AISWARYA 'S







ARDHANA CHANDRAN V S




.
nfall
1 ‘b' i
uri




ARYA M NAIR







ASWATHY J S







BINIL G EDWIN

YA IR Government of India
mﬂ : Ministry of Earth Sciences
?‘T‘i‘ 1A Iﬁ‘ﬂ'ﬂ India Meteorological Department
Han ﬁilla Meteorological Centre
M &y $g Observatory Hills
ﬁm Vikas Bhavan (Post)
ey Ha (S1) Thiruvananthapuram
foraia Pincode-695033
No. AWS-0300/(100 AWS)/CERT-21 dated 27/09/2022

CERTIFICATE

Certified that the project report entitled “Climatology of Inland Stations” is
a bonafide work of Binil G Edwin carried out under my supervision at
India Meteorological Department, Thiruvananthapuram

Nodal Officer (AWS & Radar projects)



ABSTRA

Urbanization manifests rainfall anomalies both in and around the ¢ity, While prior studies have
assessed the effect of urban expansion as well as city size, little is known about the impact of city
shape on rainfall. This itself suggest how crucial is the amount of rainfall experienced in inlands

10 people when compared to costal regions where the population rate is quite low.

This project aims at analyzing in detail the climate change, rainfall and temperature differences
of Inlund stations such as Palakad and Punalur from the year 1969 to 2020. Here we have studied
the amount of rainfall experienced in these regions and with the obtained data, graphs were
ploted so as to predict the future statistics. This was done by narrowing the data down to required
months and observing the maximum and minimum minfall recorded in the specific period.
Hence it was also possible to accurately determine the changes in temperature and climate during
the mensioned years. We can also predict the climatic changes and changes occuring to all living

beings ecosystem through this study.
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ABSTRACT

In recent years Nano Science and Technology has received tremendous attention in research
Fields. The development of new economically feasible methods for the production of metal nano
particles have introduced pilot scale production of metal nano particles, that have gained market
in various consumer products. The most important feature of nano particles are their surface area
to volume ratio, where it easily allows them to interact with other particles, The main advantage

of metal nano particles is that, they enhance Rayleigh and Raman scattering,

Carbon quantum dots which are generally nanoparticles of size 1-10nm, with various unique
properties Jhave found wide use in more and more fields such as diagnostics, catalysis, biosensor,

anti-microbial activities etc.

This Project aims the synthesis and study of carbon quantum dots. Here we employ thegreen
synthesis, the eco-Friendly method for its extraction from D-glucose anhydrous, Using UV-Visible
absorption spectroscopy and Transmission electron microscopic technique, we characterized the

morphology and optical properties of carbon quantum dots.
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ABSTRACT

Monsoon is a very good season which is welcomed by all with great happiness. The word
monsoon itself brings a smile on everyone’s face. Monsoon comes as a boon after long months
of hot climate. In Kerala the monsoon rains do not rain continuously for weeks. The two main
rainy seasons of Kerala are southwest monsoon and northeast monsoon. The northeast

monsoon is also called as Thulavarsham arrives in the month of October.

This project aims the study of heavy rainfall of Northeast monsoon in Kerala. The data from
1991-2020 is taken for the analysis of northeast monsoon rainfall in Alappuzha, Kottayam,
Idukki. Each districts involved several stations. We taking the data which includes mean
rainfall, rainy days, frequency of occurrence during each month in every year. The frequency
of occurrence contains heavy rainfall, very heavy rainfall, and extremely heavy rainfall. From
these data we can plot graphs of certain stations, then we can analyse which station getting
more rainfall in northeast monsoon months, which station has more rainy days, and which
station has more frequency of occurrence experienced. And thereby we are able to predict the

further rainfall changes in northeast monsoon.
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ABSTRACT

This work is focussed to understand the zinc sulphide nanoparticles including their
structure, properties and applications. It also provides a specific framework for advancements
in zinc sulphide nanophosphor. It focusses on the techniques of preparing zinc sulphide with
discussion on its applications. Optical characterisation of the sample was carried out by X-Ray
diffraction and Photoluminescence spectroscopy. Hence this work will be of immense use,

particularly to the researches working on opto-electric application.
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ANJANA SUNIL

