ma has been observed to be 88%.
The biocompatibility of the nanocarrier and drug-loaded nanocarrier was studied via hemolysis and anti-
inflammatory assay. The in vitro drug release profile of ulvan revealed a pH-dependent-controlled release sys-
tem observed by UV-Visible analysis. Moreover, a human glioblastoma cell line (U87) was used to examine the
preliminary in vitro cytotoxicity. Finally, a mannose-decorated GO-CH carrier loaded with ulvan demonstrated a
promising targeted drug delivery system to treat in vitro glioblastoma.

1. Introduction

Marine polysaccharides are a vital source of compounds with ther-
apeutic applications because they are stable, inexpensive, biocompat-

Nanotechnology has made a meaningful contribution to nano-
medicine’s advancement, thereby demonstrating extraordinary gua-
rantees to improve restorative methodologies against various diseases.
Nanomedicine speaks to a chance of focusing on procedures and mul-
tifunctionality. Despite the significant advancement in medicine, the
majority of tumors are still incurable, and malignant gliomas being the
most concerning. Additionally, glioblastoma (GBM) is the most malig-
nant and exceptionally vigorous, having a place to evaluate IV gliomas
as per the WHO [1,2].

* Corresponding author.
** Corresponding author.

ible, non-toxic, safe, and biodegradable. Many researchers have studied
polysaccharide-based nanomaterials for biomedical applications such as
drug delivery, gene delivery, cancer therapy, wound dressing, and
antimicrobial activity in recent years [3-5]. Green algae (Chlor-
ophyceae), red algae (Rhodophyceae), and brown algae (Phaeophyceae)
are the three major types of macroalgae. In particular, macroalgae are an
excellent candidate for sulfated polysaccharides and have piqued the
interest of cosmetics, nutraceuticals and pharmaceutics [6].

Ulvan (UL) is a naturally occurring anionic sulfated polysaccharide

E-mail addresses: soniakesavanmc2@gmail.com (S. Kesavan), vaseeharanb@gmail.com (B. Vaseeharan).
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ABSTRACT

Soil pollution has increased over time due to the widespread use of pesticides and chemical fertilizers in
agriculture. Earthworms are important members of the soil ecosystem. In most ecological systems,
earthworms play a crucial role in soil fertility and the formation of biogenic structures. Furthermore,
earthworm gut mucus boosts the biological activities of beneficial soil microorganisms. The use of
earthworms to enrich soil with essential nutrients is a cost-effective and environmentally friendly
process. To control agricultural pests as well as weeds in India, the organophosphorus insecticide -
lambda cyhalothrin and herbicide -pretilachlor are widely used. The present study the toxic effect of
lambda cyhalothrin and pretilachlor of acute toxicity and histopathological effect reveals intestine of
earthworm L. mauritii in a laboratory experiment. For acute study, mortality of L. mauritii was observed
after 24, 48, 72, 96 and 120 h of the pesticides exposure. A sub-lethal concentration of lambda cyhalothrin
and pretilachlor (1/5% of 96 h LCso value 1.8 ppm kgt and 2.7 ppm kg?) was applied for 30 days.
Histology of intestine was observed at 5t, 15t and 30t day of the pesticides exposure. On the 5t, 15t day
of experiment, the skin showed significant pathological changes in epidermis layer, circular muscle, and
longitudinal muscle. The changes such as vacuolization, degenerated nuclei, damaged epithelial lining of
villi and congestion of blood sinuses was observed in 30t day, slight damages was observed. These
results suggest that lambda cyhalothrin and pretilachlor could severely affect the intestine up to 15thday
thereafter recovered of exposure when compared to 30t day. Histopathological study in L. mauritii’s
intestine is a suitable parameter for detection of soil contamination by application of pesticides in
agricultural field.
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Abstract: We investigate the nonlocal Gross-Pitaevskii (GP) equation with long-range dipole-dipole
and contact interactions (including binary and three-body collisions). We address the impact of
the three-body interaction on stabilizing trapless dipolar Bose-Einstein condensates (BECs). It is
found that the dipolar BECs exhibit stability not only for the usual combination of attractive binary
and repulsive three-body interactions, but also for the case when these terms have opposite signs.
The trapless stability of the dipolar BECs may be further enhanced by time-periodic modulation
of the three-body interaction imposed by means of Feshbach resonance. The results are produced
analytically using the variational approach and confirmed by numerical simulations.

Keywords: Bose-Einstein condensates; Gross—Pitaevskii equation; dipole-dipole interaction; varia-
tional method; Runge-Kutta method; Crank-Nicolson method

1. Introduction

The advent of Bose-Einstein condensates (BECs) in %2Cr [1,2], 1**Dy [3,4] and '%8Er [5]
accompanied by long-range dipole-dipole (DD) interactions superimposed on the contact
inter-atomic collisions has impacted the investigation of ultracold quantum gases [6].
The anisotropic character and long-range nature of DD interactions endows the dipolar
BECs (DBECs) with several distinct features such as the subordination of stability on the
trap geometry [1,2], roton-maxon character of the excitation spectrum [7,8], new dispersion
relations for elementary excitations [9,10], novel quantum phases [11,12], explicit [13,14]
and hidden vortices [15], specific vortex-antivortex pairs [16], anisotropic multidimensional
solitons [17,18], quantum droplets stabilized by beyond-mean-field effects [19-21], etc.
The above phenomena arise due to the interplay between the contact s-wave interactions
and the dipolar attraction or repulsion [22]. Tuning contact interactions by means of the
Feshbach resonance is an important tool in analyzing the properties of DBECs [7,8]. In
particular, DBECs with pure long-range interactions can be made by tuning the contact
interactions to zero.

The theoretical description of a dilute weakly interacting DBEC is based on the Gross—
Pitaevskii (GP) equation with the nonlocal DD-interaction term [1,2,23-25]. In particular,
the combination of local and nonlocal terms in the GP equation can support various species
of bright and dark matter-wave solitons. In the alkali BECs, bright solitons exist when the
negative (attractive) contact interaction exactly balances the dispersion (kinetic-energy)
term [26,27]. In DBEC, the nonlocal DD interaction term may reinforce local ones originating
from the s-wave contact interaction. DD interactions are strongest in the atomic condensates

Appl. Sci. 2022, 12, 1135. https:/ /doi.org/10.3390/app12031135
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Abstract

Thanjavur District is geographically located in the Cau-
very delta area, and it is known as the "rice bowl™ of Tamil
Nadu State. Fruitful terrain was equally fertile ground for the
creation of art, architecture, and culture. The study of the
general land use pattern in Thanjavur District, Tamil Nadu,
is an essential part of agricultural geography since it offers a
solid foundation for the planning and development of the
farming sector in the district. The agricultural industry is the
most important source of revenue for the people of the Than-
javur District. Finally, this research discovers thal the Than-
javur districts land use classifications have been determined
taluk-by-taluk utilising the Geographic Information System
(GIS). As a result, the current paper covers the overall land
use pattern in Thanjavur District, Tamil Nadu: A Geograph-
ical Analysis.

Keywords: Land use/land cover, Geographic Information
System (GIS), Thanjavur district.

Introduction

Agriculture is the science and art of producing plant life
from the soil to benefit humans and other living things. It
includes all the productive efforts he put into raising differ-
ent products by increasing with other natural recourses to
satisfy his needs and wants. Agriculture is the backbone of
the Indian economy. In India, nearly 70 % of the tolal popu-
lation and 90 % of the rural population is engaged in agricul-
ture. Land use can be considered an important aspect of the
land-man relationship, and it has been studied particularly
relevant 1o agricultural geography (Yuvaraj et al, 2020;
Gumma, 2015; Sujatha et al., 2011).

Numerous foreign and Indian geographers have interpret-
ed the idea of land use differently. For, the land must be ex-
ploited to meet the legitimate wants and aspirations of the
people as feasible (NRSA, 2006, 2007). Essentially self-
explanatory, the phrase land use refers lo the real and precise
usage of an earth's surface in terms of natural main land use,

such as the land beneath the forest, grassland, farming, or
other similar land uses, as opposed 1o other land uses. The
term "land usage™ refers to all industrialised and developing
areas on their surface, for a specific point at a given time and
space (Arulbalaji, 2019; Gumma et al., 2015; Freeman,
1968). Land use is any permanent or cyclic human interven-
tion on the environmenl to salisfy human needs
(Ganeshmoorthi, 2018; Prabu and Dar, 2018; Sangeetha and
Baskaran, 2011). Land use appropriateness is a tract's poten-
tial to accommodate various land use patterns under specific
cultural and socio-economic circumstances (Lenin Sundar et
al., 2019; Vink, 1975). Symons (1978) states that land-use
maps are crucial instruments for regional development and
planning. (Krishnan, 2014).

Thanjavur district has been known for its agricultural ac-
tivity from ancient times. The Granary of Tamil Nadu is in
the deltaic area of the famed river Cauvery and is criss-
crossed by a vast network of irrigation systems and irrigation
systems. Tropical vegetation abounds in this coastal area. An
important part of agricultural geography is the study of gen-
eral land-use patterns in the Thanjavur District.

The Study Area

Located in southern India, Thanjavur is a significant cen-
tre of art and architecture. The city of Thanjavur is home to
the majority of the magnificent living Chola temples, which
are all designated as UNESCO World Heritage Sites. On the
eastern coast of the Indian state of Tamil Nadu, Thanjavur
district is situated. Its latitude ranges from 90° 50" to 11* 25’
north, while its longitude ranges from 78° 45'to 70° 25’ east.
It has a total area of 3,411 square kilometres (Fig.1). The
Coloroon River separates the district from the Perampalure
and Thiruchirappalli districts to the north. It is bordered on
the east by the Thiruvarur and Nagapattinam districts, on the
south by the Palk Strait and Pudhukottai district, and on the
west Pudukkottai and Thiruchirappalli districts. It is also
bordered on the east by the Thiruvarur and Nagapattinam
districts. Thanjavur district is divided into three revenue
divisions with eight taluks with fourteen blocks and three

municipalities.
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SURVEY OF MARINE TOURISM AND AROUND
NAGAPATTINAM DISTRICT - A STATISTICAL
ANALYSIS

Abstract

The Marine tourism industry has different characteristics and it has a hospitality business. This study
examines the various components of socio-economic and coastal tourism in Nagapattinam, Tamil Nadu and the
perception of tourism people about the ecological status of tourism. The rescarcher concluded that the prnimary
data from the 150 respondents in the study area were obtained through interview methods, as well as using
statistical tools such as SPSS techniques and frequency and conimunication. The findings of the study suggest
that it is necessary to make the contribution and growth of residents more sustainable.
Keywords- Coastal Tourism, Socio-Economic, Environment, Development.

1. Introduction

Tourism is one of the largest industries in the world. The coastline of Tamil Nadu is about 1076 kms,

which is 15% of the total coastline of India, stretching along the Bay of Bengal, the Indian Ocean and the
Arabian Sea. It is one of the longest coastlines of 187.9 kms and the second longest coastline. One of the most
common types of tourism is coastal tourism. It is strongly dependent on natural and cultural aspects. Coastal
tourism has become the main face of modem life. Coastal tourism is a process that attracts tourists, especially
coastal ecosystems. Most coastal tourism takes place on the coast and in the immediate vicinity of the coast.
The growth of tourism in general and in coastal areas in particular is related to three main factors: increased
personal incomes, leisure time and improvements in transportation system and greater public awareness of
world destinations due to improved communications (EEA, 2001). We can examine the interdependent
relationships between tourism and the environment in terms of the interaction of the visitor, the place and the
host community (UNWTO, 2004). Sustainability principles refer to the environmental, economic and socio-
economic aspects of tourism development and a suitable balance must be established between these three
dimensions to guarantee its long-term sustainability (UNEP & UNWTO, 2005). This growth, which has
reached it is peak in recent decades exert pressures on the environmental and cultural resources of coastal arcas
patterns of tourist destinations (Marina & Alessio, 2009).

2. Study area

The present study area is located in the eastern part of Tamil Nadu and Nagapattinam is one of the
coastal districts of the state. It is a peninsular delta district, bordered on the east by the Bay of Bengal, on the
south by the Balk Strait and coastal plain land on the west and north. The district is geographically located
between 10° 10° and 11° 50’ North latitude and between 79° 30" and 79° 50° East longitude. The total
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ABSTRACT:

This study investigates achievement level of clients towards Life Insurance Corporation in Chennai
city. Because of expanding mindfulness among individuals about their vulnerability of life and
expanding rivalry in Insurance area, it is critical for Insurance Companies to comprehend the
essential of their clients. The primary point of this investigation is to know the purchaser
achievement towards LIC. This investigation depends on essential information which is gathered
through survey among 160 policyholders in Chennai and information were broke down with factual
device like rate is utilized to recognize the components in charge of buyer achievement towards
LIC.

Keywords: LIC; Consumer Achievement; Consumer Awareness.
1. INTRODUCTION:

Protection business wad quickly developed in eighteenth century. Individuals are shaky towards
dangers and vulnerabilities. Time of death of an individual isn't sure. Each judicious man is
progressively wary about keeping them from hazard or limiting or giving impact against it.
Protection segment have made conceivable to cover the hazard which is inconceivable. Insurance
agencies began to move the hazard and hazardous to the interpretation of who are happy to
acknowledge the weight for monetary thought. The principle goal of protection organization is to
dispense with the hazard on the substitution conviction for dubious and in this manner it makes
collaboration among the policyholders for spreading their hazard. Because of expanding rivalry in
Insurance division and expanding desire for policyholder's prompts measure the mindfulness and
achievement level of the clients. LIC began to give more administrations so as to fulfill the necessity
of the client and for their prosperity and survival in the Insurance Sectors. Because of progress in
taste and inclination of the policyholder it is getting to be hard for the insurance agency to
comprehend and quantify the administration viably.

2173


Ammu
Highlight

Ammu
Highlight


financial performance of oriental insurance company Itd

Turkish Online Journal of Qualitative Inquiry (TOJQI)
Volume 12, Issue 10, October 2021: 2265-2272

Financial Performance Of Oriental Insurance Company Ltd

m.com m.phil.
Guest lecturer, pg & research department of commerce
Govt. College for women (a), kumbakonam
(affliated to bharathidasan university)

Dr. P. Hemalatha.,
m.com. M.phil., m.ed. Ph.d.
Research supervisor & principal,
Raja doraisingam government arts college,
Sivagangai.

Abstract

Insurance is been an vital part of the Indian Financial system, after 17 years of Liberalization of
Insurance Industry in India, it has taken a new trajectory as many life insurers have managed to list
themselves in the Indian bourses. The Indian Insurance is growing faster since 2000, as it has been
liberalized after more than 50 years, where private life insurers have entered the insurance sector with
innovative practices leading to more business as it clearly needs a lot of finance that can now be
mobilized through the cleaner equity capital from a longer perspective. The Oriental Insurance
Company actions adds to transparency, governance, accountability after liberalization of sector and
also to improve the focus towards profitability of the Indian Insurance Industry. This study attempts
to measure the financial performance of oriental insurance company Itd.

Keywords: Life Insurers, Financial system, Profit after tax, Net premium, Net Claim, Investment
Income, financial performance

Introduction

Insurance is the backbone in managing the risk of the country. The insurance providers offer diversity
of products to business, providing protection from risk thereby ensuring financial security. It helps
individual and organization to minimize the consequences of risk which impart significant cause on
the growth and development of insurance industry. Indian insurance industry is facing major
challenges in reaching out willing customers, providing them services, acquiring and retaining players,
product and distribution innovation etc. Apart from addressing the challenges of customers, improving
the performance to achieve profitable growth is another big challenge faced by Indian life insurers. To
sustain the profitable growth, private companies are struggling in spreading awareness about need of
insurance, developing brand strength, meeting regulatory demands, establishing wide network of
distribution channels and setting infrastructure. Oriental insurance sector anticipate different segments
of customers with different needs thereby raising the importance of new and competitive dynamics.
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Abstract:

The financial structure of Urban Local Bodies in India is mainly comprises of tax and non-tax
revenues as major source of revenues and these local bodies also receive grants-in aid and other
concessions from the Government. The expenditure of the municipalities are classified as
establishment expenditures, administration expenditures, operating, repairs & maintenance
expenditures finance expenses and depreciation. Therefore this study is focussed on the evaluation of
budget analysis of Kumbakonam Municipality using trend analysis using actual and estimated
values. For further study Chi-square test is used.

Key words: Urban Local Bodies, Source of revenues, Grants-in aid.

Introduction

Financial Management is used in each and every organisation, whether it is trading or non-trading
organisation. Finance is needed to promote or establish business, acquire fixed assets, make
investigations such as market survey, develop product, keep men and machine at work It is necessary
as it guides in

¢ Financial planning and successful promotion of an enterprise,

e In acquisition of funds at a minimum cost,

e In efficient usage and allocation of funds,

¢ In taking sound financial decisions and

e In promoting and mobilising individual and corporate savings.

Urban Local Government(ULG):
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ABSTRACT

Cloud computing is a dispersed collection of resources that is made available to users. It provides
users with nearly unlimited pay-peruse computing services without the responsibility for the
underlies. The aim of cloud service providers is to allow effective use of resources and optimise
benefit. These results in task planning, in cloud computing, to be a central and challenging problem.
Cloud task forecast is an NP-hard optimisation problem, which has been suggested for solving by
several meta-heuristic algorithms. A successful task manager should adapt his planning approach to
evolving conditions and task styles. This research paper proposes a advance Ant colony optimization
algorithm by adding up ant onlookers for the adaptation and diversification of strengthening
strategies with the added ants.

KEYWORDS: Cloud Computing, Task Scheduling, Optimization technique, Ant Colony Optimization,

Multi-Objective
DOI Number: 10.14704/nq.2022.20.6.NQ22854

NeuroQuantology 2022; 20(6): 8627--8634

1. INTRODUCTION

The end user working in cloud environment is
allowed to access the entire stack of
computer resources, from hardware to
software. Cloud storage systems are on pay-
as-you-go basis. Depending on applications
demands, the service user may lessen or
increase the usage of resources available. This
is solitary benefit of cloud computing [1],[2]
but the expense for this benefit should be
paid by service users. The customer of the
cloud service can charge and release
resources at any time. Any service that is
based on application specifications is free for
the cloud service customer. When the user
does not select a correct service it will create
a great problem. Therefore, the planning of
tasks and allocation of resources are
compulsory components of cloud science. The
resource use efficiency depends not on the

elSSN 1303-5150

random allocation of resources, but on the
planning and load balance methodologies.
Computers in the cloud are used extensively
to solve complex tasks (user requests). The
use of the scheduling algorithm is
recommended for solving complex task
problems. The tools are leveraged in such
planning algorithms.

Task scheduling is one of the intricate
issue in cloud computing. An effective use of
resources may lead to an adequate scheduling
of tasks. The greatest value of cloud
computing is the optimum usage of resources
[3].Distribution of resources and task
scheduling are thus two sides of one coin.
Each one has an impact on the other. Without
considering hosting infrastructure, users on
the internet, currently have access to content
from anywhere, anyplace and anytime. Many
computers form part of the hosting

www.neuroquantology.com
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ABSTRACT
4
The present paper analyze about the tourism of Nagapattinam districl with /mﬁfms dimensions.

"Coastal and marine tourism includes those recreational activities which _fnvofve travel away from one’s
place of residence which have as their host or focus the marine environment and/or the coastal zone.”
ICMTS.The present study analyzed using the Simple statisti " m Hods, Chi s ware Test, ANOVA Test and
SPSS Factor analysis, Nagapattinam is a developing district and-it also dwmdjor pilgrimage centre for
Hindu, Christians and Muslim. So the district has the religious vilues. It alSo having the coastal tourist spots
of Kodiyakkarai, Tharangambadi, Poombuhar and Velankanni. From the findings there is significant
development in economy of Nagapattinam district due to tourism. In general, Nagappatiinam district has

enormous the potential (o attract tourists which will generate employment opportunities economic status of

the people.
Key words: Tourism, Development, Determining factors, social impact.
INTRODUCTION:

Tourism is a Major industry and it play
gives immense pleasure to the people. So people desire to
different places. The number of Foreign Tourist Arrivals (FT
million as compared to 10.04 million in 2017. The growth rate in FTAs during
compared to 14.0% during 2017 over 2016 (India Tourism Statistics 2019. Ac
Satistics 2019, Tourism continues to play an important role as a foreign exchange earner for the country. In
2018, foreign exchange earnings (FEE) from tourism were US$ 28.59 billion as compared to USS 27.31
billion in 2017, registering a growth of 4.7%." According to United Nations World Tourism Organization
(2020, “Travel as the activity of moving between different locations offense for any purpose but more 50 for

s a essential role in the economic progress of a country. It
seen various places and have interest to se¢
As) in India during 2018 increased to 10.36
2018 over 2017 was 5.2% as
cording to India Tourism
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Abstract

The existence of a strong and recognized trade union is a prerequisite to industrial peace. Decisions
taken through the process of collective bargaining and negotiations between employer and unions are
more influential. Trade unions play an important role and are helpful in effective communication
between the workers and the management. A union acts as an intermediary between employees and
Corporation and provides a necessary complement to legislated benefit and protection. Unions
bargain with management for the successful increase workers salary and wages benefits through
collective bargaining. The impact of unions on worker's wage and salary benefits therefore, the aim
of the study is to analyze member’s satisfaction salary and wage benefitswith the activities of trade
unions in the TNSTC kumbakonam divisionTamil Nadu. The result of the study reveals that among
the skilled, semi-skilled and unskilled workers, the majority of the skilled workers perceive moderate
satisfaction, whereas the majority of the semi-skilled and unskilled workers perceive a high level of
satisfaction with the activities of the trade unions in the study unit.

INTRODUCTION

A trade union is an organized association of workers formed to protect their rights and interest. In the
rapid programme of industrial development of India and with the implementation of new economic
policy, trade unions have come to occupy a critical position in the success of industrial relations in
the country. The Trade Unionism in India has been undergoing rapid changes due to socioeconomic
transformation also. It is an important instrument to promote class collaboration and harmony. They
are found as an instrument of solving social economic, political and psychological problems of large
scale industry, machine, technology and mass production. Trade unions can reshape the relationship
between the employers and employees in order to maintain an atmosphere of industrial peace and
harmony. Trade unions play a significant role in securing the nature of the job and enforcing the
rights on the job. Unions act as an intermediary between employees and Corporation and provide a
necessary complement to legislated benefit and protection. Unions bargain with management for the
successful increase of worker wages, other benefits through collective bargaining. The impact of
unions on worker's wage and salary benefits is presented in Table 4.11
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Abstract

This Paper addresses the collective bargaining of TNSTC trade union members, the future of
collective bargaining, the conditions necessary for successful collective bargaining, some of the
advantages of collective bargaining, issues of concern for employers and guidelines for employers on
the process of bargaining itself. Collective bargaining is specifically an industrial relations
mechanism or tool, applicable to the employment relationship as a process. In collective bargaining
the union always has a collective interest since the negotiations are for the benefit of several
employees. Where collective bargaining is not for one employer but for several, collective interests
become a feature for both parties to the bargaining process. In collective bargaining certain essential
conditions need to be satisfied, such as the existence of the freedom of association and a labour law
system. collective bargaining took a new turn as trade unions were forced to examine seriously their
approach to the preparation of proposals and the presentation of their case to bargain collectively is
the performance of the mutual obligation of the employer and the representative of the employees to
meet at reasonable times and confer in good faith with respect to wages, hours, and terms and
conditions of employment,

Keywords: TNSTC employees, Collective bargaining, Transport employees.
CONCEPT OF COLLECTIVE BARGAINING

TNSTC is the second largest government bus transport corporation in India and is well
known for its route coverage almost too every remote area within Tamil Nadu. In Tamil Nadu,
TNSTC (Kumbakonam) Ltd accounts major stake. Transportation service here is more than 40 years
old and is the back bone of the economy of this division. In this study area, majority of the TNSTC
workers are getting membership in various trade unions. So that the researcher concentrate the trade
union’s collective bargaining system. The phrase “collective bargaining was first coined by Sidney
and Beatrice Webb. This was widely accepted, particularly in the developed countries. Generally by
collective bargaining we mean, an essential element of economic democracy, is a ‘two party’
procedure for arriving at a commonly agreed solution. The term is thus used to describe the
procedure, whereby employers must attempt to reach agreement about wage-rates and basic
conditions of labour with trade unions, instead of with individual workers. In other words, it is the
process of discussion and negotiation between an employer and a union culminating in a written
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Received: 16 November 2021 ABSTRACT

slaczpuzdl 27 Wil 2022 Pomadasys maculatus (Blotched-grunt, saddle grunter) generally, often known
Published online: as the “Dhoter,” is a commercially significant fish of the coast of India-Pakistan.
27 June 2022 Fishes are high in nutrients such as polyunsaturated fatty acids, amino acids,

vitamins, and minerals. It is important in the prevention and treatment of
© The Author(s), under  coronary heart disease, asthma, eye problems and vitamin shortages. The nat-
exclusive licence to Springer  ural crystalline material collected from the head of the Pomadasys maculatus
Science+Business Media, LLC, fishes are used for various characterization techniques such as single crystal
XRD, powder XRD, EDAX, SEM, FT-IR and FT-Raman, and the other biological
properties of the Otolith stones are analyzed. The unit cell characteristics of the
naturally collected otolith stones were determined using single crystal X-ray
diffraction. The FT-IR and FT-Raman spectra investigated the various functional
groups found in the otolith stones. The current study also sought to investigate
the cytotoxicity, anti-inflammatory and wound healing properties of otolith
stones found in Pomadasys maculatus fishes. One of the goals of this study is to
determine whether otolith stones have cytotoxic effects on fibroblast cells. The
inhibitory effects of otolith stones in LPS-stimulated RAW 264.7 macrophages
were used to assess their anti-inflammatory properties. The wound scratch
assay assured the otolith stone’s wound healing efficacy. The EDAX analysis
exhibits the various constituents present in otolith stones.
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Abstract

In this article, we study the dynamics of quantum correlation measures such as entanglement
and measurement—induced nonlocality (MIN). Starting from an arbitrary Bell-diagonal
mixed state under Markovian local noise such as bit-phase flip, depolarizing and general-
ized amplitude damping channel, we provide the decays of the entanglement measured by
concurrence and quantum correlation captured by different forms of MIN (trace distance,
Hilbert—-Schmidt norm and relative entropy) as a function of the decoherence parame-
ters. The effect of local noises on the dynamical behaviors of quantum correlation is also
observed. We show the existence of specific and important features of MIN such as revival,
noise robustness and sudden change with respect to decoherence parameter. It is observed
that all the noises cause sudden death of entanglement for partially entangled states. Further,
we show the existence of separable quantum states with non-zero quantum correlations in
terms of MIN.

Keywords Entanglement - Quantum correlation - Dynamics - Decoherence

1 Introduction

Nonlocality, a peculiar property of quantum system plays an important role in understand-
ing the characteristics of composite quantum systems and makes a fundamental departure
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ARTICLE INFO ABSTRACT

Article history: We examine thermal quantum correlations characterized by Measurement-Induced Non-
Received 1 October 2020 locality (MIN) in an infinite spin-1/2 Ising-Heisenberg spin chain with Dzyaloshinskii-
Received in revised form 12 January 2021 Moriya (DM) interaction. We evaluate MIN analytically in the thermodynamic limit
Available online 19 March 2021 using the transfer matrix approach and show that the MIN and its first-order derivative
Keywords: may spotlight the quantum criticality and quantum phase transition (QPT). We observe
Quantum correlation that the DM interaction reduces the role of anisotropy parameter in initiating QPT.
Phase transition Further, the DM interaction also induces the nonlocality in the system if the spins are
Diamond chain unentangled and greatly enhances the quantum correlations if the spins are correlated.
Nonlocality The impact of the magnetic field and temperature on quantum correlations is also

brought out at a critical point.
© 2021 Elsevier B.V. All rights reserved.

1. Introduction

Nonlocality, a unique and fundamental characteristic feature of composite quantum systems [1-3], has been proven
to be a useful resource for real-life applications, notably in the domain of secure communication, cryptography, etc. In
the realm of Bell nonlocality [4], the violation of any Bell inequality can manifest itself as nonlocality and entanglement
can be recognized as one of the most important signatures of nonlocal aspects of quantum states. Any pure entangled
two-qubit state violates the Clauser, Horne, Shimony, and Holt (CHSH) inequality, while it is not true for mixed states [5].
Werner showed that the entanglement is not a complete picture of nonlocality [6]. Further, the deterministic quantum
computation with one qubit (DQC1) [7] protocol is demonstrated through the separable state (zero entanglement),
implying that there exists a special kind of property beyond entanglement, which is also efficient in solving some
classically intractable problems. In recent times, the detailed investigation on these domains reveal that the entanglement
does not measure the quantum correlations present in the quantum system completely [7]. To address this issue, various
measures have been identified to measure the quantum correlations which cannot be grasped by the entanglement [8-12].

In particular, Luo and Fu introduced a new measure called Measurement-Induced Nonlocality (MIN) [11], which is
based on the fact that local disturbance due to von Neumann projective measurements on marginal state can influence
globally. Under these local measurements, the marginal states are invariant, and due to the local invariance, MIN is
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In this paper, we investigate the (2+1)-dimensional Broer-Kaup-Kupershmidt
equation employing the truncated Painlevé approach and we generate localized solu-
tions like dromions, lumps, and rogue waves. The collisional dynamics of the localized
solutions is then studied. While the dromions are found to undergo inelastic collision
exchanging energy among them, the lumps are found to be noninteracting. We also
bring out the unstable nature of rogue waves.

Key words: Trunctated Painlevé approach, Dromions, Rogue waves, Lumps.

1. INTRODUCTION

The revival of interest in the investigation of (2+1)-dimensional nonlinear par-
tial differential equationa (PDEs) can be attributed to the identification of rogue
waves [1-10]. In general, rogue waves occur in deep ocean. The most important
characteristic feature of rogue waves is that they appear from nowhere and disappear
without a trace. In recent times, rogue waves have been identified in various fields
such as hydrodynamics [11], nonlinear optics [12], Bose-Einstein condensates [13],
and plasma physics [14]. Dromions [15-20], which are exponentially localized so-
lutions [21-26], are another interesting classes of solutions in (2+1) dimensional
integrable systems. They essentially arise by virtue of coupling of the field variable
to a potential. In addition to rogue waves and dromions, there exist lumps that are al-
gebraically decaying solutions in (2+1)-dimensional nonlinear PDEs [27-31]. While
dromions have been known to undergo both elastic and inelastic collisions, lumps do
not interact at all. On the other hand, rogue waves are found to be highly unstable. In
addition to the above, (2+1)-dimensional nonlinear PDEs also admit traveling wave
solutions [32], breathers [33, 34], etc. the The contrasting nature of these localized
solutions makes the investigation of (2+1) nonlinear PDEs an interesting journey.

In this paper, we investigate the (2+1)-dimensional Broer-Kaup-Kupershmidt
(BKK) system [35] employing the truncated Painlevé appproach and generate lo-
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Bayesian Optimization
of Bose-Einstein Condensates

Tamil Arasan Bakthavatchalam“*, Suriyadeepan Ramamoorthy?*,
Malaikannan Sankarasubbu?#, Radha Ramaswamy?* & Vijayalakshmi Sethuraman™f

Machine Learning methods are emerging as faster and efficient alternatives to numerical simulation
techniques. The field of Scientific Computing has started adopting these data-driven approaches to
faithfully model physical phenomena using scattered, noisy observations from coarse-grained grid-
based simulations. In this paper, we investigate data-driven modelling of Bose-Einstein Condensates
(BECs). In particular, we use Gaussian Processes (GPs) to model the ground state wave function of
BECs as a function of scattering parameters from the dimensionless Gross Pitaveskii Equation (GPE).
Experimental results illustrate the ability of GPs to accurately reproduce ground state wave functions
using a limited number of data points from simulations. Consistent performance across different
configurations of BECs, namely Scalar and Vectorial BECs generated under different potentials,
including harmonic, double well and optical lattice potentials pronounces the versatility of our
method. Comparison with existing data-driven models indicates that our model achieves similar
accuracy with only a small fraction (%th) of data points used by existing methods, in addition to
modelling uncertainty from data. When used as a simulator post-training, our model generates ground
state wave functions 36 x faster than Trotter Suzuki, a numerical approximation technique that uses
Imaginary time evolution. Our method is quite general; with minor changes it can be applied to similar
quantum many-body problems.

At ultra-cold temperatures, when a gas is dilute enough such that the interactions are weak, the atoms crash into
the ground state, leading to an exotic state of matter called Bose-Einstein Condensates (BECs)'. BECs are in gen-
era] governed by the mathematical model described by Gross-Pitaevskii equation (GPE), a variant of Nonlinear
Schrodinger equation (NLSE). In GPE, there are two variants, namely nonlinear interaction parameter (coupling
strength) and the trapping potential and both could be spatio-temporal in general. GPE in its most general form
cannot be solved analytically. It can be solved analytically? only for specific choices of coupling strengths and
trapping potentials. In other cases, one has to resort to numerical techniques® like Crank-Nicholson Scheme,
Trotter-Suzukii Approximation, Finite Element Analysis, etc.

Numerical techniques rely on numerical differentiation which is the finite difference approximation of deriva-
tives using values of the original function evaluated at some sample points. Numerical approximations of deriva-
tives are inherently ill-conditioned and unstable due to introduction of truncation and round-off errors*. On
the other hand, Automatic Differentiation (AD) also called algorithmic differentiation is a family of techniques
for efficiently and accurately evaluating derivatives of numeric functions expressed as computer programs’. AD
exploits the fact that every computer program executes a sequence of elementary arithmetic operations and
elementary functions. By applying the chain rule repeatedly to these operations, derivatives of arbitrary order
can be computed automatically and accurately to working precision. AD is both efficient and numerically stable
compared to Numerical Differentiation. AD has become the beating heart of Modern Machine Learning, leading
to a new paradigm of programming called Differentiable Programming.

In recent years, Scientific Computing community has started adopting data-driven approaches from Machine
Learning, as faster and efficient alternatives to numerical simulation techniques. This new regime called Data-
driven Scientific Computing has shown great promise already by faithfully modelling physical phenomena
using scattered noisy observations from coarse-grained grid-based numerical simulations. The learned models
are capable of predicting the dynamics of the system under study in a fixed number of CPU cycles irrespective

1Department of Physics, Presidency College (Autonomous), University of Madras, Chennai 600005, India. 2Saama
Al Research Lab, Chennai 600032, India. *Post-Graduate and Research Department of Physics, Centre for Nonlinear
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experiments.

We address the impact of intra-site spin-orbit (SO) coupling and associated inter-component Rabi
coupling on the modulational instability (MI) of plane-wave states in two-component discrete Bose-
Einstein condensates (BECs). Conditions for the onset of the MI and the respective instability are found
analytically. SO coupling allows us to produce the MI even for a small initial wavenumber (q < 7/2)
for miscible states. In particular, SO coupling introduces MI even in the absence of hopping coefficient,
a concept which may have wider ramifications in heavy atomic BECs. We have also shown how our
results of the linear stability analysis can be corroborated numerically. The fact that we have brought
out the stability criteria in different domains of system parameters means that our model is tailor made

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

Even though the ubiquitous nature of the spin-orbit (SO) cou-
pling, which involves the interaction between quantum particle’s
spin and its momentum is quite well known, it came to the fore
only after the experimental realization of Bose-Einstein conden-
sates (BECs), a new state of mater comprising of ultracold atoms
getting piled up in the ground state like a giant matter wave. It
must be emphasized that BECs provide an ideal platform (launch-
ing pad) to engineer SO coupling in a neutral atomic BEC by dress-
ing two atomic spin states with parts of laser. In fact, in the pres-
ence of laser coupling [1], the interaction between the two dressed
atomic spin states are modified driving a quantum phase transition
from a spatially spin mixed state (laser off) to a phase separated
state (stripped phase). The stripped phase which occurs above a
critical laser density initiates a phase transition by engineering
SO coupling thereby leading to the rich possibility of generating
synthetic electric and magnetic fields. Recent investigations have
explored the possibility of identifying tunable spin-orbit coupled
(SOC) BECs with various trapping potentials and stable domains of
condensates have been observed.

* Corresponding author.
E-mail addresses: ssabari01@gmail.com, sabari.cnls@gcwk.ac.in (S. Sabari),
taphy1905@gmail.com (R. TamilThiruvalluvar), vittal.cnls@gmail.com (R. Radha).
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0375-9601/© 2021 Elsevier B.V. All rights reserved.

The SOC-BECs involving the interplay between the nonlinear
two-body interaction with the linear interaction of SOC have been
investigated in the last few years. For instance, it has been reported
that the new ground-state phase can be created in two-component
nonlinear systems such as stripes, phase separation, etc. [2], tri-
critical points [3], different type of solitons [4-7], 2D solitons with
embedded vorticity and vortex lattice [8-11].

The combinations of optical lattice (OL) potential with the in-
teraction of SO coupling was shown to posses interesting phe-
nomena like flattening of Bloch potential [12], atomic Zitterbewe-
gung [13] and new topological phases [14]. Generally, BECs become
fragmented on each lattice when it is trapped by deep OL poten-
tial. Such a system has been effectively described in the tight-
binding approximation by discrete version of the corresponding
Gross-Pitaevskii (GP) equation [15-17]. Recent investigations on
composite solitons and localized modes are carried out on Rashba
type SOC-BEC trapped in deep OL [11,18].

The modulational instability (MI) is a generic phenomenon
which occurs in a dynamical system like fluid dynamics, nonlinear
optics, plasma physics due to the interplay between nonlinearity
and dispersion (or diffraction in spatial domain) resulting in the
fragmentation of carrier waves into a train of localized waves [19].
Recently, the onset of MI in scalar [20-22] and vector BECs [23-25]
within the framework of continuous NLS type (GP) equations has
been investigated. The above scenario could drastically change in
discrete multicomponent settings [26-30].
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Abstract. Machine Learning (ML) has shown a substantial impact on computa-
tional sciences in recent years. The adaptation of ML techniques to deal with various
systems in physical sciences has gained ground in addition to the existing numerical
methods. In this work, we introduce the readers to machine learning with special ref-
erence to Artificial Neural Networks (ANNs) that can solve ordinary differential equa-
tions (ODEs) and partial differential equations (PDEs) including those which are sub-
ject to specific symmetries. This paper will be helpful for graduate and undergraduate
students as an introductory material to early career researchers interested in applying
ML techniques to solve problems in computational sciences. In particular, we choose
elementary differential equations that describe systems from various fields of science to
illustrate the proficiency of ANNS s to capture the regularities that underlie such systems
in the hope of adding ML techniques to the physicists’ toolbelt.

Key words: Machine Learning; Neural Networks; Differential Equations; Deep
Learning; Nonlinear Dynamics; Mathematical Modelling; Numeri-
cal Methods; Differential Programming.

1. INTRODUCTION

The amount of data accumulated in science over the years is abundant, and the
process and algorithms were nothing new. Despite all the above, the rise of comput-
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In this paper, we investigate the impact of higher-order interactions on the modulational instabil-
ity (MI) of Bose-Einstein Condensates (BECs) immersed in an optical lattice potential. We derive
the new variational equations for the time evolution of amplitude, phase of modulational pertur-
bation, and effective potential for the system. Through effective potential techniques, we find that
high density attractive and repulsive BECs exhibit new character with direct impact over the MI
phenomenon. Results of intensive numerical investigations are presented and their convergence with

the above semi analytical approach is brought out.

PACS numbers: 03.75.Kk, 03.75.Lm, 05.30.Jp, 67.85.De

I. INTRODUCTION

Solitons in a Bose-Einstein condensate (BEC) trapped
in an optical lattice (OL) potential have attracted great
attention recently. Generally, BEC in OL is an ideal
test bed for condensed matter theory with non-linearity,
which gives variety of phenomena such as gap solitons,
localization, breathers, diffusion, vortices in lattice, etc...
Such a rich dynamics that arises in BECs in OL can be
attributed to the phase transition that takes place from
superfluid to mott-insulator. In particular, the dispersion
dynamics in OL can give rise to stable localized matter
wave states in the form of gap solitons. This is repre-
sented by stationary solutions of the associated Gross-
Pitaevskii (GP) equation with the eigenvalue located at
optically induced finite bandgap, in the repulsive conden-
sate also [IJ.

In the ultracold regime, most of the results of exper-
iments in BECs are reproduced and described by the
theoretical model based on the nonlinear mean-field GP
equation with two-body interaction [2[3] and the number
density dependent three-body interaction [4, [B]. How-
ever, it should be pointed out that the impact of higher
order interactions have not yet been considered [2} [6] [7].
The fact that the BEC density increases in various exper-
iments with strong compression of the trap, [8, 0] makes
the introduction of higher-order interaction more realistic
and inevitable in the description of the dynamics. In very
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§ taphy1906@gmail.com|
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recent findings, higher-order interactions challenged the
three-body interactions over the MI of BECs [10]. Ear-
lier studies bring about stabilization in BECs even with
repulsive two body interaction with/without nonlinear
management in which the role of higher order interac-
tions has been made more crucial [11] [12]

The inclusion of the shape dependent higher-order in-
teraction at higher density through residual nonlinear-
ity is justified as new phenomena and may bring about
changes into the dynamics of BECs especially when im-
mersed in traps like OL potentials. It can be recalled
that the recent first real time solitary matter wave pulse
was observed experimentally in Rb atoms by the pro-
cess of modulational instability, where the condensate
was kept in periodically varying optical lattice structure
(optical waveguide). Thus, in the present work, we ex-
amine the effects of higher-order interactions and how
they impact the MI [I8] of plane wave for a collective
interactions including residual nonlinearity of the system
consisting of BECs trapped in an OL potential driven
by harmonic trap. To produce localized patterns such as
solitons, breathers and fundamental vortices which form
the basis for energy transport mechanism in nonlinear
physical systems, the investigation of the onset of MI is
inevitable. Some of the recent investigations towards the
exploration of MI parametric domain by means of lin-
ear stability analysis from the perspective of higher or-
der interactions in recent years include BECs with zero-
nonlinearity in single component [I3], residual nonlinear-
ity in two-component condensate [I4], Spin-Orbit cou-
pled (SOC) BECs mixture [I5], inter-component asym-
metry interaction in quantum droplets and SOC-BECs
in optical lattice |16}, [I7].

In the present investigation, through the time-
dependent variational approach (TDVA) [10, 20} 21] and
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addition, we also highlight the role of Unruh temperature and energy spacing of
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1. Introduction

Quantum resource theory is an essential tool to understand the nature of physical systems from the perspective
of nonlocality and provides an operational interpretation of various quantum effects [1]. Quantum coherence, super-
position, entanglement and quantum correlations beyond entanglement are few notable resources which can prove
to be advantageous over the classical algorithms. Understanding these resources in physical systems continue to be a
formidable and interesting task even today. The quantum information processing is usually studied within the framework
of entanglement-versus-separability. The entanglement is considered to be the only early version of nonlocal aspects of
quantum systems [2-4] and is demonstrated through the violation of Bell inequality [5]. The seminal work of Werner
and Almedia et al. reveals that the entanglement is an incomplete manifestation of nonlocality implying that quantum
correlations cannot only be limited to entanglement [6,7] and the separable states can also come in handy in the
implementation of some specific quantum tasks. To study this quantum correlation beyond entanglement, Ollivier and
W. H. Zurek introduced a measure called quantum discord which captures the nonlocality of separable (unentangled)
states [8].

Other than entanglement, many other types of quantum correlations have been discovered in recent years [8-10]. As
a result, a number of quantum correlation concepts have emerged with each being motivated by specific applications
in quantum information science competing for recognition as the most accurate quantumness metric. For example, the
skew-information and quantum Fisher information play an important role in parameter estimation and bring out the
limitations on the variance of the observable. As stated, each quantum correlation captures different quantumness in
quantum systems due to their distinct type of measurement techniques. Among them, skew information based quantum
correlation measures such as local quantum uncertainty (LQU) and uncertainty-induced nonlocality (UIN) are widely used
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Abstract

In this paper, we investigate the (2+1) dimensional Boiti-Leon-Pempinelli (BLP) equation employing
truncated Painlevé expansion approach and extract a plethora of localized nonlinear waves, including
multi-dromions, multi-lumps, multi-rogue waves, generalized-breathers etc. The dromions are
characterized as bright, dark and mixed (bright-dark) based on their intensity. The collisional
dynamics of dromions shows that they change their shape or form upon interaction in addition to
undergoing a phase change. The lump solutions of orders one and two are also extracted through
appropriate test functions and observed to be non-interacting in nature. Also, the first-order and
second-order rogue waves are also obtained through rational polynomials and shown to be unstable.
The generalized breathers are obtained by utilizing the three-wave test function. The highlights of our
investigation is that one encounters a strange coherent structure called ‘dromion filter’ which contains
adynamic and a stationary dromion. In addition, we are also able to unearth a ‘coexistent dromion-
line soliton’.

1. Introduction

The advent of dromions[ 1-5] had a huge impact (bearing) in the quest for subsequent identification of other
localized solutions like rogue waves [6—9], interaction waves [10—13] and lumps [14—19]. While dromions which
originate at the cross point of the intersection of two nonparallel ghost solitons decay exponentially in all
directions and are being driven by boundaries, Lumps are essentially algebraically decaying solutions which do
not interact with each other. The above class of localized solutions find applications in a variety of contexts.
While rogue waves have been identified in hydrodynamics [20], Bose—Einstein Condensates [21], Plasma
Physics [22], etc., dromions appear in the domain of meta materials as plasmonn dromions[23], in the study of
flexural-gravity waves [24], electron acoustic waves in space plasmas [25], in ultrafast lasers [26], etc.

The richness in the structure of localized solution in the (2+1) dimensional nonlinear partial differential
equations(pdes) can be attributed to the existence of lower dimensional arbitrary functions of space and time
and it is believed that manouevring these lower dimensional arbitrary functions of space and time can give rise to
newer and unknown localized structures. It is this peculiar perspective of the (241) dimension nonlinear pdes
which makes their investigation interesting even today. In this direction, we wish to analyse the localized
solutions admitted by Boiti-Leon-Pempinelli (BLP) equation [27].

