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                    Foreward 
 

M.P. Council of Science & Technology established under Department of Science and Technology, 

Government of MP plays a pivotal role in developing Science, Technology innovation 

ecosystem in the State and therefore promoting & popularizing science & technology and 

encouraging for overall development pertaining to scientific education and scientific research. 

One of the important and crucial sectors in this endeavour is to target youths of the State by 

focusing on giving impetus to the talent of young scientists. 

 

The M.P. Young Scientist Congress (MPYSC) IS AN  ANNUAL EVENT OF Madhya Pradesh 

Council of Science & Technology and is being regularly and systematically organized for the 

past 35 years preferably to commemorate National Science Day. This Council is organizing its 

36
th

 Congress during 23
rd

 March to 26
th

 March 2021. 

 

M.P. Young Scientist Award instituted in 1986 by Madhya Pradesh Council of Science & 

Technology is a prestigious recognition to honour talented young scientists of the State for their 

outstanding contribution to scientific research. The award covers all areas of research in science 

including engineering, medicine and agriculture etc. and carries prize money to the meritorious 

researchers in each discipline and a certificate to recohnize their research work. The Council 

also offers fellowship to all participants of M.P. Young Scientist Congress FOR TRAINING IN 

ANY National Scientific/Research Institution under scheme “Fellowship for Training of Young 

Scientist” (FTYS). 

 

A great scientist, phenomenal teacher and peoples President, Bharat Ratna Dr. APJ Abdul 

Kalam belived that one of the very important characteristics of a student is to raise queries and 

be inquisitive. He once said – “ My message, especially to young people is to have encourage to 

think differently, courage to invent, to travel the unexplored path, courage to discover the 

impossible and to conquer the problems and succeed. These are great qualities that they must 

work towards.” 

 

I wish all the Participants of the 36
TH

 mp Young Scientist Congress very good luck for attaining 

greater heights in future and utilize Science and Technology for continued and sustainable 

development of the Country in general and Madhya Pradesh in particular 

Best Wishes 

 

Dr. Anil Kothari 

Director General, MPCST 
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  Foreward 
 

 

Once again, this is the time for celebration of the most renowned Science Festival of Madhya 

Pradesh, the M.P. Young Scientist Congress (MPYSC). Marching towards its 36th step, the 

congress indeed reflects scientific curiosity amongst young researchers of the state. This is the 

third time MPYSC is being conducted by Vikram University, Ujjain. The encouragement and 

moral support received by the young researchers during their preliminary years of research and 

development motivate them and yielded wonderful results during last four decades. 

 

It gives me immense pleasure to know that original research papers in fifteen diverse disciplines 

are going to be presented in this Congress, to be hosted by Vikram University, Ujjain. I very 

strongly feel that MPYSC is the right platform which helps in identifying and exploring the 

budding young researchers which eventually would shape the development of today's 

knowledge driven society. I presume, when an idea exclusively occupies the mind, it is 

transformed into path-breaking discoveries for the benefit of humanity at large. 

 

Bharat Ratna Dr. APJ Abdul Kalamonce said "A dream is not that which you see while 

sleeping, it is something that does not let you sleep". He emphasized on ‘we should not give up 

and we should not allow the problem to defeat us’. I advise these young ambassadors to imbibe 

his message and prepare a road map that may help to fulfill their scientific endeavors. 

 

 

Prof. Akhilesh Kumar Pandey 

Vice Chancellor 

Vikram University, Ujjain 
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Agricultural Sciences 

 

Design and Development of Pressurized Aqua Fertilizer Metering Unit 

for Tractor Drawn Seed-cum-Fertilizer Drill 
 

Avinash Kumar Gautam 
Department of Farm Machinery and Power Engineering, College of Agricultural Engineering, 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (MP) 

E-mail: avinash.jnkvv@gmail.com 

 

 

Crop cultivation in dry land is a difficult task due to uncertainty of soil moisture during 

sowing time, causing problem in seed germination and establishment additionally basal 

dose of fertilizer application remains unavailable due to the same problem. The present 

study was undertaken to investigate design values of pressurized pumping system. To 

begin with the estimated range of moisture requirement required to attain sowing moisture 

for different soil type was determined. For loamy sand soil an application range of aqueous 

fertilizer was 0.15-092 liter per meter for raising moisture from 3 to 7% to germination 

moisture of 14 per cent. Whereas, for sandy loam soil the same was 0.17-1.34 liter per 

meter for raising moisture from 4 to 12 % to germination moisture of 20 per cent and for 

loam soil it was 0.23-1.59 liter per meter for raising moisture from 8 to 16 % to 

germination moisture of 27 per cent. Based on estimation, an aqueous fertilizer 

requirement of 5500 to 8000 l/ha was required in experimental field with clay loam soil. 

To optimize different pumpvariables for required discharge rate five levels of pump 

rotational speeds i.e. 1998, 1665, 1332, 999 and 666 rpm, four levels of line pressure 

staring from fully opened valve i.e. gauge pressure of 0 kg/cm2, by reducing valve opening 

area up to 2, 4 and 6 kg/cm2 and three levels of nozzle sizes i.e. 8, 10 and 12 mm were 

taken. Pump rotational speed influenced discharge directly in a linear manner at fully 

opened valve for all pump speeds for each nozzle. As line pressure increased the discharge 

rate decreased. A reduction to the flow of 2 to 6 times was obtained by creating the line 

pressure through control valve at rotational speed of 1998 to 666 rpm. The selected design 

values for pressurized pumping system were pump rotational speed from 666, 999, 1332 

and 1665 rpm, line pressure of 0, 2 or 4 kg/cm2 and nozzle size of 10 mm. The developed 

machine is capable of delivering a maximum 3600 l/h and minimum 369 l/h of aqueous 

fertilizer. Based on functional test evaluation, actual field capacity and field efficiency of 

the machine were 0.35 ha/h and 65.5% respectively. The field experiments reveled that 

aqueous fertilizer application advanced germination by at least two days.Rate of aqueous 

fertilizer gave enhanced growth performance parameters in addition to better germination, 

no of ear heads, plant height, dry root weight, grain yield and straw yield were 45%, 

22.4%, 23% 37.5%, 25.3% and 19.6% respectively in comparison to those in plots with no 

aqueous fertilizer application. The cost of the machine is estimates as Rs. 37365. It would 

make possible the sowing of wheat in dry land areas where seeding is not possible in many 

instances. 
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Agricultural Sciences 

 

Carbon Sequestration in Grass Based Cropping Systems to Improve Soil 

Health under Changing Climate 

Bheru Lal Kumhar 

Departmentof Agronomy, College of Agriculture,  

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (MP) 

E-mail:-prajapatiagro09@gmail.com 

 

Field experiment was conducted with following objectives quantify the carbon 

sequestration potential, identify potential grass based cropping system for improvement of 

soil health and evaluate economics of the cropping systems during 2018-19 to 2019-20.  

The study was comprised of eight treatments of grass based cropping systems with three 

replication in randomized block design. The recommended dose of 150 kg N, 80 kg P2O5 

and 40 kg K2O ha-1 was applied through urea, single super phosphate and muriate of 

potash.  

Pearl millet napier hybrid sole crop was exhibited significantly higher total dry biomass 

(52.20 Mg ha-1) and CO2 sequestration (88.02 Mg ha-1). PN hybrid in paired rows + rice 

bean - Egyptian clover noted higher soil organic carbon stock (57.96 Mg ha-1), total CO2 

sequestration (212.70 Mg ha-1), and carbon credit (Rs.49264 ha-1 yr-1) over guinea grass 

sole crop. PN hybrid in paired rows + ricebean - egyption clover exhibited significantly 

higher organic carbon and reduce bulk density but pearlmillet napier hybrid sole crop 

exhibited significantly higher green fodder yield (158.50 and 163.00 t ha-1) among the 

other grass based cropping systems. Highest (11.6 mm hr-1) infiltration rate at the end 

(June, 2020) of the study, was recorded under pearl millet napier hybrid in paired rows + 

ricebean - egyption clover system. Among the grass based cropping systems highest green 

fodder yield (160.8 t ha-1), dry fodder yield (40.2 t ha-1) under pearlmilletnapier hybrid sole 

crop. The higher gross monetary returns (247000₹ ha-1), net monetary returns (163245₹ ha-

1) and B : C ratio (3.02) were in PN hybrid in paired rows + Desmanthus superior as 

compared to other grass based cropping systems. But higher cost of cultivation in (85105 ₹ 

ha-1) under pearlmilletnapier hybrid sole crop and guinea grass during experimentation. 
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Agricultural Sciences 

 

Assessment of Indian Wheat Genotypes for Drought Tolerance Under  

Two Water Regimes 
 

Divya Ambati 

Departmentof Plant Breeding, 

ICAR-Indian Agricultural Research Institute, Regional Station, Indore (MP) 

E-mail: divya.ambati@icar.gov.in 

 

Madhya Pradesh is the Indian state which produces unique and superior quality grains of 

both breadand durum wheat. The wheat production in central India is affected by many 

abiotic stresses among which drought and heat stress were found to influence various 

agronomic and quality traits. These traits are found to be controlled by genetic and genetic 

and environment interactions.  

 

To understand the plasticity of adaptation to different environmental conditions, eighteen 

elite wheat genotypes including nine durum wheat and nine bread wheat entries were 

evaluated for two rabi seasons (2017-18 and 2018-19) under water-stress and controlled 

environments at ICAR-IARI, Regional station, Indore. 

 

The results of the combined analysis of variance for grain yield under both water regimes 

showed that effects due to the water regime, year, genotype (G) and all the possible 

interactions were found to be significant (P< 0.01). Principal component analysis 

performed to assess the relationships among yield attributes showed that first three 

components justified 32.4%, 14% and 11% of total variation respectively with different 

yield attributing traits and accounted for more than 60% of total variation. The GGE biplot 

analysis showed that existence of GE crossover as well as mega-environment for grain 

yield and testing environments were partitioned into three mega-environments.One mega-

environment comprises of two water regimes of 2017-18 with HI 8793 and HI 8776 as the 

winning genotypes, second mega-environment encompassed optimum irrigation of 2018-

19 with HI 1500 as the winning genotype, while last mega-environment was represented 

by RI 2018-19 with C 306 as the winning genotype. Based on mean performance (grain 

yield kg/ha), AMMI and GGE biplot analysis it is evident that genotypes HI 8793, HI 8790 

and HI 1619 were the highly adapted, most stable and high yielding genotypes in all 

studied environments.  
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Agricultural Sciences 

 

Income Enhancement ThroughIntegrated Farming System (IFS) 

Approach of Tribal Farmersin Madhya Pradesh 
 

Minakshi Meshram 

Departmentof Extension Education, College of Agriculture,  

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (MP) 

E-mail:  minuindore27@gmail.com 

The current investigation was conducted in Mandla district of Madhya Pradesh 

stateduring 2019-20 to study the income enhancement through Integrated Farming System 

(IFS) approach of tribal farmers. Total 250 respondents (125 respondents each from 

marginal and small land holdings respondents) were randomly chosen for the investigation 

and interviewed. The tribal farmer adopted five components, i.e., crop, dairy, poultry, goat 

rearing and fishery. The result revealed that, the highest income enhancement by IFS 

model, Crop + dairy was given highest income as measure gross return, total cost, net 

return was obtained (Rs. 1.95 Cr, Rs. 1.33 Cr, Rs. 62 Lac) and benefit cost ratio was 1.47:1 

and least income by the system was Crop + Poultry + Goat rearing system was gross 

return, total cost, net return was obtained (Rs. 2.3 Lac, 1.5 Lac and 80K) and benefit cost 

ratio was 1.53:1. The results of the investigation also found that education, occupation, 

land holding, cropping pattern, material possession and credit seeking behaviour were 

positive and highly significant correlation with the family size, animal possession and 

information seeking behaviour were positive and significant correlation whereas, age, 

scientific orientation, economic motivation and management efficiency were a negatively 

significant correlation with income enhancement. The variables social participation, 

decision making, risk orientation and innovativeness were no significant effect on income 

enhancement at 0.01 and 0.05 level of probability. 
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Agricultural Sciences 

 

Development of Finger Millet-Lentil Extrudate 

Nagaraju M 

Department of Post Harvest Process and Food Engg., College of Agricultural Engineering, 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (MP) 

E-mail:   nagucmp@gmail.com 

 

Finger millet is gaining more importance because of its nutritional and medicinal values 

now a days even in its low growing states like Madhya Pradesh. The government of MP is 

encouraging institutes and organizations to popularize the finger millet. So, the present 

investigation was under taken to developthe nutritious extrudate using finger millet (Ragi) 

and lentil blend and popularize the developed product in malnutritional affected areas. The 

effect of independent variables i.e., blend ratio, moisture content of blend, screw speed, 

barrel temperature, die head temperature on physical, textural and nutritional properties of 

extrudate have been determined. Higher moisture content of the feed has increased the 

sectional expansion index, as consequence increase in the crispness and decrease in the 

bulk density of the extruded food product was observed. Higher screw speed has created 

higher specific mechanical energy consequently greater porous structure and crispier of the 

extruded food product has been observed. Increase in moisture content of the feed material 

resulted with higher moisture content of the extruded food product. The higher barrel and 

die head temperatures was found to be prominent in gelatinizing the carbohydrate, 

denaturation of protein molecules and breakdown of fiber, as consequence greater porous 

structure and crispier of the extruded food product has been observed. Increase of protein 

and fiber content in the feed material has decreased formation of porous structure, 

consequently decrease in the crispness and increase in the bulk density of the extruded 

food product has observed. The values of SEI, BD, specific length, MC, crispiness, 

hardness, cutting strength, protein, fiber, calcium and phosphorus content of developed 

finger millet-lentil extrudates were found to be 2.96, 0.23g/ml, 17.10mm/g, 5.67%, 5.63, 

0.55kg, 0.24kg, 9.73%, 2.71%, 317.67mg/100g and 264.67mg/100g, respectively. 
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Agricultural Sciences 

 

Bioherbicidal Activity of Bacteria on Germination and Growth of Avena 

fatua 
 

Neha Gupta  

School of Biotechnology,  

Devi Ahiliya Vishwa VidyalayaIndore (MP) 
Email: neha10g91@gmail.com 

 

 

 

This study focuses on the isolation of bacteria with potential for development as 

commercial products for weed control. Plant-colonizing infectious microorganisms are the 

potential candidates to be safely used as biocontrol agents against the devastating weed in 

agricultural field.  

