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Foreword
The Department of Science and Technology, Government of Madhya Pradesh plays a pivotal role in
promo on of Science and Technology in the State and encourages overall development pertaining to
S&T interven on specially in scien ﬁc educa on and scien ﬁc research. Keeping in mind the power of
youth it was decided to focus on giving impetus to the talent of young scien sts of the State.
The M.P. Young Scien st Congress (MPYSC) is an annual event of Madhya Pradesh Council of Science
th
and Technology. This year it will be 37 MPYSC - 2022 and will commemorate Azadi Ka Amrit Mahotsav.
During its 36 years of journey, it has evolved with improvement and with addi on of new areas to its
fold.
M.P. Young Scien sts Award ins tuted in 1986 by Madhya Pradesh Council of Science and Technology
(MPCST) is a pres gious recogni on to honor talented young scien sts of the State for their
outstanding contribu on to science. The award covers all areas of research in science including
engineering disciplines and carries cash award and a cer ﬁcate of recogni on for their research work.
The Council also oﬀers Fellowship to all par cipants of M.P. Young Scien st Congress for training and
research in any Na onal Ins tu on under scheme "Fellowship for Training of Young Scien sts (FTYS)".
The Government of India has ini ated Azadi Ka Amrit Mahotsav to celebrate and commemorate 75
years of progressive India. MPCST has organized numbers of programs under VigyanUtsav, the Fes val
of Science conceived by State Science & Technology Programme (SSTP) of Department of Science &
Technology (DST), Govt. of India to showcase emerging Science Technology and Innova on (STI)
ecosystem at States/UTs leading to Atmanirbhar Bharat. A week long program on the occasion of
Na onal Science Day ini ated by Oﬃce of the Principal Scien ﬁc Advisor to Govt. of India and
supported by Na onal Council of Science and Meusum, Ministry of Culture, coordinated by Vigyan
Prasar, Department of Science and Technology, Govt. of India in the name of Vigyan Sarvatra Pujyate
was conducted at 75 loca ons in the Country. MPCST was also entrusted and organized various
programs at three loca ons in Madhya Pradesh viz Bhopal, Indore and Jabalpur. Similarly, MPCST has
organized 75 programs on Na onal Science Day at 75 loca ons in associa on with various ins tu ons
of the State. It is therefore evident that MPCST is commi ed to create Science, Technology and
Innova on ecosystem in the State.
th

I wish all the par cipants of 37 MP Young Scien st Congress - very good luck for a aining greater
heights in future and u lize Science and Technology for Atmanirbhar and sustainable development of
India in general and Madhya Pradesh in par cular.
Dr. Anil Kothari
Director General, MPCST
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Agricultural Sciences

Assessment of Genetic Variability, Heritability,
Genetic Advance and Correlation for Yield Contributing Traits in
Advanced Breeding Lines of wheat.
Asha Kushwah
Deppartment of Genetics and Plant Breeding,College of Agriculture,
Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior (MP)
Email: ashakushwah.asha@gmail.com

Total number of five hundred and twenty two, advanced breeding lines of wheat were evaluated
for genetic variability, heritability and genetic advance under normal environmental condition at
the BISA farm of Jabalpur, (India) in 2018-2019 & 2019-2020 rabi season.
The advanced wheat breeding lines were grown in randomized complete block design and data
were collected on twelve morpho-agronomic characters. Analysis of observed data showed that
the mean squares due to treatments for all the traits in both the environment were highly
significant. GCV and PCV were highest for number of productive tiller per plant followed by
biomass per plot, peduncle length, number of grain per spike and lowest to days to 50%
flowering and days to 50% heading. Heritability estimates were high for days to 50% heading
and days to 50% flowering followed by biomass/plot, grain yield per plot and lowest for spike
length and number of spikelets per spike in case of both environments. The estimates of genetic
advance (GA) were highest for biomass per plot followed by grain yield per plot, number of
grain per spike, days to 50% flowering, days to 50% heading and lowest for spike length,
number of productive tillers and peduncle length under both environment. grain yield gave
positive correlation with number of productive tillers, spike length, number of spikelets per
spike, number of grains per spike and biomass. While it give negative correlation with days to
50% heading, days to 50% flowering and days to maturity.
This study suggests that the presence of adequate genetic variability, heritability and genetic
advance and its relationship among yield for contributing traits under normal environment is
suitable for breeding programs and crop improvement.

1

Agricultural Sciences

Relative Efficacy of Herbicides for Effective Weed Control in
Direct-seeded Rice
Badal Verma
Department of Agronomy, College of Agriculture,
Jawaharlal Nehru KrishiVishwaVidyalaya, Jabalpur (MP)
Email: badalv82282@gmail.com

Direct-seeded rice is one such cost-effective technology that has been developed to raise rice
crops with reduced water and labour requirements but weed infestation in direct-seeded rice
remains the single largest constraint limiting crop productivity. Therefore, the use of herbicides
could be more, economical and efficient to check the heavy weed infestation. Henceforth, the
efficacy of herbicidal mixtures was adjudged against complex weed flora in direct-seeded rice
under different agro-ecosystems.
A present experiment was conducted at the research farm, JNKVV, Jabalpur (M.P.)
during Kharif season in a split-plot design with three replication. The experiment was comprised
of following treatments, the main plot treatments of the experiment were rainfed and irrigated
agroecosystems and the subplot treatments of experiment were bispyribac sodium @ 25 g a.i./ha,
fenoxaprop-p-ethyl @ 60 g a.i./ha, fenoxaprop-p-ethyl + penoxsulam @ (60 + 26.7) g a.i/ha,
cyhalofop + penoxsulam @ (135 + 26.7) g a.i./ha, bispyribac sodium + (metsulfuron-methyl +
chlorimuron ethyl) @ (25+4) g a.i./ha, triafamone + ethoxysulfuron @ (40+20) g a.i/ ha as postemergence herbicides, hand weeding twice at 20 and 40 DAS and weedy check.
Among all the grassy, sedges and broad-leaved weeds,
Echinochloacolona
and Alternantherasessilis were the most predominant weeds as they contributed (30.0, 28.6%)
and (26.0, 25.0%) to the relative density of weeds however, other weeds like Cyperusiria
and Cynodondactylon also marked their presence in fewer numbers under rainfed and irrigated
agro-ecosystems.The result reveled that bispyribac sodium @ 25 g a.i./ha was found suitable for
effective control of broad leaved, grasses and sedges weeds under both rainfed and irrigated
agro-ecosystems. The application of bispyribac sodium @ 25 g a.i./ha under irrigated and
rainfed rice attained maximum values of growth parameters and yield attributing and found more
remunerative, received higher value of NMR than other treatments.
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Low Cost Method of Mass Production of Arbuscular mycorrhizalFungi by
Application of Burkholderia arboris in Potting Mix of Soybean Processing Mill
Waste and Organic Inputs of Sorghum
Dipanti Chourasiya
Microbiology Section,
ICAR-Indian Institute of Soybean Research,Indore (MP)
Email: dipantichourasiya@gmail.com

To meet UN 2030’s agenda, the exploitation of plant growth promoting microbes in sustainable
plant production assumes signifance. Arbuscular mycorrhizal (AM) fungi formsassociation with
more than 80% terrestrial plants and is being recognized as a new generation fungal biofertilizers
that not only improves crop growth, productivity and quality of produce by improving soil
nutrient mobilization,assimilation by crop and bio protection in plants. However, due to its
obligate nature, its multiplication on alarge scale tends to bedifficult and its application is
limited. The goal of the experiment was to evaluate the inoculationof Burkholderia arboriswith
AM fungi on mass multiplication of AM fungi. In this context, it is to ascertain
whethermycorrhiza helper bacteria B. arboriscan beused for mass multiplication of resident AM
fungi along with selected organic substrateson sorghum. In this experiment, B. arboriswas
assessed with, without AM fungi under sterilized, unsterilized and a combination of both and an
uninoculatedcontrol. The experiment used factorial completely randomized design (FCRD)
factorial to test B.arborisi onAMF propagation under sterilized and unsterilized conditions for 90
days. The following parameters were assessed through microscopic parameters such as spore
density, root colonization and biochemical parameters viz., AM signature 16:1ω5cis neutral lipid
fatty acid (NLFA), and phospholipid fatty acid PLFA) both in root and soil and the results
revealed that integration of B. arboris with AM fungi in substrate based organic amendment was
found to be enhance AM fungal production particularly under unsterilized condition.. The results
also reveal higher glomalin related soil protein ascompared to other combinations. The PCA also
explained the higher contribution of B. arboris infor supporting AM fungi multiplication under
unsterilized conditions. In conclusion, the addition of mycorrhiza helper bacteria B arboris with
organic potting mixes on sorghum has been found to be promising and economically cost
effective in achieving the higher AM production of native AM fungi.

3

Agricultural Sciences

Comparative Efficacy of Trichogramma pretiosum, Beauveria bassiana,
Neem Oil and Neem Seed Kernel Extract in the Control of
Fall Armyworm, Spodoptera frugiperda
Kajal Gupta
Department of Biological Sciences,
Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya, Chitrakoot, Satna (MP)
Email: gkajal5558@gmail.com

Maize, Zea mays is used as a staple food in many parts of the world. Maize belongs to the
family Poaceae, and its production is beneficial for humans and animals. The production of
maize is affected by many pests. Recently Indian agriculture scientists recognized one of the
major pests called fall armyworm Spodoptera Frugiperda in 2018. The fall armyworm is a
severe pest of many cereal, medicinal plants and others crops. It is polymorphic nature, so the
management of FAW for agriculture requires necessary attention. In the present
study, Trichogramma pretiosum, Beauveria bassiana, neem oil and neem seed kernel extract
have been used as a biological control agent for the management of fall armyworm. They
showed a positive response in maize ecosystem. Biological methods restrict the use of chemical
insecticides in the agriculture field because chemicals reduce taste and nutritional value of food
along with soil, water, air pollution and health hazards, so the biological control agents are very
effective for the management of FAW. The use of Biological agent is very beneficial for
agriculture field because these agent are chef than chemical insecticides and not show any
hazardous effect in human body, because chemical are poisonous in nature and cause disease
and damage internal organ of human and animals, and decrease nutritional value of food.
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Effect of Different Sources of Nutrient and Nutrient Levels on
Soil Health in a Vertisol
Megha Vishwakarma
Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore (MP)
Email: meghavishwakarma007@gmail.com

Determine

the effect of different sources of Nutrient and Nutrient Levels on soil health
parameters viz. soil organic carbon, very labile, labile and less labile organic carbon,
dehydrogenase activity, soil microbial biomass carbon, CO2 evolution in a Vertisol.

Field experiments were conducted during Rabi season of 2018-19 and 2019-20 with three
sources of nutrient viz., inorganic (M1),, organics (M2), (FYM, VC and biofertilizers) and
integrated source (M3), (50% inorganic + 50% organics) of nutrient as main treatments and five
levels viz. control (S1) (0-0-0 kg NPK ha-1), 100% NPK (S2) (120-60-40 kg ha-1), 150% NPK
(S3) (180-90-60 kg ha-1), 200% (S4) (240-120-80 kg ha-1) and Soil Test based (S5) (STV) NPK
(149-176-33 kg ha-1) in split plot design with three replications.
The application of organic source of nutrient significantly increased the soil organic carbon, very
labile, labile and less labile organic carbon, dehydrogenase activity, soil microbial biomass
carbon, CO2 evolution over inorganic source of nutrient but the organic source was found at par
with integrated source of nutrient during both the years.
Among the different levels of NPK the application of 150% NPK significantly increased very
labile OC over 100% NPK during second year and less labile OC during both the years. While
the application of 200% NPK significantly increased SOC over 100% NPK during second year.
However, the application of 200% NPK was found significant over STV based NPK during first
year but the levels were found at par during second year for dehydrogenase activity. On the other
hand for the soil microbial biomass carbon the application of 150% and 200% NPK were found
significant over STV based NPK level during first year. Application of 150% NPK level was
found significant over 100% NPK during first year but higher level were found at par among
themselves for CO2 evolution.
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Incorporation of Photo Insensitivity in Soybean Variety SL 958 for Improving
its Adaptation to Short Growing Indian conditions
Nisha Agrawal
Division of Crop Improvement,
ICAR- Indian Institute of Soybean Research, Indore (MP)
Email: nisha.agwl01@gmail.com

Photoperiodic genes of E1, E2, E3 and E4 confer latitudinal adaptation and allelic combinations
of these genes sense photoperiod sensitivity in soybean. These genes have been cloned and their
suitable allelic combinations for different latitudes have been identified in other countries by
development of near isogenic lines in adaptive genotypes. Such NILs and specific allelic
combinations required for different parts of our country are not known. Genetic resources for
alleles of these genes are available in India. In this study near isogenic lines are being developed
in the genetic background of an adaptive variety SL 958. Marker assisted backcross breeding is
being used for rapid development of NILs.
CAPS, dCAPS, FLP markers and Sanger sequencing were conducted to determine the genotypic
constitution of recipient variety (SL 958) at E1/E2/E3/E4 loci. Genetic resources with alternate
alleles e1-as (JS 95-60); e3&e4 (EC 390977) and e2 (JS 20-34) were selected. Hybridization,
true F1 selection, backcrossing, heterozygote selections and homozygous BC2F2 identification
were conducted by using markers for foreground selection. Plants with maximum recipient
genome were identified using polymorphic SSR markers for background selection.
SL 958 was identified to have dominant alleles at these loci. Parental polymorphic survey
between recipient variety (SL 958) and donors (JS 95-60, EC 390977 and JS 20-34) using 879
SSR markers identified up to 201 polymorphic markers. Recessive e1-as, e2, e3 and e4 alleles
have been transferred to SL 958 with the genome recovery of up to 96%. Significant reduction of
10-30 days in flowering and maturity was observed in comparison to SL 958. Similar conclusion
was observed in Ludhiana Northern latitude of India with significant reduction in days to
flowering and maturity and suitable to the Northern part of the country.
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Impproving Biological Yield ofVigna radiata by Using Bioinoculant
Payal Joshi
Department of Botany,
S.B.N. Govt. P.G. College, Barwani (MP)
Email: payaljohi120389@gmail.com

Plant nutrients help increase grain yields and provide healthful nourishment for the world's
growing population. Chemical fertilizers are used heavily in today's soil management practices,
posing a major threat to the environment, human health, and soil. As a result, the application of
inorganic manures, organic manures, and bioinoculants have the potential to increase this crop's
production capacity. The purpose of this study is to see how Bioinoculant affects the biological
yield of different green gram types in kharif season 2017. The field experiment was conducted in
black cotton soil at Barwani (Madhya Pradesh) with twelve treatments and three replications
using a randomized block design. Biofertilizers such as Rhizobium leguminosorumand PSB were
applied to seed before sowing of seeds and RDF (NPK) applied in the soil at the time sowing
below the seed. The yield attributing parameters like biological yield was recorded at harvest.
Significantly highest biological yield was recorded in treatment T12 (100% RDF + R.
leguminosorum+ PSB) and lowest in control in both the varieties (Khargone -5 and JM - 721).
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ZnO Nanopriming Improves Seedling Growth and Plant
Photosynthetic Efficiency of Wheat (Triticum aestivum)
Through ROS Signaling Under Drought Stress
Prabha Rai Kalal
School of Life Science,
Devi Ahilya University, Indore (MP)
Email: prabharai1989@gmail.com

Drought

is one of most important environmental factors inhibiting photosynthesis and
decreasing productivity of plants. The aim of the present study was to investigate the underlying
mechanism of zinc oxide (ZnO) nanopriming in imparting drought stress tolerance in wheat.
The changes in primed and unprimed wheat plants associated during drought stress were studied
by monitoring their physiological and biochemical performance. Effect of nanopriming on
germination parameters, pigment, growth analysis and chlorophyll a fluorescence were measured
to assess the effects of zinc oxide nanoparticles (ZnO NPs). Role of two ROS species,antioxidant
assays, O2.- and H2O2 were quantified spectrophotometrically.
Results showed ZnO NPs pre-treatment prevented chlorophyll degradation under drought
condition thereby improving photosynthetic performance and overall plant growth. Study of Chl
a fluorescence induction kinetics showed nanopriming to protect the photosynthetic apparatus of
plant by improving the efficiency of primary photochemistry of PSII under drought stress
conditions. Furthermore, the activity of antioxidant enzymes such as catalase (CAT), peroxidase
(POD), superoxide dismutase (SOD) and glutathione reductase (GR) were decreased
significantly in nanoprimed drought stressed plants as compared to unprimed drought stressed
plants. Lower levels of reactive oxygen species (ROS) production in NP + DS plants was
observed which indicates better tolerance to drought stress in nanoprimed plants. We also
propose role of ROS (reactive oxygen species) to act as signaling molecule in improving seed
germination by enhancing activity of hydrolytic enzymes. It is concluded that nanopriming
facilitates improved seed germination and increased seedling vigor through ROS signaling
networks thereby improving drought tolerance potential in wheat.
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Effect of Ultrasound Power Level on Drying Characteristics and Mass
Transfer DuringConvective Drying of Potato Slices
Pravitha M
Agro Produce Processing Division,
ICAR-Central Institute of Agricultural Engineering, Bhopal (MP)
E-mail: pravithamp22@gmail.com

Dried potatoes have a huge market demand among consumers. Conventionally, the drying of
potato slices is done by deep-frying. However, health-conscious consumers are reluctant to eat
fried products due to the increased concern about oil uptake. Hot air drying is another popular
method, but it requires higher energy input to achieve the required final moisture level. So in
order to yield a healthy product with less energy requirements and more quality, some emerging
techniques need to be coupled with hot air drying. Ultrasonication is one such method that helps
to accelerate the mass transfer of the water during drying and results in a product with more
desirable properties.
In the present study, the influence of ultrasonication power level (0 to 300 W) on potato slices'
mass transfer and drying characteristics during convective drying was evaluated in terms of
important properties like final moisture content, drying rate, rehydration ratio, texture, and
effective moisture diffusivity. The drying behaviour of different samples was analysed by fitting
the experimental data to four widely used thin layer-drying equations. The change in mass
transfer ability due to ultrasonicationwas quantified by calculating effective moisture diffusivity
values.
During the analysis, it was observed that ultrasonication treatment considerably influences
important properties of the final products. The development of micro pores during
ultrasonication treatment makes the water removal from the slices easier and results in a product
with a lower moisture content than the untreated one. Dried products' structure that is more
porous positively impacted the textural properties and rehydration ratio of the final product. A
considerable reduction in drying time was achieved due to the introduction of ultrasonication. An
increase in power level caused an increase in effective moisture diffusivity value, with a higher
value of 5.76 x 10-8 obtained for 300 W and 4.203 x 10-8achieved for the control sample.
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Potassium Release in Relation to Clay Mineralogy and Charge Characteristics
of Vertisols in Central India
Priya Pandurang Gurav
ICAR-Indian Institute of Soil Sciences, Bhopal (MP)
Email: priyaguravnbss@gmail.com

Few studies have been conducted to determine the release threshold levels of potassium, the
cation exchange capacity of clay minerals, charge density, and location of charge in smectite
minerals and how that may help in K fertility interpretation is rare. Therefore, the objective of
this study were i) To determine the release threshold levels for K status of two Vertisols ii) to
determine the charge density and location of charge within the clays in two Vertisols of regional
importance iii) to relate the finding with soil K availability and fertilizer management.
The soil samples were collected from two established soil series of India. One from Kheri series,
Jabalpur, Madhya Pradesh and second from Panjari series, Nagpur, Maharashtra. The release
threshold level was assesses after equilibrating the soil with 0.01 M CaCl2 solution with series of
soil solution ratio. The total and tetrahedral cation exchange capacity was measured in this
experiment and octahedral CEC was measured using the difference between total and tetrahedral
CEC.
The threshold value in terms of K concentration (release threshold concentration) of Panjari
series, Maharashtra and Kheri series, Madhya Pradesh were 0.044 – 0.049 mM and 0.043 – 0.11
mM respectively. The high release threshold K levels (K concentration, activity ratio and
exchangeable K) was found in the soils of Kheri series which is due to high biotite (trioctahedral
mica) content in this soil compared to that of Panjari series soil. The tetrahedral CEC and
tetrahedral charge density were significantly and negatively correlated with forms of K indicated
that the tetrahedral CEC as well as tetrahedral charge density contributed more to the K
fixation/release in mineral complex than octahedral CEC and octahedral charge density. The
relationships between clay minerals, release threshold levels, location of charge and forms of
potassium have been discussed.
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Response of Super Absorbent Polymer and Irrigation Scheduling on Growth, Quality and
Yield Attributes in Acid lime
Rajni Solanki
Department of Horticulture, College of Agriculture,
Jawaharlal Nehru KrishiVishwaVidyalaya, Jabalpur (MP)
E-mail: rajnisolanki82@gmail.com

The experiment

was undertaken at Fruit Research Station, Imalia, College of Agriculture,
JNKVV, Jabalpur (MP) during the year 2018-19 and 2019-20. The experiment was laid out in
Randomized Block Design with three replications and total 13 treatments combinations
including control. The present experiment was conducted to investigate the effect of super
absorbent polymer and irrigation scheduling on growth, quality and yield attributes in acid lime.
Statistically analyzed data shows that among the treatments the maximum increase in plant
height (0.53 m), canopy spread E-W direction (0.49 m) and N-S direction (0.56 m), shoot length
(2.96, 11.29, 11.53 and 12.54 cm) at 30, 60, 90 and 120 days, respectively, fruit juice pH (2.55),
juice content (51.83%) fruit volume (37.48 ml), TSS (7.36 °Brix), acidity (6.58%), ascorbic acid
(30.86 mg/100g), total sugar (5.25 %), reducing sugar (2.69 %), minimum peel thickness (1.24
mm), number of seeds/fruit (7.51), fruit weight (37.62 g), fruit yield (16.10 kg/plant) and total
NUE (8.36) with the placement of treatment T6 (50 g polymer and 30% water depletion) which
was significantly superior among all the treatments and control. Whereas, available nitrogen
(206.75 kg/ha), phosphorus (12.93 kg/ha) and potassium (331.23 kg/ha) under T10 (No polymer
and 60% water depletion) were significantly higher over control.
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Artificial Intelligence for Indian Orchards: Deep Learning Based Computer
Vision Approach for Yield Estimation of Mandarin Oranges
Subeesh A
Agricultural Mechanization Division,
ICAR- Central Institute of Agricultural Engineering, Bhopal (MP)
Email: subeesh.a@icar.gov.in

Y

ield estimation practices in orchards are vital for effective planning of storage and postharvest activities. Accurate and timely estimation of yield is also inevitable for the determination
of import-export and crop insurance plans. In Indian orchards, the yield estimation is currently
performed through visual inspection by human experts. This unscientific activity is highly errorprone, reducing income for growers while auctioning the orchards. Statistical methods employed
for grain yield predictions that leverage historical data to build predictive models are also
inefficient for fruit yield estimation. The above-cited issues motivate the development of an
intelligent fruit yield estimation system that offers more benefits to the farmers making strategic
decisions and innovative orchard management.
The proposed method accelerates ground-truth data collection through the unmanned aerial
vehicle and addresses the challenging fruit yield estimation problem through advanced artificial
intelligence-based object detection algorithms. The main goal of this study was to develop an
intelligent image processing methodology to detect, count mandarin oranges from the tree and
estimate the yield. This study focuses on detecting the harvest-ready and unripe fruits through
Faster-RCNN and YOLOv4 object detection models, replicating human vision through
convolutional neural networks. The trees were harvested manually, and the total yield per tree
was measured to compare the performance of the developed system.
The results show that the developed models work well in detecting both harvest-ready and unripe
mandarin oranges. Detection accuracy and speed of both YOLOv4 and Faster-RCNN were
evaluated. The mAP metric in detecting the mandarin oranges per tree for YOLOv4 and Faster
RCNN was 80.37% and 76.12%, respectively. The manually counted and the YOLOv4 based
detection resulted in a standard error (SE) of 11.8%. The proposed approach showed great
potential for early prediction of the yield of mandarin oranges and the possibility of its uses for
other fruit crops.
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Elucidating Potential Application of Nano-Gypsum for Effective Reclamation
of Salt Affected Soils: Synthesis and Assessment
Tirunima Patle
College of Agriculture,
Rajmata Vijayaraje Scindia Krishi Vidyalaya, Gwalior (MP)
Email: tirunimapawar@gmail.com

One of the crucial challenge and threat to sustainable agriculture is “Soil Salinity” as it leads to
land degradation and reduced crop production. This can be Conventional methods used to
overcome this challenge is reclamations of salt affected soil by scraping, flushing or adding an
amendment (e.g. gypsum, CaCl2, etc.). However, these methods have severallimitationas
amelioration of these soils comes out to be laborious, time consuming and lowin efficiency. With
an idea to explore the possibilities of nanotechnology in soil reclamation and to improve the
efficiency and economies the gypsum requirement,a detail investigation was proposed to deploy
nanotechnology in soil reclamation to overcome the above mention limitation. Further, various
combination of microbial inoculation and biochar along with nano-gypsum was investigated to
mitigate the issues of soil salinity.
Detailed investigation was conducted to synthesis nano gypsum along with soil column study
and a pot experiment. Soil samples were collected from the SAS region of Chambal command
area (M.P), soil mixed with different amendment in combination with nano gypsum, incubated
for different days and field in polyvinyl chloride (PVC)-cylinders for the leaching experiments
at different pore volumes under soil column study andthe changes in soil properties (pH, EC,
OC, Na+, Ca+, Mg+, SAR and CEC) were observed and evaluated. A pot experiment was also
carried out, with two crops sown in different pots with different treatment levels, and analysed
growth parameters.
It was observed that deployment of nano-gypsum yields significant reduction in soil pH, EC and
SAR as compared to conventional gypsum. However, combination of nano-gypsum with
microbial inoculation and biochar leads to decrease soil salinity. Further, pot experiment
revealed that consortium of nano gypsum; biomes and biochar significantly enhanced
morphological plant growth parameterof wheat and chickpea.The present study concludes
thatconsortiumof nano-gypsum (45% GR) with biochar (20t/ha) and biomes (Trichoderma
harzanium 2.5kg/ha and Pseudomonas florescence 2.5kg/ha) can be appropriate combination for
effective reclamation of salt affected soils and enhancing crop production.
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Expression of Resistance to the Pod Borer Helicoverpaarmigera
(Lepidoptera: Noctuidae), in Relation to Oxalic Acid in Chickpea
VarietiesUnderStaggered Sowing and Irrigation Levels
Yogendra Kumar Mishra
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Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (MP)
Email: yogendramishra5926@gmail.com

The field experiment entitledExpression of resistance to the pod borer Helicoverpaarmigera
(Lepidoptera: Noctuidae), in relation to oxalic acid in chickpea varieties under staggered sowing
and irrigation levelswas carried out at Research Farm of Soybean Seed Production-Unit, College
of Agriculture, JNKVV (MP) during Rabi season 2019-20 and 2020-21.
The field experiment was laid out in split split plot design with 24 treatments and three
replications. The treatments included three date of sowing i.e.15th November, 30th November and
15th December as a main plots, two irrigation levels i.e.I0-no irrigation and I1- irrigation at 35
DAS as a sub plots and four chickpea varieties i.e. JG 12, JG 36, JG 14 and JG 24 as sub sub
plots. The observation on number of eggs and larval population of H. armigera were recorded
from one-meter row length (mrl) at five randomly places were averaged separately for each plot
and made in to number of eggs and larval population per meter row length (mrl). The amount of
oxalic acid in chickpea leaves was determined by UFLC method.
The pod borer is one of the most serious pest of chickpea and plant resistance is an important
component for managing this pest. To develop cultivars with resistance to insects, it is important
to understand the role of oxalic acid associated with resistance to insects. Therefore, in this study
the ultra-fast liquid chromatography (UFLC) profiles of the leaf exudates of chickpea varieties
exhibited amounts ofoxalic acid significantly negative correlation with egg count and larvae
incidence of H. armigera.
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Novel, Chemically Bonded, Lead-free Tungsten-based Polymer Composite
Material for Shielding Diagnostic X-rays
Abhijit Bijanu
CSIR-Advanced Materials and Processes Research Institute, Bhopal (MP)
Email: bijanu1993@gmail.com

Ionizing radiations are harmful to humans when overexposed. The radiation shielding aprons,
gonad shield, thyroid shield, etc., are used to protect the operating personnel and patients from
ionizing radiations. Conventionally, lead-containing metal-polymer composite based protective
apparel is used. But lead is toxic, cancer-causing and its usage is discouraged. Further, leadbased protective apparel is not comfortable due to its heavyweight. Therefore, lead-free metalpolymer composite-based protective apparelsare a better option due to their lightweight,
flexibility, and less toxicity. The metal-polymer composites based radiation shielding material
suffers from the drawback of the non-uniform distribution of metal particles in the polymer
matrix resulting in non-uniform radiation attenuation characteristics. They are merely based on
the dispersion of metal/ metal compound particles in a polymer matrix without chemical
bonding. In this work, efforts were made to address both the drawbacks by developing a leadfree, chemically bonded, non-toxic metal-polymer composite by incorporating tungsten trioxide
(WO3) in a blend of polyvinyl alcohol and polyvinyl pyrrolidone for shielding X-rays. In
particular, WO3 was incorporated in a blend of the polymer through the dissolution technique
rather than the conventional dispersion techniques. The XRD and SEM analysis revealed the
formation of sodium tungstate and its uniform distribution in the polymer matrix, respectively.
FTIR and XPS data revealed the establishment of a coordinate bond between the polymer matrix
and the W-based filler resulting in uniform distribution. The X-ray attenuation studies revealed
that for a sample of optimized composition(17%WO3 loading in PVA-PVP blend) 2.35 mm
thickness possesses the attenuation equivalent to 0.25mm lead at 100kV. Further, this sample
possesses maximum tensile strength of 41N, which is suitable for the fabrication of wearable
apparel.
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Blue Light Emitting Carbon Nanoparticles (Cnps) from a Milk Protein and
their Interaction with Spinacia Oleracea Leaf Cells
Basasharat Suhail Wagay
Department of Chemistry,
Govt. Model Science College (Autonomous), Jabalpur (MP)
Email: basharatsuhail@gmail.com

Fluorescent Carbon Dots (FCDs) have been evolved as a promising candidate. The milk protein
casein(Cas) has been employed as carbon resource material to synthesize blue light emitting
carbon nanoparticles (CNPs) via microwave exposure.[1-2] These CDs are nano-crystalline with
predominantly graphitic structure and shows blue fluorescence under UV exposure. The carbon
dots, with a zeta potential of -11.3 mV, possessed an average diameter of 25 to 30 nm, as
revealed by Transmission Electron Microscopy (TEM), thus indicating presence of negative
charges on their surface. The CNPs were characterized by Ultra violet (UV) spectroscopy,
Fourier Transformation Infra-Red (FTIR) spectroscopy, X-ray Diffraction(XRD), Dynamic Light
Scattering (DLS) analysis and Fluorescent Microscopy(FM), and Transmission Electron
Microscopy(TEM) etc. Finally, impregnation of CDs was studied in Spinacia oleracea leaf. It
was observed that as the concentration of CDs solution increased, percent insertion (PI) also
increased, but the time required for maximal insertion decreased with increasing concentrations
of CDs in the feed solutions. In addition, number of CDs inserted decreased after attainment of
maximum number, a fairly high concentration of CDs was observed in stomata, as viewed
through fluorescence microscope.

Formation of Carbon dots, viewed through Fluorescent microscope.
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Characterization of Novel Synthetic Drug Derivatives
Divya Rana Tomar
Department of Chemistry,
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Email: divyatomar786@gmail.com

T

he main aim and objective of research work is to design the novel synthetic scheme, structural
modification, characterization, and pharmacological evaluation of new novel derivatives of
Irbesartan and Diclofenac drugs. Here we report the use of novel reagents and green
syntheticmethodology to prepare the derivatives with enhances its biological activity. It was
demonstrated that Irbesartan are medicines that dilate blood vessels which used in the treatment
of high blood pressure (hypertension), heart failure, or kidney disease in people with diabetes.
Irbesartan is a biphenyl tetrazole and an aza-spiro compound.Diclofenac Sodium is the sodium
salt of phenyl acetic acid and classified under nonsteroidal anti-inflammatory drug (NSAID) with
analgesic, antipyretic and anti-inflammatory activity, but it has limitations and adverse effects as
gastrointestinal irritation, small intestine damage, nausea, platelet dysfunction and vertigo.
Diclofenac amide derivatives are prepared with Sulphanilicacid and Napthylamine with the
following methods such as reflux and Microwave irradiation method. Acylation of Irbesartan is
done with acetyl chloride and chloroacetyl chloride with and without presence of ferric chloride
silica gel catalyst. Structural modification is carried out to enhance the properties.
The new novelDiclofenac, Irbesartan derivativesare ssynthesized and structural characterization
is carried out with the help of FT-IR, UV-Visible spectroscopy, MS spectrometry
techniques.Further we propose study pharmacological evaluation will be done by invivo and
invitromethods.
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One-Pot Metal-Free Approaches to a Novel Class of Fused Pyridocarbazoles:
Synthesis, Biological, Photophysical and Computational Studies
Monika Ahuja
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E-mail: ahujamonika9988@gmail.com

The

present work delineates development of green, metal-free domino approach for
diastereoselective synthesis of pyrano-fused-pyridocarbazolones via a [3+3] annulation reaction
reaction of several Morita-Baylis-Hillman acetates of methyl vinyl ketone/acrylate with 4hydroxy-6H-pyrido[3,2,1-jk]carbazol-6-one (HPCO) as C/O-1,3-binucleophile promoted by
DABCO as an organobase. Furthermore, an efficient microwave assisted, solvent-and metal-free
domino method for the construction of second series of α-pyrone-fused-pyridocarbazolone
derivatives in the presence of Hünig’s base is reported. In addition, a fluorescent series of furofused-pyridocarbazolone derivatives were synhesized with a family of Morita‐Baylis‐Hillman
acetate of nitroalkenes and HPCO.