Vi — Ve — 22UV, = 0, (1)

Uy — (”2 - ux)xy — 2y = 0. )

©2022 I0P Publishing Ltd


https://doi.org/10.1088/1402-4896/aca225
https://orcid.org/0000-0002-5969-580X
https://orcid.org/0000-0002-5969-580X
https://orcid.org/0000-0001-6794-0150
https://orcid.org/0000-0001-6794-0150
https://orcid.org/0000-0002-9208-3450
https://orcid.org/0000-0002-9208-3450
mailto:vittal.cnls@gmail.com
https://crossmark.crossref.org/dialog/?doi=10.1088/1402-4896/aca225&domain=pdf&date_stamp=2022-11-23
https://crossmark.crossref.org/dialog/?doi=10.1088/1402-4896/aca225&domain=pdf&date_stamp=2022-11-23
Ammu
Highlight

Ammu
Highlight

Ammu
Highlight


10OP Publishing | Astro Ltd

Laser Physics Letters

Laser Phys. Lett. 19 (2022) 015204 (9pp)

Letter

https://doi.org/10.1088/1612-202X/ac3b41

Signatures of intrinsic decoherence
and weak measurement on quantum

correlations

S Bhuvaneswari'*, R Muthuganesan’ and RIRadha"™
! Centre for Nonlinear Science (CeNSc), PG and Research Department of Physics, Government College
for Women (Autonomous), Kumbakonam, Tamil Nadu, India

2 Centre for Nonlinear Science and Engineering, School of Electrical and Electronics Engineering,

SASTRA Deemed University, Thanjavur, Tamil Nadu, India

E-mail: bhuvanajkm85 @ gmail.com and vittal.cnls @ gmail.com
Received 19 June 2021

Accepted for publication 16 November 2021
Published 2 December 2021

Abstract

CrossMark

In this article, we consider a pair of spin-1/2 particles with squeezing coupling serving as the
physical carrier of quantum information. We then examine the dynamics of quantum correlation
quantified by the entanglement and measurement-induced nonlocality (MIN) under the intrinsic
decoherence. The impact of intrinsic decoherence on the dynamical behaviors of quantum
correlations is investigated. We show that the MIN quantities are more robust, while intrinsic
decoherence cause sudden death in entanglement. Besides, we highlight the role of spin
squeezing coupling and external magnetic field on quantum correlation measures. Finally, we

investigate the impact of weak measurement on MIN.

Keywords: quantum correlation, intrinsic decoherence, spin squeezing model, nonlocality

(Some figures may appear in colour only in the online journal)

1. Introduction

Quantum information science has turned out to be a rap-
idly growing multidisciplinary research area in recent times
exploiting the properties of collective quantum phenomena
such as quantum correlation and entanglement. These col-
lective phenomena make a fundamental difference between
classical and quantum systems and are believed to be a vital
resource for various quantum technology applications [1-8].
Entanglement refers to a ‘spooky action at a distance’ and
considered as a certified manifestation of nonlocal attributes
of a quantum system [9—11]. The presence of entanglement
in the quantum system is witnessed through the violation
of Bell inequality [12]. For pure states, it is believed that

* Authors to whom any correspondence should be addressed.
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the entanglement is the complete manifestation of a quantum
system’s nonlocality. On the other hand, the nonlocal behavi-
ors of mixed states are still not understood. Seminal work of
Bell [13] and the measures of quantum correlations beyond
entanglement [14—17] reveal that the entanglement does not
capture the entire spectrum of nonlocality of a quantum state
due to the mixedness [18]. In the light of the above observa-
tion, it is concluded that the entanglement is an incomplete
manifestation of nonlocality and to capture complete picture
of nonlocality of quantum systems, we are in dire need of bet-
ter indicators of quantum correlations.

A decade ago, a new variant and more reliable quantum
correlation measure was introduced by Luo and Fu [17].
This captures bipartite correlation or nonlocal effects due to
locally invariant eigenprojective measurements on any one
of the subsystems. The local measurements on a subsystem
can influence globally and this notion of nonlocality is more

© 2021 Astro Ltd
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ABSTRACT

The purpose of the study was designed to examine the effect of
pranayama practices on stress of college women students. For the purpose
of the study, thirty women students from various Departments at Annamalai
University were selected as subjects. They were divided randomly into two
equal groups. Each group consisted of the fifteen subjects. Group I
underwent pranayama practices for five days per week for twelve weeks.
Group II acted as control who did not undergo any special training
programme apart from their regular programme. The following variable
namely stress was selected as criterion variable. All the subjects of two
groups were tested on selected dependent variable at prior to and
immediately after the training programme. The analysis of covariance
|[ANCOVA|] was used to analyze the significant difference, if any among the
groups. The .05 level of confidence was fixed as the level of significance to
test the F’ ratio obtained by the analysis of covariance, which was
considered as an appropriate. The results of the study showed that there
was a significant difference among pranayama practices group and control
group on stress. And also the results of the study showed that there was a

significant reduction on stress due to twelve weeks of pranayama practices.
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WITHOUT SUPER BRAIN
GIRLS WITH LEARNING

KFFECT OF SIMPLIFIED KUNDALINI YOGA WITH AND

YOGA ON SELF CONFIDENCE AMONG ADOLESCENT
DISABILITY FACTORS

B.Yamuna, Ph.D Scholar- Yoga, Centre for Yoga Studies, Annamalai University
Dr. R.Vidhyasree, Assistant Professor, Department of Physical Education, Government
College for women, Kumbakonam

ABSTRACT
The purpose of the study was to effect of the effect of simplified kundalini yoga with and

without super brain yoga on self confidence among adolescent girls with learning disability factors.

The study was conducted on 90 adolescent girls with learning disability factors. Totally three group’s
ngmcbf Cx.perimcnlul group I, Il and control group consisting of 30 adolescent girls with learning
(|N|bl|lly' factors in each group who underwent sixteen weeks of yoga practices whereas the control
group did fot undergo any type of training. The self confidence was measured before and after the
experimentation using the standardized questionnaire to measure the behaviour parameter and
analyzed by Analysis of Covariance (ANCOVA) and it was concluded that the simplified kundalini
yoga with super brain yoga had significant (P < 0.05) effect on the self confidence.

Key words: simplificd kundalini a, S i i
‘ h yoga, super brain yoga, self confidenc behavi
adolescent girk, and learning disability. = g

INTRODUCTION:
The term Yoga suggests that “Yuj’ i ATy ANt .
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psychic apply to boost awareness, to develop will-power and to co Ogllnr:iny be a systematic
generally classified into bhakthi yoga, karma yoga, yoga and jnana yo mpr;;"e the self’. Yoga is
the bottom for the origin of various yoga forms like kriya yoga Liyia Yo Siu?‘dramt.\es R
yoga, raja yogn..r‘mnlm yoga, etc. Simplified kundalini yoga (Sl&Y) m:' gl?e alinf yOga, sahaja
yoga and kundalini yoga initiated by Yogiraj Vethathiri Maharishi. Si l)i'ﬁed a combination 9f raja
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njoyed their edges. Then he gave it
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ABSTRACT

Dengue fever is a tropical endemic disease that is transmitted by the female Aedes aagypa mosgquitoes around the
world. In dengue patients, the severe vascular leak, bleeding and organ failure underlines the severity of this
disease. it affects 100 million people each year and half a million cases of dengue hemorrhagic fever are recorded
worldwide. In addition, the combined infections of COVID-19 and dengue fever cause serious health problems for
those infected. Because polyphenolic compounds have the ability to regulate and restore the immune system, the
intervention of biological tools is required to find an accurate polyphenclic compound from plants to combat
these viral diseases. In this computational study, we used a range of software to explore the anti-dengue potential
of the selected polyphenols, while the database was also used to explore diseased enzvimes and dnug tangets in the
dengue pathways of Homo sapiens. All examined polyphenols showed excellent docking values after molecular
docking and also showed remarkable hydrogen bond interactions berween the ligand and the dengue protein
Among the polyphenols tested, (R)-(+)-rosmarinic acid has a docking score of —8451 with an energy value of
—-59,860. After that, curcumin has the second best docking score of —8.221, followed by D - (+) - catechin
(~7.042) and epicatechin (-7.069). In addition, molecular dynamic simulations de rate that the complex of
(R) - (+) - rosmarinic acid and dengue protein has a solid understanding of the precise interactions. The curment
study suggests that this is the first report of such compounds against the dengue virus, despite extensive research
on these substances in previous research. Moreover, we expect these polyphenols to show promising effects when
used in antiviral research such as in-vitro and in-vivo studies. In addition, toxicological studies such as adsorption,
distribution, metabalism, and excretion are required before further exploration of the polyphenals, as this will
help to understand the biological processes of these potential polyphenals.

1. Introduction

days before symptoms of dengue appear (Duong et al.. 2015) and it can
be active for up to two days after the disease has resolved (N guven et al

Dengue fever seems to be extremely prevalent around the world in
the past few decades. It is mainly transmitted to humans by the infected
female Aedes aegypti mosquitoes. This virus can be transmitted up to two

" Corresponding author.
E-mail address: prabhusbaianyi gt com (S. Prabhu)
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2013). The large number of dengue cases goes undiagnosed because of
the mild symptoms and are treated by infected people themselves. As a
result, it is found that the actual number of dengue cases is not
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Abstract
Dengue fever has become one of the deadliest infectious diseases and requires the development of effective antiviral therapies. It

is caused by members of the Flaviviridae family, which also cause various infections in humans, including dengue fever, tick-
borne encephalitis, West Nile fever, and yellow fever. In addition, since 2019, dengue-endemic regions have been grappling with
the public health and socio-economic impact of the ongoing coronavirus disease 19. Co-infections of coronavirus and dengue
fever cause serious health complications for people who also have difficulty managing them. To identify the potentials of
mangiferin, a molecular docking with various dengue virus proteins was performed. In addition, to understand the gene inter-
actions between human and dengue genes, Cytoscape was used in this research. The Kyoto Encyclopedia of Genes and Genomes
software was used to find the paths of Flaviviridae. The Kyoto Encyclopedia of Genes and Genomes and the Reactome Pathway
Library were used to understand the biochemical processes involved. The present results show that mangiferin shows efficient
docking scores and that it has good binding affinities with all docked proteins. The exact biological functions of type I interferon,
such as interferon-a and interferon-P, were also shown in detail through the enrichment analysis of the signaling pathway.
According to the docking results, it was concluded that mangiferin could be an effective drug against the complications of dengue
virus |, dengue virus 3, and non-structural protein 5. In addition, computational biological studies lead to the discovery of a new
antiviral bioactive molecule and also to a deeper understanding of viral replication in the human body. Ultimately, the current

research will be an important resource for those looking to use mangiferin as an anti-dengue drug.

Keywords Dengue proteins - Protein-protein interaction - Pharmacokinetics - Drug probabilities

hospitalization is required and in 25,000 cases, conditions wors-
en and lead to death. According to a recent report, there are 390
million dengue infections worldwide each year, more than three
times the estimates of the World Health Organization (Qamar
et al. 2019). This mosquito-bome virus disease is endemic in
over 100 countries and triggered by the dengue virus transmitted

Introduction

Dengue fever is a serious viral disease that is ubiquitous in
tropical and subtropical regions (Guzman and Harmis 2015).
According to the World Health Organization, 100 million cases
of dengue fever occur every year. In 500,000 of these cases,
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The impact of public spending in education and health
on human development in India
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ABSTRACT KEYWORDS

This study examined the effect of public spending on education Public spending; human
and health sectors on human development in India. Data for the development; education;
period 1990-2018, obtained from UNDP and World Bank data-  health; ARDL; GDP
bases, were used. The ARDL model technique was used for data

analysis. In the long run, the findings showed that public expend-

iture on health and education has positive and negative signifi-

cant effects, respectively, on human development in India. In the

short run, results indicated that the public expenditure on health

and education has positive and negative respectively insignificant

impacts on human development in India. In addition, GDP per

capita has been found to have positive but insignificant impact

on human development for both long run and short run. The

findings of this article suggest that government of India should

rise funding for health and education with proper targeting.

1. Introduction

It is widely agreed among economists that the human development contributes to
sustainable economic development. Human development emerged via the works of
Sen and Mahbub in 1990. They argued that people are the wealth of the nation
(Malik 2014). In line with this, the United Nation Development Programme (UNDP)
developed Human Development Index (HDI) to track the progress and well-being of
people, and every year UNDP releases a report with different topics relating to
human welfare. The HDI is calculated based on literacy, life expectancy and income
levels in the country (UNDP 1990). Human development is improved by investing in
human capital (Schultz 1961; Becker 1993). Investment in human capital is done
through spending on health and education at any level.

Public spending or investment in health and education is known as ‘Social spend-
ing’ or simply investment in human capital. Thus, increased expenditure in these two
sectors leads to a rise in human development and consequently economic growth
(Gupta et al. 1998). An increase in government spending on health care reduces the
mortality rate, which results in higher life expectancy (Kim and Lane 2013; Jaba,

CONTACT Martin Ruzima @ ruzimam@gmail.com
© 2021 Informa UK Limited, trading as Taylor & Francis Group
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Stability window of trapless polariton Bose-Einstein condensates

S. Sabari, R. Kishor Kumar, (SEIRSEIE -d P. Muruganandam

Phys. Rev. B 105, 224315 — Published 27 June 2022

| Article j

We theoretically explore the possibility of stabilizing the trapless polariton Bose-Einstein
condensates (pBECs). Exploiting the variational method, we solve the associated nonlinear,
complex Gross-Pitaevskii equation and derive the equation of motion for the amplitude and
width of the condensate. These variational results described by ordinary differential

equations are rewritten to perform a linear stability analysis to generate a stability window in the
repulsive domain. A set of coupled nonlinear ordinary differential equations obtained through the
variational approach are then solved by numerical simulations through the fourth-order Runge-
Kutta method, which are further supported by the split-step Crank-Nicholson method, thereby
setting the platform for stable pBECs. In particular, we generate a window containing system
parameters in the gi—yerr space within which the system can admit stable condensates. The
highlight of the results is that one observes beating effects in the real time evolution of the
condensates with attractive interactions much similar to multicomponent BECs, and their
periodicity can be varied by manipulating linear and nonlinear loss/gain terms. For repulsive
condensates, one notices the stretching of the density.

e Received 6 June 2021
o Accepted 9 June 2022

DOIl:https://doi.org/10.1103/PhysRevB.105.224315
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The aromatic ginger Kaempferia galanga L. (Zingiberaceae) essential oil and | %&
its main compounds are effective larvicidal agents against Aedes vittatus and
Anopheles maculatus without toxicity on the non-target aquatic fauna

sa,b, % b
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ARTICLE INFO ABSTRACT

Keywords:
Aedes vittatus
Anopheles maculatus

Kaempferia galangal L. (Zingiberaceae), also known as aromatic ginger, is used in the food and cosmetics,
pharmaceuticals and maquillage materials, as well as in the traditional Indian medicine. The essential oil (EO)
obtained from its rhizome by hydrodistillation is of economic interest and contains ethyl p-methoxycinnamate as
ecofriendly approach the main component, which is used as an anticancer, antimicrobial, skin protector and whiteneing and nema-
essential oil p g > s p g
Kaempferia galanga ticidal agent. To our knowledge, the mosquitocidal properties of the aromatic ginger EO have hitherto been
novel insecticide poorly investigated. Therefore, in the present work, we tested this EO and its major chemical constituents
(MCCs), namely ethyl p-methoxycinnamate, trans-ethyl cinnamate and trans-cinnamaldehyde for their larval
toxicity on Aedes vittatus and Anopheles maculatus. The EO chemical composition, studied by GC-MS analysis, was
made up of 39 compounds, with ethyl p-methoxycinnamate (30.6%), trans-ethyl cinnamate (26.8%) and trans-
cinnamaldehyde (11.5%) as the major constituents. The EO and its MCCs showed LCsq values of 39.22, 10.36,
28.26 and 36.35 pg/ml on Ae. vittatus, and of 41.36, 12.56, 30.23 and 38.47 pg/ml on An. maculatus third instar
larvae, respectively. The ecofriendliness of EO and MCCs on the aquatic fauna was demonstrated as they were
safe to Anisops bouvieri, Acilius sulcatus and Gambusia affinis. Our findings showed that the K. galanga rhizome EO
and its MCCs are promising larvicidal agents without affecting non-target organisms (NTOs). They also give news
insights into the potential economic exploitation of this EO and its MCCs in the fabrication of effective and eco-
friendly mosquitocidal formulations.

1. Introduction impacts on human health and, therefore, they have been declared as a
‘public enemy’ (Pavela et al., 2019a; Benelli et al., 2020a, b). Bites of
The human communities are extremely suffered by the nuisance of vector mosquitoes not only transmit many diseases but also cause irri-

growing Dipteran insect populations in both agricultural and medical tation and allergic response to the skin (Cheng et al., 2003; Awosolu
fields (Pavela et al., 2020a, b,c). Mosquitoes (Diptera: Culicidae) are et al, 2018; Thongwat et al., 2018). Worldwide, mosquitoes are
known to transmit several dreadful human diseases, creating negative responsible for causing millions of deaths every year (WHO, 2011),

* Corresponding author at: Unit of Vector Control, Phytochemistry and Nanotechnology, Department of Zoology, Annamalai University, Annamalainagar 608 002,
Tamil Nadu, India.

** Corresponding author at: Research Chair in Laser Diagnosis of Cancers, Department of Physics and Astronomy, College of Science, King Saud University, P.O. Box
-2455, Riyadh 11451, Saudi Arabia.
E-mail addresses: malsalhi@ksu.edu.sa (M.S. AlSalhi), drgovind1979@gmail.com (M. Govindarajan).
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Synthesis and characterization of ZnO and Ca-ZnO nanoparticles for
potential antibacterial activity and plant micronutrients

22
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ARTICLE INFO ABSTRACT

Keywords: Zinc oxide nanoparticles (ZnO NPs) and calcium-doped zinc oxide (Ca-ZnO) NPs were produced via co-
Nanotechnology precipitation assay. Physicochemical properties of synthesized NPs have been studied by X-ray powder diffrac-
Precipitation

tion (XRD), Ultraviolet-visible (UV-vis), Photoluminescence (PL), scanning electron microscopy (SEM), Energy
Dispersive X-ray (EDAX) with fluorescent elemental mapping, High-Resolution Transmission Electron Micro-
scopy (HR-TEM) analyses. UV-vis analysis shows the presence of Ca doping in the Zn lattice, which reduces the
bandgap. The XRD patterns of the NPs has a hexagonal wurtzite structure. SEM and HR-TEM images exhibited
spherical morphology. The PL spectral measurements indicated six bands embedded due to zinc and oxygen
vacancies. The crystallization temperature of the as-prepared samples was measured by a thermogravimetric
(TG) analysis. Moreover, the antibacterial activity of the NPs was tested against Staphylococcus aureus and
Escherichia coli bacteria using a disk diffusion method. The antibacterial activity of ZnO NPs was advanced
compare to Ca-ZnO NPs. By contrast, Ca-ZnO NPs reduced antibacterial efficacy. Additionally, Sphaeranthus
indicus shootlets were tested in different concentrations (0-5 mg/L) of ZnO NPs and Ca- ZnO NPs in Murashige
and Skoog media. An impact of Ca-ZnO NPs significantly induced the development of shootlets, leaves and node
initiation on S. indicus, compared to pure ZnO NPs. Plant development was increased by increasing the con-
centrations of NPs. Therefore, these biocompatible Ca-ZnO NPs can be used for target-drug delivery in
biomedicine and as a micro-nutrient for in vitro plant growth and development.

Antibacterial activity
Electron microscopy
In vitro regeneration

1. Introduction NPs fundamentally depend on changes in the material’s disorder level,

which is affected by electron-phonon interactions [17]. In early litera-

In recent years, Zinc oxide nanoparticles (ZnO NPs) have excellent
physicochemical properties such as (i) II-VI semiconductors, (ii) direct
bandgap value at 3.36 eV, (iii) n-manner semiconductors, (iv) binding
energy of 60 meV, (v) UV-light absorbance, (vi) excellent stability, and
(vii) hexagonal wurtzite structure [1-3]. ZnO NPs have potential ap-
plications in optoelectronics, photonics [4-6], dye-sensitized solar cells,
sensors, photocatalysis, and plant tissue culture, have antimicrobial,
anticancer, anti-inflammatory, wound healing properties, and have ap-
plications in food packing [7-15] and as next-generation inorganic
light-emitting diodes [16]. The optoelectronic characteristics of ZnO

* Corresponding author.
E-mail address: drgovind1979@gmail.com (M. Govindarajan).

https://doi.org/10.1016/j.surfin.2020.100796

ture, the photoluminescence defect level was shown to be reduced in Cu
doped ZnO NPs (Cu-ZnO NPs); thus, these NPs could be useful in optical
devices [18,19].

Zinc (Zn) is an important micronutrient for plant development,
playing a pivotal role in physiological functions such as nitrogen
metabolism, energy transfer, protein synthesis, plant growth hormone
production, and inter-node elongation [20]. Consequently, zinc defi-
ciency can alter plant growth processes such as starch accumulation,
small leaf formation, flowering and fruiting, reduced seed yield, and
increased oxidative stress [21-24]. Calcium (Ca) is also an essential
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Copper nanoparticles were synthesized using Manilkara zapota leaf extract. The synthesis of the nanoparticle was
primarily visualized when the colour of the reaction mixture turned into reddish-brown. Biosynthesized nano-
particles were characterized by UV-vis, FT-IR, XRD, SEM and EDX. The UV spectra showed maximum absorption
at 584 nm. FT-IR studies showed stretching frequency at 592.76 cm™ " which is the fingerprint region for Cu-O
bond. The crystallinity of the synthesized copper nanoparticles (Mz-Cu NPs) was revealed through XRD analysis.
The synthesized Mz—Cu NPs were spherical with an average size of 18.9-42.5nm and it was shown by SEM
analysis. EDX analysis displayed that the nano sample contains 58 % of copper. The antimicrobial property of the
synthesized nanoparticles was evaluated against fungal plant pathogens Rhizoctonia solani (MTCC 12232),
Sclerotium oryzae (MTCC 12230) and bacterial species, namely Bacillus subtilis (ATCC 23857), Escherichia coli
(ATCC 25922), Staphylococcus aureus (ATCC 25923), Vibrio harveyi (ATCC 35084), Vibrio parahaemolyticus (ATCC
33845). In in-vitro haemolytic assay, the particle showed 5.73, 3.34, 0.5 % hemolysis at 100, 50, 25 pg/mL
concentration respectively. In the antiproliferative assay, the ICsy values of MCF7 and Vero cells were found to be
53.89 and 883.69 pg/pl. The particle degraded Methyl violet, Malachite green and Coomassie brilliant blue by
92.2, 94.9 and 78.8 %, within 50, 40 and 60 min, respectively, through its photocatalytic activity.

1. Introduction

Nanotechnology is manipulating materials measuring less than
100 nm in size to generate various properties seldom found in their
corresponding bulk materials [1,2]; a few such properties are catalysis,
imaging, energy conversion and conservation [3]. Nanobiotechnology is
exploiting these properties in biotechnology, physics, chemistry, and
material science [4]. Metal nanoparticles are currently the hub of
research due to wide-ranging applications. They can be manufactured
using biological, chemical, and physical methods. Amongst, physical
and chemical methods are cost-effective and toxic to the environment

* Corresponding authors.

due to reagent, toxicity, and tedious processes. Contrary wise, the bio-
logical method is an eco-friendly approach, where organic compounds
like plant/microbial extract, animal products, and other biomolecules
are used as reducing, capping, and stabilizing agent. These compounds
are mostly water-soluble, non-toxic, and biodegradable; hence the bio-
logical method is usually called green synthesis. Plant extracts are
generally preferred over other organic compounds as it is more efficient,
economical, easy to prepare and store [5-8].

Copper has been the metal of choice due to its low cost of preparation
and also because of its incomparable physicochemical properties which
are analogous to that of noble metals such as gold and silver [9]. They
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Editor: Zhang Xiwang In the current study, Elettaria cardamomum (Ec) seed extract-assisted zinc oxide nanoparticles (ZnO NPs) were
synthesized by a secure co-precipitation method and characterized through UV-vis, XRD, FTIR, SEM and TEM.
The surface plasmon resonance of Ec-ZnO NPs was distinguished at 373 nm. The XRD pattern authenticates the
crystalline nature and matches with JCPDS file No. 36-1451. The result acquired from the FTIR spectrum
conveyed the potential biomolecules that take place in the Ec-ZnO NPs by sharp express peaks at 3472.30,
1416.81, 1573.95, 1557.02, and 848.25 Cm™*. SEM and TEM images make known the homogenous spherical
form and average size (18.72 nm) of Ec-ZnO NPs, respectively. The Ec-ZnO NPs have better antioxidant activity
at 100 pg/ml concentration than Ec seed extract. Additionally, the Ec-ZnO NPs were encompassed with enhanced
antibiofilm activity at 100 pg/ml concentration against four different bacteria Enterococcus faecalis, Staphylo-
coccus aureus, Pseudomonas aeruginosa, and Proteus vulgaris. Among them, Gram-negative bacteria were more
susceptible to Ec-ZnO NPs. Moreover, when compared to Ec seed extract, the Ec-ZnO NPs was highly potential
agent against Aedes aegypti (LCso = 13.27 pg/ml, LCqo = 25.36 pg/ml) and Culex tritaeniorhynchus (LCsp = 15.09
pg/ml, LCop = 29.70 pg/ml). Compare to Cx. tritaeniorhynchus, Ae. aegypti was more susceptible to Ec-ZnO NPs.
Thus, the Ec-ZnO NPs can probably utilize to reduce the bacterial biofilm in the discipline of biomedical and
pharmaceutics and as well as remarkable larvicidal agent to the constraint of mosquito vectors.

Keywords:

Elettaria cardamomum
Zinc oxide nanoparticles
Antibiofilm

Aedes aegypti

Culex tritaeniorhynchus
Enzymes reduction

1. Introduction diseases only depends in finding the way to knock down the vector

population [3].

Mosquitoes are dangerous for millions of lives, including animals
worldwide, since their action as a transmitter for harmful microorgan-
isms of diverse dreadful diseases [1,2]. Aedes aegypti and Culex tritae-
niorhynchus are the foremost vectors that cause numerous principal
diseases like dengue and Japanese encephalitis, respectively [3-5].
Among them, the dengue fever has been proclaimed to increase rapidly,
and most spreading mosquito-borne illnesses in the equatorial and
subtropical regions around the world [6,7] and the prevention of these

* Corresponding author.
E-mail address: vaseeharanb@gmail.com (B. Vaseeharan).
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The usage of chemical insecticides like diflubenzuron, organophos-
phates, organochlorines and carbamates has been employed as an
effective method to control insects. The continual usage of these in-
secticides develops resistance in mosquitoes, and they are haphazard
and harmful [3,8-12]. Resistance in mosquitoes, risky impact on lives
and the earth, there is an extreme necessity towards finding the
target-specific, biodegradable, eco-friendly, and cost-effective drugs
against mosquitoes [3,12,13].
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Chronic diabetes extensively complicates the glucose metabolism to onset and progress the complication.
Concurrently, several contemporary medicines, especially organo-metallic formulations, are emerging to
treat hyperglycemia. The current study aims to emphasize the gold nanoparticles (GNPs) potential for
glucose metabolism regulation in Streptozotocin (STZ) induced diabetes. Quantitative real-time poly-
merase chain reaction (RT-PCR) was carried out to detect the mRNA expression of Glucose transporters
2 (GLUT2), Glucokinase (GK) and Glucose 6 Phosphatase (G-6-Pase). The study shows remarkable results
such as the prognostic effect of GNPs in reinforcing the repression of enzyme complex G-6-Pase about
13.3-fold when compared to diabetes control. Also, molecular docking studies showed significant inhibi-
tion of G-6-Pase by the terpenoid ligands with alpha and beta amyrin from leaf extract of Couroupita guia-
nensis. Thus the study explored the novel mechanism of G-6-Pase downregulated by GNPs intervention
that majorly contributes to the regulation of circulatory glucose homeostasis during diabetes.

© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Diabetes mellitus is one of the deadliest disorder that chal-
lenges the healthcare system by requiring lifetime treatment
(Clarke et al., 2004). High circulatory blood glucose levels represent
it, eventually resulting in microvascular abnormalities observed in
the retina, glomerulus, and lower extremities of the brain nervous
(American Diabetes Association, 2017). Usually, microvascular
abnormalities directly accelerate atherosclerosis and consequently
increase the risk of myocardial infection (Peluso and Serafini,
2017). Substantially, there is an essential need for new pharmaceu-
tical interventions to discover a cure for hyperglycemia and associ-
ated complications. In general, organic anti-oxidants are capable of
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controlling oxidative stress, which constrains the complication
progression in all types of diabetes (Sies, 1997). Many studies
reported that plants and their secondary metabolites are potential
biological anti-oxidants and also possess anti-diabetic activity
(Martel et al., 2016). Specifically, anthraquinones and its deriva-
tives are proved as potent inhibitors of the critical hydrolyzing
enzyme, Glucose 6 phosphatase (G-6-P ase) (Westergaard and
Madsen, 2001). The herbal plant Couroupita guianensis is majorly
encompassed with triterpenes and anthraquinone isatin, which
acts as a specific, reversible and competitive G-6-P translocase
inhibitor (Shekhawat and Manokari, 2016). The leaf extract sup-
presses the G-6-Pase expression and declines the hepatic glucose
production during gluconeogenesis.

Similarly, 7-hydroxy-5-methoxy-6,8-dimethyl flavanone from
C. guianensis protects pancreatic B cells from hyperglycemia-
induced glucotoxicity (Hu et al., 2012). Altogether, polyphenols
effectively enhance glucose uptake and reduce hepatic glucose out-
put by increasing insulin activity (Kumar et al., 2011; Martinez
et al., 2012). At the same time, these organic sources are found
to be lacking in parameters like dissolution, bioavailability, and
sufficient dosage (Yang et al., 2008).

1319-562X/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Chitosan overlaid Fe;0,/rGO
nanocomposite for targeted drug
delivery, imaging, and biomedical
applications

Viswanathan Karthika2, Mohamad S. AlSalhi>3", Sandhanasamy Devanesan?3,
Kasi Gopinath?, Ayyakannu Arumugam®* & Marimuthu Govindarajan®*®

A hybrid and straightforward nanosystem that can be used simultaneously for cancer-targeted
fluorescence imaging and targeted drug delivery in vitro was reported in this study. A chitosan

(CS) polymer coated with reduced graphene oxide (rGO) and implanted with Fe;0, nanoparticles

was fabricated. The fundamental physicochemical properties were confirmed via FT-IR, XRD,
FE-SEM, HR-TEM, XPS, and VSM analysis. The in vivo toxicity study in zebrafish showed that the
nanocomposite was not toxic. The in vitro drug loading amount was 0.448 mg/mL™! for doxorubicin, an
anticancer therapeutic, in the rGO/Fe;0,/CS nanocomposite. Furthermore, the pH-regulated release
was observed using folic acid. Cellular uptake and multimodal imaging revealed the benefit of the
folic acid-conjugated nanocomposite as a drug carrier, which remarkably improves the doxorubicin
accumulation inside the cancer cells over-express folate receptors. The rGO/Fe;0,/CS nanocomposite
showed enhanced antibiofilm and antioxidant properties compared to other materials. This study’s
outcomes support the use of the nanocomposite in targeted chemotherapy and the potential
applications in the polymer, cosmetic, biomedical, and food industries.

One current focus of the scientific community is combating cancer using nanotherapeutics, chemotherapy, and
gene therapy. Current strategies for the drug delivery of cancer therapeutics are focused on increasing the drug
concentration at the target site and reducing the systemic distribution. In this regard, functionalized nanoparti-
cles (NPs) are of interest because they can prevent the systemic metabolism and subsequent elimination of the
drug, thus ensuring pharmacological effect with less toxicity'. Advancements in nanoscience have facilitated
the selective transportation of drugs into the target site by a unique mechanism (ligand-mediated targeting and
receptor-mediated targeting molecules)—this makes to deliver the specific antitumor molecule to the cancer
tissue. The sensitive nanocarriers are size- and dimension-dependent. After exposure to an external stimulus,
such as pH, enzymatic systems, magnetic gradient, temperature, and ultrasound, the nanocarriers change their
physicochemical properties". Superparamagnetic Fe;O, NPs have gained attention for their multifunctionality,
including target-based carriage, localized hyperthermia therapy, stem cell labeling and tracking, and contrast
agents for magnetic resonance imaging (MRI)*~°.

Additionally, nanocomposites with these superparamagnetic NPs and a 2-dimensional graphene derivative
with a large surface area can be used to rational design the drug delivery system. Thus, nanocomposites with a
high drug loading capacity and magnetically controlled carrier can be accomplished simultaneously. The pre-
ferred graphene derivative for drug loading and delivery efficiency is graphene oxide (GO), because its viable
surface chemistry contains layers of graphene sheets with various organic functional groups, such as carboxylic
acid, epoxide, and hydroxide, on its surface’. The peripheral carboxylic group (-COO) can stabilize the colloidal
system and create a pH-responsive negative charge surface. However, the basal plane having hydroxyl (-OH)
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In the present investigation, an innovative method was evolved for the synthesis of egg albumin doped Zinc oxide
nanoparticles (Ea-ZnO NPs). The biophysical characterizations of Ea-ZnO NPs were assessed by UV-Vis., FT-IR,
XRD, TEM and DLS analysis. UV spectrum exhibited a distinctive absorption peak at 310 nm. The synthesized Ea-
ZnO NPs materialized as a spherical and hexagonal platelet-like structure with 20-60 nm in diameter through
TEM. The anticancer and biocompatibility potential of Ea-ZnO NPs was evaluated against MCF-7 cancer cell line.
Anticancer activity of Ea-ZnO NPs on MCF-7 by MTT assay having significant cytotoxicity and proportionately
decreased cellular viability. Gene expression study (RT-PCR) and Western blot analysis indicated that the Ea-ZnO
NPs stimulated ROS, which in turn up the regulated transcription of mRNA levels of apoptotic genes such as p53,
bcl-2, caspase-3 and caspase-9 while significantly downregulated the expression of anti-apoptotic gene Bcl-2. The
outcome deliberates that Ea-ZnO NPs can specifically repress the gene expression of MCF-7 by ROS damage and
cytotoxicity intervened cell death. Overall, the Ea-ZnO NPs can be a potential drug for anticancer therapy.

1. Introduction capacities. Those properties are significantly present in Zinc oxide

(ZnO); thus, it has used in biosensors, optoelectronic & photovoltaic

Presently nanotechnology has brought a fantastic consideration due
to more extensive uses of nanoparticle in multiple fields of science.
Nanotechnology has risen at the leading edge of science and innovation
for many recent decades. For the foremost part, it includes the creation
of gadgets or materials in the range of nanometer extend, for instance,
1-100 nm. Metal oxides nanoparticles were widely used as functional
materials in various applications. Among metal oxides, FeO, TiO, ZnO,
MgO, and CaO have drawn incredible consideration as a result of their
more extensive applications in pharmaceutical, which includes anti-
cancer, antidiabetic, anti-inflammatory antimicrobial, antifungal and
antiviral properties. The key functional material has identified by their
compatible properties, piezoelectric and biphasic semiconductor

* Corresponding author.

gadgets, lasers transducers [1,2] lead (drug) transporters and cosmetics
[3]. The biosafety and molecular properties of nanoparticles are still not
investigated by successful synthesizers. Many studies will be needed to
educate and substantiate the uses and their environmental and health
risks of the nanoparticles [4].

In general, ZnO NPs are synthesized by mechanical, physical,
chemical, and biological methods. Nevertheless, specific strategies are
applied for the synthesis of ZnO NPs such as sol-gel [5,6], chemical
co-precipitation [7], hydrothermal [8-10], flame spray-pyrolysis
[11-15], microwave mediated [16-19] and thermal decomposition
[20]. However, these techniques are quite high energy, prolonged
timing and are not eco friendly because of multistep synthesis.
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The entomofaunal survey and its toxicity of Blumea mollis (Asteraceae) leaf aqueous extract-mediated
(Bm-LAE) silver nanoparticles (AgNPs) were assessed against selected human vector mosquitoes
(HVMs). A total of 1800 individuals of 29 species belongs to 7 genera were identified. Month-wise and
Genus-wise abundance of HVMs larval diversity were calculated and one-way ANOVA statistically ana-
lyzed the average physico-chemical characteristics. The relationship between physicochemical character-
istics and HVMs larvae in KWS was interpreted. The total larval density and container index were
23530.18 and 1961.85 examined against 10 different containers. Various spectroscopic and microscopic
investigation characterized Bm-AgNPs. The Bm- AgNPs tested against HVMs larvae, the predominant
LCs0/LCqp values of 18.17/39.56, 23.45/42.49 and 21.82/40.43 pg/mL were observed on An. subpictus Cx.
vishnui and Ae. vittatus, respectively. The findings of this investigation, improperly maintained drainages,
containers and unused things in study sites, are engaged to HVMs development. This will be essential for
designing and implementing HVMs control. The larval toxic potentiality of Bm- AgNPs had a prompt,
inexpensive and compelling synthesis of multi-disperse action against HVMs.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

significant factors for utilization and rapid multiplication of human
vector mosquitoes (HVMs) (Gokulakrishnan et al, 2012;

Mosquitoes are well adapting to breed and survive in various
extreme habitats (Senthamarai Selvan et al.,, 2015; Senthamarai
Selvan and Jebanesan, 2016; Franklin and Whelan, 2009). World-
wide, mosquitoes are great blood-sucking ectoparasites which pro-
vide major health issues to the public. Due to the climate change,
urbanization, artificial containers, availability of food sources are
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Krishnappa and Elumalai, 2012a; Thomson, 2014; Rafael et al.,
2019). They are transmitting many dreadful vector-borne diseases
(VBDs) to public as the results causing millions of mortality and
morbidity has been occurring every year (Govindarajan et al.,
2005, 2013; WHO Zika virus report, 2016a; WHO malaria report,
2016b; WHO malaria report, 2018; WHO filariasis report, 2019;
Govindarajan et al., 2016a; Benelli et al., 2017a). The VBDs are
mainly transmitted by four genera of Aedes, Anopheles, Culex, and
Mansonia of mosquitoes (Sivakumar et al., 2011; Benelli, 2015;
Benelli and Govindarajan, 2017; Benelli et al.,, 2018). Recently,
VBDs are very challenging problems and gives social-economic cri-
sis in worldwide (Krishnappa et al., 2012a; Govindarajan and
Rajeswary, 2015; Govindarajan et al, 2016b; Benelli et al.,
2017b; Rekha et al., 2019).

Aedes is a cosmotropical major HVM they breads and proliferates
in different household water containers even in a tree hole, flower
pot, etc., (Govindarajan and Sivakumar, 2012; Govindarajan et al.,
2013; Albaba et al., 2015; Sudeep and Shil, 2017). It considerably

1319-562X/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Abstract: The radical proliferation of pathogenic bacteria
and their infections causes significant issues for human
health and the environment. Today, biopolymers are
used to produce different nanoparticles. In the present
investigation, the fabricated chitosan/agar-silver nano-
particles (Cht/Ar-AgNPs)-coated papers were tested for
antibacterial applications. Agar was used as a reducing
agent for the synthesis of AgNPs. Synthesized Ar-AgNPs
were examined through optical, phase crystallinity and
topological analysis. Cht and Ar-AgNPs solution was
mixed with various ratios of 9:1, 8:2, 7:3, 6:4, and
5:5 by weight. In addition to that, the conformity of
Cht/Ar-AgNPs-coated papers was characterized by struc-
tural, spectral, and morphological analysis. However,
Cht/Ar-AgNPs-coated papers were subjected to antibac-
terial properties. The ratio of (6:4) Cht/Ar-AgNPs-coated
paper showed excellent antibacterial agent, and it can be
used as extending the food product shelf life.

* Corresponding author: Chinnasamy Balalakshmi, Department of
Nanoscience and Technology, Alagappa University, Karaikudi

630 003, Tamil Nadu, India, e-mail: samyasribala@gmail.com

* Corresponding author: Marimuthu Govindarajan, Unit of Vector
Control, Phytochemistry and Nanotechnology, Department of
Zoology, Annamalai University, Annamalainagar 608 002,

Tamil Nadu, India; Unit of Natural Products and Nanotechnology,
Department of Zoology, Government College for Women
(Autonomous), Kumbakonam 612 001, Tamil Nadu, India,

e-mail: drgovind1979@gmail.com

Naiyf S. Alharbi, Shine Kadaikunnan, Jamal M. Khaled, Khalid F.
Alanzi: Department of Botany and Microbiology, College of Science,
King Saud University, Riyadh 11451, Saudi Arabia

Kasi Gopinath: School of Materials and Energy, Southwest
University, Chongging, 400715, People’s Republic of China
Ayyakannu Arumugam:(Department of Botany, Alagappa University,
Karaikudi 630 003, Tamil Nadu, India

Keywords: drug development, cellulose paper, bar-coating,
antibacterial activity, reactive oxygen species

1 Introduction

Biopolymers are considered an ideal candidate for nano-
technology’s recent advent due to the biocompatibility,
reducing/capping ability, and different physicochemical
properties, especially nontoxicity to an environment. Depend-
ing on the applications, biopolymers are varied. Moreover,
they are highly edible as well as biodegradable films in
food packaging. The high recyclable natural biomolecules-
based packaging materials like fatty acids, amino acids,
and polysaccharides are convenient environmental agents
than petrochemical-based polymers. Biopolymer films
and coatings are used for many applications: it serves
as the best food packaging material, minimizes food deterio-
ration, extends food life by serving as solute and gas bar-
riers, and acts as various additives (antioxidants, antimicro-
bials, coloring agents, and nutrients) [1-5].

The biopolymers and papers-associated materials are
providing an eco-friendly approach. Paper has unique
characters as well as used for multiple applications:
less weight, low cost, superior mechanical properties,
low environmental impact, paper sensors, filters, indica-
tors, writing/printing prepossess, packaging, household
products, resistance from insufficient grease and oil, low
barrier properties [6-10], and due to its lipophilic nature,
it is prone to react with fatty molecules and leads to damage
in printed papers, and enables usage as synthetic polymers,
which leads to recycling issues and causes environmental
problems [6-11]. Moreover, many researchers pushed
towards the advanced and new approaches for developing
antimicrobial papers by administering eco-friendly synth-
esis processes [12-14].

Many researchers are likely attracted by agar (Ar)
because it is highly renewable, biodegradable, and of

8 Open Access. © 2020 Chinnasamy Balalakshmi et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution

4.0 International License.
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ABSTRACT

Soil contamination has enlarged over the decades due to intensive use of pesticides and chemical fertilizers in
agronomy. Earthworms are significant organisms in the soil community. Earthworms are the major role in soil
fertility in most ecological system and the production of biogenic structures. Moreover, earthworm gut mucus
enhances the beneficial soil microorganism potential biological activities. They are used as model organisms for
assessing the ecological risks of chemicals. Enrichment of essential nutrients in soil through earthworm is a cost-
effective and eco-friendly approach. In India, the organophosphorus pesticide monocrotophos is commonly used
to control agricultural pests. Hence, it is important to study the effect of monocrotophos on the gut microbiota in
Lampito mauritii. A 15-day exposure to a low (1/10th of the LCs after 96 h i.e., 0.093 ppm kg™') and high
sublethal concentration (1/3rd of the LCsq after 96 h i.e., 0.311 ppm kg~ ") of monocrotophos led to reduced
proliferation of the gut microbiota in L. mauritii. However, exposure for 30 days led to a recuperation of the
microbial populations to near control values. Among the eight bacterial and five fungal species that inhabit the
gut of L. mauritii, only six bacterial and three fungal species were able to survive after exposure to mono-
crotophos. In addition to the study, histopathological changes were observed in the intestine of L.mauritii after
application of lower sublethal concentration of monocrotophos. Severe pathological changes such as vacuoli-
zation, degenerated nuclei, damaged villi and congestion of the blood sinuses were noticed in the intestine on 1st
and, 5th day of the experiment. But in 30th day the damages were slowly recovered due to degradation of
monocrotophos by the presence of some pesticides degrading bacterial and fungal species and regenerative
capability of chloragogen cells in the intestine. The results suggested that reduced microbial populations and
pathological damages in intestine were observed during the application of monocrotophos. So, the mono-
crotophos have several harmful impacts on earthworms.

1. Introduction

ecosystems that can be used to provide an early warning for deterior-
ating soil quality [1,2]. This is important for protecting the natural

There is a growing concern for soil contamination due to the
widespread and global use of agropesticides. Knowledge about the ef-
fect(s) of pesticides in the soil environment is imperative since the re-
sident soil organisms may be adversely affected. Depending on the type
of soil organisms affected, this may have damaging consequences for
soil fertility. A large proportion (80%) of the biomass of terrestrial in-
vertebrates comprises earthworms that are important for structuring
and increasing the nutrient content of soil. Therefore, they are suitable
bioindicators for the chemical contamination of soil in terrestrial

environments and is of increasing interest in protecting human health
[3] as well as other terrestrial vertebrates that prey on earthworms.
Earthworms are suitable bioindicators of soil toxicity since they ingest
large quantities of decomposed litter, manure, and other organic matter
deposited on soil, thereby aiding the conversion into rich topsoil [4].
The pesticides in soil may accumulate in worms via ingesting con-
taminated soil or the absorption from soil water. Monocrotophos (di-
methyl (E)-1-methyl-2-(methylcarbamoyl) vinyl phosphate) is an or-
ganophosphorus pesticide that is used to control a broad spectrum of

* Corresponding author. Department of Zoology, Annamalai University, Annamalai Nagar, Tamil Nadu, 608 002, India.
** Corresponding author. Department of Zoology, Government College for Women (Autonomous), Kumbakonam, Tamil Nadu, 612 001, India.
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ARTICLE INFO ABSTRACT

Ammonia is a widespread pollutant that is toxic to living organisms in aquaculture. This study aimed to evaluate
the effects of a diet supplemented with beta-glucan from yeast, Saccharomyces cerevisiae (Sc-fG), on the stress
Yeast ) response of Oreochromis mossambicus (Tilapia) to ammonia. Fish were divided into four groups, including a
Ammonia stress control fed a basal diet and three experimental groups fed diets supplemented with Sc-fG at 2, 5 and 10 mg/g
Antioxidant properties . . . —1

o respectively. After 8 weeks, experimental groups were exposed to ammonia at 100 mg L™ " for 1 week. Growth
Immune activities . : . )
Fish was measured after the 8-week feeding trial and serum, mucus, and liver tissue were sampled before and after

the ammonia challenge. Compared with the control diet, feed supplemented with Sc-BG at 10 mg/g significantly

(p < 0.05) improved growth performance (7.8-9.9 g increase in weight). The cellular immune responses
(myeloperoxidase, reactive oxygen species, and reactive nitrogen species), humoral immune responses (alkaline
phosphatase, lysozyme, and peroxidase inhibition), and antioxidant response (catalase, superoxide dismutase,
and glutathione) were tested in serum, mucus and liver tissue. Compared with the control, these responses were
significantly (p < 0.05) enhanced at 10 mg/g supplementation with Sc-3G. This study demonstrates that Sc-fG
may be applied to induce stress tolerance and improve growth performance in aquaculture.

Keywords:
B-glucan

1. Introduction

Aquatic animals and fish are consumed for their nutritional benefits
in many Asian countries [1]. The considerable growth in aquaculture
production observed in the last 50 years has improved the global nu-
trition security [2]. With reference to the food and agricultural orga-
nization (FAO), utilization of aquatic commodities such as fish by
human diet reached up to 47 % in 2006 and is expected to reach 50 %
in the next few years [3]. The global per capita fish consumption in-
creased from 19.7 kg in 2013 to above 20 kg in 2015 [4]. The fish
dietary production has hastily at 5.0 % per year in the preceding five
decades [2]. The dietary supplementation practice has been utilized in
the aquatic field since 2000. However, often aquaculture is not eco-
nomically viable due to varying demand and value across fish species

* Corresponding author.
E-mail address: vaseeharanb@gmail.com (B. Vaseeharan).
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and consumers [5].