 

Five bacterial isolates M1, M2 EL, RS, and ER were obtained from the diseased weed 

seedlings and mature plants growing in different areas of Indore. Seeds of Avena fatua and 

Triticum varieties Poshan and Purna were treated with each bacterial isolates in laboratory 

and growth parameters were tested. Bacterial isolates have negative effect on weed growth 

in laboratory and has no/less-adverse effect on growth of Poshan variety as compared to 

Purna. Pot trials suggest reduction in germination percentage of Avena fatua by EL isolate 

and all the isolates significantly decrease the shoot length.  

 

All strains inhibited Avena fatua but had no deleterious effects on Poshan variety as 

compared to Purna variety. Overall development of weed will be ceased since all isolates 

inhibited root growth more prominently then shoot growth. Two isolates M1 and RS had 

negative effect on weed growth but positive effect on Poshan growth in soil. M1 and RS 

can be used for further trials independently and in consortia as they selectively decrease 

Avenafatua growth and increase wheat growth. Potential strains will be identified using 

molecular, physiological and biochemical methods. 
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Agricultural Sciences 

 

Efficacyof Super Absorbent Polymer and Irrigation Scheduling on 

Growth Attributes in Acid Lime 
 

Rajni Solanki 

Department of Horticulture, College of Agriculture,  

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (MP) 

E-mail:   rajnisolanki82@gmail.com 

 

The experiment was undertaken at Fruit Research Station, Imalia, College of Agriculture, 

JNKVV, Jabalpur during the year 2019-20. The response of super absorbent polymer and 

irrigation scheduling on growth, yield and quality attributes in acid lime was evaluated. 

The experiment was laid out in Randomized Block Design with three replications and total 

13 treatments combinations including control. Statistically analyzed data shows that among 

the treatments the maximum increase in plant height (0.54 m), canopy spread E-W 

direction (0.49 m) and N-S direction (0.56 m), shoot length (12.62cm), leaf length (7.19 

cm), leaf width (3.49 cm) and leaf area (14.78 cm2), fruit length(46.26 mm), fruit width 

(37.18mm) and chlorophyll content (63.27SPAD value)which was significantly superior 

among all the treatments and control. 
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Agricultural Sciences 

 

Effect of Nacl Salinity on Proline, Malondialdehyde and Carbohydrate 

Content in Cowpea (Vigna-Unguiculata) Seedlings 
 

SadhnaChaturvedi 

Department of Biotechnology, 

College of Life Sciences, Gwalior (MP) 

E-mail:  sadhnachaurvedi@rediff.com 

 

Salinity is one of the abiotic stresses that limit the growth of crops worldwide. Cowpea is 

one of the non-traditional legume crop grown under arid and semiarid regions by poor 

farmers for food and fodder. It provides a valuable source of protein (23-35%) and capable 

to fix atmospheric nitrogen to increase soil fertility. 

This study assessed the effects of NaCl salinity stress on seed germination, Proline, 

Malondialdehyde and Carbohydrate content under different concentrations of NaCl. 

Percentage of seed germination, Proline, Malondialdehyde and Carbohydrate content 

analyzed at 15th day of seedling germination of Cowpea variety (Pusa Sukomal). 

The results shown that the germination percentage reduced to 89.33% in high level 

(75mM) NaCl concentration. Proline, Malondialdehyde and Carbohydrate content 

increased in high concentration of NaCl. The present study suggests that the increased 

concentration of NaCl reduces growth of Cowpea seedlings by increasing Proline, 

Malondialdehyde and Carbohydrate content. 
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Chemical Science 

 

Ratiometric Fluorometric Detection of 1O2by NIR Emissive 

Perylenemonoimide-Anthracene Conjugated Fluoroprobes 
 

Aasif Khan 

Department of Chemistry,  

Indian Institute of Science Education and Research, Bhopal (MP) 

E-mail: aasif17@iiserb.ac.in 

 

Singlet oxygen (1O2) is animportant reactive oxygen species (ROS) and plays significant 

role in a variety of physical, chemical, biological, and medical applications. In particular, 
1O2 has been appealing in photodynamic therapy (PDT), a minimally invasive 

methodology for anticancer treatment. Due to the short lifetime of 1O2, effective detection 

of singlet oxygen remains a challenging problem. Among various strategies for the 

detection of 1O2, fluorescence method seems to be a widely used tool for monitoring 1O2 in 

biological systems. So, we have designed NIR fluorescent probes for the detection of 
1O2based on perylenemonoamide (PMI) conjugated with the anthracene. 

 

Singlet oxygen was generated upon photoirradiation of visible light in which methylene 

blue (MB) used as a photosensitizer. Thus, generated 1O2reacts with the probes and the 

event of the singlet oxygen detection was monitored by time dependent UV-Vis. 

absorption and fluorescence spectroscopy. The photo-product i.e., endoperoxide was also 

characterized by mass spectrometry. 

 

Upon photoirradiation with visible light in the presence of photosensitizer and molecular 

oxygen (3O2), our probe shows the ratiometric response towards generated 1O2. The 

detection was observed with significant fluorescent color change. Mechanistically, the 

generated 1O2 reacts with the anthracene part which leads to the formation of 

endoperoxide.The spectroscopic results revealed that response of probe towards 1O2is 

highly selective, sensitive and most importantly ratiometric in nature. 
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Chemical Science 

 

Solvent-Free One Pot, Three Component Synthesis of  

Triazolo[1,2-A]Indazole-Triones Catalysed By Cofe2o4 

 
Abhilasha Upadhyay 

School of Studies in Chemistry and Biochemistry, 

Vikram University, Ujjain (MP) 

E-mail:  uabhi90@gmail.com 

 

The main objective of the present work is to develop simple and non-hazardous route for 

synthesis of triazolo[1,2-a]indazole-triones via multicomponent synthesis in solvent free 

condition.I report here a systematic investigation on a solvent free synthesis of 

triazolo[1,2-a] indazole-triones (TAITs) using the multicomponent condensation reaction 

among dimedone, 4-phenylurazole and various aryl aldehydes in the presence of CoFe2O4 

nanoparticles (NPs) asmagnetic heterogeneous catalysts in solvent free condition at 

temperature ~80o C.  

 

CoFe2O4 nanoparticles (NPs) were synthesized by an efficient, facile and scalable 

precipitation method in distilled water at 27oC. Thermal stability, easy preparation and 

separation of the catalyst make it a good heterogeneous system and a useful alternative to 

other heterogeneous catalysts. This is a reusable and easily handled catalyst and has been 

demonstrated as a novel catalyst for the synthesis of these classes of compounds. Also, the 

catalyst can be easily recovered by an external magnetic field and reused for six 

consecutive reaction cycles without significant loss of activity.  

 

This process is a valuable addition as it does not use any solvent operational simplicity, 

absence of any tedious workup and takes place in shorts duration of time giving good yield 

of the products. The structures of the synthesized compounds have been established by 

spectral analysis. The economic factors (time, cost waste, etc.) for this three-component 

reaction hold promise for the future of organic synthesis.   
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Chemical Science 

 

Recovery of Iron and Acid from Spent Pickling Liquor 
 

Anuradha Devi 

Department of Chemical Engineering, 

Sri Satya Sai University of Technology and Medical Sciences, Sehore (MP) 

E-mail: er.annu08@gmail.com 

 

Every metal and metallurgical industry is associated with the generation of waste, which 

may be a solid, liquid or gaseous in nature. Their impacts on the ecological bodies are 

noticeable due to their complex and hazardous nature affecting the living and non-living 

environment which is an alarming issue to the environmentalist.In steel industries, pickling 

process generates a considerable quantity of Spent Pickle Liquor (SPL) containing the 

dissolved metal salts of iron as well as residual free acid. The waste generated by metal 

pickling industries is identified as hazardous solid waste as per Indian Standards and 

United State Environmental Protection Agency (US EPA). The increasingly stringent 

regulations regarding the discharge of acid and metal into the environment, and the 

increasing stress upon the recycling/reuse of these effluents after proper treatment have 

focused the interest of the research community on the development of new approaches for 

the recovery of acid and metals from industrial wastes. The main purpose of the study is 

the formulation of a process for the proper treatment of SPL, i.e. removal of Fe which is 

present in large amounts and recovery of the mother liquor (Acid).  The process should be 

such that along with meeting all the standard environmental disposal norms, it can provide 

an economically feasible alternative to the existing traditional treatment method.The reuse 

of recycled waste, the market for the synthesized product and minimum possible damage 

to the environment is the main objective the study.  
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Chemical Science 

 

Catalytic Influence of Multiwalled Carbon Nanotubes Embraced with 

Nickel-Ferrite Magnetic Nanoparticles for the Synthesis of 

Pharmacologically SignificantBenzo[D]Imidazo[2,1-B]Thiazole Scaffolds 
 

 

Deepika Geedkar 

School of Chemical Sciences,  

Devi Ahilya University, Indore (MP) 

E-mail: dgeedkar@gmail.com 

 

The Present work elicits an account ofthe sonication-promoted multi-componentreactions 

(MCRs) strategy assisted by multiwalledcarbon nanotubes embraced with nickel-

ferrite(NiFe2O4-CNTs) magnetic nanoparticles (MNPs),as a heterogeneous catalyst to 

synthesize a novelseries of pharmacologically activebenzo[d]imidazo[2,1-b]thiazole 

scaffolds. 

 

The characterization of synthesized catalysts wasattained through varied techniques viz. 

owder Xraydiffraction (PXRD), field emission scanningelectron microscopy (FE-SEM) 

with energydispersiveX-ray spectroscopy (EDAX), Raman,FT-IR, VSM, and TGA-DTA-

DTG analyses,dispersion studies, and nitrogen porosimetryanalyses. The structures of the 

synthesizedcompounds were also endorsed by extensivespectroscopic studies (FT-IR, 1H, 

and 13C NMR,Mass) and elemental analyses. 

 

The synthesis of these biologically activederivatives was achieved via. A3 

couplinginvolving 2-aminopyridine derivatives, pertinentaryl aldehydes, and 

phenylacetylene, proceeded inPEG 400 as green solvent under aerobicconditions to afford 

the products in good toexcellent yields. The higher environmentalcompatibility and 

sustainability factors such ashigher eco scale score value of 76, smallerE-factor of 0.066, 

and appreciable atom economyof 93.36%, put this etiquette under the parasol ofgreen 

chemistry precepts. The reaction protocol isalso scalable to the multi-gram scale, which 

isvaluable to extend the methodology for theindustrial process. The methodology 

affordsseveral advantages to attain sustainable chemistryand opens up a new scope to 

further prospect thecatalytic potential of multiwall carbon nanotubesdecorated with nickel 

ferrite magneticnanoparticles (NiFe2O4-CNTs) for the synthesis ofbiologically significant 

scaffolds. 
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Chemical Science 

 

Design and Synthesis of Styryl Chromone Derivative for Selective  

Detection of Serum Albumin Via Turn-on Fluorescence 
 

Kavyashree P 

Department of Chemistry,  

Indian Institute of Science Education and Research, Bhopal (MP) 

E-mail: kavyashree17@iiserb.ac.in 

 

In medical prognosis and molecular biology, quantitative detection of thiol-bearing serum 

albumin (SA) serves as a powerful biomarker for morbidity and lethality of chronically ill 

patients. Additionally, abnormality in HSA concentration results in infirmities like sepsis, 

infant edema, and diabetic nephropathy. Therefore, the detection of SA is essential, and 

currently available analytical methods suffer from the utilization of costly equipment and 

toxic reagents, which hindered their practical applications. Thus, progress in fluorescence 

microscopic imaging has evolved as a new paradigm of possibilities in protein detection, 

owing to their rapid, sensitive, and nondestructive response. Several reported ICT dyes 

have poor selectivity and high LOD. Herein we have developed 2-styrylchromones (SCs) 

derivatives for rapid and selective real-time detection of SA in body fluids. 

 

All the chemical reagents and solvents were purchased from commercial sources and used 

without further purification. Desired NIR emitting SCs were synthesized using 4-

(dimethylamino)benzaldehyde and 2-methyl-4H-chromen-4-one derivatives followed by 

purification using silica gel column chromatography. Probes were characterized using1H 

NMR spectra recorded on Bruker’s AVANCE-III 500 MHz spectrometer and HRMS-ESI 

data obtained from Bruker MicroTOF QII mass spectrometer. Additionally, to corroborate 

the ICT behavior and SA sensing capability of the dyes, we have studied the steady-state 

UV-Vis. absorption and emission properties using SHIMADZU (UV-1800) and Fluorolog 

spectrophotometer respectively. Fluorescence lifetime decay was assessed utilizing a time-

correlated single photon counting (TCSPC) system comprising a Hamamatsu MCP 

photomultiplier (R-3809U-50).  

 

Understanding the importance of SA in medical diagnosis, we spotlighted our concern 

towards the synthesis of two 2-styrylchromone-based twisted intra-molecular-charge-

transfer (TICT) fluorescent probes, (E)-2-(4-(dimethylamino)styryl)-4H-chromen-4-one 

(SC1) and (E)-4-((2-(4-(dimethylamino)styryl)-4-oxo-4H-chromen-7-yl)oxy)butanoic acid 

(SC2). UV-Vis. absorption and emission studies showed that SCs have absorption and 

emission maximum in the range of 400-450 nm and 600-650 nm respectively. Synthesized 

probes displayed selective turn-on fluorescence response upon interaction with the 

hydrophobic pockets of SA. Mechanistic studies revealed that restriction in the 

intramolecular rotation of the probes in protein pockets is the sole effect for fluorescence 

enhancement and blue shift. The limit of detection was found to be in the nanomolar range, 

which helped us to analyze the trace amounts of HSA present in the artificial-urine sample 

and blood samples from fish and chicken.  
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Energy storage devices, especially those with flexibility, highly efficient, lightweight, 

miniaturized, are strongly demanded for the applications of next-generation portable 

electronic devices such as flexible displayandartificial skin1. Recently, considerable efforts 

have been dedicated to explore effective electrode materials for supercapacitor with high 

performance for flexible SCs. 2Dtransition metal carbides and nitrides, known as MXenes, 

are an emerging class of 2D materials with a wide spectrum of potential applications, 

especially in electrochemical energy storage. 