The products obtained were characterized by FT-IR, NMR (1H, 13C), HRMS and single crystal
X-ray diffraction data. The in vitro antimicrobial activity of newly synthesized compounds was
carried out by broth microdilution method. The minimum inhibitory concentration (MIC) values
in µg/mL were determined. Moreover, all synthesized scaffolds were docked with most sensitive
bacterial E. coli protein (2Q85) by using Molegro Virtual Docker (MVD) 6.0. In addition, the
detailed photophysical, thermogravimetric and theoretical insights of the aforesaid molecular
structures are reported. Various important DFT descriptors of compounds are well-estimated
using DFT/B3LYP/6-31G++(d,p) level of theory.
Antibacterial studies showed that attaching carboxylate group on pyran ring of pyrano-fused
pyridocarbazolones has shown better activities (MIC up to ≥6.25 µg/mL) as compared to acetyl
one. Interestingly, incorporation of several substituents namely CF3, NO2, MeO, F, Cl and Br on
the aryl rings of pyridocarbazolones carboxylates sharply enhanced the antibacterial activities
which make them more potent than commercial antibiotic ofloxacin. Furthermore, in silico
docking studies indicated that MolDock scores of trans-isomers with E. coli protein are in
general higher than cis-isomers which are in good agreement with their observed in vitro
antibacterial activities. Furthermore, it is interesting to note that higher quantum yields in αpyrone-fused-pyridocarbazolone derivatives (Ø ≥ 0.70) and furo-fused-pyridocarbazolone
derivatives (Ø ≥ 0.75) were observed in non-polar solvents as compared to polar ones. In
addition, the synthesized chromophoric scaffolds exhibited good thermal stability with
decomposition temperatures in the range of 339-387 ºC.
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12-Hydroxy Stearic Acid Appended Amphiphilic Scaﬀ
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Anewamphiphilic

constructcomprising12hydroxystearicacid(12-HSA)attheNterminus,appendedto various aromatic heterocyclic scaffolds (hydrogelators I–IV) either in
the
backbone
or
sidechain,displayedexcellenthydrogelformingabilities,selectivelyinthepresenceofhydrogench
lorides/bromides be it in the form of liquids or vapours. This selective entrapment eﬃciency
towards hydrogen halides demonstrates an unprecedented route for the successful removal of
toxic chemicals, thus providing a safe and easy protocol for environment management. We
anticipate that the halide derivative of the amphiphile plays a vital role in driving the selfassembly mechanism and eventually the hydrogelation phenomena.

Hereinwereportthedesignandsynthesisofhydrogelators
I–VII,withthegen-eralstructure12-HSAXaathatexhibitedself-aggregation. As confirmed by DFT calculations and experimental
investigation, the halides ofthe amphiphilic derivatives are held responsible for promoting the
gelation phenomena. To confirm theselectivity towards HCl/HBr, we used numerous other
organic and inorganic acids, but ended up with negativeinference in every case. Interestingly,
our rheological experiments revealed the mechanical integrity ofhydrogelatorsI–
VIIItobesignificantly higher.
Theconformationalanalysis using FT-IR spectroscopy & powder X-ray diffraction studies
allowed us to conclude the hydrogelators to beorganized in a beta-sheet like orientation.
Additionally,
morphological
analysis
using
FE-SEM,
highlighted
that
forhydrogelatorsV&VI,theparticipationofhydrophobicandvanderWaalsinteractionsasthedrivingforc
e,might have led to the lateral association of filamentous fibrils, unlike others (heterocyclic
derivatives; hydrogelators I–IV), thereby contributing to the increased mechanical strength. In
the era of removal of toxic effluents, we speculate that the discovery of this novel class of
amphiphilic derivatives holds promise for the future clean up of hydrogen halides from the
atmosphere, thus providing a green strategy for effluent management.
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The Catalytic Studies of Highly Recoverable {Cu(II)[Cs-HACP]Cl2}
Catalyst for Alkane Oxidation
Neha Tiwari
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E-mail: tneha3902@gmail.com

The oxidation Process is one of the most essential transformations for convertingpetroleumbased raw material into useful chemicals like, diols, epoxides, alcohols, and carbonyl
compounds. Many researchers are busy for questing new catalytic system for alkane oxidation.
The alkane oxidation under optimized condition plays an important role for the industrial
research background. Some of soluble Schiff base metal complexes were widely used by
researchers as homogeneous catalyst for alkane oxidation, but homogeneous catalysts are less
manageable than heterogeneous catalyst towards stability, separation, durability and reusability.
Our aim is to design a robust heterogeneous catalyst for alkane oxidation, therefore in the present
study, we have synthesized chitosan anchored heterogeneous Cu(II) catalyst,{Cu(II)[CsHACP]Cl2} by treating chitosan incorporated schiff base ligand with cupric chloride.
The newly developed catalyst, {Cu(II)[Cs-HACP]Cl2} was characterized by scanning electron
microscopy (SEM), energy dispersive x-ray analysis (EDX), fourier transform infrared
spectroscopy (FTIR), thermogravimetric analysis (TGA), x-ray powder diffraction (XRD), XRay Photoelectron spectroscopy, BET surface area etc.
The catalytic activity of catalyst, {Cu(II)[Cs-HACP]Cl2} were tested for the oxidation of various
alkane, like cyclohexane , methyl-cyclohexane, decaline, tetraline, ethylbenzene, toluene etc.
using 70%tert-butylhydroperoxide(TBHP) as an oxidant. The influencing factor that affects the
reaction rate, such as reaction temperature, time, solvent and substrate to oxidant ratio were
investigated one by one for optimization of oxidation reaction. The catalyst, {Cu(II)[CsHACP]Cl2} showed better conversion (72.96%) for the oxidation of tetraline than other alkanes.
The proposed heterogeneous catalyst, {Cu(II)[Cs-HACP]Cl2} is very eco-friendly in nature, nontoxic, easy to separate and thermally stable upto 200-300°C.
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Dynamic Self-Assembly
Assembly of Photo
Photo-reduced
reduced Perylenediimide Directs
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Single-componentwhite
white

light emitting materials are remarkably potent for applications in
lighting devices and display media.1Hence, there is a constant urge to develop novel design
strategies for white-light
light emission. Thus, this is the first ever demonstration of white-light
white
emission arising through the dynamic self
self-assembly of photo-reduced
reduced perylenediimide.
Allrequired chemicalswere
alswere purchased from commercial source; thus, used without further
purification. UV-Vis.
Vis. spectroscopy, fluorescence spectroscopy, time
time-resolved
resolved studies (TCSPC)
elucidated the origin of white light emission aided by EPR analysis to verify the radical state.
stat
Structural optimization and identification of electronic transitions were carried out by DFT
calculations.
Herein, we report a novel single
single-component white light emitter, an electron-deficientperylene
deficientperylene
diimide scaffold (PF-BPDI),which
,which emits white light under photo-reduction.In
reduction.In the presence of
electron donors, PF-BPDIaccept
accept electrons and arephoto
arephoto-reduced
reduced to radical anion. Owing to the
intrinsic - stacking nature of perylenediimide, PF-BPDI is prone to dimerization.Such
neutral dimers ofPF-BPDIpresent
present in poor solvents like DMF and THF whichare easilyphotoeasilyphoto
reduced to form -dimer
dimer radical anion. Continued influx of visible light engenders numerous dimer radical anion, that ultimately forms excitonically coupled H
H-type
type aggregates. H-type
H
aggregates often undergoes structural relaxation to low
low-energy
energy excimeric state. The comparable
intensities of blue emissive H-type
type aggregates,cyan emissive neutra
neutrall monomer and red emissive
excimeric species spans the entire visible spectrum leading to white light emission.DFT
calculations demonstrated the dimerization of PF-BPDIto
to be thermodynamically favorable and
EPR analysis confirmed the radical character of wh
white-light
light emission. Thus, we resort to a unique
strategy of single-component
component white light emission that aims at harvesting the dynamic selfself
assembly of radical anion species.
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Mechanoresponsive, Proteolytically Stable and Biocompatible
Supergelators from Ultra Short Enantiomeric Peptides with
Sustained Drug Release Propensity
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Stimuli-responsive low molecular weight hydrogelatorsinvites immense interest from diverse
segments of biomedices and biotechnology. Distinctly, herein we report the newly synthesized
enantiomeric ultrashort peptides of general formula Me-(CH2)8-CO-NH-CH(X)-COOH, where X
= CH2Ph in hydrogelatorI (L-Phe) &II (D-Phe) respectively,that displays excellent selfassembling propensity in physiological buffer at room temperature.
Interestingly these biomolecules were endowed with mechanoresponsiveness, injectability and
high mechanical integrityas confirmed by rheological measurements. Importantly they revealed
resistance towards proteolytic degradation. Indeeddose dependant cell viability studies using
MTT assay in four different cell lines namely PANC-1, S1, HCT-116 and MDAMB-231, further
confirmed the biocompatibility of the hydrogelators in vitro. The structurall aspect sheet of
the hydrogelators were concluded on the basis of temperature dependant NMR , IR, PXRD and
computation studies.
We developed a userfriendly delivery system, hydrogel nanoparticles (HNPs) with our
mechanoresponsive and biocompatible hydrogelators, as these particles exhibited promising
influence due to enhanced surface area. Also the HNPs revealed excellent drug release kinetics
for the model drugs 5FU/Doxorubicin at physiological conditions in a sustained manner
depending on the physicochemical parameters of the drugs. Taken together these results we
envision that our designed hydrogelators and the delivery vehicle generated therefrom might
represent a promising tool for administration of significant drug concentration at the lesion sites
for prolonged period, thus providing a better strategy for quick pain relief, rapid recovery and
reduced systemic side effects.
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An investigation of Knoevenagel Condensation Reaction using
Green Solvent and Green Catalyst
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G

reen chemistry principles were employed to manufacture green NPs of Ag from aqueous
leaves extract of Neolamarckia cadamba. Secondary metabolites present in leaves extract to
reduce the Ag+ into Ag NPs. Secondary metabolites are important in the production of NPs.
Secondary metabolites play a significant part in the production of NPs, due to which
biosynthesized NPs are gaining attention and being used in the organic transformation
Knoevenagel condensation and biological area. Gram(+ve) and Gram (-ve) bacteria were
employed for the evaluation of the antibiotic activity of Ag NPs. FT-IR, UV-Visible
spectroscopy, SEM-EDAX, and XRD were used to analyse the fabricated NPs. The
identification of functional groups on the surface of NPs was done using FT-IR spectroscopy.
The peak was found at 435nm in the UV-Visible spectrum. Obtained results confirm that the
green method is a rapid, single-step and environmentally benign process and an alternative
chemical process without using any hazardous chemical.
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Synthesis, Characterization and Biochemical Properties of Nickel Complexes
of Amino Acids (Arginine, Methionine, Histidine, Threonine)
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N

i (II)-amino acids coordination compound having octahedral stereochemistry, the general
formula [NiL2Cl2] where L= Arginine, Methionine, Histidine, Threonine ratio (1:2) have been
synthesized and characterized by element analysis, molar conductance, and FTIR bonding
pattern between the metal ion and ligand show similar to each other. The electrochemical
behavior of the entire synthesized compound was studied using cyclic voltammetry. Free radical
scavenging activity (DPPH assay, ABTS assay) and anti-diabetic activity (α-glucosidase
inhibition assay) were performed, and found that both the activities showed moderate inhibition.
The study will be helpful to provide an alternative remedy for the cure and treatment of targeted
disease.
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Two Dimensional Ti3C2Tx MXene Nanosheets for Electrochemical Reduction
of Carbon Dioxide to Multi-carbon Products in Aqueous Electrolytes
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In

the present era, rapid industrialgrowth and energy productionemancipate most of the
greenhouse gasesin the environment. Among different gases,continuous emission of carbon
dioxide (CO2) to the environment leads to adverse effects on the entire ecosystem. As per the
Mauna-Loaobservatory, the present CO2 level is ~416 ppm in the atmosphere; the increase inthe
concentration of CO2in every year consequences global warming. Therefore, it isimperative to
explore novel and efficient strategies for capturing and converting CO2 into valuable synthons.
In this work, two-dimensional (2D) Ti3C2TX MXene has been successfully synthesized by a topdown approach,involving selective etching of the Aluminium layer from the parent titanium
MAX phase (Ti3AlC2) to yield the MXene nanosheets. The structural and morphological
characteristics of the as-prepared Ti3C2TX MXene have been characterized bypowder X-ray
diffraction, Raman spectroscopy, and field-emission scanning electron microscopy. CO2
adsorption studies have been carried out using BET surface adsorption analyser. Electrocatalytic
CO2 reduction properties on the prepared MXene are evaluated using a conventional threeelectrode system.
Various physical characterizations have confirmed the successful formation of Ti3C2TX MXene.
The CO2 capture studies reveal that the prepared adsorbent has the maximum adsorption capacity
of 0.16 mmol/g at 298 Kand 1 atm pressure. The presence of Ti metal centres in the adsorbent
favours the CO2 adsorption through physisorption, which is supported by low enthalpy of
adsorption of 29 kJ/mol. Contrary to previous CO2 electroreduction in organic electrolytes, the
present electrocatalyst exhibits more than 50% of faradaic efficiency for the formation of C2+
production in environmentally benign aqueous system. Mechanistic investigation using
Tafel'splots showssingle electron transfer is the rate-determining step for product formation.
Moreover, the catalyst features excellent stability for product formation. Thisexcellent
electrocatalytic performance is theconsequence of its superior conductivity and the presence of
Ti metal centres. Thus, thisstudy can provide a positive impact on the development of Ti-based
earth-abundant catalyst for C2+ product formation in simple aqueous electrolytes.

25

Chemical Sciences

Modification ofChemical Properties of MicrocavityPolaritons
Using General Laboratory Practices to Check their Compatibility in
Semiconductor Application
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Polaritons can be created by placing molecules or quantum dots in optical cavities, or by using
the enhanced electromagnetic fields that occur at the surfaces of metal nanostructures. This
research paper describe both theory and experiments, and deal with topics ranging from the
synthesis of the above said material to check their properties. The unusual states that arise from
coupling between light and the optical transitions in materials.This research Paper is mainly to
reveal the modification of chemical properties of microcavitypolaritons using general laboratory
practices to check their compatibility in semiconductor application.To give a wide range of
material used for microcavitypolaritons for the semiconductor based devices.
Polaritons inherit their attributes from both their light and matter constituents. More rigidly, a
polariton is a quantum mechanical superposition of a photon with a matter excitation, the latter
being a collective mode in solids and superconducting circuits or an electron in atoms, molecules
or even superconducting devices to denote the coupled light and polarization fields that form a
mixedmode excitation in a semiconductor system. Because the original analysis by Hopfield
focused on bulk semiconductor systems, the inclusion of spatial dispersion made it necessary to
introduce ‘additional boundary conditionsto match the single incoming electromagnetic field at
the semiconductor– air interface with the two propagating polariton modes inside the material.
Polaritons are hybrid particles made up of a photon strongly coupled to an electric dipole.
Examples of such a dipole include an electron–hole pair in a semiconductor, which forms an
exciton polariton. Photonic and electronic systems support many common universal phenomena.
This research is based on the need of advanced material that are the main result brought by the
chemical change.

26

Chemical Sciences

Physicochemical Analysis of Some Transition
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Many

efforts have been made to control nanostructures of transition-metal oxides using
replication process, chemical processand template technique.The properties of 2D nanomaterials
can provide a platform to develop high-performance sensors. (2D) materials, are single-layer
materials, these are crystalline materials consisting of a single layer of atoms. They can be
usedinphotovoltaic, semiconductors, electrodes and water purification etc.
This research paper is to reveal some information of novel compounds, predicted to be easily
exfoliable from a parent bulk compound, with anisotropies that largely outscore those of already
known 2D materials. Outcomes of this work will provide a comprehensive reference for future
studies of anisotropic response in thin crystals and point to new materials for the next generation
of anisotropic 2D devices.Transition metal oxides are materials mostly used for catalytic
applications due to their half-filled d-orbitals that make them exist in different oxidation states.
However, they show lower catalytic activity toward ORRs. To improve this shortcoming, it is to
be hybridized with inert metals or carbon-based materials. The hybrid cathode will show highest
power density as compared with pure MnO2 catalyst.
In this paper future prospects, and challenges for the development of sensors based on 2D
materials are also discussed for future advancements.2D-nanomaterial-based electrochemical
sensors that can be used to check for contaminations from heavy metals, organic/inorganic
compounds, poisonous gases, pesticides, bacteria, antibiotics, etc., in water or air, which are
severe risks to human wellbeing as well as to the environment. It has also been discussed the
advances made in the field of infrared photodetectors and electrochemical sensors and how the
structural properties of 2D nanomaterials affect sensitivity and performance.
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In recent times, luminescent metalnanoclusters (MNCs) have emerged as a promising alternative
class of fluorophores forthe interdisciplinary field of research owing to their superior properties
to other conventional fluorophores such as quantum dots and organic dyes.The role of the small
molecules towards the preparation of metal nanomaterials generates a lot of research interests
spanning perhaps all branches of Science and Technology.
In this present investigation, we have prepared Silver Nanomaterial (AgNM) system using the
salt of silver and L-Tyrosine (serving both as a capping and a reducing agent outside the protein
milieu)as precursors in alkaline medium (pH~11). We have also used various spectroscopic
(e.g., steady-state, time-resolved, etc.) as well as microscopic techniques (e.g., TEM, FESEM,
AFM, etc.) to characterize this AgNM system. For the study in the biological system, cell
imaging, FACS, protein leakage studies, etc. were utilized.
Herein, we report anAgNM system which is indeed unique and exclusive; it is a dual component
system comprising of larger Silver Nanoparticles (AgNPs) and smaller Silver Nanoclusters
(AgNCs). The AgNM system exhibited a strong Surface Plasmon Absorption Band (SPAB)
which is a typical signature of the existence of larger NPs. At the same time, the AgNM system
demonstrated photophysical properties which are typically encountered with AgNC systems.
Interestingly, AgNPs demonstrated very efficient anti-microbial activities against both Grampositive and Gram-negative bacteria along with the most pathogenic fungus, Candida albicans.
The importance of this work is that this investigation demonstrates the combating ability of our
AgNM system against pathogenic strains (Candida albicans and Bacillus cereus) as well.The
mechanistic aspects of cell death were studied and conclusively reported that cell death occurs
via the generation of active singlet oxygen (1O2) species inside the cell lines after the treatment
with our AgNPs which in turn creates cellular stress.
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Transthyretin (TTR), also known as prealbumin, is a highly conserved protein, found in several
vertebrate species. Dissociation of TTR tetramer followed by aggregation and misfolding of the
monomers causes genesis of insoluble amyloid fibrils, which might systemically lead to
peripheral and/or autonomic neuropathy, and other systemic manifestations.Single point V30M
mutation is linked with accelerated aggregation of TTR to cause hereditary type of amyloidosis
polyneuropathy.
In this study, we used molecular dynamics (MD) simulations to investigate the role ofV30M on
the structure of TTR monomer. 100 ns MD simulations of the wild-type and V30M TTR
monomeric form were performed using NAMD software employing the CHARMM force-field
for the protein and water models. The simulation trajectories were analysed using VMD utilities
to obtain structural features such as, root-mean-square-deviation, secondary structure, hydrogenbonding and native contacts.
Results from MD simulations provided insights about the role of V30M monomer on TTR
monomer. These results clearly showed that the V30M mutation disrupts the interactions in the
EF helix and B-C strands that are critical for the structural stability of the TTR monomer. In
particular, the B-C strand is perturbed and transformed into a loop conformation, which might
changer its folding and hence, the aggregation pathway. These structural insights can be used to
design small molecules against the familial amyloid disorders.
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Purification of protein from crude biological material is a key concern in molecular biology.
The therapeutic protein expression in the bacterial or animal cell needs to express a purification
tag (like His and Ni-NTA tag) along with the protein of interest (POI) for purification. The
expression of the tag needs more vector insert size that reduces cellular compatibility. After
purification of POI along with the tag, we need a precession enzyme for the removal of the tag.
Here, we develop a retro-Gly tag resin that enables chemical-based N-terminal containing
proteins purification from a mixture of protein and also from cell lysate without affecting the
protein structure and function. It has diverse applications in life sciences, including therapeutics
and medicine.
Here, we report a methodology where a single amino acid, glycine, enables metal-free protein
purification. This robust platform is enabled by a Gly-tag resin for site-specific capture,
enrichment, and release through chemically triggered C–C bond dissociation by resonanceassisted electron density polarization. After purification of the protein, we check the function,
structural integrity, and cellular availability of native protein. This method is helpful in the
recovery and recycling of the Gly-tag purification resin that allowed us to reduce the cost of
operation. The technology facilitates the separation and isolation of N-Gly tagged proteins from
a mixture of proteins and cell lysates. The purified POI has unperturbed cellular receptor
availability and efficacy.
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Nowadays there has been a raised global call for conversion of molecules to money by design
and developmentof sustainable processes.Specifically, to synthesize a library of commercially
essential heteroaromatic azo compounds, classical diazotization pathways require the use of bulk
of acids, drastic reaction conditions, additives, and catalysts. In this context, to surmount
detrimental environmental impacts and ecological limitations,screeningtwo governing factors
viz., solvent and material at laboratory level affordsprimary solution.
Present paper elicite robust, metal free pathway to synthesize molecular architectonics. The
protocol hassubstantiate the quality of approach over classical diazotization reactions.
Gratifyingly, a high ecoscale value and a low E-factor validate thisenvironmentally benign
protocolto achieve (E)-2-(phenyldiazenyl)benzo[d]thiazoles. Structures of all the synthesized
compounds were validated on the basis of spectroscopic techniques.In addition,computational
toolswere utilizedto screen plausible mechanism plus to evaluate their hole/electron transport
potential.
Intrahopping transport insights of holes/electrons in (-SCH3 (BAS), H (BAB), -CF3(BAF)) azo
benzothiazolesfacilitate roads for BAS as a promising dye sensitized solar cell candidates. These
findings were theoretically corroborated by significant chemical hardness and LHE values which
envisage the synthesizedcompounds as fresh entrants for organic electronics devices. Moreover,
the results serve as promising asset to tailor optoelectronic devices of interest without noble
metal resource restriction.
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The

secondary α-amino acid, proline, having high β-turn forming propensity is known to
stabilize discrete conformations in peptides. A similar influence is ascribed to N-methylated
amino acids with the advantage of the introduction of a side chain functionality. In this report our
effort lies to modulate the conformational analysis (solid phase: x-ray diffraction analysis;
solution phase: NMR and CD measurements) of two terminally protected synthetic tripeptides
Boc-N-MePhe-Aib-Xx-OMe, where Xx is Phe in peptide I and mABA (mABA: Meta amino
benzoic acid) in peptide II, forming β-turns stabilized by 4 → 1 intramolecular hydrogen
bonding. Up to now, a significant amount of work has been dedicated to employing different
strategies in stabilizing β-turn mimics. However, to the best of our knowledge, these novel
examples represent a unique crystallographic evidence of a β-turn mimic nucleated by an Nmethylated amino acid (N-methylated phenylalanine) and Aib as corner residues and stabilized
by the conformational features of the acyclic tripeptides. The literature documentation further
reveals that the aromatic residue containing the amyloidogenic peptide calcitonin, consists of
ribbon like structures, which twist back upon them- selves to form a tubular ensemble.
Interestingly, the FESEM images of peptide II shows a ribbon like morphology, resulting due to
the aggregation of supramolecular helices in higher order self-assembly. Importantly, peptide I
which also produces supramolecular helices does not produce any type of morphology under
similar conditions emphasizing the importance of the location of the aromatic residue in the
peptide sequence in generating a particular morphological structure. This report may open a new
avenue in introducing β-turn motifs, replacing proline turns, in the bioactive conformation of
selected peptides. They may also assist in understanding the structure and function of misfolded
disease causing peptides like prion and Alzheimer's amyloid.
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T

his paper presents the feasibility of the use of recycled aggregates from the dismantled
pavement for the preparation of e new concrete for pavement construction. The purpose of the
present work is the assessment of the mechanical behaviour of concrete mixes prepared with
recycled aggregate by replacing natural aggregate with crushed concrete taken from the
demolition of pavements.
A control concrete mix with natural aggregates (without recycled aggregate) is designed with
locally available materials for compressive strength of 30MPa by Indian Standard procedure as
prescribed in IS 10262- 2009. Two types of concrete mixes were prepared with 50%,100%
replacement of natural aggregates with recycled aggregates. In order to determine the
compressive strength and flexural strength at different ages. In total, 36 specimens, 18 cylinders,
and 18 beams were cast and tested. Freshly mixed concrete was also tested. The testing was
conducted as per the Indian Standard guidelines for tests.
In the case of the fresh concrete sample, it was found that the workability of the fresh concrete
was slightly higher but still in the same slump range as for normal concrete. However, the
density of the freshly mixed concrete was slightly lower when compared with concrete made
with natural aggregate.
For the testing of hard concrete, it was observed that for a longer curing period the compressive
strength as well as flexural strength of the test sample, decreased significantly as the content of
recycled aggregate increased and was slightly affected in case of the early age of the sample, But
the same time density gets slightly affected.
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The popularity of Carbon fiber reinforced polymer (CFRP)as a strengthening and protective
material against different types of loading is due to its exceptional properties such as high
toughness, high specific strength, etc. To predict its performance under impact loading and while
designing protective civil and military structures, impact perforation study of carbon fiber
reinforced composite sheets is of utmost importance. This work basically concentrates on two
major areas of impact perforation study, determining perforation characteristics and
understanding the perforation process.
This was achieved through numerical simulations and experiments. Cross-ply, angle-ply and
quasi-isotropic CFRP laminates of square shape of span 200 mm, each of two different
thicknesses, 1 mm and 2 mm were considered in this study. These laminates were impacted
byrigid conical and CRH (caliber radius head) 3 ogive nose steel bullet for a wide range of
velocities.A numerical model was developed in ABAQUS/Explicit using Hashin damage criteria
to understand the perforation process and behaviour of CFRP sheets under impact loading.
Experimental results of high velocity impact on cross ply CFRP laminates were utilised for the
model validation purpose.
The reliability of the model was assessed by comparing its numerical prediction with the
experimental findings of cross-ply laminates.The perforation characteristics obtained as results
from numerical simulations were in good agreement with experimental tests.The influence of ply
orientations and thickness at different impact velocities on the performance and energy absorbing
capacity of the laminates were discussed. Effective laminate configuration which will result in
better performance of CFRP in terms of energy absorbing and damage resistance against impact
loading has been sought. Quasi isotropic laminate proves to be very effective against impact due
to orientation of fibers in all possible directions. Subsequently, the findings of this study can be
utilisedfor design purpose.
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Long runout debris flows are significant geomorphological processes which are crucial in the
process of landscape evolution. When the interact with human environment, such events become
disastrous and it is necessary to understand the potential impact of such events, to minimize the
risk. The flow rheology is very critical in the case of debris flows and most numerical models
uses single rheology to understand all debris flows.The existing calibration methods for
rheological parameters consider total volume of flow, which is highly challenging when coarse
DEMs are used.
In this study, a new numerical model is proposed (Debris Flow Simulation 2D, DFS 2D), which
can simulate both debris flows and earth flows, using three rheologies.The model also considers
the effect of bed entrainment, which increases the flow volume during the runout process and
provides the output for velocity, height and entrainment at each time step, for each cell. DFS 2D
is a simple alternative to the complex models, with a user-friendly GUI and output formats. Two
new calibration methods are also proposed in this study, with more focus on the area affected,
rather than the total volume of flow.
The applicability of the model is tested for a debris flow event happened in China, using
Voellmy Salm rheology. The rheological parameters for the event were calibrated using two new
approaches proposed in this study. The values of the rheological parameters of the model, dryCoulomb and turbulent friction, for the event were calibrated, as 0.1 and 1000 m/s2, respectively.
The results indicate that DFS 2D can be satisfactorily used to understand the volume changes
and area affected by debris flows.
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The

time-dependent behaviour of clayey soil is a great concern for predicting long-term
settlement or expansive characteristics, especially for large-scale projects.This soil behaviour
leads to volumetric changes in expansive soil, crack formations and consequently tremendous
losses on the infrastructure. However, there is limited information in the literature, particularly
on the time-dependent swelling behaviour under alternate wetting-drying cycles.
In this study,the time-dependent swelling behaviour ofIndian Black Cotton (BC) soil is
investigated at different compositions(0%, 5%, 15%, 25% and 35%) of industrial waste,i.e. fly
ash (FA). The prepared samples are cured for 7 continuous days. A series of alternate wettingdrying cycles are performed in cured samples in Oedometer for different days (7 days, 14 days, 7
days and 7 days) and investigate the time-dependent deformation behaviour and influence of the
wetting–drying cycle in free swell condition. The experimental data were analyzed using the
Elasto viscoplastic model considering swelling (EVPS Model). The mineralogical characteristics
of both natural and reconstituted samples were investigated using the scanning electron
microscope and X-ray diffraction spectroscopy. Further crack behaviour in the alternate wettingdrying cycle is analyzed using image processing.
The experimental result shows that the swelling-shrinkage behaviour is significantly influenced
by water retention, clay content, and the number of wetting-drying cycles. The time-dependent
swelling coefficient diminished with the wetting-drying cycle and increased FA composition.
The swelling strain limit is observed to be related exponentially with FA content. Further, the
time-dependent swelling behaviour of BC soil and reconstituted soil is predicted using EVPS
Model and presents the accuracy and suitability of the model. The addition of FA lessens the
development of preferential zones for cracking in alternate wetting-drying cycles. However,
primary cracks are significant and consistent with up to 15% FA blended soil even after being
subjected to different wetting-drying cycles.
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Self-compacting concrete does not need vibration for casting. Its liquidity and disintegration
resistance ensure high levels of homogeneity and provide concrete resistance and
finishing.Fatigue is defined as a fracture in a localized portion of a structure that has been
subjected to cyclic. Traffic, wind, ocean waves,others can contribute to this stress. The fatigue
life of a structure is determined by stress levels, stress range, and the number of cycles, all of
which are connected to the material used.The objectiveis to study the properties of SCC and the
Design Mix. Partial replacement of cement with agriculture waste and industrial waste and its
effect on strength parameters.To find out the optimum dosage of mineral admixtures and wheat
straw ash.To check the behavior of SCC under cyclic loading.To establish common point and
stability point curves under cyclic loading.First tested wheat straw ash and marble powder for
chemical analysis as per Indian standard. The second experiment is performed on the physical
parameters of cement, sand, aggregate, wheat straw ash, marble powder, and GGBS as per
relevant Indian standards. The third experiment is done on fresh SCCwith L-box, V-box, and
slump test to know the rheology of concrete mix of three different grades on M30, M50, and
M70. The last experiment is done on the hardened concrete for compressive strength,tensile
strength, monotonic loading, cyclic loading, stability, and fatigue loading on relevant specimens
such as cubes,cylinders, and RCC beams. A 50-tonne frame with a hydraulic actuator is used for
the cyclic loading experiment.
From the chemical analysis, it is found that WSA has a considerable amount of silica, alumina,
and other constituents in it and can act as a pozzolanic material. WSA can also be used as a
partial replacement for cement. Study shows that increase in the percentage of mineral
admixtures, Superplasticizer demand increases. Optimum dosage is found that 10%,20%,20% of
WSA, MP, and GGBS respectively for the replacement of OPC. And they have also shown the
maximum strength on various trials performed. The tensile strength of concrete is increased by
1.1 % on 28 days. In the WSA SCC mix, the early age Compressive Strength and density of
Manufactured SCC over the Nominal mix are low and with the age of 28 days, it gains the full
strength. Cyclic load result shows the high plastic strain range which increases toughness and
reduction in brittleness of concrete. The Load-Deflection curve of all cylinders and beams
follows the parabolic path till the failure. Peak stresses corresponding to a common point and
stability point is 80-90% of the envelope curve.Cyclic loadings have an impact on the ductility
and peak load of beams that fail in shear because they require longer anchorage lengths. For RC
behavior to be considered, building codes must considerall these elements.The use of the
stability point curve in defining the permissible stress levels of SCC, where reduction of
compressive strength because of repeated loading has to be taken into account, is discussed. The
locus of common and stability points was determined from the cyclic load-deflection curve. The
identification of these is an important contribution to the design of SCC.As a result, the amount
of plastic strain plays an important role in determining the maximum stress level that may be
tolerated.
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Presently transportation infrastructure is incapable of accommodating the present needs of many
Indian cities.The roundabout designed three decades back is inefficient as the vehicle density
increased significantly. Reassessment of these intersections is necessary to provide seamless
traffic flow that avoids accidents and suffice future needs.
Polytechnic Chauraha,a five-legged rotary asymmetrical geometries with varied traffic flow, is
considered. The video graphic traffic survey carried out for the study and signalling system is
proposed as per the IRC method. The result is forecasted and simulated in the PTV Vissim
simulator to validate the result.
The traffic study shows that level of service of connecting roads is beyond the permissible limits
with many accident-prone conflict’s points.Three different signal time is calculated and analysed
with simulators to overcome congestion. The output of this research will help the government in
policymaking.
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I