ABSTRACT

The development of reliable and environmentally friendly nanoparticle production
technologies is a critical area in the development of nanotechnology. Silver
nanoparticles are significant due to their unique chemical, physical, and biological
properties, as well as their numerous applications. Several efforts have been made in
the recent decade to develop green synthesis processes that prevent hazardous
consequences. The techniques of green synthesis for Ag-NPs and their diverse
applications are described in this research. The manufacture nanoparticles was reported
in this study using a naturally occurring green plant, Euphorbia hirta. The creation of
silver nanoparticles was visually confirmed by colour shifts from pale yellow to dark
brown, as well as a sharp peak in the UV spectrophotometer..XRD and UV
measurements were also used to establish the production of silver nanoparticles.
Additionally, the phytosynthesized silver nanoparticles have antibacterial action against
harmful microbial strains (E. coli and Salmonella typhimurium). The larvicidal activity

of silver nano particles was tested according to WHO guidelines.
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ABSTRACT

Complex II or Succinate dehydrogenase (SDH) is an inner mitochondrial membrane protein that takes
part in the Electron Transport Chain (ETC), which in turn leads to the production of an energy
molecule ATP. All the subunits in SDH are chromosomal DNA encoded and it is responsible for the
oxidation of succinate to fumarate. Clitoria ternatea is an herb among the Medhya Rasayanas, that is
widely used in Ayurveda for the treatment of neurological disorders. It improves a person’s intellect
and is considered to enhance the activity of mitochondria. In this study, we investigate the
mitochondrial Complex II activity in SH-SY5Y cells and two cybrids (Cyb 1 and Cyb 2) derived from
SH-SY5Y cells. We also investigate the effect of aqueous extract of Clitoria ternatea on the activity
of mitochondrial Complex II in SH-SY5Y cells and the cybrids (Cyb 1 and Cyb 2) derived from SH-
SY5Y cells. It has been found that there is no significant difference in the mitochondrial complex II
activity of SH-SY5Y cells and the two cybrids. In the presence of the aqueous extract of Clitoria
ternatea, SH-SYSY cells show a significant decrease in the activity of mitochondrial complex II of the
ETC. Also, we observed that the mitochondrial complex Il activity of the two cybrids did not show
significant changes in the presence and absence of the aqueous extract of Clitoria ternatea. However,
the results obtained in this study have been conducted on small sample size and the data from this

preliminary study has to be verified using in-vivo experiments.
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ABSTRACT

Nanotechnology has resulted in significant changes in a variety of fields. Nanoscience and
nanotechnology are  concerned with the production and application of nanoparticles in a variety
of fields. Because of their unusual features, silver nanoparticles have received attention. This
review paper focuses on using medicinal plant extract to create silver nanoparticles using green
synthesis. Energy efficiency, minimal toxicity, high yields, eco-friendliness, and accessibility are
all advantages of green-produced silver nanoparticles. Plants offer a great deal of potential capping
and bio-reducing agents in nanoparticle manufacturing. The extract of the Boerhavia diffusa leaf
was used for the synthesis of silver nanoparticles. The synthesized nanoparticles were
characterized using UV spectroscopy and X-ray diffraction. Various applications of the
nanoparticles synthesized were done. The larvicidal potential and antimicrobial activity were
assessed. Further, deploying these particles for the development of biosensors with application in
wastewater treatment was done. The silver nanoparticles synthesized following the green pathway
exhibit outstanding effectiveness against both gram-positive and gram-negative microorganisms

studies.
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Abstract

Hydrothermal method is one of the efficient method for the synthesis of nanofilers. This
method can be easily employed in  the synthesis of transition metal dichalcogenides based
nanofillers (TMD’s). Among TMD’s MoS:2 is the commonly used material as reinforcement
filler for different polymer matrix. MoSz2 is having better thermal property and flame retardancy,
so that it can be used for epoxy based composites. Doping of MoS2 with different flame
retardant material is a better option for improving the properties of polymer composites. Here in
this work, doping of MoS2 with phosphorus, nitrogen was done. Also, co-doping of MoS2 with
phosphorus and nitrogen was also done. Different characterisations of the material like X-ray

diffraction pattern, Infrared spectroscopy and Raman spectroscopy was done.
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ABSTRACT

Reactive oxygen species (ROS) are highly reactive free radicals that are produced as a
result of metabolic and biochemical reactions in the body. The physiological levels of ROS are
usually maintained through the action of antioxidant molecules and enzymes to avoid their toxic
effects. Oxidative stress occurs due to imbalance in the levels of ROS generated and the levels
of antioxidant enzymes; and is the cause of metabolic and degenerative diseases. Several herbs
and herbal molecules are considered to have antioxidant activity to reduce the oxidative stress.
Here we tested the antioxidant activity of chloroform extract of Aegle marmelos leaves and one
of its constituents aegeline. Significant antioxidant activity was observed for the extract, while
aegeline alone was less effective indicating that other compounds in the extract are contributing
to the antioxidant activity. Toxicity assessment in neuronal cells revealed the extract to be less
toxic when compared to aegeline alone, that may be due to the presence of other

neuroprotective molecules in the extract.
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Abstract