 

Synthesis of MXene from MAX phase was done using electrochemical etching. To 

synthesize CoS, 50 mg CoCl2.6H20 is mixed in 70 ml of DI water and is kept at 60℃ for 1 

hr while string.After one hour 300 mg of thiourea was added at 30℃ while the solution is 

kept under stirringfor ½ h. Above solution was kept on a 100 mlAutoclave where Glass 

slide containingcarbon cloth (CC) is already placed and was then kept in an oven for 6 h at 

200 ℃.After cooling down CC was taken out and washed carefully with DIand ethanol and 

then equal amount of MXene suspension was dip coated and the further used for 

characterization. 

 

Electrochemical performance of the electrode materials was characterized using the three-

electrode system. Among all, CoS/MXene (Ti3C2Tx)shows high specific capacitance of 

300 F/g at 1 A/g current density compared to CoS alone which is having 150 F/g at 1 A/g. 

The cyclic stability test was carried out using GCD for 1000 charge/discharge cycle,which 

shows very high capacity All the results suggest that as-prepared material could be a 

promising candidate for electrode material in flexible supercapacitor applications. 
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Present paper reports the synthesis of biocompatible poly (amidoamine) (PAMAM) 

dendrimer by Michael addition (up to Generation 2) which has been used as a matrix for 

preparing copper nanoparticles using green solvent. X-ray diffraction (XRD), scanning 

electron microscopy (SEM) and energy – dispersive X-ray spectroscopy (EDX) were used 

to determine the surface morphology and elemental composition of the nanoparticle. The 

results confirmed the FCC structure of the prepared dendrimer encapsulated Cu 

nanoparticles with an average crystallite size of 4 nm. Purely aqueous- phase 

chemoselective reduction of nitro group in various aromatic nitro substrates such as p-

nitrophenol, p-nitrobenzaldehyde and 2, 4 dinitrophenol have been employed in the 

presence of eco-friendly dendrimer encapsulated Cu nanoparticles using hydrazine 

hydrate as reducing agent. The nanocatalyst showed high reusability up to seven runs 

exhibiting no significant loss in its catalytic activity.  
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In the present work, a mild (room temperature), efficient, organobase-promoted domino 

protocol to synthesize a series of thermally stable (upto ≤339°C), highly fluorescent 

furo[2',3':4,5]pyrido[3,2,1-jk]carbazol-5-ones (FPCOs) with  good quantum yields (Ø ≥ 

0.75) is reported. The above building blocks were made from a family of 

Morita‐Baylis‐Hillman acetate of nitroalkenes and 4-hydroxy-6H-pyrido[3,2,1-jk]carbazol-

6-one (HPCO) in the presence of   DABCO as an organobase at room temperature.   

 

All the new chemical structures were assigned by their spectroscopic techniques 

such as FT-IR, 1H NMR and 13C NMR, HRMS.  In addition, the detailed   

photophysical, electrochemical, thermogravimetric analysis and theoretical insights 

of the aforesaid molecular structures are reported. Various important parameters 

namely chemical hardness, global softness, chemical potential, local reactivity (i.e. 

Fukui function) descriptors of compounds are well-estimated using DFT/B3LYP/6-

31G++(d,p) level of theory.  

 

The solvatochromic studies of prepared π-extended scaffolds exhibited blue shifts in 

absorption and emission spectra upon increasing polarity of solvents. The bathochromic 

shift is more prominent, when compounds possess electron-donating substituents. The 

density functional theory calculations indicated that electron-donating substituents led to 

the lower HOMO-LUMO gap, resulting in bathochromic shifts in absorption spectra. 

Interestingly, higher quantum yields were obtained in case of low polar solvents as well as 

products containing electron-donating groups.  DFT and TD-DFT calculations are in good 

agreement with the experimentally obtained photophysical data that provide the detailed 

information of nature of the examined transitions of the synthesized blue emitters. 

Interestingly, the cyclic voltammograms of all the FCPOs were shown only one 

irreversible reduction peak values (-0.62 V to -0.73 V). Therefore, promising charge carrier 

properties, good thermal robustness and electrochemical stability would make them 

potential candidates for electronic devices. 
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A new amphiphilic construct comprising 12 Hydroxy stearic acid (12-HSA) at the N-

terminus, appended to various aromatic heterocyclic scaffolds  either in the backbone / 

sidechain, displayed excellent hydrogel forming ability, selectively in the presence of 

hydrogen chlorides/bromides be it in the form of liquids / vapours . In an effort to explore 

the influence of hydrophobic, non-heterocyclic residues in the gelation process, herein we 

report the design and synthesis of Hydrogelators V – VII, with general structure 12-HSA-

Xaa, that exhibited self-aggregation in a fashion akin to that of the reported molecules. 

 

As confirmed by DFT calculation and experimental investigation, the halides of the 

amphiphilic derivatives are held responsible for promoting the gelation phenomena. To 

confirm the selectivity towards HCl / HBr, we used numerous other organic and inorganic 

acids.The conformational analysis using FT-IR spectroscopy & Powdered X-ray 

Diffraction studies allowed us to conclude the hydrogelators to be organized in a beta-sheet 

like orientation.  

 

Additionally morphological analysis using FE-SEM, focused, the participation of 

hydrophobic and Vander Waal’s interactions as the driving force, might have led to the 

lateral association of filamentous fibrils, unlike others, thereby attributing for the increased 

mechanical strength. In the era of removal of toxic effluents, we speculate that the 

discovery of these novel class of amphiphilic derivatives hold future promise for cleanup   

of hydrogen halides from the atmosphere, thus providing a green strategy for effluent 

management. 
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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 self-assembling 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 

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. 
 

 

 

 

 

 

  

  

mailto:anitaduttkonar@rgtu.net


36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

19 
 

Chemical Science 
 

 

Medicinal Plant Extract Mediated Synthesis of ZnO Nanoparticles  

Using Green Chemistry Principles, Characterization and their  

Catalytic applications 
 

Rakhi Mandloi 

Department of Chemistry 

Govt. Holkar Science College, Indore (MP) 

E-mail:rakhimandloi@gmail.com 

 

 

The synthesis of metallic nanoparticles is an important and active area in nanotechnology. 

Green synthesis of metal nanoparticles is the easiest and environment-friendly methods, 

among which plant mediated synthesis has fascinated much consideration due to its 

simplicity, non-toxicity and also an inexpensive process. Different chemical and physical 

methods could be utilized for NPs synthesis. However, these methods are expensive and 

potentially hazardous for the living organisms and environment. Therefore, there is an 

essential need to develop an environmetally benign and low cost method of nanoparticles 

synthesis. Green Technology in which plant material used for synthesis of NPs is gaining a 

lot of interest. In the present review Zinc oxide nanoparticles have been synthesized by 

bottom up approach using aqueous leaves extract of Neolamarckia cadamba. Plant extract 

acts as both reducing and capping agent. Nanoparticles were characterized by UV-Visible 

Spectrophotometer, FT-IR and XRD. The synthesized ZnO NPs have been used as 

recyclable catalyst for orgsnic transformation Knoevenagel Condensation reaction. Present 

synthetic reaction was very clean and high yielding for the synthesis of 

benzylidenemalanonitrile. Therefore, the study reveals the simplest method for the Green 

synthesis of ZnO NPs. 
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Advancement in the field of bone tissue engineering, now require materials with good 

mechanical properties along with biocompatible nature. As per the requirement the 

fabrication of silver hydroxyapatite (AgHAP) incorporated poly (ɛ-caprolactone) and 

poly(methyl methacrylate) (PCL-PMMA) polymer nanocomposite have been prepared, 

which also offer good resistivity towards bacterial infection due the presence of silver ions 

(Ag). Here PMMA was used because of its vast application in the biomedical field, but due 

to its poor mechanical strength and less ability of bonding, it may be used along with other 

synthetic or natural polymers. Thus, to enhance the mechanical strength and also to 

develop biocompatible and non-toxic nature of PMMA, poly (ɛ-caprolactone) was used 

along with it. 

 

In the present work solvent casting technique was involved for the synthesis of AgHAP 

loaded PCL-PMMA polymer nanocomposite (PCL/PMMA/AgHAP).For this purpose high 

grade poly (ɛ-caprolactone) and poly(methyl methacrylate) polymers and prepared AgHAP 

nanoparticles were used. The prepared nanocomposite were investigated by various 

characterization techniques like Fourier transform infrared spectroscopy, X-ray diffraction 

spectroscopy, Thermogravimetric (TGA) analysis, atomic force microscopy, Raman 

analysis, Field Emission Scanning Electron microscopy (FE-SEM), BSA protein 

adsorption, %haemolysis, antibacterial study and its mechanical study have been done 

through a Vicker’s hardness tester. 

 

The chemical structure of nanocomposite was confirmed by FT-IR, Raman and XRD 

analysis. Effect of temperature was investigated through TGA analysis. Porosity and 

morphology of nanocomposite were studied by FE-SEM and AFM analysis. Antibacterial 

beahviour of nanocomposites clearly indicates that the prepared samples are free from 

bacterial infection.BSA protein adsorption and %haemolysis test reveals biocompatible 

behaviour of nanocomposites.Microhardness study of 

thePCL/PMMA/AgHAPnanocomposite shows that the synthesized materials also have 

good mechanical strength. The prepared antibacterial polymer nanocomposite could be an 

excellent alternative to orthopaedic implants having wide applications in bone 

transplantation (autograft or allograft), dental surgery, etc. 
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Two novel Schiff base ligands were prepared from condensation reaction of 2-

aminobenzoimidazole and 2-aminopyridine with 3-hydroxyquinoxaline-2-carbaldehyde. 

Its mixed ligand complex derivative with Nickel(II) and Palladium(II) triphenylphosphine 

have also been synthesized. Different analysis tools like; elemental analysis, mass spectra, 

Fourier transform infrared (FT-IR), conductivity, electronic spectra, magnetic 

susceptibility and NMR were used to elucidate the structure of compounds.  Density 

Functional Theory (DFT) calculations at the B3LYP/3-211G++/ LANL2DZ level of theory 

have been carried out to investigate the equilibrium geometry of the ligands and 

complexes. Correlation coefficients value between 0.995 - 0.996 shows satisfactory 

agreement in theoretical and experimental 1H-NMR and 13C-NMR. These compounds were 

tested to determine their ability to scavenge DPPH and ABTS for antioxidant activity. The 

new ligands and metal complexes were screened for antimicrobial activities against Gram 

positive, Gram negative bacteria and fungus. It was observed that complexes were more 

potent than Schiff base. The MIC of complexes was also studied. Catalytic activity of 

complexes over Suzuki-Miyaura reaction shows that complex 2 exhibits an excellent 

catalytic activity. DFT was used to calculate the energy profile diagram of the Suzuki-

Miyaura reaction. 
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In developing country like India, a marketable surplus of agriculture is the most important 

factor which influences the economic development of a country. To meet the demands of 

agriculture goods adequately and to feed the increasing population, the phenomenon of Green 

Revolution came into existence. Green Revolution, allowed developing countries like India to 

overcome continual food scarcity by producing more food and other agricultural products by 

using high-yielding varieties of seeds, modifying farm equipment, and substantially increasing 

use of chemical fertilizers.Such type of agriculture practices allowed growth and sustainability 

of food grains but at the same time have the major impact on the environment and human 

health. This article provides a sketch of effects of chemical fertilizers and pesticides on human 

health and environment.The study focus on field survery regarding types of fertilizers 

applied,crops cultivated in samplaing location. Chemical fertilizer residue will be assed 

.Assesment of physico chemical charaterstics of the soil. The study will also compare the post 

effects of use of organic and inorganic fertilizes on human body as well as on environment. 

 

This study was performed in the Majhgawn block  which is located in Satna District. The 

normal annual mean maximum and minimum temperature of Satna district are 32.2ºC and 

19ºC, and the annual precipitation is 1092.1 mm .For the experimental treatments, the 

experimental site was plowed deeper than 30 cm and installed in a 2 m × 20 m  in an east–west 

direction. experimental site were separated by 50 cm, and a buffer zone greater than 40 cm 

separated the treatment plots. In order to measure the physical and chemical properties of the 

soil before the experiments, three points were randomly selected, and 500 g samples of soil 

were collected at soil depths of 0–10 cm and 10–30 cm. For the study species,In order to 

prevent the roots from drying, the harvested seedlings were covered by soil and straw mats and 

were provided with sufficient water until the following planting day. The seedlings were 

planted in beds with a width of 25 cm and vertical length of 14 cm (35 seedlings/m2), and the 

stems were cut at a height of 5 cm from the ground. To aid initial rooting, water was provided 

every day for 2 weeks after planting. 

 

The NPK fertilizer treatment significantly decreased soil pH, whereas organic manure 

treatments significantly increased soil pH (Table 4). Soil nitrogen content increased by 17% 

after the organic manure treatment, while soil nitrogen content after NPK fertilizer treatment 

was similar to that of the control group. The available phosphorus in the soil increased more 

than 50% in all treatments. Similar to available phosphorus, exchangeable potassium 

concentrations were significantly increased in all treatments, more than doubling after organic 

manure treatment. Exchangeable calcium was reduced after NPK fertilizer treatment, and no 

changes were exhibited in the magnesium concentrations. 
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The research focuses on the synthesis of ficus (Ficus benghalensis) bounded zinc oxide 

nanoparticles using conventional and microwave heating methods. Zinc oxide was used as 

a multifunctional material due to its unique physical and chemical properties. The main 

objective of this paper is the comparative studies of nanoparticles preparation using both 

the methods.  

The synthesis was carried out using the ethanolic solution of ficus extract added to the 

solution of ZnCl2 which was stirred for an hour followed by addition of 25% NaOH 

solution. The resultant nanoparticles prepared using conventional heating method was 

termed as A-ZnO whereas B-ZnO nanoparticles were prepared using microwave heating 

method. 