Although aquatic organisms can be cultured at high densities, in-
fectious diseases are often a major constraint to the aquaculture in-
dustry. In general, the occurrence of diseases is caused by several fac-
tors, a few of which are considered relevant to fish and aquatic
pathogens [6]. Further, there is an evidence that high level of pollutants
increase mortality in aquatic species [7]. To avoid environmental im-
pacts, intensive culture systems have been utilized to manage ammonia
levels and mitigate the effect on fish health. Stressors can exacerbate
the presence of diseases in impacted habits and frequent stressors can
directly lead to fish mortality [8]. Among environmental stressors,
ammonia is a common aquatic pollutant and is toxic to fish. Ammonia is
the most important compound in intensive culture systems as it causes
stress and damage to fish tissue, even in small amounts, and can be
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ARTICLE INFO ABSTRACT

Keywords: Currently, nanotechnology is a prolific area of scientific research. As they can be synthesized in an eco-friendly
Nanotechnology manner, zinc oxide nanoparticles (ZnO NPs) provide an attractive solution to combat bacterial infection. In this
Confocal laser scanning microscope study, synthesis of ZnO NPs using Aloe socotrina (As) leaf extract and characterized by UV, FTIR, XRD, SEM, and
XRD TEM. UV spectroscopy analysis showed that the maximum absorption was at about 315 nm. TEM images of the
'?‘?131 ZnO NPs definite the structure of ZnO NPs ranging from 15 to 50 nm in size while XRD spectra revealed their
Drug delivery crystallinity. To understand the antibacterial activity of NPs, extensive experiments were performed using
Antibiofilm several assays such as agar well diffusion, minimum inhibitory concentration, growth kinetics, intracellular

uptake, reactive oxygen species (ROS) generation, and antibiofilm activity. The A. socotrina capped ZnO NPs
(As-ZnO NPs) revealed significant activity against biofilms formed by four bacterial pathogens, which can in-
terfere with the management of drug resistant bacterial diseases caused by these biofilms. In summary, this novel
biosynthesis technique of As-ZnO NPs with potent bactericidal activity offers an effective solution for the
management of UTI pathogens.

1. Introduction

In recent years, urinary tract infection (UTI) has emerged as one of
the most widespread diseases in the world. This condition is char-
acteristically aggressive and has contributed to the rise in nosocomial
bacterial infection in ambulatory and hospitalized patients as the UTI
can spread from the urethra to the bladder [1]. The annual incidence of
UTI is approximately between 150 and 250 million cases globally and
accounts for about 8 million doctor visits. Moreover, approximately
10% of all hospitalized cases contract these infections despite the sterile
hospital conditions [2]. Prolonged use of urinary catheters increases the
risk of infection and directly contributes to the rise in UTI [3]. Devel-
opment of biofilms on the exterior of the catheter is one of the main
problems associated with the management of UTI [4,5] as it can pro-
long the presence of the microorganisms resulting in persistent infec-
tions that tend to be resistant to antimicrobial therapy leading to

* Corresponding author.
** Corresponding author.

chronic disease. Some of the most common microbes that infect the
urinary catheter and produce biofilms are Escherichia coli, Pseudomonas
aeruginosa, Proteus vulgaris, Enterococcus, Staphylococcus aureus, Proteus
mirabilis, Klebsiella pneumoniae and Morganella morganii [6]. In recent
times, antibiotic resistance is an important global public health issue
due to the uncontrolled use of antibiotics resulting in the development
of resistance in bacteria including uropathogens [7]. Therefore, the
antibiotics that currently used have become ineffective and there is an
increasing need to develop more efficient antibiotics against specific
microbial populations.

Since the early years, microbial pathogens have posed a huge
challenge to the scientific community with microbial contamination
being one of the major concerns [8]. Most antimicrobial agents have
frequent issues such as instability at high temperature or pressure and
are often toxic and cause irritation. Moreover, development of anti-
biotic resistant pathogens has turned into a severe health problem and
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ARTICLE INFO ABSTRACT

Keywords: Eleusine coracana (Finger millet) has high nutritional value with numerous health benefits and is of low cost.
Finger millet Isolation of beta-glucan (8G) from E. coracana (Ec-G) has gained increasing research attention. UV-vis spec-
p-Glucan troscopy used to measure the surface plasmon resonance at 361 nm to confirm the presence of polysaccharides
g?;:ilc:ifl::es (glucan molecules) in Ec-$G. X-ray diffraction analysis of Ec-$G displayed a crystalline nature and confirmed the

presence of the SG molecule. Further, the bioactive compounds of Ec-fG were screened using gas chromato-
graphy-mass spectrometry. The antibacterial activity of Ec-BG against both Gram-positive (Lysinibacillus fusi-
formis, Enterococcus faecalis) and Gram-negative (Proteus vulgaris, Shigella sonnei) bacteria were assessed through
minimum inhibitory concentrations < 70 ug/ml of Ec-BG. In addition, the antibiofilm activity and bacterial
viability of Ec-fG at 100 ug/ml was confirmed by light and confocal laser scanning microscopy. Furthermore, Ec-
BG inhibits a-amylase and a-glucosidase at an ICsq -value of 1.23 and 1.42 pg/ml, respectively. Superoxide anion
scavenging activity at ICso-1.4 pg/ml and DPPH radical scavenging activity at ICso.1.2 pg/ml showed that Ec-8G
had potential antioxidant property. The in vitro hemolysis assay for biocompatibility of Ec-fG at 200 pg/ml
showed 0.06 =+ 0.09%. Therefore, Ec-fG has the potential to act as a suggestive agent for antibacterial, anti-
diabetic, and antioxidant activity.

Antibacterial activity
Hemolysis assay

1. Introduction

A sufficient quantity of nutrients is important for the development
of a healthy environment. Nutraceuticals are the healthy consumption
of foods, which act as the beneficial effects of physical condition and
prevention of diseases in human beings [1]. For this reason most of the
research has been carried out from the natural molecules preferable for
the health benefits. The outsized molecules obligatory for existence,
that are built from smaller organic molecules are called biological
macromolecules. A macromolecule is a huge molecule made up of
smaller subunits. These include polysaccharides, peptides, nucleic acids
and lipids. A polysaccharide is one type of macromolecule made up of
monosaccharides. An example of a polysaccharide is starch, or cellulose

* Corresponding author.
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and glucans [2]. In the intervening time, the benefits of glucan mole-
cules in pharmaceutical antibiotics has the root of emergence the bac-
terial resistance exertion in the earlier period. For this concern the use
of natural molecules has turned out to be an appealing researchable
phase [3]. In particular, a macromolecule such as betaglucan (3G) are
non-starch homopolysaccharides that are composed of glucose mole-
cules [4]. The polysaccharide the model linkage and block oligomer
formation of the G is essential to the derivation of 3-glucans. Cereal fG
is encompassed with B-p-glucopyranose, which is associated with a
mixture of 3-(1-3), (1-4) glycosidic bonds [5]. The physical properties
of cereal G is firmness because of its main structure, molecular size,
and macromolecular conformation. To a large extent, the use of cereal
BG owing to its various benefits and the possibility of industrial
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ABSTRACT

B-Glucan-binding protein (BGBP) is important for the rational expansion of molecular biology. Here, zinc oxide
nanoparticle (ZnONP) was synthesized using fGBP from the crab Scylla serrata (Ss-pGBP-ZnONP). Ss-BGBP-
ZnONP was observed as a 100 kDa band on sodium dodecyl sulfate polyacrylamide gel and characterized with
UV-vis spectroscopy at 350 nm. X-ray diffraction analysis displayed values consistent with those for zincite.
Fourier transform infrared spectroscopy revealed the presence of functional groups, including amide, alcohol,
alkane, alkyl halide, and alkene groups. The zeta potential (—5.36 mV) of these particles indicated their sta-
bility, and transmission electron microscopy revealed the presence of 50 nm nanocones. Ss-BGBP-ZnONPs were
tested at 100 pg/mL against the gram-positive Enterococcus faecalis and gram-negative Pseudomanas aeruginosa
using confocal laser scanning microscopy and the bacterial viability assay was also performed. The growth of
MCF?7 breast cancer cells was inhibited following treatment with 75 pg/mL Ss-BGBP-ZnONPs. Thus, Ss-BGBP-
ZnONPs have the ability to control the growth of pathogenic bacteria and inhibit the viability of MCF7 breast

cancer cell lines.

1. Introduction

Nanotechnology has widespread applications in the field of science
and medicine [1-6]. Nanoparticles (NPs) are used as imaging and
therapeutic agents and their surfaces are often coupled with biological
molecules to reduce surface energy [7]. Metallic and metal oxide NPs,
including gold, silver, copper, titanium dioxide (TiO,), and zinc oxide
(ZnO) particles, play vital roles [8-11]. The ZnONPs have been used for
various applications, including cell imaging, drug delivery, and nano-
medicine [12]. The ZnONPs are also used in goods such as personal care
products and are known to exhibit excellent antibacterial and UV
blocking properties. In vitro analyses have revealed the biocompatibility
of ZnONPs [13]. The ZnONPs serve as non-toxic, biocompatible, and
safe drug carriers. Zinc is an important trace element present in all body
tissues, including the brain, muscle, bone, and skin [14]. Zinc is also
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important for eukaryotes, as it is known to modulate several physio-
logical functions [15]. In biological systems, zinc has important roles in
metabolic pathways such as the carbohydrate, lipid, nucleic acid, and
protein syntheses [16]. The NPs may interact with biomolecules such as
nucleic acids, proteins, and lipids, owing to their nano size [17]. Bio-
logical synthesis of NPs is more labor- and time-intensive and expensive
than physical and chemical methods [18].

Cancer is an emerging disorder that is severely affecting human
health. It is the second leading cause of mortality worldwide. The
prevalence of breast cancer is higher among women [19] and corre-
sponds to one-fifth of all cancer cases worldwide. Studies have con-
firmed the cytotoxicity of ZnONPs on cancer cells, including HepG-2,
MCF-7, HeLa, U87, and S91 cells [20]. To improve their targeting
ability, these NPs are often coupled with antibodies or peptides that
bind to the receptors over expressed on cancer cells. Today, different

Received 23 December 2019; Received in revised form 20 January 2020; Accepted 21 January 2020

Available online 24 January 2020
0882-4010/ © 2020 Elsevier Ltd. All rights reserved.


http://www.sciencedirect.com/science/journal/08824010
https://www.elsevier.com/locate/micpath
https://doi.org/10.1016/j.micpath.2020.103992
https://doi.org/10.1016/j.micpath.2020.103992
mailto:vaseeharanb@gmail.com
https://doi.org/10.1016/j.micpath.2020.103992
http://crossmark.crossref.org/dialog/?doi=10.1016/j.micpath.2020.103992&domain=pdf
Ammu
Highlight

Ammu
Highlight

Ammu
Highlight


Journal of Drug Delivery Science and Technology 57 (2020) 101752

ELSEVIER

Journal of Drug Delivery Science and Technology

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/jddst
Curcumin-encased hydroxyapatite nanoparticles as novel biomaterials for )
antimicrobial, antioxidant and anticancer applications: A perspective of e

nano-based drug delivery

Saleth Sebastiamma

Arul Sigamani Lesly Fathima®™", Sandhanasamy Devanesan

Mohamad S. AlSalhi““***, Johnson Henrye,—’g,

Baskaralingam Vaseeharan™""

c,d
)

& Unlt of Natural Products and Nanotechnology, Department of Zoology, Government College for Women (Autonomous), Kumbakonam, 612 001, Tamil Nadu, India

ARTICLE INFO

Keywords:
Nanotechnology
Curcumin
Hydroxyapatite
Anticancer

Biological applications

ABSTRACT

Hydroxyapatite (HAp) is an important biological molecule and principal mineral component found in bones that
is used in various clinical applications to significantly enhance the biological activity and biocompatibility of
man-made biological molecule. Several analyses have been performed to control the structural properties of HAp
by varying the processing parameters. This study described the synthesis of HAp nanoparticles (NPs) via the sol-
gel method, that would be effective for biomedical applications, such as bone graft substitution. It also examined
the effects of pure HAp, surfactant (PEG and CTAB)-assisted HAp NPs, and curcumin-mediated HAp NPs. The
synthesized HAp NPs were analyzed using XRD, FTIR, RAMAN, FESEM, TEM, EDAX, UV-DRS, and PL analysis.
From the XRD analysis, it was found that the prepared HAp NPs have a hexagonal structure with nanosize
distribution. From FESEM and TEM analyses, it was found that the synthesized HAp NPs were rod-like in shape
and the elemental analysis was conducted using EDAX. In addition, the biological applications were investigated,
viz., antibacterial, antifungal, antioxidant, and anticancer activity. The synthesized HAp nanoparticles possessed
excellent antibacterial, antifungal, antioxidant, and anticancer activities. Overall, curcumin-encased HAp na-
noparticles can play a vital role in a wide range of fields, including water treatment, food preservation, wound
dressing, nanomedicines, and cosmetics as biocidal and disinfecting agents.

1. Introduction

stoichiometric ratio of calcium and phosphorous in HAp is 1.67, which
resembles that of human bones, and calcium phosphate (CaP) is the

Hydroxyapatite (HAp) nanoparticles (NPs) have received consider- major mineral constituent of vertebrae bones and teeth [10-12].
able attention over the last decade due to their significant biological HAp [Ca;o(PO4)s(OH),] is a CaP-based biomaterial primarily used
applications [1-5]. HAp plays a vital role in biomaterial engineering in dental and orthopedic applications because of its structural and
due to its enhanced biocompatibility and bioactivity [6-9]. The chemical similarity to bones, teeth, and enamel [13-15]. HAp acts as an
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ABSTRACT

Microbial enhanced oil recovery (MEOR) is a kind of enhanced oil recovery (EOR) development, often
used as a tertiary stage where oil recovery is no longer possible utilizing primary and secondary conven-
tional techniques. Among a few potential natural operators valuable for MEOR, biosurfactants, biopoly-
mers and biosurfactant based nanoparticles assume key jobs. Biosurfactant which are produced by
microorganisms’ act as are surface active agents that can be used as an alternative to chemically synthe-
sized surfactants. Pseudomonas aeruginosa TENO1, a gram-negative bacterium isolated from the petro-
leum industry is a potential biosurfactant (Rhamnolipid) producer using cassava waste as the
substrate. This work focuses on production and characterization of rhamnolipid from P. aeruginosa
TENO1 and its use in enhanced oil recovery. The effectiveness of Chitosan that is deacetylated form of
chitin which is a biopolymer that provides density and viscosity to the fluids is not known in enhanced
oil recovery yet and so it is studied. Moreover, the fabrication of biosurfactant-mediated silver nanocrys-
tals and its application in enhanced oil recovery is also studied. Sand-Pack column was constructed and
the mechanism of oil recovery in the column was studied. While incubating the crude oil containing sand
packed column with Biosurfactant-biopolymer and brine flooding in the ratio of 1:2, and Biosurfactant
incubation - flooding with 3 g/l of biopolymer was found to be 34.28% and 44.5% respectively. The bio-
surfactant based silver nanoparticles are non-toxic and have better stability when compared to chemi-
cally synthesized silver nanoparticles. The oil recovery percentage by chemical based Ag NPs and
biosurfactant based Ag NPs are 14.94% and 14.28% respectively.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

From the earliest starting point of civic establishments, we are
constantly subject to energizes, for example, wood, whale-oil or
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(lamp oil, diesel, oil). Among each one of those diverse sort of ener-
gizes, non-renewable energy source assumed a major job in
mechanical goals (Silva et al., 2014). Increase in oil costs based
on market interest disparities are observed as of late resulted a
decrease which is relied upon to remain at 30-60 $/bbl oil for a
prolonged duration (Schulz, 2016; Banat, 1995; Mclnerney et al.,
2005). Current situation of such an uncertain market at oil costs
is a very tough path ahead for oil ventures and those nations which
are exceptionally reliant on oil-based economy. Nevertheless, the

1319-562X/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Bacterial infections are the most important problem of health care worldwide. The hemolymph antibac-
terial proteins of Mesocyclops leuckarti was isolated for the first time and its antibacterial efficacy was
evaluated against four different human pathogenic microbes viz., Escherichia coli, Staphylococcus aureus,
Klebsiella pneumonia and Shigella flexneri. The antibacterial potential of the antimicrobial proteins of
hemolymph samples from plankton cultured in water enriched with Cow Urine Distillate (CUD) was com-
pared with normal ones. The results indicated that the hemolymph proteins were more potential against
Gram negative bacteria than Gram positive bacteria. Klebsiella pneumonia was more susceptible to the
hemolymph proteins exhibiting a zone of inhibition measuring 27 mm. The supplement of CUD to the
culture media further enriched the antibacterial activity of the hemolymph proteins (29 mm). The
SDS-PAGE analysis indicated two different types of clear bands representing proteins of 53 kDa and
19 kDa. Overall, this investigation signified that the microcrustaceans have a defence mechanism hemo-
lymph of Mesocyclops leuckarti have a potential agent for novel antibiotics.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

specific immune mechanisms. Crustaceans show many antibacte-
rial proteins in their hemolymph. However, the literature does

Copepods represent about 20% of the mean annual zooplankton
biomass. They are found in abundance in many aquatic ecosystems
(Huys and Boxshall, 1991) and conspicuous member of aquatic
biota that have adapted to various habitats such as damp moss,
interstitial sand, subterranean localities and parasitic living. The
cyclopoid copepods are successful inland water group animals
and Mesocyclops leuckarti is the important planktonic cyclopoid
copepods. In evolution, invertebrates have not developed acquired
immune systems. However, they have been bestowed with non-
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not show any record of anti bacterial proteins in microcrustaceans
including zooplankton (Iskratsch et al., 2009; Iwanaga, 1993;
Kawabata et al., 1995; Mori and Stewart, 1978; Jayasankar and
Subramoniam, 1999) (Table 1).

Hemolymph is the type of blood found in Arthropod’s open
circulatory system. It contains many bioactive molecules which
have functional roles in the defence system. The molecules include
lectins, complement, clotting factors, antimicrobial peptides
(Vazquez et al., 2009).

Among them the antimicrobial peptides are the prime factors
that give immunity to the animal. There are two types of antimi-
crobial peptides identified in hemolymph. They are high molec-
ular weight large antimicrobial proteins (>100 amino acids)
and low molecular weight small antimicrobial proteins. The high
molecular weight antimicrobial proteins target the disrupt
microbial biomolecules and small antimicrobial proteins disrupt
the structure and/or the function of microbial cells (Aspan
et al. (1995); Stabili et al. (1999); Fujimoto et al. (1995); Hall
et al. (1995)). These antimicrobial peptides are secreted in

1319-562X/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Exotic woody weed plants are a very serious threat to seed dispersed by ungulate in the tropical forest of
Asia. The ungulates in Point Calimere Wildlife Sanctuary (PCWS) are a significant role in native indige-
nous seed dispersal. The exotic woody weed tree Prosopis juliflora prevalence distributed in the PCWS
and they might potentially alter the native medicinal plant species. In the present investigation, we have
assessed the seed dispersal by ungulates in PCWS from January to March 2017. Four different ungulate
species were selected to understand their seed dispersal rate of different plant species in selected sanc-
tuary. This investigation was planned to confirm the seed dispersal by ungulates of blackbuck, spotted
deer, wild boar and feral horse. Among the four different ungulates tested, the maximum numbers of pel-
lets collected from blackbuck and no seed found in their pellets. The low quantities of pellets were col-
lected from wild boar and this study has recorded medium-sized ungulates which dispersed variety of
plant. However, the dispersal of the seed of medicinal plants were not considerably high and relatively
moderate percentage of seeds dispersal occurred in medium-sized ungulates like wild boar and spotted
deer. P. juliflora had 100% seed germination rate were observed from the faecal samples of wild boar and
feral horse. The control seed achieved maximum seedling rate than the ungulates seeds.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:

Exotic woody weed plants
Prosopis juliflora
Ungulates

Seed dispersal
Germination test

1. Introduction

Plants are very less mobility in consequently their diverse of
seeds dispersal are highly influencing through variety of biotic vec-
tors. The majority of seeds are dispersing through animals by their
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digestive system, excreted seeds which fall on the ground and
growing it naturally. Usually, that excreted seeds are getting higher
potential chances to form new plants which could be far away from
the mother plant (Jordano et al., 2010; Chapman et al., 2017; Susan
Harrison, 2017; Chaves et al., 2018). Many birds are likely to eat
diverse of fruits varieties which help to dispersing seeds to differ-
ent locality by their dropping. The animals are doing seed dispersal
and play a major role towards, success and wealth of environmen-
tal (Ingle, 2003; Lozada et al., 2007; Pejchar et al., 2008; Patrick
David et al., 2015). The avian fauna are doing long-distance distri-
bution of seed dispersal and accidentally these seeds are dispersed
in uneven and critically important flora filling wild and epizoo-
choary (Gonzales et al, 2009; Chimera et al, 2010;
Balasubramanian et al., 2011). Globally, the past three decades for-
est fire becomes major threat to wild ecosystem in various parts of
the continents. As a result of forest fire, most of the indigenous/en-
demic flora species will become extinct as possible (Satendra and
Kaushik, 2014). These problems are recently highlighted in many

1319-562X/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
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Metals are major toxic elements and cause various diseases and damage shorebirds. The study envisaged
the heavy metals content in the feathers of shorebirds, prey, water, and sediment from Pichavaram
Mangrove Forest (PMF). Primary feathers of shorebirds species such as Curlew Sandpiper, Eurasian
Curlew, and Painted Stork were collected and analyzed the following metals viz., Cd, Cu, Cr, Co, Pb, Hg,
Ni, and Zn. The levels of Hg, Cr, Pb and Ni varied significantly among the metals studied (p < 0.05). The
metal contamination pattern of shorebirds followed in the following order: Painted stork > Eurasian
Curlew > Curlew sandpiper. However, in the habitat, Cd, Co, Pb, Hg, Ni and Zi varied significantly between
water and sediment (p < 0.05) and Cd, Cu, Hg, Pb, Ni, and Zi differed significantly among the prey species
(p < 0.05). Overall, except for Cd, whereas, other seven metals showed significant differences between the
feathers of shorebirds and the environment such as water, sediment, polychaetes, mollusc, crabs, prawns
and fishes (p < 0.05). Nevertheless, the resident bird (Painted stork) had a higher level of metal accumu-
lation than migratory species, showing that PMF is under threat and requires proper monitoring, manage-
ment and conservation strategies to sustain organisms that depend on it.
© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Sherry, 1999). Pb mainly deposits in the tissues of feathers of birds
(Jayakumar and Muralidharan, 2011), and a higher content of it

Heavy metals are major toxic elements and cause various dis-
eases and damage wildlife when their load exceeds normal levels.
Higher content of Cd in feathers of birds can wreck their flying
mechanism and lead to poor development of bones (Spahn and

* Corresponding authors at: Department of Zoology and Wildlife Biology, AVC
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could destroy their thermoregulation, growth of nestlings, and
recognition of their siblings (Burger and Gochfeld, 2000). The tox-
icity of Cr had several impacts on birds, such as the development of
embryo and hatching success of eggs in Mallard (Kertész and
Fancsi, 2003). Even in lower concentrations, Ni can affect pigment
colouring of feathers during moulting (Honda et al., 1990). Zn at
higher concentrations can affect reproduction and increase kidney
toxicity (Carpenter et al., 2004). Rising Hg levels in birds can affect
their breeding success (Gochfeld, 1997), and above 5 ppm
adversely affects reproduction (Evers et al., 2007). Co is considered
as a significant element necessary for metabolism but can nega-
tively affect it in excessive concentrations (Roginski and Mertz,
1977). The role of metals in benthic organisms is also significant
since they are involved in littoral trophic mechanisms and benthic
organisms, including fishes, are essential prey for the majority of
shorebirds (Wilson, 1989).

1018-3647/© 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
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K eywords: The present study was investigated o the sequel of dietary supplementation of algae (Chastomarpha aerea) on
Ao lydroplila growth, exploitation of food, haemmological, immunological parametes mmd diseaie nesisianee against
Chasomorpha amrea Asromonas hydrophila in Lobeo rohita dor 28-days trial period. A toal of 180 fishes with a body weight of
Growth performance 55 + 0.9 initially, were selected and alloted 1o one of Fve dietary treatments, in which the basal diet sup-
i::m-m}- plemented with @, (.25, 05, 075, and 10% kg =" fw/w) of € asrea. The fhes were subjected 1o challenge with

Aerovnonas hpdrophila and melative percentage of survival (%) wes reconded for 14 days after the fesding trial.
Secarcdingly, the fishes fed with © aereo incremed the growth rate, feed conversion mle, specilic growth mie,
hasermog labin, neutrophil and hysoeyne activity, when conmpared o the contrel group (P < 00051 Marsover, O
asrea supplementation (025 g kg'') showed that the enhanced bady weight, respiratory birst and 1y soeyme
ativity amd resistance agains A hpdrophils challenge. On the whale, the oltained results showed that this
feeding approach can productively incresse the gowth and it could be considered a5 a probable im-

Respiratory burst acinviy

munastimilant in the organic aquacul ture.

1. Introduction

About 15-20% for animal protein intake by humans, provided by
the aquaculiure and hence the efficient production is the way for en-
suring the long lasting as well as efficlent industry (FAs, 20101 The
major carp in India, Lobeo rofing is ore of the most chosen species in the
Asian sub-continent and it includes about 35%%W of the entire carp
manmufacture, due to the increased speedy growth along with the deli-
cious taste, acceptable nature towards the feeds provided and the raised
walue in market {Jhingran and Pulling 1908 Mishra and Samanmray,
2004; Dey et al., 200% Rahman et al., 200%; Vutukuro et al., 2000
Kumar et al., 2009, Asremomes hydmophila, has been found to be a
predominant pathogenic organizm for lower vertebrates, includes fishes
a5 wall as amphibians {Vivas et al., 2004; Karunasagar and Rosalind,

* Cormespaonding muthars

19411 The A hydrophila affected fish shows the features like, necrosis,
hemorrhagic septicaemia, uleer formation in skin and exophthalmia
that may cawe inceased death rate, which results in significant
drawhack in the economy of indistries according to the Food and
Agriculture Organization that involves the freshwater aguaculiire
(FAC, 20140 Parker and Shaw, 201 1; Shenet al., 201 31 The fish may be
infected by the pathogens like bacteria due to many factors like in-
tensive farming, pollution in the waters or changes in the external en-
vironment {Kumari and Sahon, 2006). Apart from these factors, the
mutritional emirence of the fish may also be a significant factor for the
infection due to the inter-relaticrship with production of energy and
fhe immunity towards the siress caused by the bacterial Infection.
Seaweeds are edible and contain vital nutrients such as proteins,
essential faty acids, vitamins, and minerals for human growth. The
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Simple Summary: Clobal demand for macroalgal and microalgal foods is growing, and algae
are increasingly being consumed for functional benefits beyvond the traditional considerations
of nutrition and health. The study was undertaken to know the effect of methanolic extract of
Chagtomorpha antennina in fish. The results demonstrated that the betterment of growth, immune
system, and resistance to disease against Edwardsiella tarda in Indian major carp, rohu, and Labeo rohita.
These findings are useful for development of new feed additive in aquaculture sectors.

Abstract:  The current study focused on assessing the outcome of methanol extract of
Chagtomorpha antennina (IMECA) on the growth performance and immune modulation in both
specific and non-specific immune responses through the assessment of neutrophil, serum lysozyme,
serum myeloperoxidase, antiprotease, ceruloplasmin, reactive oxygen species (ROS), and reactive
nitrogen species (RNS) activity in Labeo roliita (rohu) at 28 days post treatment along with assessment of
the disease resistance capacity against Eduardsiella tarda at 30days post immunization. Fishes (n = 144;
average weight 50.0 + 0.23 g} were evenly divided into four treatments, with 12 fishes per tank in
triplicates. The MECA was injected intraperitoneally in the fishes at different doses as 0, 25, 75,
and 150 mg/kg of the body weight. The results demonstrated that fish treated with MECA have an
increased body weight, specific growth rate, and feed conversion ratio (p < 0105) with respect to the
control group. Results suggested that the MECA inclusion can significantly enhance (p < (L05) the
levels of serum lysczyme, neutrophil function, serum antiprotease activity, cellular N5, and ROS
production. Exposure to MECA of 75 mgfkg showed a significantly higher survival percentage
against £, fardo disease infection. These results indicate MECA as a stimulant of immunity in L rohita
against E farda. The results suggested that MECA is a potent immunostimulant in finfish aquaculture
and can offer higher economic welfare.

Keywords: MECA; growth performance; immunostimulant; rohu; challenge test
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Efficacy Of Cow Urine Distillate To Enhance The
Freshwater Copepod Population Density

Praveena \aradhan, Subhhasri Varadharajan, Priva Muthukirushnan, Venkatalakshmi Sournamanikam

Abstract—Zocplankton has high nutntion value because of some vitamins, amino acids and fatty acids in them. Cow wnine is known for its medicinal
properties and therapeutic value in india. There are many reports which revealed the application of cow urine in aghiculiure, pouliry, animal heatth and
human heatth. However, there are no reports for its application in ive feed culture. Hence, in the present investigation, the effect of Gir Cow Urhne
{CUD} wias studied on zooplankion for i's impact on biomass and Dochemical composition. The study revesled that the biomass of zooplankion
significantly incressed in Gir cow unne distillate treated group, The experment was camed out one month pencd. At the end of study penicd, the
meochemical composition of cow unine treasted and untreated zooplankton culbures were analyzed.

Hey Words—Zooplankton, Gir, Cow unine distiliate, Aguacutiure, Biochemical anatysis, Live feed

1. INTRODUCTION

The word “Plankton™ derived from Greek mean drifters and
the word was first coined by Victor Hensen in 1887,
Flankton commonly falls under two categories namely
Phytoplankton and Zooplankton. Phytoplankton are primary
producers and minute phobsynthetic plants. Zooplankton
are secondary producers and animal groups of the
freshwater ecosystem. Copeocpods and Rotifers are the
largest, most diversified group in freshwater ecosystem.
Copepods are considered as ecological indicators of water
guality and global climate change. Alterations in their
presence and abundance can be resulted in the low
fisheries produection. As the major secondary producers of
the ecosystem, they fed on phytoplankton and act as food
for many major commercially important fishes. For example,
a herring stomach contains 60,000 calanoid copepods (1).
The studies on copepod ecology in different habitats like
estuaries, mangroves seagrass beds, seaweeds, coral
reefs, lagoons and open seas is important to understand
the ecosystem health and fish production. Copepod is one
of the most abundant live feed organisms which are widely
present in almost all the freshwater bodies. Copepods pass
through wery distinct life stages. They emerge from an egg
as a nauplius, usualy 100-150uM in length. After six
nauplius stages (referred as stages M1 to MNE), with growth
between each stage, the body shape changes and a series
of usually six copepodid stages follow (referred to as stages
C1 to C8).

. Varadhan  Fravesna, Suhhirasn  Varadharaian, Priya
Muthutirushnan, Venkatalakshmi Soumamanitam

. * Centre for Animal Studies, Department of Zoofogy, Govemnment
Coflege for Women (Autonomous), Kumbakonam — 612 001,
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The last of these stages is the adult in which different sexes
can be identified. Copepods used as natural food are either
cultured or collected from natural water bodies [(2)
Freshwater finfish seed production often faces a problem of
an in adequate food supply. Anificial feeds are widely used,
but planktonic animals are very important, especially
rotifers, cladocerans, and copepods. Virtually all fish feed
on plankton, especially in their early life phases.
Planktivorous fish depend on smal invertebrates
throughout their entire lives. Copepods of the order
Cyclopoida are the most important food items in freshwater
agquaculture, and their nauvpli are especially valuable for
feeding fry (3). The importance on mass culture of
copepods begins due to the unsatisfactory performance of
raditional live feeds Artemia and Rotifer in landculture. In
mangroves and estuaring environment, harpacticoid
copepods are the major food for larvae and juveniles (4).
The key problem in culture of copepods is high yield in the
sense of hatchery level on a contineous basis. Depletion of
DHA  (Decosahexancic acid) and EPA (Ecosapentanoic
acid) in the food of the larvae leads to low survival,
structural deformities and malpigmentation (5). So that fish
and larvae rely mainly on the live feeds which contain high
nutrition. The medicinal usage of cow urine is practiced in
India from ancient days. Hence cow urine could be
expected as a good immunostimulant and water guality
enhancer. Cow uring contains various inorganic compounds
including silver, Ma-K ratio of 4:1 (36%:9% in dried urine),
apart from abowt 3% urea. Fresh cow urine alko contains
30-100 mg oestrogens/100 mi; 20- 200 pg of cortico-
steroids/ 100 ml and 0.05-0.15 mg of 17-keto-steroids/ 100
ml (6). Mow days, a lot of emphasis has been given on the
medicinal use of cow uring in India. Recently the cow urine
has been granted U.5. Patents (Mo. 6896 507 and
6,410,059) for its medicinal properties, particularly for its
use along with antibiotics for the control of bacterial
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Bacterial infections are the most important problem of health care worldwide. The hemolymph antibac-
ierial proteins of Mesocyclops leuckart was isolated for the first time and its antibacterial efficacy was
avaluated against four different human pathogenic microbes viz, Echerichia coli, Saphylococows aureus,
Kebsielln prewmnania and Sugelln flexneri. The antibacterial potential of the antimicrobial proteins of
el yruph samnples from plankton cultured inwater enriched with Oow Urine Distillate (CUD) was com-
pared with mormal anes. The results indicated that the hemalymph proteins were more potential against

m. Im: —— faam negative bacteria than Gram positive bacteria. Klehsiells pieewmanda was more susceptible to the
.Einph'rL!:LTn e hemalymph preteins exhibiting a zone of inhibition measuring 27 mm. The supplement of CUD o he
Hemalyrph culture media further enriched the antibacterial activity of the hemolymph proteins (29 mm} The
Antinsicrobial proveins S06-PAGE analysis indicated two different types of clear bands representing proteins of 53 kDa and
T5-PAGE 19 kDa. Cnverall, this imvestigation signified that the micrecrustaceans have a defence mechanism hermo-

lymph of Mesacyclops levckart have a potential agent for nowvel anitibietics.
@ 0020 The Authon(s] Published by Elkevier BV on hehalf of King Saud University. This is anepen acoess
article under the CC BY-NC-ND license (hrtp:ficreativecommansore)license s fby-no-nd 0]

L Introduction

Copepods represent about 20% of the mean annual zooplankton
biomass. They are found in abundance in many aguatic ecosyste ms
(Huys and Bosxshall, 1991) and conspicuous member of aquatic
biota that have adapted to various habitats such as damp moss,
interstitial sand, subterranean localities and parasitic living, The
oyclopoid copepods are suceesstul inland water group animals
and Mesocydops leuckarti is the important planktonic eydopoid
apepads Inevolution, invertebrates have not developed acquired
immune systems. However, they have been bestowed with non-
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specific immune mechanisms Crustaceans show many antibacte-
fal proteins in their hemolymph, However, the literature does
not show any record of anti bacterial proteins in microcrustaceans
neluding zooplankton (Iskratseh et al, 2009 |wanaga, 1993;
{awabata et al, 1995; Morl and Stewart, 1978; |[ayasankar and
Subramonlany, 19949} {Table 1}

Hemolymph is the type of blood found in Arthropod's open
dreulatory systenw IU contains many bioactive molecules which
have functional roles in the defence system. The molecules include
lectins, complement, clotting lactors, antimicrobial  peptides
(Vazquer el al, 2009).

Among them the antimicrobial peptides are the prime factors
that give immunity to the animal. There are two types of antimi-
crobial peptides identified in hemolymph. They are high maolec-
ular weight large antimicrobial proteins (>100 amino  acids)
and low molecular weight small antimierobial proteins. The high
molecular weight  antimicrobial proteins target the disrupt
microbial biomolecules and small antimicrobial proteins discupt
the structure andfor the funetion of microbial eells {Aspan
e al (1995); Stabili et al. {1999); Fujimoto et al (1995); Hall
e al. (1995)) These antimicrobial peptides are secreted in

13 19-5622]# 2020 The Authons L Published by Essvier BV, an hehall af King Saud University.
This is an apen sooess article under the OC BY-NC-ND beense (Titp: [foreativeco mmon s orgflicemses fiv-ne-ndf 4.0 )
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Abstract

India is an Agricultural Nation. Its primary occupation is Agriculture. Today, India ranks second worldwide in farm
output. Agriculture and allied sectors like forestry and fisheries accounted for 13.75% of the GDP in 2013, about
50% of the workforce. The crops are generally grown in combination and a particular crop occupies a position of
total isolation from other crops. The studies of crop combination regions constitute an imporiant aspect of
agricultural geography as it provides a good basis for agricultural regeneration. Through different regions may have
different chmate and soil conditons. But each region is Individual to crops. For a comprehensive and better
understanding of agricultural system the study of crop combination is of great significances and is essential for
agricultural planning. The present study enlights to the crop combinations in Thiruvarur District. Agricultural
Geography is very need for rural planning, because high density of population and increasing annual growth rate of
population. It is necessary to producer cultivate more crops in the same field. So diversification and suitable
combination of crops with shorl duration is necessary for an increase in the production. The study of crop
combination is also helpful for the study of the comprehensive area development planning particularly for the rural
areas.

Key words: crop combination, crop diversification, maximum deviation, minimum deviation

1. Introduction

The study of cropping pattern constitutes an important aspect of agricultural geography as it
provides a good basis for agricultural regionalization. The crops occupies a position of total
isolation other crops in a given area at a given time. The physical factors determine the shape of
the areas of crop combination is also helpful for the study of the comprehensive area
development planning particularly for the rural areas. The importance of adoption of suitable
cropping patterns in a developing country like India cannot be overemphasized. The horizontal
expansion of agriculture is not possible without heavy capital investments. Only judicious
utilization of land by adopting more remunerative cropping patterns scientific rotation of crops
and multiple cropping may help in overcoming the food and raw material problems of the
country.

1.1 Aim

The aim of the study is to find out the cropping pattern of Thiruvarur District.

"Corresponding author
Email address: geosgeetha(@gmail com (S Geetha)
ISSN 0976 — 6693. ©2020 SCMR All nghts reserved.
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ASSESSMENT OF RAINFALL AND RUNOFF ESTIMATION IN SOME PARTS OF
THANJAVUR DISTRICT, SOUTH INDIA USING GEO-SPATIAL TECHNIQUES
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Abstract
Fhe mportance of hvdrology i the assessment, development, utthzation and management of
.!m water resources of anvoregion is being increasingly realized at all levels Thanjavur district |
lone of the worst affected arcas during the entive monsoon season. Geographical Inforniation System

| R .
[GIS) ix a tool which is used jor assessing of Rainfall and Runoff Estimation o some parts of
'! Thanjavur District

[. INTRODUCTION

Hydrology 1s the science that deals with the occurrence and distribution of the water ol the
carth in time and space, both above and below the land surface, including their chemical. bological
and physical propertics, and their interaction with the physical environment (WMO. 19921 The
importance of hydrology in the assessment, development, utilization and management of the water
resources of any region is being increasingly realized at all levels. The main scope of hydrology 1s to
study (a) the maximum probable flood that may occur at a given site and its frequency. this s
required for the safe design of drains, culverts, dams, reservoirs, channels and other tlood control
structures, (b) the water yield from an arca, its occurrence, quantity and frequency are necessary for
the design of dams, municipal water supply, water power and river navigation, (¢) the groundwater
development for which a knowledge of the hydrogeology of the area, ie. the formaton soil.
recharge facilities like streams and reservoirs, rainfall pattern, climate, cropping pattern are required
and (d) the maximum intensity of storm and its frequency are required for the design ot a dranage
project in an area.
2. THE STUDY AREA

I'hanjavur district lies between 9° 50" and 117257 North latitude and 78" 45" and 79" 257 Bast
longtitude (Fig.1). It is bounded on the North by Thiruchirapallr and Cuddalore distrnicts, on the Fast
by Tiruvarur and Nagapattinam districts, on the South by Palk Strait and Pudukottar distriet and on
the west by Pudukkottai district and Tiruchirapall districts. Fotal geographical of the study area 1~
1697 sq.km. The mean maximum temperature was 37 48°C during May — July. Sumilarly, the mean
minimum temperature was 20.82°C during November-JTanuary. The north ¢ast monsoon provides
much rainfall with 545.7 mm and 953.2 as normal and actual ramnfall respectively, while southwest
monsoon provides 342 and 303.1 mm as normal and actual raintall respectively. The total population

of Thanjavur district 1s 22,16,138.
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Abstract:

Cloud Computing is an recent landmark development in the area of computing. It offers huge
power to next generation computing.. Dynamic provisioning forms the base for cloud computing
and facilitates and supports the network services. Its primary focus is on making the vision of
utility computing a reality, with an additional “pay-as-you-go” feature. It generates immense
potential to in development of applications and products that specialize in greater resource
utilization and scalability. This paper presents the survey on basic cloud computing fundamentals
and therefore the concepts of load balancing i.e. Scheduling of load within the cloud. It
elaborates the prevailing load scheduling algorithms with their merits/demerits and suitability
within the cloud and heterogeneous computing environment and proposes a replacement
perspective for better results as per desired parameters.

Keywords: Load balancing, Cloud, scheduling, response time, scheduling Algorithms.

1.INTRODUCTION

Load balancing ensures that workload is equally distributed across all processors, in order to
ensure that no processor is overloaded. A load balancer may be a physical device, running on
a specialized hardware or software process, and it accepts multiple requests from users and
distributes them evenly across servers. [20] Load balancing increases throughput and thereby
reduces reaction time. Load balancing in cloud, distributes the surplus or excess dynamic
local workload evenly across all the nodes. It ensures that there is better service provisioning
and a near ideal resource utilization ratio is achieved. It is effective in improving
improves the general performance of the system. Incoming tasks which are received from
different location are received by the load balancer and is then distributed to the data center
for improved and proper load distribution.
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Sediment Yield Estimation in Parts of Thanjavur District, South India
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Abstract

Soil erosion level assessment 1s essential for coastal and delta arcas. In the present study.

sonl erosion probability zone and sediment yield assessment were carried oul in Thanjavur district,
Tamil Nadu, India using Geographical Information System (GIS). The main topography parameters
considered in soil erosion mapping include slope, geography. land use / land area. dr;u'nugc density
and elevation. These parameters are integrated with ArcGIS under various thematic maps A
probability weighting approach was adopted that allowed a linear combination of the probability
weights of each thematic map (Wt) and a ranking was assigned 10 different features in the them
maps and final scores (Sc) were obtained for their role in soil erosion. The Integrated Soil Erosion
i< classified into five zones as very low, low. moderate, high and high erosion-prone zones.

high altitudes, high drainage density. Mlood plains and
I rainfall.

atic

Map
Landslides associated with moderate slopes,
agricultural land are more prone to erosion. Drainage, drainage density, average annua
temperature and flow. vegetation cover factor (FC) and slope maps were used to cstimate sediment
yvield. Sediment yield from the district is low and not in a very dangerous condition. The results
revealed that soil conservation measures in this area may be considered for sustainable

development.

Keywords: Soil Erosion, Sediment Yield. Remote Sensing, GIS, Thanjavur District.

1. INTRODUCTION

Soil erosion is a serious problem worldwide due to its adverse economic and eco-
environmental impacts (Ande et al., 2009). Soil erosion probability mapping is one of the most
important requirements for planning management, and conservation (Cleaver and Schreiber 1995)
Quantitative data on soil erosion rates in the nationwide area are essential for the development ol
<oil conservation and management plans and for the assessment of environmental implications
(Alexakis et al.. 2013). Different onsite effects of soil erosion like loss of topsoil, change of soil
structure, loss of soil organic matter content which leads 1o reduction of productivity and on the
other hand offsite events like reduction of channel depth, water holding, water discharge and
transport capacity of a stream caused increase of flood intensity and frequency (Pimentel 2006:
Sinha and Joshi 2012; Zhou and Wu 2008). Over the past decades many studies and empirical
models have been developed by many researchers to estimate soil erosion in different parts ol the
world (Morgan et al, 1998; Kim and Julien 2006; Darbral et al., 2008: Melesse et al., 2011).

rosion may initiate landshdes as a short-term and

In hilly and steep sloppy regions, soil ¢
hael and Samanta 2016). The erosion i upper

degradation of soil quality as a long-term effect (Mic
catchment areas depends on amount of rainfall, vegetation cover, sotl charactensucs, slope and 18
accelerated by human activity ike mining, agriculture and deforestation (Pal etal., 2012). Arckhi et
al. (2012) have investigated the spatial distribution of annual soil loss and sediment yield in Cham
Gardalan watershed. Ilam Province, Iran, using Revised Universal Soil Loss Equation (RUSLE)
model. Yildinm (2011) conducted research to apply Universal Soil Loss Equation (USLE) with
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GEOMATIC BASED SOIL AND GEOMORPHOLOGICAL CLASSIFICATION OF KUMBAKONAM TOWN,
THANJAVUR DISTRICT, TAMILNADU
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ABSTRACT

In the present study, an attempt has been made to classify the diferent soil and geomorphic units of
Kumbakonam town Thanjavur district, Tamilnadu. The drainage, contour and delineded geological
units have been ovedaid on IRS-ID LISS II satellite imagery (bands 2, 3 md 4) the system to
delineate and characterize difierent geomorphologica units and analysis of their processes based on
the field observations. The study area is basically of sedimentary in origin with diflerent
geomorphological formations and is influenced by the various processs. Based on the satdlite data
analysis, the distinct geomorphological units viz, alluvial plain and deltaic plain fills have been
delineded md charactenzed. The infbrmation gencrated fom satellite data in the frm of vector
layers has been used in GIS to generate soil and geomorphological maps of the study area. The
present study demonstrates that IRS-ID L1SS-IiI data in conjunction with geomorphology, seil, river
and drainage and parameters to enable detailed evaluation of diflerent geomorp hological units and
analysis of their process es based on the field observ ations. The delineated geomorp hological wnits ca
be ulilized for evaluation and management of natural resousmces and geo-environment on sustainable

basis at fiver catchment level.
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Study Area: Kumbakonam is a special grade Municipal Town
and second biggest town in terms of administrative status to
Thanjavur District. It is situated 10°57' North Latitudes and

INTRODUCTION

The soil and geomorphological pattem using Remote Sensing
has been attempted in a number of previous investigations.
Roy and Raina (1973) studied hydrogeomorphology of
Kotepalli Catchment arca of Hyderabad. Chatagee et al,
(1978) studied the geomorphology of central Luni Basin of
Western Rajasthan. Raju and Vaidyanadhan (1984) also used
Remote Sensing techniques in the study ofSarada River Basin.
Similar investigations were also attempted by some more
workers (Raviprakash and Mishra 1993, Mangmkar et al,
1993; Thomas et al, 1995, Saini and Nathawat, 1996).
Recently Jaisankar et al, (2001) have under taken
hydromorphogeological and Remote Sensing swmudies for
groundwater exploration in Agnigundala area, Andhra Pradesh,
In this investigation, geomorphology and land use pattem of
Visakhapatnam urban industrial area has been taken up using
IRS-IB and SPOT imageries with subsequent field checks.