Mimosa pudica is a shrubby plant used in traditional medicines to treat various ailments. The
plant is a source of biologically active compounds with a broad spectrum of therapeutic
activities. This study was performed to analyse some of the phytoconstituents present in the
aqueous extract of Mimosa pudica such as mimosine, gallic acid and quercetin. The amount of
these constituents was quantified using high performance liquid chromatography. The
individual compounds and the extract that contains equivalent concentrations of each of these
compounds were evaluated for their iron chelation ability using ferrozine assay. Quercetin was
found to be the major contributor for iron chelating property of the extract since quercetin alone
and the extract with equivalent amount of quercetin showed similar iron chelation potential at
higher concentrations. The extract also inhibited iron-mediated hydroxyl-radical generation of
that may be attributed to the iron chelation and/or radical scavenging ability of different

compounds present in the extract.
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ANJU VISWANATHAN

Abstract

Iron is essential for several biological functions and biochemical reactions due to its
ability to form complexes with biomolecules. But the redox nature of iron also makes it a
potent catalyst for the generation of reactive oxygen species that is detrimental to the cellular
components. Overproduction of reactive oxygen species due to iron accumulation causes
oxidative stress that results in several neurodegenerative diseases. Hence iron chelators are
being considered as treatment options for such diseases. The synthetic iron chelators often have
adverse effects and hence plant extracts and phytochemicals are studied for the development of
safe iron chelators. Here we have examined the iron chelation potential of Aegle marmelos
extract and one of its constituent aegeline. The extract exhibited good iron chelation ability
while aegeline was not effective even at higher concentrations. The extract also showed
antioxidant effect at lower concentrations and prooxidant effect at higher concentrations in the

iron-mediated hydroxyl radical formation in the salicylic acid hydroxylation assay.
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RESHMI M RAJU

Abstract

Mimosa pudica is a well-known perennial herb that is used in traditional and folk medicines for

the treatment of several diseases. It contains several bioactive molecules with various

biological activities. In this work, aqueous extract of Mimosa pudica was prepared and the

amount of mimosine was quantified using high-performance liquid chromatography analysis.

The antioxidant activity of the extract and mimosine was evaluated using ferric reducing

antioxidant power assay. The extract did not show any significant antioxidant power, while

mimosine exhibited a concentration dependent antioxidant activity. Toxicity assessment of the

extract in neuronal cells revealed that the extract was not toxic to the cells up to 100 ug.
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AIMI FATHIMA

ABSTRACT

The synthesis , characterization and photophysical studies of four hemicyanine dyes are
reported. Varying the donor-acceptor properties of hemicyanine dyes affects the aggregation
and photophysical properties to a great extent. Their photophysical properties exhibit strong
viscosity dependence as a result of which they are put forward to various applications in
polymer science and analytical chemistry. An explicit knowledge on the photophysical
properties of hemicyanine dyes is essential while optimizing the design strategies of such
probes for biological applications, as materials for nonlinear optics and molecular electronics

Preliminary studies shows that these compounds possess metal ion sensing properties.
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ABSTRACT

Nanocrystalline material and nanostructures are now being addressed and given exact
focusses as they have enhanced tuning advantages due to the finite size implications as well
as the improved functionality. Study on nanocrystalline materials like substituted Ferrites is a
big part of these examinations. Due to the increased applicability in electronic devices,
catalysis, anode materials etc., spinel ferrites with AB2Os structure are attracting the research
fields. Nano sized Nickel ferrites doped with Cu/Zn/Mg was prepared via a facile
coprecipitation mechanism, using PVP as a capping assistant. All of the samples were
examined for structural, morphological, and magnetic characteristics. Perfect cubic geometry
was demonstrated by powder X-ray diffraction studies. Reduction in crystalline size and rate
of agglomeration with different metal dopants in ferrites samples has been confirmed via
SEM. At ambient temperature, a magnetic hysteresis loop was tested with a maximum
magnetic field of 1.8 Tesla. confirmed that a higher value of coercivity is observed in copper

doped sample and it is found to be again increased when we substitute.
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Abstract