 

Absorbance at 370-380 nm in the UV-Vis spectrum indicates the presence of ZnO 

nanoparticles. Presence of ficus roots extract and ZnO were confirmed by FTIR 

spectroscopy and ZnO crystallites size range of 22.39 nm and 26.65 nm were confirmed 

using XRD pattern. DLS analysis reported the average particle size of A and B type of 

ZnO nanoparticles as 412.1nm and 244.4 nm, respectively. The zeta potential of the 

colloidal solutions of A-ZnO and B-ZnO nanoparticleswas found to be -29.66 and -23.19 

mV, respectively. Surface morphology of ZnO nanoparticles were confirmed by SEM and 

the presence of metallic ZnO were confirmed by EDAX analysis. The final shape of the 

nanoparticles was studied by using TEM analysis. Plant extract was suggested as an 

essential bio-resource of producing ZnO NPs. The ZnO nanoparticles containing extract of 

ficus shows antimicrobial, antioxidant, analgesic, and anti-inflammatory properties. These 

nanoparticles can be utilised for biomedical applications due to its non-toxic, 

biodegradable, and biocompatible properties. The aerial root extract of ficus has a 

reduction property which was used for synthesizing ZnO nanoparticles by reduction 

reaction. 
 

 

 

 

 

 

 

 

 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

24 
 

Chemical Science 

 

Magnetic Nanoparticle Catalyzed Multicomponent Reaction to Afford 

Novel Fused-no Linker-Hybrid Heterocyclic Scaffoldsand Evaluationof 

their Biological Potential 
 

Ujla Daswani 

School of Chemical Sciences,  

Devi Ahilya University, Indore (MP) 

E-mail:   ujladaswani@yahoo.com 

 

Nowadays industries have been struggling to design and develop ingenious processes and 

products due to mounting ecological limitations. In this context, exercising ideology of 

process intensification at laboratory level proffers preliminary solution to minimize 

environmental impacts and economical costs. Moreover, heterocyclic scaffoldshave been 

recognized as vital pharmacophoric scaffolds presenting surfeit of biological jobs.  

 

Present paper aim to engineer benzimidazole and indazolescaffolds by introducing the 

concept of “Molecular Hybridization” in consonance with catalyst and solvent as 

governing factor of process intensification.6-Bromo-1H-benzo[d]imidazol-1-yl-1H-

indazolesweresynthesizedas function oriented pharmacophoresusing tailored CoFe2O4 

magnetic nanoparticles. Structures of all the synthesized compounds were corroborated on 

the basis ofspectroscopic techniques.In addition,all the synthesized compounds were 

screened to evaluate their antibacterial potential.  

 

The in vitro antibacterial activity of all the new compounds was assessed by the Kirby - 

Bauer Agar Diffusion Method, against Staphylococcus aureus (MTCC 3160), Bacillus 

cereus (MTCC 430), Escherichia coli (MTCC 1610), and Pseudomonas aeruginosa 

(MTCC 3904).The screening results indicated that most of the compounds demonstrated 

moderate to very good antibacterial activity comparable to the standard drug ciprofloxacin. 

Also, the in silicopractices of this series of compounds was performed on complex 

structure of B. cereus entHBL(2NRJ.Pdb) using Molegro Virtual Docker 6.0 software. 

Significant dock score of 6f (-142.072kcal/mole) compared with ciprofloxacin (-

139.524kcal/mol) has been figured out upon molecular docking. 
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The vibration or motion of any tall building that is flexible is affected by lateral 

projections acting on it, such as wind, earthquake, or some other source. When wind forces 

act on a tall building, it can damage both structural and non-structural elements. The 

purpose of structural analysis and design of structures in accordance with building codes 

and relevant standards is to ensure the safety of the structure at maximum load and 

maintain functionality under operating loads. The structure, which is designed with the 

code in mind, must also satisfy durability, economy and aesthetics. Therefore, it should be 

important to check the dynamic behavior of the building with different generated 

vibrations. The primary purpose of this work is to understand and compare design wind 

loads according with the Gust Response Factor as per codes of practices. 

 

The articles consists the estimation of dynamic wind forces by using dynamic gust factor 

method. The effect of fani is under taken with these forces by taking the place of 

construction of tall building in Bhubaneswar Region. For this building consideration 

G+49(174m.)& G+29(107m.) storied building with circular in shape. The building 

structural form is taken as hull core due to wind force impact on the outer boundary. The 

dynamic forces are to be assets in four terrain category (1 to 4) as per IS 875(part3). The 

wind analysis is carried of software mechanism by CSI ETABSvr.16.  

 

The main of the articles to get the profiles of impact of dynamic force on the building with 

respect to fani cyclone impact on the tall building and also calculated the human perception 

range. The result parameter includes the evolution of gust parameters, gust forces, storey 

displacement and peak accelerations. 
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Microbially induced calcite precipitation (MICP) method works on the natural biology 

concept which is related to natural formation of rocks because of biogeochemical 

processes. However, the natural process is time taking, thus the objective of this study to 

expedite the natural process using bacteria, nutrient, and chemical solutions. The 

optimization of chemical solution is also an important aspect to obtain the required amount 

of calcite precipitation. 

 

Poorly graded sand was bioaugmented with Bacillus (B.) Sphaericus bacteria and treated in 

PVC molds for 18 days using chemical solutions. To optimize the frequency of chemical 

solution injections, the chemical solution was injection frequency (treatment cycle) was 

kept 12, 24 and 48 hrs. The hydraulic conductivity, ultrasonic pulse velocity (UPV), 

unconfined compressive strength(UCS), and calcite precipitation (three layers- top, middle, 

and bottom) percent of biocemented sand were investigated after 18 days of biotreatment. 

Scanning Electron Microscopy was conducted to observe microstructural changes.  

 

The finding showed 90.8% reduction in hydraulic conductivity, 2278 m/s UPV value, 

1609.21 kPa UCS value with 10.18% of average calcite precipitation using 12 hrs 

treatment cycle. Heavy cementation has been observed in 12 and 24 hrs treatment cycle 

adopted specimens. Moderate cementation has been found in 48 hrs of injection frequency 

samples. UPV values showed rock-like behavior which was found similar to sandstone. 

Layered determination of calcite content showed uniformity in calcite precipitation with 

depth of biocemented sample. SEM images confirmed the formation of crystals. Thus, the 

aim of the study for expediting the natural ground improvement process has been achieved. 

Overall, the usage of chemical solution can be optimized using 24 hrs injection frequency, 

as it also resulted in heavy cementation with rock-like biocemented specimen. 
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Landslides are one among the major natural disasters that affect the mountainous regions. 

Landslides can be extremely rapid and destructive, resulting in socioeconomic setbacks. 

Landslide Early Warning Systems (LEWS) are used to forecast landslides, providing 

enough time, to take necessary actions to reduce the risk. Rainfall thresholds are being 

used for forecasting landslides across the world, but the method is often criticised for the 

higher number of false alarms. This study explores in detail the possibility of enhancing 

the performance of rainfall thresholds using field-based monitoring data. 

 

The proposed method is tested for Kalimpong town in West Bengal, India. 

MicroElectroMechanical Systems (MEMS) tilt sensors were used to monitor the slope, at 

different locations. The rainfall thresholds were then combined with the tilt meter readings 

using a decisional algorithm, to forecast the landslides. The slopes were monitored from 

July 2017 to August 2020 and the performance of the algorithm was quantitatively 

evaluated using a confusion matrix. 

 

The prototype LEWS was found effective in enhancing the performance of conventional 

rainfall thresholds. The efficiency of the model was increased from 84 % to 92 %, using 

the decisional algorithm. The approach overcomes the limitations of both rainfall 

thresholds and tilt meters when used separately and has the potential to be developed as a 

component in the LEWS for the region.  
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Objective is to present an evaluation of environmental and social impacts of integrated 

MSWM project with supporting information on baseline environment to assist developer to 

take an informed view on environmental and social sensitivity of project and level of 

required mitigations measures to meet environmental and social norms of the Government 

of India. The report also details the detailed layout plan with cost estimations as per state 

schedule of rates.  

 

Criteria have been developed keeping in mind proximity of many land-use facilities i.e., 

water bodies, roads, settlements, agricultural-lands, bare lands and existing disposal-sites. 

All issues were taken into account covering all guidelines like depth of groundwater, 

distance from surface-groundwater, access route, residential area, industries, power-

transmission line, flood-proneness, fault, slope, and distance from garden and agricultural 

land were taken into account in compliance with SBM, CPCB, CPHEEO manual and 

SWM rules 2016.  

 

Study of existing SWM system of Municipal Corporation has been carried out based on 

Aurangabad Corporation records. It is concluded that city generates non-recyclable 

material (i.e., inert, silt, sweeping waste) from MSW estimated for next 25 years, needed to 

be handled by Corporation, it is found that the engineered scientific landfill is best suitable 

because indiscriminate disposal of waste and unscientific design of these landfills has 

resulted in severe environmental and health hazards for the urban population of India’s 

major cities. Considering the same, a methodology has been developed which has enabled 

to select appropriate sites. Presently the city about 250 TPD is being processed while the 

present production of MSW is 655 TPD. Recently the expansion of city causing increase in 

population has posed SWM issues severely. Considering the Service Level Benchmark, at 

source segregating, collecting as well as transporting of MSWM at Aurangabad city is 

60%. Proposed design of landfill fulfils this need on the criteria of population, available 

land, volume of waste generated, weather conditions, environmental factors and future 

scope. 
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This study explored the effect of indigenous bacteria present in the soil to stabilized 

swelling behavior and improve mechanical property of expansive soil. The objective of the 

research is to investigate the effectiveness of the biostimulation microbial induced calcite 

precipitation (MICP) for the application of road pavement. An attempt was made to 

develop an effective procedure to culture the indigenous bacteria for treating clays with 

varying plasticity and improve their engineering behavior. The detailed procedure has been 

investigated to effectively apply the MICP technique in clay soil, considering its low 

permeable nature. 

 

The applicability of biostimulation to clayey soils in minimizing their swelling potential 

and improving the strength is assessed. Both macroscale and microscale studies were 

conducted on untreated and biostimulated soils to observe changes in plasticity, strength, 

swelling, mineralogical, chemical characteristics. The present method has shown an 

effective alternative to improve the road pavement subgrade without affecting the eco-

system of natural soil. The method investigated the effective way of providing the 

enrichment and cementation solution in clayey soil, which is the major concern in current 

literature. 

 

The study confirms that the calcite content has been increased with biostimulated MICP 

treatment up to 205% in the treated specimens and which future increased the unconfined 

compressive strength and split tensile strength. A reduction in the swelling pressure and 

swell strain is also observed. The results show that a cost-effect and eco-friendly method 

can be deployed for stabilizing the road pavement subgrades. The statistical assessment 

using multivariate analysis and hierarchical clustering dendrogram has been carried out to 

investigate the effect of the MICP treatment protocol on different soil and engineering 

parameters. 
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There is growing ground in many parts of the world for the development of a COVID-19 

vaccine. This brief examines the challenges that the world must face in producing and 

distributing a vaccine effectively. It advocates a fair and equitable distribution of the 

vaccine to save as many lives as possible. Hence, it suggests a multi-parameter 

mathematical model based on age, co-morbidity, and income to justify a vaccine claim. In 

this public health crisis, it is essential to develop a regulatory regime to distribute vaccines 

and allocate scarce healthcare resources. 

 

One effective way to protect vulnerable persons from infectious diseases is 

throughvaccination.Various population age groups have different disease vulnerabilities 

and differentcontact frequencies. Our primary drive is to achieve the maximum effects and 

optimize thedistribution of vaccine doses to the individual groups, minimizing the number 

of infectious peopleduring an epidemic 
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Internet connection has become very popular now days. Connecting network to the 

Internet provides access to tremendous   amount of information, allows sharing 

information on  an improbable scale. However, the communal nature of the Internet, which 

has so many benefits, also offers malicious users easy access to numerous targets. Many 

people are fighting against attackers trying to find out the ways to protect the information. 

Currently, there are many different types of network security systems, ids , anti-virus 

systems, firewalls, anti malware software’s. However, these available mechanisms lack 

ability for defense against network attacks which uses vulnerabilities of network system. 

Attacks and vulnerabilities can be classified into taxonomy, and the taxonomy along with 

applicable methodologies can be used to predict future attacks. There are many approaches 

to categories vulnerabilities into taxonomy. One way is to classify by location of 

vulnerability in object model. These classifications attempt to categories vulnerabilities 

according to which model object or entity they belong to. This paper aims to categories 

vulnerabilities and attacks by their location in the Network Layer of ISO OSI . Attacks 

which happen on the network layer are many and more dangerous for the network 

compared with attacks of the other layers. 

We classified Attacks at Network Layer by their Attack Vector and their Impact on the 

system , provided brief overview of Tools  that can be used to Attack and Protect Network 

Layer . A PDU is a specific block of information transferred over a network ,PDU used at 

Network Layer is Packet. Attacks at Network Layer can be monitored by analysing Packets 

.Packet analysis is a primary trace back technique in network forensics, Packet analysis, 

describes the process of capturing and interpreting live data as it flows across a network in 

order to better understand what is happening. 
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Data streams of various types such as, structured, semi-structured, or unstructured is 

growing exponentially in real world scenarios. A special designed streaming architecture is 

requires which can able to handle such variety, volume and velocity in data streams.  

Moreover, it may consists some functionalities such as, distributed computation, single 

pass processing, out-of-order execution etc. An Architecture may be capable of processing 

data stream in minimum latency, which is a vital parameters for any real time applications. 

Aforementioned challenges is mitigated in our proposed extended SBASH (stack based 

allocation of sheer windows) architecture. A Compare Reduce Aggregate (CRA) approach 

is added in stream analytical section of this architecture. 