*Corresponding author: Kalyani, V.,
Depanment of Geography, Govemment College Br Women
(Autonomous), Kumbakonam 612001, Tamil Nadu, India

79°23' East Longitude Kumbakonam is located 313 km away
from Chennai on the South, 90 km away fom Trichy on the
East and 40 Km away from Thanjavur on the North- East. The
town is bound by River “Cauvery” on the North and
“ Aresalar” on the South with a gentle slope ffom north o
south. Civil Administration was looked by a town level
committee (Municipal Committee) which was ©rmed in 1866
with an extent of 7.68 Sq.km. At present, the Kumbakoardnam
town extends over an area of 12.58 Sq.km and the local
planning area extends overan arca 0of 64,02 Sq.Km.

Soil; The lown is not having any commercially exploitable
minerals. The Alluvium and Regur are the major type of soils
Pund in the region. More than 65% ofthe areas are covered by
alluvium soil due to the presence of Cauvery delta. This is
fertile and suited foragricultural purpose. Riceis the principle
crop: Coconut, Mango and Tamarind are the major types of
trees Hund in the region. The Adanur soil type mostly fund in
the western part and the Alattur soil type found in the eastem
part of the study arca.The Padugai soil type mostly bund in
the northem part along the edges.
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PHYTOCHEMICAL CHARACTERIZATIONOF
Naringi crenulata (Roxb) LEAF EXTRACT BY GC-
MS method
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(Affiliated to Bharathidasan University), Poondi, Tharyavur, TamilNadu, India.
ABSTRACT
The bioactive compounds of Naringi crenulata (Roxb) leaves have been evaluated using GC-
MS. The active chemical compounds were identified by using Gas Chromatographyv-Mass
Spectrometry. The phytochemical compounds found in the N crenulata leaves with
methanolic extract were matched with NIST library. GC-MS analysis of leaves extract
Naringi crenulata in characterization of photochemical sixteen components were identified
Phytochemical compounds of N erenulata leaves with methanolic extract was 16 specified
compounds identified including hexadecocenoic acid performed.
Keywords: Methanol extract, Naringi crenulata, GC-MS analysis andphotochemical.
INTRODUCTION

Herbal medicine 1s one of the most remarkable uses of plant based diversity. As many as 75
to 90% of the world’s rural people rely on herbal medicine. The success of any health care
system depends on the availability of suitable drugs on a sustamnable basis. Natural medicine
improves strength of the body. The knowledge medicinal plant has been accumulated in the
course of many centuries based on different medicinal systems such as Ayurveda, Unam and

Siddha. In india, 1t 1s reported that traditional healers uses 2500 plants species 100 species
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ABSTRACT

This study was carried out with an objective to investigate the phytochemical
analysis, antimicrobial, antidermatophyte and antihelminthic activity potentials of fruit of
Naringi crenulata (Roxb).The phvtochemical screeming and antimicrobial activites with
different solvemt agqueous, methanol, chloreform and benzene extract and
antidermatophytes, antihelminthic activity agueous and methanol fruit extract freated
against microbes and earthworms. The results showed antibacterial activity of maximum
zone of imhibition of Enterococcus aeromonas with agueous extract and antifungal activity
maximum zone of inhibition Penicillium sp in agqueous fruit extract respectively. The
antidermatophyte activity maximwm zone of inhibition of I. rubrum activity fruits extract and
dose dependent activity was observed in aqueous and methanol leaf extracts exhibitive,
respectively dose-dependent action and death mortality (%) compared to others. The present
study qualitative and quantitative phytocompound confirm the presence of alkaloid,
carbohvdrate, flavonoids, ghcosides, phlobatannins, protein, saponin, steroid, tamnin,
terpenoids and teriterpenoids compound in fruit extract. The presence of phvtecompounds,
may be of use for developing plant based drugs for various ailments.

Keywords: antifungal activity, secondary metabolites, Naringi crenulata, antibacterial
activaty.
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Abstract

Semiorganic single crystals of Sodium bis(2-methyllactacto)borate (NaMB) have been
grown using solvent evaporation process. NaMB crystal comprises a bis(2-methyllactato)
borate anion and a sodium cation. Powder XRD pattern reveals the good crystallinity. Lin-
ear optical transmittance window is found to be 215-1100 nm. Na---O-C intermolecular
interaction is observed in the grown crystal and it is established by observed vibrational
frequencies. Functional group associated with borate is well addressed through the vibra-
tions observed in FTIR and FT-Raman spectroscopy. '*C NMR spectroscopy enunciates
the position of carbon atoms in the crystal structure. Intermolecular interactions such as
Nal--:O6-C5 and Nal--*O1-C1 where O6 and O1 are uncoordinated oxygen atoms of car-
boxylato groups which pulls the electrons from C5 and C1 and causes deshielding effect
resulting in shifting of C5 and C1 signals towards higher ppm. These interactions are also
established through the shifts observed in 'H NMR spectroscopy. The third order nonlin-
ear susceptibility (x°) value is 1.07911 x 107° esu and this larger value is due to electron
delocalization in carboxylato group and charge transfer due to intermolecular interaction
present in the crystal structure. The self-focussing and saturable absorption nature of the
crystal may be utilized in optical sensors and Q-switching applications.

Keywords Crystal structure - Uncoordinated oxygen atoms - NMR spectroscopy - Z-scan
technique

1 Introduction

In recent years, there has been significant interest in the study of nonlinear optical (NLO)
crystals with better properties because of their wide applications in the areas of laser
technology, optical communication, optical information processing and optical data stor-
age technology colors displays, electro optic switches, frequency conversion etc., (Chen-
lin et al. 2002; Arivuselvi and Ruban Kumar 2016). The majority of the organic crystals
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Interpretation of structural, spectral and nonlinear optical
properties of a new semiorganic crystal: Rubidium bis(2-
methyllactato) borate monohydrate
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ARTICLE INFO ABSTRACT

Keywords: Rubidium bis (2-methyllactato) borate monohydrate (RbMB) was developed by adopting slow
Crystal growth solvent evaporation technique. Good crystalline nature of RbMB is confirmed by powder X-ray
Crystal structure diffraction analysis. The optical transparency window is observed from 190 nm to 1100 nm. FTIR

NMR spectroscopy

and FT-Raman spectral analysis endorses the formation of RbMB crystal. Thermal stability of
Z-scan analysis

RbMB extends upto 134 °C. Molecular structure of RbMB crystal is interpreted through the ob-
served chemical shifts through 'H NMR and '°C NMR spectroscopy. The intermolecular inter-
actions between organic and inorganic moieties are well established. These intermolecular in-
teractions and electron delocalization enhances the third order nonlinear susceptibility (x3)
value and is found as 3.75354-X10 ¢ esu. The self-defocusing and reverse saturable absorption
nature gives negative non-linear refractive index (n.) and positive nonlinear absorption co-effi-
cient (). This made RbMB a suitable candidate for using in Q-switching, optical pulse shorteners
and optical energy limiters applications.

1. Introduction

The fast developments in the field of optoelectronics and photonics creates a demand in developing new and better nonlinear
optical (NLO) crystals. These crystals finds greater applications in various fields [1-5]. The structure property relationship is the most
important factor to develop an efficient NLO crystal. Combining the organic materials nonlinear optical efficiency and inorganic
materials physical stability by choosing a proper precursor results in the formation of favourable semiorganic NLO crystal. Based on
this view, authors made an attempt to develop 2-methyllactic acid based crystals. Four new 2-methyllactic acid based crystals were
developed and the solved structures were reported by the authors [6-9]. Among the structures reported, Rubidium bis(2-methyl-
lactato)borate monohydrate crystal is characterized using various characterization techniques and the structure-property relationship
is reported in this article. The crystal structure consists of one 2-methyllacato borate anion, one rubidium cation and a water mo-
lecule. O—Rb---O and O—H---O hydrogen bonded intermolecular interactions present in the RbMB structure ensures enhanced (x°).

2. Materials and methods

RbMB was prepared by reacting 2-methyllactic acid, boric acid and rubidium carbonate in 4:2:1 molar ratio by using deionized
water as solvent. The mixture is stirred well and filtered to remove impurities. The filtered solution is kept closed in a beaker using

* Corresponding author.
E-mail address: crrajaphy@gmail.com (R.R. C).
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Structural, Spectral, and Optical Characterization of Potassium
bis(2-methyllactato)borate Hemihydrate Crystal
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1.—Government Arts College (Autonomous), Kumbakonam, Tamilnadu 612002, India. 2.—e-mail:
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Potassium bis(2-methyllactato)borate hemihydrate (KMB) was grown by a
solvent evaporation technique. Crystal structural analysis revealed that the
potassium cation was pseudo-octahedrally coordinated by five O atoms from
four bis(2-methyllactato)borate (MB) ligands and half-occupied water. The
sharp peaks in the powder x-ray diffraction (PXRD) pattern confirmed the
perfect crystalline nature of the KMB. Transparency was observed in the
range from 215 nm to 1100 nm, and the bandgap of KMB was determined to
be 2.15 eV. The molecular structure of KMB was established by interpreting
the functional group vibrations through vibrational spectroscopy. The molec-
ular structure was further confirmed by the nuclear magnetic resonance
(NMR) spectral technique. The peak followed by valley nature observed is due
to the self-focusing behavior of KMB. The minimum transmission near the
focus in the open aperture curve is attributed to the reverse saturation
absorption nature of KMB. The third-order susceptibility (+*®) of KMB is
estimated to be 4.17694 x 107 ° esu. These results suggest that KMB can be
used in optical sensors as well as other photonic and optoelectronic applica-

tions.

Key words: Crystal structure, solvent evaporation technique,
NMR analysis, Z-scan technique

INTRODUCTION

Progress in the area of technology and communi-
cations has resulted in greater demand for the
development of suitable nonlinear optical (NLO)
materials." The generation of different frequencies
results in different laser sources, in turn enabling
advances in the fields of photonics, optoelectronics,
and optical communications.?”® To achieve these
advances, current research is focusing on the devel-
opment of efficient NLO crystals. Moreover, many
researchers have developed and reported on several
organic and inorganic NLO crystals. Organic crys-
tals such as 4-N,N-dimethylamino-4'-N’-methyl-stil-
bazolium tosylate (DAST)® and 3-methyl-4-
methoxy-4"-nitrostilbene (MMONS)” exhibit high

(Received February 11, 2020; accepted July 23, 2020)

Published online: 09 August 202{)

NLO efficiency but lack mechanical and thermal
stability. Meanwhile, inorganic crystals such as
KBey,BO3F; (KBBF),® K3Bs0,0,Cl (KBOC),”
Ba,B;,050F (BBOF),'° etc. exhibit good physio-
chemical stability and deep-ultraviolet (UV) gener-
ation but poor NLO efficiency. To overcome these
shortcomings of organic and inorganic crystals,
semiorganic crystals have emerged over the past
few years. The functionalization of organic materi-
als with suitable inorganic acids and salts leads to
the formation of new semiorganic crystal structures
with hydrogen bonding.'*!? The formation of hydro-
gen bonds in the structure promotes the NLO
efficiency of such crystal as well as their physical
properties.'® Our research group focuses on the
development of new semiorganic-based NLO mate-
rials, e.g., using 2-methyllactic acid. Among the
various organic moieties, 2-methyllactic acid is
chosen due to its coordinating ability with aqueous
media.'* Cammas et al. established that, when
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Elucidation of the properties of Lithium bis(2-methyllactato) borate
monohydrate crystal for laser applications
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Abstract

Lithium bis(2-methyllactato) borate monohydrate (LiMB) a semiorganic crystal is grown by solvent evaporation process.
Sharp peaks present in powder XRD (PXRD) pattern reveals the good crystallinity. Linear transmission window is observed
from 220 to 1100 nm. Functional groups such as CH;, OH and B—O present in the crystal structure are established through
FTIR and FT-Raman vibrational analyses. 'H NMR and '*C NMR spectroscopy confirms molecular structure of LiMB crys-
tal. The organic part of LiMB is elucidated through the observed chemical shifts. The influence of intermolecular interactions
was well identified and established. Thermal stability of LiMB extends upto 218 °C. The presence of electron delocalization
and intermolecular interaction enhances the third-order susceptibility (y°) and it is 4.5517 X 10~ esu. Nonlinear refractive
index (n,) and nonlinear absorption coefficient (f) are also found. The self-defocussing and reverse saturable absorption
behavior of grown crystal made it useful for Q-switching, optical pulse shorteners and optical energy limiters applications.

1 Introduction

Nowadays materials research society focusses on developing
semiorganic nonlinear optical (NLO) crystals for electronics
and photonics applications because of their ability to com-
bine the salient features of organic and inorganic moieties
[1-3]. Nonlinear optical crystals such as L-Valium picrate,
Triphenylmethane DAST and MMONS gives good NLO
efficiency and can be utilized in the field of logic devices,
biological imaging and optical switching [4, 5]. Semiorganic
NLO crystals find more significance in the field of laser
technology. The demand for lasers with various wavelength
is increasing in the industries, medical field, communication,
defence etc. [6-8]. Developing laser with various wavelength
can be achieved through developing a good NLO crystal.
Centrosymmetric crystal grown in polymeric structure with
several intermolecular interactions gives better third-order
NLO parameters [9]. Also, the centrosymmetric third-order
nonlinear optical crystals gain more importance in the field
of optical bistability, ultra fast optical switching, and opto-
electronic devices [10—13]. The NLO crystals with negative
third-order nonlinear refractive index and positive nonlinear
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Government Arts College (Autonomous), Kumbakonam,
Tamil Nadu 612002, India
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absorption coefficient finds applications in the field of opti-
cal sensors and Q-switching applications. Joshua et al. syn-
thesized a centrosymmetric Lithium bis(2-methyllactato)
borate monohydrate, reported its structure [14] and is given
in Fig. 1. In this article, the molecular structural confirma-
tion of LiMB crystal through vibrational and NMR spectros-
copies is reported. Also, the thermal stability, linear optical
transmittance window and third-order nonlinear efficiency
of LiMB crystal are reported. The reported O—Li—O inter-
molecular interactions were well acknowledged through the
various characterization techniques and also it is responsible
for the enhanced y° value.

2 Experimental

Slow solvent evaporation method is utilized to grow LiMB
crystal and was grown by reacting 2-methyllactic acid, boric
acid and lithium carbonate in 4:2:1 molar ratio. 4.1644 g
of 2-methyllactic acid, 1.236 g of boric acid and 0.7389 g
of lithium carbonate were appropriately dissolved in 10 ml,
50 ml and 10 ml of deionized water and these solutions were
mixed together using magnetic stirrer until to get the clear
solution. The clear solution was filtered in a beaker and cov-
ered using a perforated paper. Then the beaker was left to
stand at a room temperature. Slow evaporation of the solvent
leads to growth of crystals in one month.

@ Springer
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Abstract

The purpose of this paper is to study the concept of topological structure
formed by soft multi sets. Also, the notion of four sorts of generalized soft multi
compact spaces namely, soft multi pre compact, soft multi pre Lindelof, almost soft
multi pre compact, almost soft pre Lindelof spaces via soft multi pre open sets are
to be introduced and their properties are analysed.

AMS Subject Classification: 54A40, 03E70

Keywords: soft multi topological spaces, soft multi pre open sets, Soft multi pre
compact spaces, soft multi pre Lindelof spaces, almost soft multi pre compact spaces,
almost soft multi pre Lindelof spaces.

1 Introduction

In 2012, Zorlutuna et al [13] first studied the compactness for soft topological
spaces. In 2011, Alkhazaleh et al. [1] as a generalization of Molodtsov’s soft set we
introduce the definition of a soft multi set, its basic operations such as complement,
union and intersection etc. Soft pre open sets in soft topological spaces were intro-
duced by Gananambal Ilango and Mirudula Ravindran [6] in the year of 2013. In
2018 Al-Shami and El-Shafei [3] introduced and studied the concept of soft compact
and soft Lindelof spaces via soft pre open sets. In 2019, Gowri and Sahithyabharathi
introduced the concept of soft multi b-compact spaces by using the concept of soft
b-open sets and its properties.

The purpose of this study is to employ soft multi pre open sets to define the
concepts of four kinds of generalized soft multi compact spaces namely, soft multi
pre compact, soft multi pre Lindelof, almost soft multi pre compact and almost soft
multi pre Lindelof spaces, we provide various examples to elucidate the relationships
among these spaces and to point out some properties of them. Moreover, we offer
some soft topological concepts such as soft multi pre hyperconnected and pre par-
tition spaces and discuss some properties which connect them with introduced soft
multi spaces. The sufficient conditions for the four initiated soft multi spaces to be
soft multi hereditary properties are investigated.

Volume XII, Issue I, January/2020 Page No:77
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Abstract

In this paper we use Analytic Hierarchy Process (AHP) to conclude that the Soft
Multi Sets (SMS) of Soft Multi Topological spaces (SMTS) gives better results in Multi
Criteria Decision Making.

AMS Subject Classification: 54A40, 03E70
Keywords: soft multi sets, soft multi topological spaces, Decision Making, Multi Cri-
teria Decision Making, Analytic Hierarchy Process.

1 Introduction

To deal with uncertainties, many theories have been recently developed, includ-
ing the theory of probability, the theory of fuzzy sets, the theory of rough sets and so
on. However, difficulties are still arising due to the inadequacy of parameters. In 1999,
Molodtsov [6] introduced the concept of soft set theory as a general mathematical tool for
dealing with uncertainty. The solution of such problems involve the use of mathematical
principles based on uncertainty and imprecision.

In the definition of Molodtsov the soft set is a mapping from a set of parameters to
a power set of the universe. This means, we have one set of parameters to the power set
of one universe, so the user can make a decision where an element in the universe having
a property. But all the problems does not consists of one universe. To solve the problem
with multi set of universes and as a generalization of Molodtsov’s soft sets we introduce
the definition of a soft multi set, its basic operations such as complement, union and
intersection are introduced by Alzhazaleh et. al. [1] in 2011.

In 2011, Shabir and Naz[11] introduced and studied the concept of soft topological
spaces and related concepts. In 2013, Anjan Mukherjee et. al. [2] introduced the concept
of topological structure formed by soft multi sets and soft multi compact spaces.

Multi criteria decision making (MCDM) plays a critical role in many real life prob-
lems. It is not an exaggeration to argue that almost any local or federal government,
industry, or business activity involves, in one way or the other the evaluation of a set of
alternatives interms of a set of decision criteria.[12]

Volume 9, Issue 1, January 2020 741 http://adalyajournal.com/
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We investigate the modulational instability (MI) of trapped Bose-Einstein condensates with three-body and
higher-order interactions employing both semi-analytical and numerical methods. Using the time-dependent
variational approach, we derive variational equations for the time evolution of the amplitude, phase of modu-
lational perturbation, and effective potential of the system. By means of an effective potential, we retrieve the
corresponding MI condition of the dynamical system under consideration. The interplay between three-body
interaction and higher-order interaction is discussed in detail. The semi-analytical predictions are confirmed

through numerical simulations.

https://doi.org/10.1364/JOSAB.395007

© 2020 Optical Society of America

1. INTRODUCTION

In the ultracold regime where the temperature is much lower
than the critical temperature for condensation, a Bose gas
may obey the 7=0 formalism. Most experiments in Bose—
Einstein condensates (BECs) are reproduced and described
by the theoretical model based on the nonlinear mean-field
Gross—Pitaevskii (GP) equation with two-body interaction. The
effect of the interatomic interaction leads to a nonlinear term in
the GP equation, which is proportional to the s -wave scattering
length 4, and the condensate density [1]. One can change the
sign and strength of the scattering length by using the Feshbach
resonance technique [2]. This indicates that the strength of
the interaction can be restrained by using diverse experimental
devices. In the one-dimensional (1D) homogeneous limit,
the GP equation takes the form of a nonlinear Schrédinger
equation that supports a spectrum of exact soliton solutions.
Experimentalists approach this mathematically ideal scenario
by confining the condensate in an elongated and prolate trap,
typically with tight radial confinement. However, this quasi-1D
geometry is usually accompanied by the presence of weak axial

0740-3224/20/110A54-08 Journal © 2020 Optical Society of America

harmonic trapping, which removes the integrability of the
system [3].

It is understood that at low densities, where the inter-
atomic distances are significantly greater than the distance
scale of atom—atom interactions, the two-body interaction
can be described by a scattering length where the effects of the
higher-order interactions are negligible [1,4]. But in certain
experiments, the density of the BECs is considerably high. In
particular, the evolution of BECs on the surface of atomic chips
and in atomic waveguides involves a strong compression of the
traps, and this results in the enhancement of densities in BECs
[5-8]. Consequently, the simple GP equation (with two-body
interaction alone) becomes inadequate. Hence, the dynamics of
the BEC needs a better description of atom—atom interaction.
Such a system comprises three-body interactions due to higher
densities and shape-dependent potential due to strong confine-
ment. Higher-order terms in the expansion of the phase shifts
at low momenta, determined by the effective range, the shape
parameter, etc., give corrections to the simple GP equation. It
has been shown that the critical number of condensed atoms
needed for stability, the chemical potential, the condensate
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Abstract We consider the fourth-order nonlocal non-
linear Schrodinger equation and generate the Lax pair.
We then employ Darboux transformation to generate
dark and antidark soliton solutions. The highlight of
the results is that one ends up generating a two-soliton
solution characterized by one spectral parameter alone,
a property which has never been witnessed so far.

Keywords Nonlocal nonlinear equations - Lax pair -
Darboux transformation - P7 symmetry - Soliton

1 Introduction

The advent of femtosecond pulse propagation through
optical fibers [1] prompted the necessity to go beyond
the classical integrable nonlinear Schrodinger (NLS)
equation [2,3] to study higher-order effects on ultra
short pulse transmission. In fact, this resulted in the
investigation of several higher-order integrable NLS
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equations like Hirota equation [4] , quintic NLS equa-
tion [5], etc. However, all these integrable equations
are local equations, i.e., the evolution of the solution
depends on local space and time.

On the other hand, optical systems exhibiting parity-
time (P7) symmetry have gained the attention of the
researchers in the last few years [6—10]. The optical
beam dynamics in such systems is described by the
Schrodinger equation with a complex potential which
can be realized through a judicious inclusion of refrac-
tive index and gain/loss regime. If the dependence of the
refractive index on electric field intensity is introduced
[11,12], then the dynamical system can be mathemat-
ically modeled by the celebrated P7 symmetric NLS
equation [13]

i0q(x, 1) +82q(x,1)
+2aq(x,t)g(x,1)g(—x,t) =0 (1)

In the above equation, the potential is both P7T sym-
metric and nonlinear simultaneously. In a single word,
the above equation does not have a direct application
in optics; it can describe prospectives meta-magnetic
materials by the virtue of its gauge equivalent magnetic
spin systems [14]. In fact, rich dynamics exhibited by
Eq. (1) [15-19] has proved to be a catalyst to open new
vistas in nonlocal integrable equations. In addition, the
recent investigation of several P7 symmetric nonlin-
ear partial differential equations (pdes) [20—-22] in the
field of nonlinear optics, hydrodynamics, and atmo-
spheric sciences has underscored the emphasis to pen-
etrate deep into the domain of nonlocal P7 symmetric
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the Lax-pair, we construct one soliton solution employing gauge transformation method. In addition,
the multiple bright and dark soliton solutions are obtained by properly choosing amplitude dependent
parameter in the Lax-pair. The results of the paper emphasizes the richness in the structure of soliton
solutions admitted by the spin components, a phenomenon which has never been brought out to the
Keywords: fore. We have also extended the gauge transformation method to generate two soliton solutions.

Spinor Bose-Einstein condensate © 2019 Elsevier B.V. All rights reserved.
Three component Gross-Pitaevskii equation

Soliton solution

Gauge transformation method

1. Introduction

A large amount of bosons would occupy the lowest energy state when they are cooled close to absolute zero. This novel state, proposed
by Bose and Einstein in 1925, is named as Bose-Einstein condensate (BEC). It was experimentally realized by Eric Cornell, Carl Wieman
and Wolfgang Ketterle in 1995 [1]. After that in 1998 [2], Tin-Lun Ho and Ohmi group observed BEC in Na®> and Rb%7 using dipole optical
trap. They were able to realize BEC with internal degrees of freedom corresponding to the three hyperfine spin states (my = 41,0, —1
for F =1). It is known as “spinor BECs”. The important aspect of spinor BEC is that two or more hyperfine states of atoms in the
condensates almost have same energy. So, the spin degrees of freedom impacts the evolution of condensates that are not present in the
usual single-component BEC.

The dilute gaseous BEC with external trapping is modeled by Gross-Pitaevskii (GP) equation [3]. The nonlinearity in GP equation is
governed by inter-atomic interaction which can be controlled by s-wave scattering length using external magnetic, optical or dc-electric
field [4]. The possibility of controlling the inter atomic interaction in BECs has been witnessed in many experimental and theoretical
studies.

Single component GP equation has been shown to admit bright solitons [5], dark solitons [6], vortices [7], etc., while two-component
GP equation admits bright [8], ring dark [9], bright-dark [10], dark-dark and dark-bright solitons [11]. The multi component spinor BEC
has been investigated and different types of solitons, like dark solitons [12], gap solitons [13], bright solitons [14], bright-dark soliton
complexes [15], magnetic solitons [16], breathing solitons [17], dark-bright solitons [18], rogue waves [19], spin domains and spin textures
[20-22] have been reported. The modulational instability of the spinor BEC model has been investigated in [23] and some exact solutions
were reported in [24]. The non-autonomous three component GP equation has been analyzed in [25] and the dynamics of F =1 spinor
BEC has been investigated employing Hirota method. The three component defocussing nonlinear Schrédinger equation is analyzed in [26]
using inverse scattering method. The dynamics of the polar bright soliton under the influence of SOC in spin-1 BECs is reported in [27]
and some solutions were presented in Refs. [28-31].

Miki Wadati and co-workers had introduced three component integrable GP equation using 2 x 2 matrix [32]. They observed that
bright solitons in spinor BECs show two spin states such as ferromagnetic (nonzero total spin) and polar (zero total spin) states. A specific
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Introduction:

There's a thing about yoga which is unlike gymming or doing any other form of exercise - t helps you
connect with your inner self and to gradually uncover it. Our inner selves are in a perpetual blissful state
and yoga can help you reach there. A thing as simple as hand gestures, known as mudras in yoga, can
help you relax and unwind. Mudras are done in conjunction with breathing exercises and help regulate the
flow of energy throughout your body. The word Mudra has two words. First one is ‘muda’ and second one
B 'dra’. In Samskruth, ‘muda’ means happiness, ‘dra means drawing. That means ‘drawing happiness' by
practicing mudras as per the Science of mudras given by our ancient sages.These days Yoga, Ayurved
and Science of Mudras have been doing the rounds all over the world. When we study and incorporate
the same in our daily life, health is not a miracle but can be achieved by adopting simple methods. Since
mudras are part of Yoga, they are called ‘Yoga Mudras'. Nerves and energy centres keep creating energy
and flowing and glowing on the outer parts of human body. That lively vital energy can enter back to the
body by practising Yoga Mudras. Universe is made of 5 elements - Fire, Air, Ether/Space, Earth and
Water. If we wish to be healthy, we must ensure balance among 5 elements. This is the secret of being
healthy.

/ Electro-magnetic waves are sent to our brain when we join any one of the tips of fingers with
thumb. Different mudras are formed with different fingers joining with thumb. As per the Mudra Science,
this is called circuit bypass. This energy will reach the brain and incite the nerve centres which will make
the energy to reach different organs of the body to activate them in right manner. Five fingers of our hand
epresent 5 elements. Thumb gives basic foundation to other fingers of the hand to make the body
healthy. Fire element helps other elements to keep them in right proportion. We are alive only when
there is fire element in the body. Thumb represents fire element.These are not as per science's definition
of elements but refer to the five building blocks that go into the formation of any living body. Several
ancient health systems are based on the concept of the balance of the five elements. Indian Medical
sience according to Ayurveda and metaphysics affirm that distortion or impairment of the 5 elements
create outer disturbance and inner sickness in the body.

The Five Fingers of the Hands represent these Five Elements:
. The Thumb symbolises the Fire
The Forefinger symbolises the Wind
The Middle finger symbolises the Ether
The Ring finger symbolises the Earth
The little or small finger symbolises the Water

Keeping specified nerves stretched for specified periods tones up of the nervous system. The
fingers of each hand are held folded in certain specific postures and this provides the required tension on
the nerves.

The fingers of each and every individual in the world are different in their shapes and sizes.

These are determined and provided by nature as a tool to bring the nerves into prime condition when
affected adversely. Acupressure where the nerves are influenced by the application of pressure on certain
points or Acupuncture, where slight electrical impulses are conveyed through needles inserted in the
body. The advantage in Mudras is that the pressure to be applied on the nerves is automatic and
controlled by the shape and size of the fingers and not by external agencies. Because the Mudras work
onthe nerves, they are a NEURAL SCIENCE.
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Abstract

Pristine ZrO, and molar ratios of Cu-doped ZrO, nanoparticles were synthesized by chemical precipitation. The XRD pattern
of pristine ZrO, and Cu-doped ZrO, nanoparticles shows the formation of t-tetragonal phase and shifting of tetragonal phase
to monoclinic phase. The average crystallite sizes of the pristine ZrO, and Cu-doped ZrO, nanoparticles were calculated as
2.9, 4.65, 4.76, 5.02, and 4.96 nm, respectively. The Cu (0.06 M)-doped ZrO, nanoparticles are present as spherical mor-
phology and high agglomeration was confirmed by FE-SEM and TEM analyses. The XPS spectra affirmed the presence of
Cu?*, Zr**, and oxygen ions in the Cu (0.06 M)-doped ZrO, nanoparticles. The Cu-doped ZrO, nanoparticles exhibit two
energy gaps at 5.30 and 3.05 eV, 5.21 and 2.22 eV, 4.65 and 2.11 eV, and 4.44 and 2.65 eV. The surface defects and oxygen
vacancies were analyzed by PL and ESR spectroscopy. The ESR spectra are clearly asymmetric in shape and contain a peak
signal related to the presence of the copper species (Cu®*) in the distorted tetragonal coordination of ZrO,. The photocatalytic
activities of Cu (0.06 M)-doped ZrO, nanoparticles were successfully sought on degradation of the two azo dyes: methyl
violet and methyl blue under sunlight irradiation. Cu (0.06 M)-doped ZrO, showed complete degradation at 70 min. The

reusability of Cu (0.06 M)-doped ZrO, nanoparticles shows maximum degradation efficiency for six successive runs.

1 Introduction

Dyes are used in a variety of different commercial enter-
prises, for products such as leather, textiles, plastics, cos-
metics, paper, and petrochemical industry. These different

< Akilandeswari Sambandam
akilaphy2010@gmail.com

< Mohamad S. AlSalhi
malsalhi @ksu.edu.sa

Department of Physics, Annamalai University, Annamalai
Nagar, Chidambaram, Tamil Nadu, India

Department of Physics, Government College for Women
(Autonomous), Kumbakonam, Tamil Nadu, India

Department of Chemistry, Government Arts College,
Thiruvannamalai, Tamil Nadu, India

Department of Chemistry, Annamalai University, Annamalai
Nagar, Chidambaram, Tamilnadu 608 002, India

Department of Physics and Astronomy, College of Science,
King Saud University, P.O. Box 2455, Riyadh 11451,
Kingdom of Saudi Arabia

Published online: 03 April 2020

industries produce both organic and inorganic pollutants
that are released into the water sources. The pollution of
water has become a major issue and affecting the human
beings, animals, and plants. Therefore, major drive to reduce
the level of pollution before the release of industrial waste
[1-3]. The scientific community has used various techniques
to remove the organic/inorganic pollutants from water, like
coagulation [4], bio-degradation [5], ultra-filtration [6], pro-
cesses using membranes [7], reverse osmosis [8], advance
oxidation processes (AOP) [9], and so on. Among these
techniques, photocatalysis is one of the most important
approaches and it can completely degrade the hazardous
pollutants to H,O and CO, [1-3].

Photocatalysis occurs when a photon is absorbed onto
the surface of a semiconductor-based material, and elec-
tron-hole pairs are generated. The generated electron and
hole pairs react with H,O, inducing oxidation and/or reduc-
tion. This technique has proved useful for several applica-
tions such as air purification [10], wastewater treatment [11],
water splitting [12], disinfection [13], CO, reduction [14],
and in surface cleaning treatments [15]. Many oxide and
sulfide materials such as ZnO [16], SiO, [17], SnO, [18],

@ Springer
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Abstract

In this study, pristine ZrO, (600 °C) and Mg (0.02, 0.04, 0.06, 0.08 M)-doped ZrO, nanoparticles were effectively synthesized
at about 10 nm size and achieved complete degradation of methyl violet and methyl blue dyes under UV irradiation. The
calcined products were analyzed by XRD, FTIR, UV-DRS, PL, FESEM-EDX, TEM-SAED pattern and XPS techniques.
The tetragonal crystal structure of the pristine ZrO, and Mg (0.02-0.08 M)-doped ZrO, nanoparticles were affirmed by
XRD analysis. The Mg (0.08 M)-doped ZrO, nanoparticles were approximately in quasi-spherical morphology and high
agglomeration was confirmed by FESEM and TEM results. The surface defects and oxygen vacancies were analyzed by
PL spectroscopy. The Mg (0.08 M)-doped ZrO, nanoparticles exhibited enlarged photocatalytic activity with 94% and 90%
degradation of methyl violet and methyl blue dyes under UV irradiation.

1 Introduction

The various organic dyes are increasingly applied in many
industries such as leather tanning, textile, plastic, paper,
food, pharmaceutical, cosmetics, photo-electrochemical
cells, hair coloring, rubber and agricultural research and
so on [1-3]. These types of industries subsequently dis-
charge their colored wastewater containing pigments and
dyes. Colored wastewater (dyes) significantly attributed to
environmental pollution and health risk [4]. Almost these
colored wastewaters are toxic and non-biodegradable. Vari-
ous physical, biological and chemical techniques have been
applied for its removals such as precipitation, activated car-
bon, ozonation, membrane separation, Fenton, photo-Fenton
catalytic reaction, bioremediation, adsorption, reverse osmo-
sis, coagulation and ultra-filtration [1-3, 5]. Among these
techniques, photocatalysis is the most important approach
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because of it’s low cost, eco-friendliness and totally oxidizes
the pollutants to H,O and CO, [1-3].

There are many materials applied for photocatalytic deg-
radation including TiO, [6] ZnO [7], WO; [8], ZrO, [9],
SnO, [10], In,05 [11], Fe,O4 [12], NiO [13], CuO [14]
CdS [15], and PbS [16]. Among these, zirconium oxide
(Zr0O,) is a most attractive material. ZrO, is a wide band
gap (5.0-5.5 eV) semiconductor, and this oxide material
had detected broad application in ceramics, catalysts, gas
sensors, fuel cell, solid-state electrolytes, barrier coatings
and optical devices [17-21]. It exhibits excellent thermal,
mechanical, electrical and optical properties, such as low
thermal conductivity, high hardness, high fracture tough-
ness, high refractive index, optical transparency, high cor-
rosion resistance and polymorphic nature [17-22]. Zir-
conium oxide (ZrO,) exhibits three kinds of polymorphs
as follows: Monoclinic (m-ZrO,), tetragonal (t-ZrO,) and
cubic (c-ZrO,). The m-monoclinic (m-ZrO,) phase is sta-
ble below at< 1170 °C, t-tetragonal (t-ZrO,) phase is sta-
ble at 1170 —-2370 °C, and c-cubic (c-ZrO,) phase is stable
at>2370 °C, respectively [23]. These crystal phases strongly
depend on thermal condition and preparation method [24].

Moreover, the t-tetragonal phase (t-ZrO,) has strongly
improved photocatalytic activity compared to c-cubic
(c-ZrO,) and m-monoclinic (m-ZrO,) phase zirconium oxide
(ZrO,) materials [25, 26]. Pristine zirconia is essentially
a poor oxide ion conductor at lesser temperature. Hence,
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Biological synthesis of metal nanoparticles is one of the effortless, cost - effective, environmental - friendly
methods and scale down the handling of toxic chemicals. The silver nanoparticles were triumphantly synthe-
sized from the silver nitrate solution through a greener route using Indian gooseberry (phyllanthus emblica)
fruit extract and the prepared particles are of well-balanced shape and size. The stabilization and the bio-
reduction of silver nanoparticles were described by adopting UV-vis spectrometry interprets the surface plas-
mon resonance peak at 449 nm. The functional groups of phyllanthus emblica fruit extract and the silver
nanoparticles were diagnosed by using Fourier transform Infrared spectrum (FTIR). The crystalline nature of
face-centered cubic (FCC) was examined by X-ray diffraction (XRD) and the crystalline size ranges between
19 nm to 45 nm with an average size 30 nm. Scanning electron microscope (SEM) witnessed the hexagonal
shape of silver nanoparticles and Energy-dispersive X-ray spectroscope (EDX) assured the well-established fab-
rication of nanocrystalline silver element. The synthesized nanoparticle exhibits significant antibacterial ef-

fects and very clear zone of inhibition against Klebsiella pneumoniae and Staphylococcus aureus bacterias.

1. Introduction

The research on metal nanoparticles is a foremost field of nan-
otechnology because of their massive applications in the areas of
physics, chemistry, medicine and biology (Ponarulselvam et al.,
2012). The most essential and specific properties of nanomaterials are
having high surface area to volume ratio exhibits remarkable antibac-
terial properties (Ahmed et al., 2016). Due to their noble properties,
silver nanoparticles may have vast applications in the areas of micro-
electronics, photonics and photo catalyst and lithography (Shankar et
al., 2017). Therefore, nanoparticles can be formulated from different
physicochemical methods and the drawbacks of physicochemical
methods are mainly because of the handling of toxic chemicals, the
production of harmful toxic wastes, requires high pressure and tem-
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perature (Iyyappa Rajan et al., 2017 & Valan Arasu et al., 2019). Be-
cause of these drawbacks, the valuable alternative and attractive bio-
logical methods were focused in the present work. The bio-inspired
synthesis using plants are the nontoxic, easily available, low-cost, en-
vironmentally friendly methods (Ahmed and Ikram, 2015). Not only
the greener method is environmentally friendly, but they can also be
employed to fabricate large quantities of nanoparticles and free of
contamination (Mittal et al., 2013).

Fabrication of nanoparticles by adopting plant extract is also dif-
fering from microbial synthesis because they are relatively fast, no
need to maintain culture conditions and so this method was appropri-
ate to fabricate nanoparticles of distinct size and shape (Tarannum et
al., 2019). Bio-fabrication of silver nanoparticles using phyllanthus em-
blica fruit extract has been reported in the present work. It has been

Received 20 December 2019; Received in revised form 3 February 2020; Accepted 6 March 2020
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ABSTRACT

The green synthesis of magnetic Fe nanoparticles (NPs) was prepared via Cinnamomum Verum bark extract. The
UV-vis analysis explained the formation of Fe NPs with SPR band at 288 nm. The powder X-ray diffraction
analysis (XRD) explicated the mean crystallite size was at 36 nm. The Fourier Transform Infra-Red analysis
(FTIR) revealed the functional groups in the prepared Fe NPs. The Scanning Electron Microscope (SEM) and
High-Resolution Transmission Electron Microscope (HR-TEM) analyses notified the circular and spherical shaped
Fe NPs with the size at 20—50 nm. The Energy dispersive X-ray spectroscopy (EDS) and mapping analyses
validated the formation of Fe NPs with purity. The Vibrating Sample Magnetometer (VSM) revealed the para-
magnetic behavior of prepared Fe NPs. The phytochemical analysis described the phytochemicals compounds
which present in Cinnamomum Verum bark extract. The Antibacterial assay described the much higher inhi-
bition zone of prepared Fe NPs upon human pathogenic bacteria. The Antioxidant (DPPH) assay described the
efficient scavenging behavior of Fe NPs with 89 % at 80 pg/mL concentration. The Anti-inflammatory assay
explicated the potential protein denaturation behavior of Fe NPs with 87 % at 500 pg/mL concentration. The
Anti-diabetic assay reported the much higher potential efficiency of prepared Fe NPs with 84 % at 500 pg/mL

concentration.

1. Introduction

In recent decades, nanotechnology has gained more recognition due
to its unique properties associated with the size distribution and
morphology of nanoparticles. Nanotechnology was an umbrella term
that covers many research areas dealing with objects that are covered in
nanometers such as chemistry, physics, biology, engineering and other
scientific aspects of nanotechnology [1,2]. Nanoparticles having 1-100
nm possess great impact in the field of chemistry, optics, batteries,
physics, environmental remediation, drug delivery and medicine.
Nanoparticles exhibit enormous structures which create a different
approach in catalytic, physical, chemical and medicinal properties of
materials than bulk [3-5].

Nowadays, the researchers concentrate on the metal nanoparticles
due to the large surface area, low melting point, and good optical, cat-
alytic, electrical and thermal properties. These distinctive properties of
metal nanoparticles create exploitation in the industrial area such as
food, agriculture, space, cosmetics, medical and chemical aspects of use

in day-to-day life [6-9].

Recent research in the synthesis of nanoparticles opened a new era in
the fast-growing method for the production of nanoparticles. Physical and
chemical methods were usually used for the synthesis of nanoparticles,
however, based on the toxicity of these methods; the objective of the
research has latterly moved towards the biosynthetic method [10-12].

Nanoparticles of magnetic materials have attracted much consider-
ation due to their properties deviate from those of bulk materials and
they can be used to make materials and devices with new properties [1].
Magnetic Nanoparticles have important applications in magnetic stor-
age devices, in ferrofluids, i.e. stable suspensions of magnetic nano-
particles, in magnetic beads that are applied in biotechnology, for
contrast enhancement in magnetic resonance imaging (MRI), and tar-
geted drug delivery, bioelectrochemical sensing, environmental reme-
diation and as an electrode for supercapacitors and lithium-ion batteries
[2]. The magnetic nanoparticles received from the green synthesis
method using plants applied in many fields such as semiconductors [13],
catalysts [14], optics, chemistry [15] and medicine [16].
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'B. BHAVANI AND S VASANTHA®

! Department of Botany, Government college for woman (Autonomous), Kumbakonam, Thanjavur,

1. Poondl, Thanjavier, Famil Naodu dndia.
Affilicted to Bharathidasan U Trichirappalli
Corresponding suthor Email:

Mabilo: +91 9843662674
ABSTRACT

The bioactive compounds of Naring: crenulata (Roxb) leaves have been evalusted using GC-MS. The
active chemical compounds were identificd by vsing Gas C‘h:unnoyaphyuMau Spa:mamy GC-MS
analysis of leaves Naringi ¢r / in the ch wzation of ph 1 sixteon components
were adentified. GOC-MS resulty were Okt 2.4 6-trimwethyl, -lodo-" ~methylundecanc, Hexadecane,
Methoxy acetic acid, Puwadmnoic acid etc,. the existenee of other major componcnts was also presented.

KEYWORDS: Methanol extract, Nariegi crenulaio. GC-MS  analysis and photochemscal.
INTRODUCTION

Herbal myedicine s onc of the moss remarkable uses of plant-hased diversity. As many as 75 to 90% of the
world’s rural people rely on herbal medicine. The siwceess of any health care system depends on the
availability of sunable drugs on a sustsinable basis. Natmeral medicine improves the strength of the body.
The knowledge medicinal plam has been accumulsted in many centuries basod oa different medicanal
systems such as Avurveda, Unans and Siddha, In Indse it is reported that traditions] bealers use 23500 plants
species 100 specics plant serves as regular of medicine during the last decades there had been an
ncreasing interest in the study of medicinal plants and their traditional use in different parts of the woeld,
According to the reports of the world healih organization (WHO), as many as 80%of the world’s people
depend on traditiona]l medicinal for their primary bealth care nceds due 10 the considerable economic
bcneﬂthlhc-rdﬂtkmandmmof&su&vamumh&h(mdfmhsbmmﬂas
folk medicine'. It has been used a5 folk medicine'. The root extruct of this plamt is used for curing
vomiting, dysentery, and volic disorders ™ biouctive of leaves and burk of Naringt crenuiaia
using GC-MS®. Analysis of mcthanolic extract stem’ v-mp-mofm-phmh-vebemempbyedm
mdigenous medicioe awnd i1 5 used as amticpifeptic, purgative, sudoferic, colic trouble and dialgia.®
Leaves are used as a remedy for epilepsy. Bark is atomatic and cooling and is uscful in vitialed conditions
of Pitta”. Crenulatine along with tweary known indole alkaloids were isolated from the stem of the plant®.
GC-MS is & combmnation of two differemt analytcal techniques Gas chwomatography (GC) and Mass
prw(“SLM»mﬂvuleMowmpk&OCmmmmm
wveolatile P P i the sample with greast resolutson, but it camnot identify thom, While the MS
can provide detsiled structural information so that they can be identificd but cannot be quantified.
Application of GOCMS is o monitor and clean the cavironment, criminal forensics. law eafa\:«ncnl.
security, food. beverage. and perfume analysis. It can also be used in sstrochemistry and modical ficld”.

MATERIALS AND METHODS

Collection of plant materials

The fresh and healthy leaves of the plant N crenndamn were collected from around Thanjavus, Tanil Nadu,
India.. duniag the 2017 and identified with Rapenat Herbarium by Principal Scientific Officer Dy .S John
Brito. St Joseph's College. Tiruchirappaili, Tamal Nadu. India
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ARTICLE INFO ABSTRACT

Keywords

Racemosol

Pacharin

Mib

Molecular docking
Network pharmacology

Objective: Mycobacterium tuberculosis (Mtb) infection is quickly countered by the host immune system; but, the
pathogen is never eradicated. In this infection, 10% of infections are considered as open tuberculosis, while the
remaining 90% are becoming latent, a state that can persist in the host for decades until immune control is lost
To date, more than 350 plant species have been studied in mycobacterial research.

Methods: In this research, we used a mixture of software and database explorations to find the anti-mycobacterial
possibilities of phytoconstituents. Maestro v12.7 and Cytoscape v3.8.0 were applied as software. In addition, the

String v11.0, KEGG, Reactome and Pass Server databases assisted us in understanding TB cellular processes and
phytoconstituent drug possibilities,

Results: The racemosol and pacharin have registered higher docking scores of 7.823 and -7.715 respectively.
Furthermore, these compounds have substantial binding affinities in the active pocket of Mtb, and their docking
metrics have consisted close to that of an approved drug (Rifampin). The network pharmacological exploration
is also revealed possible connections with all of the TB-associated genes and other important signaling pathways.
Conclusions: This computational study found that racemosol and pacharin were the safest anti-mycobacterial
drugs for tuberculosis. Following comprehensive research of the pharmacological properties of racemosol and
pacharin, we decided that this would be the first study to focus on anti-mycobacterial activity utilizing those
compounds. Also, we believe that racemsosol and pacharin compounds will reveal potential actions when used
in mycobacterial research. Furthermore, the derivatives of these compounds will be acted as possible drugs for
tuberculosis and associated diseases. More pharmacological and toxicological explorations are required to have
a better understanding of these compounds.