CT stand for Information and communication Technology which has been changed the face of
traditional rural area. ICT treat as an activator for stimulate different transformations. ICT
revolutionized our country to the digital era and the economy also move towards the cashless
economy.Administration of India had instigated the enormous Digital India program and also
offers the lots of facilities and services to various rural government departments and all rural
customers also. ICT has been used by various sectors of government like in rural development
department for citizen awareness, in agriculture department to make financially strong system, in
healthcare department for effortlessly remedial the peoples, in education department for
knowledge. In this paper we examine the ways to collect e-governmental ICT schemes from
Satna districts. The accessibility of these data becontingents on the gradation of transparency and
organization of each e-governance schemes. Simple Random Forest, CART, and J48 method
used to analyzed and classification of ICT dataset.in Satna district of Madhya Pradesh. A total
1200 respondents were arbitrarily carefully chosen for this study. The data was collected using
questionnaire. The collected data was analyzed with WEKA tool to comparing using many
classification techniques to find the result. The result demonstrated that the j48 decision tree
method produces healthier outcomes as compare to others (CART, Random Forest) decision tree
methods.
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The intention of this paper is to empirically compare two closely related (and considered novel
metaphor based) nature inspired algorithms and then to use this comparisons to shed some light
on randomized hypercomputation. The Bat (BA) and the Novel Bat (NBA) Algorithms are two
of the recently created nature inspired algorithms with the claim of novelty in both of them as
both of them uses different randomization, but how novel (or similar) are they in reality remains
very unclear especially from the practical perspective.
Therefore, here I compare both of them on a time variant, data dependent, unexplainable, real
world classification function created especially for this purpose. Particularly I create two
classification machines one derived by BA and another derived by NBA by using weighted liner
loss twin support vector machine (WLTSVM) and compare it with other state of art classifiers on
the real world UCI machine learning datasets. These machines are especially compared with
each other also.
The results shows that machines perform differently with respect to other classifiers but are
extraordinary similar between themselves, as they agree with each other up to even four decimal
places. Moreover, these machines form a perfect example of a coupled Turing machines which
are claimed to be hypercomputational. But, here it can be shown that unless one has an access to
the uncomputable input and use it intelligently one cannot hypercompute.
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With Increasing dependency on Internet

and web applications, The main objective of system
administrator is to make system secure from attacks and vulnerabilities. Vulnerabilities are
increasing day by day there are total 169990 vulnerabilities reported in National Vulnerability
Database (NVD) till January 2022. Security risk management provides way to manage the
growing threats and vulnerabilities. Security of system can be measured in terms of risk level
present in the system , with increasing risk level security of system decreases.
Objective of this paper is to develop a framework for estimation of risk of vulnerability reported
in NVD by using metrics of Common vulnerability scoring system CVSS and deriving metric
equations specific to user environment. The developed framework quantifies the Risk associated
with vulnerability using existing Base metric equation and deriving equation to calculate a factor
Likelihood of exploitation. And this Likelihood of exploitation is used to calculate Risk.
Proposed formula to calculate Risk level is Risk Level=(Minimum[(CVSS Score + Likelihood
of exploitation) ,10]).This formula is applied on some vulnerabilities of NVD and checked
.Results shows that proposed risk estimation formula is effective for risk measurement.
Measuring Risk is important for system’s security .Calculation of risk for vulnerability and
prioritizing vulnerability according to risk associated with it ,can help system administrator in
securing system , As there are many vulnerabilities exist in system ,Quantitative risk assessment
of vulnerabilities helps in prioritization of vulnerability and preventing system from attack.
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This paper simply presents an accurate and automated system for the early screening of breast
cancer abnormalities utilizing the breast thermal images based on Deep transfer learning. The
deep transfer learning model i.e. Visual Geometry Group 19 (VGG 19) is used in this approach
for the correct classification of Breast thermal images into either normal or abnormal.
This VGG 19 model is trained with the help of Static as well as Dynamic breast thermal images
dataset consisting of left, right and frontal view breast thermal images. These breast thermal
images are taken from the Database for Mastology Research with Infrared image for the first
time. For the sake of genuine comparison, two other popular deep transfer learning models like
Residual Network 50 (ResNet50V2) and InceptionV3 network are also trained with the same
augmented dataset consisting of left, right and frontal views breast thermal images.
The VGG 19 based early screening system delivers the best testing accuracies as compared to
other two deep transfer learning models. The VGG 19 achieves an encouraging testing accuracy
of 94% on the Dynamic breast thermal images testing dataset utilizing the frontal-view breast
thermal images as input. Whereas the testing accuracies of 91% and 85% are achieved by the
ResNet50V2, InceptionV3 models respectively over the Dynamic breast thermal images testing
dataset utilizing the same frontal-view breast thermal images as input.
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The

fly ash based geopolymeric concrete (FA-GC) is the alternative green and ecofriendlymaterial in various construction and infrastructure applications. Mechanical properties
prediction using machine learning models is the demand of the modern age. Hence we develop
Random forest regression (RFR) model using a machine learning technique for predicting the
compressive strength of FA-GC. The model was developed using the Jupyternotebook web
application provided by the anaconda computing packagein python programming. The FA-GC
contains Fly ash (FS), Coarse Aggregate (CG), Fine Aggregate (FG), Sodium Hydroxide (ND),
Sodium Silicate (NT), Alkaline activator to binder ratio (AK/FS), Molarity (MY), Curing
Temperature (CP), oven curing duration (CO) and testing age of the sample (AS) were used as
input variables for model development. Total numbers of 297 datasets were prepared using
previouslypublishedresearch papers in the field of FA-GC.The prepared dataset was split into
90% training and 10% testing dataset for implementing the developed machine learning model.
However the performance of the developed model was evaluated usingthe coefficient of
determination (R2), Mean square error (MSE), Root mean square error (RMSE), and mean
absolute error (MAE). The performance result for the testing dataset is0.907, 32.308MPa,
5.684MPa, and 4.689MPa respectively. The results show the better performance of the
developed RFR machine learning model and the strong correlation between predicted and
experimentally measured compressive strength. Moreover, the accuracy of the RFR model was
also evaluated using the cross-validation method and it was found that 92% RFR model
accuracy. The developed model may be much helpful in predicting the compressive strength of
FA-GC for the construction sector and increasing the utilization of fly ash forthe green India
mission.
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With the advent of Internet of Things, Artificial Intelligence and Machine Learning, the life of
parents has become easy. It generally becomes a challenge for a workingwomen to take care of
their infants and hence they take long leaves and even some mothers quit their job. Mothers work
only when their baby sleep but mothers can not go too far from baby as baby may wake up
anytime and cry. So with the help of IoT technology, the Artificial Mother Monitoring System
will monitor baby through sensors and will let the mother know if the child has wake up or
something is not right through sms.
This monitoring system works on 2 sensors i.e. PIR sensor to monitor the physical movements of
a baby and the other is noise sensor which detects whether baby is crying or not. This system
works on the hybrid combination of noise and PIR sensor. The thresholds will be set in
combination of both PIR and noise sensor. The combination of noise and movement intensity
will decide whether baby is awake or not and once the decision is taken by the algorithm, the
message will be sent to the mother. Thus we can call this system as intelligent artificial mother
monitoring system.
After the deployment of proposed idea, various phases of analysis of data collection and
preprocessing, the final output, according to the expectations, were recorded with the accuracy of
92% of systems acting in coordination. The environment of artificial mother monitoring system
has been tested in 2 different environments (motion and noise). The reactive time was in
coordination with 92% of accuracy. Meanwhile the data collection and preprocessing of data has
achieved 100% accuracy. In MNCs this framework can be deployed. In each clinic there is
extraordinary ward where infants are kept. In this ward, this framework can be introduced to
screen the infants and deal with them. It may be deployed in InHouse Environment, it will assist
moms who are alone at home and have to deal with various household chores and babies at the
same time.
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System-on-chips

(SoCs) employed in modern consumer technology integrate various
intellectual property (IP) blocks. However, hardware threat of IP counterfeiting poses a grave
concern pertaining to secure and safe usage of consumer electronics (CE) systems. Moreover, the
IP counterfeiting or piracy not only harms the original vendor’s income but its reputation as well.
Hence, it entails developing a robust hardware security approach against the IP counterfeiting
threat.
Watermarking is a prevalent hardware security mechanism which offers detection of IP
counterfeiting. This paper presents a deep watermarking mechanism where the signature is deeply
implanted into the IP core by embedding it during four different phases of high level synthesis
(HLS) design process. The proposed approach was implemented on Intel i5-8250U processor with
frequency 1.60 GHz. The experimental results have been performed on various digital signal
processing (DSP) based IP core benchmarks such as FFT, IIR filter, FIR filter and ARF.
Finally, the experimental results have been analyzed in terms of security and design cost
overhead. The security achieved using the proposed watermarking has been measured using a
probability of coincidence (Pc) metric which indicates the probability of coincidently detecting
the vendor’s watermark in an unsecured (non-watermarked) design. The results highlighted that
very lower Pc (in the range of 10-4 to 10-20) is achieved using the proposed approach, indicating
higher security against IP counterfeiting threat. Further the impact of embedding the
watermarking constraints on design cost, which is a function of area and latency, was analyzed. It
has been observed that the proposed watermarking approach offers strong security at trivial design
cost overhead (average 1.7%).
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Crop loss due to pests and plant diseases has also been rising worldwide, in spite of various
smart agriculture solutions to control the damage. Researchers have proposed several image
processing, machine learning, and deep learning algorithms for automated disease detection and
identification. With the promising results generated by transformers in the area of natural
language processing (NLP) researchers have employed vision transformers for computer vision
tasks. To the best of our knowledge vision transformers are not yet explored for plant disease
detection.
In this work, a Vision Transformer-based CNN model has been proposed for plant disease
detection. The architecture is a hybrid of convolutional layers and the Vision Transformer.
Initially, four blocks of the VGG16 pre-trained model are used to process the input image for
feature map generation. In the second step, the feature maps are converted into one-dimensional
and further processed using transformer blocks which consist of multi-head linear attention.
The experiment has been evaluated on two large-scale open-source plant disease detection
datasets: PlantVillage and Embrapa. Experimental results show that the proposed model can
achieve 99.19%, 99.26%, 99.16%, 99.96%, and 99.15% accuracy, precision, recall, AUC, and
Kohenn’s kappa score on the PlantVillage dataset. The model attained 92.77%, 93.94%, 92.15%,
99.05%, and 92.50% accuracy, precision, recall, AUC, and Kohenn’s kappa score on the
Embrapa dataset. The model can obtain significant improvement over the current state-of-the-art
methods in plant disease detection.

46

Computer Science Engineering and Information Technology

PACO-RNN: Particle Swarm & Ant Colony Optimization Algorithm
Based Cyber Attack Detection Model Using Multiclass Classification Using
Recurrent Neural Network
Priyanka Dixit
Department of Computer Science and Engineering,
Rajiv Gandhi Proudyogiki Vishwavidyalaya, Bhopal (MP)
Email:priyankadxt048@gmail.com

Now a day’s cyber attack is one of the critical problems of cyber-space and becomes a barrier
for online data privacy and protection. Numerous systems, devices, applications are available
including intrusion detection system, firewalls, antivirus, snort, etc for protecting information
over the network but still due to various vulnerabilities the security is still compromised. Cyber
security is always an interesting and challenging area among scientists and researchers. Many
traditional techniques were previously used for data classification such as data mining; machine
learning to overcome the attack detection problems, regret each of techniques has its own merits
and demerits. In this paper, propose an attack detection model in which a fusion of particle
swarm optimization and Ant colony optimization algorithms (PSO-ACO) used for concurrent
attribute optimization and optimal feature selection. For the classification recurrent neural
network (RNN) and support vector machine (SVM) are used. The experimental result has been
evaluated on KDD cup 99 dataset. After evaluation, results shows that the proposed technique is
outstanding in terms of performance as compare with other conventional techniques.
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The extent and reach of biodiversity change have multiplied manifold in the last few decades.
However, most work related to the analysis of biodiversity change is devoid of the quantitative
aspect; central to biodiversity change analysis. Empirical analysis of species abundance &
distribution thus plays a prominent role in the study of biodiversity change; characterized by biodiversity loss & biodiversity alterations. Moreover, the study of biodiversity change using
computational techniques has gained much attention recently due to the magnitude of their
applicability in diverse domains. Community detection (CD) is thus explored to model the
topological elements associated with biodiversity change driven by climate change & land-use
conversion; as it has already been found to perform better for existing problems of subgroup
discovery & network analysis in complex systems.
However, the existing CD approaches are unable to meet the growing demands of dynamic and
data-intensive complex networks. In this regard, quantum machine learning (QML) has
emerged with exceptional capabilities in dynamic storage & manipulation of data due to quantum parallelism, need for lesser parameters, dynamic cluster assignment, etc. QML based
CD algorithms have thus recorded exponential speedup in classical systems with better
efficiency & time complexity.
Accordingly, QML based CD algorithms are explored and evaluated on standard real-world
networks&novel benchmarked datasets for empirical validation. GS-QIEA (geographically
sensitive-quantum inspired evolutionary algorithm) has been proposed as a novel QML based
CD approach; implemented by flow weights based assignment of the distance matrix. It is found
to outperform state of the art CD methods; validated by modularity-based comparative analysis
and centrality analysis; thus cementing improved performance of QML based CD in the analysis
of biodiversity change.
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Solar energy is the fundamental sources of energy in the Earth's climate system. The energy that
drives the climate system comes from the Sun. The absorbed energy is converted back to heat,
which causes the Earth to warm up and makes it habitable. Surface Temperature is a radiative
temperature it’s different from air temperature.
In this study different patterns of land cover were identified and investigated, their impact on
LST, NDVI, and NDBI, and determined correlation between LST, NDVI and NDBI. Taken 26
May 2021 Landsat 8 satellite data , ARC GIS 16.0 and ERDAS imagine 16.0 software were
Used.
The present study is focused on determining the Land use Land cover, Land surface
Temperature, normalized difference vegetation index (NDVI), normalized difference and built up index (NDBI), and correlation between LST, NDVI and NDBI for Kolar River catchment.
This is classified into different land use/land cover (LU – LC) types using NDVI, NDBI and
threshold values, iterative self – organizing data analysis technique and maximum likelihood
classifier. A classification system composed of five classes – Agriculture, Forest, built-up area,
water body, and bare soil, and build relationship of LST with the NDVI and NDBI over LULC.
The classified built-up areas showing maximum temperature 49.72 °C, high NDBI value 0.68
and low NDVI value -0.96, and water body have minimum temperature 22.84 °C degree,
minimum NDBI value -0.83 and minimum NDVI -0.95 values. LST build a strong negative
correlation with NDVI, and shows strong positive correlation with NDBI. Built-up area and bare
land have maximum temperature due to increasing anthropogenic activities. Spatial variation of
Land Surface Temperature, NDBI and NDVI in a particular land cover has been critically
analysed and mapped.
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Drought is a period of below average precipitation in a given region, resulting shortages in
water supply. It adversely affects the soil moisture, surface runoff availability in rivers and
recharge of ground water. Thereby threatening economic & environmental conditions and in
extreme cases the human survival. There are three types of drought: Metrological drought,
agricultural drought and hydrological drought. Objective of this paper is to assess and monitor
metrological drought using SPI method.
Standardized Precipitation Index (SPI) is a tool to quantify the drought characteristics, widely
used for its simplicity and variable approaches to dignify a drought. To fulfill requirements of
this objective, there is a need of grid wise forty years rainfall data (1981 to 2020) of Satna
region.
The obtained rainfall data is computed by SPI method. The range of SPI value, in which ≥ 2 is
extreme wet condition of land and ≥ (−2) is the extreme condition of drought. Lower the SPI
value indicates higher the drought severity. The observation clearly shows that Satna constantly
suffered by drought. The outcome is interpolate and draws up in the form of drought map by the
help of ARC GIS 10.3. The result conveys that out of 40 years grid1, 4, 5, and 7 suffers extreme
drought condition. Grid 9 and grid 3 tolerate severe condition of drought. Whereas grid 2, 6 and
8 suffered by moderate drought event. Mild drought occurs in grid 10 and grid 11. The
conclusion of this paper is to show the ardent need of better management of water resources in
Satna region
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Climate change is one of today's most important challenges, and its

effects on ecological
elements have had disastrous consequences for the world's biodiversity. Many tree species'
fruiting phenology has been affected by climate change, which has resulted in extraordinary
alterations in the ecological dynamics of many forest ecosystems. The goal of the research was to
determine the influence of climate change on land surface temperature (LST) and vegetation in
the Bundelkhand region of Madhya Pradesh. Due to deterioration of forest resources, poor socioeconomic profile of people, and development initiatives such as mining and quarrying, this
region is highly susceptible to climate change consequences.To quantify these consequences,
remote sensing satellite images such as Landsat 7 (Enhance thematic mapper), 8 OLI/TIRS level
1 from April 2001, 2011 and 2021 were used in a machine learning technique. Pair wise
metrological data was used to identify implications on LST. The satellite data was classified
using a random forest classification algorithm in order to determine the influence on vegetation.
The study's findings suggest that between 2001 and 2021, the built-up area increased
significantly. Ever-increasing population has put enormous strain on land use resources, which
has been further exacerbated by migration of rural people to urban areas in the quest of work and
a better way of life.The NDVI and LST correlation has showed a negative correlation, with
higher LST values corresponding to decreasing NDVI values. This is to be expected, as rising
surface temperatures have detrimental repercussions for the health of the vegetation and
ecosystem.
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Remote Sensing & GIS technique was used for extracting geomorphological characteristics of
watersheds. Its application provides an efficient and accurate means for evaluation of these
characteristics. Drainage system delineation is important to better understand hydrologic system,
water resource management and its planning. Morphometric analysis of any drainage basin in a
systematic method has a great importance in understanding hydrological behavior of the basin.
Morphometric parameters describe the topology, the structure, the platform and the relief of
basin area. Its characteristics are commonly used for planning & management of regional
hydrological models. Physical characteristics of watershed provides some pre-information
mainly runoff, stages of its development and soil loss productivity characteristics. Morphometric
parameters viz; Stream order, Stream length, Bifurcation ratio, Drainage density, Drainage
frequency, Drainage texture, Form factor, Circularity ratio, Elongation ratio and Compactness
ratio etc. were measured for prioritization and compound parameter values were calculated and
finally prioritization of seven sub watersheds was marked.
Morphometric parameters are relevant and useful to identify various characteristics of drainage
Watershed. Patterns, shape, stage of stream, as well as help to correlate with lithological
characteristics. GIS and Remote sensing techniques have proved to be accurate and efficient tool
in drainage delineation and their updation. Stream order show the Watershed is 5th order
watershed with dendritic drainage pattern and with homogeneous nature and some area with
parallel drainage pattern. The average Bifurcation Value of study area 2.98, usually these values
are common in the areas where geologic structures do not exercise a dominant influence on the
drainage pattern. The Drainage density of Watershed is 1.75indicating moderate drainage
densities. The Moderate drainage density indicates the Watershed is permeable. It also shows the
Texture of Watershed is Moderate.
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Short-term load forecasting (STLF) is primarily concerned with assisting decision-makers in the
stable and optimal operation of power system.Unlike developed countries, the load profile of
Madhya Pradesh (MP) state has poor correlation with weatherparameters resulting in irregular
anduncertain behavior that makes it very difficult to forecast precisely.Hence, even
proventechniques, like, Long Short Term Memory (LSTM),fails to perform well.Therefore, a
framework with improved input featuresforan hour and a day-ahead forecasting is presented in
this study, with the goal of achieving reliable accuracy for practical applications.
This work focuses on improving the input features to handle multiple anomalies in the data's
periodicitiesfor forecasting an hour and a day-ahead load. The lagged variables were employed
as distinct features for load series, which were derived by examining the historical load data
correlogram. Exogenous inputs like temperature and rain are appended in the input features that
together carries maximum possible information and interrelations for reliable forecasting. An
LSTM model can learn more effectively from the hidden representation of the input feature
space and produce better results.
The proposed framework has been tested on real data of different zones of the MP State Load
Dispatch Centre.The results for an hour and a day-ahead forecast attains average MAPE
of[2.28%and 6.51%], [2.01%and6.17%], and [1.87%and5.73%]respectivelyfor East, Central, and
West zone. The proposed method is also able to maintain an average hourly MAPE of around
2.05%, and average daily MAPE of 6.13%, with a peak error of 511.14 MW (hour-ahead) and
724.25 MW(day-ahead) fortotal load of MP.This encourages the application of proposed
approach for electric utility in load scheduling and electricity tradingwith secure operation and
low overhead costs.
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With

the exponential growth in wireless communication in the past two decades,
electromagnetic
interference
(EMI)
becomes
a
serious
issue
for
mobile
communication.According to Federal Communication Commission (FCC), therange of
frequency for Ultra-Wide Band (UWB)is 3.1GHz to 10.6GHz for unlicensed applications, which
is used for local or short distance communication system. In order to minimize the EMI, this
work proposes a new reconfigurable Bandstop Filter (BSF). The response of the filter is switched
single band to dual band BSF. When theswitch is OFF, it gives single band bandstop response
with bandwidth of (1.72GHz -5.72GHz) and when switch is ON, it offers a band pass response
from 1.96GHz – 4.55GHz to facilitatemobile communication (3G, 4G, and 5G).
The proposed bandstop filter is simulated and optimized using Computer Simulation Technology
(CST) software (in frequency-domain solver). The filter is designed with Rogers RT/duroid 5880
dielectric sheet having dielectric constant (ℇr = 2.2), loss tangent (tan δ = 0.0004), the substrate
height is 0.51mm and copper material thickness is 0.017mm. The stub topology based band stop
filter is proposed, the switching is done using Silicon PIN diode (BAP70-03). When PIN diode is
ON, it gives dual band BSF otherwise it offers single Band BSF.
For validation of the |S| parameter of filter, transmission line model of the filter is proposed and
consequently even and odd mode impedance is calculated analytically. Further measurement of
fabricated structure is done onAgilent E5071C VNA (Vector Network Analyser) and 10Volt DC
supply.Themeasured results are in good agreement with simulated results. Acompact size of
(0.178λg × 0.674λg) and highest skirt factor of 108dB per GHz is achieved.It is observedthat,
this filter has a very important role to avoid unwanted signalbetween two communication system.
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Recently unprecedented interest has been immersed towardsthe development of

NO2sensor to
detect the lower concentrations (ppb) of NO2. It is one of the most dangerous air pollutantswhich
cause various health diseases such as acute respiratory illness, olfactory paralysis,emphysema,
bronchitis, and influences the metastasis of blood-borne cancer cells.
In this communication, we have proposed a most viable recipe to deposit large and uniform 2D
MoS2 via chemical vapor deposition (CVD) technique. In addition, a rapid and clean, surface
energy assisted method is discovered to cracks and wrinkle-free transfer of continuous single
crystal and monolayer of MoS2 on interdigitated electrode device (IDEs) which is suitable to
detect NO2 at ppb level.
This optimized recipe is suitable to produce large-sized single crystal of MoS2 of the crystal side
length 75 µm and monolayer film of size 700 µm on SiO2/Si substrate and c-plane sapphire
respectively. MoS2monolayer sensor exhibit ultra-sensitivity even at ppb level with rapid
response and recovery time.Furthermore, remarkable selectivity in the presence of other
interfering oxidizing and reducing gases along with 1.4 ppb limit of detection (LOD) and 4.6 ppb
limit of qualification (LOQ). First principles-based Density Functional Theory (DFT) has been
employed to verify the adsorption of NO2 on the surfaces of the 2D monolayer MoS2
material.Sensor integration with resistance readout circuit for real time monitoring has been
proposed,simulated, and experimentally tested.Real time monitoring of NO2 concentration at ppb
level is a major bioindicator for early detection and diagnosis of various diseases.
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Owing to the augmentation of future wireless communication and the emergence of fifthgeneration (5G) communication, the development of the intelligent cognitive system is the need
of the hour. The rapid growth of various wireless technologies has increased the demand for a
high data rate, which cannot be attained by purely increasing the transmission powers as it can
cause environmental and economic concerns. This work attempted to design a deep learning
(DL) framework for the joint precoder prediction and relay selection based on the maximum EE
towards real-time configurations with a low latency during the online deployment phase.
This paper analyses DL-driven joint relay selection and precoder designing problem for underlay
cognitive relay networks (CRNs) where each node is equipped with multiple antennas. We first
design the energy-efficient precoders using DNN for the secondary source and each relay node
and then perform the relay selection based on the maximum achieved energy efficiency (EE) of
the secondary system (SS). The desired predicted precoders weights by the proposed DNN
satisfy the power constraints, rate constraint, and interference constraints at the primary receiver
(PR). Different DNN configurations are investigated and select the best DNN based on the
minimum mean squared error (MSE) for predicted precoders.
A dataset of 50000 samples is generated from the augmented Lagrange optimization method and
the entire offline generated dataset is bifurcated in 80% and 20% for training and testing,
respectively. The designed DNN framework predicts precoder weights during the online
deployment phase with lower computational complexity with minimum error. Results of the
proposed DNN are validated from the monte carlo simulation and probability of feasibility on the
MATLAB tool.
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This paper presents an implementation and control of multifunction solar power fed single
phase single stage grid-integrated supply system (SPSSGISS). The proposed system is
accomplished with a solar photovoltaic (PV) panels, insulated gate bipolar junction transistor
(IGBTs) based full bridge voltage source inverter (FBVSI), passive filters (L and RC), connected
loads at the point of common coupling (PCC), utility grid and signal conditioning circuit.
The PV panels convert light energy into direct current (DC) electrical energy. The DC electrical
energy is converted into alternating (AC) energy via FBVSI. At the AC terminals of FBVSI the
supply affected with power qualities and these are filtered with passive filters. The signal
conditioning circuit facilitates attenuation of the sensed signals and also provides isolation
between micro controller and power circuit. It is contained with a hall-effect voltage transducer
(LV25-P) and current transducer (LA-55P).
The non-linear characteristics of PV panel facilities maximum power harvesting ability. The
harvested maximum PV power from PV panels is supplied to the grid as well as connected load
at the PCC in grid synchronization manner. In the proposed SPSSGISS, control of FBVSI is
responsible for harvesting maximum PV power, synchronizing it with the utility grid and power
quality improvements facilities. To harvest maximum PV power, an incremental conductance
(InC) based control scheme is used however, to extract grid synchronization signal a time
delayed based synchronization technique is developed. To test SPSSGISS performance, its
control scheme is implemented on a low cost microcontroller DSP TMS320F28379D. Its
multifunctional performance is observed as active power supplier, power quality improver and
flexible alternating current distributor. Under such performances the proposed system injects the
power into the grid within IEEE 519 (2014) standards.
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It is a well-known fact that the dependency of non-renewables sources needs to be reduced to
deal with global warming. Solar energy is one such option which is in abundance in India. Solar
PV cell are utilized to trap this energy and convert it to electrical energy. The PV cell has the
ability to convert near about of 20 % of solar energy to electrical energy. The output of PV cell
depends on solar irradiation and panel temperature and panel terminal voltage, based on which
MPP can be attained. Hence, work is to be done to achieve that point operation for MPPT.
This work presents a comparative study between two maximum PowerPoint tracking (MPPT)
methods in MATLAB/Simulink program that are incremental conductance method and genetic
algorithm-based method. Genetic algorithm is based on the Darwinian evolution theory of
survival of the fittest, which states that the fitter and stronger individuals in a population have a
higher chance of creating offspring for the next generation by random mutation and natural
selection. The study is performed with variable irradiation and temperature.
On simulation, the results obtained are found to give boost converted output voltage of 502.13 V
for GA MPPT method and 501.50 V for INC MPPT method. In addition, the output power of
boost converter for variable irradiation is found out to be 92.26 KW for GA and 90.41 KW for
INC respective only comparison results, GA has clear upper hand over INC method in terms of
performance.
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A conformal beam scanning broadband antenna array (CBFBA) is proposed and designed in
order to meet the defense requirement in X-band (9.0-10.4GHz) applications centered at 10 GHz
on a cylindrical surface capable of circumferential beam steering through +/- 30 degrees while
maintaining gain optimally. Generally, CBFBA is made of microstrip patch antennas due to their
advantages of light weight and low profile. Conformal arrays can be utilized for scanning a wide
range.
The antenna circuit is printed on Roger 5880 substrate having dielectric constant 2.2 and
thickness of 2.04 mm. The total size of proposed CBFBA is 90 × 31.60 × 2.04 mm3 and it is
excited with inset feed to achieve -10 dB bandwidth of 1.4 GHz (9.0 – 10.4GHz). Further it is
conformed at a radius of 200mm of a cylindrical surface.
The radiation efficiency within the BW is maintained above 90 % whereas the gain is close to
12.4 dB at 10 GHz. The proposed CBFBA is designed, investigated, and fabricated and tested
experimentally. The measured results are in well agreement with simulated results which
confirms the validity of the design. Further the design has been extended to form a 1×4 array on
a cylindrical surface to mimic its real time application in aircraft and missile bodies To steer the
beam in desired direction in the angular range +/- 30 degree suitable phase shift is provided in
each element. To overcome the effect of curvature of the conformal surface, phase compensation
is applied to individual elements so as to maintain the beam directionality and gain.
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The demand and consumption of milk and its products have significantly increased due to their
high nutritional values. Milk spoilage and adulteration during processing, packaging and
transportation are some of the significant challenges to the dairy industries. Thus, facile,
sensitive and point-of-care techniques are desirable for efficient quality monitoring of milk.
In the current work, a fluorescence-based method with a point-of-use colorimetric sensing
system was developed to test the quality of the milk in real-time using fluorophores (fluorescein
isothiocyanate dextran (FITC-dex) and tris (2, 2′-bipyridyl) dichloro ruthenium (II) hexahydrate
(Rubpy)). The fluorescence intensities of fluorophores were optimized to predict the pH of the
milk samples using a color sensor device (CSD) and were cross-reference using a fibre-optic
spectrophotometer (FOS). The developed CSD and FOS measured the pH and adulteration in a
linear range of 4 to 9 pH units and 0-70 mM urea levels in milk with a quick response time of 30
seconds and 5 min. The average percentage recovery of the developed CSD was found to be
102.37% for spoilage detection and 104.68% for urea adulteration whereas 96.11% and 100.77%
for spoilage and adulteration detection, respectively by FOS.The interday variability for pH
sensing by the CSD and FOS was evaluated and expressed as a percentage relative standard
deviation (%RSD) which was found to be 1.89 for CSD and 4.72 for FOS.
The results indicate that CSD and FOS can act as suitable tools for spoilage and urea adulteration
detection in milk samples.The color sensor-based pH detection is an accurate and quantitative
approach and could be suited for in-line pH detection and for packaged fluids.
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Variable speed drives are growing and varying. Drives expanse depend on progress in different
part of science like power system, microelectronic, control methods, and so on. With the use of
space vector technique to electrical drive control the, efficiency and reliability of drives increase
and volume, weight and cost of them decrease. Due to the improved operating characteristics
they give to the equipment control, Escalators pumps, elevators and conveyor belts all operate
more effectively if they are soft started. In turn, the SVPWM method and FLC method reduces
maintenance, conserves energy and plays a significant part in improving plant performance and
operating costs.This paper presents a novel design of a Sugeno fuzzy logic control scheme for
controlling some ofthe parameters, such as starting current, speed, torque, flux, voltage, etc. of
the induction motor. Induction motors arecharacterized by highly non-linear, complex and timevarying dynamics and inaccessibility of some of thestates and outputs for measurements, and
hence it can be considered as a challenging engineering problem.The development of advanced
control techniques has partially solved induction motor’s speed controlproblems; because they
are sensitive to drive parameter variations and the performance may deteriorate ifconventional
controllers are used. Fuzzy logic based controllers are considered as potential candidates forsuch
an application. Further, the Sugeno control strategy coupled with rule based approach in afuzzy
system when employed to the induction motor yields excellent results compared to the other
methodsas this becomes a hybrid & integrated method of approach. Such a mixed
implementation leads to a moreeffective control design with improved system performance, costeffectiveness, efficiency, dynamism, &reliability. Its performance is therebyevaluated for the
speed control. The simulation results presented in this paper show the effectiveness of themethod
developed & have got a wide number of advantages in the industrial sector & can be converted
intoa real time application using some interfacing cards.
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Over