 

All the experiment is performed on intel core i3 CPU 4010U @1.7GHz. The machine has 

4 GB of DDR3 RAM with a disk size of 1TB, running ubuntu16.04 LTS x86_64. Datasets 

generated by python 2.7.12with gcc version5.4.0, execution is performed on Apache Flink-

1.3.2.CRA approach is tested on R language with different sample sizes.A distributed 

environment is created using Hadoop 2.6.5 and for message broker Apache Kafka 2.7.0 is 

used. We performed experiments based on real as well as synthetic data set. 

 

In order to manage real time data streams, we have proposed a window based solution such 

as sheer window. The time complexity to process such sheer window is equivalent to 

𝑂(𝑤 log𝑛 𝑤). CRA Approach is applies over data stream for performing linear relationship 

and provides time complexity of 𝑂(𝑛) and space complexity of (1) . Extended SBASH 

architecture is beneficial for processing data streams from various sectors such as, IOT, 

social networking, sensor network, stock market, health care, telecommunication, power 

grid etc.   
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Due to the internet, which connects thousands of networks to each other, today's world is 

considered a global village. Most of the information on electronic devices is now recorded, 

processed and stored and distributed to other computers over networks, so IT is also 

involved in security, privacy, usage and retention.  Information security is a growing issue 

for all higher educational institutions with IT facilities. Security in higher education 

institutions is currently becoming a serious concern, and these institutions are not protected 

because there are many threats to internal and external security that can affect the 

vulnerable assets of these institutions. The primary concern is the exploitation of 

vulnerability by threats.  

 

To secure the data from these threats and vulnerabilities, the need for Information Security 

Risk Assessment methodologies arises. There are various methodologies for risk 

management of information security and several more on a regular basis. They all have the 

same underlying goal, but strive to accomplish it from very different viewpoints and to 

deal with problems differently. 

 

The approach of this research paper is to identify security issues presented in Higher 

Educational Institutions and to develop the understanding of the existing Information 

Security Risk Assessment methodologies. This research paper also discussed the problems 

found in current methodologies for information security risk assessment. 
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Cardiovascular diseases include illnesses due to blood vessels including veins, arteries, 

and capillaries of the heart, leading health cause of present era. Various machinery tools 

like echography, CT (Computed Tomography), coronary angiography, and Cardiac MRI 

(Magnetic Resonance Imaging) are required for diagnosis and follow up of these diseases 

through cardiac imaging. Cardiac magnetic resonance imaging (cMRI) are of most 

significant interest for these organs which help in tracking the diagnosis and treatment of 

diseases. Conventionally, Manual segmentation of cMRI images performed by experts 

consumes lot of time and prone to error and also subjected to nature. The automated 

segmentation methods available for Left Verticals (LV) but the Right Verticals (RV) is less 

explored. Challenges are for RV increases as we move from the apex to base, the 

inhomogeneity in the blood flow, and similar contrast to myocardium creates hurdle in the 

delineation of the wall. We mapped the problem into fuzzy domain. We use fuzzy image 

properties like length, breadth, area and index of area coverage to find the threshold value 

in the primary stage. The threshold image received are calculated with some more image 

properties like area of all the regions and convexity of all the regions. We are testing on 

end-diastole images on group of patients. We select the second most convex region in the 

image through various machine learning software like MatLab, Mimics and Python. The 

anatomical heart structure, automated segmentation was tried to achieved for cardiac MRI 

images using artificial intelligence for early diagnosis and follow up.   
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Due to the global pandemic, the last few months have been a difficult time for the entire 

world. In order to tackle the emerging diseases, the healthcare industry needs the assistance 

of new technology such as Artificial Intelligence (AI). By assessing the role of AI as a key 

technology, we intend to detect, plan and fight against COVID-19 and other pandemics. 

 

The literature is quickly reviewed on the IEEE Xplore database using the keywords 

COVID-19 and Artificial Intelligence. The most recent information on AI for COVID-19 

was collected and then analyzed to determine its potential use to fight this virus.  

 

We have found important AI applications that are helpful in combating COVID-19 

pandemic. AI works in an expert way to simulate like human intelligence.In order to 

recognize and propose the formulation of a COVID-19 vaccine, AI may also play a vital 

role.  This result-driven technique is used to evaluate, forecast and monitor current patients 

and possibly future patients appropriately. 
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Due to the enhancement of technology, the use of the internet is exponentially increasing. 

Hence the occurrence of cyber attacks is also increasing simultaneously. Today, many 

security solutions are available including firewalls, snorts, intrusion detection systems, 

antivirus, etc. But due to vulnerabilities and technological growth, new attacks are 

introduced that can easily penetrate the security mechanisms. Cyber security is the branch 

that deals with such cyber problems and provides appropriate solutions. Attack detection is 

an important application of cyber security. Previously, many authors used different 

techniques for attack detection but those techniques are ineffective in terms of dealing with 

latest attacks and suffer from poor performance.  

 

Deep learning techniques provide a deep analysis of the data. It represents data to data 

complex association; high dimensional data analytic are efficiently done by using deep 

learning techniques rather than machine learning techniques. Hence, in this proposed work 

deep learning based RNN model is used for the classification of attacks. Feature selection 

is another important phase of attack detection system; we use Meta heuristic algorithm 

combination of Particle Swarm Optimization and Genetic Algorithm (PSO+GA) that 

ensures optimal feature selection for better classification. 

 

The proposed model based on RNN is compared with the SVM classifier and through 

experimental results it is find out that the proposed technique performs outstanding as 

compared to the SVM technique. The experimental results are evaluated on KDDCUP99 

dataset.  The Accuracy achieved by using SVM is 97.1% and RNN is 98% respectively 

which is higher than SVM. Root mean square error of SVM is 95.9% and RNN is 92.8 % 

which is less than SVM. In future, the proposed technique may be used for the detection of 

attacks in different domains of cyber security, such as online fraud detection and other real 

time applications. 
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Vehicular Ad-hoc Network (VANET) is an endless concept which uninterruptedly gives 

rise to new challenges and difficulties in science. Vehicular Ad-hoc Networks look after 

the coordination of vehicles moving in a specific region. Each vehicle is part of the 

network and the connectivity on this network is often handled and regulated along with its 

own security specifications. It aims to develop a better and a secure  V2V (inter-vehicular)  

communication system. 

 

On the basis of cryptographic approach, we implement RSA security algorithm in order to 

enhance the security in V2V (inter-vehicular) communication. While cryptography is the 

science deals about the plan of codes on the other hand cryptanalysis is concerned with the 

investigation of breaking figures. We start by depicting a streamlined rendition of RSA 

encryption. 

 

These networks are more vulnerable to them. We attempt to investigate the security 

measures and the applicability of the AODV protocol to detect and manage specific types 

of network attacks in VANET.The RSA algorithm is proposed here, as it is capable of 

detecting sensor nodes or messages transmitted from sensor nodes to the base station and 

prevents network from being attacked by the source node. It also improves the security 

mechanism of the AODV protocol. This simulation set up is performed using MATLAB 

simulation tool. 

 

In this paper the  attacks against Rivest, Shamir, and Adleman (RSA) cryptosystem are 

introduced. We portray the number figuring attacks, attacks on the fundamental numerical 

capacity, just as attacks that adventure subtleties in executions of the algorithms. 

Algorithms for each sort of attacks are created and broken down according to their 

unpredictability, memory prerequisites and region of utilization.  
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Among the latest research and innovations, Wireless Body Area Network (WBAN) is a 

promising technology that improves healthcare services to patients. However, due to the 

storage and processing limitations of WBAN, it is integrated with the cloud platform and 

results in a recent amalgamation of technology called cloud-assisted WBANs. Although 

cloud-assisted WBAN overcomes limitations of traditional WBAN technology, it comes 

up with new concerns related to security and privacy threat to the patient health care data 

stored in the cloud network. The availability of patient data is the most nagging security 

issue, hindered by the DDoS attack. Therefore, the main objective of this work is to save 

the cloud-assisted WBAN from the DDoS attack and ensures the all-time availability of 

patient data when required. 

 

Therefore, to ensure the availability of patient data and save the cloud-assisted WBAN 

from DDoS attack, this work proposes an Adaptive and Dominant Attribute Selection with 

Stacked Ensemble Classification (ADAS-SEC) based approach for the detection of DDoS 

attackson cloud-assisted WBAN.  In the proposed approach, all the incoming requests to 

access the patient health data stored in the cloud network must be passed through the 

detection mechanism ADAS-SEC. The requests classified as benign are allowed access to 

the data. However, the request labeled as the attack will not be allowed to access data and 

send it to the Intensive Care Request Processing Unit (ICRPU) to further process DDoS 

requests to identify the source and block them for the future.  

 

The proposed approach is evaluated on a well-known publically available NSL-KDD 

dataset. The proposed approach achieves the classification accuracy of 98.86%, F1-Score 

of 98.3%, false positive rate (false alarm) of 0.017. The comparative results show that the 

proposed approach ADAS-SEC outperforms the other combination of attribute selection 

and classification techniques.  It is also observed that ADAS-SEC is proved to be efficient 

in comparison to existing attribute selection techniques and state-of-the-art approaches. 
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The human nose performs several physiological functions which includes filtering, 

humidifying and conditioning the inspired air. The air travels from an external 

environment in the upper segment of the human nose and responsible for the proper 

functioning of the human nose. The objective of this research was to explore the impact 

and significance of three-dimensional modelling using medical imaging and fluid 

dynamics behaviour in the human nose for clinical applications. 

 

In this work, MIMICS (Materialise, USA) software was used to reconstruct an anatomical 

three-dimensional model of a human nose structure using Computed Tomography (CT) 

scan. The human nasal cavity model was validated through cross-sectional to axial 

distance and pressure drop for different flow rates. Numerical simulations were carried out 

using finite volume techniques for the fluid flow of 7.5, 10 and 15 L / min. 

 

Simulation results demonstrated that change in inspiratory airflow rate changes the flow 

pattern and behaviour, especially in the nasal valve and the upper segment of the human 

nasal cavity which is mainly responsible for the sense of smell. Maximum airflow was 

noticed in the nasal valve portion and the posterior end of the turbinate section. Simulation 

results demonstrated that only a little amount of flow reached the upper part of the human 

nasal cavity. A small change in anatomical structure may affect the functioning of the 

human nose. Medical imaging and computational fluid dynamics may turn out to be a 

great boost in the area of clinical applications. The pre-processing and post-surgical 

analysis can be performed to make the decisions for treating the patients. This study can 

further be useful for the treatments of nasal patency in the human nose. 
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Locations based services is a request for personalized and usable information which can 

be supplied to the end users at the point of need. For example information about different 

contexts such as new or interesting products and services, health, promotions, work and 

automatic updates of travel reservations etc. In the current scenario when whole world is 

facing a very crucial challenge in terms of the privacy of the personal information, 

Location security and privacy is one of the significant research areas in the field of LBS. 

This paper consist a discussion over the ways of preserving the privacy of user locations. 

The paper also includes a proposed approach based on Spatiotemporal Feature 

Transformation and Hybrid LSTM Neural Network to preserve the privacy of the location 

in LBS. 

 

Privacy preservation in location based services is still in its preliminary stages. Only some 

basic LBS architecture incorporates simple obfuscation and anonymization methods. 

Existing works involve the inclusion of random noise that cannot guarantee the quality of 

service. We propose a loss metric function to improve the efficiency of the K- anonymity 

method of privacy protection in the LBS. The performance of this model will be evaluated 

on the trajectory-user-linking task on a real-world semantic spatial-temporal dataset. 

Further the proposed model will be compared with other common privacy protection 

methods mentioned in this paper. The key idea is to deploy a Hybrid LSTM model for the 

spatiotemporal dataset. Also using this model the QoS will be maintained effectively. 

 

The actual challenge in preserving the location privacy in the location based services is that 

in order to the users need to disclose their location but at the same time in order to avoid 

the privacy issue the location should be hidden. Therefore various kinds of strategies and 

mechanism have been proposed by the researchers to prevent the location based 

information and other information which requires the privacy. The key idea is either use 

TTP based architecture or a TTP free architecture. In this paper, a detailed discussion has 

been performed over various kinds of privacy protection methods and they have been 

compared in term of their performance and accuracy. A novel approach has been proposed 

to improve the efficiency of the existing methods of privacy preservations using hybrid 

LSTM model based on Deep learning techniques with the expected outcome in terms of 

improved accuracy of privacy protection method. 
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Forecasting severe weather phenomenon like Hailstorm, thunderstorm and lightning etc. 

has its own challenge of accuracy. Predicting these phenomena accurately well in advance 

can save the great losses of human lives and agricultural sector. Doppler Weather Radar 

(DWR) has long range, good accuracy and fine resolution which make its obvious choice 

among scientists for forecastingthe extreme weather phenomena. Its advances to Pulse 

based DWR with S and C band capability enables the meteorologists to analyse severe 

weather systems in conjunction with atmospheric microphysics and their forecast. In this 

paper, comprehensive use of radar data of S Band DWR is used to increase the prediction 

accuracy and resolution in defining the azimuthal direction of Lightning and Hailstorm are 

discussed.  

 

DWR incorporating digital, modular sophisticated technology is capable of working in full 

automatic and continuous mode, Itprobes the atmosphere according to the parameters 

configured into its controlling workstation and are loaded into the onboard computer of 

radar. Scan Strategy of DWR play important role in accuracy and precision. Very close 

temporal space scans enable vast range of azimuthal angle and elevation to scan thus good 

precision can be achieved, medium range scan enables less azimuthal angle and elevation 

range to scan thus less precision that short range. Similarly, long range has less azimuthal 

elevation to scan thus minimal precision achieved.  

 

Analysing radar reflectivity and velocity to find exact point of interest(azimuthal angle and 

elevation) where the severe event likely to be happen or happening and then provide this 

dataset  as feedback to control system enables automatic concentrated scanning of radar to 

the direction of point of interest. The process of developing the Hailstorm cloud and its 

dissipation were analysed and classified with the help of historical ground observations 

(collected from State Disaster Management Authority of M.P., Haryana and 

Punjab).Further, the result of this study is compared with synoptic, thermodynamic, 

satellite and NWP model data. Using the telemetry data and analysing it to make the 

decision on pattern of scanning of DWR increases the utilization of atmospheric scan. 