1. Introduction

Mycobacterium tuberculosis (Mtb) is the bacteria that cause Tuber-
culosis (TB). It is considered to be the world’s lethal infectious dis-
ease agent and leads to cause high fatality rate in developing coun-
tries including South-East Asia, India, Africa, Western Pacific, In-
donesia, China, Eastern Mediterranean, Philippines, Pakistan, Nigeria,
Bangladesh, South Africa, America and Europe [1], This bacterium

* Corresponding author,
F-mail address: prabhyshotany @gmail com (S. Prabhu),

iips 2 dotorg 10 10167) prmem 2021 100002

spreads extremely faster when there are a huge number of people
present, as well as in situations of starvation and poverty [2]. It pri-
marily infects the respiratory system of people. In the case of respira-
tory tract infections, it reveals the signs such as persistent cough, chest
discomfort, hemoptysis, weakness or weariness, weight loss, fever, and
night sweats [3].

Since1996, the World Health Organization has issued a global TB
prevalence report every year [1]. In 2020, data from 198 countries and
territories represented more than 99% of the world’s population and
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Haematological status of common ¢ .
arp, Cyprin ;
L. exposed to sublethal dose of organﬂgﬁospl;;sof-i?m
pesticide, monocrotophos

Sharmila Gunasekaran and Kavitha Arumugam Vellaichamy

Abstract o )
The introduction of organophosphorus insecticide into the aquatic ecosystem throu B rm——
runoffs, rainwater scepage adverscly affects many DOD-target organisms including fishes. The chronic
effect of organophosphorus pesticide, Monocrotophos on the hacmatological parameters of freshwater
fish, Cyprinus carpio has been investigated in the grcsml study. Cyprinus carpio were procured and their
h lethal and lethal concenu'anont:;}c fgrh;m hrs Wcsr;d ?SSCSSOCL Two sub-lethal

trations (T2) and were selected to which shes were expo for 30 days. Control set up
inuf:z: monoc(rmc?phos ((g)) was run simu]ta_mously. Blood from énacsthetlscd fishes were collected
after 30 days of exposure period. Hemoglobin (Hb), Red Blood Cells (RBCs) and hematocrit (Het)

- 'k the increasin concentration of monocrotophos during the experimental
51g[11ﬁcanl]‘}’ decreased with the nc g ased in the treated fishes when compared to

jods. But White Blood Cells (WBCs) significantly incre : :
the control depicting negative effects of monocrotophos on the hematological parameters of Cyprinus

carpio.
Keywords: Cyprins ca rpio, chronic effect, haematology., monocrotophos, sublethal concentration

k;;i:g::;;lg?pesﬁci increasing ever since the onset of green revolution to feed
the overgrowing population of the world. Th;_s phenomenon 1S evident over _lhe Ilast few
decades especially in tropical countries like India, where majority of the Popu_lahon}s reliant
on agriculture for their livelihood. Now the use of pesticides has become inevitable in current

d productivity through the pest control. However, the

agriculture practices to ensure increase : ' .
indiscriminate use of pesticides ultimately leads to pollution of aquatic environment and

becomes hazardous 0 the non - target aquatic life. Among the innumerable aquatic organisms,
fishes occupy an important position in the field of aquatic toxicology (Giulio and Hinton,
ir position at topmost trophic level of the aquatic food chain

2008) !"! not only because of thei
but also due to the high accumulation of pesticides in their body by bioaccumulation and

biomagnification processes. Hence different concentrations of insecticides and pesticides
present in water bodies found their way to fishes affecting these non-target species (Talebi,
1998: Uner et al., 2006; Banace ef al., 2008) 118.20. 11,
Various stressors and pollutants generally cause rapid changes in biological characteristics of

fish (Sahan et al., 2007) (151 These changes can be measured and used as indicators or

biomarkers for effects of such toxicants. These biomarkers enable the rapid assessment of the

health of the organisms and wamn about environmental risks associated with the toxicants.

Among biological changes, haematological parameters are considered potential biomarkers of
exposure to toxicants, since the latter can induce an increase or decrease in the various
haematological parameters (Oost ef al., 2003) ['2). Blood is the most important and abundant
body fluid acting as a vehicle for quickly mobilizing defense against trauma and diseases. Its
composition often reflects the total physiological condition of the body. The main route of
entry for any pesticide is through the gills from which it gets transported to various parts of the
body via the blood stream. Henceforth blood provides an ideal medium for toxicity studies and
haematological variables of fish under stress are of great significance In assessing the impacts
of pollutants in the biota of a particular ecosystem.

Among the various pesticides used in farming practices, the organophosphate pesticide,
Monocrotophos often referred to as the "farmer's benevolent pesticide” is most preferable by
farmers because of their low cumulative ability, high insecticidal property, low mammalian
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Haematological variables of Oreochromis mossambicus against Aeromonas
hvdrophila infection by using dissimilar types of gaumutra distillate

Varadhan Praveena, RavichandiranVinitha, & Sournamanickam Venkatalakshmi®

Centre for Animal Stedics, Post Graduate and Bescach, Depantment of Zoology, Government College for Women { Awto nomaus],
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In Aguafarming, gauwmwira has been wsed to recwperate broad healthiness of a specific person, An analysis was
conceded out 1o nssess the consequence of different breeds of cow and bull wnine {distillate) was used for the analysis of
haematological parameters of reachromis mossambicus fish agninst Aeromomes fvdraphile hoacterial infection. Average
weight {156 = 0.2 g) of healthy fishes was maintained in 70 litres aguaria with most favourable temperature range from
258 = 288 "C. Furthermore, fishes were exposed o different cow urine distillate {CUD) namely, C {withowt cow urine),
T {Gir calt), T2 {Gir cow), T3 {Gir Bull calt) and T4 {Gir Bull) cn 0.1 % concemtration in the medivm for seven days.
1 mossambicus njected with heat-killed A Jevdrophila (1=10" cells) during post stimulation phase. Meanwhile, blood
samples were collected to determine the different haematological parameters wiz, total BEBCs, WEBCs, hacmoglohin
concemration and mean corpuscular haemaoglobin, One-way analysis of variance exhibited significant valuee {P=<0.01) of
hoematological parnmeters and as well as haematological contents. Based on the above fndings, the present study revealed
that T2 {Gir cow) urine distillate has the potential antimicrobial activity of A fevdroplula and also enhanced the health stams

af (1 massambicis.

[Keywords: Aeromaomes fyd ropfula ) Cow urine; haematology, Creochromis mossavabicies; T2- Gir cow]

Introduction

Aquafarming  is  a  unigque fast  upward
nourishment’s creating sectors of the universe and
mtended to enlarge productivity per unit space. Fish
farming is considered as an outstanding innovation in
the use of organic waste. The manure (cow wine) and
supplementary feeding play an imperative role in
various types of fish farming practices. The feed and
fertilizers cost could be reduced significantly by
mtegrating fish farming with livestock farming which
ultimately is economical with respect to the cost of
production’. The augmented escalation of aquaculture
has managed a great number of pathogens, the major
cause of the outhreak of diseases in fishes. Therefore,
distant predictable methods such as the use of
disinfectants and antibacterial medications have been
madequate achievement in the avoidance or therapy
of fish infections. The enormous use of antimicrobials
for disease resistor and development promotion in fish
proliferations the selective pressure used on the
microbial world and boosts the usual emergence of
hacterial resistance’. The use of inoculations in fish
farming to avert the bacterial diseases is successful’,

but the main safeguard is species (pathogens) specific
and expensive”.

Recently, cow urine has been reported as a bio
enhancer source of allopathic antibiotics and anticancer
drugs'. It enhanced their effect and reduced the
toxic substances and others including adverse effects
of their synthetic drugs. As per Ayurveda, cow urine
is needed to purify and detoxify in many drugs.
Cow uwringe distillate (CUDY known as “Kamadhenu ark™,
exhibited many biological activities including immune
modulatory and anti-potential anti-microbial effect of
various living beings’. Freshwater fish Oreochromis
mossambicns  (Tilapia) is often used as a good
experimental model and is  extensively used in
biological, genetic and physiological studies in relation
to pollution, stress, or growth promoters™. Tilapia is an
excellent experimental model for haematological studies
amd  microbial infection because of is  worldwide
economic importance and also tolerates poor water
quality conditions. Therefore, the cuwrent work was
intended to examine the haematological changes
and antimicrobial effect of cow urine distillate of T2
(Gir cow ) in (eoch romis mossarmbicn s,
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ARTICLE INFO ABSTRACT

Keywords: The albumen plays a major role in the protection of eggs against microorganisms. It contains an arsenal of
SDS-PAGE natural antimicrobial molecules and antibacterial proteins, including the well-known ovotransferrin and lyso-
Light microscope zyme, which exert their activities against a range of bacteria. In the present study, the hen’s albumen extract
CLSM treated with the dried insect body of blister beetle M. pustulata was assessed for antibacterial, antibiofilm, anti-
Clinical bacteria . . . . .. oy . is .

Biofilm inflammatory and anti-proliferative activity. The zone of inhibition against Gram positive E. faecalis and S.

aureus was 10.8 mm and 12.1 mm respectively at 100 ug mL~*. However, it was 13.6 mm and 15.3 mm for Gram
negative P. aeruginosa and P. vulgaris respectively. The biofilm of tested bacteria was significantly inhibited at
100 ugmL ™', The hydrophobicity of bacterial biofilms was considerably condensed after treatment with the
hen’s albumen extracts at 100 ug mL~'. The anti-inflammatory activity of hen’s albumen extracts was confirmed
by the inhibition of cyclooxygenase (COX) enzyme to 84.91% at 100 ugmL~' with the relative IGs, of
8.26 ug mL ™', The albumen extract effectively inhibited the viability (23.61%) of HepG2 hepatic cancer cells at
100 ug mL ™. The anti-proliferative activity of the albumen extracts was further revealed by the induction of
HepG2 apoptotic cell morphology. This study concludes that the hen’s albumen extract treated with M. pustulata
is a natural therapeutic agent to treat biofilm associated clinical bacteria, inflammations and human hepatic
cancer cells.

Hepatic carcinoma

1. Introduction

Biofilms are bacterial exopolysaccharides that are formed on solid
surfaces [1-10]. Inflammation is a biological defense against infection
or injury [11]. It helps us to eliminate the foreign bodies or injurious
agents. Furthermore, it removes damaged tissues and assists in healing
process. However, many acute and chronic human diseases are due to
uncontrolled inflammation [12].

Hepatocellular carcinoma (HCC) is the second leading cause of
deaths worldwide [13-18]. Hence, the progress of an efficient anti-
cancer agent is a vital need for administration of HCC. The study on the
potency of animal-born drugs to treat hepatocellular carcinoma has
received considerable attention due to their safety compared to

* Corresponding authors.

chemotherapeutics.

Since ancient times, insects have been used to cure diseases. In
traditional medicine, insect bodies, eggs and secretions was used for
different ailments. Recent scientific studies have shown the pharma-
ceutical applications of insect extractions including anti-bacterial, anti-
inflammatory and anti-tumor activities [19]. The blister beetles com-
monly called as “oil beetles” belong to the family Meloidae. They se-
crete yellow coloured, pungent smelling oily droplets of haemolymph
from the leg joints when disturbed. The exudation contains the toxic
material ‘cantharidin’ or cantharidin [20-24]. Cantharidin and its de-
rivatives have been found to contain anti-tumoral properties against
breast, colorectal, melanomas, bladder, pancreatic, hepatic cancers and
leukemia [25]. The blister beetle of this study M. pustulata are black and
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ZnO nanoparticles (NPs) synthesized using haemocyanin (Hc-ZnONPs) purified from haemolymph of Penaeus
semisulcatus were characterized using various techniques. HR-TEM and SEM microscopy indicated Hc-ZnONPs
had a typical size of 20-50 nm and were spherical. The objective of current investigation was to assess the effects
of dietary supplementation of Hc-ZnONPs on the development and activity of digestive and metabolic enzymes,
as well as the antioxidant levels in P. semisulcatus. Trial basal diets were supplemented with Hc-ZnONPs at rates
of 0, 10, 20, 40, 60, and 80 mg kg~ (dry feed weight) and were fed to P. semisulcatus for 30 d. For 60 mg kg~ ! Hc-
ZnONPs-supplemented feed, significantly (P < 0.05) enhanced endurance, development, and activity of the diges-
tive enzyme were observed. The enzymatic antioxidants and metabolic enzymes activities in the muscle exhib-
ited no significant changes when 10-60 mg kg ' Hc-ZnONPs-supplemented feed was fed to P. semisulcatus.
Conversely, feeding the P. semisulcatus with 80 mg kg ! Hc-ZnONPs produced a harmful outcome, with signifi-
cant increase in the enzymatic antioxidants and metabolic enzymes. Consequently, 80 mg kg~! Hc-ZnONPs was
identified as lethal to P. semisulcatus. Hence, it is proposed that the diet of P. semisulcatus can be supplemented
with up to 60 mg kg~! Hc-ZnONPs for improving the endurance, development and immunity.

© 2019 Published by Elsevier B.V.

Keywords:

Penaeus semisulcatus
Antioxidants

Zinc nanoparticles
Haemocyanin

1. Introduction

Aquaculture is the most important major food manufacturing sector,
after agriculture. The green tiger prawn Penaeus semisulcatus is the
major species supporting the marine fishery along the southeast shore
of India [1]. Micronutrients play crucial roles in the physiological, bio-
logical, and immunological functions of organisms. Zn is a necessary
mineral for stabilizing cellular membranes and is a trace element in
the organs [2]. It is important in numerous metabolic pathways and es-
sential for the development, protein synthesis, carbohydrate metabo-
lism, cell division, and immune systems of all organisms [3-5]. Zn
dietary requirements differ among species, and the purposes of Zn for
endurance, development, muscle composition, antimicrobial action, im-
mune response, and stress tolerance in several aquatic animals have

* Corresponding author.
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been described [6-9]. Zn insufficiency may restrain the role of pointing
molecules related to the replication of DNA and organism repair. The as-
similation of Zn restrains the reproductive recital, development, and
mineral consumption in fish and shellfish [10-12].

Nanoscience is a widespread and multidisciplinary field of study that
is currently expanding. The productivity of fish and shellfish businesses
can be increased through nanotechnology, by using novel devices to im-
prove the capacity of cultivable animals to uptake nutrients, vaccines,
and hormones [13]. Se, Al Fe, ferrous oxide, Zn, and zinc oxide nanopar-
ticles (NPs) play essential roles in aquaculture processes. Conversely,
the surfeit of dietary NPs may be poisonous to aquatic animals [14,15].
The crucial achievement of aquaculture is resolute through the endur-
ance, development and health of the cultivable species. Still, there is re-
quiring of information pertaining to ZnONPs on the fundamental
physiology and biochemistry of crustaceans. Green synthesis ap-
proaches are ahead attention to avoid the high expenses and practice
of toxic chemicals and cruel circumstances for reduction and
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ABSTRACT

Phytochemicals derived from seaweeds offer a novel source of compounds to develop new insecticides and an-
timicrobials. In the present study, two seaweed species, the brown Sargassum wightii and the green Halimeda
gracilis, were investigated. Extracts were obtained using five solvents of varying polarity (acetone, chloroform,
methanol, ethanol, and water). The total phenolic content, total flavonoid content and the antioxidant activities
of the extracts were estimated. The ethanol extract from S. wightii exhibited more potent antioxidant activity
compared to that of the H. gracilis extracts. The ethanol extract from S. wightii possessed higher values of total
phenolics, flavonoids, and antioxidant activity compared to those of the H. gracillis ethanol extract. The total phe-
nolic and flavonoid content for ethanol extracts of S. wightii and H. gracillis was 5.5 mg gallic acid equivalent
(GAE)/g, 3.8 mg GAE/g, 10 mg quercetin equivalent (QE)/g, and 8.3 mg QE/g, respectively. The total antioxidant
activity of the seaweed extracts was 47 mg ascorbic acid equivalent (AAE)/g for S. wightii and 35.9 mg AAE/g for
H. gracilis. Additionally, the bioactive compounds present in these seaweeds were characterized by FTIR spectros-
copy and GC-MS analysis, and the antimicrobial activity of these extracts was then tested against the biofilm for-
mation capabilities of three pathogenic Gram-negative bacteria. The ethanol extracts from S. wightii and
H. gracillis presented the highest inhibitory effect with up to a 40-75% significant reduction in biofilm formation
by Gram-negative bacteria. Finally, their insecticidal potential was assessed against late third instar larvae of ma-
laria vectors (Anopheles stephensi), dengue and Zika virus vectors (Aedes aegypti), and the Japanese encephalitis
vector (Culex tritaeniorhynchus). LCsg values estimated for the S. wightii ethanol extract were lower than 50 ppm
against all tested mosquito species. Light microscopy revealed that morphological changes were triggered upon
exposure to seaweed extracts. Overall, the present study sheds light on the relevant bioactivity of phytochemicals
obtained from two widespread seaweeds, suggesting the possibility that these seaweeds can be used to develop
novel and biodegradable pesticides and also antimicrobial drugs that can be used to inhibit the development of
microbial biofilms.

© 2019 SAAB. Published by Elsevier B.V. All rights reserved.

1. Introduction

antimicrobial and anti-tumor activities (Kolanjinathan et al., 2009;
Chakraborthy et al., 2010; Manivannan et al., 2011). For example, natu-

For centuries, marine algae and seaweeds have been used by
humans for various purposes that range from food sources to drug de-
velopment (Mohy El-Din and EI-Ahwany, 2016). In particular, seaweeds
represent an abundant unexplored source of highly diverse phytochem-
icals (Smit, 2004) that possess various biological functions such as
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ral products containing energetic biocompounds that possess effective
antibacterial and antioxidant activity have recently been used in aqua-
culture to prevent diseases (Atanasov et al,, 2015; Gopinath et al., 2016).

Seaweeds are exposed to elevated concentrations of oxygen and
light intensity. To survive in these challenging environments, seaweeds
possess an abundance of antioxidants within their tissues to prevent ox-
idative damage (Gupta and Abu-Ghannam, 2011; Souza et al., 2011;
Chakraborty et al., 2015). Consequently, marine seaweeds provide a
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ARTICLE INFO ABSTRACT

Keywords: Current scenario of bio-nanotechnology, successfully fabrication of ultrafine titanium dioxide nanoparticles
Crustin (TiO2NPs) using various biological protein sources for the multipurpose targets. The present research report
Nanoparticles involves synthesis of TiO,NPs using antimicrobial peptide (AMP) crustin (Cr). Crustin previously purified from
}?;l(t)itl:;i::grlr;st the blue crab, Portunus pelagicus haemolymph, by blue Sepharose CL-6B matrix assisted affinity column chro-

matography. Synthesized Cr-TiO,NPs was physico-chemically characterized by UV-Visible spectroscopy
(UV-Visible), X-ray Diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), High-resolution trans-
mission electron microscopy (HR-TEM) and zeta potential examination. X-ray diffraction analysis for crystalline
nature and phase identification of titanium dioxide nanoparticles was absorbed. Functional groups were found
through FTIR ranges between 1620 and 1700 cm ™ '. HR-TEM analysis showed that the synthesized Cr-TiO,NPs
tetragonal shape and sizes ranging from 10 to 50 nm. Finally, the surface charge of the Cr-TiO,NPs was con-
firmed through zeta potential analysis. Furthermore, the characterized Cr-TiO,NPs exhibited good biofilm in-
hibition against GPB - S. mutans (Gram Positive Bacteria- Streptococcus mutans), GNB - P. vulgaris (Gram Negative
Bacteria- Proteus vulgaris) and fungal Candida albicans. Moreover, photocatalysis demonstrated that the Cr-
TiO,NPs was effectively explored the degradation of dyes. The results suggest that Cr-TiO,NPs is an excellent
bactericidal, fungicidal and photocatalytic agent that can be supportively used for biomedical and industrial
applications.

Vector management
Human parasites

1. Introduction

In recent years, pollution has become a major problem, with pol-
lutants such as wastes and pathogens found in various bodies of water,
especially from industrial organic dyes [1]. These dyes are used in
textiles, printing, paints and sunscreen materials and are extracted from
natural sources and also used extensively in biological stains [2].
Nowadays, chemicals are used to prepare different dyes and they are
highly demanded by the textile industry [3]. Hence various dyes or
pollutants totally change the land and water ecosystem cause severe
health problems for society. The continuous discharge and

* Corresponding author.
E-mail address: vaseeharanb@gmail.com (B. Vaseeharan).
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accumulation of dye effluents in the water ecosystem inhibits the
growth of microorganisms by preventing sunlight [4]. There have been
many attempts to reduce water pollution, especially dye effluents,
through various physical, chemical and mechanical methods, but less
impacts has been obtained, with low efficiency, high time consumption
and high cost [5]. Such effluents are difficult to remove from bodies of
water; major research is therefore needed to minimize dye effluent
pollution in bodies of water.

TiO, nanoparticles play a vital role in the dye degradation process
because of their efficient dye degradation processes with no con-
taminants. The unique features of titanium have found various usages,
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ABSTRACT

Keywords: Here, we report the novel fabrication of ZnO nanoparticles using the Costus igneus leaf extract. Gas chromato-
Costus igneus graphy-mass spectrometry (GC-MS) and proton nuclear magnetic resonance ("H NMR) spectroscopy to de-
Biosynthesis termine the bioactive components present in the plant extract. The synthesis of Ci-ZnO NPs (C. igneus- coated
;(Eﬁ zinc oxide nanoparticles) was accomplished using a cost-effective and simple technique. Ci-ZnO NPs were

specified using UV-visible spectroscopy, FTIR, XRD, and TEM. Ci-ZnO NPs was authenticated by UV-Vis and
exhibited a peak at 365 nm. The XRD spectra proved the crystalline character of the Ci-ZnO NPs synthesized as
hexagonal wurtzite. The FTIR spectrum illustrated the presence of possible functional groups present in Ci-ZnO
NPs. The TEM micrograph showed evidence of the presence of a hexagonal organization with a size of 26.55 nm
typical of Ci-ZnO NPs. The a-amylase and a-glucosidase inhibition assays demonstrated antidiabetic activity of
Ci-ZnO NPs (74 % and 82 %, respectively), and the DPPH [2,2-diphenyl-1-picrylhydrazyl hydrate] assay de-
monstrated the antioxidant activity of the nanoparticles (75%) at a concentration of 100 pg/ml. The Ci-ZnO NPs
exhibited promising antibacterial and biofilm inhibition activity against the pathogenic bacteria Streptococcus
mutans, Lysinibacillus fusiformis, Proteus vulgaris, and Vibrio parahaemolyticus. Additionally, the Ci-ZnO NPs
showed biocompatibility with mammalian RBCs with minimum hemolytic activity (0.633 % = 0.005 %) at a
concentration of 200 pg/ml.

ZnO nanoparticles
Biological properties

1. Introduction role in diminishing cardiovascular risk by reducing LDH release and by

upregulating the antioxidant enzymes to scavenge glucose induced free

Costus igneus Nak (Family: Costaceae), generally identified as insulin
plant or spiral flag. Insulin plant, inhabitant to America, has been re-
cently introduced to India. It is believed that consuming these leaves
reduces glucose levels in the blood. The leaves of C. igneus were tra-
ditionally used by the ethnic community from Kolli hills of Tamil Nadu,
India for treating diabetes [1]. Shetty et al. [2] reported that the leaves
of C. igneus condensed the fasting and postprandial blood sugar levels in
dexamethasone-induced hyperglycemia in rats. Kalailingam et al. [3]
reported that diosgenin isolated from the C. igneus leaf extract acts as an
effective hypoglycemic compound. It stimulates the renewal of B-cells
in pancreas and pancreatic insulin secretion. Further, diosgenin plays a
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radicals. Diosgenin has physiological effects similar to that of insulin. It
is proficient at diminishing blood glucose level via oral administration
as compared to its intraperitoneal administration [4].

In the history, the fabrication of nanoparticles has been considered
as one of the most dynamic fields and highly preferred in the field of
nanotechnology due to their enviable characteristics [5-7]. Among
them, metal oxide nanoparticles have gained increased interest and are
being incorporated into a diversity of products based on their catalytic
capacity, electronic and antimicrobial properties [8,9].

Currently, scientist are spotlight on fabrication of metallic nano-
particles from zinc, gold, silver, platinum, palladium, iron, titanium and
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Abstract

Recently, marine bio-products have provided a new insight on biomaterials for pharmaceutical applications. Herein, the use
of adhesive protein in the fabrication of bio-inspired nanomaterials noted to the possible realization of vital biomedical
applications. This study illustrates the biosynthesize ZnO nanoparticles (ZnO NPs) using adhesive protein from sea
anemone Stichodactyla haddoni (ShAp). ShAp-ZnO NPs were characterized via SDS-PAGE, UV-Visible, XRD, FTIR,
TEM and SAED. The molecular weight of the adhesive protein was determined by SDS-PAGE to be between 36 and
42 kDa. The UV—Vis peak of ShAp-ZnO NPs was revealed at 210 nm while XRD exhibited the crystalline nature of ShAp-
ZnO NPs. FTIR revealed that functional group of ShAp-ZnO NPs, which exhibited peaks at 3441.31-1073.36 cm™'. HR-
TEM revealed that ShAp-ZnO NPs obtained structure were hexagonal with 10 nm diameter. The antioxidant properties of
ShAp, zinc acetate, and ShAp-ZnO NPs were noted at 100 pg/mL. Further, microscopic analysis demonstrated that 50 pg/
mL of ShAp, zinc acetate, and ShAp-ZnO NPs efficiently repressed the biofilm formation of both Gram‘* and Gram‘™’
bacteria. In addition, maximal larvicidal effects were noticed at 100 pg/mL of ShAp-ZnO NPs against the 3rd instar of
Aedes aegypti. Overall, the ShAp-ZnO NPs could have entomological and pharmaceutical applications.

Keywords Stichodactyla haddoni - Adhesive protein - Antibiofilm - Antioxidant - Insecticide

Introduction compounds have been reported to have industrial and

toxicological applications; however, most of them have not
Currently, researchers focusing on bioactive molecules  been extensively studied [3, 4]. In invertebrates, the
have discovered a wide range of sources of organic com-  adhesive proteins from marine organisms in the phylum
pounds from marine ecosystems [1, 2]. Few of these  Cnidaria, including sea anemones, play a vital role in
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Keywords: Background: Trace elements of copper (Cu) are one of the main forms of ecological noxious waste in freshwater
Fish systems that affect the survival and development of organisms. The objective of the current study was to in-
Copper vestigate the effects of chronic exposure to Cu on the growth, oxidative stress, immune and biochemical response

Chronic toxicity
Biomarkers
Oxidative stress
Immuno-toxicity

in the Nile tilapia, Oreochromis niloticus.

Methods: Three groups of O. niloticus were tested as follows; the first group was used as the control (not treated with Cu
in water), while the 2nd and 3rd groups were exposed to (low) 40 ug L ~! and (high) 400 ugL ™! concentrations of Cu
added to water, respectively. The duration of the experiment, which was conducted in triplicate, was 60 d. End points
were evaluated on days 30 and 60. Following 30 d and 60 d of exposure to Cu, the fish were removed from experi-
mental tanks to determine growth. Consequently, blood samples were collected from caudal veins at the end of the trial
period (30 d and 60 d) and serum was separated to evaluate different immunological parameters, such as lysozymes
(LYZ), respiratory burst activity (RBA) and myeloperoxidase (MPO). Gill and liver tissues were collected for evaluation
of Cu and certain biochemical parameters as follows: antioxidant enzymes such as superoxide dismutase (SOD), catalase
(CAT), glutathione peroxidase (GPx) and glutathione-S-transferase (GST); non-enzymatic antioxidants such as glu-
tathione (GSH) and metallothionein (MT), and oxidative stress indicators such as malondialdehyde (MDA) and protein
carbonyl (PCO). The results pertaining to treatments and the control were compared using two-way ANOVA and
Tukey’s HSD test. The level of significance was set at P < 0.05. Data were expressed as mean * SD.

Results: Chronic exposure to Cu did not induce any mortality in fish during the test period. However, following
exposure to Cu, growth of fish in the exposed groups was affected more than that in the control group (un-
exposed to Cu). In addition, accumulation of Cu in the liver tissue was higher than that in the gill tissues of fish
exposed to Cu, compared to that in the control. Gill and liver tissues of Cu-exposed fish showed a significant (P <
0.05) reduction in the activities of the antioxidant enzymes, SOD, CAT, GPx, and GST, compared to those of
unexposed fish. Non-enzymatic antioxidants, GSH and MT, in gill and liver tissues were significantly increased (P
< 0.05) in fish exposed to both concentrations of Cu, compared to those in unexposed fish. Oxidative stress
indicators, MDA and PCO in gills and liver of Cu-exposed fish was significantly (P < 0.05) at both tested
concentrations, when compared to control group. Non-specific immune response of LYZ, RBA, and MPO activity
in serum decreased significantly (P < 0.05) in Cu-exposed fish, compared with that of unexposed fish.
Conclusion: Overall, the present results highlighted that chronic exposure to Cu ions may exert a strong effect on
the antioxidant and immune responses of O. niloticus. Changes in antioxidant enzymes, oxidative stress effects
and immune parameters during post-chronic metal exposure may indicate the potential of these parameters as
biomarkers of metal toxicity in aquatic ecosystems.
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ABSTRACT

Keywords:
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Arboviral diseases and microbial pathogens resistant to commercially available drugs are on the rise. Herein, a
facile microbial-based approach was developed to synthesize selenium nanowires (Se NWs) using microbial
exopolymer (MEP) extracted from the Bacillus licheniformis (probiotic bacteria). MEP-Se NWs were characterized
using UV-Visible, XRD, FTIR, HR-TEM, FE-SEM and EDX. An UV-Visible peak was detected at 330 nm while
XRD spectrum data pointed out the crystalline nature of MEP-Se NWs. FTIR spectrum revealed functional groups
with strong absorption peaks in the range 3898.52-477.97 cm™'. FE-SEM and HR-TEM revealed that the ob-
tained structures were nanowires of 10-30 nm diameter. Se presence was confirmed by EDX analysis. MEP-Se
NWs at 100 ug/ml highly suppressed the growth of both Gram (™ and Gram *’ bacteria. Further, microscopic
analysis evidenced that 75ug/ml MEP-Se NWs suppressed biofilm formation. Hemolytic assays showed that
MEP-Se NWs were moderately cytotoxic. In addition, LCs, values lower than 10 pg/ml were estimated testing
MEP-Se NWs on both Aedes aegypti and Culex quinquefasciatus 3rd instar larvae. Morphological and histological
techniques were used to elucidate on the damages triggered in mosquito tissues, with special reference to
midgut, post-exposure to MEP-Se NWs. Therefore, based on our findings, MEP-Se NWs can be considered for
entomological and biomedical applications, with special reference to the management of biofilm forming mi-
crobial pathogens and arbovirus mosquito vectors.

1. Introduction

Mosquito (Diptera: Culicidae) vectors pretense a key threat to
millons of people worldwide in tropical and subtropical areas [1-3]. An.
stephensi, Ae. aegypti and Cx. quinquefasciatus are the most important
vectors of numerous pathogens and parasites clerical for enormous
mortality and morbidity worldwide including malaria, dengue and fi-
lariasis, respectively [4]. In particular, arboviral vector threads have
recently become more common in neglected geographical regions with
over 2.5 billion peoples at risk [5]. The WHO estimates 50-100 millions
of dengue infections worldwide every year [6]. However, the utilize of
synthetic insecticides to control mosquito larvae populations led to

* Corresponding authors.

resistance, high operational costs & adverse environmental effects.
Therefore, the development of ecofriendly control tools is an important
public health challenge [7-9].

In this scenario, the biosynthesis of one-dimensional nanomaterials,
such as nanowires, have generated considerable attention because of
their distinctive physicochemical properties, which remarkably differ
from those of bulk materials, along with their applicability in nanode-
vices [10-13]. Although metals and semiconductors have been ex-
tensively investigated, the potential of metalloids such as selenium (Se)
are yet to be analyzed [14]. Selenium is particularly interesting as it is a
crucial micronutrient for numerous organisms. It is a fundamental co-
factor of glutathione peroxidase, formate dehydrogenase and

E-mail addresses: vaseeharanb@gmail.com (B. Vaseeharan), nalharbil @ksu.edu.sa (N.S. Alharbi).

https://doi.org/10.1016/j.jphotobiol.2019.01.009

Received 13 December 2018; Received in revised form 11 January 2019; Accepted 16 January 2019

Available online 18 January 2019
1011-1344/ © 2019 Elsevier B.V. All rights reserved.


http://www.sciencedirect.com/science/journal/10111344
https://www.elsevier.com/locate/jphotobiol
https://doi.org/10.1016/j.jphotobiol.2019.01.009
https://doi.org/10.1016/j.jphotobiol.2019.01.009
mailto:vaseeharanb@gmail.com
mailto:nalharbi1@ksu.edu.sa
https://doi.org/10.1016/j.jphotobiol.2019.01.009
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jphotobiol.2019.01.009&domain=pdf
Ammu
Highlight

Ammu
Highlight

Ammu
Highlight


Journal of Trace Elements in Medicine and Biology 54 (2019) 8-20

Contents lists available at ScienceDirect

. tewdel
% Trace Elements

Journal of Trace Elements in Medicine and Biology

journal homepage: www.elsevier.com/locate/jtemb

Bioinorganic chemistry

L)

Check for
updates

Enhanced antibacterial activity of hemocyanin purified from Portunus
pelagicus hemolymph combined with silver nanoparticles — Intracellular
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Recently, biogenic nanoparticles have been considered promising candidates for manufacturing antibacterial
nanodrugs. Here, we synthesized AgNPs using the crab-borne antibacterial agent hemocyanin and assessed the
antibacterial action against several pathogenic bacteria. In this study, the crustacean immune protein hemo-
cyanin (Pp-Hc, 78 kDa) purified from Portunus pelagicus hemolymph was used to fabricate silver nanoparticles.
Characterization of hemocyanin-fabricated AgNPs (Pp-Hc AgNPs) were achieved using ultraviolet-visible spec-
trophotometer, X-ray powder diffraction (XRD), Fourier-transform infrared spectroscopy (FTIR), high-resolu-
tion-transmission electron microscopy (HR-TEM), and energy-dispersive X-ray spectroscopy. The antibacterial
efficacy of AgNO3 Pp-Hc and Pp-Hc AgNPs was compared by growth inhibition, antibiofilm and live and dead
analyses. Based on the results, Pp-Hc AgNPs was more efficient than Pp-Hc and AgNO3 against pathogenic
bacteria. Mechanistic analysis revealed membrane damage and reactive oxygen species (ROS) generation,
suggesting that Pp-Hc and Pp-Hc AgNPs rely to similar modes of action. Intracellular protein molecules and
nucleic acid leakage confirmed that Pp-Hc AgNPs increase membrane permeability, leading to cell death. Based
on our results, capping of the exterior surface of nanoparticles with antimicrobial crab-borne peptides, such as
Pp-Hc, improves their functions as potential agents against bacterial diseases, which may be useful in clinical
applications.

1. Introduction

Antibiotics are highly important in the fight against bacterial in-
fections, to reduce the morbidity and mortality of humans, as well as in
livestock and pets worldwide. However, in the past few years, an in-
crease in antibiotic resistance of microorganisms — largely due to the
overuse of antibiotics — has become a severe problem worldwide [1-3].
An approach for overcoming this problem is to use novel, low-cost, and
efficient antimicrobial agents that have biological ability to reduce the
rate and spread of resistance development of target microorganisms
[4,5]. An increased incidence of infections caused by antibiotic-

* Corresponding authors.

resistant microbial strains expanded the attention about antimicrobial
properties of silver and its composites [6,7]. Silver has been used as an
antimicrobial complex since before the beginning of antibiotics in the
1940s, and is currently used in a broad array of medicinal purposes
because of its antibacterial effects and relatively small toxicity to
human cells [8-10]. However, the cost burden and current identifica-
tion of silver-resistant bacteria pointed out the inadequate use of raw
silver as possible alternative to broad-spectrum antibiotics [11].
Nanotechnology has rapidly advanced in the current century be-
cause of the stunning potential of nanomaterials, with special reference
to nanosize, which radically modifies their physical, chemical, and
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Abstract

In the present study one-pot green fabrication of silver nanoparticles (Ag NPs) with aqueous leaf extract of Lilium
lancifolium. Synthesized Ag NPs were illustrated by UV-Vis, FT-IR, XRD, AFM and TEM analysis. A surface plasmon
resonance peak was noticed at 411 nm in UV-Vis analysis. XRD patterns of Ag NPs showed high crystalline nature with
face centered cubic structure. AFM and TEM analysis of Ag NPs exhibit special and anisotropic morphology with accurate
particle size about 10-70 nm and average mean value of 45 nm. Ag NPs were tested for antibacterial and anti-biofilm
activity against Gram positive and Gram-negative bacterial strains. The exposure to 25 pL exhibited better antibacterial
activity and 50 pL significantly control the bacterial biofilm growth. Overall, the proposed green synthesis method of Ag
NPs is facile, convenient, less time consuming and environmentally safe.

Keywords Lilium lancifolium - Green synthesis - Nanoparticle - AFM and TEM - Antibacterial and antibiofilm activity

Introduction

Since the concept of nanotechnology became famous in the
early 1990s, scientists have been developing new tech-
niques by incorporating nanoparticles and nanomaterials
into various fields of science. The concept of nanomateri-
als, although new, has been a part of our civilization since a
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very long time. Silver nanoparticles (Ag NPs) have been
keen attention due to their special properties of size, shape,
and self-assembly. They are commonly used in wide range
of industries like pharmacology [1, 2], biomedical devices
[3, 4], textiles [5, 6], water purification [7, 8] and cosmetics
[9, 10]. Many methods are available for synthesis of Ag
NPs which include physical, chemical and biological syn-
thesis. In which, biological means of synthesis gained
good-attention compared to other two methods due to low
cost, simple, environmentally friendly and efficient sub-
stitute for the mass production of nanoparticles [11]. In
biological methods, Ag NPs are synthesized via using
fungus [12, 13], microbes [14, 15] and plants [16-22].
Compare to the fungus and microbes, plants are promising
source for nanoparticles production. The advantages of the
plant-mediated synthesis of nanoparticles include cost
efficient, large-scale production and require low mainte-
nance [23-27]. Important point of using plants in
nanoparticles production instead of fungus or bacteria is
the lack of pathogenicity [28]. In the past researches, silver
nanoparticles are synthesized using extracts from different
plant materials such as Azadirachta indica [29], Catha-
ranthus roseus [30], Origanum vulgare [31], Buddleja
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ABSTRACT
Anticie Received on _
21 May 2019, [he present short-review briefly summarizes the status of heavy metal
Revlsed on 12 Jume 20110, ’ o i ' . : .
| e 01 July 2019, ' in Cauvery River and its sources and the status and effect of heavy
DX 10 200000 2108 | 5384 J‘JI metals in the river sediments and water. The difference in the heavy
metals in different parts of the pathways of the river Cauvery is
provided in addition to the pallution level and the effect of polluted
*Carresponding Aaibor
Dr. Ansndian R. | waler of enriched heavy metals on living systems, The pollution status
Assistand Profnssor | and heavy metal contaminants level varies in water and in sediments
Department af Zoology. | with reference (o different locations. The rapid population growth
Annatistlal University. | along the Mudikondan River has necessitated proper conservation and
Annamalal Nagar 608 002
o efficient wilization of freshwater bodies for sustainable development.
Tamil Nodu, India. /‘
. This is necessary because there has been accelerated deterioration of

water quality and also becaose of increased domestic, municipal and agricultural activities.
EMuent discharge, urbanization and deforestation are the main causes of environmenial

degradation within the caichmeni

KEYWORDS: Cauvery River, Contamination, Heavy metals, Pollution and Sediments.
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Assessment of Flood hazard prone areas in parts of
Thanjavur District, South India using FIGUSED
Method

-III(| ‘Neelakantan R
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{hsiruct Thamavur district is primarily an agricullural arca enclosed with nrgation system of the Cauvery e Tomed Soadu Bor dor
the monsoon period flooding has been disrupted the areas and dircctely cffected the soil erosion i thase arca The MNocd hazard
assessment iy one of the important task 1o understand the soil erosion of the area due 1o natural hazards Tn this contes 1 present stud

W assess flood hazard prone areas using  FIGUSED method adopted  with remote sensing data and GIS technoog e I FIGUSED

method, seven parameters has been used such as flow accumulation, distance from the drainage nctwork, clevatio: and uw
intensity and geology. The relative importance of cach parameter for the oceurrence and severity of Nood has been conected w weight
values. These values are calculated following a normalized weight parameter rating method. According 1o their veight walue,
information of the different parameters is superimposed, resulting to flood hazard mapping. The Flood Hazard Inden  HIj has beor
defined and a spatial analysis in a GIS environment has been applied for the estimation of its value. The historical flood o "

and sensitivity analysis not examined in this study and it is only understand the flood hazard arca. The study revealed that
the area falls under very high flood hazard and 26% high to moderate flood hazard zones and indicates that immediate attent r
be taken and protect the agricultural lands for the sustainable development of those arcas.

raini
T

4Ll

1 hdve

Index Terms — Normalized weight, flood prone arca, GIS analysis, flood hazard area, South India

L. INTRODUCTION

Flood is a major natural hazard with often immeasurabJe impact, affecting annually 170 million people (Kowalzig. 2008) Theretor.
flood nsk management needs to overcome national borders, geographic location and socio-cconomic limitations (Degiorgs ¢t al . 2012
Flood risk management is usually divided into lood risk assessment and Mood risk mitigation (Schanze ¢t al . 20061 From sustainable
development point of view, the flood hazard management is very essential for future (Schober et al, 2015)  Tehrany et al | 2007 hay o
studied 10 parameters with the relative importance ol each parameter defined following a statistical analysis Durmg the JAL Cyclone oy ent
(November to December 2010 severe loods, occurred in Thanjavar districtand Thanjavur taluk which spreads at the margin of Caosen,
River was one of the affceted places. Cyclones ravage the district once in 3-8 years, during north east monsoon, resutung in ood and crop
damage During 1982-83, 1990-91 and 1992-93 cyclones of high intensity have affected the district Fyery vear monsoon cyclone ool
and drought situation may occur during Rabi scason which may also considerably alfeet the paddy production i Thangavur distric

I'he application of GIS-based multi-criteria analysis in the context of Nood risk assessment was rare until 2000 Black and Burns (20402 )
have studied the changes in the estimation of flood risk on Scottish rivers with time by re-analyzing Hood records. An carly attempt 1o se
GIS on water-related hazards has been presented in Meju-Navarro et al. (1994). The present article deals with the tirst element of flood risk
management, 1.c. the defimtion of flood hazard areas in a specific region. The present study methodology adupted based on the Kazakis ¢l
al (2015) FIGUSED methods 1o dentify Nood hazard zones in parts of Thanjavur and the output of the results is very usetul to the fanier

and planners for the acnicultural purposes i the study arca.
L | )

2. STUDY ARFA
Thanjavur district lies between 9* 50" and 11" 25" North latitude and 78" 45" and 79" 25" Fast longtitude (Fig 1) 1 bounded on the

North by Thiruchirapalli and Cuddalore districts; on the Fast by Tiruvarur and Nagapatunam districts, on the South by Palk Strat and

Pudukotiar district and on the west by Pudukkottar district and Treuchirapalle distriets, Total geographical of the study area s 1697 s ki

The mean maximum temperature was 3748°C durmg May — July, Sunlarly, the mean numimium temperature was 20 X2°C duning

November-January. The north east monsoon provides much ramfall with 345 7 mim and 953 2 as normal and actual ramfall respectively
while southwest monsoon provides 342 and 303 1 mm as normal and actual ranfall respectively  Fhe otal populanion ol Thanjavur district
18 22,116,138, Thamavur district stands unique from time simmemonial for s agnculral acovities and s ightly acclinmed as the granary of
South Indha lying in the deltaie region of the famous river Cauvery and criss-crossed by lengthy network of irigation canals. Therelore thas
coastal district abounds m green paddy fields, tall coconm groves, vast gardens ol mango and plantam trees and other verdant vegetation
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INTRODUCTION

Nowadays, society is decided to creale awareness between people like "A Healthy Society is an indication
of Wealthy Nation." A primary health center provides health care services for economically backward people.
Primary health centers started from the ideal of healthcare that was received in the declaration of the International
on primary health care held in, "Alma Ata,” Kazakhasta in 1978. According to WHO (World Health
"Health for all.” The ultimate goal of PHC is to give better health services to all. PHC is a
maternal, and healthcare, including family
them and adequate and safe water supply

Conference
Organization) goal is
federally qualified center that provides primary health care services,
planning, education on health problems. It also explores how to control
and sanitation.

STUDY AREA

0° 47 to 13.19" North latitude and 79° 8' to 16.17" East longitude.
It is bounded by the districts on the north by Thiruchirapalli and Cuddalore, on the cast by Tiruvarur and

Nagapattinam, on the south by palkstrait and Pudukkotai and Thiruchirapalli districts. The total geographical area
sq.km. Thanjavur district is divided into Eight taluks for administrative purposcs

Thanjavur district is located between |

of Thanjavur district is 3,602.86
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Abstract
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Urbanization is the processes by which villages turn into towns and towns develop into
cities. It is a process and can be interpreted that there is an increasing economic specialization
and advancing technology which results in the accumulation of people. Kumbakonam
Municipality, located in South India has experienced rapid urbanization in the past two decades.
Urban population growth occurs in the study area with major processes led to a slow by slow
transformation of agricultural land into urban land-uses leading to increase in more built-up area.

This study attempt to measure and analyze urban growth in the study area using temporal data
changes for years 2000 and 2015 using ARC GIS.

Keywords: Urban Population Growth,Built-up area Mapping, Buffer Analysis and GIS
1.0 Introduction

Urbanization is the processes by which villages tur into towns and towns develop into
cities. Two major causes are responsible for the growth of urbanization and its rapid spread from
the beginning of the 21" century. The first is development of technology and rapid
industrialization, and the second is unplanned migration to large cities from the rural areas.
Urbanization is two way processes because it involves not only movement from village to cities
and change from agricultural activities to commercial and service activities but it also involves
change in the attitudes and behavior pattems of migrant peoples. Man has always tried to
improve his lifestyle everybody, because the new invention of instruments helps to reduce the
working time which in turn brought changes in human lifestyle change.Change detection
analysis is an important key to understanding changes took place over time.Towns and cities

have acted as focal points in the cultural landscape of world. Areal differentiation of any

phenomenon became not only complex but also dynamic posing challenges to geographical
research.