Succinate dehydrogenase (SDH), succinate: ubiquinone oxidoreductase or complex II is the only
tricarboxylic cycle enzyme that is also part of the mitochondrial electron transport chain. It converts
succinate to fumarate in Krebs cycle, derived electrons being fed to the respiratory chain complex
III to reduce oxygen and form water. This study aims to investigate the activity of SDH in neuronal
cell line SH-SY5Y and control cybrids generated from SH-SY5Y cell line and also in normal
mitochondrial function mediated through complex II activity. This can be done on mitochondria
isolated from SH-SY5Y cell line and control cybrids derived from it. Glycyrrhiza glabra one of the
important herbs used in Medhya Rasayana. Medhya Rasayana is a formulation resulting from a
group of medicinal plants effective for neurological conditions. This study also aims to investigate
the effect of aqueous extract of Glycyrrhiza glabra root on SDH activity using SH-SY5Y cell line
and control cybrids. This is a preliminary study and we found that the activity of control cybrids
derived from neuronal SH-SY5Y cell line is decreases as compared to parental cell line SH-SY5Y.
We also found that with the amount of extract Glycyrrhiza glabra that we have used there was no
beneficiary effect on SDH activity and also in normal mitochondrial function mediated through
SDH activity.
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VINAYAPRIYA A

Abstract

We have designed and synthesized a dipeptide. The aminoacid such as aspartic acid and
phen ylalanine were selected. Aspartic acid is an acidic aminoacid with functional groups of
two carboxylic groups along with one amino group. We have planned to couple BOC
protected aspartic acid with ester protected phenylalanine to obtain aspartame, the artificial
sweetener. But here, Phe-OMe gets coupled with both carboxylic group of BOS-ASP. Hence
we synthesized BOC-ASP(Phe-OMe). with molecular formula CgHs7N3Og and mol.wt
555.6280. The synthesized compound was characterized by 1HNMR, and HRMS.
Aspartame has a wide variety of uses in foods and beverages despite certain health risks. It
features sugar-free sweetness and calorie management. These aid in weight loss and are
especially suitable for those with diabetes. Aspartame is frequently used as a sugar substitute
in chewable tablets and sugar-free beverages in the pharmaceutical industry. It can be used to
cover up the bitter taste of pharmacological compounds that have only partially dissolved.

Neither aspartame nor the substances it contains build up in the body.
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DEVIKRISHNA

ABSTRACT

Fillers are mainly used in rubber compounding to enhance the properties of rubber
composites. The modification of polymers by means of a natural filler cause many changes in
cure characteristics ,mechanical and physical properties of polymer. Natural fillers are widely
available and used as good alternative for conventional fillers .In this work natural rubber
composites are prepared using passion fruit shell powder and natural rubber by the
vulcanization technique. The composites obtained were determined for studying the physical
properties ( hardness and density),mechanical properties ( tensile strength, tear strength,

modulus) and cure characteristics at different filler concentration.
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VRINDA

ABSTRACT

Filled rubber compounds are complex polymer system that exhibit
different properties from those of unfilled molten polymers, The use of
fillers in the rubber compounds is well known, in order to modify and
improve their properties. In earlier years much work has been done in
the development physical and mechanical properties of natural rubber
with fillers. In the present work composites are made using Tapioca peel
powder and natural rubber.Composites are prepared using vulcanizing
technique at 1500 degree Celsius.And composites obtained were
determined for mechanical properties like tensile strength,tear
strength,hardness and density were studied. The effect of different

concentration of filler with natural rubber was determined.
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SANJAY KRISHNAN

ABSTRACT

This work aims in the quantification of 4-Nitrophenol (4-NP)
electrochemically using poly-riboflavin modified pencil graphite electrode. Electrochemical
analysis of 4-NP was done by means of cyclic voltammetry (CV) and differential pulse
voltammetry (DPV) techniques. Surface characterization of adapted electrode was
accomplished by SEM analysis. The oxidation peak of 4-NP was observed at a potential of
+0.864V in Phosphate buffer solution of pH 7.2. The developed electrochemical sensor
spectacled a linear range of 10 UM to 1mM with lower detection limit (LOD) of 6.5 uM. A
voltametric sensor for 4-nitrophenol based on pencil graphite (PG) electropolymerized with
riboflavin in phosphate buffer at pH 7.2 is described here for the first time. The feasibility of
the sensor was examined in real samples and it was found to be an exceptional tool for the

determination of 4-NP.
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SUKANYA SUKHADEVAN

ABSTRACT

Vulcanisation is the process of improving natural rubber elasticity and strength by heating in
the presence of sulphur which resulting in the 3D cross linking of rubber chain. Mechanical
properties of natural rubber are related to the amount of activators, accelerators and filler.
NBR compounds have poor tensile strength and poor tear resistance. Therefore NBR is
blended with NR. Here the blend ratio of NR to NBR is 80:20. Here filler used is a mixture of
tamarind seed powder and peanut shell powder taken in equal proportions. For proper
evaluation, the amount of filler is varied in each sample. The properties are analysed by
evaluating cure characteristics, tensile strength, tear strength, young’s modulus, hardness and

density.
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