the last few years, silicon-photonics has solely relied on the integration of on-chip
photonic integrated circuit and optical-interconnect applications to meet the ever-increasing
demand for high-speed and wide-bandwidth information processing. Indeed, optical modulators
are the most intriguing component of the optical communication system, and lot of efforts has
been put to explore efficient optical modulation. Incorporating a Si-based optical modulator with
a resonating structure or periodic structures such as gratings or photonic crystals can improve
modulation efficiency by increasing light-matter interaction. The problem can also be solved by
introducing the concept of incorporating electro-optic material into the Si-structure. In this paper,
we have experimentally demonstrated a highly efficient optical modulation by utilizing multiple
Silicon-Indium Tin Oxide (ITO) heterojunctions in form of sub-wavelength grating. Optical
modulationis realized by utilizing the electrically tunable permittivity of ITO in the engineered
waveguide.
In the paper, the fabrication of the grating embedded Si rib waveguide and conventional rib
waveguide is carried out using electron beam lithography and PICOMASTERmask less
lithography respectively followed by deep reactive ion etching of Si. Following that, ITO is
deposited on the top of the etched structure using RF sputtering at 0 sccm oxygen and 40 sccm
partial pressure. The electro-optic measurements are carried out using a tunable laser source, a
polarization controller, a microscope, and a high-resolution optical spectrum analyzer. The fiberoptic output of the laser source excites the TE-polarized mode at the input of the Si-ITO
multiple-heterojunction based grating embedded rib waveguide. A single-mode lensed fiber
collects the transmitted light at the other end of the device.
The modulation performance of the proposed grating-based Si-ITO rib waveguide and the
conventional Si-ITO rib waveguide are compared.Incorporating the electrically tunable
permittivity of ITO, significant change in complex effective index, modulation efficiency VπL of
0.32 V-mm and a high extinction ratio of 21 dB/mm is obtained in engineered grating-based SiITO rib waveguide whereas modulation efficiency VπL of 2.5 V-mm and an extinction ratio of 7
dB/mm is obtained in a normal Si-ITO rib waveguide. Blending grating in the waveguide led to a
slow light effect further adding to strong light-matter interaction and thus higher modulation
efficiency is achieved in engineered Si-ITO rib waveguide. The proposed device with its strong
confinement, compact device footprint and efficient optical modulation finds applications in onchip optical modulation for optical communication, computing, and optical interconnects.
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Microstrippatch antenna (MPA) is designed to detect the tumor in the human brain. It is aimed
to design the MPA, the location of tumor can be easily targeted by rotating antenna array around
the head. Brain tumor is the growth of abnormal cells in human brain. Various types of brain
tumor exist such as noncancerous (benign) and cancerous (malignant). However the growth rate
of any tumor may vary. Nervous system factor that affecting the nervous system by the tumor
depends upon location of tumor in the brain. Earlier detection of it can be beneficial for an
individual in saving of own life.
The proposed design is simulatedoncomputer simulation tool microwave studios (CST MWS)
software. To achieve this aim, FR4 substrate is used whose main characteristics include low cost,
durable, low maintenance cost and easy to fabricate. Antenna is initially simulated on computer
simulation technology (CST) microwave studio software. Antenna is designed for size 60mm ×
60mm while it works at frequency 4.3 GHz. For accurate detection of tumor and to check the
efficiency of antenna- return loss, current density and SAR (Specific Absorption Rate) are
determinedfor healthy and unhealthy brain. On final analysis, it is found that antenna is effective
in operate at designed frequency and can detect the tumor.
Analysis of antenna is done on CST software in two ways includes performance of antenna with
healthy brain and unhealthy brain. On the basis of it, return loss, current density and SAR are
determined. Calculation of these parameters indicates the effectiveness of designed antenna.By
adoption of this antenna, it will help in early detection of tumor. So, inference can be made that
antenna is satisfying all criteria which is necessary for its performance. Also, it is low cost, easy
to maintain and easy to fabricate on low cost FR4 substrate. Hence, it is recommended to adopt
this MPA due to its high accuracy and better results.
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In this work, for the first time, we investigated the role of Ferroelectric (FE) spacer in a
Negative Capacitance (NC) FinFET. Sidewall spacers being a pathway to the fringing fields,
polarizes the FE spacer and results in voltage amplification in turn, lowering the effective barrier
and increased driving capability.
In order to implement a NC-FinFET, the respective device simulations are carried using
SentaurusTCAD. The electrical properties of the proposed device are calibrated with the ITRS
projections for 14 nm node production quality FinFET. Thesimulation setup includes properly
tuned device dimensions, metal work function and conventional drift/diffusion.
We have proposed four different spacer placement configurations to realize better performances
in terms of higher ON current, mitigation of Negative Differential Resistance (NDR) and better
Sub-threshold slope (SS), etc. Using well-calibrated models, we found that instead of placing a
Dielectric (DE) spacer, if we use a FE spacer, enhanced electric field due to FE polarization can
be achieved thereby, producing a higher ON current. The optimized performance is attained by
placing a FE spacer at the Source (S)end and DE spacer at the Drain (D) end respectively. ON
current of the proposed configuration i.e., the combination of FE-DE spacer (NCFS structure), is
~30% higher than the baseline FinFET. Moreover, the proper arrangement of the DE-FE spacers
also helps to mitigate the NDR effect and hence, makes the NC devices more reliable for analog
applications.We also evaluated a design space window for a good capacitance match to achieve
NC effect for optimized device design.
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The design of the Sigmoid (SM) Activation Function (AF) is described in this work, and all of
the characteristics of 4, 8, and 12-bit precision are compared. The Sigmoid AF was created using
LUTs at room temperature in the vivado HLS programme. The Vivado HLS tool is used to
evaluate and simulate these designs, which are then implemented on the Zybo Evaluation and
Development kit (xc7z020clg400-1).
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Hydrothermal Synthesis of Reusable Rod-Shaped Copper Ferrite for Dye
Degradation and Bacterial Disinfection
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Rapidly growing world are facing a much serious problem with water pollution. Therefore, the
discovery of reusable, low cost, multipurpose, optimizable, and environmentally benign
materials are urgently required for the decontamination of water. The present investigation deals
with the synthesis of copper ferrite their optimization of magnetic properties, degradation of dye
and bacterial disinfection.
Copper ferrite nanoparticles were fabricated, initially definite amount of copper sulphate and
Iron(II) chloride aqueous solution mixed together, and add it drop wise into the sodium
hydroxide solution, followed by obtain brown powder using co-precipitation route, furthermore,
performed hydrothermal incubation with different concentration of PEG and water at varying
temperature 50 ̊C to 200 ̊C.
Synthesized copper ferrite characterized by X-ray diffractometry (XRD), UV-Visible (UV-VIS)
spectroscopy, Infra-red (IR) spectroscopy, Scanning electron microscopy (SEM), Transmission
electron microscopy (TEM) and vibrating sample magnetometer (VSM) are used to investigate
the composition, microstructure and magnetic properties of copper ferrite nanoparticles. It was
observed the highest concentration of PEG responsible for the synthesis of highly magnetic rod
shape structure of copper ferrite and with the decreasing concentration of PEG the magnetic
properties decreasing sharply. The magnetically restorable rod shape copper ferrite efficiently
deactivated the concentration ofE. coli and S. aureus around 99.99% and it is also found that
rhodamine 6G concentration reduced 60% in dark condition and 81% in presence of light from
water. This research will be open various research opportunity not only water purification. It
would be also helpful for cell tracking and separation, immunoassays, drug delivery
vehicles,wound healing, development of safe mask, food preservation and surface sterilization.
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Sustainable Recycling of Marble Waste for the Development of Low Density
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Hugequantity of marble waste is generated by marble processing units during cutting, grinding
and miningoperations and dumped onto open land areas. The generation and accumulation of
such wastes is an alarming concern for environment as it causes other hazardous issues such
asland exploitation, air pollution and contamination of soil and water through leaching
processes.The solution to address this environmental concern is effective management and
recycling of generated waste. This research focuses on the utilisation of marble waste
particulates as reinforcement for the development of LDPE-MW (low density polyethylenemarble waste) composites using injection moulding technique at two different temperatures
(110oC and 140oC) for potential building applications.
Marble waste was collected from marble mine situated in Chittorgarh district, State of Rajasthan,
India. It was dried in an oven at 110oC for 6 hours. The dried sample was crushed and passed
through sieve (ASTM-35). The sample was prepared to achieve 1.0 % moisture content and used
for analysis.The homogeneous mixture of marble wasteand LDPE was prepared manually. The
as prepared mixture was transferred to the injection moulding machine at different melt
temperatures (110oC and 140oC). The concentration of marble waste in LDPE ranges from 50500 gm.
By adding marble waste particulates, the produced composites demonstrated better mechanical
strength when compared to pristine LDPE and reduced the amount of polymer (plastic). The
addition of marble waste particles enhanced the flexural strength and thermal conductivity of
LDPE-MW composites. The inclusion of 50% marble waste particulates resulted in a 55%
increase in flexural strength and 45% increase in thermal conductivity. The microstructure
investigation revealed excellent particulate-matrix bonding. More than 50% marble waste can be
employed as a filler and reinforcing material in the obtained flexible composites, which have the
potential to be used for multifunctional applicationssuch as architectural cladding wall panel,
electrical insulating floor tiles and damping pads. Large amounts of marble waste produced
duringindustrial operations can be used to make LDPE-MW composites. This alternate solution
can reduce the hazardous effects of marble waste disposal and damage to the environment.
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Patches of Tropical India with Special Reference to Gwalior City
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Urbanisation had significant impact on the world's

climate which amplified the effects of
climate change. To deal with the situation there is need to assess the environment and steps
should be taken in regulating the climate change. For this purpose six urban patches from central
India were taken into consideration to estimate and compare the biomass and carbon
sequestration potential of standing vegetation of Gwalior city along with assessment of soil
organic carbon and its variation on seasonal basis.
Standard methodology was adopted in assessing the various parameters related to study.
Sampling was done randomly and permanent quadrats were laid down at each sampling site .To
evaluate biomass, carbon fixation potential, trees with a diameter of >10 cm were considered
followed by allometric equation. Soil carbon was evaluated by Walkley and Black (1934)
method.
The results revealed that trees contribute maximum in sequestering the atmospheric carbon with
Site II highest and Site VI lowest. The soil organic carbon was found maximum at top layers of
soil and decreases towards the depth at all the sites during different seasons of the year. State
Forest Research Institute Polipathar, Jabalpur Madhya Pradesh (ISFR,2019) summarized their
work by concluding that urban forests act as source of global climate change by lowering
greenhouse gases. In current study soil carbon undergo substantial fluctuations over the course of
year in seasonal patterns with winter season dominating other seasons almost at all the sites
which is in accordance with (Kumari et al., 2018; Bhat et al., 2014).The soil organic carbon
decreased down the profile with increasing depth in all the sites which is in harmony with the
previous workers (Kumari and Nema 2017, Sheikh et al., 2013, Bhat et al., 2014).The results
concluded that vegetation along with soil helps in storing the atmospheric carbon dioxide thus
maintaining the climate of the area and helps in mitigation of greenhouse gases. Urban green
patches provides litter inputs to the soil which after decomposition improve the fertility of the
soil thereby helps in sustaining the soil environment.
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The

adsorption performance of sewage sludge a greyish-black powder, obtained from the
sewage treatment plant, was studied for the removal of two basic dyes namely crystal violet and
brilliant green from wastewater. Thesewage sludge was activated at different temperatures and
time intervals to convert it into a suitable adsorbent.

The developed adsorbent was characterized using several techniques such as XRF, FTIR, SEM,
and XRD analysis. Sorption experiments were carried out using the batch process. The kinetic
data were analyzed using the Pseudo-first-order, Pseudo-second-order, Intraparticle diffusion and
Elovich kinetics while the equilibrium data were analyzed using the Langmuir, Freundlich,
Dubinin-Radushkevichand Redlich-Petersonisotherm by linear and non-linear analysis.
Coefficient of determination (R2),χ2, SSE, G2, HYBRID, MPSD, RMSE and MSE error
functions were applied to evaluate the sorption data.
The results of batch studies revealed that the removal efficiency was found to be 98.33% and
95.50 % forcrystal violet and brilliant green dye, at equilibrium pH 5.0, adsorbent dose (10 g/L),
contact time (180 minutes) at 30oC respectively. Thermodynamic parameters were evaluated for
the dyeadsorbent systems which revealed that the adsorption process wasspontaneous and
endothermic in nature.Linear and non-linear regression analysisshowed the Langmuir isotherm
and pseudo-second order kinetics were found to be best fitted model for both crystal violet and
brilliant greendyes. The results indicated that the sewage sludge could be employed as a low-cost
adsorbent for the removal of cationicdye from wastewater.
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Agro-wastes are the by-product arising from agricultural produces, in the form of husk, straw,
cobs or fiber.Paddy straw is one of the prominent agricultural wastes worldwide. The present
study provides holistic solution to stop the burning of agro-wastes (paddy straw/ parali) and
convert them into value added materials.
In the present work, attempts were made for the first time to explore the use of paddy straw in
polypropylene matrix system for making composite material. The PSP-PP (paddy straw
particulates-polypropylene) composites were developed using injection molding technique with
filler to polymer ratio 0, 20, 40 and 60 %.
The density of PSP-PP composite with 60 % reinforcement was found to be 1.10 g/cm3 were as
the density of virgin polypropylene was only 0.85 g/cm3. The mechanical characterizations of the
PSP-PP composites has revealed enhancement in flexural strength and impact strength upon
addition of fibers in virgin polypropylene. This study achieved maximum flexural strength of
44.58 MPa which was around 16 % better than the virgin polypropylene. Also, the incorporation
of paddy straw particulates in polypropylene matrix improved the impact strength of the
composite from 1275 J/m2 to 1636 J/m2. Composite with maximum content of paddy straw
particulates only absorbed 1.09 % water when left completely submerged in water for 24 hours.
Overall, the PSP-PP composites demonstrated enhanced performance, suggesting that they have
great potential for their use in making wall panels, electrical insulating panels and wall
claddings. Utilizing paddy straw particulates as a reinforcement in composite industries will be a
sustainable way towards building a circular economy.
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T

he rivers in India have religious importance. Water, especially river water subjected to
pollution due to direct discharge of domestic sewage, industrial waste, Agricultural run-off, etc.
into the river. The pollution potential of the riverine system has increased which has not only
degraded the quality of water of these rivers but also has affected the flora and fauna. The
various pollutants entering into eco-system through drains may be bio-degradable and nonbiodegradable; these pollutants have also higher BOD and COD level. Keeping the above points
in mind, the primary study of river health of Paisuni River, Chitrakoot has been selected.
It is concluded that the water of river is not highly polluted but there is an indicating of
increasing pollutant due to anthropogenic activities. There is considerable need for better
understanding so that one can be manage safe water quality affectively making it suitable for
drinking purpose and it is advised not to consume water without pre -treatment.
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Cellobiose dehydrogenase (CDH) is an enzyme, extracellularly secreted bywood degrading
fungi of the phyla Basidiomycetes and Ascomycetes. A variety of applications in the fields of
biomedical, biocatalysts, bioremediation and biosensor production have been reported for CDH.
Due to its commercial unavailability, there is high demand of CDH for possible applications in
various fields. So, in this research work we have focussed on screening, isolation and
identification of potential CDH producing fungi from various sources and CDH production and
optimization wasdone using agricultural waste materials.
Different samples were collected for the isolation and screening of potential CDH producing
fungi. All isolates were primarily screened on the basis of zone of clearance and the secondary
screening was performed in liquid media containing cellulose. Supernatant was collected and
checked for CDH activity by DCPIP based enzyme assay. Isolate giving maximum CDH activity
was later identified on the basis of morphological and molecular characterization. CDH
production was done using agricultural waste materials. Further, optimization of various factors
for CDH production was done by one factor at a time (OFAT) approach.
Among all isolates, W3 isolate has shown maximum CDH activity, which was further identified
as Schizophyllum commune BCC26414. Differentagricultural waste materials were used for
CDH production by solid state fermentation (SSF) out of which six substrates (wheat straw, corn
cob, ground nut shell, orange peel, soyabean straw and wood dust) were showing significant
CDH activity. Maximum CDH activity 9.05 µM/min/ml and 10.5 µM/min/ml were obtained in
corn cob and ground nut shell respectively. Different substrate combinations (ratio 1:1) were also
studied where corn cob and ground nut shell combination was found to be the best in enzyme
production with 10.3 µM/min/ml CDH activity. The present study indicated that isolated
Schizophyllum commune BCC26414 may be a good source of CDH production and can be
exploited for commercial purpose.
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Phytopathogen

invasion is a major cause in decline of soybean crop yield.In this study
biosurfactants from Bacillus sp. A5F wereassessed followed by enhancement in its production
statistically. Extraction, purification and characterization was followed by foliar application of
biosurfactant on soybean plants to reduce disease incidence of S.sclerotium.
Estimation of biosurfactants was followed by their scale upusing response surface methodology
and further in laboratory 5 l fermentor. Characterization of biosurfactants was performed using
mass spectrometry. Antagonistic properties were tested using dual plate assay, scanning electron
microscope and foliar spray on soybean plants. Microbial abundance of phyllosphere was
determined using quantitative PCR.
Bacillus sp. A5F was positive for biosurfactant production. Glucose, soybean oil, and incubation
time were identified as significant variables affecting the production of biosurfactants. Using
response surface methodology resulted in 2.14-fold enhancement in biosurfactant levels in
fermentor. HR-LCMS and LC-QToF-MS of purified fraction revealed thatiturin and
surfactintype of biosurfactant along with other small lipopeptides with antimicrobial activity.
Upon treatment with 600 µg ml-1 biosurfactant, improvement in chlorophyll content, seed weight
and reduction in disease incidence was observed in S. sclerotium infected soybean plants.
Biosurfactant obtained inhibited soybean phytopathogens and disrupted the hyphal cell wall of S.
sclerotiumas confirmed by scanning electron microscope. Quantitative PCR of eubacterial16s
rRNA gene for microbial abundance ranged between 65.5 x 106 to 73.7 x 106whereas ITS gene
copy number(61.9 x 106) decreased upon biosurfactant treatment compared to control (70.3 x
106). It could be concluded that Bacillus sp. A5F is a natural producer of biosurfactants and their
scale-up is feasible using statistical designs. The current findings support thatbiosurfactants can
be used as a potent biocontrol agent to manage sclerotium wilt.
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Aflatoxin B1 (AFB1) is the one of most toxic and well-known mycotoxins, with contaminates
staple food. Bacopa monnieri (BM) popularly known as Brahmi, is a well-documented
noortropic drug in Ayurveda. Thus, the present study was designed to evaluate protective effect
of BM against AFB1 induced oxidative damage.
The whole study was conducted in three experiments.In experiment 1st phytochemical
estimation of BM was done. In second experiment different doses of BM (20, 30, 40 mg/kg,
orally) were screened againstAFB1 (200µg/kg). In third experiment recovery pattern of BM (40
mg/kg) was evaluate againstchronic exposureof AFB1.
Free radicals scavenging activity of the plant was reported in terms IC 50 (45.30 ± 2.52 µg/ml). Sub
chronic studies showed elevated level in oxidative status, decline level in antioxidant status and
membrane bound enzyme along with alternation in serology and hematology parameters. In
chronic study, AFB1 challenged cohort showed alteration in GSH pool and activity of
neurotransmitters when compared with control. Pretreatment of BM (40mg/kg) showed
recoupment in activities of GSH cycle enzymes (GR, GPX, G6PDH and GST) and
neurotransmitters (Ache and Dopamine). Histological observation of toxicant cohort showed
congestion in central vein and disruption of hepatocytes. The brain section showed degeneration
of neurons and pyramidal cells. Improved hepatocyte structure, clear central vein and sinusoidal
spaces were observed in BM pretreated group. Well-formed neurons and glial cells were also
seen in brain section. Thus, from above study we can conclude that pretreatment of BM is able to
protect AFB1 challenges. This pharmacological activity may be due antioxidant potential of
Bacopa monnieri.
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The need for new antibiotics has been emerged with the increase in pace of emergence of drug
resistant pathogens. Discovery of new antibiotic from natural are becoming an area of interest for
drug discovery. The present study had been done in search for antibiotic producing bacteria from
soil.
The soil sample were collected from Ujjain and potent antibiotic producing bacteria wereisolated
using serial dilution method. The selected pure isolate was identified using Bergey's Manual and
further subjected to strain improvement using physical and chemical methods and analyzed for
change in antimicrobial activity.
InPrimaryinvestigation38bacteriawerefoundformingzoneofinhibitionaroundthemoutwhich
28 isolates were reported potential antibiotic producing bacteria on secondary screening.
MJEC201538 having best activity among all against P. aeruginosa ZOI 23mm. While
MJEC201535ZOIof30mmagainstE.coliandMJEC201536havingZOIof30mmagainstE.coli
and
S.aureus. MJEC201538 is selected for further investigation and subjected to identification in
whichitisreportedtobethebacteriaBacillussubtilis.Onstrainimprovementwith
thehelpofUV
radiation the antimicrobial activity of MJEC201538 is enhanced, in case of 8 min UV radiation
by 71.42% against E.coli and 20% against S.aureus and by 50% in case of 6 min radiation
against P.aeruginosa.
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Organophosphorous (OP) chemicals are widely used in agriculture as pesticides and other
purposes cause many health problems. Highly toxic OP nerve agents were used in terrorist
attacks and military wars. Nerve-agent exposure induces toxic effects including excessive
salivation, lacrymation, seizures and death due to respiratory failure mainly due to
acetylcholinesterase (AChE) inhibition. The present study objectives are to elucidate the
molecular mechanisms behind the nerve agent-induced multiple toxic effects to develop better
and safe drugs.
Soman obtained from PTD division, DRDE with purity 98% confirmed by NMR.
Acetylthiocholine iodide, Fluoro-Jade C, Mouse monoclonal antibodies of anti GFAP, anti
NeuN, Galantamine, atropine sulphate and all other chemicals were obtained from Sigma
chemicals Co. (St,Louis, U.S.A).Male wistar rats were used in this study to collect plasma and
brain samples for AChE assay, western analysis and neuropathology experiments after nerve
agent exposure.
Results showed that Soman (1XLD50, subcutaneous) exposure induced significant changes in key
neuronal proteins (GFAP and Neu-N) in the rat brain and neuronal cell death may lead to
multiple toxic effects during nerve agent exposure. Complete protection from nerve agent
induced neuronal damage is a major challenge for existing drugs. Hence, we tried a novel
therapeutic regime consisting of galantamine (3 mg/kg, intramuscular), atropine (10 mg/kg, i.m)
and midazolam (5 mg/kg, i.m) that protected animals against soman induced mortality.
Galantamine pretreatment protected plasma and brain cholinesterase up to 40%. Fluoro-Jade
staining of neurodegenerative neurons showed that soman induced significant cell death was
reduced by these drugs. Soman induced changes in key neuronal protein levels in the brain were
restored to near control by these drugs.
Results demonstrate that midazolam, atropine and galantamine drug combination has provided
better neuroprotection against nerve-agent exposure that can also be useful for other OP
pesticides.
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Protein

quality control is an essential process regulating proteins' folding, stability, and
turnover. It maintains the cellular protein homeostasis under physiological as well as stress
conditions. Hsp70 along with Hsp40s (also known as J-domain proteins orJDPs), play a central
role in maintaining protein quality control. Caj1 is one of the JDPs localized in the yeast nucleocytoplasmic compartment. Over-expression of Caj1 results into pleiotropic phenotypes, such as
filamentous growth, plasma membrane damage and high-temperature sensitivity. In the current
study, we aim to understand the underlying molecular mechanisms of Caj1 overexpression
mediated defects, further exploring the complexity of the yeast chaperone network.
In our study, we used yeast genetics and molecular biology techniques. We used gene cloning,
site-directed mutagenesis and endogenous tagging techniques for genetic manipulations. Defects
in protein degradation was examined using western blotting. We further used Image-J and
GraphPad prism for data analysis.
We show that over-expression of Caj1 stabilizes a broad range of protein substrates, including
plasma membrane, cytosolic as well as non-native proteins in budding yeast. Interestingly, the
extent of stabilization varies for different substrates. Accumulation of these misfolded proteins
can overwhelm the cellular protein quality control machinery and result in to Caj1
overexpression mediated toxicity. Further, we found that co-overexpression of Ydj1 or Sis1, the
two major nucleo-cytoplasmic JDPs rescued Caj1 overexpression mediated defects. Based on our
results, we propose that higher levels of Caj1 sharing the same sub-cellular compartment may
engage in complementary or competing interactions with other JDPs, their clients, or interactors,
thus causing a protein quality control defect.
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Accumulation

of formaldehyde (FA), a highly reactive molecule, in the cell is toxic and
requires detoxification for the organism's survival. Mycothiol-dependent formaldehyde
dehydrogenase or S-nitrosomycothiol reductase (MscR) from Mycobacterium smegmatis and
Mycobacterium tuberculosis(Mtb) was previously known for detoxifying formaldehyde and
protecting the cell against nitrosative stress. We aim to dissect MscR biochemically and
biophysically. Further, we focus on the formaldehyde stress response and its detoxification
pathway in mycobacterial cells. We also aim to decipher the molecular basis for the regulation of
formaldehyde detoxification in Mycobacterium smegmatis (Msm).
The in vitro enzyme activity was monitored by spectrophotometer and also the secondary
structure profile and quaternary structure of the wild-type MscR and Cys mutant proteins were
studied. We generated the knockout of mscR and other genes by engineering the genomic DNA
of Msm and studied their growth with and without FA after complementing with different
potential genes.The regulation of MscR was studied by promoter activity assay and RT-PCR
analysis.
We here show that Msm MscR utilizes only formaldehyde and no other primary aldehydes as its
substrate in vitro, and M. smegmatis lacking mscR (∆mscR) shows sensitivity exclusively toward
formaldehyde. We also reveal that conserved cysteines in the MscR are significant for the
biological activity, structural integrity, and oligomerization of the protein. Furthermore, we
identify the involvement of a bicistronic operon (mscR and mbl) for enhanced formaldehyde
tolerance in Msm. Additionally we manifest the association of an alternative sigma factor (σH) in
regulating the formaldehyde stress response. To the best of our knowledge, this is the first
detailed dissection of MscR, which is a dedicated FDH in Msm, and shows ~84% identity with
Mtb MscR. We believe that this comprehensive study will further help in the development of
FDH as a potential drug target against M. tuberculosis infections.
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The calcium ([Ca2+]) and β-amyloid (Aβ) regulate the dynamics of the concentration levels of
each other in a neuron cell. Calcium dysregulation can cause the dysregulation of β-amyloid and
vice-versa in a neuron cell leading to neuronal disorders like Alzheimer’s disease. No attempt is
noticed till date on the mutual regulation of [Ca2+] and β-amyloid in a neuron cell. Thus, there is
a need to develop models to study this mutual regulation and dysregulation.
The reaction-diffusion equations of calcium and β-amyloid are coupled to propose a model in the
form of the initial boundary value problem in a neuron cell. The parameters like the pump,
source influx, leak, buffers, etc are incorporated in the model. The finite element procedure is
used for the simulation.
The results have been used to examine the impact of disturbances in various mechanisms of the
two systems on calcium dynamics and β-amyloid dynamics. The results indicate that the
disturbances in source influx, buffer, serca pump, and IP3 levels can cause dysregulation in βamyloid dynamics in a neuron cell, which in turn can be various neuronal disorders like
Alzheimer’s disease. Thus, it becomes challenging to identify which constitutive process is
leading to neuronal disorders. The relationships obtained by the proposed model among various
mechanisms can be useful in addressing these challenges for the development of diagnosis and
treatment of neuronal disorders.
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This article presents a spectral method for solving the self-adjoint elliptic eigenvalue problem
over a non-smooth domain (slit domain). Dealing withthe non-smooth domain produces a reentrant corner at the origin, which causesthe occurrence of the singularity with an angle / ,
here a=1/2. The singularity is addressedby converting cartesian coordinates into polar
coordinates and achieving spectralaccuracy for the first four eigenvalues on the slit domain. An
example of the considered domain is shown to justify the method.
The spectral method is a numerical technique to solve the partial differential equation. We have
successfully applied the method for self-adjoint elliptic eigenvalue problem over the slit domain
((-1,1) × (-1,1)) / ([0,1] × {0}). First, we have converted the cartesian coordinates into the polar
coordinates and once the equation is converted into the polar form, we solve this equation using
separation of variables with the rotation of the angle in an anti-clockwise direction (from 0 to
2 ). Further, with the help of the solution of the elliptic equation in polar form, we consider the
approximate eigenfunction which leads to the system of non-linear equations. To approximate
the eigenvalues on the slit domain, we solve the non-linear system of equations and look for the
smallest singular values.
We observe that the method is working well as compared to the existing one and giving
tremendous accuracy as desired. Almost 14th digits accuracy of all four eigenvalues is obtained
by the spectral method.
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In this paper, a nonlinear fractional order variational (NFOV) model is introduced for motion
estimation in image sequences (videos). Motion information plays an important role in various
applications such as in object tracking, medical image registration, cloud motion prediction, and
fire detection etc. Therefore, an accurate estimation of motion from image sequences is a keen
interest of researchers.
The motion estimation is performed in terms of optical flow. For this purpose, the proposed
variational functional is formulated by the inclusion of a non-quadratic Charbonnier norm and a
regularization term equipped with Marchaud fractional derivative. This non-quadratic penalty
provides an effective robustness against outliers, whereas the Marchaud fractional derivative
possesses a non-local character, and therefore is capable to deal with discontinuous information
about texture and edges, and yield a dense flow field. The numerical discretization of the
Marchaud’s fractional derivative is carried out with the help of Grünwald–Letnikov fractional
derivative. The resulting discretized nonlinear system is converted into a linear system and
solved by an efficient numerical technique.
We observe that the estimated optical flow fields are dense, smooth inside a region whereas the
discontinuities at the boundaries of moving objects are non-violated which suggests the accuracy
in the estimated motion. NFOV model allows to choose an optimal value of fractional order α
and provides fairly better results near α = 0.7. The proposed model seems stable in the presence
of Gaussian noise corresponding to the larger values of smoothing parameter  = 1000. The
precision in estimated results is verified by giving a comparison between estimated optical flow
fields, ground truth fields and those from other existing models.
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Fixed point theory off course entails the search for a combination of conditions on a set S and a
mapping :  →  which, in turn, assures that  leaves at least one point of  fixed, i.e. =
(  ) for some ∈ .The aim of this paper is to present an analogous version of fixed-point
theorem with Hardy Rogers type contractive mappings endowed with relation theoretic metric
space.
We utilize the notion of comparable mappings and some other well-known classical fixed-point
theorems in the settings of relational metric spaces. Some examples are also provided which
illustrate the results.
These investigations open another new direction of metric fixed point theory for contractive type
mappings to establish new results and findings.
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The Gibbs phenomenon describes oscillations of small or large amplitudes that occur, when a
signal with steep gradients or noise components is approximated. Such interruptions can degrade
the quality of desired signal. Reduction of such oscillations is an essential task to extract vital
information from the desired signal.
This paper, therefore presents the Chebyshev spectral method (CSM) that is combined with two
novel concepts to reduce the influence of oscillatory structures. The first notion uses a
thresholding approach to estimate true expansion coefficients in a noisy environment, while the
second concept introduces a new smoothing function. The basic framework of the proposed
concept is to introduce an additional threshold procedure into pre-existing Chebyshev collocation
method to handle the fluctuations of noise interferences. Moreover, the CSM is the globalbehaviour approximation based on the points of an entire domain, which allows for high-order
convergence to be recovered.
The method is implemented for sharp gradient-contained function and to a signal that has been
distorted by noise. Through computational experiments, efficiency of the proposed method is
verified graphically and numerically. Signal-to-noise ratio (SNR) of 37.4810dBis achieved with
corresponding mean square error (MSE) about 1.79e-04. The percentage root-mean-square
difference (PRD) and maximum error (ME) are obtained as 1.3402% and 0.0399 respectively.
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In this paper, we have given a mathematical analysis of an empirical result called FahraeusLindqvist effect. According to this effect blood is separated into two layers when it enters into
capillary, one is plasma and other is that of R.B.C. A two layered blood flow mathematical
model for human cerebral capillaries has been presented here. Here blood has taken a
homogeneous mixture of RBC and plasma.
Usually blood shows non Newtonian nature in to narrow vessels (like capillary) but here I have
taken its Newtonian nature only. For modelling a curvilinear co-ordinate systemhas been taken
and capillary has been taken cylindricalvessel approximately, although they are not. For the
purpose allphysical quantities have taken into tensorial form. Formed partial differential
equations are solved analytically as well as numerically under two boundary conditions.
Usually viscosity can be increased if a fluid flow from a larger to narrowvessel, butin case of
capillary here I haveobtained effective viscosity depends upon the radius of the capillary. Thus it
reduces viscosity here to make blood flow possible. Simulationof effective viscosityversus radius
has been given. A graphical representation of this effect has been shown here.
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Decomposition of an image into cartoon and texture components is frequently used in many
image processing applications. Here, the cartoon component has been characterized by the
frequently used total variation norm. However, it becomes very challenging to obtain the texture
component due to the varying nature of the texture. In general, the texture component has
oscillatory behavior locally or globally. Owing to this oscillatory behavior, the texture
component has been characterized via low-rank regularization which is widely used to extract
texture component from the image. In the works reported till now, convex nuclear norm has been
frequently used as a surrogate of the matrix rank, which is suboptimal because of shrinking each
singular value equally, while the non-convex surrogate of the rank treats each singular value
adaptively.
In this paper, we are introducing a new tightest non-convex surrogate of the rank that assigns
different weights to each singular value. The new non-convex image decomposition
minimization model provides us cartoon and texture components by minimizing the total
variation norm and non-convex function simultaneously. This model can also work best for
many image restoration problems such as image deblurring and inpainting. The conventional
alternating direction method of multiplier (ADMM) has been exploited as the solver of the nonconvex minimization model.
The proposed model works well on both globally patterned and natural images. In the
experimental section, we demonstrate that the proposed model outperforms the other state-ofthe-art method in terms of texture extraction and preservation.
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The absolute value equation (AVE) is an unexplored and new topic for researchers in the
optimization field. Firstly, Jiri Rohn [8] in 2004 consider the AVE Ax +B|x|=b and provided an
alternative theorem for the solution of this equation. After that O.L. Mangasarian et al. [3, 4]
investigated the AVE in detail. Absolute value equations have many applications in various
fields of applied mathematics like game theory, linear complementarity problem (LCP),
optimization problems, interval linear systems, etc.
Based on our knowledge, the study of absolute value equations is going in two directions: one is
a theoretical analysis of AVE, where some necessary and sufficient conditions are obtained for
the solution of AVE and another one is to develop some numerical methods for the solution of
AVE, based on these necessary and sufficient conditions. Solving the absolute value equation is
an NP-hard problem and checking the uniqueness of the solution of the AVE is also NP-hard. So,
the study of the absolute value equation is challenging for the researchers currently working in
this area.
In this article, we investigated the solution of a new class of the absolute value equation
(NCAVE) Ax-|Bx-c|=d. We established an equivalence relation between this new NCAVE and
the vertical linear complementarity problems (VLCP). Based on that some necessary and
sufficient conditions for the unique solvability of NCAVE is obtained. Our work generalized the
results of several authors established earlier. Some examples are also provided to highlight the
importance of our work.