1.1 Literature Review
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ABSTRACT

Birth weight of a baby is important for their health. Low birth weight is one of the main
reasons for infant mortality. Birth weight of less than 2500g is defined as Low birth weight
(WHO). A study conducted on how socio-econemic and demographic factors affecting the birth
weight of a baby. It was conducted on Primary Health care ceniers of Thanjavur District. The
study has taken into 805 new born babies. 198 low birth weight babies, 482 Normal birth weight
and 125 above normal weight babies taking into consideration. Statistical Analysis and Chi
Square tests used for Analysis. Occupation of Husband, Income of Husband, Young age
marriage, low income and employment of pregnant women are taken as the main factors for low
birth weight. From the study econemic, social and demographic factors have not significant
effect on birth weight. Maternal health care factors have an significant effect on birth weigh.

Key words: Birth weight, maternal factors, health of mothers.

1. INTRODUCTION

WHO defines Birth weight of less than 2500g is Low birth weight. Birth weight is a
major indicator for reproductive health of a woman. Low weight babies can face many health
issues like infection, breathing and feeding, inability to maintain body temperature and so on. To
grow a healthy baby, mothers need good nutrition and rest, adequate antenatal care, and a clean
environment (UNICEF). UNICEF estimates almost every third new born baby in India is Low
birth weight. According to NFHS 4 Report 20% of low birth weight babies births to mothers
from the poorest families. A. F. Roche and S. S. Sun et.al (2003) Socio-economic state is a
concept devised to measure some aspects of education, occupation, and social prestige of a
person or a social group. Ashraf Mchammadzadeh et.al. (2010). The variables which show the
most significant association were birth weight, sex, economic status, and educational level of the

Volume 10 Issue 5 - 2020 509 www. joics.org
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parents. In this study, maternal and paternal education has significant influence on weight
although this effect on height was not significant.

2 AIM

The Aim of the study to identify what are the factors affecting the birth weight of the new born
babies.

3. REVIEW OF LITERATURE

Birth weight of the newborn is believed to be influenced by a number of factors. The
maternal age and parity have a significam effect on birth weight, as shown by Dhall & Bagga
(1995). Jolanta Dickute et al (2004). low education, unstable marital status and low income are
the major factors for low birth weight. Maternal unfavorable socio-economic factors increased
the risk to deliver low birth weight baby. Joshi H.S et.al (2010). The main factors significantly
associated with LBW were maternal education, stature, age at delivery; short inter pregnancy
interval, inadequate antenatal care, and per capita income of family. Shabbeer Ahmed et.al
(2016) The main factors which were significantly associated with LBW were education,
community, burden of labor and per capita income of family. Rashidul Alam Mahumud et.al
(2016). explained that delayed conception, advanced maternal age, and inadequate ANC visits
had independent effects on the prevalence of LBW. Prerna Bansal et.al (2018) Socio-cultural
and maternal risk factors like rest received in the afternoon during pregnancy, dietary intake
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RISK MANAGEMENT IN EQUITY INVESTMENTS - A STUDY WITH
REFERENCE TO THANJAVUR DISTRICT
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Ph.D Research Scholar &Assistant Professor,
Dept. of Commerce, Govt. College for Women (Autonomous), Kumbakonam

Assistant Professor, Dept. Of Commerce,
Govt. College for Women (Autonomous), Kumbakonam
ABSTRACT

The researcher studied risk management of investors in equity investments in
Thanjavur district.  The sample size was 384 and primary data were collected from them
using well-structured questionnaire. The researcher applied simple percentage and correlation
analysis as statistical tools to analyze the data. The study found that respondents in the study
area management risk while making investment decisions efficiently. The respondents
considered risk before making investment decisions. Majority of the respondents had wider
portfolio in order to reduce risk, they were cautious about sudden ups and downs in the
market, they held shares when prices were increasing, they kept distance when the market
was not good, they avoided shares which did not perform good and they disinvested when
they determine that bearish market begins. But majority of the respondents did not consider
inflation rate and did not discuss with experts about risk before making investment decisions.
Educational level of the respondents had significant positive relationship with risk
management. Similarly monthly trading volume traded by them, investment frequency and
investment experience had significant positive relationship with risk management in the study
area. Percentage of total investment to stock market investment did not have significant
relationship with risk management.

Key terms: Stock market, equity, investment, risk and inflation.
INTRODUCTION

People who have excess of income over their expenditure are intended to save their money.
For this purpose they seek for best investment type among availability of many number of investment
avenues. Type of investment is chosen by the investor is based on their need and their attitude
towards investments. The rate of return on investments varies based on risk vested in the investments.
Generally risk and returns have direct relationship, i.e, if there is high risk in an investment there is
high rate of return on it and if the risk level is low in an investment there is low rate of return on such
investment. Investors, who have high risk taking capacity, will go for type of investments which have

more risk. In recent decades stock market is becoming as one of the most attractive investment
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A STUDY ON FACTORS INFUENCING STOCK MARKET INVESTMENTS IN
THANJAVUR DISTRICT - A SPECIAL REFERENCE TO RETAIL INVESTORS
K. KULANJIAMMAL
Ph.D Scholar

M.Com.,M.Phil.,Ph.D
Assistant Professor of Commerce

Govt. College for Women (Autonomous)
Kumbakonam- 612 001

Abstract

Investments in stock market by retail investors are keeping on increasing during
recent years. Many factors are influencing the investors to make investments in stock market.
Hence the researcher studied the selected factors influencing stock market investments in
Thanjavur district. For this purpose the researcher collected primary data from 384
respondnets in Thanjavur district using well structured questionnaire. The researcher applied
simple percentage and chi-square test as statistical tools to analyse the data. The researcher
found that the factors influence of brokers / sub-brokers, expectation of high returns,
continues bullish market, having risk taking capacity and influence of advertisements
influenced more on the investments in stock market. It was also found that economic and
financial factors and market factors influenced the respondents more on the investments in
stock market. The study also found that there was significant association in factors
influencing investments in stock market with gender, age, annual savings of the respondents
and experience of the respondents in stock market investments. No significant association
was found in factors influencing stock market investments with education, income and
occupation of the respondents.

Key words: Stock market, equity, factors, return and investments.
Introduction
Stock market is a place where shares and securities are traded. Stock markets are

exchanging the securities from a person to another person which are already listed in their
stock exchange. In other words, stock markets are dealing with second securities. Stock
market is playing as a most preferable investment avenue for all type of investors such as
retail investors, domestic institutional investors and foreign institutional investors.
Investments in stock market gives high rate of return compared to other type of investments
in India. Apart from this feature many other features of stock market investments such

liquidity, capital appreciation etc are also attracting the investors towards investment in stock
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A Proposed Methodology for the Recognition
and Classification of the Ancient Scripts from
Epigraphy Images Using Histogram of
BRISK Orientation Sign Code

§. Sundareswari. Research Scholar, Research and Development Centre, Bharathiar Iniversity, Coimbatore, Tamil Nadu, India
E-mail: profresearch20]4@gmail.com

Dr.l. Kaspar Raj, Dim‘!or.*
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Abstract— The extraction of ancient Tamil scripts from epigraphy images is a challenging problem in the pattern
recognition area. Now-a-days, modern readers are faced with many difficulties to interpret ancient script from
epigraphy images. In this paper, we present a proposed methodology to extract ancient scripts from epigraphy
images and also a comparative study of previous work has been done. In this work, we introduce Histogram of
BRISK (Binary Robust Invariant Scalable Key points) orientation sign code to extract the ancient scripts from
epigraphy images easily and accurately.

Keywords-—-BRISK (Binary Robust Invariant Scalable Key Points), Histogram of BRISK Orientation Sign Code,
Zernike Moment Descriptor, LOMO (Local Maximal Occurrence), Random Forest, K-Nearest Neighbor.

I. Introduction

An extraction of characters from document image is an easy process. Many techniques are available for the
extraction of characters from document image. It is very difficult to extract characters from epigraphy images. The
ancient script in epigraphy images is not having the same shape and similarity. Their writing style and size of the
characters are different.

For these reasons, it is not easy toextract ancient scripts from epigraphy images.i) Inpreprocessing, Gabor filter
and active contour are used to enhance the images. ii) After the preprocessing, BRISK (Binary Robust Invariant
Scalable keypoints) is used to identify the valid points in the ancient character. Next, the proposed technique Brisk
histogram of sign code is used toidentify the horizontal and vertical valid points in each and every ancient
characters.

The combinational approach of Zernike moment descriptor, LOMO(Local Maximal Occurrence) andHistogram
of BRISK orientation sign code are used as feature descriptors.iii)ln classification, KNN(K-Nearest Neighbor) and
RF (Random Forest) are used as classifiers and to select best classifier for this research work. This proposed method
helps us to get good results and extracts ancient scripts from epigraphy images accurately and clearly.

This paper contains the following section 1 presents the overview of the work, section 2 explains the details of
the BRISK technique, section 3 presents the details of the algorithm, section 4 discuss the details of feature
extraction techniques, section 5 discuss the various types of classifiers, section 6 contains results and discussion,
section 7 concludes the performance of the research.

IL. BRISK (Binary Robust Invariant Scalable Key Points)

BRISK (Binary Robust Invariant Scalable Key points) proposed by Stefan Leutenegger [1] is used to detect the
corners in scale space. It involves basically two steps: i) Scale Space Key point detection ii) Key point description.
Key point detection means it detects the interest points in image and scale dimensions using a prominent criterion.
The computation is done by identifying the key points in octave layers of the image pyramid as well as in layers in-
between. Quadratic function fitting is used to calculate the location and scale of each key point in the continuous
domain [2].
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An Extraction Of Ancient Tamil Scripts From
Epigraphy Images Using Gabor Filter, Active Contour
And Lomo

S.Sundareswari, Dr..Kaspar Raj

Abstract :The extraction of Ancient script from epigraphy images is a tough task. Many techniques are available to extract the characters from the document image,
Most of the authors have given their ideas to extract the characters from the document image The extraction of ancient Tamil script from epigraphy images is a
challenging problem in pattern recognition area still. In this paper, we present an efficient approach to extract the ancient Tamil script from epigraphy images
Recognizing the ancient Tamil script from epigraphy images is a very tough task. The proposed methodology consists of three stages. preprocessing, segmentation and
feature extraction and classification. Experimental results show that the proposed methodology is more effective and efficient and also it extracts the ancient Tamil

script from epigraphy images accurately.

Keywords: Tamil Ancient Characters , Gabor Filter and Active Contour, Feature Extraction(Zernike and Lomo), Classification(KNN and RF)

1 INTRODUCTION
Epigraphy is the study of the science of epigraphs or inscriptions,
especially of ancient inscriptions. An epigraph is any kind of text
> m a single character to a lengthy document. Texts in epigraphy
* .ages are different from written texts of each culture [1]. In this
work, we have used Ancient Tamil Script epigraphy images as
input images. Segmentation of text or character from document
image is an easy process. In epigraphy images, the engraved
characters are different in size, color, and writing style. Mostly
the epigraphy images have broken characters, uneven character
intensity, touching characters each other and direction variations
within symbols [2In preprocessing Gabor filter and active contour
are used to enhance the image clearly without any noise. Then the
combinational approach of two different feature extractions like
Zernike moment and Lomo are used. Finally, in classification,
two classifiers such as KNN(K-Nearest Neighbor) and
RF(Random Forest) are used and tested.
This paper is made as follows: Section 1 contains the initiation of
epigraphy images, Section 2 explains the details of proposed
methodology through various steps involved, Section 3 presents
the details of combinational approach of feature extraction
techniques, Section 4 discuss the various types of classifiers,
Section 5 discussion on results, Section 6 concludes research
performance.

. PROPOSED METHODOLOGY
this proposed methodology involves the following steps: i)
Image Acquisition: Read an input image and convert into suitable
format. ii) Preprocessing: Gabor filter and Active contour used to
remove the noise. iii) Feature Extraction:

«  S.Sundareswari, Research Scholar, Research and Developmenti Cenire,
o BharathiarUniversity,Coimbatore, TamilNadu,

India. profresearch2014@gmail.com
¢ Dr.lKas , Director,

s kasparraj@gmail.com

o (This information is optional: change it according o your need)

The combinational approach of Zernike moment and Lomo are
used to extract the ancient Tamil scripts from epigraphy images.
iv) Classification: In this proposed methodology two classifiers
like K-Nearest Neighbor, Random Forest are used and tested. [n
this proposed methodology, Gabor filter and Active contour are
used for preprocessing and for feature extraction techniques
combinational approach of Zernike Moment and Lomo features
are used. Hence the combinational of these two feature extraction
techniques may improve the overall detection rate of the
characters in epigraphy images. Next, we have used two different
classifiers like RF (Random Forest) and KNN (K Nearest
Neighbor) is used and tested to select the best classification
algorithm for this research work

2.1 Proposed Algorithm :

Step 1: Read the following inputs like Image.s (theta),
(frequency),threshold value(gnothr) Step 2:  Read the testing
image as Img. Step 3: Initial parameter for Gabor filter GF as =
«— 90 and frequency value is 0.2 and threshold value is
50. Step 4:  Apply Gabor filter using the equation 4.1.
4.1) [ Imgggc ,Imggr) «— GF (Img) where e =90. f=0.2. Step 5:
for each pixel in image «— Img Imgy mg = SQRT (lm,c_z“,,t2 +
Imgn’) End Step 6: Find Gabor filter magnitude binary mask as
GFgw «— Imgyr myg > gmthr . Step 7: Extract the Contour of the
image Img using GFgy as intial mask in Active Contour mode.
Imgacew «— ACmode (Img,GFgw). Step 8: for each connected
label « Imgacpw Extract the characters by using the following
feature extraction techniques. Zfeat «— Zernike(BWc) Licat —
Lomo(Img(BW¢) end Step 9: Feature vector =
[Zemnike(BWC),Lomo(Img(BW) Step 10: Predict Charaters «—
Classifiers(Training feature, feature extraction). In this proposed
methodology, first character samples are trained and tested. In
preprocessing Gabor filter and Active contour are used. In Gabor
filter, first read the input imagetheta (o),frequency(f) and
threshold value (guthr).Next, read the testing image as Img. Then
set the initial parameters for Gabor filter is o is 90 and the
frequency value is 0.2 and the threshold value is 50. Applying
Gabor filter using the equation [lmg‘pc.llng,n} «— GF (Img) ] and
get real and imaginary part of each pixel value using the above
parameters. Then find out the Gabor filter magnitude binary mask
of images as GFyy «— Imgg ng > guthr This value should be
greater than the threshold value. Next, extract the contour of the
image Img using GFyy as initial mask in Active Contour mode
as Imgacaw +— ACmode (Img,GFgy). Finally, for each connected
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Multi-Level Credit Card Fraud Detection

V. Sobanadevi, G. Ravi

Abstract: Fraud detection in credit card transactions is one of
the major requirements of the current business scenario due to the
huge amount of losses associated with the domain. This work
presents a multi-level model that can provide highly effective
fraud detection in credit card transactions. The model is based on
the amount for which the transaction is committed. The proposed
MLFD model identifies the nature of the transaction and
depending on the significance level of the transaction, the
appropriate learning model is selected. Experiments were
performed with the standard benchmark data and comparisons
were performed with existing model in literature. Results shows
that the proposed model exhibits high performance compared to
the existing model.

Keywords: Credit card fraud detection, Decision Tree,
Multi-Level Modelling , Naive Bayes, Random Forest.

I. INTRODUCTION

The process of fraud detection in credit card transactions is
used to determine if a transaction is fraudulent or legitimate.
The detection process is governed by the historical
transactions. The past labelled transaction data is used to train
the model for predicting the current transactions. This is a
challenging task mainly due to the change in the spending
behaviors of the users. Spending behaviors of users often
tend to vary with time, which is considered as seasonal
changes and also gradually varies over long time periods,
which can be treated as trends in the behaviors. This results in
the historical models becoming obsolete due to the absence of
recent data. Further, fraudsters are also creating evolving
models to compete with the recent advancements in the
detection strategies.

Recent research shows that credit card fraud losses have
resulted in significant losses for organizations and also for
banks. It was observed that the losses due to credit card
increased by 300% in five years (2010 to 2015) [1]. By the
year 2020, the global loss due to fraud is expected to touch
$31.67 billion. The two major sources of card frauds were
identified as counterfeit card based frauds and frauds at
point-of-sale regions. Both these span globally and are not
confined to bank premises. Hence they inadvertently require
effective prediction mechanisms to stop the fraud from
happening at those locations itself. This calls for a model that
operates in real-time and also accurately. However, when it
was viewed from a business perspective, not all predictions
are to be considered significant. Every prediction involves a
certain cost. ldentifying a transaction as fraudulent requires
business models to raise fraud alarms to customers, while
falsely flagging a fraudulent transaction as legitimate incurs
losses. It would be more appropriate to concentrate on higher
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Valued transactions, which can help balance the cost factors.
This work presents a multi-level fraud detection model that
aims to consider the amount involved in the transaction to
determine the type of prediction model to be used for
prediction. The amount directly corresponds to significance
of the transaction. Transactions with low significance are
predicted using fast predictors, while transactions with higher
significance are predicted with better prediction models. This
enables the models to provide cost sensitive and faster
prediction.

This remainder of this work is presented as follows:
Section Il presents a review of literature, Section Il presents
a detailed description of the working of the proposed model,
Section 1V presents the results and discussion and Section V
concludes the work.

I1. LITERATURE REVIEW

Credit card fraud detection is considered to be one of the
major domains of analysis in the research world. This is due
to the huge amount of losses associated with the domain. This
section presents some of the significant works in the fraud
detection domain.

Risk based modelling involving cost has become a major
factor in the current fraud detection models. A risk based
model was proposed by Bahnsen et al. [2]. This method is
based on Naive Bayes to identify the risk levels to be used for
the final prediction. The work by Pozollo et al. [3] aims to
provide testing mechanisms for models handling concept
drift. A cost based model was proposed by Mahmoudi et al.
[4]. This technique considers cost as a major factor for the
prediction process involving credit card transactions. The
method is based on Fisher Discriminant Analysis. A Game
Theory based analysis for credit card fraud detection was
proposed by Gianini et al. [5]. A Big Data based credit card
fraud detection model that utilizes Big Data based techniques
was proposed by Vaughan [6]. A customer incentive based
model was proposed by Wang et al. [7].

Feature engineering is one of the mostly incorporated
methods into the credit card fraud detection strategy. The
behavioral change in users has made fraud detection in credit
card transactions a complex process. In order to leverage the
best rules, it becomes mandatory to mine as much
information as possible from the transaction data. Feature
engineering strategies perform the exam same process. A
feature engineering based model for detecting frauds in credit
card transactions was proposed by Lucas et al. [8]. This work
aims at using HMM for the prediction process. Multiple
perspectives are obtained by identifying several features that
constitute behavioral nature of the customer. The method
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A GEOGRAPHIC STUDY ON REPRODUCTIVE HEALTH CARE OF
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ABSTRACT

“Health is wealth”, Health plays vital role in wealth of a society. Reproductive health
determines the health of the future society. According to 2011 census 19.1% of population was
young in India. It is estimated to have increased 34.33% of youth in total population by 2020.
Reproductive health includes the prenatal and postnatal care of pregnant women. According to
WHO (World Health Organization), “Reproductive health is a state of complete physical, mental
and social well-being and not merely the absence of disease or infirmity, in all matters relating
to the reproductive system and to its functions and processes”. Reproductive health is highly
affected by socio, economic and psychological factors.Antenatal health care is heath support for
during pregnancy time. ANC includes the Pregnancy registered within 12 weeks and regular

checkups, regular vaccination, hemoglobin test, HIV test. Blood sugar, BP and intake of Iron
and Folic Acid (IFA) tablets.

Keywords: Reproductive health, Antenatal care, Socio economic status.

1. INTRODUCTION

Maternal/Reproductive Healthcare includes the Prenatal, Postnatal care, family Planning,
reduces maternal mortality and child Health care. A maternal health care service provides the
safe motherhood. RCH Phase I provide the immunization, vitamin A, antenatal care visits, and
Iron prophylaxis for pregnant women, and prevention of pneumonia, safe deliveries and
postnatal care. The RCH Programme has given special attention to rural areas, Slums and Tribal

areas. RCH phase II (2005), gives importance to essential obstetric care and strengthening
referral system.
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Abstract - Ancient Tamil script recognition is more complex due to enormously large character set and high similarity between
characters. The extraction of ancient Tamil script from stone inscription images is a challenging problem in pattern recognition area.
In this paper,we present an efficient approach to extract the ancient Tamil script from stone inscription images. Recognizing the
ancient Tamil script from stone inscriptions is a very tough task. The proposed approach consists of three stages: preprocessing,
segmentation and feature extraction and classification. Therefore this proposed approach helps to extract the characters from stone
inscriptions easily and accurately, Experimental results show that the proposed methodology is more effective.

Keywords- Tamil Ancient Characters; Feature Extraction; Classification.

1. INTRODUCTION

Ancient Tamil script have large variations of individual writing style. Ancient script extraction from stone inscription
images becomes very complex. It involves the following steps: 1) Collection of sample images.2) Pre-processing on collected
samples in order to get a clear image.3) Feature extraction technique is required to extract features to form a feature vector. In
this work, the combinational approach of three different feature extractions like HOG (Histogram of Gradient), Zernike
moment, and Projection label are used.4) After the feature extraction, a classification algorithm is used to classify the character
samples. In this paper, three different classification techniques like SVM(Support Vector Machine), RF(Random Forest),
KNN(K-Nearest Neighbor) are used and tested in order to select the best classification algorithm. Some of the stone inscription
images with ancient Tamil script are given below in Figure 1,2,3.
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The in vitro hepatoprotective activity of the
flower extract of Senna alata against Carbon
tetra chloride induced liver damage in rats.

Lecturer in Chemistry
Gew(A). Kumbakonam

Abstract : The present investigation has been carried out 1o evaluate the in vitro hepatoprotective

activity of different concentrations of Semma alata flower extract (100, 250 and 500pug/ml). The in
vitro hepatoprotective activity was evaluated using estimation of Malondialdehyde , activity of GOT
(AST), activity of GPT (ALT) and determination of reduced glutathione (GSH). Ethanolic extract
showed the highest hepatoproductive activity when compared to standard due to the presence of

phytochemicals present in the flower extract.

InterTerms: Hepatoproductive activity. Senna alata , Malondialdehyde, GOT,ALT,

L. INTRODUCTION

The liver plays an astonishing array of vital functions in the maintenance, performance and regulating

homeostasis of the body. It is involved with almost all the biochemical pathways to growth, fight

against disease, nutrient supply, energy provision and reproduction. And it functions as a centre of
metabolism of nutrients such as carbohydrates, proteins and lipids and excretion of waste

metabolites. The bile secreted by the liver has, among other things, plays an important role in

digestion. Therefore, maintenance of a healthy liver is essential for the overall well being of an

individual (Smuckler, 1975). Liver cell injury caused by various toxicants such as certain

chemotherapeutic agents, Carbon tetrachloride, thioacetamide, chronic alcohol consumption and
microbes are common. Enhanced lipid per oxidation during metabolism of ethanol may result in

development of hepatitis leading to cirrhosis (Agarwal, 2001).

Herbal drugs have gained importance and popularity in recent years because of their safety, efficacy
and cost effectiveness. The Indian Traditional Medicine like Ayurveda, Siddha and Unani are
predominantly based on the use of plant materials. The association of medical plants with other
plants in their habitat also influences their medicinal values in some cases. One of the important and
well documented uses of plantproducts is their use as hepatoprotective agents. Hence, there is an ever
increasing need for safe hepatoprotective agent (Ward and Daly, 199). In spite of tremendous strides
in modern medicine, there are hardly any drugs that stimulate liver function, offer protection to the
liver from damage or help regeneration of hepatic cell. Many formulations containing herbal extracts
are sold in the Indian market for liver disorders (Achuthan et al., 2003).

1.1Liver Diseases and Medicinal Plants:

Liver has a pivotal role in regulation of physiological processes. It is involved in several vital

functions such as metabolism, secretion and storage. Furthermore, detoxification of a variety of drugs
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—— - — r 3y r 1y r R - - — T T L )


Ammu
Highlight


Wave Motion 85 (2019) 114-124

Contents lists available at ScienceDirect

Wave Motion

journal homepage: www.elsevier.com/locate/wamot

Inelastic dromions, rogue waves and lumps of (2+1)
dimensional long dispersive wave equation

R. Radha?, C. Senthil Kumar > R. Saranya *¢

2 Centre for Nonlinear Science (CeNSc), Post-Graduate and Research Department of Physics, Government College for Women
(Autonomous), Kumbakonam 612001, India

b Department of Physics, Vinayaka Mission’s Kirupananda Variyar Engineering College, Vinayaka Mission’s Research Foundation
(Deemed to be University), Salem 636308, India

¢ Post-Graduate and Research Department of Mathematics, Government College for Women (Autonomous), Kumbakonam 612001, India

Check for
updates

ARTICLE INFO ABSTRACT

Article history: In this paper, we revisit the (2+1) dimensional long dispersive wave equation employing
Received 16 December 2017 the truncated Painlevé approach. We then generate the solutions in the closed form in
Received in revised form 11 October 2018 terms of lower dimensional arbitrary functions of space and time. By suitably harnessing

Accepted 26 November 2018

Available online 1 December 2018 the arbitrary functions present in the solution, we then construct localized solutions such

as dromions, lumps and rogue waves. We have also explicitly brought out the generality of
the localized solutions compared to the localized solutions generated earlier. The collisional
dynamics of dromions, lumps and rogue waves is then explored.

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

In recent times, there is a profound interest among physicists to study the nature of rogue waves, due to their wide range
of applications, arising in multiple physical situations [ 1-4]. Generally, rogue waves which are also known as freak waves,
occur in deep ocean. These waves are like shock waves and appear only for a short duration of time. The important feature of
rogue waves is that they come from nowhere and disappear with no trace. Rogue waves find applications in various fields like,
hydrodynamics [5], nonlinear optics [6-8], Bose-Einstein condensates [9,10], plasma physics [11], etc. Another interesting
class of solutions which occur in (2+1) dimensional integrable systems is Dromions [ 12-15]. They arise essentially by virtue
of coupling the field variable to a mean field/potential, thereby preventing wave collapse. Like dromions, there exists another
class of solutions called lumps [16,17]. Unlike dromions, lumps do not interact with each other while rogue waves are found
to be unstable in nature. Even though dromions and their collisional dynamics have been investigated in (2+1) nonlinear
partial differential equations (PDEs) [18-24], the existence of lumps and rogue waves besides their dynamics has not yet
been brought out explicitly in several nonlinear partial differential equations.

In this paper, we consider the (2+1) dimensional long dispersive wave (2LDW) equation introduced by Chakravarthy,
et al. [25], by symmetrically reducing the self-dual Yang-Mill's equation. This equation is a generalization of the one
dimensional long dispersive wave equation [26-28]. This equation holds significance in plasma physics under specific
circumstances. Radha and Lakshmanan have established that the 2LDW equation is Painlevé integrable and constructed
multi-dromion solutions [29] employing Hirota method. Later, Z. ]J. Fang and W. F. Min have also derived (1,N) dromion
solution through a direct method [30]. Estevez [31] has also investigated the 2LDW equation using singular manifold method

* Corresponding author.
E-mail address: senthilbdu@gmail.com (C.S. Kumar).
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Emotional balance through yoga
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Abstract

In psychology, emotion i1s often defined as a complex state of feeling that results in physical and
psychological changes that influence thought and behaviour, Emotionality is associated with a range of
psychological phenomem, including temperament, personality, mood, and motivation. “The major
thearies of motivation can be grouped into three main categories: physiological, neumlogical, and
cognitive. Physiological theories suggest that responses within the body are responsible for emotions.
Neumlogical theones propose that activity within the brain leads to emotional responses. Finally,
cognitive theones argoe that thoughts and other mental activity play an essential role in forming
emotions. Emotion as a conscious and subjective mental reaction toward a particular event and is usually
awccompanied by changes in the physiologic and behavioural aspects of a person. From this definition, we
can deduce that an emotion has four components, namely: cognitive reactions, physiological reactions,
behavioural reactions and affect. Cognitive reactions refer to a person’s memory, thinking and perception
of an event. Physiological reactions are primarily caused by changes in the hormanal levels in the body.
On the other hand, behavioural reactions comprise the active expression of the emotion. Lastly. aftect
mcludes the positive or negative state of the emotion and 1s what makes an emotion a conscious and
subjective experience. Asanas are one path to blissful contentment, working to bring us closer by
tocusing our minds and releasing any emotional or inner tension in our bodies. When we practice yoga,
we're not only working on our physical body. We're also working on our energy and our mind. As we
grow in our yoga practice, we can see the results of all this work in our life: we teel more comtortable in
our bodies, we have more energy, our emotions become more stable and our minds more focused.

Keywords: emotion, reactions, adrenaline, amygdala, yoga, asanas{poses)

Introduction
Emotions are lower level responses occurring in the subcortical regions of the brain, the
amygdala, and the ventromedial prefrontal cortices, creating biochemical reactions in vour
body altering our physical state. They originally helped our species survive by producing
quick reactions to threat, reward, and everything in between in their environments. Emotional
reactions are coded in our genes and while they do vary slightly individually and depending on
circumstances, are generally universally similar across all humans and even other species. For
example, you smile and your dog wags its tail.
The amygdala plays a role in emotional arousal and regulate the release of neurotransmitters
essential for memory consolidation which is why emotional memories can be so much stronger
and longer-lasting. Emotions precede feelings, are physical, and instinctual. Because they are
physical, they can be objectively measured by blood flow, brain activity, facial micro-
expressions, and body language.
The nervous system, central as well as peripheral, plays a vital role in the regulation of
emotion. Thalamus: It is composed of a group of nerve cells and acts as a relay center of
sensory nerves. Stimulation of thalamus produces fear, anxiety, and autonomic reactions.
Hypothalamus: It is considered the primary center for regulation of emotion. It also regulates
the homeostatic balance, controls autonomic activity and secretion of endocrine glands, and
organises the somatic pattern of emotional behaviour. Limbic System: Along with thalamus
and hypothalamus the limbic system plays a vital role in regulation of emotion. Amygdalais a
part of limbic system, responsible for emotional control and involves formation of emotional
memories. Cortex: Cortex is intimately involved in emotions. However, its hemispheres have a
contrasting role to play. The left frontal cortex is associated with positive feelings whereas the
right frontal cortex with negative feelings.
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Claping hands: Boon for your health

Dr. R Vidhya Sree
Director of Physical Education, Govt. College for Women Kumbakonam, Tamil Nadu, India

Abstract

Generally, we clap when we want to praise someone or something. Itis a part of appreciation practice but there is a lot more to
it than we think! Clapping has been proven to provide a lot of health benefits that most of us aren’t aware of? Just like laughing
therapy, clapping therapy is also becoming popular as an easy and effective healing practice. Our human body is very
complex. Every organ is linked to each other. The palms have blood vessels and nerve endings. If you stimulate them, a lot of
vour health problems would be healed! This is surprisingly true. The benefit of clapping: it has been scientifically proven that
clapping is the best exercise for various disorders. Clapping therapy is a simple exercise which can be done by anyone
irrespective of their age. Daily 10 minutes of clapping helps to stay active the whole day. Our body has 340 known pressure
points, 28 of which are in our hand. Stimulation of this points benefits in a great way. It is the best cure for digestive disorders,
back pain, neck pain, joint pain and also improves immune system. Clapping is associated with all good things in life -
promotions, good grades, celebrations. and more. It's associated with happiness in our life. There are as many as 30+
acupressure points in both palms. If we can activate pressure points by clapping them together with regular practice, we can

vield stunning benefits.

Keywords: clping theraphy, pressure points, types of claping, good health

Introduction

We often give a big round of applause to the people we
want to appreciate and encourage. Clapping is thus, one of
the highly practised ways of appreciating someone. But you
all will be surprised to know that clapping is actually
beneficial for your body. You can live a healthy and a
cheerful life by practising the art of clapping. There are a lot
of pressure points in our body and thus it leads to various
health benefits. When we clap our hands these pressure
points get a pressure and it affects our body in a good way.
Let’s discuss the benefits of clapping in detail.

“Clapping”a simple striking of hands but it's much more
than we think. Normally people clap to appreciate others for
their good works and achievements or when they are in
mood of joy. People also clap while singing songs, bhajans,
and prayers at holy places. It is scientifically proved that
clapping is very effective exercise to cure many human
diseases. We all think of dapping as a way to applaud
somebaody for a job well done in sports, award shows,
theater or movies. However, there are a number of hidden
benefits that clapping has been proven to have. In the
recent vears, there are different types of groups in parks
who get together in the morning and/or evening. Some of
these groups indulge in laughing, there is also another
group who gather around to clap. Our body is a bundle of
nerves and blood vessels spread all through the body and
is one of the most complex networks we will ever know.
Each organ is linked to the other and a bad effect on one
organ can put the other in danger. The palms, basically,
contain nerve and blood vessel endings and stimulating
them through clapping helps improve the health of organs
like kidney, digestive tract, and lower back. Clapping
activates the receptors in the palms and cause activation
of the large area of the brain which leads the improvement
in health. There are 28 different acupressure points for

almost all organs on our palm which are activated by
clapping and this action improves our health slowly but
effectively. Daily 10-20 minutes of clapping in morning
keeps us fit and active. According to several well
established healing modalities the hands and palms have
numerous reflex points that, when stimulated, engage the
body’s healing response and prompt a gradual improvement
in any type of ailment.We have receptors in the hands that
are connected to sensory fields in the brain, Clapping
activates these hands receptors ,which in turn activate a fair
portion of the brain, which itself leads to the activation of
various body systems and their associated healing response
in ways that are experientially evident but that we still need
1o better understand. Clapping stimulates blood circulation,
the lifeline of the human body. and this helps with literally
evervthing.

Fig1
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Abstract

In this study, Pure ZrO, (600 °C) and Ni (0.02, 0.04, 0.06, 0.8 M) doped ZrO, (600 °C) nanoparticles
were obtained by facile precipitation method. The obtained products have been characterized by
XRD, FTIR, UV-DRS, PL, FESEM-EDX, TEM-SAED pattern and XPS. The tetragonal structure of
ZrO, (600 °C) gradually increases with the increasing Ni doping concentration and then a small NiO
diffraction peak was detected at increasing Ni content. The Ni (0.08 M) doped ZrO, (600 °C)
nanoparticles were approximately in spherical morphology was confirmed by FESEM and TEM
results. The energy gap value of the pure ZrO, (600 °C) and Ni doped ZrO, (600 °C) nanoparticles
decreased from 5.12 to 3.2 eV with enhancing nickel concentration. The surface defects and oxygen
vacancies were analyzed by PL spectroscopy. This peak intensity gradually decreased with increase in
nickel concentration. The photocatalytic activities of the Ni (0.08 M) doped ZrO, (600 °C) catalysts
were studied by the photodegradation of MV and MB aqueous solution under sunlight irradiation.
The Ni (0.08 M) doped ZrO, (600 °C) catalyst exhibited good photocatalytic efficiency and the
enhanced photocatalytic mechanism was discussed.

1. Introduction

Water is an important necessity of life and it is used for several households with industrial activities. Water is the
most vital natural resources, unluckily exploited the most. The main reason is population growth, increased
industrialization and urbanization. Nowadays, all over the world is the confronting water crises because of the
unlimited and too much exploitation of groundwater by several industries: namely textile, paper, cosmetic,
leather, plastics, food, printing and pharmaceutical and so on. These industries are generating large amounts of
harmful colored dyes, surfactants, toxic metal components when released into water resources consequence in
ecological problems [1].

The greatly important task to the scientist to remove hazardous effluents from contaminated water.
Therefore, numerous physical, chemical and biological treatment have been used to remove the organic/
inorganic pollutants from water by applying chemical coagulation, floatation, reverse osmosis, advanced
oxidation, bioremediation, Filtration, membrane process, adsorption and chemical precipitation. Among the
techniques, the photocatalytic activity one of the most important methods that can be applied efficiently to
attain high elimination rate of colored dyes from water. Photocatalytic degradation methods, which are eco-
friendly and low cost in comparison to the other techniques [ 1, 2]. The several metal oxide and sulfate materials
play an important role in the photocatalytic degradation of colored dyes. For example, TiO, [3], CuO [4], ZnO
[5], Co30,4[6], Fe30,4[7], WO5 [8], CeO, [9], NiO [10], CdS [11], ZnS [12] and so on. Among the oxide and
sulfate materials, zirconium oxide is a most important semiconductor material, since it posses unique properties
like high chemical inertness, high surface area, good thermal stability, reusability and low cost. In addition, it has
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TiO; nanoparticles under solar irradiation

CRINARHIEASURATINS MANIVANNAN RAJAMANICKAM.

Department of Chemistry, Government Aris College (Autonomous), Kumbakonam.

Abstract

Ni -doped TiO2 nanocomposite was synthesized by the sol-gel method. The
structural properties of nano composites have been characterized by X-Ray diffraction
(XRD), Fourier ~Transform Infrared (FT-IR), Scanning Electron Microscope (SEM). The
photocatalytic activity of the synthesized nano composites was measured by (the

degrudation of Methylene blue (MB) under solar the effects of initial jon conceniration,
Catalyst dosage, pH on remov

Key Wards : Homogeneous photocatalysis, Heterogeneous photocatalysis, Photo catalyst, Photo
degrudation, Ni doped TiO, Solur irmadiation.

Introduction

Energy shortuge and environmental

modemized world [1]. Even though science and technology are making our life very simple and
stylish, Human beings cauld not healthily lead their life. According 1o the latest state of the
environmental report, 17 rivers of West Bengal, 83% of open wells and most of the rivers in
Kerala are highly contaminated by dyes, organic pollutants, and heavy metals. Those wilter
sources unfit for even buthing. So the low avalability of freshwater sources and the necessity of
water for a high population pushed our researchers focusing on wastewater lreatment. Several
methods are availuble for treating polluted water |2, 3]. There are several methods availuble for
treating the wastewater like Coagulation, Flocculation, Tog- Exchange method, Adsorption,
Reverse Osmasis, Ozonation, Chlorination and Photocatalysis. High salinity of wastewater and
recalcitrant nature of synthetic dyes are the primary reason for avoiding biological method,
Chlorination and ozonatio

N are extremely high costs [4-6]. Traditional methods such as
adsorption, Ulrafiltration, Reverse osmuosis, ¢
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issues are the most pivotal complications of our
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SEYNTHESIS OF FURE AND BIO MODIFIED CALCIUM OXIDE (Ca()) NANOPARTICLES
USING WASTE CHICKEN EGG SHELLS AND EVALUATION OF ITS ANTIBACTERIAL
ACTIVITY
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Abstract

In this paper, we will research the notion of soft multi b-connectedness in soft
multi topological spaces by means of soft multi b-open sets, soft multi b-closed sets,
soft multi b-separated sets and study its basic properties.

AMS Subject Classification: 54A40, 03E70
Keywords: soft multi sets, soft multi topological spaces, soft multi b-connected,
soft multi b-component, soft multi b-hyperconnected.

1 Introduction

In 2011, Cagman et al. [4] introduced soft topology. Topological structure of
soft set were introduced by Sabir and Naz [14]. They defined the soft topological
spaces which are defined over a initial universe with a fixed set of parameters. Tokat
and Osmanoglu [16] introduced soft multi topology. In 2013, Anjan Mukherjee
et al. [3] introduced topological structure formed by soft multi sets and soft multi
compact space. The notion of soft b-open sets was initiated in [5]. In 2019, Gowri and
Sahithyabharathi [8] introduced and studied the concept of Soft multi connectedness
in soft multi topological spaces.

In this paper, we introduce the notion of connectedness based on soft multi
b-open sets and give some basic definitions and theorems about it.

2 Preliminaries

Definition 2.1 [12] Let U be an initial universe and E be a set of parameters. Let
P(U) denote the power set of U and A be a non-empty subset of E. A pair (F, A) is
called a soft set over U, where F is a mapping given by F : A — P(U).

In other words, a soft set over U is a parametrized family of subsets of the universe

U. For e € A. F(e) may be considered as the set of € - approzimate elements of the
soft set (F,A).

Definition 2.2 [2] Let {U; : i € I} be a collection of universes such that NierU; = ()

and let {Ey, : i € I} be a collection of sets of parameters. Let U = [[;c;P(U;) where
P(U;) denotes the power set of U; , E = [[,c; By, and A C E. A pair (F,A) is
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Abstract

In this paper, we investigate Root Cube Mean Labeling of some new graphs. We prove that the

graphs such as L,OK, sar graph Kin(0=1) comb graph, (m,n) — Kite graph, D(Q,)OK,
graph are Root Cube Mean graph.

Keywords: Mean Labeling of graphs, Root Cube Mean Labeling of graphs.
AMS Subject Classification (2010):05C78
INTRODUCTION:

The graphs considered in this paper are finite and undirectedd. The cardinality of the vertex set is
order of G set is size of G which is denoted by p and q respectively. The concept of Root Square
Mean Labeling of graphs was introduced by S.S.Sandya, et. al. [1]. R.Gowri and G.Vembarasi
[5] introduced the concept of Root Cube Mean Labeling of graphs and proved Root Cube Mean
Labeling of some more disconnected graph in [7]. In this paper we investigate new Familier of
Root Cube Mean Labeling of graphs.

2 Preliminaries
Definition 2.1 [2]

A Triangular Ladder is a graph obtained from L by adding the edges u;v,

i+l

1<i<n-1, where
u; and v,,1<i<n-1 are the vertices of L, such that u,u,..u, and v,v,...v, are two paths of
length n in the graph L, .

Definition 2.2 [2]

A Double Triangular snake D(T, ) consists of two triangular snake that have a common path.
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Soft Multi w Closed sets
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Abstract

In this paper we introduce soft multi w closed sets in soft multi topological
spaces and establishes the relation between other existing generalized closed sets in
soft multi topological spaces. Also, properties of soft multi w closed sets are anal-
ysed.

AMS Subject Classification: 54A40, 03E70
Keywords: soft sets, soft multi sets, soft multi topological spaces, soft multi semi
open sets, soft multi semi closed sets, soft multi w closed set, soft multi w open set.

1 Introduction

In 2011, Alkhazaleh et al. [1] as a generalization of Molodtsov’s soft set intro-
duce the definition of a soft multiset, its basic operations such as complement, union
and intersection etc. In 2011, Cagman et al. [3] introduced soft topology. Topo-
logical structure of soft set were introduced by Sabir and Naz [11]. They defined
the soft topological spaces which are defined over a initial universe with a fixed set
of parameters. Tokat and Osmanoglu [14] introduced soft multi topology. In 2013,
Anjan Mukherjee et al. [2] introduced topological structure formed by soft multi
sets and soft multi compact space. In 2013, Chen [4] introduced soft semi open
and soft semi closed sets. Levine [7] introduced generalized closed and open sets in
topological spaces. After then Yuksel et al [12] studied behaviour relative to soft
subspaces of soft generalized closed sets and continued investigating the properties
of soft generalized closed and open sets. In 2018, Gowri and Sahithyabharathi [5]
[6] introduced and studied the concept of soft multi generalized closed sets and soft
multi regular generalized closed sets in soft multi topological spaces.

In this paper, Soft multi w closed sets and Soft multi w open sets are introduced
in soft multi topological spaces and some of its basic properties are discussed.

2 Preliminaries

Definition 2.1 [9] Let U be an initial universe and E be a set of parameters. Let
P(U) denote the power set of U and A be a nonempty subset of E. A pair (F, A) is
called a soft set over U, where F is a mapping given by F : A — P(U).

In other words, a soft set over U is a parametrized family of subsets of the universe
U. For e € A. F(e) may be considered as the set of € - approzimate elements of the
soft set (F,A).
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Synthesis of Cu-Mn doped ZrO, Nanoparticles, and its application.
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Abstract

In this study, pristine ZrO, and Cu (0.01, 0.02, 0.03, and 0.08 M)-Mn (0.04 M) doped ZrO,
photocatalysts were synthesized through chemical precipitation process and calcined at 600°C. The
calcined products were analyzed by XRD, FTIR, UV-DRS, PL, FESEM-EDX, TEM-SAED pattern and
XPS techniques. The XRD pattern of pristine ZrO, and Cu (0.01, 0.02, 0.03, and 0.08 M), Mn (0.04
M) doped ZrO, nanoparticles shows the formation of t-tetragonal phase and shifting of tetragonal
phase to monoclinic phase. The Cu (0.06 M)-Mn (0.04 M) doped ZrO, nanoparticles were
approximately in quasi spherical morphology and high agglomeration was confirmed by FESEM and
TEM results. The surface defects and oxygen vacancies were analyzed by PL spectroscopy. The Cu
(0.06 M)—Mn (0.04 M) doped ZrO, nanoparticles exhibited enlarged photocatalytic activity with 93 %
and 95 % degradation of methyl violet and methyl blue dyes under sunlight irradiation.

Keywords: Photoluminescence, Methyl violet and Methyl blue, sunlight radiation,

Photocatalysts

1. Introduction

The various organic dyes are increasingly applied in many industries such as leather tanning,
textile, plastic, paper, food, pharmaceutical, cosmetics, photo-electrochemical cells, hair coloring,
rubber and agricultural research and so on [1-3]. These types of industries subsequent discharge their
colored wastewater containing such as pigments and dyes. Colored wastewater (dyes) significantly
attributed to an environmental pollution and health risk [4]. Almost these colored wastewaters are
toxic and non-biodegradable. Various physical, biological and chemical techniques have been applied
for its removals such as precipitation, activated carbon, ozonation, membrane separation, Fenton,
photo Fenton catalytic reaction, bioremediation, adsorption, reverse osmosis, coagulation and ultra
filtration [1-3, 5], etc. Among these techniques, photocatalysis is most important approach because
it’s low cost, eco-friendly and totally oxidizes the pollutants to H,O and CO, [1-3].

There are many materials applied for photocatalytic degradation including TiO, [6] ZnO [7],
WO; [8], ZrO; [9], SnO, [10], In,O5 [11], Fe,0O5 [12], NiO [13], CuO [14] CdS [15], and PbS [16].
Among these, zirconium oxide (ZrO,) is a most attractive material. ZrO, is a wide band gap (5.0-5.5
eV) semiconductor, and this oxide material had detected broad application in ceramics, catalysts, gas
sensors, fuel cell, solid-state electrolytes, barrier coatings and optical devices [17-21] It is exhibit
excellent thermal, mechanical, electrical and optical properties, such as low thermal conductivity,
high hardness, high fracture toughness, high refractive index, optical transparency, high corrosion
resistance and polymorphic nature [17-22], etc. Zirconium oxide (ZrO,) exhibits three kinds of
polymorphs as follows: Monoclinic (m-ZrO,), tetragonal (t-ZrO,) and cubic (c-ZrO,). The m-
monoclinic (m-ZrO,) phase is stable below at <1170°C, t-tetragonal (t-ZrO,) phase is stable at
1170-2370°C, and c-cubic (c-ZrO,) phase is stable at >2370°C respectively [23]. These crystal phases
strongly depend on thermal condition and preparation method [24].
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ABSTRACT:

The Local Authorities Loans Act, 1914 regulate the municipal borrowings. Most states generally
allow municipalities to secure their borrowings against revenue/funds and not immovable property. In
early days financial needs of the urban infrastructure meet by budgetary.allocations and borrowings from
state-owned institutions like HUDCO and LIC backed by state government guarantees. The commercial
sources and volume of borrowings are Government Institutions, Capital Markets, Specialized
Infrastructure Finance Entities, Sector Specific Municipal Development Funds/Facilities, and Tamil Nadu
Urban Development Fund (TNUDF).