Making Scan of DWR adaptive in real time scenario increases the accuracy and precision 

in predicting the occurrence of extreme event by availing the high temporal resolution. 

This study also concludes that Chambal, Sagar, Shahdol and Jabalpur divisions are the 

most affected regions with hailstorm, while Jabalpur, Indore, Hoshangabad and Ujjain 

divisions are the most affected regions with lightning.   
 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

42 
 

Earth and Atmosspheric Sciences 

 

 

Spatial Pattern of Vulnerability due to Climate Change in India 

 
Madhu Vishwakarma 

India Meteorological Department,  

Regional Meteorological Centre, Bhopal 

E-mail: madhu8vish@gmail.com 

 

In recent time, a number of changes are occurring in climate of various regions 

worldwide, which are affecting socio-economic activities especially the agriculture and 

food security sector. Current study will be helpful in modifying the package and practices 

of crop production and cropping pattern to cop up with climate change caused by drastic 

change is observed in weather parameters as trends and spatial / temporal variability of 

temperature, rainfall, rainy days, rainfall probability, length of the season etc and to bring 

up the hidden features of climatic patterns such as spatial and temporal variability in any of 

weather parameters in India. 

 

Monthly and seasonal temperature data for the different agro-climatic zones for the period 

1985 to 2015 was obtained from National Climate Centre, India Meteorological 

Department (IMD), Pune and accordingly, rainfall time series was prepared. We have also 

computed the trends in maximum & minimum temperature, rainfall, heavy rainfall events 

rainy days, dry & wet spell, onset & withdrawal of Indian Summer Monsoon (ISM), total 

length of growing season, probability of dry and wet spells for each agro-climatic zone of 

India using F-test, T-test, Tests of Significance, Trend Analysis, Markov chain analysis, 

etc. 

 

Combined weightage of patterns/ trends in different weather parameters over a zone has 

been used as an index of vulnerability due to climate change in different agro-climatic 

zones (ACZs) of India.The ACZ’s were arranged in order based on vulnerability status and 

maps are prepared for each vulnerable class. In final conclusion, 6agro-Climatic zones are 

very highly vulnerable in terms of pattern of rainfall and temperature, 7 zones are highly 

venerable, 19 zones are vulnerable and rest are less or non-venerable. Further, these 

vulnerability assessments may be used as a pre-information for long term planning 

regarding sustainable development, agriculture and climate resilient action plans etc. 

Moreover, Gwalior and Chambal regions are mostly affected by the impact of climate 

change in agriculture references. 
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Crop residue burning (CRB)is a recurring problem during Oct-Dec and Mar-May every 

year in thecentral India region, which causes enormous air pollution. It is important to 

identify the hotspots of CRB in order to prevent it and also to implement alternative stubble 

management methods. Crop residue burning can be temporally monitored for a synoptic 

view using thermal infrared bands.This paper attempts to accurately quantify the number of 

active fire events occurred inallthe districts of Madhya Pradesh. It also monitors seasonal 

and inter annual patterns of residue burning throughout the state for Rabi and Kharif season 

crop harvest. The post-harvest duration considered for identifying the active fire events has 

been taken as 1st Marto 31st May for Rabi season i.e. for wheat residue burning and 1st Oct to 

31st Dec for Kharif season i.e. for rice residue burning. 

 

To analyse the most recent trends in the stubble burning conditions, the temporal analysis for 

the duration 2015 to 2020has been conducted.This paper demonstrates the novel utility to 

analyse the active fire spots from Visible Infrared Imaging Radiometer Suite (VIIRS) at 

375m spatial resolution to monitor crop residue burning. The spatial resolution of VIIRS 

provides better detection of even small fire spots for accurate mapping.The spectral bands 

sensitive to fire were used as input for the active fire algorithm. The results have been 

compared for a district over the years and amongst different districts over a year to 

monitorthe trends in the crop residue burning in all the districts. 

 

The resultsindicated that Jabalpur had maximum cumulative fire events from 2015 to 2020 

followed by Sheopur for rice residue burning, whereas Hoshangabad had maximum 

cumulative fire events followed by Raisen for wheat residue burning.Comparative analysis 

showed that the total burning events occurredin the State in 2020 are three times as 

compared to 2015 for rice residue burning and approximately two times for wheat residue 

burning.On the other hand, Morena and Bhind has almost same cumulative burning events 

recorded for rice and wheat residue burning. It implies that the rice and wheat stubble 

burning has beenincreasing significantly over the past few years across Madhya Pradesh. 

This analysis can be used to implement effective alternatemethods bythe central and state 

governments to mitigate the stubble burning. 
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Atmospheric rivers (ARs) are filamentary regions with high water vapor flux of low 

troposphere.These ARs represent narrow rivers like structure in the atmosphere and 

landfalling of these ARs can produce a massive amount of precipitation if substantial 

orography is available. This huge amount of moisture can produce either beneficial rain to 

some regions or can create extreme events of flood or drought. Therefore, it has a great 

influence over the economy and social stability of any region. As a climatologist and 

meteorologist, it is very important to understand the pattern of moisture transport in the 

atmosphere. In changing climate with global warming, it has become even more important 

to comprehend the varying spatial and temporal distribution of ARs.  There have been 

many algorithms developed by the researchers and scientists for the identification of ARs 

based on the geographical region concerned and the local climatology. The integrated 

water vapor transport (IVT) based algorithm has been popularly adopted and appreciated 

by various researchers for the detection of ARs, similar algorithm has been adopted here. 

The threshold for mean IVT is 100 kg/m/sec has been adopted for taking consideration of 

global climatology. The frequency and duration of detected ARs can define the risk 

associated with ARs at a particular geographical location in a specific time. The frequency 

analysis of landfalling ARs shows presence of ARs in all major continents and decadal 

analysis from 1979 to 2018 shows that ARs is more consistent where the frequency of 

landfalling is more. The ARs were found more frequent at the west coast throughout the 

globe. 
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Composting is an effective technique for efficient waste management. Indore has taken 

remarkable initiatives towards waste management. Centralized household waste 

composting, decentralized temple waste and garden waste composting are few of them. 

The present study focuses on utilization of waste to produce nutrient rich compost and 

Response of soil and plants to the compost produced by organic waste.  

 

In the study three soil amendment was studied two compost and a control. Waste was 

utilized for the production of the composts. flower compost from temple waste and 

municipal wet waste compost from household wastes. The composting process was 

understood and the physio-chemical characteristics of soil, compost and feedstock was 

analyzed. A pot study was conducted. The compost was applied to black cotton soil and 

sand mix. The effects of compost application on growth of chilli (capsicum annum L) was 

observed weekly for 11 weeks. A 30 percent compost application was done. The soil 

properties were also studied before and after compost application. Further the flower waste 

compost was applied to other vegetables radish (Raphanussativus), cucumber 

(Cucumissativus), cluster bean (Cyamopsis tetragonoloba), tinda (Praecitrullusfistulosus) 

and observed for 10 weeks for qualitative analysis of compost application. 

 

The significant effect on the organic carbon, total nitrogen, and available phosphorus of 

soil was depicted after the application of compost. The metal concentration of lead, zinc, 

copper, manganese, iron and chromium was also analyzed for compost, plant and soil. The 

soil had a significant increase in organic matter after compost application. Metal 

concentration in amended soil and non-amended soil were low. Lead was low in soil as 

well as the compost. 
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The objective is to design a highly efficient, welldirective, high gain circularly polarized 

multi-feed patch antenna array focusing C-band applications such as terrestrial microwave 

links&relay networks, as transmitter in satellite base stations, etc.These applications 

usually demand an antenna system, which can withstand polarization changes in the signal, 

for example, when it is transmitted from base station to the satellite or vice versa, while 

maintaining very high gain, directivity & radiation efficiency. Hence, a cost effective 

circularly polarized patch antenna array is targeted to be designed as its polarization 

doesn’t change with propagation. 

To achieve this target, first a square shaped antenna is designed & its diagonal corners are 

truncated to generate circular polarization, while enhancementin its gain & radiation 

efficiency is achieved by slottingits ground, giving reduction in back radiation. The 

performance of this antenna is further improved by using a 2-element combination of the 

same antenna making it a 2×1 array, and simulating with resonant frequency of 6.27 GHz. 

Results are further improved by increasing number of elements to 5, &using a symmetrical 

diamond shaped arrangement.  

The response of various parameters of the antenna is getting improved as it is converted to 

a 2-element & then to a 5-element array. The 5-element array is having return loss 

bandwidth (greater than10dB) around 250MHz (greater than 35 percent); radiation 

efficiency is approx. 90 percent; isolation between ports is maintained around -25dB; 

realized gain for this 5-element array is approx. 22dB; while directivity is around 26dB, 

with circular polarization-based response over 100MHz band. Hence, this antenna array 

can effectively enhance the productivity of a satellite base station.  
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Physically Unclonable Function (PUF) is a self-defensive solution for electronic chips as 

it inherits unique inevitable materialistic properties during chip manufacturing and 

produces random Challenge Response Pairs (CRPs) that can neither be predicted nor 

duplicated.  However, the conventional Ring Oscillator (RO) PUF needs multiple replicas 

of ROs to 

produce a large set of CRPs. Researchers addressed this limitation through various 

Configurable RO (CRO) architectures. However, they are size burdened CMOS based 

power hungry architectures. Hence, this paper presents a novel mixed signal CRO PUF 

architecture using unique combination of Hetero Material Hetero Dielectric 

Reconfigurable FET (HM-HD-RFET). 

The device characteristics is realized in TCAD Silvaco Atlas tool, circuit implementation 

is done in Cadence using Verilog-A based look table approach and properties of CRO PUF 

are computed in Matlab. 

 

RFET can be configured into four different combinations of transistors through two 

Polarity Gates (PGs) and their switching can be controlled using a Control Gate (CG). 

Compared to the Si-RFET, the use of hetero materials Si and AlGaSb at drain/channel and 

source HM-HD-RFET proposed in this work ensures that all the four configurations 

produce satisfactory outcomes for a successful CRO realization. Additionally, use of 

hetero dielectrics such as SiO2 at drain/channel and HfO2 at source regions in HM-HD-

RFET reduce ambipolarity as compared to homogenousdielectric HM-RFET. The mole 

fraction (x) optimization of AlxGa1-xSb is done to obtain the best suitable value for all the 

four configurations. Finally, HM-HD-RFET based CRO output is applied to a sigma delta 

(∑Δ) ADC which produces a stream of response bits. The designed novel CRO-PUF 

allows 2Nchallenges and a ∑Δ ADC at the end generates a stream of response bits instead 

of 2N CRPs in conventional RO-PUF. Therefore, this work claims to generate a large set 

of CRPs through minimum resources for IoT platform. 
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Dilute Bismuth (Bi) containing III-V materials offer superior optoelectronic properties 

suitable for Long Wavelength Infrared (LWIR) range applications. Commonly used LWIR 

optoelectronic devices undergoes Auger like non-radiative recombination losses owing to 

the smaller value of spin-orbit coupling splitting energy ( SO ) compared to the direct 

bandgap value (Eg), resulting in substantial decrease in quantum efficiency of the device. 

 

Bi, being the largest element of the group V, offers a larger spin-orbit coupling splitting 

energy to achieve the resonant condition (Eg > SO ) in Bi-based induced III-V materials. In 

order to precisely analyze the optoelectronic properties a 16 band k·p Hamiltonian is 

considered to introduce the co-incorporation of Bi and N in InSb.   

 

Considering the lattice-matched condition the bandgap, SO and corresponding operating 

wavelength of InSb1-x-yNxBiy has been anticipated as 68meV, 0.824eV and ~18.23 µm 

respectively for a 2% Bi and 0.3% N concentration.Comparatively higher value of SO with 

respect to the band gap at  point will help to suppress the non-radiative recombination 

losses in optoelectronic devices like LASERs and Photodetectors. A wide range of specific 

bandgap and corresponding wavelength spanning from 160meV (⁓8 µm) to 40meV (⁓30 

µm) achieved for N and Bi concentration up to 0.35% and 2.5% respectively. A redshift in 

the operating wavelength beyond 3µm region makes InSb1-x-yNxBiy a promising contender 

for the atmospheric infrared communication windows and for the application of thermal 

image sensors.  Co-incorporation of Bi and N leads to ~1.5 times attenuation in electron 

effective mass (0.0091m0) of InSbNBi compared to host InSb (0.014m0), which leads to 

enhancement in carrier mobility as result it opens up the possibility of use of InSbNBi in 

HEMT device. The computed results can act as a benchmark for investigating InSbNBi as 

a prospective candidate for highly efficient thermal image sensors, LWIR LASERs, HEMT 

and intermediate band solar cell (IBSC). 
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A wireless sensor network (WSN) is a network made of thousands of sensing elements 

called as nodes with wireless capabilities. Their application is varied and diverse ranging 

from military to domestic and household. As the world of self-organizing sensor networks 

tip to the edge of maximum utilization, their wider deployment is adding pressure on the 

security front. Powerful laptops and workstations make it more challenging for small 

sensors. In addition, there are many security challenges in WSN, e.g. - confidentiality, 

authentication, freshness, integrity etc. Contributions of this work are as follows: 

Implementation of Misty1 cipher and Ocb block cipher mode in tinysec library to decrease 

the energy consumption, increases throughput and provide more security. 

 

We simulated the performance of the ciphers and modes implemented in NesC, in the 

linklayer architecture Tinysec. We have used TOSSIM and AVRORA as the WSN 

simulator. The NesC compiler gives us output, the RAM requirements of the application 

under consideration. AVRORA allows us to analysis more details of execution of program 

and diagnoses of performance and problems before deployed on the target hardware. From 

AVRORA, we get result of energy consumption and throughput of for cipher and block 

cipher used. 

 

We have simulated our implementation misty1 cipher with CBC and OCB block cipher 

mode for mica2, mica and mica2dot platform in TOSSIM.RAM requirement for CBC 

mode with skipjack (original configuration), CBC mode with Misty1, OCB mode with 

skipjack and OCB with misty1 cipher for mica, mica2 and mica2dot platform. RAM usage 

is decreases when we are using Misty1 cipher with CBC mode and OCB mode. RAM 

usage is high in original configuration. Misty1 cipher is more secure than skipjack cipher. 