Mathematical Sciences

Bifurcation Analysis in a Prey–predator Model Incorporating Prey Refuge
Vijay Shankar Sharma
Department of Applied Sciences,
ABVIndian Institute of Information Technology and Management, Gwalior (MP)
Email: vijays@iiitm.ac.in,om.sir.vijay@gmail.com

In this paper, we study the dynamical behavior in a discrete-time prey-predator model with
Holling type II functional response incorporating prey refuge. It is shown that the model
manifests various bifurcation of codimension 1, including flip bifurcation, transcritical
bifurcation, and Neimark-Sacker bifurcation.
These bifurcations are shown using the center manifold theorem and bifurcation theory.
Numerical simulation is given to verify the theoretical analysis.
The results exhibit that the prey refuge has a stabilizing effect, namely, the prey refuge is a
significant factor to maintain the balance between the prey population and the predator
population.
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Digital instrumentation and control systems (DI&CS) are increasingly being implemented in
nuclear power plants (NPPs). It performs a vital role in safety-critical systems (SCS) due to its
design flexibility, zero drift, and advanced data calculation capacity. As the application of
software increases in NPPs, the software faults in NPPs could lead to a massive disaster. Hence,
software reliability assessment (SRA) should be properly performed in a justifiable manner.
Software reliability growth model (SRGM), which estimates the number of faults in the
software, is developed in this study. Additionally, this work proposes an application method of
SRGMs, which are extensively practiced to quantitative SRA of NPPs-DI&CS.
The complete study is divided into three phases to assess the risk of NPPs. In the first phase, a
Non-homogeneous Poisson process (NHPP) based on SRGM with environmental uncertainty is
formulated to assess the software reliability. NHPP based stochastic models are used to evaluate
the SCS reliability. The model formation and parameters are organized based on the knowledge
suitable to safety-related systems and expert elicitation. In phase second, models’ parameters are
estimated using metaheuristic techniques. In the final phase,the quantitative software reliability
has been calculated and analyzed based on the results.
The method introduced in this research is truly helpful for consolidating software reliability into
NPP SCS. The developed SRGM is used for reliability estimation of deployed SCS on NPP.
Experimental results are utilized to chalk out the quality of the DI&CS. The validation of the
proposed approach has also been shown using real data of safety‐SCS of NPPs. Additionally, the
minimum correlation error technique is applied to calculate the error by comparing the model
prediction resultsandactual failure data. The results show that the proposed approach is
competent in predicting the reliability of SCS with accuracy.
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Over the decades, microfabrication techniques found prominent attention in the fabrication of
MEMS devices such as sensors, actuators, ICs, transistors, and micro-component for the
prototyping. These components influenced the several field of industries such as photonics,
plasmonic, electronics, as well as biomedical field.To overlap the limitation of micro fabrication
techniques, laser induced forward transfer based µ-3D printing a novel approach for the
fabrication of micron scale devices. It provides high material freedom, design freedom, and highresolution capability for making complex multi-material and micro to nano scale devices.
Laser Induced forward transfer based µ-3D printing is deployed for the fabrication of rosette
strain gaugein pixel by pixel and layer by layer fashion for measuring the three-dimensional
strain. The NiTi material is used for the sensing material for the printing due to its inherent
superelasticity properties.
All the printed strain gauge shows the resistance of 14.99 ± 1 KΩ resistance in longitudinal
direction with minimum resolution of 10 Ω. The individual resistance is measured is cumulative
resistance is calculated based on its orientation. Optical microscope & SEM analysis show the
deposited material with uniform morphology on the flexible substrate. The EDX analysis shows
the equiatomic material composition of the printed strain gauge. The resistance of the printed
strain changes with respect to increase in the strain percentage of the substrate that can be used
as the micro actuators for the micro electromechanical system (MEMS). This kind of sensor can
be used for the measuring high strain rate. These findings will open up the applicability of the µ3D printing process for the mask-less microscale manufacturing process in MEMS devices.
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Stones are the natural crystalline metamorphic limestones that have intensive applications in
building and infrastructure sectors, especially for decorative and architectural work. Stone waste
generated during processing in form of solid fragments and slurry is usually disposed of outside
the industries in landfills and also used for making inexpensive jewellery products.
In the present work, graphene quantum dots (GQDs) was synthesized from paddy straw using the
cost-effective hydrothermal method. High strength and moisture resistant GQDs reinforced stone
waste particulates nanocomposites were prepared for the first timeStructural, morphological, and
functional groups were analyzed using X-Ray diffraction, SEM, and FT-IR techniques,
respectively. The variation of dielectric constant, dissipation factor, ac electrical conductivity of
raw stone waste powder and GQDs reinforced composite were analyzed for their potential
application in electrical insulation and microelectronics.
Interestingly, GQDs-stone waste nanocomposites exhibited a low dielectric constant (ɛ’~ 10) as
compared to pristine stone composites (ɛ’ ~ 55). High flexural strength up to 60 MPa was
achieved from GQDs reinforcement in stone waste nanocomposites. The high flexural strength
and low dielectric constant from GQDs-stone waste polymer composite sheet were attributed due
to the high mechanical strength and sp2 hybridized covalent bond of GQDs and its high
conductivity. GQDs based composite used as a self-healing material, developing
flameretardantappliances,etc. More attractive applications are to design and develop automobile
body parts and aircraft body parts. Also using that GQDs to make an optical sensor and
biomedical application.
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Additive manufacturing processes, especially Fused Deposition Modeling (FDM) has been
gaining popularity among researchers for past couple of years. Apart from being simple, easy to
use, office friendly and relatively cheaper; FDM technique can fabricate both prototypes as well
as functional parts using variety of materials.For a particular material, part quality can be
enhanced by right combination of the printer parameters. In this study, parameter optimization of
a low cost FDM printer is carried out for better dimensional accuracy of the fabricated parts.
Four process parameters, namely, layer thickness (LT), build orientation (BO), raster angle (RA)
and raster width (RW), each at three levels have been consideredto optimize length and diameter
of a cuboid shapedAcrylonitrile Butadiene Styrene (ABS) part using Taguchi design of
experiment approach. Initially, nine experiments are designed and performed as per the
Taguchi’s L9 (34) orthogonal array. Next, signal-to-noise (S/N) ratio is calculated, and mean
effects are plotted to find the most significant level of the parameters.Finally, analysis of
variance (ANOVA) is performed to evaluate relative contribution of each parameter for both
length and diameter of the fabricated parts. Results reveal that (LT)2(BO)1(RA)1 (RW)2and (LT)1
(BO)3(RA)3 (RW)2 are the optimal levels of the parameters for length and diameter respectively.
Analysis of variance reveals that BO (64.95%) and LT (51.25%) are the most significant
parameters for the length and diameter respectively. RA has been second most influencing
parameter with 21.45% and 37.13% contribution for length and diameter respectively. RW is
found least significant with less than 2% contribution for both length and diameter.
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Wind energy has exhibited the fastest growth of all renewable energy sources. The world has
witnessed an unprecedented growth of WF installation.Nevertheless, the conventional WFs also
have some environmental effects.Because of the considerable seasonal fluctuations in the wind
resource, accurate predictions of wind resource assessment and appropriate wind speed
distribution models (for any location) iscritical for planning and commissioning wind farms.
The purpose of this study is to discuss wind characteristics as well as a preliminary assessment of
wind power potential. The wind characteristics and wind potential evaluation of offshore
locationin India—specifically, the Gulf of Khambhat in Gujarat—are statistically analysed using
various Weibull parameter estimation methods. To evaluate the performance of the selected
techniques and derived WPD, the goodness of fit test, which includes the R2 and χ2, is used.This
study also focuses on the,environmental impact of LWTs and recent developments in the
research community to predict the potential research pathways for technical optimization.
To assess the wind resource, LiDAR data of one year at a height of 100m for selected site have
been used to estimate wind characteristics, Weibull parameter estimation methods and wind
power density.The wind power generation was shown to peak at the South-West Monsoon
periods from June to September, with mean wind speeds ranging from 8.5 to 11.8 m/s. Likewise,
the Gulf of Khambhat (offshore) area has steady wind speeds ranging from 6.8 to 9.8 m/s with
less turbulence intensity and the highest wind power density of 425 watts/m2.Furthermore, the
maximum likelihood method for parameter estimation proves its potential for accurate
assessment of Indian wind conditions in selected location.
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The miniaturization of electronic devices with high-speed processing has become a significant
issue in the thermal management of electronics. Synthetic jets are an alternative solution because
of their lower operating cost and space requirements. Synthetic jet will become more appealing if
supplementary cooling can be achieved without a corresponding increase in the input power. In
view of this, an experimental and numerical investigation has been carried out to analyze the
thermal characteristics and flow dynamics of a single cavity and multiple-orifice impinging
synthetic jets.
Present experimental investigation reports the thermal behaviour of electromagnetically actuated
synthetic jet involving sinusoidal, triangular, and square wave patterns.The effect of different
pitch ratios (PR=1.3, 2.1, and 2.8) and orifice-to-surface distance (z/d=1-15) on the thermal
performance is studied here. The surface temperature and flow velocity are measured using an
infrared thermal imaging camera and hot wire anemometry technique. The present study utilizes
commercial software ANSYS Fluent to couple the thermal behaviour with fluid dynamics.
The synthetic jet with a triangular wave pattern provides higher thermal performance than
sinusoidal and rectangular wave patterns for both single and multiple-orifice synthetic jets. The
triangular wave pattern multiple-orifice synthetic jet with a pitch circle radius of 3.8 mm exhibits
34.7% and 44.9% better thermal performance compared to a single orifice synthetic jet actuated
with sinusoidal and rectangular wave patterns for the constant boundary conditions. The flow
behavior, such as flow interaction between the multi-orifice synthetic jet, and jet spreading, is
analyzed for its possible effect on heat transfer rate. The interaction and merging of the adjacent
jets are found to be delayed with the increase in the separation distance between the orifice.The
results obtained from the present experimental and numerical investigation provide significant
guidance for the efficient design of SJs for space-constrained electronics cooling.
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This work aims to design a self-actuating piezoelectric cantilever mass sensor and optimize its
profile for precise mass measurement. The effect of cantilever profile change on sensitivity
characteristics of mass sensors is studied. Mass sensing with a cantilever is the phenomenon used
in various applications such as explosive detection, chemical vapor detection, myopathy
detection etc.
The presented cantilever mass sensor is made of stainless steel with a piezoelectric (PZT-5H)
patch attached to excite as well measure its resonant frequency using an impedance analyzer. A
shift in resonant frequency of the cantilever sensor can be observed on the increment of its
effective mass.The rectangular (#R), stepped-rectangular (#SR) and stepped-triangular (#ST)
profile of the cantilever mass sensor are prepared through micro-milling,whichare operated in
atmospheric and vacuum condition for mass sensing. The mass sensitivity under the two
conditions is ascertained by adding known precise masses to cantilever sensors.
The experimental and analytical frequency characteristicsof the three profile of the cantilever
sensors showed a good confirmability with each other. In addition, #SR and #ST cantilevers
showed 14.74% and 72.45% higher resonant frequency than #R. Operating the cantilevers in
vacuum increased the resonant frequencies by 1-2%. The mass sensitivity study showed that #ST
model reflects the highest mass sensitivity of about 16.63 Hz/mg in atmosphere and 18.29 Hz/mg
in vacuum. Thus, based on analytical and experimental observation, the #ST is the best design
among the three and operating the cantilevers in vacuum is beneficial. The presented work can
be exploits as the foundation to develop a micro-size silicon based sensor, which can be utilized
in chemical vapour detection, explosive detection, microbalance and biomedical drug delivery
system etc. Future works will focus of determining sensitivity characteristics at higher resonant
modes, which may further improve the sensitivity.
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High brightness focussed x-rays at synchrotron radiation (SR) beamlines requires focusing
optics which delivers aberration-free, adjustable micron-size focal spots of high energy SR and
provide flexibility to accommodate different experimental geometries for wide range of
applications (e.g., high pressure x-ray diffraction). Piezoelectric deformable mirror (DM) in
Kirkpatrick-Baez (KB) configuration can fully satisfy this requirement. A large number of
piezoelectric actuatorsat high electric field are used to generate the desired surface of DMs.
The existing methods for shape control of DMs are not applicable to optimize the electrode
potential due to the nonlinear response of multiple piezoelectric actuators. To validate the
nonlinear finite elementanalysis (FEA), a piezoelectric unimorph (PU) using lead zirconate
titanate is fabricated and analyzedfollowed by the development of iterative piezo response
function (iPRF), ametaheuristic approach,forsolving similar shape control problems.
The nonlinear FEA response of PUmatches quite well with the experiments whereas the
measured tip deflection deviates from the simulated linear response by≈ 58% at 0.5 kV/mm.
After the verification of the role of nonlinearity, exiting direct nonlinear finite element-based
optimization approach and iPRF are applied to optimize the electrode potential of four
piezoelectric actuators to achieve the desired shape of modified-PU. The resultsshow that iPRF is
extremely time efficient over direct FEA based approach as iPRF took < 0.5 hours instead of >
48 hours of direct FEA and accurately predict the optimum values of electrode potential of four
piezoelectric actuators of modified-PU.The established method is further used to predict the
behaviour of parabolic shaped DMs for focusing the SR x-rays at experimental station of BL12of Indus-2 synchrotron radiation source at RRCAT, Indore. Root-mean-square error between
the desired and achieved horizontal and vertical focusing KB mirrors are found to be ≈15nm and
≈12nm, respectively.
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Kyasanur forest disease (KFD) is tick-borne viral zoonoses in india. KFD have no approved
medication and requires development of effective vaccine for disease management. The present
study is focused on the immunoinformatics approach to purpose multiepitope vaccine model
from highly immunogenic structural and non-structural proteinsof KFDV.
Multiepitope vaccine construct was designed and constructedusing immunounformatics tools for
B cells and T cell epitopes selection. A3D structure modelling and validation was done. After
Docking and Molecular dynamic interaction with toll-like receptor-3.The subunit vaccine
construct was further cloned inpET28a(+) vector. A self-replicating mRNAconstruct was
designed incorporating all edjuvanted epitopes and NS5 machinery of KFDV. Further cloned in
pcDNA-flag-H3.3 vector.
Peptides were linked together with IC31 adjuvant and a multi-epitope vaccine was constructed.
The multiepitope vaccine construct was non-allergic/non-toxic and had potential antigenic
properties. The Ramachandran plot indicates 96.7% amino acid in favoured region validating
conformational stability of 3D structure. Docking revealed global energy of 2.87 and ACE -1.39
andMolecular dynamic simulation with TLR-3revealed high eigen value of 6.417070e-06
implies stiffness in motion of residues and high energy requirement for deformability. Cloning of
the designed recombinant multiepitope vaccine candidateusing two differentcloning vector
platforms has successfully produced aself-replicating mRNA and subunit vaccine. The
multiepitope vaccine constructs has the potential to serve as alternate vaccine candidates for
control and management of Kyasanur forest disease across the endemic zones. This is the first
report exploring B cells and T cell targeting epitopes from multiple targets for KFD for
designing a multiepitope vaccine. The study represents the foresight for the development of new
therapeutics and vaccine development in India.
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Owing to different cultural, social practices in India, it is presumed that HPV distribution
patterns will be different across the country. However, there are few studies are available on the
HPV incidence and hr-HPV 16 & 18 distribution in the Central India. Although, the registry in
not available from the Anuppur district, MP. The present study reports the incidence of hr-HPV
16 and hr-HPV 18 among the women of tribal predominant district of MP.
A cross sectional study was conducted from 2019 to 2020, which includesmarried women with
an age distribution between 15-59yrs.After acquiring clinical information, pregnant and women
with cervical cancer history were excluded. From 782 selected women, cervical swabswere
collected,Genomic DNA was extracted and PCR based HPV infection screening and genotype
detection was performed using primers specific to HPV L1 (MY09/11) and hr-HPV 16 &18
types. Data was analysed using IBM SPSS statistics software.
We found 7% (56/782) HPV infection at population level andthe incidence of hr-HPV-16 alone
(49.05%), hr-HPV-18 alone (0%), and dual infection of hr-HPV 16 &18 (50.94%) genotypes
was observed. Women in age group20-24yrs having infection rate of 54.71% and 25-29 age
group having 24.52%.
The frequency of hr-HPV16/18, 16 and 18 was 50.94%, 49.05, and 0% respectively. The
prevalence of HPV at population was found 7%. However, the higher incidence rates of hr-HPV
16 & 18 are alarming in the population which raise a serious health concern among women of
this region. To combat the persistence of hr-HPV infection and to control its development into
invasive cancer, alternative interventions such as pap screening and awareness programs in this
region will help in better management of cervical cancer.
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Light is the most important environmental cue that regulates early seedling development, which
starts with seed germination and is followed by autotrophic growth. Phytohormone Abscisic acid
(ABA) inhibits early seedling development under stress and unfavorable growth conditions.
Light and the ABA both regulate the plant's growth and allow it to thrive under stress conditions,
but the molecular players responsible for this interplay are not well characterized. Here we show
that the two BBXs, which were previously illustrated as negative regulators of
photomorphogenesis, bridges light, and ABA signaling. Overexpressors of the BBXs showed
delayed seedling establishment under ABA conditions, while double mutant showed early
seedling establishment in response to ABA. ABA and light both transcriptionally regulate the
expression of these BBXs. An ABA-responsive transcription factor ABI5 induces the transcript
of these two BBXs in an ABA-dependent manner by binding to their promoter. In turn, these
BBXs physically interact with ABI5 and assist in regulating the downstream genes, that promote
delayed seedling establishment.Overexpression of ABI5 in bbx double mutants suppressed the
ABI5 mediated delay in post-germination. These BBXs also enhance the accumulation of ABI5
protein in response to ABA treatment, which possibly prevents seedlings from emerging and
establishing under stressful circumstances. Together these results suggest that the two BBXs
protein which negatively regulates photomorphogenesis, positively regulates ABA signaling to
inhibit the seedling establishment under stress conditions.
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Zika is a mosquito-borne and sexually transmitted RNA virus that is recently discovered to be
responsible for several serious diseases such as Microcephaly in infants, Guillain-Barré
syndrome and other neurological diseases in adults. Therefore, it is essential to design and
develop drugs that can nullify the effects of Zika Virus. To do so, the structure and function of
Zika proteases, which is mainly responsible for the proliferation of the viral disease, were studied
by using molecular dynamics simulation. Subsequently, binding of several natural inhibitors
(Peptide based) to the active site of the viral protease was undertaken to understand the effect of
peptide inhibitors in blocking the substrate binding site of the protease.
CCDC Gold software was utilized for docking these peptide based ligands into protein binding
sites. Firstly the protein was prepared by protonating, removing water and extracting the
crystallographic ligand. Then 10 Ǻ around CZ atom of Tyr 161 of NS3 protease was set as
binding site, since it was generating most similar poses to crystallographic one.
The AMBER molecular dynamics software package was used to understand dynamics of the
viral protease. The AMBER software suite provides a set of programs to apply the AMBER
force-fields to simulate biomolecules.
To find the optimum length and specificity of the inhibitors, three amino acid long and four
amino acid long, basic peptides with different combinations of R (Arginine) and K (lysine) were
modelled and studied.For 3aa peptide ligand KKR and KRR and for 4aa peptide ligand RRKR
and KKRR were shortlisted for molecular dynamics studies on the basis of docking scores and
ligand interaction profiles.RMSD Plots of RRK (Ligand 7) and RRKR (Ligand 22) seems quite
stable under 100ns simulation.

99

New Biology (Biotechnology, Biochemistry, Biophysics, Bioinformatics and Molecular Biology)

The Protective Effect of Persicaria Maculosa and its Active Gradient
(Tannic acid) on Carbon Tetrachloride-Induced
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The purpose of this study was to determine the hepatoprotective potential of Persicariamaculosa
(PM) aqueous extract and its active principle Tannic acid (TA) against carbon tetrachloride
(CCl4)-induced hepatotoxicity.
Forty-two male Wistar rats were divided into seven groups: group-I Normal, group-II Toxicant,
group-III Standard silymarin group 100mg/kg, groups-IV & V PM 200 & 400 mg/kg followed
by CCl4, groups-VI & VII TA 200 & 400 mg/kg followed by CCl4 respectively. After 14 days,
for the experimental studies, blood and liver samples were collected. For each group,
biochemical analysis, and histopathological investigations were performed.
Serum AST, ALT, ALP, BILI, TP and ALB levels were determined using biochemical analysis
to assess liver health. The determination of oxidative enzymes (LPO) is used to investigate the
oxidative stress of the liver. Biochemical analysis revealed that PM and TA had a significant
modulatory effect on CCl4-challenged rats. Histopathological studies revealed that CCl4 caused
liver alterations such as necrosis, neutrophil infiltrations, sinusoid congestion, and hepatocellular
degeneration. PM and TA pretreatments had a significant effect on these histopathological
changes. These findings suggest that PM and TA have a significant hepatoprotective effect in
wistar rats after CCl4-induced liver injury.
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Diabetes

mellitus is known serious problem to the global population due to the alarming
diabetic complications it leads to.P. guajava consists of various potent bioactive compounds
including polyphenols, alkaloids, flavonoids, tannins, terpenes, phenols, saponin and coumarins
that are responsible for their numerous biological activities. Hence, traditional medicines which
were used as natural antidiabetic agents due to least toxic and least adverse effects on human
beings. Recently, several herbal plant extract which has been used on combinations with
synthetic chemical drug metformin, and gives promising results by reducing various side effect
and could be used as more potent drugs.
In this study, firstly we did phytochemical test than we quantify the level of phytochemicals
which is performed by HPTLC (WINCATS 1.3.2, CAMAG). We measured Antioxidant assay
(DPPH, ABTS) and ROS analysis followed by Antidiabetic assay alpha glucosidase and alpha
amylase assay further on the bases of its good activity we performed. In glucose uptake studies
were performed on SBGS and 3T3 L1 adipocytes cells, which are determined by multimode
reader (BIOTEck) and flow cytometry.
Antioxidant assay (DPPH, ABTS) given highest antioxidant activity on P. guajava. Thereafter
we found intestine and pancreatic enzymes, alpha glucosidase and alpha amylase has good
antidiabetic activity in the respect of acarbose..The present study aims to assess the Antioxidant
activity of P.guajava, than Antihyperglycemic activity of P.guajava. Finally we evaluate
interaction between a natural molecule beta sitosterol with the commercially available oral
hypoglycemic drugs metformin in diabetic SBGS cell line. The overall results suggest that as a
diabetes management strategy. The extract exhibits a dose-dependent increase in an inhibitory
effect on alpha-glucosidase enzyme and alpha-amylase enzyme. Therefore the combination of
fruit extract of P. guajava and Metformin may serve as an effective antidiabetic strategy for the
treatment of type II diabetes.
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Metal Oxide Nanoparticles as a Nano-fertilizer for Potato (Solanumtuberosum
L.) Growth and Development Under In-vitroconditions
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The phyto-nanotechnology provides great opportunities in the field of horticulture due to its
unique physio-chemical properties. Recently, nano-fertilizer is mainly used for increasing crop
yield and as well as decrease nutrient losses from fertilizers. The aim of the study was to
investigate the effect of biogenic Fe and Mn oxides nanoparticles (NPs) as nano-fertilzer and its
effect on various physiological, biochemical, and molecular parameters were studied to analyze
theoutcome of the application of metal oxide NPs as nano-nutrients in potato growth and
development under hydroponic condition.
Reported standard methodology follow to carried out experimental work. Modified Hoagland
media has been used potato plantlets growth and physiological changes studies. For biochemical
analysis antioxidant enzymatic, non-enzymatic, and photo-pigments was content was analyzed.
Molecular analysis of gene expression qPCR and RT -PCR was performed. The presence of NPs
in the plant was analyzed by SEM-EDX, TEM, and confocal microscopy.
It wasobserved that when the plantlets of potato were placed on hydroponic media, devoid of its
original Fe and Mn salt, supplemented with various concentrations of metal oxide NPs as nanonutrients in the hydroponic (modified Hoagland medium) was induced various plant growth
parameters such as the number of leaves, stem length, root length, fresh and dry weight, and
early tuber formation. It was found that at 4.0 ppm of Fe3O4 and 1.0 ppm of MnO2 NPs
effective for potato growth and development respectively. The molecular analysis of potato tuber
tissues revealed enhanced expression of major tuber inducing genes viz. Calcium-Dependent
Protein Kinases (StCDPK), Calmodulin(stCaM1), and Lipoxygenase (StLOX) enzyme activity
showing a positive correlation of tuber induction with added NPs as a nutrient. Further
biochemical analysis exhibited that the addition of metal oxide NPs as a nutrient in the growth
media induced the LOX enzyme activity in the tuber tissues. The application of metal oxide NPs
as nano-nutrients alsoinduced the antioxidant enzymatic activity, photosynthetic efficiency, and
total soluble sugar content in the plant leaves as well as tuber tissues. The transport and
accumulation of the metal oxide NPs were evaluated using the SEM-EDS mapping, TEM and
confocal microscopy analysis.
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B-Box Protein BBX32 Integrates Light and Brassinosteroid Signals to Inhibit
Cotyledon Opening
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Cotyledon opening is a key morphological change that occurs in seedlings during de-etiolation.
Brassinosteroids (BRs) inhibit the opening of cotyledons in darkness while light promotes
cotyledon opening. The molecular regulation of the interplay between light and BR to regulate
cotyledon opening is not well understood.
Here, we show the B-box protein BBX32 negatively regulates light signaling and promotes BR
signaling to inhibit cotyledon opening in Arabidopsis (Arabidopsis thaliana). BBX32 is highly
expressed in the cotyledons of seedlings during de-etiolation. bbx32 and 35S:BBX32 seedlings
exhibit enhanced and reduced cotyledon opening, respectively, in response to both light and
brassinazole treatment in dark, suggesting that BBX32 mediates cotyledon opening through both
light and BR signaling pathways.
BBX32 expression is induced by exogenous BR and is upregulated in bzr1-1D (BRASSINAZOLE
RESISTANT1-1D). Our in vitro and in vivo interaction studies suggest that BBX32 physically
interacts with BZR1. Further, we found that PHYTOCHROME-INTERACTING FACTOR 3
(PIF3) interacts with BBX32 and promotes BR-mediated cotyledon closure. BBX32, BZR1, and
PIF3 regulate the expression of common target genes that modulate the opening and closing of
cotyledons. Our work suggests BBX32 integrates light and BR signals to regulate cotyledon
opening during de-etiolation.
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Soybean is a globally important oil seed legume, provides good quality protein (~40%) and
edible oil (~20%).Soybean productivity is affected due to frequent drought periods.For the want
of developing climate resilient cultivars,an experiment was framed for characterizing
physiological traits and gene expression studies for drought tolerance traits.
For gene expression studies, a polyhouse experiment was conducted using genotypes JS 97-52
(Tolerant) and JS 95-60 (Sensitive) in 5 pots each dedicated as control and stress. 21 days soil
moisture stress was induced at V3 stage. Same genotypes were phenotyped for physiological and
root traits using WinRhizo, respectively.
The relative quantitative plotsand graphical display of Actin (housekeeping gene) used as
reference with soybean gene,Glyma-05g065800 to study the variation in expression of the
genethe expression inthree replicates of control tolerant JS 97-52 was compared to control
susceptible JS 95-60 and expression in three replicates of stress tolerant JS 97-52 was compared
to stress susceptible JS 95-60, plots displayed that the gene expression is up-regulated in stress
tolerant replicates as compared to stress susceptible replicate under drought stress.
Exploratory analysis of data revealed wide variation in canopy temperature (CT), SPAD
chlorophyll meter reading (SCMR), rooting depth, average root angle, root/shoot ratio, length,
surface area, root thickness, root volume, number of tips, forks, crossings, ranging from 59.9
percent (CV) for number of tips to 8.3 percent for CT. Plants with high rooting depth with good
penetrating and water extraction traits along with high root/shoot ratio can survive drought
condition by keeping canopy cool through transpiration efficiently.
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Structural Insights of Txp40 from Xenorhabdus nematophila, a
Potentinsecticidal Toxin against Galleria mellonella.
Omkar Kinkar
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Email: omkarkinkar1234@gmail.com

Txp40, 42 kDa potential and ubiquitous toxin from Xenorhabdus and Photorhabdus bacteria
that share 75% sequence identity with each other at protein level. It is active against a wide range
of insect pests from lepidopteran and dipteran species but precise mode of action of this toxin is
unknown. Txp40 shares no significant sequence match to proteins with known structures or
functions, which suggests that it is a novel protein.
Txp40 protein from Xenorhabdus nematophila wasover expressed in E. coli BL21 (DE3) cells.
Recombinant protein was tagged with N-terminus hexa-histidine tag was purified by NiImmobilized metal affinity chromatography (Ni-IMAC). Purified Txp40b was found to be toxic
against Galleria mellonella larvae suggests active form of protein. Purified protein was subjected
to crystallization after size exclusion chromatography. Crystallization trials was performed using
microbatch under-oil method. Single crystal X-ray diffraction data was collected on the PXBL21 beamline at the Indian synchrotron to 2.2 Å resolution with 100% completeness.
Crystal belongs to I212121 space group with unit-cell parameters a = 94.44, b = 97.62, c = 148.97
Å. Diffraction data was indexed and scaled using XDS and AIMLESS from CCP4 suite
respectively. However, determining phase has a big challenge as there was no known structure or
homolog present in the database. To obtain phase solution we incorporated selenomethionine
(SeMet) in protein by overexpressingtxp40 in methionine auxotroph E. coli strain B (834) DE3
cells. Protein was purified by Ni-IMAC and subjected to crystallization. SeMet data set collected
at 0. 97893 Å was used to obtain the phases with single-wavelength anomalous dispersion (SAD)
in the CRANK2 pipeline. Txp40 shows two domain structure, moreover N-terminal domain
shows novel fold and therefore introduces new domain in the area of insect toxicity. Further
structural analysis will provide new insights about mode of action of this toxin.
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Mycobacteriophage,

a virus specifically infecting mycobacterium is considered to be an
efficient alternative to combat emerging drug resistance in Mycobacterium tuberculosis. The
lytic cassette of D29 mycobateriophage consists of an N-terminal (NTD) and lysozyme like
catalytic domains and a C- terminal cell wall binding domain. We previously studied that the Nterminal domain alone is sufficient to kill M smegmatis(Msm) upon expression within the cells.
Our approach aimed todesign NTD as an anti-mycobacterial and decipher its mechanism of
action.
NTD was purified using Ni-NTA affinity chromatography. Effect of NTD on Msm
peptidoglycan was tested using PG hydrolysis assay, whereas for planktonic cells and biofilm
Alamar-blue assay was performed.Mutations in NTD were introduced by site directed
mutagenesis. Homology modelling and Molecular Dynamic Simulations (MDS) studiescoupled
with Circular Dichroism spectroscopy and cell viability assays were performed to understand the
importance of mutants in structure and function of the protein, determining the active site of
NTD.
NTD is equally efficient in Msm peptidoglycan hydrolysisas compared to the full length
endolysin. The planktonic and biofilm studies show that external treatment of NTD cannot lyse
the planktonic cells but synergistic application along with sub- lethal concentrations of anti- TB
drugs is toxic to Msm cells. Therefore, NTD reduces the effective MIC of anti- TB drugs.
External treatment of NTD alone can inhibit biofilm formation but only synergistic action with
anti-TB drugs disrupts the biofilm. Our MDS coupled with biophysical and biochemical studies
suggest that NTD functions as a cysteine peptidase with cysteine and histidine as nucleophile and
base and provide L44 and E67 as structural and Y25, C41, S111, and H112 as functional
residues.In summary, our work will help in the engineering of this catalytic domain of
mycobacteriophageendolysin as a potential candidate as enzybiotics in alternative phage-derived
therapy.
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The Analysis of Anaphylatoxin C4a with Pneumonia Patients in Rewa Region
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Pneumonia is an infection of respiratory organs within which the lung tissue of an infected
person is crammed with fluid or pus. Individuals affected by this condition show symptoms of
shortness of breath, fever, chills, chest and abdominal pain, presence of brown, yellow or green
colored phlegm and cough. The main objective of present paper is to find the role of
complimentary system splitting product C4a in pneumonia.
During the year 2017 to 2019, medically diagnosed pneumonic patients were admitted from the
Shyam Shah Medical College, Medicine Department (OPD) of Rewa (M.P.), 240 pneumonic
patients were recruited for the current investigation.About 5 ml Blood samples were collected in
0.5 M EDTA coated vials with healthy palm along with each pneumonic patients. Other
information and clinical profile was filled in a detailed proforma. The BD CBA Human
Anaphylatoxin Kit (Catalog No. 561418) is used to quantitatively measure anaphylatoxin C4a
protein levels in a single EDTA plasma or serum sample.
The observation made with the blood concentration of C4a of the case and control measured and
differences in the concentration was calculated statistically and the findings show the
significantly higher C4a blood concentration in the patient than healthy control.Mean value of
blood C4a concentration was seen 798 ± 3.51 ng/ml and 302 ± 5.51 ng / ml in pneumonic
patients and healthy control respectively. Standard error of the mean was found 7 pg/ml and 4
pg/ml respectively for patients and control. The value of t-test of the differences of C4a blood
concentration between pneumonic patients and healthy control was found 72.52 with the degree
of freedom 998 which is statistically significant at the level of P <0.0001. The median value of
C4a blood concentration was found 625pg/ml and 260 pg/ml. The limit of C4a blood
concentration was found 263-884 pg/ml the patients and 234-365 pg/ml in the control group.
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Effect of Citric Acid on Rheological Properties of Sodium Carboxymethyl
Cellulose and Polyethylene Glycol Blended Hydrogels
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M

echanical strength, biocompatibility, nontoxicity, and biodegradability, superabsobency,low
cost etc. of hydrogels are great area of interest.BiodegradableSodium Carboxymethyl methyl
cellulose is an anionic, water soluble, weak, semiflexible and strongly charged polysaccharide
and Polyethylene glycol with citric acid has been used to form hydrogels with nontoxic
crosslinking agent for food and pharmaceutical industry.
Sodium carboxymethyl cellulose (NaCMC) with medium viscosity has been purchased from
Sigma Aldrich and Polyethylene glycol (PEG) from SRL and citric acid has been purchased from
fisher scientific. Hydrogels based on NaCMC and PEG in 70:30 ratio were formed using citric
acid as nontoxic crosslinking agent and characterized via rheological frequency and amplitude
tests.
Hydrogels were swelled in distilled water and rheological studies were performed in frequency
sweep and amplitude sweep modes. From frequency sweep test it can be concluded that sample
with 15% of citric acid concentration in NaCMC: PEG (70:30) blended hydrogel shows highest
storage modulus, complex viscosity and lower damping factor. From amplitude sweep test their
mechanical properties were found to be improved at low amplitudes but at higher values of
amplitude because of disentanglement of polymer chains a sudden change is observed for highly
crosslinked samples. Samples with 10%,12.5% and 15% of citric acid shows higher damping
factor of Strain%≳1,whereas sample with 15% of citric acid shows comparatively higher
damping factor at higher value of amplitudes.
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Effect of Metallic Micronutrient, Ni, on Growth, Biochemical and Oxidative
Stress Related Parameters in Phaseolus Vulgaris (Common bean) Seedlings
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Nickel, a metallic micronutrient required for the plant growth and metabolism but can exerting
toxic effects at elevated level. The present study analyses growth, biochemical and oxidative
stress related parameters in common bean seedling in response to supply ofNiCl2 over the range
of 0 – 1mM concentrations.
Bean seedlings were grown in plastic pots containing acid washed sand for 10 days and watered
daily with 1/2th Strength of Hoagland Solution. Ni supply increased %G, Seedling height and
seedling vigor at 0.001 mM concentration but decreasedabove it.Suggesting tolerance toward Ni
upto 0.001 mM. Protein and Nitric oxide (NO) content of the root as well as leaf tissue increased
gradually upto 1 mM reflecting the increased synthesis of nitric oxide stress related proteins. The
proline content also increased with Ni supply being significant at 1 mM. Hence it is likely that Ni
induces osmotic stress.NR activity measured in vivo system decreased gradually with increasing
concentration of Ni in root as well as leaf tissue and GS reduced significantly in leaf tissue at all
the concentrations. However, for in vitro NR, significantly higher activity resulted by Ni supply
in leaf and decreased in root non significantly. Ni also responds to antioxidant enzymes such as
Ascorbate peroxidase, increases marginally in leaf upto 0.1mM then decreases significantly,
whereas in roots it decreases. Catalase and Superoxide dismutase activity decreases significantly
in root as well as leaf. Ni concentration mediated change in antioxidant enzymes activity and
tried to overcome from damage caused by ROS.
The results demonstrate that Ni considered as growth promoter that favors the overall growth of
the bean seedling. Decrease in NR (in vivo) activity and chlorophyll content at 1 mM
NiCl2suggested that higher Ni levels cause oxidative stress in common bean and may lead to
cause damage through ROS production and interfere with chlorophyll metabolic pathwayreduced
Fe+2 absorption, and affects NR activity.Ni elevated some stress related protein, proline as stress
indicator and NO level suggested that Ni causes toxicity as concentration increases and exert
tolerance till 1mM only. Hence Ni is importantfor N metabolism of legumes, common bean
(Phaseolus vulgaris L.) is considered to be growth promoter as well as stress indicator.
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Plants,