KEYWORDS: Municipalities, Borrowings, Tamilnadu.

INTRODUCTION:

In India urban areas are the drivers for sustaining economic growth and reducing incidence of
poverty. It contributes about 65% of GDP in the year 2011. Urban economic activities depends on
infrastructure such as power, telecom, roads, water supply and mass transportation, coupled with civic
infrastructure such as sanitation and solid waste management. In large cities urban population increase
day by day, which brings tremendous pressure on urban services such as water supply, sewerage,
drainage, solid waste management and urban transportation networks and systems. Hence, it is
mandatory for municipal governments to generate resources for meeting operations and maintenance
expenses as well ds administration. In this context, it is important to encourage municipal governments
to leverage theiriresources and borrow from various sources. The Local Authorities Loans Act, 1914
regulate the municipal borrowings. Most states generally allow municipalities to secure their
borrowings against revenue/funds and not immovable property.

OBJECTIVES OF. THE STUDY
e Toknow the various Sources Municipal Borrowings.
¢ Tounderstand the Municipal Borrowings in Tamil Nadu.

METHODOLOGY
This study is primarily based on secondary data collected from various published sources.
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BEHAVIOURAL ANOMALIES IN CYPRINUS CARPIO L. INDUCED BY MONOCROTOPHOS
INTOXICATION IN SUBLETHAL DOSES
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ABSTRACT

Though ple“_')' of research is available for short term impact of pesticides on fishes yet study on the quantification of
!:cha\noural implications were not carried out so far. In the present study, an attempt has been made to investigate the
tHpAct of chronic toxicity of Monocrotophos on the behavioural responses of freshwater fish, Cyprinus carpio. A
static renewal bioassay was conducted to determine the acute toxicity of commercial grade organophosphorus
pesticide, Mor{ocrotophqs (36% SL) to Common carp, Cyprinus carpio. The LC concentrations of monocrotophos
10 camp finger l‘lings for 96 hrs was found to be 15.53 ppm. The fishes were exposed to the sublethal concentrations
1/57 and 1/10™ of LC596 hrs for 30 days. The impact of toxicity on the behaviour and movement of fishes were
asscs‘sed at five sampling points viz. at 0, 7, 14, 21 and 28 days of the exposure period. Even though the mortality
was insignificant in the sublethal concentrations, considerable variations in behavioural responses such as lethargy,
increased mucous secretion, surfacing, gulping of air, skin discolouration, respiratory distress and lack of appetite
were observed. The one way Anova results showed that treated fishes showed significant differences in the

movement when compared to their movement prior to intoxication at the same interval of time (F value = 3.328, p <
0.05).

KEYWORDS: Bioassay, Behaviour, Cyprinus carpio, Monocrotophos, Sublethal concentration, Movement

INTRODUCTION

Application of synthetic fertilizers, insecticides and pesticides are increasing now-a-days with increasing demand of
agricultural food materials throughout the world. There is a high chance of aquatic ecosystem to be contaminated,
located in industrial or agricultural areas, through runoff or ground water leaching of a variety of chemicals (Todd and
Leuwen, 2002), thereby affecting many other organisms away from the primary target. It is estimated that only 0 1% of
the pesticide reaches the specific target (Agular, 2002). Exposure of aquatic ecosystems to these pesticides is difficult
to assess because of their short persistence in the water due to low solubility and rapid degradation. Yet monitoring of
these pesticides is important because they are highly toxic and pose greater hazards to the aquatic organisms especially
fishes (Talebi, 1998; Uner er al, 2006; Banace e al, 2008) Pesticides, upon entering into the organs and tissues of
fishes significantly damage certain physiological and biochemical processes

Monocrotophos (3-(dimethoxyphosphinyloxy)-N-methylisocrotonamide) is a synthetic organophosphate, nonsystemic,
broad spectrum insecticide and acaricide, acting as a cholinesterase inhibitor with contact, stomach and respiratory
action. The major use of monocrotophos in farming is to protect crops against a variety of insect pests from soft bodied
insect to leaf eating beetles

Fishes, as they occupy the top most trophic level of aquatic food chain are able to mke up and retain chemicals
dissolved in water not only via active or passive processes but also by biomagnification. They represent good model
systems to detect and document pollutants released into their environment.  The deterioration of water quality can be
detected easily by any change in the behaviour and physiology of fishes, hence they are excellent biological indicators
Moreover, as the mammalian and piscine systems exhibit similar toxicological and adaptive responses to oxidative
stress, there is a growing concern in understanding the physiological mechanisms associated with fish responding to
environmental stress. A long term exposure to sublethal concentrations of pesticides in aquatic environments cause
more prominent structural and functional changes in aquatic organisms rather than mortality Since monorotophos has
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ABSTRACT

The present study has investigased the tosde offect of Arragdne on the Intestine of the esarthworm L. mmawniedl in a labsorabory
experiment. A sub-lethal concentration of Atrazine (15" of 96 b LCy value 1.99 mg'hy) was applied for 30 days. The
dw‘ﬂmhuvruﬂuim.dnsma:udmﬂd.&m:‘dtpuhﬂﬂlﬂuu[ﬂmudwd bilood sinues were
obwserved In the Inestine of 1%, 5% and 15" day of Atrazise exposaro, In the 30th day of expossre, slight damages wore
observed, These results suggest that Atrazine could severely affict the Imtestine of 17, 5™ and 15% day of expossre when
compared o 30th day. Histopathological study in L soewrini s inisiine s 3 wiishle parameier for detection of sedl
contumdnation by application of pesticides in agriculral leld.

Keywords: Amarine, Eartlworm, Intestine, Soll, Toxicity.

INTRODUCTION

Increasing population growth and whenlbasion, especially
In o developing country like Indla. necessitates producing
more food, Food crops requite fertile soll 1o grow, For
texrenirial ecomyalema, soll serves as a mediom of eniry 1o
the imutriess. Contlnioms agricultural activities tend 1o
decrense e soll feriiliy.  Howewver, the Incroosing
application of herbicides and pesticide has abo threstensd
the hwnsn evicooment ad e ecovslerm  with
debrierion consequences.  Inseciicide residoes roach the
anll in a varkety of waws, camlng loxicity o beneficlal
organiumy, Esibworm represent e greater fraction of
blomass of invertebrates in the ground (=807%), Thoy can
play a variety of imporant roles in agro ecovystems. Their
l[eeding and |lwwrowing  aciivilies Incorporale  organic
resdducs  and  wnendments o the  soll,  enboncing
decomposiiion, humus formetion, nueiriesi cycling, aml soil
structural development (Kladivio e 2. 1986). Therefore,
varibworis con Be used a8 blo ndicators o ditect pesiticide
oontamination in agriculiural soll. A pesticide is a chemibcal
intended 1o kill, or disngp the population of pest organisns,
Pesis are unwanded sects, mibes, plnts, diseose causing
onganisms, ond odher organisies that lierfere with hoalth or

“Cortesponding Asilion Dr VO Kiviida, Assstat Prolsisor,

for WWomen (Aotenomoes), Kumbakomem 820 (002 Tamil Nabe Indis Email-

commeroe.  Pesthiides ame  classilied o insecticldes,
hawrhicides, Rmghcldes. nematicides, rodenticldes, e based
o thelr action on type of pest. Insecticide trget insects,
hrbicides argel plants, fargicides 1arget disease cousing
fungl, nematicides target nemmodes and so on. The most
coemenn af there are  herbicide which account  for
approsimately B0 of all pesticide we. Awazioe is one of
the isesd coammonly wsed berbichides 1o prevent pro aed jrost
emergence broadieal weesds in oops such o sugarcane and
matee amd on nrf, such as goll courses ond resideniial
lawns. Atrazine s prepared from cyunotic chlocide, which
is tremied segoentially with ethylamine and

The chemical name of atrazine is 2-chloro-4
sogrogylaming s-inazine. [t is cobou less solid and soluble
= waier.

Histology 1s the most uwselil 1o for determining the
miluence of agriculiural pesticides, industrial pallucanis,
oflunde waskes o, o Hssee level of am ofgaslsm as
B provides oselul Informatlon  concermed with il
growth, damage and  disoegonization ol tssues
Histopathological shedies may signal 3 damuging «ffrct of

orgunlsmes resulting from prion or engolng exposurn 10 Wi
agents. Earthworss hove boen showii to be affected by the
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ARTICLE INFO ABSTRACT

Keywords:
Antibacterial activity
Antifungal activity

To develop novel nanoformulated insecticides and antimicrobials, herein we produced Ag nanoparticles (AgNPs)
using the Bauhinia acuminata leaf extract. This unexpensive aqueous extract acted as a capping and reducing
agent for the formation of AgNPs. We characterized B. acuminata-synthesized AgNPs by UV-vis and FTIR

Insecti.cides ' spectroscopy, XRD and TEM analyses. UV-vis spectroscopy analysis of B. acuminata-synthesized AgNPs showed a
PME(;S;?CI;:;:SCOHHO peak at 441.5 nm. FTIR shed light on functional groups from the phytoconstituents involved in nanosynthesis.

XRD of B. acuminata-synthesized AgNPs suggested a face-centered cubic structure, with a highly crystalline
nature. TEM of B. acuminata-synthesized AgNPs revealed mean size of 25 nm, with round shape. AgNPs tested at
60 pug/mL inhibited the growth of 5 bacteria and 3 fungal pathogens. In the insecticidal assays on important
mosquito species, LCso of the aqueous extract of B. acuminata leaves on the larvae of Anopheles stephensi, Aedes
aegypti, and Culex quinquefasciatus were 204.07, 226.02, and 249.24 ug/mL, respectively. The B. acuminata-
synthesized AgNPs exhibited higher larvicidal efficacy, with LCso values of 24.59, 27.19, and 30.19 pg/mL,
respectively. Therefore, herein we developed a single-step, reliable, inexpensive, and environmentally non-toxic
synthesis process to obtain AgNPs with high bioactivity against pathogens and vectors. Given the effective
antimicrobial and larvicidal activity, nanoparticles fabricated using plant extracts and extremely low con-
centrations of trace elements, such as silver, can be exploited for multipurpose activities. Our results pointed out
that B. acuminata-synthesized AgNPs have a promising potential in antimicrobial food packaging, as well as a
foliar spray to control plant pathogens in the field, and to synergize the efficacy of fungicidal and larvicidal
formulations.

1. Introduction

Over 5000 years ago, the Egyptians, Greeks, Persians, and Romans
used to store food in silver-based vessels [1]. Similarly, ancient Indians
used silver, gold, and copper-based jewelry such as bangles, belts, and
anklets, as well as drinking vessels and kitchen utensils. These metals
have good antibacterial activity, controlling microbial growth [1,2].
Furthermore, the ancient medicine system of Ayurveda uses powdered
forms of copper, iron, silver, and gold in various formulations [2-4].
The shift in the use of metal vessels or adornments to metal powders

indicates a shift from the bulk level to nano-size. Thus, the traditional
Indian system of medicine was rooted in knowledge about micro/nano-
materials for drug carrier applications as early as around 2000 BCE
[3,4]. For the preparation of nanomaterials, plant-based extracts were
used for reducing and capping purposes, and the samples were then
calcined to obtain the powder form. Such formulations were used as
drug carriers and in the treatment of diseases like cancer and skin in-
fection [4-6].

In the past decade, silver nanoparticles (AgNPs) have been subjected
to extensive research owing to the typical physical and electrochemical

* Corresponding author at: Unit of Vector Control, Phytochemistry and Nanotechnology, Department of Zoology, Annamalai University, Annamalainagar, 608002, Tamil Nadu, India.

** Corresponding author.
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ARTICLE INFO ABSTRACT

Keywords: Marine organisms represent a huge source of novel compounds for the development of effective antimicrobial
In vivo drugs. The present study focus on the purification of the antimicrobial peptide crustin from the haemolymph of
Antibacterial the blue swimmer crab, Portunus pelagicus, by blue Sepharose CL-6B matrix assisted affinity column chroma-
Amib_i"ﬁlm tography. Crustin showed a single band with a molecular mass of 17kDa in SDS-PAGE analysis. The XRD
Crustin analysis exhibited peaks at 32° and 45° while a distinct peak with a retention time of 1.8 min resulted in high
Haemolymph

performance liquid chromatography (HPLC) pointing out the crystalline nature and purity of crustin, respec-
tively. Crustin purified from P. pelagicus (Pp-Cru) showed immunological activities, triggering encapsulation,
phagocytosis on Sepharose beads and yeast (Saccharomyces cerevisiae) respectively. Furthermore, encapsulation
of GFP tagged V. parahaemolyticus in Artemia salina and challenging study were assessed under CLSM and the
potential of Pp-Cru was examined in vivo. In addition, the growth reduction and biofilm inhibition potential of
Pp-Cru on Staphylococcus aureus, Enterococcus faecalis (Gram- positive bacteria) and Pseudomonas aeruginosa,
Escherichia coli (Gram-negative bacteria) was evidenced by inverted and confocal laser scanning microscopic
analysis, revealing that 100 pg/ml of Pp-Cru can disrupt the biofilm matrix thereby the thickness of biofilm was
significantly reduced. Overall, the present investigation might provide a sensitive platform to realize the sig-
nificant function of Pp-Cru in crustacean immune mechanism as well as its potential to bacterial growth in-
hibitor. The functional properties of purified Pp-Cru antimicrobial peptide may lead to a superior understanding
of innate immune response in P. pelagicus species, which suggest the promising application for drug development
in aquaculture.

Portunus pelagicus

1. Introduction

Natural products, including those isolated from marine organisms,
are outstanding sources of molecules multipurpose applications (Gobi
et al., 2016; Benelli, 2016, 2018a,b,c; Anjugam et al., 2017; Ishwarya
et al., 2018). An antimicrobial peptide (AMP) is a molecule acting as an
integral component of the humoral part participated in the innate im-
mune defense mechanism of vertebrates and invertebrates. AMPs re-
present an evolutionary and protection strategy of an organism against
invading pathogens, including bacteria and viruses (Malanovic and

* Corresponding author.
E-mail address: vaseeharanb@gmail.com (B. Vaseeharan).
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Lohner, 2016; Abinaya et al., 2018). AMPs act as an effective defensive
weapon and are present in higher concentration of haemocytes, playing
an essential role in the flourishing evolution of intricate multicellular
organisms. Since crustaceans lack in adaptive immune system re-
sponses, the AMPs have a major role as immune effectors against mi-
crobial infections (Antony et al., 2010). Crustacean-borne AMP has
antibacterial activity which independently led to the lysis of bacterial
cell wall. It can be able to function at very low concentrations as bac-
tericidal agent against both Gram positive as well as Gram negative
bacteria with haemocyte lysate supernatants (HLS) (Schnapp et al.,

Received 26 February 2018; Received in revised form 9 July 2018; Accepted 14 July 2018
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ARTICLE INFO ABSTRACT

Keywords:

Anticancer drugs
Antimicrobial activity
Doxorubicin

Green synthesis

Nanoparticle characterization

Nanomaterial-based drug carriers have become a hot spot of research at the interface of nanotechnology and
biomedicine because they allow efficient loading, targeted delivery, controlled release of drugs, and therefore
are promising for biomedical applications. The current study made an attempt to decorate the multiwalled
carbon nanotubes (MWCNT) with titanium dioxide-gold nanoparticles in order to enhance the biocompatibility
for doxorubicin (DOX) delivery. The successful synthesis of nano drug carrier (NDC) was confirmed by XRD, XPS
and UV-Visible spectroscopy. FESEM and TEM revealed that the morphology of NDC can be controlled by
manipulating the reaction duration, MWCNT concentration and TiO,-Au source concentration. Results showed
that TiO, and Au nanoparticles were well coated on MWCNT. NDC had finely tuned biocompatible properties, as
elucidated by hemolytic and antimicrobial assays. NDC also showed a high antioxidant potential, 80.7% ex-
pressed as ascorbic acid equivalents. Commercial DOX drug was utilized to treat A549 and MCF7 cancer cell
lines showing improved efficiency by formulating it with NDC, which selectively delivered at the pH 5.5 with
drug loading capacity of 0.45mg/mL. The drug releasing capacity achieved by NDC was 90.66% for 10h, a
performance that far encompasses a wide number of current literature reports.

1. Introduction leukemia. Also, it led to common clinical side effects includes vomiting,

hair loss, bone marrow suppression, rash, and mouth inflammation [7].

Nanomaterials were widely used as drug carriers in the field of
pharmacology due to their unique characteristics, which includes ef-
fectual loading capacity, targeted drug delivery and controlled drug
release [1,2]. The current expansion in the area of controlled drug
delivery has led to significant applications in biomedicine and nano-
technology. Various classes of nanoparticles have been successfully
used for in the fight against parasites and vectors, as well as for other
biological applications [3-6]. Doxorubicin hydrochloride (DOX) is an
anticancer drug, also known as Adriamycin, which has shown high
efficacy against several cancer cells. The nonspecific interaction be-
tween DOX and the physiological pathways can cause side effects, in-
cluding allergic reactions such as anaphylaxis, heart damage (heart
valves blockage), tissue damage, radiation recall, and treatment-related
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In addition to this, DOX shows dose dependent cardiotoxicity, which
makes an urge to develop a targeted DOX delivery system [8-11]. It is
required the targeted releasing towards the cancer cells or tissue by
different carrier biomolecules, dendrimers, liposome, and micelles
[12-14]. For this purpose, synthetic polymers (polyethylene glycol), bio
polymers (chitosan) [15-18], nanomaterials in form of metal [19],
metal oxides [20], and carbon based materials (e.g., carbon nano tubes,
CNT) [21], graphene [22], quantum nanodots [23] can be investigated.
Among them, nanomaterials showed unique properties, are often
cheap, highly stable and biocompatible. Hence, several nanoparticles
have been considered for drug delivery, and carbon nanotubes are
highly suitable for targeted drug delivery [24-26], as well as for bio-
sensors [27], tissue engineering [28], bone regeneration [29], and
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Abstract

Microbial polysaccharides produced by marine species play a key role in food and cosmetic industry, as they are nontoxic and
biodegradable polymers. This investigation reports the isolation of exopolysaccharide from Bacillus licheniformis Dahbl and its
biomedical applications. Bacillus licheniformis Dahbl exopolysaccharide (BI-EPS) was extracted using the ethanol precipitation
method and structurally characterized. FTIR and "H-NMR pointed out the presence of various functional groups and primary aromatic
compounds, respectively. BI-EPS exhibited strong antioxidant potential confirmed via DPPH radical, reducing power and superoxide
anion scavenging assays. Microscopic analysis revealed that the antibiofilm activity of B/-EPS (75 png/ml) was higher against Gram-
negative (Pseudomonas aeruginosa and Proteus vulgaris) bacteria over Gram-positive species (Bacillus subtilis and Bacillus pumilus).
BI-EPS led to biofilm inhibition against Candida albicans when tested at 75 pg/ml. The hemolytic assay showed low cytotoxicity of
BI-EPS at 5 mg/ml. Besides, BI-EPS achieved LCs, values < 80 pg/ml against larvac of mosquito vectors Anopheles stephensi and
Aedes aegypti. Overall, our findings pointed out the multipurpose bioactivity of B/-EPS, which deserves further consideration for
pharmaceutical, environmental and entomological applications.

Keywords Exopolysaccharide - 'H-NMR - Dengue fever - Insecticide - Drug development - Microbial pathogens - Pesticide -
Yellow fever

Introduction

Microbial exopolysaccharides (EPS) are macromolecules
of high molecular weight polymers with glycosidic link-
ages. Recently, natural polymers have been increasingly

Responsible editor: Philippe Garrigues

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s11356-018-2002-6) contains supplementary
material, which is available to authorized users.
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@ Springer

requested for numerous industrial applications. EPS can
be secreted by several microorganisms, including bacteria,
fungi, and algae during their growth (Wang et al. 2010a,
b; Ismail and Nampoothiri 2010; Poli et al. 2010; Zhang
et al. 2016). As a general trend, it has been highlighted
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ARTICLE INFO ABSTRACT

Articl'e history: In this study, we purified 3-GBP from hemolymph of Scylla serrata crabs using affinity chromatography. The pu-
Received 26 February 2018 rified S. serrata (3-GBP (Ss-3-GBP) had 100 kDa molecular mass in the SDS-PAGE. MALDI-TOF/TOF analysis was
Received in revised form 24 March 2018 conducted, revealing that the purified 100 kDa protein had 96% similarity with 3-GBP of Astacus leptodactylus.
Accepted 26 March 2018

Ss-R-GBP was characterized using high-performance liquid chromatography (HPLC), X-ray diffraction (XRD)
analysis, circular dichroism (CD) and Fourier transform infrared (FTIR) spectroscopy, which confirmed the struc-
ture of the Ss-3-GBP. The purified Ss-B-GBP was functionally analyzed by yeast agglutination and phagocytic re-
Arthropods action assays. Moreover, the PO enhancing ability of Ss-3-GBP was evidenced through PO activity. Specifically, the
-Glucan binding protein antibacterial activity of the Ss-3-GBP against Gram-positive (Enterococcus faecalis and Staphylococcus aureus) and
Crabs Gram-negative (Escherichia coli and Pseudomonas aeruginosa) bacteria was evaluated by determining its mini-
Encapsulation mum inhibitory concentration (MIC) < 60 pg/ml for all tested species. Furthermore, the antibiofilm efficacy of
Live and dead assay Ss-B-GBP at 50 and 100 pug/ml was outlined using light microscopy and confocal laser scanning microscopy

Available online 27 March 2018

Keywords:

SDS-PAGE (CLSM). Bacterial viability assays also outlined the dose-dependent activity of Ss-3-GBP based on the ratio of
live/dead bacterial cells. The results of this study revealed that crab-borne Ss-3-GBP might be widely used to sup-
press the growth of pathogenic bacteria.

© 2018 Elsevier B.V. All rights reserved.
1. Introduction that precisely bind to -1, 3-glucan. They are numerous, playing a key

In response to the growing global population and the projected in-
creasing protein-based food requirements of coming generations, crus-
taceans have been a focus as a source of animal proteins with several
potential applications. For instance, crustacean-based proteins have
host defense properties, including prevention of the growth of patho-
genic microorganisms [1]. The innate immunity has a critical role in
protecting against pathogenic bacteria and fungi, which is mediated
by pattern recognition proteins, including Gram-negative bacteria-
binding proteins (GNBP) [2,3], peptidoglycan recognition proteins
(PGRPs) [4], lipopolysaccharide B-glucan binding proteins (LGBP) [6,7]
and R-glucan binding proteins (3-GBP) [8]. 3-GBPs are plasma proteins

* Corresponding author.
E-mail address: vaseeharanb@gmail.com. (B. Vaseeharan).
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0141-8130/© 2018 Elsevier B.V. All rights reserved.

role in crustacean effective defense system against invading pathogenic
organisms [9]. Furthermore, GNBP led to the production of antibacterial
peptides that appear to have an effective role to deactivate pathogenic
bacteria [10]. LGBP from Eriocheir sinensis show binding activity towards
Gram-positive bacteria, while the same is not true for peptidoglycans,
because of the complex cell wall composition [11]. The interaction of
LGBP with the microbial membrane and the subsequent antimicrobial
activity may initiate the immune system mechanisms [12].

Crustacean proteins like lectin and pattern recognition proteins can
kill microbial pathogens [13,14]. Furthermore, the antimicrobial activity
and diversity of antimicrobial peptides (AMPs) have been investigated
as potential and promising drugs for pharmaceutical industries [15].

AMPs are active molecules that play a crucial role by associating with
selective cellular membranes to exhibit antimicrobial activity. The
structural requirements for AMP activity include a-helical and 3-sheet
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ARTICLE INFO ABSTRACT

Article history:

Received 16 February 2018

Received in revised form 5 March 2018
Accepted 6 March 2018

Available online 7 March 2018

Prophenoloxidase is a conserved Cu-containing enzyme acting as a major defense molecule in the immune re-
sponse of crustaceans. In the present research, we purified prophenoloxidase from the haemolymph of Portunus
pelagicus (Pp-proPO) by Blue Sepharose CL-6B chromatography. Pp-proPO exhibited only one band with molec-
ular weight of 75 kDa on SDS-PAGE. The purified Pp-proPO was characterized through X-ray diffraction (XRD)
and high-performance liquid chromatography (HPLC). Pp-proPO showed phagocytic activity on the yeast Saccha-
romyces cerevisiae as well as encapsulation on sepharose CL-6B beads associated with CM sepharose and beads of

Keywords: ” : >

Antibiofilm activity sodium alginate. Pp-proPO also led to strong agglutination on human erythrocytes. Furthermore, Pp-proPO
Functional analysis showed magnified PO activity when altered with activated particles acting as pathogen combined molecular pat-
Portunus pelagicus terns (PAMPs), metal ions or other chemicals. Pp-proPO showed relevant antibiofilm activity on Gram negative

bacteria Pseudomonas aeruginosa and Escherichia coli. Overall, the above results allowed us to claim that Pp-
proPO play a key role in immune defense mechanisms of P. pelagicus crabs, in particular towards microbial path-
ogens; notably we added basic information to the functional characterization of Pp-proPO, as well as to under-
stand its immunological role in crustaceans defense systems.

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

The prophenoloxidase stimulating system (proPO) plays a crucial
role in non-self detection systems characterizing arthropods, and is
probably responsible for the non-self-concession method of crusta-
ceans' defenses [1,2]. Ininvertebrates, proPO plays a main role in the im-
mune recognition processes [3-5]. The proPO acts on cellular reply, with
mechanisms comprising phagocytosis, encapsulation, and nodule for-
mation, even as the humoral reaction contains the synthesis of an ex-
tensive range of effective antimicrobial proteins [6,7]. This proPO-
activating enzyme (PPAE) - previously activated by microbial structure
constituents [4]-can modify the inactive enzyme ancestor, proPO, to
phenoloxidase (PO), which is the main enzyme concerned with native

* Corresponding author.
E-mail address: vaseeharanb@gmail.com (B. Vaseeharan).
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immune system of invertebrates [1]. It has been reported for a range
of arthropods that the proPO system can influence the pathogen sur-
vival [8,9]. Although, in crustaceans proPO is confined to haemocyte
granules [10] and its isolation can be done from a haemocyte lysate su-
pernatant [11,12].

Currently, the research on crustacean defense mechanisms is rapidly
growing, in order to face a number of pathogens threatening the eco-
nomic importance of crustacean aquaculture [13]. In this framework,
the actuating device of proPO system in crustaceans, activated by con-
stant factors, have been well recorded [4,14]. Indeed, the proPO system
acts as a part of coagulation, with opsonic and antimicrobial properties
[2], and is supposed to have a key role in host resistance mechanisms
[15]. The pro-PO activating system can be physiologically important
not only for defense reaction, but also for wound healing purposes. To
elucidate the proPO activation process at molecular level, isolation and
delineation of proPO, as well as proPO activating components engaged
in the related activation process should be carried out.
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PRIVACY PRESERVING ASSOCIATION RULE
MINING FROM HIGHLY SECURED
OUTSOURCED DATABASES

K. Saravanan

ABSTRACT

Database outsourcing is becoming more commercial in the recent distributed and
parallel systems. This paper considers Association Rule Mining, Frequent Itemset
Mining and Privacy Preserving Mining. There is always a controversy between security
and the flexibility. For better mining approaches flexibility is more needed from the
Database servers but it increases its security risks on distributed network. In current
trend of system setup on distributed clouds the Database servers are separated from the
service providing web servers. It also extends the resource of the web servers where
they can access more than one Database to analyze and retrieve results. At this scenario
the web server acts as the intermediate between the Database servers and the client
applications. It is responsibility of the web server to preserve privacy of both client and
the Database server. This paper concentrates on both client side and Database server
side privacy by introducing the algorithms No-Cache Rules Mining on client and
Encrypted Database Access on Database server to preserve both client and server
privacy. By internally it follows the traditional Association Rule Mining, Frequent
Itemset Mining but in different manner.

Key words: Data Mining, Knowledge Discovery, Frequent Itemset Mining, Encrypted
Database Access and No-Cache Rules Mining.
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ABSTRACT

Data plays a major and prominent role in this modern information era. Classification is a data mining
task to discover the hidden information from large amounts of data stored in the repository. This process
becomes extremely challenging in case of highly imbalanced dataset. Prediction from imbalanced
attributes cannot be done accurately in the following case: During the training phase, the categorical
variable is not observed but the test phase encounters the categorical variable and hence it assigns
zero probability which leads to false prediction. To overcome this scenario, this article proposes a
novel smoothing technique called optimized laplace smoothing estimation. This technique adds a
bias value function to improve the accuracy of imbalanced attributes. For example, a child dataset
has more attributes and the classification model is used to predict the child weight. Some of the
attribute values may not be present in the child dataset due to which Naive Bayes assigns a zero for
incomplete and an empty attribute. This leads to inaccurate prediction. In such cases, Naive Bayes
can be further tuned by adding some new parameters as well as altering the existing optimization
method. Experimental analysis shows that this novel smoothing technique enhances the classification
accuracy by means of accurate predictions for imbalanced attributes.

KEYWORDS
Child Dataset, Classification, Imbalanced Attributes, Naive bayes

1. INTRODUCTION

Classification is a supervised (Caruana & Niculescu-Mizil, 2006; John & Langley, 1995) learning
algorithm where the attribute labels are known. But in some cases (Nguyen et al., 2011), the attribute
label is missing or the attribute label is incomplete which leads to an imbalance in the attributes. This
dataset imbalance affects the prediction accuracy. Some of the applications which face this attributes
imbalance problem are intrusion detection in networks, medical diagnosis, credit card fraud detection,
document classification etc (Gonzalez-Abril et al., 2008). The main objective of classification
algorithm is that the model constructed using the training data should improve the prediction
accuracy. The performance of the classification algorithms achieves better classification accuracy
since it does not consider the imbalance between the attributes in the dataset while constructing the
classification model.
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Abstract

Data plays a major and prominent role in this modern informaticn era. Classification is a data mining task to discover the hidden
information from large amounts of data stored in the repository. This process becomes extremely challenging in case of highly
imbalanced dataset. Prediction from imbalanced attributes cannot be done accurately in the following case: During the training
phase, the categorical variable is not observed but the test phase encounters the categorical variable and hence it assigns zero
probability which leads to false prediction. To overcome this scenario, this article proposes a novel smoothing technique called
optimized laplace smoothing estimation. This technique adds a bias value function to improve the accuracy of imbalanced
attributes. For example, a child dataset has more attributes and the classification model is used to predict the child weight. Some

of the attribute values may not be present in the child dataset due to which Naive Bayes assigns a zero for incomplete and an

empty attribute. This leads to inaccurate prediction. In such cases, Naive Bayes can be further tuned by adding some new
parameters as well as altering the existing optimization method. Experimental analysis shows that this novel smoothing technique

enhances the classification accuracy by means of accurate predictions for imbalanced attributes.
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ABSTRACT
The thrust of this study is on economic analysis of cotton production. The specific objectives were to
describe socio-economic characteristics, resource utilization and production technologies and to
determine profit in cotton production. Primary data were used for the study through administration of
structured questionnaire to collect information from 220 farmers using the list from reconnaissance
survey of Tamil Nadu State Agricultural Development Project to raﬂdo.mfy select 15% of farmers from
selected villages of the four local government areas in the study area. The analytical tools used to achieve
the stated objectives in this study were descriptive statistics and net farm income model. The study found that
68% of the farmers were within the average age of 50 years and 30% of the farmers had no formal
education while majority of about 74% were married. Also, about 90% were males and 30% having about
15 yt_s'ﬁm of experience in farming. In resource utilization and production technologies, about 35% used seed
retained from previous planting while 36% procured fertilizers used from Agricultural Development
Projects. Analysis of net farm income showed a profit of 51, 414.51/ha if all !ﬂboz{f were valued and the
returns per man-day of 966.80 while the returns to investment showed that a farmer gains 1.11 per Naira
invested in cotton production. . It was recommended that appropriate inputs delivery network need to be put
in place by government and agro-sewf'ce.agencies, adequate and intensive research and extension service
delivery programme should pursue a consistent and systematic campaign for cotton production while an
enabling marketing policy should be instituted by government through product marketing corporation
which will serve as a clearing house for cotton marketing in Nagappattinam District.
Key Wards: Economic analysis, cotton production, cotton Sfarmers, Nagappattinam District
INTRODUCTION
' In Nagappattinam District, the agricultural sector has been invaluable in supporting economic growth
~and development since independence in 1960. Indeed, before the discovery and exploration of petroleum, the
Nagappattinam Districtn economy depended on funds generated from agricultural export expansion for the
development of other sectors of the economy. Due to its important role in nation building, the agricultural sector

has continued to be a target of government policies overtime (Eyo, 2008).
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Abstract — Stone Inscriptions are used to know about the
past life of our ancestors and various types of the ancient
characters belonging to various centurics. It can be used
to establish literacy, archacological, and historical
antiquity on the basis of engravings. Tamil language has
the largest number of inscriptions which includes
knowledge rich contents. Importance of inscriptions to
mankind is remarkable. Nowadays modern readers are
faced many difficulties to interpret ancient script from
stone inscriptions. Enhancement of inscription image is
very important before segmentation process. The need
for digitizing this inscriptions arise which help in
sharing the content. Enhancement of such inscription
image is difficult and still challenging process. The
objective of the analysis issues provides to historical
document preservation. In this paper discusses the
various filtering techniques to enhance the Tamil
Brahmi inscription images. The existing filtering
techniques are also discussed in this paper to enhance
the quality of the inscription images.

Keywords - Tamil Brahmi Inscriptions, Image Quality
Factors, Image Noises, Filtering Technigues.

. INTRODUCTION

In Tamil Nadu, old inscriptions are found in three
types of scripts, namely vatteluttu, Tamil and Grantha. The
vatteluttu and Tamil Scripts were used to write the Tamil
language and the Grantha script was used to write Sanskrit.
The Tamil and Grantha scripts are becoming visible only
from the 7" century A D. These inscriptions were engraved
on stone and copper plates recording information mostly
about constructions of templates, donations to temples etc
[1]. In this research work contributes an experiment method
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is concerned for enhancement of Tamil Brahmi stone
inscriptions using filtering techniques.

This paper is organized as follows: In Section | the
details of Tamil Brahmi inscription is given. In Section 2
the details of image quality factors are discussed. The types
of noise are highlighted in Section 3, Section 4 discusses the
various filtering techniques and Section 5 tells about the
quality measures. Section 6 describes experimental results
and discussion. The proper conclusion is provided m
Section 7.

Some of the Tamil Brahmi Stone Inscription images are
given below in Figure 1,2,3,4

Fig. 1.

Fig 2
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Abstract-Database outsourcing is becoming additional
commercial approach in the recent distributed and parallel
systems. This paper considers Association Rule Mining, Frequent
Itemset Mining, and Privacy Protective Mining. There is always a
controversy between security, flexibilityoptimizes space
complexity and time complexity. For enhanced mining
approaches flexibility is more needed from the Database servers
but it increases its security risks on a distributed network. In
recent trend of system setup on distributed clouds, the Database
servers are separated from the service providing web servers. It
also extends the resource of the web servers where they will
access more than one Database to analyze and retrieve results. At
this state, the web server acts as the midway between the
Database servers and the consumer applications. This paper
concentrates on both the consumer side and the Database server
side privacy by introducing the algorithms No-Cache Rules
Mining on the client and Encrypted the Database Access on
Database server to preserve both client and server privacy.
Primarywork to information planning and gathering the
required information, optional to create items that decide the
rule constraints for information,third mine K-visit itemsets
utilizing the new database and fourth deliver the affiliation
decide that sets up the learning base and offers better outcomes.
Another Technique examined in this paper is the Array Mapping
Table used to advance space multifaceted nature and time
unpredictability.

Keywords-Data Mining, Association rules, Apriori algorithm, AMT
. INTRODUCTION

Data mining systems are regularly arranged with
regards to the targets they take after and furthermore the
outcomes they offer, which acquires PC as an apparatus and
makes utilization of the expertise and learning noteworthiness
to comprehend and portray the issue. An assortment of
information mining strategies, for example, choice trees,
affiliation rules, and neural systems are as of now displayed
and turn into the purpose of consideration for quite a long

141

K.Saravanan

'DEAN, Faculty of Computer Science,
PRIST University,
ks_tnj@yahoo.co.in

while. Affiliation decide mining procedure is that the best
information preparing strategy to go looking covered up or
wanted example among the enormous amount of data. It's
responsible to initiate connection connections among various
information traits in an expansive arrangement of things in a
database. A lot of captivating association or associated a case
of the affiliation rules mining is the commercial center wicker
bin examination. A run of the mill case of the affiliation
decides mining is that the market wicker bin examination.
Affiliation rules investigation helps to seek out the association
among entirely unexpected stock (things) in dealings and
order of the client as per purchasing designs. Affiliation
Analysis is the recognizable proof of covered illustration or
condition that happens a significant part of the time together in
a given data. Affiliation Rule mining procedures find
captivating affiliations and connections among the known
enlightening gathering. An affiliation govern is an administer,
which includes certain affiliation relationship with articles or
things, for example, the interrelationship of the data thing as
whether they happen at the same time with other data thing
and how frequently. These tenets are enlisted from the data
and, affiliation rules are discovered with help of probability. It
has a mentionable measure of reasonable applications,
including request, XML mining, spatial data examination, and
offer market and proposal systems. These administer measure
with help to ensure each dataset treated comparatively in a
built up show. The perspective of affiliation govern mining
suggests the assistance conviction level chart and thick
affiliation control mining to the divulgence of relentless thing
sets. Manage support and sureness are two measures of
captivating quality. Affiliation rules are seen as drawing in if a
base help and a base assurance confine is satisfied. Boolean
affiliation run mining is more broadly used than various sorts
of affiliation manage mining. Affiliation lead mining system
should be possible in four phases. In any case data arranging
and pick the required data second make itemsets that choose
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Abstract

This research expects to build up a model to upgrade lymphatic diseases analysis by the
utilization of irregular forest group machine-learning method prepared with a basic
examining plan. This examination has been completed in two noteworthy stages: highlight
choice and characterization. In this study, Naive Bayes tree (NBtree) is employed to classify
the data in Lymph disease identification. Exploratory outcomes show that the proposed

method accomplishes an amazing improvement in characterization precision rate.
Keywords: Classification, Lymph; NB; Decision trees
1. Introduction

In these days, Computer-Aided Diagnosis (CAD) applications have turned out to be one of
the key research themes in medical biometrics diagnostic tasks. Medical diagnosis relies on
the experience of the doctor adjacent to the current data. Therefore, various articles
recommended a few methodologies to process the doctor's investigation and judgment tasks
about genuine clinical evaluations [1]. With sensible achievement, machine-learning systems
have been connected in developing the CAD applications because of its solid ability of
removing complex connections in the medical data [2]. Crude medical data requires some
powerful characterization procedures to help the computer-based examination of such
voluminous and heterogeneous data. Precision of clinically analyzed cases is especially
critical issue to be considered amid order. Much of the time, the measure of medical datasets
is typically incredible, which straightforwardly influences the intricacy of the data mining
technique [3]. In this way, the huge scale medical data is viewed as a wellspring of huge
difficulties in data mining applications, which includes extricating the most spellbinding or
discriminative highlights. In this way, include decrease has a noteworthy job in wiping out
unimportant highlights from medical datasets [4], [5]. Dimensionality decrease technique
expects to diminish computational unpredictability with the conceivable focal points of

upgrading the general arrangement execution. It incorporates dispensing with unimportant
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Abstract— Fraud detection in credit card transactions have become mandatory for the financial services industry due to the
huge levels of automations observed in the industry. This work presents a Feature Augmentation based Boosted Ensemble
(FABE) for credit card fraud detection on huge data. The proposed model integrates two major components; feature
augmentation and ensemble creation. Feature augmentation phase performs feature reduction, feature transformation and
feature engineering. Feature reduction aids in effective elimination of unnecessary features, while feature transformation and
feature engineering aids in creation of new features that can aid in better predictions. The ensemble creation phase models a
boosted ensemble using Decision Trees. Multiple training data bags are created, and multiple base learners are created. The
learner with highest weight and lowest error levels is iteratively modelled and used as the final learner. Experiments were
performed and comparisons with existing models in literature exhibit the high-performance levels of the proposed FABE
model.

Keywords— Credit card fraud detection; Ensemble model; Feature Augmentation; Feature Reduction; Feature Engineering; Boosting

I INTRODUCTION Further, the credit card transactions, being dictated by human
behavior, are also affected by concept drift [5].

Big data has become a vital part of the current scenario due
to the increase adoption levels of online based systems. Such
huge increase in the amount of data poses several unique
challenges [1] in fields that require analysis of such huge
data. Most real-time data processing applications are
currently facing this issue, hence processing Big Data has
become a domain in itself. Credit Card Fraud Detection
(CCFD) is one of the major use case and has a huge
requirement for Big Data processing models that operate in
real-time [2]. The huge volume and velocity at which the
transactions are generated poses a huge challenge for the
prediction models. Significance is to be provided for all
transactions irrespective of the transaction value. Both high
and low valued transactions are to be provided with the same
significance, as fraudsters usually check with the low valued
transactions before moving to high valued transactions [3].
Several other issues form major components of credit card
transaction data. They are data imbalance and noise [4].

The problem of anomaly detection in credit card transaction
is usually modelled as a supervised learning problem.
Machine learning has been the go-to solution for such
decision-making problems. The process of classification
identifies rules that partition data into sub-sections that
involves decisions, which in turn divides them and finally
completes by predicting any one of the existing classes [6].
The credit card fraud detection problem can be modelled in
several ways even in the supervised context. The two broad
categories are models specifically build for the data [7] and
models extending generic models [8,9] to perform
classification. However, in the current context such simple
extensions were found to be insufficient. Currently the data is
more complex, as human interaction is the only process that
can generate a credit card transaction and human interactions
tend to be complex. The generated transactions tend to get
more complex, as more customers are involved. Hence
simple and single machine learning models are not sufficient

© 2015, IJCSE All Rights Reserved 1
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Abstract

The present paper aims at understanding of the status of women in informal sector. In this chapter can well study in
three distinct economic sectors. Agriculture, business, and service sector workers, and especially analysis of
income, expenditure, savings and debts of women in informal sector in ariyalur district. A small survey has been
conducted in this district to find the realities. 80 informal sector women (30 sampling from each sector. Agriculture,
Business, Service sector, viz,,),(15 sampling from each block. Ariyalur, Thirumanur, Jayankondam, Andimadam,
T.Palur, Sendurai) of ariyalur district were randomly selected with the help of black development officers and
village administrations. However it may appear presumptuous on part of the author to claim its generalization for
the country, but, a numbers of similar studies conducted in other parts of this district by other scholars support the
contention.

Key Words: Working and Living condition, Informal sector, Women, Workers
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Introduction :

A great majority of the people lives under the poverty line. They are deprived of adequate access to the
basic needs of life such as food, dress, shelter, health, education, security, employment, equality and justice. Issues
of sustainable livelihood, lack of social and political participation of the vulnerable groups are the major problems
in the developing and under developed countries. The government makes some policies for poor people to uplift
from the below of poverty line. But, which one of the government has not given sufficient attention to the full
implementation of it. So, they are living as third-class people in the country. But unfortunately, among the lower-
class and upper—class differences, no one can imagine. But, can well understand the status of women in the society,
because, they are only being bottom of the society. So the study deals with the Status of Women in Society. What is
Informal Sector? , What they are doing there?, Is it solve their problem?. Come let's see.

Objectives

The following are the objectives of the study:
I. To study the socio-economic status of women in informal sector in the study

area.

2. Tomake a study on the working conditions of women in informal sector.

To identify the women workers exploitation and gender discrimination,

4. To offer concrete suggestions for the betterment of women workers and conclusion based on
the outcomes of the study. '

o

Methodology

a) Reasons for Choosing the Aria

1. It is well-known fact that Ariyalur district is one of the most backward districts in Tamilnadu.

2. In Ariyalur district, women constitute more than half work in informal sector.

3.In 2011, woman population is higher than the men population. Sex ratio is 1015 females for every 1000 males.

4. In 2011-12 ariyalur district per capita income (Rs.19467). This onlylowest district in per capita income compared
to other district.

5. In 2011, total workers in Ariyalurdistrict 34.30per cent were engaged in agriculture as
agricultural labourers. But more than 80 per cent of the workers depend on informal sector.
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Abstract- Goods and Services Tax is the largest indirect tax
reform of India. Goods and Services Tax is a single tax
system on the contributor of goods and services. It is a
destination based tax. It has subsumed taxes like Central
Excise Law, Service Tax Law, VAT, Entry Tax, Octroi, etc.
Goods and Services Tax is guessed to bring together state
economies and develop overall economic growth of the
country. The implementation of a tax reform like Goods
and Services Tax in a varied country like India necessitated
a lot of efforts on the state and national level and drew a lot
of challenges like the reconciliation of interests of diverse
States with that of the Centre. Some of these issues included
origin-based versus destination-based taxation, rate
structure and compensation, dispute settlement, inclusion of
Alcohol and Petroleum products under Goods and Services
Tax. However, there is a positive impact of Goods and
Services Tax is on the logistics industry in India had to
maintain multiple warehouses across states to evade Goods
and Services Tax and state entry taxes on inter-state
movement. Most of the times, these warehouses were
enforced to operate below their capacity, thus increasing
their operating costs. With Goods and. Services Tax,
restrictions on inter-state movement are lessened and the
logistics sector can start consolidating warchouses across
the country. Diminution in unnecessary logistics costs will
increase profits for businesses involved in supply of goods
through transportation. Factors like reduced logistics costs,
simplified procedures, lower tax burden, removal of
cascading effect, etc. make the Goods and Services Tax
regime especially beneficial to startups in the country.
Threshold of Rs. Twenty lakhs is beneficial for small
businesses. Goods and Services Tax also has helped widen
the tax base, with the number of registrations crossing ten
million. International Monetary Fund has projected that the
Goods and Services Tax reform in India is projected to
drive the medium term economic growth rate to beyond 8
per cent.