Decreases in RAM usage decreases energy usage .Energy requirement decreases and 

throughput increases in Misty1 cipher with OCB mode. 
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In the design of an efficient dual-polarized antenna, it is hard to accomplish wide 

bandwidth and high isolation simultaneously. So, in this work, a low profile, wideband 

dual linearly polarized cavity-backed substrate integrated waveguide (SIW) based antenna 

with a good isolation level is proposed. The wide bandwidth availability unlocks various 

feasible opportunities to attain enhanced channel capacity and also to achieve the 

information in dual directions which is profoundly required in military applications. 

 

To plan the antenna design three concentric square ring slots are loaded on the top of low 

dielectric substrate material for the attainment of wide bandwidth. A pair of inductive 

coupling between the two inner slots control the bandwidth. The size of the slots is chosen 

to excite a pair of orthogonal modes TE130 and TE310. Further, the concept of substrate 

integrated waveguide is utilized to obtain good isolation and low cross-polarization levels. 

Also, the unidirectional radiation helps in the attainment of enhanced gain along the 

broadside direction. 

 

A prototype of the design has been fabricated and the measured results are found in good 

agreement with the simulated antenna. The antenna exhibits 14.5% usable impedance 

bandwidth (|S11|<-10 dB and |S21|<-20 dB) from 10.55 to 12.20 GHz for both vertical and 

horizontal polarization. The maximum realized gain at the two resonant frequencies 

11.15GHz and 11.64GHz are 7 dBi and 8.8 dBi respectively, with 27dB and 31dB 

isolation between the two ports. The small size (0.9λ0 x 0.9λ0 x 0.059 λ0) of the antenna 

proves a promising solution for various X-band applications. The proposed work offers 

the advantage of requiring less space with more channel capacity and a good tradeoff 

between wide bandwidth and high isolation as compared to other dual-polarized antennas. 

 

 

 

 

 

 

 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

51 
 

Electrical and Electronics Engineering 

 

Development of TiO2-CNT Composite Constituted Thin and Broadband 

Heterogeneous Radar Absorbing Material for Stealth Applications 
 

Nikunj Goyal 

Department of Electronics and Communication Engineering, 
PDPM Indian Institute of Information Technology, Design and Manufacturing, Jabalpur (MP) 

E-mail: nik.2512@gmail.com 

 

Radar absorbing materials are a special class of functional materialsthatcan absorb the 

incident electromagnetic (EM) waves from surroundings. The requirement of these kindsof 

materials is in extreme demand especially forstealth technology, electromagnetic 

interference mitigation, radio-frequencyenergy harvesting, and radome, etc. But the design 

anddevelopment of thin, broadband, light-weight and cost-effective absorber isstill a 

challenging taskfor academia and industry. Therefore, the main objective of this work is to 

develop and characterize an efficient, low-cost, light-weight and wideband radar absorbing 

material at X-band (i.e., 8.2 to 12.4 GHz). 

 

In this work, a novel approach is attempted to develop heterogeneous radar-absorbing 

composites constituted of micron-sized titanium-di-oxide (TiO2)and nanosizedCarbon 

Nanotubes (CNTs). The specimen has been fabricated by mixing 90wt% of TiO2 with 

10wt% of CNTs.The waveguide microwave measurement technique has been utilized for 

the performance evaluation of the fabricated samples at X-band. The measurement setup 

comprises a Keysight Handheld Vector Network Analyzer - N9916A Field Fox), WR-90 

rectangular waveguide (dimensions of 22.86×10.16mm), and waveguide calibration kit, 

etc. The radar absorbing performance of the samples has been evaluated based on the 

frequency-dependent complex electromagnetic parameters, loss tangent, skin depth, and 

reflection coefficient.  

 

The measured complex dielectric permittivity (ɛʹ, ɛʺ) and complex magnetic permeability 

(µʹ, µʺ) of the sample are ɛʹ=16.27,  ɛʺ= 6.09 and µʹ = 1.07, and µʺ = -0.0109.. The 

minimum reflection coefficient of the sample is -23.5 dB at the resonating frequency of 

10.3 GHz withanabsorption bandwidthof 2.6 GHzin the range of9.2to11.8 GHz. 

Thematching coating thickness of the sample is only 1.8 mm. The doping of CNT in the 

TiO2 greatly enhances the radar wave absorption capability of the samples.The proposed 

absorbing material has shown wide absorption bandwidth with a lower coatingthickness, 

which shows its effectiveness for diverse practical electromagnetic applications. 
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Titanium dioxide (TiO2) stands out for its vitality in sensor applicationsowing to its 

extraordinary chemical stability, resistance to harsh atmospheric conditions, and low 

production cost.A major obstacle toward employing TiO2 as a conductometric gas sensor is 

its poor electrical n-type conductivity.P-type semiconductors are highly in demand for gas 

sensing applications such as sensor arrays in electronic devices.  To overcome the 

shortage, our approach is to boost the conductivity of TiO2by the substitutional doping 

with both donors and acceptors.Codoping leads to increase in photocatalytic activity which 

enhances the sensitivity of gas sensors by the photo-induced electronic transitions which 

take place at the catalysts’ surfaces. 

 

Cr/N codoped TiO2 thin films of 70-100 nm of uniform thickness were grown on Si (100) 

substrates. The films withdifferent Cr doping composition were grown in presence of 

nitrogen as background gas at different pressures by pulsed laser deposition 

method.Nanostructured films were structurally characterized by ADXRD, AFM and XRR 

Measurements. From XRD measurements, it is optimizedthat Cr/N codoping stabilizes 

rutile phase at 6.2E-2 mbar N2 pressure .The electronic and optical properties of thin films 

were studied by UV visible Spectroscopy, PL Measurements, and X-ray Absorption and 

Photoelectron Spectroscopy (XAS).Patterned gold electrodes on thin films were obtained 

by thermal evaporation method for makingcontacts forgas sensing measurements. Samples 

were testedwith different gas concentration (ppm) at BARC, Mumbai. 

 

The deposited codopedTiO2 films shows a p-type conducting behavior for 2 % Cr doping 

concentration.Nanostructured Cr and N codoped TiO2 thin films with low concentration of 

dopants has strongly reduced band gap and facilitates the sensing mechanism.Various 

spectroscopicinvestigations reveals that the doping effectively occurs in 

substitutionallattice sites, inducing dopant levels in the gap that creates oxygen vacancies 

at the surface. The optical energy band gap of the films were found to depend on nitrogen 

pressure. The thin films were integrated into gas sensing devices and their sensing 

properties towards NO2 and H2S gas were systematically investigated as a function of their 

nitrogen pressure. The codoped thin films with N2 Pressure 6.2E-2 mbar showed good 

response for sensing low concentration of H2S at Temp 2000C.This has led to identify an 

optimum Cr-doping condition and maintaining suitable amount of gas pressure, 

corresponds to the highest sensor response. 
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The need for robust control of system frequency is felt due to the continuous varying 

behavior of load connected.Load Frequency Control is used to regulate and control the 

output frequency of the generated power within an area in response to changes in system 

load. With an upward trend in the popularity of Plug-in Electrical Vehicle (EV), it has 

become more important to observe its effect on system load frequency. 

The conventional controller has been used for past many years due to its low cost and 

quick response. But such controllers have a drawback that once their values are set, they 

have a fixed gain value irrespective of any variation in load pattern.However, load deviates 

from time to time,to get rid of these disadvantages related to conventional controllers, a lot 

many schemes have been put forth in the literature.  

This work presents a new design of aload frequency controller based on differenttypes of 

AI-based optimization techniques named Adaptive neuro Fuzzy Interface system logic, 

Artificial Neural Network tunerfor a two-area power system. The work focused on a 

micro-grid power system to replicate the environmentfor an EV charging station at a 

remote location. The performance ofthe controller understudy shows an enhancement in 

the frequency deviation signal as well as thepeak overshoot and settling time for the 

frequency of generated power. On comparing three methods taken into consideration, it is 

found that ANN-PI has a minimum peak, whereas ANFIS has a minimum percentage 

overshoot out of the three. The performance of the proposed scheme is validated using 

MATLAB/SIMULINK tools. 
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The environment instability and high toxicity due to lead (Pb), hinder the commercial 

development of perovskite solar cells (PSCs). To overcome these, we propose a novel 

lead-free inorganic perovskite namely Cesium Antimony Bromide (Cs3Sb2Br9) to be used 

as the primary photo-absorber material for the power conversion.Our proposed PSC is 

structured asITO/TiO2/Perovskite/Spiro-OMeTAD/Au, shown in Fig. 1.The main objective 

of this work is to analyzethe impact of energy bandgap (Eg) variation from 2.0 eV to 2.6 

eV, on parameters of our novel PSC. 

Table 1: SCAPS-1D parameters of proposed 

structure 

 

 

The numerical modelling of the proposed structure is done by usingSolar Cell Capacitance 

Simulator one dimensional (SCAPS-1D)software.In the proposed structure, a transparent 

conductive oxide TCO (ITO, ϕ=4.4 eV) and rear metal (Au ϕ=5.1 eV) are connected to 

provide contacts. The SCAPS-1D parameters of other materials of the structure is listed in 

Table 1.The numerical modelling is done by varying Egof the photo-absorber (Cs3Sb2Br9) 

from 2.0 eV to 2.6 eV using SCAPS-1D software. At first, the validation of our proposed 

structure is done by comparing our simulated results with the experimented. Then, on 

varying the functional parameters of novel PSC,we achieved the optimal value of Eg to be 

2.0 eV. Based on the optimal value of Eg, we obtainedfollowing results forCs3Sb2Br9 based 

PSC: VOC = 2.11 V, JSC = 14.12 mA/cm2, FF = 88.49% resulting in a photon conversion 

efficiency (PCE) of ~ 26.43%. Hence, we conclude that our proposed structure of novel 

PSC achieves better performance as compared to conventional organic perovskite based 

PSC and provide a best alternative for large scale fabrication. 
 

 

Parameters Cs3Sb2Br9 
Spiro-

OMeTAD 
TiO2 

Eg (eV) 
2.0 

(variable) 
3.1 3.2 

χ (eV) 3.1 2.2 4.2 

ɛr 10.0 3.0 10.0 

μn (cm²/Vs) 22.1 2x10-4 250 

μp (cm²/Vs) 1.1 2x10-4 25 

ND (cm-3) 1x109 - 1x1019 

NA (cm-3) 1x109 1x1019 - 

Nt (cm-3) 1x1014 1x1014 1x1014 
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Being a daily essential requirement of human life, salt and sugar can prove to be a 

responsible for good health. If salt is taken as per requirement then it can play important 

role in nerve conduction, flood balance and kidney functioning. While limited intake of 

sugar, it made better liver functioning and even provides energy to the body. But, with the 

frequently changes in food habits of population  such as intake of processed food, cold 

drinks etc. it has become necessary to early detection of salt and sugar in these food items 

so that people would not eat excess amount of salt and sugar. Because it may lead to 

various diseases such as diabetes, chronic diseases.  As per WHO recommendation salt 

intake should not be in excess of 5gram per day. While as per ICMR recommendation 

sugar intake should be 30grams per day. Aiming for detection of salt and sugar, microstrip 

sensor is designed having for four frequency in the range of 3 to 9 GHz. 

 

The proposed design is fabricated on FR4 substrate with 4.4 dielectric substrate, 0.001 loss 

tangent and 1.676mm thickness. The simulation analysis is carried out with the help of 

computer simulation tool microwave studios (CST MWS) software and the experimental 

values are measured by VNA. Sensor works on direct transmission method for the 

detection of dissolved salt and sugar. In this method, sensor is dipped in a transparent glass 

having dissolved salt or sugar. Sensor’s port connected to the vector network analyser 

(VNA). When experiment gets started, radiation emitted from the sensor in the solution. 

Amount of absorption of radiation by the solution is given by VNA, termed as reflection 

coefficient. Higher the salt or sugar, absorption will be more and results in increase of 

reflection coefficient.   

 

Aiming for public beneficial, sensor is designed to detect salt and sugar. By complete 

analysis, sensor is found to be accurate in every aspect such as efficiency, gain, satisfying 

direct transmission method criteria. Sensor is designed having low cost and easily 

fabricated. Sensor has applications not only in food industry but also in construction sector. 

If it is taken in use then early detection of salt and sugar in food items will help people 

from causing any disease due to intake of excess salt and sugar. With respect to 

construction sector, it will be very helpful in detection of water quality during preparation 

of cement concrete and curing because excess amount of salt in cement concrete to a 

shrinkage problem. Hence, it is advisable to adopt microstrip moisture sensor for detection 

of salt and sugar. 
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Owing to the augmentation of wireless communication and the advent of 5G (fifth 

generation) communication, the development of electromagnetic interference (EMI) 

shielding structures is the need of the hour. Devices working at microwave frequencies are 

hazardous to human health and can also result in the malfunctioning of various sensitive 

equipments. This work attempts to provide a machine learning-based approach to develop 

an electromagnetic (EM) shielding structure to curb EMI from the 5G communication 

network. The proposed shielding structure will not allow 5G communication in a specific 

area and at the same time allow other frequencies to travel uninterrupted. 

Circular loop copper frequency selective surface (FSS) embedded over FR4 substrate is 

optimized and designed forthe development of a 5G EMI shielding structure.  The desired 

outputs of the shielding structure are predicted by an efficient deep neural network (DNN) 

technique. Different configurations of DNN are investigated to get a minimum mean 

square error (MSE) between targeted output and observed output.  Results obtained from 

DNN techniques are validated from commercial computer simulation technology (CST) 

software. 

A database of 1.7 × 105 is generated from the equivalent circuit model (ECM) equations 

and DNN is trained, tested, and validated. The entire database is bifurcated to 80%, 10%, 

and 10% randomly for training, testing,and validation, respectively. From the trained 

network, parameters of the shielding structures are predicted with an MSE of 1.7 × 10−6. 