being sessile, are prone to various biotic and abiotic stress, which disrupt
cellularproteostasis. To cope with this, cells harbor a distinct set of proteins,molecular
chaperones, aiding in protein folding, prevention of protein aggregation and assisting in protein
translocation as well as degradation.Hsp70s and their co-chaperones,Hsp40s (J- Domain
Proteins, JDPs)are among the most important components of the cellular chaperome, in all living
organisms. atDjA1 and atDjA2 are the two cytosolic Class I JDPs in Arabidopsis thaliana, which
although highly similar to each other, differ significantly in their expression patterns and stress
inducibility, suggesting that they perform unique stress associated functions. This study aims to
uncover thefunctional specificity of these proteins, which could be a crucial lead in the
development of stress-resilient crop plants.
Arabidopsis thaliana (Col-0 ecotype)is the model plant used in the current study along with
specific transgenic lines generated by over-expressing these JDPs. Bioinformaticsand data
analysis tools, molecular biology techniques including nucleic acid methods and protein:protein
interaction assays (two-hybrid screening) were also employed.
Unlike atDjA1, overexpression of atDjA2 resulted in rootand flowering abnormalities, a
plausible result from the specific interaction of atDjA2 with Sirtuin1 (SRT1), obtained by the
Yeast-two hybrid library screening assay.The upregulation of ethylene biosynthesis and
signaling genes in atDjA2 overexpression lines, observed in RT-PCR analysis,ascertains the
involvement of ethylene signaling in these phenotypes. Additionally, Flowering Locus C (FLC),
the floral repressor gene, was also found to be upregulated, delaying the floral transition in these
lines.Thus, a cross-talk between atDjA2 and ethylene signaling pathway could exist, which, upon
further investigation, could have the potential to improve the qualitative and quantitative traits of
crops.
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Oxaliplatin (OHP) resistance is a major hurdle in the chemotherapeutic treatment of colorectal
cancer (CRC). The concomitant administration of OHP and curcumin act synergistically in OHP
resistant cell lines, leading to the reversion of their resistant phenotype. The present study was
aimed to formulate Eudragit S-100 (ES-100) coated alginate beads bearing drugs loaded targeted
liposomes for simultaneous delivery of OHP and curcumin (CUR) to exert a synergistic
therapeutic effect on OHP resistant HT 29 cell line.
The liposomes were fabricated by the film dispersion method and optimized using a BoxBehnken design (BBD) with the aid of Design-Expert® software. Hyaluronic acid (HA) was
conjugated on the liposomal surface using carbodiimide chemistry to target CD44 receptors
overexpressed on the CRC cells.
The conjugated liposomes (i.e. OC-L-HA) depicted uniform vesicular size (132.4 ± 3.4 nm) and
low polydispersity index (0.165 ± 0.070) and high entrapment of OHP and CUR. HA coupled
drugs bearing liposomes (OC-L-HA) are exhibiting higher cellular uptake than unconjugated
liposomes (UC-L), as evidenced by confocal laser microscopy. OC-L-HA were entrapped in the
alginate beads and characterized for various in vitro parameters such as bead size, in vitro drug
release, and % swelling. MTT assay demonstrated that OC-L-HAexhibited 2.76 and 2.58 fold
higher cytotoxicity than targeted CUR liposomes and targeted OHP liposomes, respectively. The
colon targeting ability of these liposomes entrapped Eudragit S-100 coated beads on oral
administration were assessed by X-ray radiography. The in vivo X-ray images affirmed a good
targeting ability of the targeted beads to the colon. The outcomes of the studies revealed that
these surface-modified liposomes entrapped in Eudragit S-100 coated beads could be an effective
strategy for the treatment of CRC.
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Gentamycin Induce Nephrotoxicity in Rat
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Nephrotoxicity is toxicity in

the kidneys.Nephrotoxicity occurs when kidney-specific
detoxification and excretion do not work properly due to the damage or destruction of kidney
function by exogenous or endogenous toxicants. In Present Study nephroprotective activity on
ficus relogiosa linn was evaluated on albino wistar rat. The rats were subdivided into four
groups, containing 4 animals in each group. One group received saline, Second group received
gentamicin 80 mg/kg, third group received gentamicin andEthanolic extract of fiscus religiosa
(100 mg/kg) and fourth group received gentamicin and Ethanolic extract of fiscus religiosa (200
mg/kg). Fiscus religiosa extract were administered and evaluated for the nephroprotective
activity by using animal model. Various parameters were evaluated such as total blood count,
creatinine, serum urea, blood urea nitrogen and body weight of the animal. The study clearly
exhibits the extract of fiscus religiosa linn shows nephroprotective activity against gentamicin
induce nephrotoxicity. Further the histopathological studies confirmed the nephroprotective
activity fiscus religiosa linn.
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Multiwalled carbon nanotubes (MWCNTs) are known for their high drug loading capacity, vast
surface area, which allows for the covalent and noncovalent attachment of bioactive molecules
and target ligands for targeted delivery of anticancer drugs in the tumor sites. In this study,
MWCNTs were functionalized with essential amino acid lysine (Ly) as a linker and mannose
(MA) as a ligand being loaded with doxorubicin (Dox) to obtain a novel and effective MWCNTs
nanocarriers with improved the targeted therapeutic efficacy and cellular uptake against mannose
receptor which is overexpressed in MDAMB231. The enhanced percentage Dox loading capacity
was observed after the modification of Ly and MA as compared to carboxylated MWCNTs
(COOHMW) and in-vitro drug release result was clearly show Dox loaded formulations was
releases more in lysosomal pH 5.0 as compared to physiological pH 7.4 that means our
formulation provided pH mediated sustained releases. The in-vitro anticancer activity and
cellular initialization of Dox loaded MA conjugated MWCNTs (Dox-MAMW) shows higher cell
cytotoxicity and cell uptake as compared to pure Dox in MDAMB231 breast cancer cells but
pure MAMW without Dox does not show cellular toxicity that results indicate pure formulations
are biocompatible and nontoxic in nature. In conclusion, the results were suggested that DoxMAMW are shows more effectively targeted delivery of Dox in MDAMB231 breast cancer cells
as compared to pure Dox.

113

Pharmaceutical Sciences

Fabrication of Gelatin Functionalized Carbon Nanotubes System for the SiteSpecific Delivery of Curcumin Towards Breast Cancer Cell.
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To synthesize and characterization of SWCNTs, Cur polymeric conjugation.This formulation
confirms their conjugation with the help of FTIR, DSC, AFM and UV analysis.To develop a
carrier for target drug delivery at specific site.To develop a stable system against cancer cell.To
enhance the solubility of the drug.To develop a safe carrier system for anticancer without
harming normal body cells.To perform in-vitro evaluation of drug loaded nanoparticles.
We have taken single walled carbon nano tubes, Sulphuric acid, Nitric acid, Methanol and
Glutaraldehyde and Curcumin. Purified it with 1M HNO3for overnight at room temperature and
filter sonicated with concentrated sulfuric acid and nitric acid (3:1 40ml ,98% and 70%) at 40°C.
After functionalization a dispersion prepared with curcumin and gulteraldehyde uses for the
enhancing the bond between CNTs and curcumin.
The Cur-Gel-CNT conjugate with curcumin (anticancer drug) via amide linkage utilize with
gelatin as linker (also acts as copolymer) for effective targeting against human breast cancer cell
lines MDA-MB-231. The Cur-Gel-CNT conjugation with curcumin was evaluated with various
parameter such as particle size, drug loading, drug release, TEM, AFM, apoptosis, cell cycle.
The overall finding obtained from the above analysis it was suggested that the Cur-Gel-CNT
system was found in nano size range and having the entrapment efficiency shows higher
entrapment efficiency. The drug release characteristics also shows higher drug release in acidic
pH then basic pH and the characteristic also suggested that the release of curcumin from CurGel-CNT found in higher release manner. The in vitro MTT assay (anticancer assay) shows the
anticancer potential of the Cur-Gel-CNT system and the data obtained from apoptosis and MTT
assay, it was revealed that the system may effectively increase thre population of nacrotic cell in
comparison with control and it should be potential drug for the treatment of cancer.

114

Pharmaceutical Sciences

Effect of Temperature on Chemical Composition of Terpenes Present in
Essential Oil Obtained from Trachyspermum ammi (Ajwain) Seeds During
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Essential oils obtained from their natural sources consist terpenes as main constituent. Different
methods are used to extract them but Hydro-distillation method has advantage over other
methods due to it’s suitability, being cheap and convenient. Essential oils are used in food
industries as preservative and flavoring agent. Temperature is one of the crucial factors on which
chemical composition of Terpenes depend.
Hydro-distillation was performed at different temperatures viz. 60oC, 70o C, 80oC and
90oC.Qualitative and Quantitative estimation were performed by using GC-MS with retention
time 24 Minutes.Experiments were performed during April 2021 to May 2021 to obtain thermal
degradation at the time of storage.
It was Observed that Quantity and quality of terpenes got differ with increasing temperature
during extraction.At 60oC, essential oil was not obtained due to it’s poor vaporization. Optimum
temperature was found to be 70oC for extraction of essential oil from Ajwain Seeds. On
increasing extraction temperature quantity of antimicrobial agent thymol increased and it reached
to highest extent at temperature 90oC. Degradation of chemical composition of Terpenes was
found to occur during April to May 2021. GC-MS study showed the degradation in quality of
essential oil after 40 days of it’s storage at room temperature. Most of the terpenes present in
essential oil were converted into another isomeric form due to the fluctuation in room
temperature. These isomeric forms were found to be more effective as preservative. Most of the
terpenes present in essential oil after 40 days extracted at 80oC were converted into Thymol
(Earlier Concentration 42.11% to Final Concentration 55.245%) and Carvacrol (Earlier not
obtained to final 4.71%). Hence essential oil obtained from Trachyspermum ammi (Ajwain
seeds) are green alternative of chemical preservative as they are having more capable
preservatives after thermal treatment.
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Eye is most thrilling organ due to its drug disposition uniqueness considerable challenge to the
formulator is to circumvent (bypass) the defensive barriers of the eye devoid of causing stable
tissue damage. Development of newer, more susceptible diagnostic techniques and novel
therapeutic agents continue to make available ocular delivery systems with elevated therapeutic
efficiency. The objectives of research work is preparation and evaluation of in situ occular gel of
model drug to increase contact time, minimizing the dilution by tears, and resisting nasolacrimal
drainage. This may decrease the dosing frequency and also decrease the dose at site of action for
local action on eye bacterial infection.
This review is to Specify a brief summary about in situ gels, various approaches for in situ
gelling systems, different types of polymers used in in situ gels, their mechanisms of gel
formation and evaluation of polymeric in situ gel. Preliminary study was carried out for selection
of optimum concentrations for different polymers, by mixing different concentration of Polymers
in Distilled water and were evaluated for gelling capacity and viscosity.
The formulations were liquid at around pH 6 and underwent rapid gelation upon raising the pH
to 7.0.The optimized formulation has shown sustained drug release over the period of 8 hours.
So, this formulation can be used an alternate to conventional eye drops to improve the
bioavailability through its longer precorneal residence time and ability to sustain drug release.
Ease of administration and reduced frequency of administration is its another importance which
results in better patient compliance.
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To develop and characterize low molecular weight heparin conjugated doxorubicin (DOX) and
verapamil (VER) loaded PEI-liposomes for cancer targeting.
Low molecular weight heparin conjugated doxorubicin and verapamil loaded PEI-liposomes
were prepared using thin film hydration method. Where, DSPE-PEI conjugate was synthesized
and DSPE-PEI used as co-lipid in the preparation of cationic PEI liposomes and their surface
was anchored with low molecular weight heparin.The two drugs (DOX and VER) were
incorporated into these liposomes and characterized on various attributes viz particle size, PDI,
zeta potential, % drug(s) entrapment efficiency, in vitro drug release as well as ex vivo
cytotoxicity study.
Prepared low molecular weight (LMW) heparin conjugated PEI-liposomes bearing DOX and
VER were exhibiting 174.1 ± 2.5nm average particle size with 0.235±0.04 PDI and -0.489 ± 0.3
mV zeta potential. They are showing 67.5 ± 0.2% and 64.2±0.5% DOX and VER entrapment
efficiency, respectively. In vitro drug release study exhibiting 87.42 ± 2.1851 % DOX and 92.54
± 1.6381 % VER release in 72 hours in PBS (pH 7.4)/methanol (7:3) mixture. While, in PBS (pH
5)/methanol (7:3), it was found to be 88.04 ± 2.18 % DOX and 83.71 ± 1.31 % VER, release in
48 hours. The faster release of drug from heparin conjugated PEI liposome in PB (pH
5)/methanol (7:3) is due to proton sponge effect of PEI. Further, the formulation(s) were
evaluated for ex-vivo cytotoxicity study. The cytotoxicity assay in MDA-MB-231 cell lines
(human breast cancer cell lines) revealed lowest GI50 value (19.54 ± 0.023µg/ml) for heparin
conjugated DOX and VER loaded PEI liposomes than unconjugated DOX and VER loaded PEI
liposomes (GI50 value = 23.62 ± 0.007µg/ml). Hence, it could be concluded that these LMW
heparin anchored PEI liposomes bearing DOX and VER may act as potential carrier for effective
delivery of entrapped drug to solid tumor.
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The

substances that inhibit oxidation are known as antioxidants. Benzimidazoles are the
compounds which have fused heterocyclic ring systems, bearing benzene and imidazole. The
nucleus is of considerable importance due to its wide range of pharmacological activities. The
nucleus is present in various categories of therapeutic agents such as antimicrobials, anticancer,
antioxidants, anti-inflammatory etc.
Docking studies were carried out using PDB 5OAE On the basis of the docking studies 60
compounds were designed and on the basis of the dock scores and the interactions with amino
acids 20 compounds were selected for synthesis and further 8 compounds were synthesized. The
synthesized compounds were investigated by physical analysis and determining their melting
point, Rf value, NMR, IR and Mass spectral data. The melting point of the synthesized
compounds was in range with theoretical value. Mass spectral data is similar to the molecular
weight of the compounds. In IR studies all the compounds show characteristic peak of C=O and
C-Cl.
The in vitro antioxidant activities were determined using 4 methods, viz : DPPH scavenging
activity, Iron chelating activity, Hydrogen peroxide scavenging assay, Reducing power method.
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Triboelectric nanogenerator (TENG) is a device that converts parasitic mechanical vibration
energies such as machinery vibrations, wind, biomechanical movements and water wave energy
into electricity by a conjunction of triboelectric effect and electrostatic induction. TENG
generally consists of opposite tribo-polarity materials which in contact initiate the transfer of
surface charges.When these positive and negative triboelectric materials separate, generated
surface charges are induced to the corresponding electrodes and results in the flow of current
through external load. Zinc Oxide (ZnO) owing to its wide and direct bandgap, tuneable carrier
concentration, chemical ruggedness and low cost haveattracted significant attention as a
tribopositive material.
For the fabrication of ZnO based TENG, tribopositiveZnO nanowireswere depositedon
ITO/Quartz substrates via vapour-phase transport using two zone tubular furnace.High purity Zn
dust, used as the source material, was heated in quartz crucible at different temperatures in the
range of 400-700°C while substrate was kept at 600°C and ~ 35 mm away from source in
flowing Argon. Spin coated PDMS film on flexible ITO/PET substrate served as atribonegative
material. The ZnO/ITO/Quartz and PDMS/ITO/PET were packed face to face maintaining a gap
of ~ 2 mm using scotch tape and electrical connections were taken from top and bottom ITO
electrodes.
The electrical output characteristic i.e., open circuit voltage (VOC) and short circuit current (ISC)
of ZnO-TENGs was measured using an oscilloscope (Lecroy WR8104) and a low noise current
preamplifier by applying ~ 30N force vertically at different tapping frequencies in range of 17Hz. The VOC, ISC and power density of ZnO-TENGs were found to enhance with increasing
ZnO growth temperatureup to 600°C and tapping frequency up to6 Hz, respectively for constant
applied force and thereafter decreased.The maximum VOC of ~ 210 V (p-p), ISC ~ 95 µA
andpower density of ~ 8.8 mW/cm2 was obtainedfor TENG containing ZnO nanowire grown at
600°C for which the work-function differencewith PDMS was found maximum as measured by
Ultraviolet photoelectron spectroscopy. The rectified output of ZnO-TENG was used to charge
capacitors and flash serially connected38 commercial LEDs and LCD screen of a stop watch.
Our studies clearly establish feasibility of using ZnO-TENGs as a renewable and sustainable
power source for wearable microelectronic devices, displays and sensor systems.
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The condensation of electronic carriers known as electronhole liquid (EHL), represents the
fascinating state of matter, where a number of carriers bound together and exhibit the quantum
phenomena at macroscopic level. However, due to excess heat carried out by carriers, low
binding energythis phenomenon is limited to only indirect bandgap material and at low
temperature. For their potential application in optoelectronic and quantum science-based devices
it is important to achieve the condensation state in direct bandgap material at ambient conditions.
The present work first time demonstrates the formation of EHL at the ambient conditions in the
direct bandgap metal halide perovskite (CsPbBrI2) nanocrystals (NCs).
The sample used in the present study are prepared using hot-injection method andcharacterize
using transmission electron microscopy. Formeasurements purpose the NCs are spin coated on
the microscopic glass slide andground state optical properties are analysed with UVVis and
photoluminescence (PL) spectrometer. To study the EHL the circularly polarized transient
absorption spectroscopy is employed, where an intense pump drives the system in the
nonequilibrium state and the sequential test beam probe the bound state of EHL.
Inthe experiment as per the Pauli principle the bound state of carriers is obtained in the opposite
configuration of pump and test pulses andobserved as red-shifted absorption (RSA) with respect
to exciton resonance. In the low pump fluence region where exciton gas dominates the system, it
represents the biexciton. On increasing the pump fluence, Coulomb screening leads to the
reduction in the oscillator strength of exciton. Interestingly, RSA exhibit the red-shift from its
low fluence position, showing the nucleation of carrier.Once system reaches the threshold
density the first order phase transition take place from gas to liquid phase. Further intensity
dependence PL is carried out to show the emission from EHL state. The present reveals the EHL
state ambient conditions and open the new platform for their use in the novel devices band to
study the manybody quantumeffects.
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Solid state lithium ion batteries have great potential to overcome the issues of conventionally
used lithium ion batteries such as flammability, leakage and dendrite growth. These batteries
could be applied in Electric vehicles (EVs), Hybrid Electric Vehicles (HEVs) and
microelectronic devices. Garnet structured cubic Li7La3Zr2O12 electrolyte seems to be a viable
solid electrolyte material for all solid state lithium ion batteries due to its high ionic conductivity
and electrochemical stability. However, structural stability of the Li7La3Zr2O12 electrolyte
remains a concern. The structure and transport properties of Li7La3Zr2O12 electrolyte can be
improved by multiple ion doping.
In this work the fluorine and aluminum co-doped Li7La3Zr2O12 electrolyte have been prepared
using conventional solid state reaction method. Its crystal structure and microstructure was
studied with the help of X-Ray diffraction spectroscopy (XRD) and Scanning electron
microscopy (SEM), respectively. The transport properties of prepared samples were investigated
using AC impedance spectroscopy.
The Al3+ and F- co-doped Li7La3Zr2O12 in the composition Li6.4-xAl0.2La3Zr2O12-xFx for x = 0.0,
0.2, 0.4 and 0.6 was prepared by solid state reaction method. The PXRD pattern confirms the
formation of garnet like cubic phase and partial substitution of Al3+ at Li+ and F- at O2- site. The
SEM images show the formation of highly dense structure. The highest relative density of 91%
has been obtained for the sample with x=0.2. The impedance spectroscopy results suggest that
0.2 moles of fluorine doping at oxygensite along with 0.2 moles of aluminum doping at lithium
site in Li7La3Zr2O12 electrolyte material gives an optimum ionic conductivity of 3.18×10-4 S/cm
with activation energy of 0.24 eV.
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To design low cost amplifiers author wish to choose a material for which higher modulational
gain realized at least threshold pump field with suitable values of external parameters. This study
aims to compare modulational characteristics of different group polar semiconductors to find
such a suitable material. Analytical expressions for steady state threshold pump amplitude and
growth rate of polaron mode are derived.
Author performs an analytical investigation of modulational interaction of an electromagnetic
pump wave in a transversely magnetized weakly polar semiconductor plasma medium. A
theoretical model is developed to determine threshold pump field required for the onset of
modulational effects under the framework of hydrodynamic model and coupled mode theory.
Numerical estimations are carried out using the data of III-V GaAs and II-VI ZnS compound
semiconductors at 77 K duly shined by pulsed 10.6 µm CO2 laser.
On the basis of numerical estimations significant conclusions could be drawn as III-V GaAs
semiconductor found to be better since higher steady state gain is attained in this crystal at low
input intensity. A particular doping value proves to be favourable resulting into highest gain of
the signal wave in both the semiconductors with lower threshold pump field requirement.
Maximum gain is obtained at the approximately same concentrations where minimum threshold
reported for both semiconductors. This comparative study conclude that III-V GaAs, having
smaller coupling constant, is more suitable material than II-VI ZnS for commercial optical
communication devices. Results of the present study may help to design low cost modulators and
to be important for understanding and improving the performance of modulator.
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Study of the exotic phenomena related to the atomic displacement (sub-picometer) demands
high resolution new experimental methods because of the limitation of the commonly used x-ray
based diffraction and spectroscopic methods. Because of high sensitivity of the lattice vibrations
to the interatomic distances, it should be able to detect small atomic displacements. Atomic
displacement should change the specific Raman tensor element through the change of
polarizability derivative associated with the displacement along a particular direction. Measuring
the polarized Raman intensity along a specific direction associated with the proper tensor
elements should empower one to trace very small atomic displacements. Atomic displacement
can be quantified from the change in Raman mode position using the mode Gruneisen parameter
or phonon deformation potential values.
To demonstrate this prediction, we carried out temperature dependent (80-350K) angle resolved
polarized Raman spectroscopy studies (ARPRS) on a multiferroic material CuO in which a spiral
spin order breaking the inversion symmetry induces ferroelectricity with polarization along baxis. Theoretically it was predicted that the atomic displacements, which contribute to
ferroelectricity,is in the order of femtometer.
The Raman tensor elements of Ag mode have been obtained from polarized fitting the polarized
Raman spectra collected on a well characterized CuO single crystal. We have observed an
anomalous temperaturevariation inintensity of the Ag mode across multiferroic temperature
window (213-230K) only when the Raman tensor element b is contributing to the intensity which
signifiesthat the atomic displacement is along b axis. Displacement have been quantified from
the mode position change of the Ag mode using mode Gruneisen parameter and obtained values
is ~14(1) femtometer. We verified this method on BaTiO3crystal where atomic displacements are
documented.
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Molybdenum Disulfide (MoS2) has recently sparked the scientific community's interest because
of its stability, accessibility, and usage in a variety of applications. It possesses three excitons, A,
B, and C, as a result of its ML nature and quantum confinement.It has potential uses in electrical,
spintronic, and valleytronics due to spin and valley based properties. The lowest energy level in
ML MoS2 is A-exciton, therefore carriers excited to the conduction band quickly relax to this
level, resulting in strong A-excitonic luminescence. Thus, investigation of the creation,
dissociation, and carrier behavior at the A-exciton is critical for future applications of ML
MoS2.This is possible by employing an ultrafast pump-probe technique to analyze the carrier
dynamics in ML MoS2.
To perform ultrafast pump-probe measurements, a femtosecond-oscillator-amplifier system (800
nm, 35 fs) was employed to pump an OPA. The OPA output was tuned to the ML MoS2 Aexciton peak, 672 nm. All measurements are carried out in a standard pump-probe setup at 672
nm wavelength for both excitation and probing of the carrier dynamics.
This article will give a detailed study of the charge carrier dynamics of an ML MoS2 flake near
its band edge at high density of excitation in the range6.6 × 1013 cm-2 to 4 × 1014 cm-2
corresponding to pump fluence 1.2 mJcm-2 to 7.2 mJcm-2 beyond the Mott density. It is found
that initially excitons are dissociated to produce hot carriers, resulting in rapid bandgap
renormalization. At higher excitation densities, these carriers relax resulting in longer-lived Aexcitons, indicating a bottlenecking process that leads to band bleaching later. These researches
and its findings will be beneficial in the use of ML MoS2 as a component in high-power
detectors, lasers, LEDs, and compact OPAs.
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Commonly used optical elements for focussing of soft X-rays such as Fresnel Zone Plates are
difficult to extend to hard X-rays due to requirement of high aspect ratios and nanoscale zone
widths. In such cases, X-ray waveguides (XWG) which produce nano-sized coherent beams in
hard X-ray region, become highly useful.
In the present study, the combination of ruthenium and carbon is explored for waveguide
applications in 8-20 keV energy region.Structural parameters of Ru/C/Ru waveguide are
optimized from electric field intensity (EFI) calculations. A waveguide sample with optimized
parameters is deposited using ion beam sputtering technique, and is characterized using X-ray
reflectivity (XRR) and grazing incidence X-ray fluorescence (GIXRF) techniques.
The optimized waveguide structure [Ru(7nm)/C(18nm)/Ru(20nm)] is found to provide intensity
enhancement of ~128 for TE0 and ~30 for TE1 modes at 20keV photon energy. EFI calculations
are performed on the assumption that all the interfaces in the waveguide are sharp and flat, which
may not be true for actual waveguide. To study the effect of surface-interface properties of
Ru/C/Ru waveguide on intensity enhancement, XRR-GIXRF measurements are performed at 10
keV photon energy. The analyses of XRR and GIXRF data suggest that the density of bottom Ru
layer and carbon guiding layer is close to bulk density (~97% for Ru and ~95% for carbon),
whereas density of top Ru layer is slightly lower (~93% of bulk density). A ~10% of thickness
variation in top cladding layer along with marginal change in layer density deteriorates field
enhancement in TE0 mode by more than three times. The present study underlines the potential
applicability of Ru/C/Ru system for XWG applications, and the requirement of stringent
deposition control for fabrication of XWGs.
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Rare-earth iron garnets (RIG), R3Fe5O12, where R is rare-earth (Y, & La-Lu) are widely studied
for various applications such as microwave, bubble memories and magneto-optical devices
including the recently discovered spin Seeback effect, spin-orbit torque induced magnetization
switching etc. RIG basically contains three different magnetic sublattice namely rare earth (R3+)
dodecahedral 24 ‘c’ site, iron (Fe3+) octahedral 16 ‘a’ site, and iron (Fe3+) 24 ‘d’ tetrahedral sites.
Different temperature dependencies of iron sublattices (Fe3+ ‘a’ and ‘d’ sites coupled
antiparallel) and rare earth sublattice (which are coupled antiparallel to resultant iron moment)
gives rise to magnetic compensation (TComp), a temperature at which sublattice moments are
cancelled each other giving rise zero net magnetization.However, the competition between Hext
thatalways tend to align all the moments parallel to it andthe strong anti-ferromagnetic superexchange interactionbetween the sublattices result field induced spin-cantedphase (between
magnetic R3+ and resultant Fe3+) closeto TComp, which is nothing but a second-order
phasetransition.
Polycrystalline Y1.5Gd1.5Fe5O12(YGdIG)and Y3Fe5O12(YIG) samplesare prepared with
conventional solid-state-reactionmethod. The temperaturedependent in-field 57Fe Mossbauer
spectroscopyandx-ray magneticcircular dichroism(XMCD) measurements are employed
onpolycrystallineYGdIGsample with the aimof tracing sublattice spin across TComp,
lookingforthe possible spin-canting across TComp anddecomposition of XMCD data into Gd-like
andFelike spectra from a single edge (i.e., Gd L3-edge or Fe K-edge) measurement.
Temperaturedependent XMCD measurements are also carriedout on polycrystalline YIG as a
reference data.
Fe3+ sublattice spin reversal and spin-canting across the magneticcompensation temperature
(TComp) aredemonstrated in polycrystalline YGdIGby means of in-field 57Fe Mossbauer
spectroscopy measurements. Corroborating in-field 57FeMossbauer measurements, both Fe3+&
Gd3+ sublattice spin reversal has also been manifestedwith XMCD measurement in hard x-ray
region.Moreover, fromin-field 57FeMossbauer measurements, estimation and analysis of
effective internal hyperfine field(Heff), relative intensity of absorption lines in a sextet elucidated
unambiguously the signatures ofFe3+ spin reversal and field induced spin-canting of Fe3+
sublattices across TComp. Further, Fe K-(Gd L3-) edge XMCD signal is observed to consist of
additional spectral features, those are identifiedfrom Gd3+ (Fe3+) magnetic ordering, enabling us
the extraction of both the sublattices (Fe3+& Gd3+) information from a single edge analysis. The
evolution of the XMCD amplitudes, whichis proportional to magnetic moments, as a function of
temperature for both magnetic sublatticesextracted either at the Fe K- or Gd L3-edge reasonably
match with values that are extracted frombulk magnetization data of YGdIG and YIG. These
measurements pave new avenues toinvestigate how the magnetic behavior of such complex
system acts across the compensation point.
126

Physical Sciences

Study of Interface and its Role in an Unusual Magnetization Reversal in
57
FeCoB/MgO Bilayer
Mohd. Shahid Jamal
UGC-DAE Consortium for Scientific Research, Indore (MP)
Email:shahidjamal5194@gmail.com