Keywords: Indirect Tax; Goods and Service Tax; Single tax
system; Central GST; State GST

L INTRODUCTION

Goods and Service Tax is the largest tax reform
has established on the idea of “one nation, one market,
and one tax” is finalized in India. The moment that the
Union government was waiting for a decade has finally

arrived. The single biggest indirect tax management has
jerked into force, dismantling all the inter-state
obstructions with admiration to trade. The Goods and
Service Tax squash, with a single stroke, has converted
India into an amalgamated market of 1.3 billion
nationals. Primarily, the 2.4 trillion dollar economy is
attempting to change itself by doing away with the
internal tariff obstacles and subsuming Union, state and
local taxes into a unified Goods and Service Tax. The
thought of introducing Goods and Service Tax was first
recommended by the then Union Finance Minister, P.
Chidambaram in his Budget for 2006-07. The discussion
on Goods and Service Tax took precise pronouncement
with the introduction of the Constitutional Bill of 122nd
Amendment, 2014. The Bill was passed by the
Parliament on 8 August 2016. This was followed by the
authorization of the Bill by more than fifteen states. On
12 April 2017, the Union Government passed four Goods
and Service Tax bills are listed below.

a. Central Goods and Services Tax (CGST) Bill

b. Integrated Goods and Services Tax (IGST) Bill

c. Union Territory Goods and Services Tax

(UTGST) Bill
d. The Goods and Services Tax (Compensation to
States) Bill
In the Indian economy, the service sector contributes

to over fifty five per cent. Separate taxation of goods and
services is neither viable nor desirable. Goods and
Services Tax in India has been launched to reduce the tax
burden that’s on both companies and consumers. In the
earlier system, there were multiple taxes added at each
step of the supply chain, without taking credit for taxes
paid at previous stages. As a result, the end cost of the
product does not clearly show the actual cost of the
product and how much tax was applied. The tax structure
was multifaceted. Goods and Service Tax incorporated
most of the taxes into one single tax, where the customers
are benefited. This system provides Input Tax credit
remunerated on the purchase of goods and services,
which can be equalize with the tax to be remunerated on
the supply of goods and services. As an end result, this
diminishes the overall expenditure, with the end
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ABSTRACT

In india, when new economic policies were launched in 1991, the largest foreign companies (agricultural
allied industries, soft drinks, other service sectors) came into existence, and local authorities had to face a stiff
competition with their new rivals. Because of this, companies can only be successful in earning profit, and the interest
in social care decrease, furthermore, companies may try to misuse employers and natural resources to maximize its
profits, or look forward to any organization that will systematically process it from service loyalty. In any case, the
role of human resources and natural resources are remarkable, and the need for the government is to organize them.
So-, what is the CSR Act 2014 brought about by the government, the present paper discuss about the benefits for this
community by CRS.
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ARTICLE DETAILS ABSTRACT

Article History Monthdy fluctuasions of physico-chemical cherecteristics were camed out in

Puhiizhes Oniing: 10 November 2018 Negapattinam marine water samples, South east coast of Tamil Nadu, India, for a period of
twvelve months (August 2016 to July 201 7). Nine vanious physico-chemical parameders were

Heywords analyzed by wEing standard methods (APHA, 1988). Water temperature vanied from 2565 o

Physico-chernical parametens, Monthly
varkabons, Maximium and minkmm,

Water guality

'Corresponding Author
Emeai: rengamian2502 TeEgmad com

33.40°C, Turbiddty was from 23.57 to 45.38 cm, pH ranged from 720 to B.52, dissolved
oxygen content waned between 387 to 6.17 mg/L, salinity (28.10 to 32.00 mg/L), calcium
[33.67 to 69.08 mg/L). phosphete (0008 to 0.13 mgl), nitrete (0.14 to 0.38 mgll) and
emmonia (0,11 to 0.56 mgiL) also varied independantly. The maxmum and ménimum wene
noted during the study period August 2016 to July 2017.

1. Introduction

The marine environment includes the adjscent coastal
greas supporis productive and profective habitats such as
mangroves, coral reefs and sand dunes. The marine
environment is facing a number of pressures, ansing out of the
needs of people, and the multiple uses that coastal and marine
greas can be put to. These pressures confribute to the
deplation of marine resources and degradation of the marine
environment. In the absence of good management, these
presswres may resull in severe stress (James Balgan Anand
and Mary Jelastin Kala, 2015).

The coastal ecosystems provide food and olher incomes,
glso used for waste disposal, recreation and inspiration.
Coastal environment is vital for all human activities including
industrial growth. Without the coastal emvironment, success of
any community or nation & imposside. The marine
environment forms an essential constitvent of the global life. In
all the countries, the human activities can affect the physical
characteristics of the coastal water. The Coastal ecosystem is
the vibrant host for fauna and flora and it is the most important
resource lo provide a8 good plat-form for the coastal life. There
are wvarious sources which are responsible o change the
biodiversity of the coastal ecosystem (Srivastava et al, 2003).

Marine habilat plays 8 major role in forecasting. localizing,
and manipulating the marine resources (Asha and Dlwakeu
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Rahul Kundu, 2012). Coastal waters are considered o be the
pillar and essential of marine life. The study of hydrographic
properties of coastal envionments is important, becausa the
variaions in the instantly influence on the floral and faunal
production. Te maintain optimum  level of water quality
parameters is belter for the species survival and healthy
ecosystem (James Balgan Anand and Mary Jelsstin Kala,
2015).

James Balgan Anand &t al (2015) were noted the
environmental factors of coasial areas are very imporiant,
because the variations in the physico-chemical properties, such
a& temperature, salinily, pH, dissolved oxygen and nulrents
will impact the life span of the fauna and flora in the sea. It
regulates the species richness in the coastal aresa. The
variations in the nuirents load along the coastal waters is due
to the natural weatherng, riverine, land and anthropogenic
input Howewer, the natural seasonal changes keep the coastal
walers well mixed and aerated, which help to scatter the
nutrients wsefl for the Biota. The data suggests that during the
monsoon period, 8 significant increase of fresh water and land
side input into the coastal area and have elevated nutrient
concentration compared with other seasons. In the presani
investigation attempls fo provide such vital information for
future references. All the physico-chemical parameters wems
studied from Magapattinam marine water samples, south east
coast of Tamil nadu, India for a pericd of August 2016 to July
2017
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ABSTRACT : A study was undertaken to record the monthly fluctuation n phytoplanktons population in
Vettary estuary and Nagapattinam marine water samples south east coast of Tamil Nadu. India. for a period
of August 2015 to July 2016. Four groups of phytoplankton were recorded in the samples. They are i.
Diatoms, it. Dinoflagellates, 111, Blue greens and iv. Green algae. During the study, a total of 67 species.
belong to 38 families and 57 genera were recorded in respective study area. Diatoms were found to be the
dominant group with 52 species. Dinoflagellates formed second dominant group with 10 species. Blue
greens came next in the order with 3 species followed by green algae with 2 species in Vettar estuary and
Nagapattinam marine area.  With respect to population density, in station-1 the density varied from 225 to
5.450 cells/L with mimmum dunng July-18 (premonsoon) and maximum during February-18 (post
monsoon), in station-2, the population density it fluctuated between 103 and 7,346 cells/L with minimum
during December-15 (monsoon) and maximum during February-16 (summer), in station-3, fluctuated from
102 to 7.961cells/L. with minimum duringApril-15 (summer) and maximum during May-16 (summer) and
in station-4. density of phytoplankton varied from 525 to 7.240 cells/L with minimum during March-16
(post monsoon) and maximum during January-16.

Index Terms: Phytoplanktons, Diversity, Marine, Estuary, Water samples.

LINTRODUCTION

Phytoplankton plays a vital role in the transfer of energy from primary to secondary level; hence, it
acts as an integral part of marine and estuarine ecosystem'. Phytoplankton is a pre dominant type of plants
found in aquatic system and its community and relative abundance undergoes continuous Changes at

varying scales, and also used as good indicator of water Quality”. Phytoplankton species are predominantly
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ARTICLE INFO ABSTRACT

Article history: We investigate generalized nonlocal coupled nonlinear Schorddinger equation containing
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along with all kinds of soliton-soliton and breather-soltion interactions. We analyze and

MSC: emphasize the impact of the four-wave mixing on the nature and interaction of the so-

37K40 lutions. We found that the presence of four wave mixing converts a two-soliton solution

35Q51 into an Akhmediev breather. In particular, the inclusion of four wave mixing results in the

35Q55 generation of a new solutions which is spatially and temporally periodic called “Soliton
(Breather) lattice”.
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1. Introduction

Since the invention of the laser, optical solitons [1] have played an important role in nonlinear physics. The optical soliton
in fibres is probably the best studied form of solitons because of its remarkable behavior that agrees well with theoretical
predictions and its potential as optical information carrier. The propagation of optical pulses through optical birefringent
fibres is described by the celebrated Manakov model of the following form [2],

Qi + Qe +2(gnlq1* + g1219217)q1 = 0, (1a)

iqar + Goxe +2(821111% + £22192/*) 42 = 0, (1b)

where, q; and g, are wave envelopes, x, t are space and time variables and i is the imaginary unit. The interaction coef-
ficients g1; and gy, correspond to the Self-Phase Modulation (SPM) and g, and g,; represent the Cross-Phase Modulation
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Abstract: In this paper, we revisit the (2+1) dimensional
sine-Gordon equation analysed earlier [R. Radha and
M. Lakshmanan, J. Phys. A Math. Gen. 29, 1551 (1996)]
employing the Truncated Painlevé Approach. We then
generate the solutions in terms of lower dimensional arbi-
trary functions of space and time. By suitably harness-
ing the arbitrary functions present in the closed form of
the solution, we have constructed dromion solutions and
studied their collisional dynamics. We have also con-
structed dromion pairs and shown that the dynamics of
the dromion pairs can be turned ON or OFF desirably.
In addition, we have also shown that the orientation of
the dromion pairs can be changed. Apart from the above
classes of solutions, we have also generated compactons,
rogue waves and lumps and studied their dynamics.

Keywords: Compactons; Dromions; Lumps; Rogue waves;
Truncated Painlevé Approach.

1 Introduction

The advent of localised solutions in terms of doubly peri-
odic Jacobian elliptic functions [1-3] using the Painlevé
Truncation Approach has completely revived the interest
in the study of (2+1) dimensional integrable models and
has given a filip to the identification of more general local-
ised structures. The fact that the exponentially localised
solutions called ‘dromions’ generated by Boiti et al. [4]
fits into this category of solutions only as a special case
has given a new dimension to the investigation of (2+1)
dimensional integrable models in an effort to generate
other elusive localised solutions like rogue waves, lumps
etc. Rogue waves which are another interesting class of
solutions, finds application in various fields [5, 6] such
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Government College for Women (Autonomous), Kumbakonam
612001, India, E-mail: vittal.cnls@gmail.com

C. Senthil Kumar: Department of Physics, VMKV Engineering
College, Salem 636308, India

as hydrodynamics [7-10], nonlinear optics [11-18], Bose
Einstein condensates [19, 20], plasma physics [21]. The
important feature of rogue waves is that they come from
nowhere and disappear with no trace. Lumps [22] which
are algebraically localised solutions do not interact with
each other. In this context, it would be interesting to
revisit the (2+1) sine-Gordon equation in an attempt to
extract such localised solutions in it.

2 (2+1) Dimensional sine-Gordon
Equation

Konopelchenko and Rogers [23, 24] have proposed an
interesting symmetric generalisation of the sine-Gordon
equation to (2+1) dimensions through a reinterpretation
and generalisation of a class of infinitesimal Backlund
transformations originally introduced in gas dynamics
by Loewner [25] as far back in 1952 to give the system of
equations

{ % } —{ 2, } L0, M
sinfJ: Lsin6@l, sin’6
] )| o
sinfJ; Lsin6 ], sin’6

where 0,=¢ +¢’. If we assume that ¢’=0 and that 6,=¢ is
independent of y, then (1, 2) becomes trivial and (1) gives
the (1+1) dimensional sine-Gordon equation

0, =sino. 3)

Eventhough the (2+1) dimensional sine-Gordon equa-
tion has more representations, a more convenient and
elegant representation is given by

1 1
nyt +pr9y +5py0)( = 0, (4)

pxy :%(exey)t’ (5)

where
_[¢>y —¢>;]+0yt cos6
a sin@

X

_[p,—¢.1-6 coso
- sinf

, (6
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Article history: We employ Truncated Painlevé Approach (TPA) to the (2+1) dimensional AKNS equation
Received 16 April 2017 and construct the solutions in closed form in terms of lower dimensional arbitrary functions
Received in revised form 13 October 2017 of space and time. The highlight of our investigation is that we are able to generate
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dromions undergoing inelastic and elastic collisions. We observe that the conventional
Available online 3 January 2018 gong

dromions undergo inelastic collision not only exchanging their energy, but also their phase
while the dromion pair undergoes elastic collision. In particular, we observe that, we are

¥fﬂff§;‘i§d Painlevé approach able to turn ON or OFF the dynamic property of dromion pair by selectively choosing the
Drones lower dimensional arbitrary functions with a suitable initial condition. Similar to “drones”,
Dromion triplet pairs Unmanned Aerial Vehicles (UAVs), dromion pairs can be driven anywhere in the two
Rogue waves dimensional plane by selectively giving the initial conditions. In addition to dromions, we
Lumps have also generated a wide class of localized solutions such as rogue waves and lumps. We

observe that while the rogue waves are found to be unstable and stationary, lumps do not
interact with other, when they travel in the two dimensional plane.
© 2017 Published by Elsevier Ltd.

1. Introduction

Rogue waves, also known as Freak waves occur in deep ocean [1-4]. The important feature of rogue waves is that
they “come from nowhere and disappear with no trace” i.e. they appear for a short duration of time, like a shock wave.
Recently, Rogue waves have received much attention in many fields such as hydrodynamics [5], Nonlinear optics [6-8],
Bose Einstein Condensates [9,10], Plasma Physics [11], etc. In contrast to the Rogue waves, there is another interesting
class of solutions which occur in (2+1) dimensional integrable systems, known as dromions [ 12-18]. They originate at the
cross point of the intersection of two nonparallel ghost solitons, decay exponentially in all directions and are driven by
lower dimensional boundaries or velocity potentials. There exists another class of localized solutions called lumps [19,20]
which decay algebraically and do not interact with each other. The quest towards unearthing localized solutions in (2+1)
dimensional nonlinear partial differential equations (pdes) with exotic behaviour continues even today.

In this paper, we consider the (2+1) dimensional AKNS equation [21] and employ Truncated Painlevé Approach (TPA)
[22-26] to construct its solutions in closed form in terms of lower dimensional arbitrary functions of space and time. For
a similar (24+1) dimensional Nonlinear equation [27], Lax pair is obtained using Singular Manifold method and Solitonic
solutions such as Line solitons and dromions are constructed using Darboux Transformation. Even though the (2+41)

* Corresponding author.
E-mail address: vittal.cnls@gmail.com (R. Radha).
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0898-1221/© 2017 Published by Elsevier Ltd.
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“8” shaped walk maintain good health

Dr. R Vidhya Sree

Abstract

We all know that Yoga is a great technique used to do breath control and adoption of specific bodily
postures. Yoga is widely practiced for health and body relaxation. Similarly Healthy 8 is a walking
technique introduced by the Siddhas in India a few thousand years ago. Every one knows that regular
walking is a great way to keep one's health fit but walking "8" shaped will give you tremendous health
benetits. This is considered to be a supreme walk. Large amount of Oxygen will be inhaled during this
walk. Phelgm in the lungs will come out slowly. Body gets energized due to huge quantity of oxygen
consumption. One will feel energized the whole day. As per the guidance given by the siddhas, 610 8 feet
wide and 12 to 16 feet long. Directions North "N" to South "S". By doing this "S" will be aligned to
South direction. Start walking from No. I and walk towards 2, 3, 4, 5, 6 and come back to number 1.
Basically complete the "8" shaped walk. Continuously walk 8 for 10-15 min. After completing 15 min,
walk towards 1-6-5-4-3-2-1 for another 10-15 min, Walk at your normal speed. Walking every day can
greatly improve your health, help you lose weight, and get you feeling more confident about yourselt and
vour body. It is an essential part of your physical and mental health. Daily walking in 8 will make you
teel better and become mare productive and happy.

Keywords: Yogis, infinity walk, proper breathing, hare foot, acupressure points, good health

Introduction

Walking is one of the best exercise and will maintain good health. We should walk with free
mind without any distraction. If itis done properly excellent health will be maintained. In this
modern world Morning walk is becoming fashion and many of the people walk chatting with
friends in person or through mobile. Walking with talking.

"Walking" is a common recommendation by any health care professional as one of the best
exercise that can help us to maintain good physical and mental health. But in our busy daily
schedules, many of us have an excuse to skip this walking. However, we try to compensate by
doing a heavy walking or other exercise during weekend!. It may be a justification from our
point of view, but the body still needs a daily exercise routine to maintain a proper health. So
what's the alternate? Good news is, there is an alternate solution available from our ancient
practice called “8 Walking” invented by Tamil Siddars (Yogis). Western world call it as
“Infinity walking”. Among the walking exercise best walking exercise 18 “8 shape walk
method”, It is supreme of all. This is one of the best methods which give miraculous benefits
as suggested by the Yogis and Siddhars. It should be practiced daily for 15-30 minutes.

Only at the time of driving license we think about 8 and drive the vehicle in the 8 shape circle
and get license. Driving in the 8 shape line by vehicle we get the driving license. But if we
walk in the 8 shape line we will get the life long license for good health. We will see the
method of 8 walk, how it should be done properly, and what are all the benefits.

~lw



11:40 w2, 46* .l .l B

DOC-20230202-WAQ002..pdf - Read-only

KA .
< D? G /O ¢ N c’:g $
Sign in to edit and save changes to this file. v

waww e org 0 2018 UCRT | Yoluma 6, lsaua 2 April 2018 | ISSN: 2320-2882

SYNTHESIS OF BIODIESEL FROM NEEM OIL
VIA TRANSESTERIFICATION PROCESS
USING MG DOPED TITANIUM DI OXIDE

m&.‘ﬂunimnnnn Rujuminickam®
. " Assistant Professor of Chemistry,
Depanment of Chemistry,

Govermnment Arts College (Autonomous ), Kumbakonam, Tumn] Nadu
Absiract

The My doped Tk o vynibesized by wil-pel method. The 1 woilief lyst wan ok ired by XRO, FT.
(R The coalyvss shomed the highest yield of B9% for iramcaorifston esaction at 65T, & hour with | Seng cotalvss bending
The ronabsiy of the caalysi was muslerale oo (oo sedes craey @ creseration ad mhancing the rrecbslny of e
caialysl s recomrade] .

I ntroduertion

Bundeed fied 0 well kidam us o blodepmidshie, resrsable, sommug, sl ecn-lriendly tha cam sebsimne peir-diess|
periect] vi by et ol 20 Tiwhach can be ased direcily or deesel e @ engme with lintle chonges Debikond s Ghosrm et al
20120 Thee musgonrsiy of world's criergy (s supplicd through petrochemioil soarces, coal aml il grees. Ses earsable sources
Have ern wibcly st dare b the reduttion of et o reerves sml mcoesss inoenvimimienial sl bealth coserm [ 1] The
demand of prirolemm —hased Taels olso incicoses with imcresse o mdsinioliation and meorizaiiom of the sorkd S0 theere (s
&N aliermae wshaman i seed i albeviaie all the problems el o thee opd way (o roctify the (uel demand snd the
v I s | by pridicticms. o almd n sl reduoe the be prmdomcy on nenetal rreseors sl
prevalusyss pos cmwasons | 2| Corivers|onn il oriide ofl, coel md rasesd gas fo el and chemical feed socks, probesctss of &
varsly ol puwirschermcal smd cheiiical (Woducis sl emyaos oontrl of U0, hydrocarions, sul NO, se mely o cesly
fechmadogses | 3] The sppleaiion of nanmiechnolugy in the dosssan of haoniial dye degrahition, pesticide degradstpon, W aer
[ i, Ml symilsasis, (o drig vymibests se haghly ssarbable The paracle sire o (b catalysd i o ol the s
tmnpuarianl facters (o i catalytic aclivily (4] Varean Seno ceslyas bave boen investijubod lor bimdirsl prodeceos wch as
Wem ol ol Ustabytic s himlogies are criscnl (o phesend smd (siue cmengy, chemicil process anil envinisfeoisl ssheires |9
7| The rmsim olsgeceive oof this wiark i (0 sytihosise the mausmes s of bisdieel 0 e presener of by daped T,
namonatal ved, beve the efMcusy of rewsibllny oof numsstslyu sl amalysed
2. Methods

L1Matrrials snd Methods

Refimesd Meewm ol N0y wos purchmied from locel orkes hleshasal | 9% parivy | and all other muiensh. seve of sslynoal
e prrchusedd from E-Serck, Indin and were used morsceyved sooless parificaison, My doped Tick; s peepared by wnl-gel
e s seorn-s- batoode] o] 0 B | b agnesmom s obcssed (mom Emeck AR grade, wee owsd o o sl
mepremen wssres for preponmg Pure T)0: | nmeee frrm ) sl Mg degend Tk phoscneiyars. Al other chessirsls sl ragenis
are o moewci b ) Amabyviesl grode.

lomually 21md of Titanmm ietran-hisocde] tio-Bo | s desadved m S ml of ahsoloie eiben] § 100% § ael the
resnlimy sobuses wan snrred vigomusly, Then 2ml of waiey asd (6.5 mil of soetie acid 5% were nided io ssodes Bl of abann|
0 ke exbnd - water- soetsc acul solutem. The laiey sl was dow by addesd b0 tbe (9 0-Bu b ethaool sl ssder vupanms
stirmng. Whes the resplimg munee burmed (o sol, the mapnesam ok luion was ubded dmp- wise. The resplses tomsareni
culloidsl erspe=sios was wrned [ormone than I ours asd ssed o 25°C entil the formation of gel. The ged wos deed = 700 C im0
‘Varoo presase of 60ps and then proand. The resalong preder was calcmed o A00°C for 2 eaes i 50°C imcressesn for every

30 et el e JOOFIC aller permal. the farmmce was allerwed toooal [or 2 boore The calomes] powden were
crushed vumg peule ol mewtar onder similar comsd s m st o produce powsders with sinebar foneness zod paricke wee
daseribumianom

22 Tramsesievification of Neem il

The producten of hicdiesed from ethosod and Seem ol bas been wsed in the tronsesierification process. Mg doped Tio-
have heen selecied o cotalyst First J0ml o @bensl sas mive) s otk Mg doped Tiog with Aiiferesd rstio (0 Sy - S8bmg ) This i
an evotherimg pracmim s the miviere wnuld ged ot Thew the mavmre was prebested ubom (65°C Then the mmisnee sus thaken

1JCRTI092057 | International Journal of Croative Resaarch Thoughts (IJCRT] sww s | 368

www.ljerierg i 2018 LICAT | Voluma B, lsauwa 2 April 2010 | ISSN: 3120-2882

fow % mrmnste wm @ glass et Afer coiypletm ol the methasdyus oration (5 hosir), (he citily was receeersd B e
it miimr by oomirifugstion o caoess cthamd ses seooves s dinkilation winl When (he prodic ses omsbed, an ol
ks o Demrty sepssrmted from o glycenld phine The s ol phase (e Ssodiesel wiis colleviel The peroentage of badeesed yekl
win delinod

Workd of Hwbersed = wodunne of Handmesol (¥

Valluiie il Noeim b

L3 haracterization of Catalysi

The crystallimiry was derermingd Iy XKD wsing Hrsler 18 advancs X oy daffraciometcs equipped sah Ow ba



Ammu
Highlight


11:40 w2 4651 Ll B
DOC-20230202-WAD003..pdf - Read-only

R A .
< D? G /O ¢ N c’:g 3 =
Sign in to edit and save changes to this file. v

2018 JETIR March 2018, Volume 6, I3aue 3 wWinw, jitir.org (1I5SSN-2345-51682)

PHOTO-TRIGGERED DEGRADATION OF
RHODAMINE B DYE IN AQUEOUS SOLUTION
UNDER SUNLIGHT USING SYNTHESIZED CaO

NANOPARTICLES FROM WASTE CHICKEN
EGG SHELLS

R SANTHANALAKSTIMD'. B AKI ANTESHWARE, PSRIMATH] PASUPATIIY?
I Besenrch Scholar ? Rescsrchy Scheslar 3 Locmrer an Chermpstry.,
ol iy
Gurernment College fon Women Ausosoamons ), Kumbakonnm. Tamsil Nadu

ABSTRACT

All over the workd prdlation b the major probdes ;m Nowmdays New genetslon people sre mesa ooScenirse on
crvinmues b kwd o kife o pollstion free world Dhes e the sapor polhsting agenl of waler body s bnothe presess sisdy, Calll
sl we symhesiren) from wisie chicken egg shefls by pirysical aseshod anid o wos esind snb Rolemne B onder
snbight =i resmits sbrws the « dye fome of Rk B i I0ppm ol optimmem catabyst €05 my . optimam
ccimabion irmpersmer v SNEC, "t ) tiriirless gl 2000 rpar s whwrwes betier resubis

Ky words: Dyes, Dvgraiion, Blwdaiine B, Phisocsaly. colcimston

INTRODUCTHON

The dwr os geoserally apphied bn on ggueois silition, sl oy eguine o ookl 1o smpecee the astses of b dye on the
libwes |1 Thee adye masuductuning industry epresents s relsonely smsll parn of the overol] chemical indedies. Geserally thess
dyss miw playimg a vital mle i palluting rivers, and fed wases sl The produceion ol dyee i nearly B0 s per year @

allaryer thee workd Akt TR 13% 0l symibets dyes are ot duig Sifleres prowesses o ecile adusing Sessge nossither name
of waste wscy i domsestic and lnbhisirisl prceses. A priculsssl polbuion, CHL pollution, Bediosciee slbwtssce, e dumping
wid Marime dusyung are ihe inain siarces of wiloy peslbsiee Waaer pedluism siotisises 200819 prermmesl rgumiratiog
e )OO0 D00 peoples are cmsaming Withios Cless Dvebimg suter. 1] There se o mery dyes whach o sl m
Aeatide sidusdiocs wir Bighly msk aid 0 iakew Tood ireck isbectmm Wheeing. sid miiy mher diseises. Among the wutile dye

Mbislamsse N ia weisr-ssluble, vieliding o sl colloldal wsl o sbubulity s greaker |n orgenie solvests. lersever, the e ol
Hhulumuse B b long been shundoned, primanky hocame of o carcmogenic peopenties [4] The umrestad weste waey fum
waniles disaneng b the fresh wiler hodios beangis srmmn polk il 1l ol envinsimestal sl buss hwewlth [4-

10] 80 we mre = bewme comdition which remove tee pollmemg dves shom disnboting e aomemcsl wesidy of = cousiry,
Buvenithough mamy types of remeval metiods wre pvaslable Uhs oogubation, Flocculution, sderpiem, bs cubege method |
Namochemmury lesds 5 very good pogress o envimmmesssl beslh Vung s portickes os 8 cotalys o very popular
imcthwnd Im v prepent Cold namiartiches sre used oy o plto nesccataly st i remove Rhodumine B

MATERIALS AND METHODS

Symtbwcin of Cal) from nanocainlyst:

Tl wars symibesizesd Friom chichen egpshells by phoysce]l metheosd Collecied sppbells wer washed doesd nm open oo
Jor 48 by Afiey i the egpshiel] way cushed ouny pesiel & s by phiysicad metbod, foc 30 mumestes. Cronded presder was
formed and this posgler was weated ol ubove THF C b T e The gaseous sl U0 wis cvaporsiod smd form pare Call
N
EXPERIMENT - 1

The Meocsialybc esperiments wew carmed ool m the peesece: of  direct sanlight. The experamesn were comed oul
between 10N 200pm. o all photocaialvtc evpenmenes [0l of [Oppm Rholamice B was aken m 100md besikey. The
LW -~ Vindhile spectmophotrumrter was usel for ibe deterounatum of stesbance in the range of 560 mn. A bnows osscentrstems of
U] was il indoy @ beaker. containing Rhodamsne B, sl kept e dimect simlight. [or Photocaialytic ooy

JETIRAMIAST | Journal of Emerging Technologias and Innovative Ressarch (JETIR) poe o0 g | 304

2019 JETIR March 2010, Voluma 6. Issua 1 wiirw Jolir.org [ISSMN-2248-5163)

EXPERIMENT - Il

The Namoparticle with bigh Ploiocalalysic sainsty wes shocsl o further snidies, Pholocaialytic ssspesuon fom 013

28 o Uil Belore ommbuibion, Musiscmulye cospenuos ws ol 6 e durk (o e e sldosrpies cgebbem ol i

s hepl m wmbigh for ihe Phusocminly e degrasdaci smapeniion wias anmpled @ reguls o oseread s ool

80 s, s cemrbaged for 8 miomies o emove an by mnomaiered by LY Yisible specmpheseimesier
ol Stfeen The dats obiaimed from the Phoiocalalytic v were maed o caloulnle the deprafsemn efficenc y

D=Ap— Al fda = 100

A= Adlsithance s tme




INFOKARA RESEARCH ISSN NO: 1021-9056

Derivations on GK algebra
GPEE . ) kavitha?

!Assistant Professor, Department of Mathematic, Government college for
women (Autonomous),Kumbakonam,India.
ZAssistant Professor, Department of Mathematics, D.G.Vaishnav
college(Autonomous),Chennai,lndia

Abstract: In this paper, we introduce the concept of derivation of GK algebra
and also obtain some properties about this concept.

I. INTRODUCTION
The structure of GK algebra was introduced by us in 2018[4].A GK algebra

is an algebra of non-empty set X together with a binary operation * and a
constant 1,satisfying the following axioms

(i) x*x=1

(i) X*1=x

(iii) x*y=1 and y*x=1 implies x=y
(iv) (y*z)*(x*z)=y*x

(v) (x*y)*(1*y)=x for all x,y,z in X.

Let the commutative ring R with identity.Let X be an algebra over R. An
R linear mapping f:X—X is called a derivation if f(xy)=f(x)y+xf(y) for
all x,y in X.The derivation of ring is wide area, many researchers started
their work in this concept[1],[2],[3]. Inspired by these works, in a same
way, we introduce the concept of derivation on GK algebra and discuss
some properties in this paper.

Il.PRELIMINARIES
A. Definition:2.1[4]

A non-empty set X with fixed constant 1and a binary operation *is called
GK algebra if it satisfying the following axioms

(i) X*x=1

(ii) X*1=X

(iii) x*y=1 and y*x=1 implies x=y
(iv) (y*z)*(x*z)=y*x

(v) (x*y)*(1*y)=x for all x,y,z in X.

B. Definition:2.2[4]
GK algebra X is said to be commutative if it satisfies for all x,y in X,

(x*y)*y=(y*x)*x.

C. Definition:2.3[3]
Let X be ad-algebra. A map 6:X—X is a left-right derivation (I,r)- derivation
of X it satisfies the identity 0(x*y)=(0(x)*y)A(x*0(y)) for all x, y in X. If
0 satisfies the identity 0(x*y)=(x*0(y))A(06(x)*y) for all x,y in X then 0 is a
right-left derivation (r,l) derivation of X.

D. Definition:2.4[2]
Let (X,*,0) be a TM algebra.A self map d:X—X is said to be a (l,r) derivation
of X if d(x*y)=(d(x)*y)A(x*d(y)).A self map d:X—X is said to be (r,l)
derivation on X if d(x*y)=(x*d(y))A(d(x)*y).
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Abstract The isolation of Quercetin=3-O-rutinoside Navonoid was obtlained from Thevesia perwviana and the structure was
established based on analysis of UV, "I NMR and "'C NMR spectroscopy methods. Morcover, the absence of toxicity of plant
extracts and the isolation of active compounds are important to proposc these plants as alternative approaches to resistance
management and the resulls indicate the potential utility ol isolated compounds, in the treatment of various baclerial infections

IndexTerms - Thevetia peruviana, Apocynaceae, Flavonoid, Quercetin-3-O-rufinoside.

L INTRODUCTION

Phytochemicals derived from plants have delivered the basis for numerous commercial preseriptions used today for the
treatment of @ wide range of discases. Phytochemical technique mainly applies, to the quality control of herbal medicine of
different chemical constituents such'as lannins, saponins, alkaloids, volatile oils, Navonoids and anthraquinones. It is essential to
usc the phyvtochemical methods to sereen and analyze bioaclive components, not only for the qualily control of crude drugs, but
also for the interpretation of their therapeutic mechanisms.' The study of the distribution of flavonoids in plants is a continuing
exercise and known flavonoids are being regulurly exposed from new sources.?

Thevenia peruviana belongs to the family Apoceynaccac and it oflen known as yellow oleander.” Theverta peruviana has been
deliberated as o hypothetically important plant for industriol and pharmacological application. Research admired  that
phytochemicals, working together with nutrients found in fruits. vegetables and nuls, may help slow the aging process and reduce
the nsk of numerous diseases such as high blood pressure. pain, asthma, cancers. heart diseases and urinary tract infections.*

The ethno-medical uses of Thevetia peruviana is sceming in treating the external wounds, infected area, ring worms, tumours
clc., the use of grinded leaves of Thevetia peruviana in cthno- cterinary medicine is the evidence for its plentecous use for healing
of wounds.® In the present study, yellow flowers of Theveria pernviana were selected and the fMlavonol glycoside has been isolated
and its therapeutic applications have been investigated. :

I1. MATERIALS AND METHODS

2.1. Exiraction and fractionation
The fresh flowers (2 kg) of Theveria peruviana (Apocynaceac) collected from Kumbakonam were extracted with 85 % MeOH

(5 X 500 mL) under reflux. The alcoholic extract was concentrated in vacuwo and the agqueous concentrale successively
fractionated with peroxide - free ether (4 X 250 mL) and cthyl acetate (8 X 250 mL). The EtOQAc fraction alone was laken up for
the study.

2.2. Ether fraction: flavenol - quercetin
The Et:0 fraction was concentrated in vacuo and left in an ice chest for about a week. A yellow solid that separated was

filiered and studied. It came out as pale yellow needles m.p. 315-317°C on crystallization from MeOH. It was soluble in organic
solvents and sparingly soluble in hol water, It gave a red colour with Mg-HCI, olive green with alc.Fe¥, golden yellow colour
with NH; and NaOH and appeared yellow under UV and UV/NH;. It answered the Horhammer-Hansal, Wilson's boric acid and

Gibb's tests. 1t had /l,::o" nm 256, 268 sh, 370; +NaOMec 261 sh, 321, 422; +AICl; 266, 302, 457; + (AIC]; - HCI) 268, 303,

352, 427; +NaOAc 274, 327, 390 and + (NaOAc - H:BO,) 261, 303 sh, 385 nm. The aglycone part of the compound was
identified as quercetin and the same was confirmed by CO, mixed PC and m.m.p. with an authentic sample of guercetin from
Wrightia tinctoria.*

2.3. Ethyl acetate fraction: Quercetin-3-O-rutinoside
The cthyl acetate fraction was concentrated in vacuo and left in an ice-chest for few days. A yellow solid that separated was

filtered and studied. It developed a green colour with ale. Fe'* and a pink colour with Mg-HCL. It appeared deep purple under UV
that turned yellow on exposurc o NHj. It responded to Wilson's boric acid, Molisch and Gibb's tests, but did not answer the



Ammu
Highlight

Ammu
Highlight

Ammu
Highlight


	Synthesis and characterization of Vitis vinifera exocarp-mediated ZnO nanoparticles: An evaluation of biological potential  ...
	1 Introduction

	The dietary supplementation of zinc oxide and selenium nanoparticles enhance the immune response in freshwater fish Oreochr ...
	Characterization of secondary metabolites from Lamiaceae plant leaf essential oil: A novel perspective to combat medical an ...
	1 Introduction

	β-1,3-Glucan binding protein-based silver nanoparticles enhance the wound healing potential and disease resistance in Oreoc ...
	1 Introduction

	1 Introduction
	1 Introduction
	DNA barcoding of waterbirds: A novel technique in environmental conservation biology
	1 Introduction

	Changes in the contour of karyology and histoarchitecture of the primary respiratory organ in the fish Oreochromis mossambi ...
	1 Introduction

	Facile synthesis of silver nanoparticles using the Simarouba glauca leaf extract and their impact on biological outcomes: A ...
	1 Introduction

	Green synthesis, characterization and biological activity of Solanum trilobatum-mediated silver nanoparticles
	1 Introduction

	Green synthesis of zinc oxide nanoparticles using Anoectochilus elatus, and their biomedical applications
	1 Introduction

	Synthesis of Cu-MOF/CeO2 nanocomposite and their evaluation of hydrogen production and cytotoxic activity
	Toxicity evaluation of polypropylene microplastic on marine microcrustacean Artemia salina: An analysis of implications and ...
	Synthesis and physicochemical characteristics of Ag-doped hydroxyapatite nanoparticles, and their potential biomedical appl ...
	1 Introduction

	Biomimetically synthesized Physalis minima fruit extract-based zinc oxide nanoparticles as eco-friendly biomaterials for bi ...
	1 Introduction

	Swift synthesis of zinc oxide nanoparticles using unripe fruit extract of Pergularia daemia: An enhanced and eco-friendly c ...
	1 Introduction

	Azadirachta indica-wrapped copper oxide nanoparticles as a novel functional material in cardiomyocyte cells: An ecotoxicity ...
	1 Introduction

	Comparative toxicity of silver nanoparticles and silver nitrate in freshwater fish Oreochromis mossambicus: A multi-biomark ...
	1 Introduction

	Citrullus lanatus-encased zinc oxide nanoparticles as potential anti-diabetic, anti-inflammatory and antibacterial agents:  ...
	1 Introduction

	Introduction 
	Process and technoeconomic analysis of bioethanol production from residual biomass of marine macroalgae Ulva lactuca
	1. Introduction

	Introduction 
	Introduction 
	Introduction 
	Dual strategy for bioconversion of elephant grass biomass into fermentable sugars using Trichoderma reesei towards bioethan ...
	Investigations on evaluation of marine macroalgae Dictyota bartayresiana oil for industrial scale production of biodiesel t ...
	Introduction 
	Introduction 
	Introduction 
	1 Introduction
	Response of hepatic biochemical parameters and neurotoxicity to carbamazepine and ibuprofen in Oreochromis mossambicus
	Abstract 
	Introduction

	Introduction 
	Synthesis of zinc oxide nanoparticles using Vigna mungo seed husk extract: An enhanced antibacterial, anticancer activity a ...
	1 Introduction

	Acaricidal efficacy of silver nanoformulations of Commiphora molmol and Zingiber officinale against the camel Tick, Hyalomm ...
	1 Introduction

	Ingestion and impacts of water-borne polypropylene microplastics on Daphnia similis
	Abstract
	Introduction

	Molecular interaction analysis of β-1, 3 glucan binding protein with Bacillus licheniformis and evaluation of its immunosti ...
	1 Introduction

	Synthesis and antimicrobial activity of silver nanoparticles: Incorporated couroupita guianensis flower petal extract for biomedical applications
	1 Introduction

	Sankaranarayanan-Ramasamy (SR) technique L- threonine lithium chloride single crystal: Unidirectional growth, optical and mechanical studies
	1. Introduction

	Facile synthesis and characterization of ZnO nanoparticles using Abutilon indicum leaf extract: An eco-friendly nano-drug o ...
	1 Introduction

	Factors determine the population characteristics of migratory shorebirds and their prey species in the coastal saltpans
	1 Introduction

	Phytochemical analysis and fabrication of silver nanoparticles using Acacia catechu: An efficacious and ecofriendly control tool against selected polyphagous insect pestsAcacia catechu --
	1 Introduction

	Cellulase immobilized magnetic nanoparticles for green energy production from Allamanda schottii L: Sustainability research in waste recycling
	1 Introduction

	Optimization strategies for improved biogas production by recycling �of waste through response surface methodology and artificial neural network: Sustainable energy perspective research
	1 Introduction

	1 Introduction
	1 Introduction
	An assessment of level of heavy metals pollution in the water, sediment and aquatic organisms: A perspective of tackling environmental threats for food security
	1 Introduction

	Facile synthesis of gold and platinum doped titanium oxide nanoparticles for antibacterial and photocatalytic activity: A p ...
	1 Introduction

	A review on biological carbon sequestration: A sustainable solution for a cleaner air environment, less pollution and lower health risks
	A review on microbial degradation of drinks and infectious diseases: A perspective of human well-being and capabilities
	Green synthesis of ZnO nanoparticles for antimicrobial and vegetative growth applications: A novel approach for advancing efficient high quality health care to human wellbeing
	1 Introduction

	Microbial degradation of plastics: Sustainable approach to tackling environmental threats facing big cities of the future
	1 Introduction

	Ulvan loaded graphene oxide nanoparticle fabricated with chitosan and d-mannose for targeted anticancer drug delivery
	1 Introduction

	In vitro evaluation of cytotoxicity, anti-inflammatory and wound healing properties of otolith stones from pomadasys maculates
	Abstract

	Role of higher-order interactions on the modulational instability of Bose-Einstein condensate trapped in a periodic optical lattice
	Abstract
	I Introduction

	1. Introduction
	Abstract
	Introduction

	The aromatic ginger Kaempferia galanga L. (Zingiberaceae) essential oil and its main compounds are effective larvicidal age ...
	1 Introduction

	Synthesis and characterization of ZnO and Ca-ZnO nanoparticles for potential antibacterial activity and plant micronutrients
	1 Introduction

	Photocatalytic, antiproliferative and antimicrobial properties of copper nanoparticles synthesized using Manilkara zapota l ...
	1 Introduction

	Biogenic synthesis of aromatic cardamom-wrapped zinc oxide nanoparticles and their potential antibacterial and mosquito lar ...
	1 Introduction

	Down-regulation of hepatic G-6-Pase expression in hyperglycemic rats: Intervention with biogenic gold nanoconjugate
	1 Introduction

	Chitosan overlaid Fe3O4rGO nanocomposite for targeted drug delivery, imaging, and biomedical applications
	Facile synthesis and biophysical characterization of egg albumen-wrapped zinc oxide nanoparticles: A potential drug deliver ...
	1 Introduction

	Entomofaunal survey and larvicidal activity of greener silver nanoparticles: A perspective for novel eco-friendly mosquito control
	1 Introduction

	1 Introduction
	Impact of pesticide monocrotophos on microbial populations and histology of intestine in the Indian earthworm Lampito mauritii (Kinberg)
	Introduction

	β-glucan extracted from eukaryotic single-celled microorganism Saccharomyces cerevisiae: Dietary supplementation and enhanced ammonia stress tolerance on Oreochromis mossambicus
	Introduction

	Green fabrication, characterization and antibacterial potential of zinc oxide nanoparticles using Aloe socotrina leaf extract: A novel drug delivery approach
	Introduction

	Isolation of β-glucan from Eleusine coracana and its antibiofilm, antidiabetic, antioxidant, and biocompatible activities
	Introduction

	Antibiofilm and anticancer potential of β-glucan-binding protein-encrusted zinc oxide nanoparticles
	Introduction

	Curcumin-encased hydroxyapatite nanoparticles as novel biomaterials for antimicrobial, antioxidant and anticancer applications: A perspective of nano-based drug delivery
	Introduction

	Swift production of rhamnolipid biosurfactant, biopolymer and synthesis of biosurfactant-wrapped silver nanoparticles and its enhanced oil recovery
	1 Introduction

	Identification of a novel antibacterial protein from hemolymph of freshwater zooplankton Mesocyclops leuckarti
	1 Introduction

	Seed dispersal by ungulates in the point calimere wildlife sanctuary: �A scientific and perspective analysis
	1 Introduction

	A novel approach to assess the heavy metal content in the feathers of shorebirds: A perspective of environmental research
	1 Introduction

	Structural, spectral and nonlinear optical analysis of Sodium bis(2-methyllactato)borate: a new semiorganic crystal for photonic applications
	Abstract
	1 Introduction

	Interpretation of structural, spectral and nonlinear optical properties of a new semiorganic crystal: Rubidium bis(2-methyllactato) borate monohydrate
	Introduction
	Materials and methods

	Structural, Spectral, and Optical Characterization of Potassium bis(2-methyllactato)borate Hemihydrate Crystal
	Abstract
	Introduction

	Elucidation of the properties of Lithium bis(2-methyllactato) borate monohydrate crystal for laser applications
	Abstract
	1 Introduction
	2 Experimental

	Biosynthesis of silver nanoparticles using phyllanthus emblica fruit extract for antimicrobial application
	1. Introduction

	Green synthesis of magnetic nanoparticles via Cinnamomum verum bark extract for biological application
	1 Introduction

	Anti-cancer, anti-biofilm, and anti-inflammatory properties of hen’s albumen: A photodynamic approach
	Introduction

	Facile synthesis of haemocyanin-�capped zinc oxide nanoparticles: Effect on growth performance, digestive-�enzyme activity,...
	1. Introduction

	New insecticides and antimicrobials derived from Sargassum wightii and Halimeda gracillis seaweeds: Toxicity against mosqui...
	1. Introduction

	Synthesis and characterization of crustin capped titanium dioxide nanoparticles: Photocatalytic, antibacterial, antifungal and insecticidal activities
	Introduction

	Synthesis of ZnO nanoparticles using insulin-rich leaf extract: Anti-diabetic, antibiofilm and anti-oxidant properties
	Introduction

	Novel and Facile Synthesis of Sea Anemone Adhesive Protein-Coated ZnO Nanoparticles: Antioxidant, Antibiofilm, and Mosquito Larvicidal Activity Against Aedes aegypti
	Abstract
	Introduction

	Chronic exposure of Oreochromis niloticus to sub-lethal copper concentrations: Effects on growth, antioxidant, non-enzymatic antioxidant, oxidative stress and non-specific immune responses
	Microbial exopolymer-capped selenium nanowires – Towards new antibacterial, antibiofilm and arbovirus vector larvicides?
	Introduction

	Enhanced antibacterial activity of hemocyanin purified from Portunus pelagicus hemolymph combined with silver nanoparticles – Intracellular uptake and mode of action
	Introduction

	Facile and Cost-Effective Ag Nanoparticles Fabricated by Lilium lancifolium Leaf Extract: Antibacterial and Antibiofilm Potential
	Abstract
	Introduction

	Nanosilver crystals capped with Bauhinia acuminata phytochemicals as new antimicrobials and mosquito larvicides
	Introduction

	Searching for crab-borne antimicrobial peptides: Crustin from Portunus pelagicus triggers biofilm inhibition and immune responses of Artemia salina against GFP tagged Vibrio parahaemolyticus Dahv2
	Introduction

	Biocompatible properties of nano-drug carriers using TiO2-Au embedded on multiwall carbon nanotubes for targeted drug delivery
	Introduction

	Structural...
	Abstract
	Introduction

	Phenoloxidase activation, antimicrobial, and antibiofilm properties of β-�glucan binding protein from Scylla serrata crab h...
	1. Introduction

	Identification, characterization and immune response of prophenoloxidase from the blue swimmer crab Portunus pelagicus and ...
	1. Introduction

	I.  Introduction

	fld77: 
	fld78: 
	fld110: 
	fld111: 