Magnetic tunnel junctions (MTJs) based on trilayer structure FeCoB/MgO/FeCoB have gained
much attention because of their applications in random access memories and as magnetic sensors
in disc drives. Amorphous FeCoB thin film nanostructures, which show in-plane as well as out
of the plane (for <2 nm FeCoB thickness) magnetic anisotropy (MA) to the film surface, play an
essential role in the rapidly developing fields of MTJ based non-volatile magnetic memories. The
interfaces are known to play a crucial role in deciding the TMR ratio in this system. A
considerable amount of studies have pointed out the importance of magnetism at FeCoB/MgO
interfaces. Even though, the study of interface magnetism by probing depth-profiling of the
magnetic electrode (FeCoB) has not been reported yet in detail. FeCoB/MgO bilayer is prepared
to study the interface magnetism and its role in azimuthal angle-dependent magnetic properties
by the ion beam sputtering technique. As observed in magneto-optic Kerr effect measurements,
unusual hysteresis loops are understood precisely through interface resolved grazing incident
nuclear resonance scattering (GINRS) measurements under x-ray standing wave (XSW)
conditions. To excite XSW modes, the bilayer is deposited between a Pt waveguide structure,
where the positions of the XSW modes are varied by changing incident angles. As GINRS is an
isotope sensitive technique, the FeCoB layer is enriched with 57Fe isotope during deposition. The
formation of a high-density 57FeCoB layer at the 57FeCoB/MgO interface with a hyperfine field
~34.25 T is found and attributed to the increasing volume of FeCo at the interface. Boron
diffusion from 57FeCoB to the MgO layer is found to be responsible for FeCo rich FeCoB layer
near the interface. The azimuthal angle-dependent unusual shape of hysteresis loops is described
in terms of coupled magnetization reversal between the bulk and interface parts of the FeCoB
layer.
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Intricate entanglement of charge, spin, lattice, and orbital degrees of freedom gives rise to exotic
phases in complex oxides. The exotic phases are corroborated by coupling mechanisms such as
electron-phonon coupling and their thermalization, spin-phonon coupling,etc. The study of nonequilibrium dynamics deconstructs the complexity underneath such mechanisms. Time-resolved
THz spectroscopy (TRTS) is a novel tool for understanding such non-equilibrium states and their
ultrafast control.
Epitaxial thin films of rare-earth nickelates LaxEu1-xNiO3 (x = 0, 0.25, 0.50, 1), where x = 0 is
insulating while remaining are metallic at room temperature, were synthesized by the pulsed
laser deposition technique. Time-resolved THz spectrometer was fabricated and implemented to
explore how interactions between key fundamental entities, resolved to a time-scale of subpicoseconds, evolve in epitaxial thin films of contemporary rare-earth nickelates.
Rare-earth nickelates exhibit a rich phase diagram formed by the complex interplay of
intertwined and competing energetics of fundamental entities. TRTS was implemented to
understand non-equilibrium carrier and lattice dynamics of epitaxial thin films of rare-earth
nickelates LaxEu1-xNiO3(x = 0, 0.25, 0.50, 1). The transient THz transmittance of the insulating
and metallic phases exhibit contrasting photo-induced phases associated with bi-exponential and
mono-exponential relaxation mechanisms, respectively. A pronounced oscillatory feature
superimposed on the mono-exponential relaxation manifests only in the metallic phase.As
ascribed to the acoustic phonons, the ‘x’ dependent behavior of this feature reveals an inverse
relation between the strength of electron-phonon coupling and the magnitude of conductivity.In
the insulating state, in contrast, the relaxation time constants are associated with the recovery of
charge-ordering and electron-phonon thermalization. This dynamical lattice-charge interaction
study demonstrates the use of this ultrafast phenomena in nickelate thin films in new generation
ultrafast photo-acoustic devices as an alternative to conventional surface acoustic wave devices.
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Charge separation at the light-absorbing semiconductor and contacting layer interface is crucial
for the widespread exploitation of the new revolution of optoelectronic applications. Such charge
separation at the interface leads to enhanced photo-response properties for photodetectors,
photovoltaic, and photocatalysts and provides a deep understanding of the interfacial charge
transfer mechanism. However, the knowledge of the ultrafast process and excited-state
interactions largely remains vague till now between perovskites interfaces with other low
dimension materials. This present work demonstrates the picosecond charge transfer dynamics in
CsPbBr3-reduced Graphene Oxide (rGO) interface.
Here we strategized the wet chemical synthesis based on the dispersible template method for
synthesizing CsPbBr3-rGO. The resulting nanocrystals and interface were characterized by
XRD, TEM, UV and Vis spectrometer, and PL. Here, ultrafast transient absorption (TA)
spectroscopy is used for the study of the charge transfer dynamics at the interface of CsPbBr3
and rGO.
The quenching in steady-state Photoluminescence (PL) spectra with decreasing PL decay
lifetime of CsPbBr3 in the presence of the rGO is attributed to the charge transfer mechanism.
From the band alignment picture, we found that CsPbBr3-rGO shows a type-1 band alignment,
and also, it is clear from the energy values that electron transfer is most probable here. We
experimentally demonstrate the picosecond charge transfer dynamics in strongly coupled type-1
CsPbBr3-rGO using the ultrafast TA measurement with excitation 3.1 eV, higher than the
bandgap. Ultrafast TA measurement reveals that the electron transfer rate is 2.5×1011 per sec
faster than the other materials. Additionally, we also observed that absorption cross-section
decreases in CsPbBr3-rGO and correspondingly average number of exciton per nanocrystal is
quenched compared to control CsPbBr3 NCs at the same fluence, attributed to the charge
transfer at the interface of CsPbBr3 and rGO. Our studies provide new insights and guidance in
perovskites-based future optoelectronic applications. 1-IntoductionLead halide perovskites
(LHPs) display extraordinary ph
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Worldwide application for phosphor materials as an economical source of energy that may
offer persistent ability is growing day by day. The use of phosphor reduce the emission of carbon
dioxide (greenhouse gas) by nearly 180 million metric tons. Phosphors converted white lightemitting diodes and other light emitting diode could be used for future lighting devices and
contemplated as excellent materials for solid lighting technology in comparison to older light
sources due to their intrinsic characteristics, such as less energy consumption, long-lasting, high
chemical stability and ecofriendliness.
In the present work deals with the Eu2+ doped Sr1-xAl2O4: xEu (x= 0.01, 0.03, 0.05, 0.07, 0.09)
with very high brightness and long after glow, were synthesized by urea fuel Combustion
method at 580 oC temperature.
The structural study carried via X- ray diffraction technique revealed that the sample to be single
phased in nature and was found to have crystallized into monoclinic phase with standard JCPDS
34-0379 card. The oxide formation was examined via FTIR technique. UV-Visible spectroscopy
is used to study the optical band gap of material, the value of optical band gap in the current
case, Sr1-xAl2O4: xEu (x=0.05) is 3.5eV. Transmission electron microscopy (TEM), confirm the
formation of nano particle, with average particle size around 6- 25 nm. The photo-luminescence
study revealed that it give broad emission spectra using excitation wavelength λ = 365 nm. It
is observed that the Sr1-xAl2O4 :xEu (x= 0.05) phosphor can be regulated as green (0.23, 0.49)
emission with the colour temperature 8239K and colour purity 60.69% . The spectra is intense
and lie in the visible range. The green lights can regulate the circadian rhythm through
melatonin.
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Transition metal dichalcogenides (TMDCs) offer unique properties such as large spin-orbit
splitting, valley degree of freedom, and exotic many-body phenomena, making them attractive
for optoelectronics. Several studies have been done to tune their optical properties, including
mechanical and chemical exfoliation, strain engineering, etc. However, these methods can affect
the intrinsic nature of the materialby introducing lattice strain and moredefects. Interestingly,
alloying (isoelectronic substitution) of these compounds allows one to vary material’s properties
without much affecting its nature and provides versatility in the optical properties for the next
generation excitonic devices. Moreover, size of the chalcogen atom plays a vital role in tunning
the interexcitonic interactions.
Ultrafast transient differential reflectance (DR) spectroscopy is used to demonstrate
interexcitonic interactions. To reveal the critical role of anion atom in the optical properties, a
comparative ground state reflectance study is done forMo0.5W0.5S2 and Mo0.5W0.5Se2 single
crystals. Single crystals have been bought from a commercial supplier (HQ Graphene). The
ground state reflectance spectra and band structure are estimated by density functional theory
(DFT) and the Bethe-Salpeter equation (BSE).
Here, we experimentally and theoretically demonstrate the vital role of the larger Seatom, which
results in the additional features (A’ and B’ excitons) in the DR spectrum ofMo0.5W0.5Se2single
crystal. The substitution of S to Se leads to a change in the spin-orbit coupling. From S to Se, an
increase in the atomic weight reduces the bandgap, leading to a large spin-orbit splitting of ~ 500
meV.Furthermore, alloying of the material provides a new type of intermediate exciton that
affects the dynamics of other excitons. Our systematic studiesopen up new opportunities to
exploit the unexplored interexcitonic interactions in the alloy TMDCs and provide a direction for
improving future optoelectronics devices.
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The magnetic field control of quantum matter enables to study of various exotic phenomena
which emerge in complex oxide materials. The thin film heterostructures of these systems,
potentially relevant in oxide electronics, require a great deal of care in distinguishing the
properties of the film from that of the substrate underneath. Here, we unravel a low energy
excitation mode in NdGaO3 crystals which is an important constituent of oxide thin film
heterostructures.
Magnetic characterization of single crystalline substrates oriented along (001) and (110)
crystallographic orientations were performed usingQuantum Design superconducting quantum
interference device (SQUID-VSM) in the temperature range of 2 - 300 K.Optical investigation in
the temperature ranges from 1.5 - 50 K and magnetic field from 0 - 5 T in transmission mode
were performed on a THz spectrometer based on 1560 nm femtosecond fiber coupled TERA K15 spectrometer from Menlo systems GmBH (Germany) equipped with a ±7 T spectromagPT
Oxford cryostat.
We observed an excitation mode resonating at a frequency of 0.2 THz along both (001) and
(110) crystallographic orientations. The mode develops and strengthens with an application of
increasing magnetic field and weakens with increasing temperature; all attributes conforming to
the predictions for the energetics of Zeeman splitting and intra-level transition within Kramer’s
doublet ground state. A dominance of the magnetic field control of this mode along (110)
compared to that along (001) orientation also further unveils a structural control. NdGaO3
crystals are widely used as substrates in oxide thin film heterostructures; hence, while realizing
ultrafast control of magnetic order, specifically in oxide thin films, the Kramer’s crystal field
splitting mode should be carefully separated from ordered spin resonance mode.
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Multiple carrier generation (MCG) is a process in which more than one electron-hole pairs are
produced upon the absorption of a single high-energy photon. This is a promising route to
increase solar-cell device efficiency, circumventing natural heat loss. Many decisive reports are
accomplished with MCG in Si and other semiconductor nanocrystals where minimal photon
energy required to activate MCG is two times the bandgap energy (2Eg). Thus, MCG is restricted
to materials with a bandgap in the near-infrared region for utilizing the visible photon energies in
the solar spectrum. Here, we propose a new strategy that reduces the threshold photon energy for
MCG below the 2Eg limit by introducing electron-donating defect states in broad bandgap
materials like transition metal dichalcogenides.
To address MCG, we use monolayer MoS2, prepared by the chemical vapor deposition technique
on the sapphire substrate. Optical microscopy images and Raman spectroscopy confirm the high
quality and single layer of our sample. Herein, we have employed photon energy (1.94-3.1eV,
corresponding to 1.03-1.65Eg) and fluence-dependent ultrafast pump-probe transient absorption
measurement at room temperature.
Our experimental observations show that excitation of monolayer MoS2 at 1.65Eg photon energy
leads to 92% increment in photon-to-carrier conversion,i.e., quantum efficiency (QE), breaking
the conventional 2Eg threshold limit. Defect states corresponding to the sulfur-vacancies, which
act as donor levels with binding energy 400 meV, are responsible for this process. This
strategy shows that defects can provide another degree of freedom to regulate the MCG threshold
energy by promoting electrons from defects to the excitonic states. In support of our claim, our
analysis on monolayer MoS2 with a greater number of sulfur-vacancy defects shows benchmark
reduction of MCG threshold to 1.22Egwith>100% QE. Therefore, our findings provide a new
pathway to successfully design and exploit MCG at lower threshold energy and high-efficiency
photovoltaic devices.
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Discovery of

graphene opened up a new branch of research specially in two-dimensional
materials for potential device applications in nano-electronics, opto-electronics, energy
conversion, and storage devices. For the proper functioning of such devices, heat management
plays a crucial role. Hence, it is important to investigate thermal properties of such 2D-material
in the nano-scale regime.
Hexagonal 2H SnS2 makes no exception for this purpose. Few recent theoretical reports predict
high electrical conductivity and Seebeck coefficient in bulk SnS2 crystal. However, the thermal
properties of SnS2 have not yet been properly explored. Here, we have investigated the thermal
properties of layered SnS2 using Raman spectroscopy, as it is a very efficient and non-destructive
technique to quantify the in-plane thermal conductivity (κ) as well as interfacial thermal
conductance per unit area (g). Furthermore, we have explored the thermal properties of
graphene-hexagonal boron nitride (hetero)structures to design an appropriate interface for better
heat dissipation in nanoelectronics.
Here, we report the thermal properties of SnS2 measured using the optothermal method and
supported by DFT calculations. Our experiments suggest very low lattice thermal conductivity (κ
= 3.20 ± 0.57 W m-1 K-1) and interfacial thermal conductance (g = 0.53 ± 0.09 MW m-2 K-1) for
monolayer of SnS2 supported on a SiO2/Si substrate. Materials with low thermal conductivity are
important for thermoelectric applications as the thermoelectric power coefficient goes inversely
with the thermal conductivity. Further, we have estimated the values of κ and g of graphenehexagonal boron nitride heterostructures to demonstrate the structure for heat dissipation. In
comparison to the graphene layer directly on SiO2/Si substrate, we find an 80% increase in κ and
almost two orders of magnitude increase in g in the encapsulated graphene. Therefore, we
propose that encapsulation of graphene with h-BN is a better alternative to address heat
management issues in nanoelectronics.
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We

investigated the role of electron correlation in the electronic structure of layered
honeycomb lattice Li2RuO3using photoemission spectroscopy and band structure calculations.
Monoclinic Li2RuO3 having Ru network as honeycomb lattice undergoes magneto-structural
transition at Tc~ 540 K from high temperature phase C2/m to low temperature dimerized phase
P21/m.
Core level and valence band photoemission spectra have been collected using monochromaticAl
Kαradiations. Band structure calculations using generalized gradient approximation (GGA) leads
to the metallic ground state, while calculations using screened hybrid functional exhibit an
insulating ground state as seen in transport measurements.
Valence band photoemission spectra with no intensity at Fermi level, EF, reveals that the system
is insulating. Hard gap and various features in the band structure calculations using screened
hybrid functional arecommensurate with experimentally obtained valence band spectra. These
observations suggest the role of electron correlation in this system. Ru 3d core level spectra with
prominent unscreened feature provides direct evidence of strong electron correlation among Ru
4d electrons establishing Li2RuO3 as Mott insulator.
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Nano Topological crystalline insulators (TCI) with spin momentum locked surface state are
promising for quantum computation and spintronic applications. Additionally, nano TCI are also
efficient in harvesting electrical energy from waste heat energy. Here, our microwave
synthesized Quasi 2D nano SnTe materials are warranted for such large-scale multifunctional
applications.
Nanostructures were synthesized by microwave method using “Discover CEM”. XRD using
“Bruker D8” diffractometer while NNS450” FESEM with “Bruker eflash” is used for
morphology and elemental mapping respectively. MR measurements were performed using
PPMS (2K/14T). Low temperature Seebeck coefficient is measured by sandwich method using
homemade thermoelectric power setup.
FESEM, LSCOM,AFM indicate the quasi 2D nature of SnTe with edge-to-edge length ~382 nm
and elemental mapping revealed the tellurium nanorods growth along with SnTe nanosheets in
nano heterostructures. Low temperature and low magnetic field measurements indicate a dip
around the zero field as a signature of weak anti localization (WAL) in SnTe is in accordance
with Hikami Larkin Nagaoka (HLN) analysis and (T-0.71) dependence. WAL as an outcome of
destructive quantum interference of electron waves is found to be absent in SnTe-Te
heterostructures. On the other hand, Shubnikov de hass (Sdh) Quantum mechanical oscillation is
observed in SnTe-Te heterostructures are analyzed by Lifshitz-Kosevich theory which gives the
information about cyclotron mass 0.12me and Dingle temperature (~16.7 K) to unravel scattering
mechanism.The observed cyclotron radius rc (~33 nm) yielded from the wave vector kf(= 0.041
Å−1) is smaller than the grain size of tellurium nanoroads and greater than SnTe along with
absence of Berry phase supports the presence of 2D electron gas in SnTe and Te interfaces. A
~55% enhanced Seebeck coefficient (S) compared to SnTe nanomaterial (S~45µV/K) along with
quantum oscillations in SnTe-Te heterostructure and spin momentum locking in SnTe
demonstrate that these materials are promising for technological applications.
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Ga2O3 is a wide bandgap semiconductor having promising optical and electronic properties. It
has been used in numerous applications like power electronics, deep UV photodetectors, etc.
Dielectric study is a crucial phenomenon for exploring the energy storage tendency of a
material.The performance of Ga2O3 baseddevices can be modified by doping it with a suitable
dopant like Sn. The incorporation of Sn may induce some changes in the structural and dielectric
properties of Ga2O3, therefore in this work, we have investigated the dielectric study of Sn-doped
Ga2O3 nanoparticles.
Sn-doped Ga2O3 nanoparticles were synthesized by high-temperature solid-state reaction
method. High purity SnO2 and Ga2O3 were mixed to obtain the desired compounds. The mixtures
were grounded thoroughly in an agate mortar for 2 h to obtain homogenously mixed powder.
Then, the powder was calcinated at 1000 °C for 12 h in a tubular furnace with a ramp rate of 3
°C/min. Circular pallets were made using hydraulic press by applying 20-ton load for 10 min.
The pallets were then sintered at 1000 °C for 14 h in the same furnace to increase the density of
the material.
The effects of 4% and 6% Sn-doping on the structural and dielectric properties were
investigated. XRD confirmed the formation of monoclinic structure of Ga2O3 having average
crystallite size ~45 nm.The dielectric study revealed that 6% Sn-doped sample has high dielectric
constant and low dielectric loss. The electrical conductivity of as-prepared samples is almost
constant (~10-8) in the low-frequency region (<10 KHz) but increases upto three orders of
magnitude (~10-5) in the high frequency region.
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The

suppression of superconductivity in disordered systems is a fundamental problem of
condensed matter physics. Niobium nitride with a rock-salt type structure (NbN) is a well-known
superconductor with a transition temperature (TC) varying between 9 to 17 K, through the
theoretically predicted value of Tc =18 K has not been achieved hitherto. The variation in the
TCof NbNhas been assigned to a disorder such as Nb/N vacancies or finite-size effects present in
its thin films. To the best of our knowledge, the exact nature of disorder has not been explored
hitherto.
In view of this, we investigate the exact atomic origin of suppression of TC in NbNby employing
combined methods of experiments and ab-initio simulations. NbN thin films with a different
disorder were grown using magnetron sputtering by controlling growth parameters. Grown films
were studied using N and Nb K-edge x-ray absorption spectroscopy while the TC of the samples
were recorded using the four-probe electrical resistivity measurements. Atomic, electronic
structure and formation energies of different defects in NbNwere computed using first-principles
DFT as implemented in SIESTA code with GGA was used in treating exchange and correlation
energy terms.
By probing the electronic structure of disordered NbN samples, we have identified point defect
complexes consisting of cationvacancies with atomic anion interstitial and cation vacancies with
interstitial molecular nitrogen are responsiblefor the suppression of TCcaused by smearing of its
electronic structure and reduction of electronic DOS around Fermi energy. We have shown that
stabilization of atomic and molecular nitrogen in NbN is assisted by cation vacancies and the
estimated TC of NbN with dominant point defects identified from the first-principles simulations
are in good agreement with the experimentally obtained values.
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The concept of phonons, which are ubiquitous to the lattice, has resolved many puzzles of solid
state physics which are fundamental in nature. Quintessentially, the phonon quantization can be
realized through harmonic approximation which fails to explain many important phenomena like
negative thermal expansion, finite thermal conductivity,phase transitions, specific heat, etc.
especially, at high temperatures. These inadequacies may be overcome considering anharmonic
effects in phonons (lattice) which have proven to be an important probe for the investigation of
structural, magnetic, and electrical properties of metal-oxides.
In this study, we have examined such anharmonic effects in polycrystalline hexagonal
perovskites Ba2ZnTeO6and Ba2NiTeO6 which were synthesized using the solid-state reaction
method and subjected to energy dispersive spectroscopy for the determination of stoichiometry.
We have performed Raman spectroscopic and x-ray diffraction measurements to investigate the
modulations in the bond parameters for the estimation of anharmonicity.
Our current investigation is motivated with the purpose of understanding the cause of lack of a
phase transition in magnetically frustrated Ba2NiTeO6, unlike its non-magnetic isostructural
counterpart Ba2ZnTeO6 which exhibits a structural transition below 140 K. We observe an
unprecedented anomalous softening of around 120 % for a phonon mode at 32 cm-1 (Z1) in
Ba2ZnTeO6. This softening gets reduced to 41 % for the phonon mode at 55 cm-1 (N1) in the case
of the isostructural system Ba2NiTeO6. Using Cochran’s equation, we conclude that Z1 is a soft
phonon mode whereas N1 behaves like a normal phonon mode with strong anharmonicity. The
observed softening (anharmonicity) in both the systems are estimated in terms of internal lattice
pressure emphasizing that the underlying instabilities are not sufficient to instigate a ferroelastic
structural transition in insulating BNT (unlike BZT). Thus, phonon anharmonicity can be a key
parameter to control the structural dynamics of solids and their potential applications for
‘phonon-engineered’ energy materials.
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In the context of solar cell research, multiple exciton generation (MEG) is a widely studied
phenomenon in semiconductor nanocrystals and quantum dots wherein photo-excited carriers
relax by generating additional electron-hole pairs, contrary to decay by heat dissipation.
Theoretical calculations suggest that the presence of the strong Coulomb interaction in strongly
correlated insulators (SCIs) causes the MEG via impact ionization (II), however, experimental
reports are still lacking.
XRD, Raman spectroscopy and resistivity measurement has been confirmed the M1 phase of
VO2. By employing a photoexcitation of wavelength, λ ~ 488 nmwhich is ~4.2 times the
bandgap of VO2, we have performed the photoconductivity experiment at insulating phase as
well as metallic phase. For ac photoconductivity, we varied the chopping frequency of optical
illumination between 1 kHz to 3.9 kHz.
Here, we present the first experimental observation of MEG and the same leading to giant
external quantum efficiency (EQE) in VO2. Temperature dependent experiments exhibit the
direct relation between MEG and strength of electron correlation. In VO2, for chosen
wavelength, EQE substantially enhances up to ~ 170% at room temperature and suggests that
such a phenomenon could be exploited in a large number of strongly correlated materials for
high performance solar cell research in the near future. We also show that generated multiple
carriers assist the IMT, however, IMT in VO2 is found to robustly depend upon the critical
carrier density. Our results exhibit the sensitivity to the effective mass of participating photogenertaed charge carriers and can successfully distinguish the photo-current arising due to II.
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We have studied the structural, optical, electronic and vibrational properties of LiTaO3 ceramic.
XRD analysis of LiTaO3 revealed the formation of single-phase compound in the R-3c space
group.The optical study specified the wide bandgap ceramic with photoluminescence response in
blue region of the visible spectrum. Due to their ability to achieve a wide variety of solar light
spectrum Ceramic materials with suitable structural and optical design are important in many
practical applications.
The sample has been synthesized using thesolid state reaction method of bulk LiTaO3.Single
phase of the crystal structure was confirmed by rietveld refinement fitted XRD data. In this
structure, both Li1+ and Ta5+ ions are surrounded by six O2- ions in oxygen octahedron.In SEM
micrographs, the ceramic particles appear to have a spherical shape. The EDX analysis confirms
chemical composition and purity of LiTaO3. The average particle size is calculated using the
particle size-distribution curve. The presence of functional groups and chemical bonding is
confirmed by FTIR spectroscopy.
The vibrational modes of the sample are analyzed through Raman spectroscopy. Furthermore;
the optical phonon modes of LiTaO3 were calculated by first-principles phonon-mode
calculations which agrees well with obtained vibrational modes of Raman spectroscopy.The
various modes of vibrations such as symmetric, anti-symmetric and bending modes of Li-O and
Ta-O octahedron in LiTaO3 are illustrated through Raman and FTIR techniques. The UV-Vis
spectroscopic technique is used to determine the optical energy bandgap. The electronic bandgap calculated by Density Functional Theory is quite close to the experimental value. The
photoluminescence (PL) response was observed by illuminating the sample with λexc~325 nm
revealed emission in the visible region. CIE chromaticity coordinates were estimated by PL
emission spectra confirms the blue emission. The band-gap obtained for the material makes it a
suitable candidate for photo-catalytic activities for overall water-splitting.
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Health

issues are rapidly evolving due to bacterial contamination evolving resistance to
antibiotics. The threats to global health from several viral infections like COVID-19, zika,
chikungunya, and Ebola,have demanded focus on the need for rapid, sensitive detection of
viruses. Some advanced technique requiresa few hours to get results. Therefore, real-time
detection of live cells using electrochemical techniques becomes a viable option to overcome the
above problem.
A low-costbeaker chemistry technique was used to grow the Ga2O3nanostructures.
Ga2O3nanostructureson FTO substrate wereacting as an active material for the detection of live
cells in real-time. The fabricated electrodes were subjected to the solutions having no cells and
others having living cells.
The deviation observed in the current values of the cyclic voltammetry curve was in the order of
3. At a potential value of -0.68V and +0.48V, the steep rise in the current suggests the possible
detection of living cells. The detection of the living cells was further explored by studying the
electrodes by observing their physical properties like structural and morphological nature by
using X-ray diffraction patterns and scanning electron microscopy images. There was an evident
change in the electrodes after sensing the living cells. The proposed sensing platform has been
practically used for in situ detection of living cells produced by E coli. These in situ and realtime detection of living cells can be very effective for rapid detection and frequent sampling
which can save time and can be done for many patients.
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Topological crystalline insulator, SnTe,have topological surface states (TSSs) on (100) plane
with four Dirac cones, protected by two mirror symmetries about (111) plane. Theoretically, the
cubic-to-rhombohedral (R3m) structuraldistortion breaks one of mirror symmetries, by
preserving TSSs with two Dirac cones. Additionally, recent theoretical calculations have shown
degeneracy lifting of bulk valence bands in R3m phase. The objective of this work is to give
experimental evidences of above-mentionedproperties for SnTe(100) plane.
Thus, high quality SnTe singlecrystal was grown by modified-Bridgemen methodand cleaved
crystal was well-characterized through XRD, high resolution XRD, SEM, EDX techniques.
Longitudinal and Hall resistivity measurements were also performed at different temperatures
down to 2K and 8T magneticfield.
In this paper, comprehensive magnetotransport results on SnTe(100) singlecrystalare presented
with a detailed analysis across the cubic-to-rhombohedral transition temperature (Ts~64K).SnTe
exhibits large linear magnetoresistance of 42% at 5K which follows the classical model of
mobility fluctuationsarising due to tellurium interstitial atoms.Quantum SdH oscillations having
π Berry phase with significantly lower carrier density ∼5.32×1011cm−2are observed below Ts,
which provides a direct evidence of protected TSSs in R3mphase. The Hall resistivity behaviour
changes from linear to nonlinear behaviour across Ts.Along with this,Hall conductivityalso
shows a transformation from one-band to two-band behaviour across Ts; thus, providing an
experimental evidence for the degeneracy lifting of bulk valence bands below Ts.Theconsistency
of Hall results with thetheoreticalpredictions,whichwas not detected earlierby ARPES
measurements also due to instrumental limitations, confirms that Hall measurement technique is
a powerful tool to directly probe such nondegenerate bulk bands. The overall results indicate that
magnetotransport studies can distinctly probe the surface and bulk sensitive properties of SnTe,
and can also easily track the band-splitting of degenerate bands across Ts.
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The magnetodielectric effect is a variation of the dielectric constant in presence of the magnetic
field. Materials hosting large MD coupling can be used in technological applications such as
magnetic sensors, tunable filters, and spin-charge transducers. In this context, Perovskite (ABO3)
based compounds exhibit a strong interplay of magnetic, lattice, charge, and orbital degrees of
freedom and can provide a viable platform for MD application. However, Iron (Fe) based double
perovskites are less explored despite having interesting properties at and above room
temperature. In view of this, we have taken the Pr2FeMnO6 (PFMO) system which exhibits
antiferromagnetic ordering near room temperature (283 K) providing the opportunity to explore
its magnetodielectric behavior.
The B-site disordered PFMO is prepared using the conventional solid-state reaction method.
Temperature-dependent magnetization and Raman measurements were performed. Further,
temperature and magnetic field-dependent dielectric studies were carried out to study the
magnetodielectric behaviour of the material.
The disordered PFMO is found to exist in orthorhombic crystal structure with space group Pnma
and possess Mn and Fe ions in mixed-valence states. The dc-magnetization result suggests the
onset of antiferromagnetic ordering at TN ~ 283 K and an anomalous change of magnetization in
the vicinity of 150 K. The temperature-dependent Raman study establishes the presence of strong
spin-phonon coupling near the magnetic transition and spin-lattice coupling near 150 K due to
abrupt enhancement in JT distortion. The origin of dielectric relaxation in PFMO is attributed to
polaron hopping between heterovalent cations. The temperature-dependent MD behavior is
observed in the broad temperature range below TN. The genuine MD effect originates as a
consequence of spin-phonon coupling.
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Chalcogenides and 2D graphene are the emerging materials being investigated rigorously as
efficient membrane filler materials for recovering minerals from seawater and for desalination
through recrystallization.In this work screen-printed film deposited using quasi-2dimensionalBi2Se3nanocrystal is investigated and proposed for combined efficient desalination
membrane filler and thermoelectric applications.
Bi2Se3nanocrystals synthesized by rapid, novel and scalable microwave assisted solvothermal
method-mixed evenly in ethylene glycol for depositing screen-printed film. NaOH solution is
used as reducing agent/ Na source and BiCl3 is used as binder/chlorine source.
XRD,FESEM,CLSM,AFM and TEPtechniques are used to characterized the sample.
Quasi-2-dimensional bismuth selenide (Bi2Se3) nanostructure synthesized by microwave-assisted
solvothermal method - mixed in ethylene glycol is used as the ink for depositing screen-printed
film (SPF). A laboratory-scale experiment univocally demonstrates the possibility of application
of SPF as an efficient membrane filler material for desalination processes such as in direct
contact membrane distillation (DCMD). Morphology and topography studies confirm the growth
of homogeneous hexagonal micro structures with an edge-to-edge length of 20 to 40 µm with a
thickness of ~2-3 µm respectively and elemental mapping studies confirm the growth of sodium
chloride (NaCl) crystals over the Bi2Se3 SPF. Growth of different morphology of NaCl (20-40
µm) including the metastable (111) oriented NaCl depicts that Bi2Se3 film assists the efficient
crystallization process and helps in retaining the morphology of NaCl crystals with an enhanced
crystal growth rate of the order of 10-8 to 10-9 m/s. Interestingly, thermoelectric power
measurement in these Bi2Se3 nanostructures with n-type carriers and with Seebeck coefficient
value of -98 µV/K around the room temperature open up a new possibility for a combined
desalination membrane filler application along with thermoelectric (TEP) application where the
waste heat used for desalination/membrane crystallization can be harvested in the form of useful
electrical energy.
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Early transition metal nitride (TMN) thin films are propitious refractory materials and possess a
strong unidirectional covalent bond formation which not only eases the phase formation, once
formed they exhibit excellent thermal stability.However, conventional use of high substrate
temperature (Ts) has been an integral part during the synthesis of early TMNs despite of
favourable thermodynamical growth conditions even at 298K.Thus, present findings impart
viability of room-temperature deposited reactively sputtered ScN, TiN and VN samples and
further aims towards a systematic reciprocity of the tunablesynthesis parameters –N2 partial
pressure (RN2),ion energy (Ei) and interfaces on the growth evolutionand physical properties
with additional insight oninterdiffusion across multilayers.
In pursuit of a systematized study of reactively sputtered early TMNs, X-ray diffraction aided
with four probe electrical resistivity, UV-Visible spectroscopy and nano-indentation
measurements were employed.Besides, to eradicate the scepticism of appearance of N K-edge
(401.6 eV) and Sc L-edge (402.2 eV) absorption spectra adjacent to each other, the first-ever Sc
K-edge study has been adopted to validate complementary insight on the metrical parameters of
the Sc-N system.In addition, despite of TiN interfaced with Ti being a well-known diffusion
blocking unit, interdiffusion inTi|TiN multilayer system was probed using X-ray reflectivity and
secondary ion mass spectroscopy in the present scope of findings.
In essence, through this work, we demonstrate the successful growth ofdenser and smoother TiN
films by reducing the Ei from 1 to 0.5 keV when interfaced with Ti, having the highest density of
TiN hitherto.The first ever Sc K-edge study show a distinct evolution from Sc→ScN, where an
octahedral symmetry was retained by the ScN samples deposited at higher RN2 flow(≥5%)with
low defect concentrations and similar observations were also noted from V L-edgespectra for
VN samples.Inter-diffusion across nanolayered Ti|TiN multilayer interfaces appears to be highly
correlated to individual stacking thickness at high temperatures.Hence, cumulative inferences
drawn from this work can be epitomized as contemplating an alternative approach for the
minimization of unintentional diffusion at high Ts, room temperature depositions can be adopted
finding applications in electronics viz. CMOS integrated circuits, free standing films on plastic
substrates.

146

Physical Sciences

Quantum Many-Body Interactions In Two-Dimensional Materials:
A Raman Study
Suvodeep Paul
Department of Physics,
Indian Institute of Science Education and Research, Bhopal (MP)
Email:suvodeep17@iiserb.ac.in

Two-dimensional (2D) materials exhibit various exciting phenomena as a function of thickness.
While the transition metal dichalcogenides (MX2) show various electronic band structures
including semiconducting and topological, MPS3 compounds show antiferromagnetic ground
states in flakes down to atomic thickness. The study of quantum interactions of phonons with
various degrees of freedom like charge and spin in these materials provides essential information
about the properties of these materials that are vital to potential applications.
We have investigated the semiconducting 2H-phase of MoS2 and MoTe2, the semimetallic
phases of MoTe2, and the antiferromagnetic materials MnPS3 and NiPS3. Temperature-dependent
Raman measurements have been performed on micromechanically exfoliated flakes with various
resonant and non-resonant laser excitation sources.
We report here a comprehensive study of the first- and second-order Raman processes in 2HMoS2 and MoTe2, using various resonant excitations. The study includes a systematic
understanding of the quantum interactions of phonons with other quasiparticles (phonons and
electrons). In our study on the semimetallic phases of MoTe2, we have reported the electronphonon interaction and its evolution with thickness and charge doping. We have also observed
the topological phase transition in MoTe2 through phonon renormalization phenomena associated
with the breaking of inversion symmetry. Through our studies on the phase transition coupled
with our estimation of electron-phonon coupling (EPC) strength, we could demonstrate the
stabilization of the desired topological phase in thin flakes of MoTe2 by suitable charge doping.
Our Raman measurements on MnPS3 and NiPS3 reveal the induction of magnetoelastic and spinphonon couplings as the materials undergo a transition from the paramagnetic to an
antiferromagnetic phase. Conversely, these phenomena also allow the detection of the magnetic
phase transitions in these materials and we observe a fairly robust transition with little sensitivity
to the flake thickness.
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Ferroelectric domain wall-based devices

are the topic of ongoing research owing to nextgeneration technology. Convention devicesare based on electrical charge motion leading to Joule
heating and deteriorating the life-time and efficiency of the storage devices.Control of the
domain-wallsusing light can result into a device without electrical connection.
Photo-induced ferroelectric domain dynamics of a single crystal BaTiO3 is investigated using
Raman mapping, X-ray diffraction, temperature dependent dielectric, optical imaging, X-ray
absorption, Atomic force microscopy etc.We demonstrate the ability to selective tuning of the
domain wall position using lightand hence a device without electrical circuitry.
The real space visualization of the processes is a direct evidence and best confirmation.
Wepresent a real space visualization of reversible optical control of the ferroelectric domain
configuration through the Polarized Raman mapping study in single crystal BaTiO3 supported by
many other studies. On changing the intensity and polarization of the incident light the size of
one polar domain was changed at the expense of other polar domain which can be employed in
multifunctional photo-ferroelectric memory. We verify the optical control of the domains,
ferroelectric polarization in different dipolar arrangements. Photocurrent experiments validates
present of bulk photovoltaic effect in the BaTiO3 with effectively tune in internal field of the
BaTiO3 resulting in reversible optical control of the domain wall movement. Furthermore, we
decoupled two distinct photo-induced changes in domain structure namely: 1) Irreversible
change or remnant effect and 2) Reversible changes. Irreversible or remnant process is an
important element for the non-volatile memory.The results have been validated using a number
of techniques at microscopic and macroscopic length scale.
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Moringa oleifera Lam. is a subtropical tree, native to the Indian subcontinent, where it was
described as early as 2000 B.C.(Oluduro et al 2016). It has spread to the rest of Asia, Africa and
Latin America. Moringa is well known as the miracle tree and drought tolerant due to its high
nutritional value and its many medicinal benefits.Leaves of Moringa are constantly being
screened for their phytochemical and pharmacological value because natural drugs obtained from
Moringa plants drugs of biological origin.Moringaoleifera leaves considered to be rich in
proteins, vitamins, minerals. Leaves are used as food having high nutritional value. The leaves
are rich in minerals, vitamins and other essential phytochemicals. The leaves are used to treat
malnutrition, augment breast milk in lactating mothers. It is used as potential antioxidant,
anticancer, anti-inflammatory, anti diabetic, and anti microbial agent. The scientific effort of this
research provides insights on the use of Moringa as a cure for diabetes and cancer and
fortification of Moringa in comer coal products. This paper explores the use of Moringa across
disciplines for its medicinal value and deals with cultivation, nutrition, commercial and
prominent pharmacological properties of this “Miracle Tree”. The present communication
provides a detailed account of the pharmacognostic evaluation carried out on Moringa leaves.
The study includes macro and microscopic characters, physicochemical study, fluorescence
study, preliminary phyto-chemical analysis and HPTLC fingerprinting aspects. This study will
be helpful in the industrial manufacturing of the herbal drugs for treatment of different disease.
To eradicate the problem of malnutrition in Madhya Pradesh.
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The

importance of chemistry in taxonomic studies has a long history. In recent time
phytochemical studies attend a very significant role in solving problems of systematics. The
potential importance of chemical evidences in taxonomy was suggested by a number of early
taxonomists. Application of chemical data to systematics was realised after the correlation
between medicinal properties and certain morphological groupings in different families. A
genuine interest in correlation between plant constituent and classification is relatively recent
techniques and availability of comprehensive survey of plant chemistry; taxonomists have shown
a great interest in application of chemical characters to the taxonomic problems. Chemical
components found in the plant, both the primary and secondary metabolites product have been
employed in chemical comparisons of the taxa at various levels.Chemical contributions to the
classification of plants are based on their chemical constituents i.e., on their molecular
characteristics. Such characters are genetically controlled and have the advantage over
morphological characters that they can be exactly described in terms of definite structural and
chemical formulae. The method of chemical taxonomy or chemosystematics is thus exact and
simple in principle consisting of investigation of distribution of chemical compounds in series of
related plants. That’s why the chemical characters should be included in a natural classification
and every description of a new genus or species should include a short chemical description of
that taxon. This study would be useful for the confirmation of systematic position of plants
species and to segregate between the different species of the same genera.
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Cucurbitaceae family includes gourd and squash. It is represented by 84 species in India, out of
a total of 750 species worldwide. Alkaloids, flavonoids, terpenoid,glycosides,tannin and
saponinare just few of the secondary metabolites substances found in this family.The current
investigation was carried out because of therapeutic value of this family.Cucurbita maxima isa
giant pumpkin and locally called as kaddu. The antibacterialaction of this plant described in this
publication.Experts identified the plant material that was obtained. The powdered material was
extracted with aqueous and ethanol solvent using soxhlet apparatus.Antimicrobial sensitivity test
performs by agar well diffusion method. All bacterial samples spread on each agar plate using
spread plate techniques, then wells were bored in agar plate. In these wells standard amount of
plant extract in different concentration (6.25µg/ml, 12.5µg/ml, 25µg/ml, 50µg/ml, and
100µg/ml) were added. The organisms usedwere Bacillus subtilis(MTCC 441), Escherichia coli
(MTCC 1687), Pseudomonasareuginosa(MTCC 1934)and Staphylococcus aureus(MTCC
737)plates are then incubated for 24 hour at 370C .C.maximaaqueousextract 100 mg/ml
maximum zone of inhibition of 20 mm against Bacillus subtilis. Similarly when the ethanoic
extract of the plant of Cucurbita maxima was used for testing antimicrobial sensitivity test, then
at 100 mg/ml, the maximum zone of inhibition of 18 mm against Staphylococcus aureus.In the
present study it is inferred that Cucurbita maxima possess potential of folk medicinal properties.
In my investigation results were indicated that C.maxima aqueous extract show more
antibacterial potential against ethanol extract and we find that this aqueous extract was more
effective against Gram positive bacteria as zone of inhibition was comparatively highthat Gram
negative bacteria.
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In this study , an attempt was made to study and exploit the role of UV-B light and plant growth
regulators on the tissue culture of Bacopa monnieri .Both plant tissue culture as well as
metabolic engineering can serve as an alternative over conventional methods for the
improvement of medicinal value of plants. This plant has been extensively studied for its
bioactive constituents responsible for memory enhancing effect as well as different
pharmacological properties.
Tissue culture of leaf explants of Bacopa monnieriwere established in
different culture media which contained different concentration of PGRS .Media were prepared
by mixing all the essential ingredients and the required hormones were added in combination or
alone.5 experimental groups(G1-G5) were prepared by adding hormones in different
concentration and the pH was adjusted between 5.6-5.8 then the media was autoclaved at
121degree C temperature under 15 lbs pressure for 15 min .The cultures were maintained for 7
weeks without UV-B exposure and on 8th week cultures were placed for 2hrs per day under
filters which allowed only UV-B radiation to pass.
According to present results it was determined that callus induction
frequency ranged from 50 to 95%and the highest callus induction frequency was found in
experiment group 2 plants (MS+2,4-D+BAP) combination (0.1mg/L conc of each hormone).The
highest cell size of 79.47± 2.839(Mean ±SD Value) of group 5 UV-B treated callus .This
experiment showed that UV-B supplementation is more effective parameter in callus culture than
PGRS in tissue culture of Bacopa monnieri.
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The threat of methicillin-resistant Staphylococcus aureus (MRSA) exists globally and has been
listed as a priority pathogen by the World Health Organization. One of the sources of MRSA
emergence is livestock and its products, often raised in poor husbandry conditions. There are
limited studies in Jabalpur, Madhya Pradesh to understand the prevalence of MRSA in dairy
buffaloes its biofilm formation assay and multi-drug resistance profile.
A study was conducted in Jabalpur, from December 2020 to July 2021 for a period of eight
months to estimate the prevalence of MRSA in mastitic buffalo milk samples. A total of 408
buffalo milk samples were screened for mastitis by California Mastitis test (CMT) and 102
positive samples were subjected to microbiological analysis to isolate and identify S. aureus.
Polymerase Chain Reaction (PCR) was used to identify the presence of the mecA gene and
screen for MRSA.
On the basis of cultural and biochemical characteristics of 102 samples, 31 (30.39 percent)
samples yielded S. aureus and 05 (23.80 percent) as methicillin resistant. Polymerase chain
reaction was performed for molecular characterization of methicillin resistant S. aureusfor mecA
gene. Out of 31 S.aureusisolates, mecA gene was positive in 05 (16.1 percent). Out of 31,S.
aureus isolatesbiofilm forming ability of the isolates were 22.5 percent (7/31), 25.8% (8/31) and
6.4 percent (2/31) as weak, moderate and strong biofilm producers, respectively. Only one S.
aureus isolate isolates were multidrug resistant.Sequencing of mecA gene performed with the
National Center for Biotechnology Information (NCBI)-Basic Local Alignment Search Tool. S.
aureus isolates and the phylogenetic analysis is also done and then, the gene sequences were
deposited into NCBI- Genbank. The present study provides the base line data on distribution of
methicillin resistant S. aureus and molecular basis of its antibiotic resistance.

153

Veterinary Science and Animal Husbandry

Pathological Studies of Canine Oral Cavity Affections
Amishi Singh
Department of Veterinary Pathology, College of Veterinary Science and Animal Husbandary,
Nanaji Deshmukh Veterinary Science University, Jabalpur (MP)
Email- amishisingh876@gmail.com
Incidences of oral diseases in pet animals have become more prevalent in the recent years and
pose a threat to the general health and quality of life of animal. The present study was conducted
to investigate the occurrence of oral cavity affections in canines and to document the associated
pathology.
During the present study (September 2020-April 2021) out of 7,371 dogs registered at VCC,
Jabalpur, a total of 42 dogs were diagnosed with oral affections and the prevalence of was
recorded as 0.57 percent. Following detailed oral examination of the dogs, blood and serum
samples were procured and analyzed for hematological and biochemical examination,
respectively. Biopsy samples were collected aseptically from all oral growths and processed for
cytological and histopathological examination.
Based on the clinical and histopathological findings, these 42 dogs were categorized into
inflammatory oral affections (n=24; 57.14%) and non-inflammatory/oral neoplasia (n=18;
42.86%). The study revealed that dogs >6 years of age are more prone to oral affections and a
higher proportion of male dogs (71.42%) were affected. Statistically significant decrease in
hemoglobin and increase in total leukocyte count was observed in dogs with inflammatory oral
affections. Serum biochemical profiles exhibited statistically significant increase in BUN and
creatinine concentrations of dogs with inflammatory oral affection and calcium concentration in
dogs with oral tumors. The oxidative stress was observed with increased MDA concentration in
dogs with inflammatory (11.072±0.561 nmol/ml) and oral tumor (5.234±0.170 nmol/ml) groups.
Periodontal disease was recorded as the most common inflammatory oral affection (87.50%).
Benign and malignant oral tumors comprised of 16.66% and 26.20% cases, respectively.
Fibrosarcoma was the most frequently observed oral neoplasm. The Ag-NOR count of benign
oral growths ranged from 1.79 to 4.13 and for malignant ranged from 5.1 to 9.15. CD31
immunopositivity was detected in the tumor samples, indicating neovascularization of the
neoplasm.
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Salmonella enterica spp. is a pathogenicbacterium that causes low poultry production and high
mortality and included host specific non-motile serotypes (S. Gallinarum and S. Pullorum) and
motile serotypes(S. Enteritidis and S. Typhimurium) cause disease in both poultry and humans
and are thus of zoonotic concern.The purpose of this study was to determine the occurrence and
pathology of resistant Salmonellapossessing biofilm producing abilityin chickens.
Pooled fecal samples from 26 commercial poultry farms were obtained, and liver and intestinal
swabs from dead birds during necropsy were used for organism isolation using standard
microbial culture and biochemical testing. The isolated bacteria were used to infect chicks in
order to determine the pathogenicity of the bacteria. Direct PCR was used to detect Salmonella
isolates at the molecular level. To detect antibiotic resistance in Salmonella isolates, an antibiotic
sensitivity test was used.
Microbial culture revealed 20 % and 45.4 % of Salmonella infection in broiler and layer farms,
respectively. Using polyvalent antisera, 27.27 % of the isolates were identified as motile
salmonellae. Biofilm assay revealed 40% of isolates showing biofilm producing ability.Gross
lesions comparable to salmonellosis were found in the liver, intestine, spleen and ovary during
necropsy. Experimentally infected chicks revealed lesions of salmonellosis in intestine, liver and
spleen.Salmonella isolates were detected by PCR targeting the invA gene in 13.33 % broiler
farms and 36.3 %layer farms.
The existence of resistant Salmonella bacteria in poultry farms is a zoonotic danger since it
enters the human food chain and can cause extensive contamination in the environment. The
current investigation shows that the motile Salmonella isolates can produce biofilm and thus
survive in the chicken environment for an extended period of time.
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There are many cereal grains out of which maize is a major part in the diet. Maize (Zea mays) is
the most common cereal used for dairy animals worldwide because of its low fiber and high
energy content. Broken rice is readily available at a very reasonable. So this experiment was
design and conducted at Livestock Farm, Adhartal, College of Veterinary Science and Animal
Husbandry, NDVSU, Jabalpur (M.P.).
The objective of the experiment was to find out the effect of feeding broken rice instead of maize
on productive, body condition score (BCS) and economics of Murrah buffaloes. A total of 18
peri-parturiantMurrah buffaloes, 5 days post-partum were randomly assigned into three different
groups as control (C), Group-1 (BR) and Group-2 (CR) with 6 animals in each group. In BR
group, the maize was replaced by broken rice and in CR group the maize was replaced by cooked
broken rice. The parameters studied daily milk yield of individual buffalo (morning+evening),
4%FCM yield, SCM yield, daily feed intake, BCS and bodyweight at monthly interval. Milk
samples were subjected for analysis of fat, SNF, total solids, protein, lactose and milk minerals
using Lactoscan milk analyser.
The results showed that feeding broken rice instead of maize had no effects (P>0.05) on total
DMI, live weight change, change in body condition score, nutrient intake, FCM yield, SCM
yield, but daily milk yield and DMI (%BW) were found significant in different treatment groups.
The overall total dry matter intake (kg/animal) of lactating Murrah buffaloes were 15.87±0.13,
15.64±0.14 and 15.61±0.15 in control, BR and CR groups, respectively. The overall average
monthly body weight (kg) of lactating Murrah buffaloes were 536.25±15.49, 519.63±16.23 and
522.23±16.96 in control, BR and CR groups, respectively. The overall average milk yield was
7.59±0.05, 7.68±0.06 and 8.06±0.05 in control, BR and CR groups, respectively. The per cent
increase over the control group in average 4% fat corrected milk yield (kg/d) was 2.75 and 6.89
in BR and CR group, respectively. The per cent increase over the control group in average solid
corrected milk yield (Kg/day) was 3.30 and 7.71 in BR and CR group, respectively significant
(p>0.05) difference was observed over the experimental period. Blood samples was collected
from each buffaloes at monthly interval to know the serum enzymes i.e. ALP, AST, ALT, alpha
amino nitrogen and NEFA have no significant (P>0.05) difference were observed on various
blood parameters of lactating Murrah buffaloes over the experimental period. The total cost
(Rs./animal/day) of feeding was 234.06, 207.07 and 213.26 in C, BR and CR groups,
respectively. The feed cost per kg milk (Rs.) was 30.84, 26.96 and 26.46 in C, BR and CR
groups, respectively. The reduction of feed cost (Rs.) in comparison to group C was 3.88 and
4.38 in BR and CR groups, respectively. The reduction of feed cost (%) in comparison to group
C was 12.57 and 14.20 in BR and CR groups, respectively. The study concluded that maize can
be economically substituted by broken rice in uncooked or cooked form in lactating Murrah
buffaloes.
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Antimicrobial resistance is a worldwide problem in human and veterinary medicine. Bacteria
from wild birds may act as a reservoir of antibiotic resistance and spreaders of same through the
ability to migrate long distances Therefore, the present study was planned with an objective of
isolation, identification and antimicrobial susceptibility profiling of Escherichia coli and
Staphylococcus sp. from faecal droppings of wild birds.
Faecal samples (n=75) were collected from captive and free ranging wild birds. Isolation of E.
coli and Staphylococcus sp. was carried out using conventional culture methods. Phenotypic and
biochemical characterization of the isolates was carried out by Gram’s staining and KB001
HIMViC & KB004 HiStaph test kits respectively. Antimicrobial susceptibility profile of isolates
for six antibiotics each was performed. PCR of isolates was performed using universal 16S
rRNA gene primer.
Isolation rates for both E. coli and Staphylococcus sp. were 77.3% each. The multidrug
susceptibility profile in E. coli isolates showed 38% resistance. Most resistance was observed for
Cotrimoxazole (22%) followed by ampicillin (8.6%), ceftriaxone (3.4%), ciprofloxacin (3.4%)
and chloramphenicol (1%). Similarly, the Staphylococcus sp. isolates showed 10% resistance.
Clindamycin showed the highest resistance (8.6%) and ofloxacin (1%); Vancomycin was the
most sensitive antimicrobial. Wild birds in captivity were found more resistant to antimicrobials
than the wild birds in free range. The PCR amplification of 16S rRNA genes showed approx.
1200 bp amplification in 10 samples of E. coli isolates. This study highlights the presence of
multidrug resistance in bacterial isolates from captive and free ranging wild birds that maybe a
threat to public health and its proliferation to other isolates in different geographical areas as
main areas of concern.
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Total 104 rectal swabs were collectedfor phenotypic and genotypic characterization of ESBL
producing E. coli from healthy as well as diarrheic cattle and buffalo calves.
Aftercharacterization, the isolates were subjected toplasmid profiling of ESBL producing E. coli,
evaluation of biofilm forming capability and antibiotic resistant patterns.
A total 104 samples were collected aseptically and processed for isolation of E. coli and ESBL
producing E.coli. Molecular characterization of ESBL genes and plasmids profiling was
performed on phenotypically confirmed isolates by PCR and alkaline lysis method. Microtiter
plate assay was performed to evaluate biofilm forming capability and antibiotic sensitivity
pattern were studied by Kirby Bauer disc diffusion method.
On the basis ofcultural and biochemical characteristics of 104 samples, 100 (96.15%) samples
yielded E. coli. Initial phenotypic screening revealed 16% of E. coli isolates showed ESBL
production while 11% of them were confirmed phenotypically by ESBL identification kit.
Further 10% isolates were considered as ESBL producer by double disc diffusion test. PCR was
performed for molecular characterization of E. coli (100 isolates) and ESBL producing E. coli
(10 isolates) for 16SrRNA and bla CTX-M and bla TEM gene, respectively. 82% E. coli isolates
were confirmed genotypically. bla CTXM positive in 10% and bla TEM in 60% isolates. 10%
isolate was positive both for bla CTXM and bla TEM genes. The plasmid size varied in different
combinations which ranged from 900 bp to more than 10000 bp in 06 phenotypically and
genotypically confirmed ESBL producing E. coli isolates. Microtiter plate assay carried out to
evaluate biofilm forming capability of genotypically characterized E. coli (82) isolates, which
categorized as weak i.e. 35.36%, moderate i.e. 26.82% and strong biofilm producers i.e. 23.17%
and 14.63% were non biofilm producers. Most of the isolates were sensitive to colistin,
gentamicin and levofloxacin antibiotics. The multidrug resistance profile in E. coli isolates from
diarrheic and healthy cattle and buffalo calves were 66.66% and 48.14% and 47.82% and
38.46%, respectively.
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Dogs are one of the most common and loved pets preferred by humans as companion animals.
Heart disease in dogs is almost as common as it is in humans. Cardiac diseases in dogs are
manifested mainly by nocturnal coughing, respiratory distress, syncope, exercise intolerance,
cyanosis, ascites, oedema, hindlimb weakness, etc. Commonly found cardiac diseases in canines
are arrhythmias, myocardial diseases, valvular diseases, etc. Looking to this problem the present
study was conducted to find out the prevalence of cardiac disorders, diagnosis and therapeutic
management of tachyarrhythmias in dogs.
For the prevalence study, 191 dogs had clinical complaints related to cardiac problems were
screened for diagnosis. For the therapeutic study, 12 dogs showing tachyarrhythmia were
selected and randomly divided into 2 groups as G1 and G2 containing 06 dogs in each group.
The G3 group of 06 dogs was kept as healthy control. Animals of group G1were treated with
Atenolol and Digoxin combination therapy and those of group G2 were given Diltiazem and
Digoxin therapy.
The prevalence of cardiac disorder was found to be 44.50%. There were significant differences
in some clinical, haemato-biochemical and serum electrolyte parameters in pre-treatment and
post-treatment values. Haemato-biochemical profile revealed significant increase in the values of
cardiac markers, namely, AST and CKMB. Significant increase in duration of PR interval was
documented in post treatment ECG recordings. On the basis of recovery pattern in
tachyarrhythmia, dogs of group G1(Atenolol+Digoxin) showed better recovery when compared
with G2 (Diltiazem+Digoxin). This conclusion was based on effective reduction in clinical
parameters and heart rate, increased PR interval, reduction in the values of cardiac markers,
restoration of serum electrolyte values towards normalcy and improvement in general condition
of animal after 30th day of therapy.
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Lead is one of the most toxic heavy metals, which is still in use in many industrial products
such as batteries and ammunitions. Progressive decline in male reproductive health and fertility
in human beings and animals over past few years are linked strongly with heavy metal pollution.
Present investigation was conducted to assess ameliorative effect of curcumin alone or in
combination with ascorbic acid against lead acetate-induced reproductive toxicity in male Wistar
rats.
A total of 50 male rats of age group 6-8 weeks and body weight between 180-200g were divided
into 5 groups. Animals of control group (I) were supplied with ad-libitum feed and water
only.Group II and III were administered with lead acetate @ 150 mg kg-1 b.wt. orally in distilled
water. Group III were administered with combination of ascorbic acid @ 420 mg kg-1 b.wt. and
curcumin @ 400 mg kg-1 b.wt. along with lead. Rats of group IV and V were received ascorbic
acid @ 420 and curcumin @ 400 mg kg-1 b.wt. respectively.
Pb exposed rats showed significant decreased weekly body weight, feed consumption, organs
weight, hematology, sperm quality parameters, serum testosterone, increased blood Pb and MDA
level. Histopathological alterations like disruption of basement membrane, degeneration of
seminiferous tubules, interstitial widening, disappearance of spermatogonia and Leydig cells,
oligospermic epididymal ductules and severe atrophic and fibrotic changes in accessory sex
glands were noticed as compared to control, while treatment along with antioxidant attenuated all
alterations. In conclusion, present study showed that lead have deleterious effects on male
fertility parameters and these toxic changes were significantly prevented by antioxidants.
Ascorbic acid and curcumin could be synergistically used as ameliorative agent to reduced
adverse impact of lead on male reproductive system of animals and human being effectively.
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The present study was performed to evaluate Alterations in biochemical markers of liver and
kidney function and oxidative stress indices on sub-acute exposure of enrofloxacin in albino rats.
Albino rat weighing 200-300 gm were treated with enrofloxacin orally with the help of gavage
needle and devided into three groups each group consist six rats. The rats of group I were served
as control. However, rats of group II and III were treated with enrofloxacin @ 5 mg/kg b.wt.,
enrofloxacin @ 10 mg/kg b.wt.respectively. All the groups received medication orally, once
daily for 28 days and blood samples were collected on the 28 day of experiment by the help of
capillary tube and processed by laboratory methods.
Enrofloxacin altered the functions of liver and kidney as indicated by the alteration in the
biochemical markers of liver and kidney function. Enrofloxacin significantly enhanced the
concentration of biochemical markers of liver function viz. ALT, AST, GGT, ALP, albumin and
bilirubin as compared to control. The concentration of biochemical markers of kidney function
viz. BUN and creatinine was significantly enhanced after enrofloxacin administration as
compared to control. Enrofloxacin administration induced oxidative stress in rats as indicated by
significant decrease in concentration of catalase, superoxide dismutase and reduced glutathione
in blood as compared to control. However, lipid peroxidation was significantly enhanced as
indicated by increased level of MDA in blood as compared to control
Thus, enrofloxacin have ability to altered the biochemical markers of liver and kidney and also
have potency to induced oxidative stress in albino rats after the sub–acute exposure for 28 days.
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K. pneumoniae is a very common human, animal, and environmental pathogen. In this era of
antibiotic resistance, Klebsiella represents one of the most concerning pathogens engaged in
antibiotic resistance, together with other profoundly significant MDR pathogens. The resistance
evolves constantly, and may accumulate various ARGs leading to the evolution of MDR and
XDR clones.
Considering the above facts the present research was undertaken with the following objectives:
1)
Isolation and identification of Klebsiella species from domestic poultry.
2)
Study of antimicrobial resistance pattern in Klebsiella isolates.
3)
Detection of antimicrobial resistance genes in Klebsiella isolates.
Klebsiella isolates were isolated from samples using various biochemical test, further
confirmation was done by PCR using published primers. 15 antibiotics were used to study the
antimicrobial resistance pattern in the Klebsiella isolates as per the method of Bauer et al.
(1966).Six antimicrobial resistance genes (ARG) were characterized in Klebsiella isolates using
published primers by PCR.
One hundred forteen samples were collected for bacteriological isolation and confirmation of
Klebsiella and K. pneumoniae by phenotypic and genotypic methods. Klebsiella spp were
isolated from 10 (8.7%) out of 114 samples. The prevalence of K. pneumoniae in poultry birds
8.7%. All the 10 isolates of Klebsiella were tested for in vitro sensitivity towards 15 antibacterial
drugs. The highest sensitivity was attributed towards amikacin (82.35%) and nil to tigecycline,
ciprofloxacin, cefazolin and cefotaxime/ clavulanic acid. Highest prevalence of ESBL producing
antimicrobial resistance gene in Klebsiella isolates was found to be of bla TEM (94.11%). Other
ARGs, viz, bla SHV and bla DHAM, aadA, sul1 and tetA were found to be present in Klebsiella
isolates.
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Benign prostatic hyperplasia (BPH) is a common noncancerous increase in size of prostate
gland. Symptoms may include stranguria, dribbling of urine, weak stream, constipation, ribbon
shaped feces, hind limb edema and hind limb weakness. Complication can include urinary tract
infection, cystitis, bladder stones and chronic kidney problem. There is lack of comparative study
of effect of surgical procedure and newer anti-androgenic drugs in benign prostatic hyperplasia
in canine hence the research was planned with objectives to study the occurrence of prostatic
disorders in dogs at VCC and to evaluate and compare treatment regimen for benign prostatic
hyperplasia (BPH).
The study was conducted on 18 dogs brought to VCC, Jabalpur with the history of above clinical
signs. These animals were randomly divided in three groups, consisting of 06 animals each. In
group I castration was done, in group II combined therapy Finasteride plus Tamsulosin was
given and in group III Dutasteride and Tamsulosin was given.
Out of total screened animals occurrence of BPH was 0.65 per cent. With highest occurrence
inGerman shepherd i.e. 33.33 per cent. Age wise occurrence was highest in animals over 10
years of age i.e. 50 per cent. On per rectal examination the prostate was abdominal, bigger than
walnut size, asymmetric, rough contoured, soft textured, unmovable and painless. Among
urinary, gastric and locomotory signs the urinary symptoms are present in 50 per cent cases. On
ultrasonographic examination, the prostate was hypoechoic with increased volume. The prostatic
volume decreased in each group after the treatment however the decrease in volume of both
medicinal groups was equal but less than group I. Disappearance of clinical signs was noted
earliest in group III.
In group I concentration of serum testosterone decreases from the day of castration to day 60 i.e.
from 2.56±0.15 to 2.35±0.14, while in group II and group III the concentration of serum
testosterone showed increasing trend i.e. from 2.35±0.14 to 2.96±0.06 ng/mL and from
2.20±0.13 to 2.26±0.14 ng/mL respectively. While in group I there was continuous decrease in
the serum testosterone level but there was increase in serum testosterone value due to use of 5 αreductase inhibitors (Finasteride and Dutasteride) along with α-blocker (tamsulosin).
Combination of Dutasteride and Tamsulosin was found more effective to reduce clinical signs of
benign prostatic hyperplasia in comparison to Finasteride Tamsulosin and surgical
castration.Castration was found more effective to reduce the prostatic volume for non breedable
dog’s than other two groups of breedable dog’s.
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The present study was carried out to compare the efficacy of different therapeutic protocols
including uterine lavage for management of canine pyometra and thus, experiment was designed
with the following objectives: 1) To study the incidence of canine pyometra and 2) To study the
comparative efficacy of uterine lavage and medicinal regimen for management of canine
pyometra.
The incidences of canine pyometra were studied in total cases recorded out of total number of
female dogs registered in O.P.D., Gynaecology (n= 455) and VCC (n=1974) CoVSc. & AH,
Jabalpur during the period of February 2021 to September 2021 where incidences of pyometra
was recorded 17.14% and 3.09%, respectively and incidences of CEH was 1.53% out of total
gynaecological cases. Breed wise incidences of canine pyometra was recorded highest in
Labrador (33.4%) and Pomeranian (26.9%) followed by Pug (10.25%), German shepherd
(7.69%). Parity wise study revealed higher incidences in nulliparous (60.26%) than parous
animals (39.74%) which was also more in 5 to 10 years of age (39.75%).
For study of therapeutic response, 12 female dogs were selected and randomly divided into two
groups. Animals of T1 were subjected to supportive treatment with tab. Mifepristone orally @
2.5 mg/kg from day 1 to 5 + inj. Dinoprost tromethamine @ 50-200 mcg/kg S/C once on day 1, 3
and 5. Dogs of T2 were treated to supportive treatment with endoscopic guided vaginoscopy
uterine flushing using normal saline with 5% povidone-iodine and Levofloxacin, ornidazole and
alpha-tocopherol solution infused via intrauterine thrice on 3-day intervals. Therapeutic response
was recorded better in T2 group (100%), followed by T1 (83.33% each). The mean TLC values
after completion of treatment were significantly decreases in T2 treatment groups.
Thus, the study can be concluded that higher incidence of canine pyometra recorded in
nulliparous animals and Labrador breed of dog especially in middle to older age groups.
However, for management of canine pyometra uterine lavage via endoscopy guided vaginoscopy
by using Lenovo AP solution is most effective followed by hormonal protocols.
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The most friendly, intelligent, devoted and loyal among all pets, the dog renders relentless
service to the global human society.Their multi-dimensional contribution enjoins reciprocal care
for them that includes the most effective preventive vaccination protocol and treatment regimens
against the plethora of diseases. Liver disorders are very common with multifactorial etiology,
but often remain undiagnosed at early stage, owing to the extraordinary reserve capacity in
tandem with regenerative capacity of liver. In perspective, the study was conducted to investigate
the occurrence of acute hepatitis in young dogs and determining the clinical efficacy of herbal
indigenous plants, Ocimum sanctum (Tulsi) and Tinospora cordifolia (Giloe) for the same.
For the occurrence study, 192 dogs demonstrated signs pertaining to acute hepatitis and were
further screened, from which 28 dogs were found positive. Under therapeutic study, 24 positive
dogs were divided randomly into four treatment groups, each comprising 6 dogs. Dogs of group
G1 were treated with Silymarin, G2 with powder of O. sanctum leaves, G3 with powder of T.
cordifolia stem and G4 with powder of both plants, orally, bid for 14 days. Honey was given in
all treatment groups as a vehicle and other supportive treatment was provided as per the
requirement.
The overall occurrence of acute hepatitis in young dogs was recorded as 0.74% among young
dog population. Haemato-biochemical profile revealed significant increase in AST, ALT, ALP,
total, direct and indirect bilirubin levels, TLC and neutrophil count, while a decline in Hb, TEC
and PCV parameters. The therapeutic trial revealed that the most efficaceous regimen was
elicited by treatment group G1, followed by G4 and G3 in sequence, with lowest efficacy in G2.
This conclusion was based on improvement in the general condition of dogs after 14 days of
treatment in conformity with the evidence based restoration of haemato-biochemical values
towards normal.
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Aural haematoma (AH) is most common physical injury of pinna which usually caused by self
inflicted trauma. It leads to the accumulation of blood or serum in between skin and cartilage of
the ear. Several surgical techniques have been used for treatment of AH in dogs. The present
study was designed with objectives : (1) To record the incidence of AH in dogs in Veterinary
hospitals of Mhow and Indore city (2) To evaluate the conventional, unilateral and stapler
suturing techniques with PRP for treatment of AH in dogs. The incidence of AH in respect of age
sex, breed, etiology in dogs was recorded from July 2020 to July 2021 in Veterinary hospitals of
Indore and Mhow city. The study was conducted in 18 clinical cases of dog suffering from AH at
V. C. C., College of Veterinary Science, Mhow. All the dogs were divided in 3 groups (I, II and
III) each has 6 dogs. After the surgical removable of blood & fibrin, the dead space was
obliterated by conventional suturing in GI, unilateral suturing in GII and stapler suture technique
with Platelets Rich Plasma (PRP) application in GIII. Various parameters such pre-surgical
assessment of animals, time requirement for suture application, post- surgical assessment, time
requirement for healing, reoccurrence of AH, hematological parameters and microbiological
observations were studied. The overall incidence of AH in dogs was 0.35% in Mhow and Indore
city. The age wise incidence was maximum in age group between 4-6 year(47.2%). Male dogs
(81.5 %) found to be more affected than to female dogs (18.5%). The highly prone breed was
German Shepherd (32.5%). The most common causative factor responsible for haematoma
formation was ectoparasites (37%). The minimum time required in suture application in stapler
group (1.8 ± 0.49 min) followed by unilateral suturing group (16.8 ± 0.9 min ) and maximum in
conventional groups (21.16 ± 1.62 min). The overall thickness of the pinna and degree of
exudation was recorded significantly less in G III as compared to other groups. The time required
for complete healing was 21 days in group I where as 16 days in group II and 11 days group III.
The overall result revealed that Group III having best cosmetic appearance. On the basis of
above study, it was concluded that stainless steel stapler technique was found to be superior to
the unilateral and conventional suturing technique for treatment of AH.
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Buffalo is considered as the animal of poor reproductive efficiency due to several features
includes delayed puberty and sexual maturity, sub-oestrus, an-oestrus and seasonality in
breeding. The study was designed with the objective of serum physio-biochemical parameters
before and after Ov-synch protocol supplemented with Murraya koenigii and Aegle marmelos
powder.
The experiment was conducted in 24 apparently healthy postpartum dairy buffaloes maintained
at organized dairy farms with the history of non return to oestrus up to 45-60 days after calving.
The experimental buffaloes were divided into two groups, each comprising 12 animals. Animals
of group-I were administered Buserelin acetate at day 0, followed by Cloprostenol on day 7 and
second GnRH on day 9. However, in group-II all treatment was similar to group-I along with
supplementation of Murraya koenigii and Aegle marmelos leaf powder from day 0 to 6. The
timed artificial insemination was performed at 12-24 hrs. after second GnRH injection in both
the groups.
The serum calcium, phosphorus and estradiol were estimated at day 0 and 10 through
commercially available kits. The mean serum calcium concentration in group-I was 6.18±0.26
and 6.49±0.27 mg/dl while in group-II, the mean serum calcium value was 6.30±0.27 and
7.28±0.32 mg/dl respectively on day 0 and 10. The mean serum phosphorus on day 0 and 10 was
recorded to be 4.47±0.12 and 4.58±0.11 mg/dl in Group l whereas 4.69±0.15 and 4.89±0.14
mg/dl in Group ll, respectively. The mean serum estradiol on day 0 and 10 was recorded
70.38±1.10 and 80.63±2.28 pg/ml in Group l where as 71.20±1.47 and 86.82±2.30 pg/ml in
Group ll, respectively. Similarly Ca:P ratio on day 0 and 10 after leaf powder supplementation
was 1.42:1 and 1.46:1 respectively.In the conclusion after the supplementation of curry leaf and
bael leaf powder calcium, phosphorus, Ca:P ratio and serum estrogen level increases.
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Canine

Parvovirus (CPV) infection is one the most contagious virus causing acute
haemorrhagic enteritis and myocarditis in dogs. CPV infection is highly contagious and fatal, so
there is a need to early diagnosis of disease. Molecular diagnosis of CPV provides rapid
detection and thus early to get treatment. Keeping in view the above, it was proposed to
undertake the study with the following objectives: 1) Molecular detection of Canine Parvovirus
in faecal sample via PCR and Nested PCR, 2) Detection of CPV via Haemagglutination test and
3) Assessment of risk factors associated with CPV. In Present study, a total 100 faecal swabs
were collected from dogs exhibiting clinical signs of haemorrhagic gastroenteritis and vomiting.
The DNA was extracted from all the rectal swab samplesvia phenol-chloroform extraction
method and subjected to PCR and Nested PCR (NPCR) by targeting VP2 gene. HA was also
performed as a supportive test to check the haemagglutination property of virus.Out of 100
samples, 50 were found positive in PCR, 64 in NPCR and 37 in HA test, confirming 50%, 64%
and 37% CPV incidence, respectively. This study revealed that NPCR is most sensitive test for
diagnosis of CPV infections in dogs.Moreover, findings revealed that majority of dogs affected
were in age group of below 3 months (48.4%) and between 3-6 months age group (43.7%).
Breed wise comparison revealed that medium size breeds (Labrador, Boxer, Siberian husky, nondescript breeds) were mainly affected (87.5%). CPV cases were mostly observed in winter
season (53.1%), followed by rainy season (29.7%) and summer season (17.2%). Male dogs were
found more positive (65.6%) compared to female dogs (34.4%). When the vaccination status was
studied it was found that non-vaccinated dogs were more susceptible (82.8%). However
vaccinated dogs were also found positive (17.2%).Phylogenetic analysis of CPV positive
samples revealed that, the samples belonged to CPV-2b antigen type.
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