The designed structure has shielding effectiveness (SE) of over 40 dB with a 3.5 GHz 

central frequency.  Due to the symmetry of FSS, the shielding structure is polarization 

insensitive. Moreover, the proposed geometry works well up to 700 angle of incidence for 

both transverse electric (TE) both transverse magnetic (TM). The designed structure have 

potential application to shield a particular area from 5G communication.  
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In this era of machine learning, computationally efficient multiplier circuits are essential 

as most of the calculations on a machine learning or image processingbased processors 

involve themultiplication process.Approximate computing is a recent paradigm in which 

exact circuits are deliberately made inaccurate to reduce the circuit complexity. The loss in 

accuracy is tolerated by the error tolerant applications such as neural networks, image and 

video processing etc. at the cost of elevated performance and reduced power consumption 

benefits.  

In this paper, novel approximate compressor is designed using the concept of approximate 

computing to be used in signed radix-4 modified Booth multiplier circuits.The k-map of 

exact 5-3 compressor is modified to design approximate 4-2 compressor with a 

comparatively simpler circuit.  

The approximate compressors are designed in Verilog HDL and synthesized using 

Synopsys design compiler. The waveforms of 1 million inputs are generated and verified 

using Synopsys VCS.The synthesis result of the proposed approximate multipliers show 

that 21% area reduction and 37% power saving is achieved using approximate compressors 

in the multipliers. The proposed multipliers are analysed on image multiplication and 

image sharpening applications and showed Peak signal to noise ratio (PSNR) of more than 

50dB. Finally, the multipliers show high accuracy with a Mean relative error distance 

(MRED) value of 0.04% 
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Water the most important natural resource in the world, has the unique property of 

dissolving & carrying in suspension a huge variety of chemical and hence water can easily 

become contaminated. Traditionally physico chemical analysis of water will help to know 

the water quality at the time of sample collection. The benthic macroinvertebrates fauna of 

river is most suitable biological parameter of water quality. The present research has been 

focused on Narmada river basin and specifically in three selected sampling sites in 

Jabalpur region : Bargi Dam, Gwarighat and Bhedaghat. Total 24 sampling have been done 

in the duration of 2 years (2015-2017). Samples were collected as per standard sampling 

technique during morning between 8-9 am and evening 5-6 pm. Samples were collected 

from different methods for physico-chemical analysis (Temperature, pH, Turbidity, 

Conductivity, BOD, DO, COD, TDS, Total Hardness and Chloride)  as well as biological 

monitoring. Biological samples were identified using keys and books by ZSI.  Indices were 

calculated namely WQI for abiotic factor and saprobic index, HBI, B-IBI for biotic factors. 

In the present study highest value in Gwarighat while minimum in other stations. WQI 

value was found to be 64.106 and 59.674 in Ist and IInd year respectively in all seasons at 

all sampling sites. WQI value was decreased in IInd year which shows water in 1st year was 

of poor quality than IInd year study. A total of 758 individuals of 55 families belong to 18 

orders and 4 phylum. Further abundance status of identified families was categorized under 

four categories, very rare, rare, common and very common and those were 20%, 20%, 47% 

and 13% respectively. To compared 4 biotic indices used to evaluate water quality via., 

benthic macro-invertebrates in order to determine health of river Narmada. The saprobic 

index, B-IBI and EPT% revealed the fair water quality. The calculation results for 

Hilsenhoff biotic index revealed very poor to good biological condition of water, in all the 

study Sites, slightly divergent from least disturbed condition. 
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Ochrobactrum intermedium producing 55.5 U/mL keratinase on feather meal 

minimalmedium was identified as a newly isolated bacterium to degrade chicken feathers 

by onevariable-at-a-time (OVAT) approach was used for the optimization of process 

parameterswhere, optimized substrate concentration 0.5% w/v, inoculum size 5% w/v, pH 

7.0, 200rpm for 96 h at 40 °C, resulted in an increase of 2.1-fold in keratinase secretion i.e. 

117U/mL. Keratinase was optimally active at 40 ºC and pH 9.0 & was stable at pH 9.0 and 

60ºC for 120 min. Calcium ions enhanced keratinase activity by 58%, while PMSF and 

EDTAboth strongly inhibited the enzyme activity, indicating it as Metallo-serine protease. 

 

Keratinase degraded native feathers resulting in 97.9% weight loss, with 745.5 μg mL-

1soluble proteins & 4196.69 μg mL-1 amino acids. The potency of NKIS 1 to 

degradechicken feathers was confirmed by SEM analysis where it efficiently degraded 

most of therecalcitrant parts of the feathers. The present study provides an insight into the 

potency ofnewly isolated NKIS 1, for keratin waste management and generation of the 

value-addedproducts from poultry waste. 
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Polymer/chalcogenide nanocomposites have recently been tested for electroluminescence 

and various diffraction properties. The use of conducting polymers to alter semiconductor 

photocatalysts as photosensitizers has also been reported.The objective of the study is to 

synthesize ppy/cobalt sulphide nanocomposite with applications in organic pollutant 

degradation and gas sensing. 

 

The synthesis of the nanomaterial was done using co-precipitation method and pyrrole was 

chemically polymerized in the presence of the synthesized cobalt sulphide nanomaterial to 

prepare the ppy/cobalt sulphide nanocomposite. The synthesized ppy/cobalt sulphide 

nanocomposite was used for the photocatalytic degradation of methyl orange dye and 

ammonia gas sensing. 

 

The TEM micrograph indicated that the synthesized cobalt sulphide nanomaterials 

embedded in the ppy matrix are less than 10 nm in size and have homogenous 

morphology. The SAED analysis confirms that the cobalt sulphide nanomaterial is 

crystalline and the ppy/cobalt sulphide nanocomposite has crystalline and amorphous parts 

due to the presence of cobalt sulphide nanomaterial and ppy respectively. The XRD data 

also confirms the presence of amorphous and crystalline material in the ppy/cobalt 

sulphide nanocomposite. The estimated crystallite size from the XRD data was5.12 nm. 

The FTIR analysis indicated that prominent peaks only in the fingerprint region. The 

bandgap of the synthesized ppy/cobalt sulphide nanocomposite was determined to be 3.52 

eV. The study showed that under optimized condition of Irradiation time, dose of 

nanomaterial, concentration of dye and pH of the dye solution ppy/cobalt sulphide 

nanocomposite can degrade methyl orange up to 86.12 % and had a sensitivity of 64 % at 

10 ppm to ammonia gas. The study showed that ppy/cobalt sulphide nanocomposite is a 

viable option and can be used in photocatalytic degradation of methyl orange dye and 

ammonia gas sensing. 
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Due to global warming, increase in air temperature is a growing concern at present. This 

rise intemperature may cause mild to severe thermal discomfortability and heat related 

hazards mostly for the people who are engaged in outside activities throughout the day. 

The present study shows the inter-spatial monthly distribution of thermal patches over 

major stations of Madhya Pradeshviz. Bhopal, Gwalior, Indore, Jabalpur, Hoshangabad, 

Rewa, Ratlam, Ujjain, Dhar etc. 

 

In this study,Various Heat Indices applicable for tropical climate including Wet Bulb 

Globe Temperature (WBGT) are usedto estimate the thermal stress by analyzing the 

meteorological data of Summer-2018, 2019 and 2020 in Madhya Pradesh. Among all these 

indices, direct indicessignify that essentially, wind and relative humidity play pivotal role 

in determining how cool or warm it might appear for a given temperature level. Study was 

carried out for computing indoor, shady and outdoor heat stress separately and heat transfer 

rates to identify the places vulnerable to severe heat stroke in the month of March, April 

and May in 2018, 2019 and 2020. 

 

It is observed that declaration of heat wave alone at any station is not sufficient for the 

administration and health organizations to take precautionary actions; also, discomfort 

indices should be referred for impact based monitoring and making work schedules. It is 

found that March and April fall in the partial discomfort category for at least half of the 

districts in Madhya Pradesh. It is interesting to note that several districts fall in discomfort 

category in outdoor conditions but not in indoor or shady conditions in May month. Severe 

stresses are observed mainly in the West and Central Madhya Pradesh during April and 

May months. Comparison of various Heat Indices is too performed along with 

computingTropical Summer Index (TSI) and Apparent Temperature (AT)to indicate real 

feel-like temperatures in Madhya Pradesh during extreme temperature events. 
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Climate change is one of the major factors influencing the global hydrological cycle, and 

consequently, several previous studies predict that significant changes in climate extremes 

might occur in future. Changes in climate extremes may modify the duration, occurrence, 

and intensity of floods and droughts in future. Thus, the paper discusses the changes in 

future joint probabilistic behaviour of climate extremes in India.  

 

Observed gridded daily precipitation and temperature data during 1975-2019 and 

simulated outputs for the period (2025-2095) from the output of 21 GCMs attained from 

CMIP5 under RCP4.5 and RCP8.5 scenario is used to evaluate climate extreme indices for 

the observed period and future period. Copula methods are employed to establish the joint 

distribution of precipitation extreme indices. Joint return periods are defined based on 

differentclimate extreme indices. The future variations in joint return period with 10-year 

marginal and 25-year are discussed to examine the changes in joint probabilistic behaviour 

of climate extremes.  

 

Here, we found that TXx, TNx, TX90p, TN90p ,TNn and TXn, R20,R95p and CWD attain 

a increasing trend and CDD mostly shows a decreasing trend in major segments of country 

in future. Based upon the 10-year joint return periods (1989-2019), it is found that a large 

portion of country is susceptible towards co-occurrence of floods and droughts.Moreover, 

the study shows that many regions with less vulnerability towards precipitation extremes 

would become more vulnerable in future.With the projected increase in hot days/nights, the 

frequency of concurrence of extreme number of hot days (TX90p) and nights (TN90p) 

within a year would increase in future. To understand the future probabilistic behaviour of 

climate extremes in the country is important for better recognition of regional distribution 

of climate extremes due to climate change, which would contribute valuable information to 

facilitate an effective planning strategy for enhancing climate resilience. 
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The adsorption performance of the sewage sludge, a grayish-black powder, obtained from 

the Sewage treatment plant, for removal of crystal violet dye, has been investigated.  

 

The developed adsorbent was characterized using various techniques such as XRF, FTIR, 

SEM, and XRD analysis. Batch studies have been performed to optimize the parameters 

such as pH, amount of adsorbent, dye concentration, temperature, and contact time on the 

removalof the dye. Experimental data have been modeled by using Langmuir, Freundlich, 

Temkin, and Dubinin–Radushkevichisotherms. Pseudofirst order, Pseudo second-order 

kinetic,Intra particle diffusion, and Elovich modelshave been applied to the experimental 

data.  

 

The results of batch studies revealed that the removal efficiency of crystal violet dye 

was98.39% at optimum experimental conditions of anequilibrium pH 5.0, adsorbent dose 

and contact time were found to be 10 g/L and 180 minutes at 30oC 

respectively.Thermodynamic parameters were evaluated for the dye-adsorbent systems, 

which revealed that the adsorption process is spontaneous and endothermic.The Langmuir 

adsorption model and Pseudo-second order kinetics were found to have the highest 

regression value and hence the fitted well.The results indicated that the sewage treatment 

plant sludge could be employed as a low-cost adsorbent for the removal of crystal violet 

dye from wastewater. 
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In the present era, rapid industrial growth and urbanization emancipatemost of the 

contaminants in the environment,which lead to detrimental effects on the entire ecosystem. 

Among different pollutants, heavy metal ions are highly toxic and threaten human health 

due to their non-biodegradable nature, even at very low concentrations. Therefore, it 

isextremely important and necessary to exploit an ultrasensitive technique for the 

determination of heavy metal ions. 

 

In this work, three-dimensional (3D) hierarchical flower-like α-Ni(OH)2 nanocrystals have 

been successfully synthesized by intercalating anionic surfactants between the layers using 

a simple hydrothermal method. To improve the sensing performance,amine-containing PEI 

coated α-Ni(OH)2 nanohybrid was further prepared through an exfoliation reassembling 

synthetic strategy. The as-prepared α-Ni(OH)2 and α-Ni(OH)2/PEI nanomaterials were 

characterized by powder X-ray diffraction, FT-IR spectroscopy, and field-emission 

scanning electron microscopy.  

 

Various physical characterizations have confirmed that the PEI molecules are successfully 

immobilized on exfoliated nanosheets surface due to strong electrostatic interactions 

between the nitrogen atom and nickel nanosheets. The resulting nanocomposite exhibits 

superior electrochemical properties due to its effective charge transfer efficiency, high 

adsorption capacity and excellent affinity of heavy metals ions on PEI. The 

electrochemical performance and stripping response for Pb(II) detection were studied using 

square wave anodic stripping voltammetry (SWASV).The α-Ni(OH)2/PEI modified 

electrode exhibits a low detection limit of 0.072 µM and high repeatability with a relative 

standard deviation of ~1%, which is lower than the standard permissible values. The result 

showed that hybrid materials modified electrode possesses high sensitivity, good 

selectivity, stability, and low limit of detection.Therefore, the proposed hybrid electrode 

can be extensively employed for the ultrasensitive detection of heavy metals. 
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Drought assessment is crucial to mitigate its adverse impact, especially in area where risk 

is higher due to climate change and population rise. Duration and severity are the two most 

important parameters used for drought characterization. In this study, we used a bivariate 

copula-based approach to understand the joint dependence of drought duration and severity 

of meteorological, hydrological, and agricultural drought. Three types of bivariate copulas 

(Gumbel, Frank, and Plackett) are estimated for modeling and the best fit copula is selected 

over 1162 grid points (at a resolution of 0.5°×0.5°) of India. Exceedance probability, 

conditional probability, joint return period and conditional return period of different 

drought events are calculated which allude to differing drought resilience and persistence 

conditions in river basins.  

 

We adopted gridded datasets in this study rather than station-based dataset which are more 

reliable for examining local extremes.The study is carried out over 24 river basins of India 

using high resolution (0.5°×0.5°) rainfall, runoff, and soil moisture data series during the 

period 1982-2013. 

 

Investigation suggests that the river basins in the Southern part of India have a higher 

exceedance probability and smaller joint return period compared to the Western river 

basins of India; moreover, similar results were also obtained for the conditional probability 

and conditional return periods.Further, investigation suggests that drought events in the 

Western and Central India are more severe and longer whereas the ones in the south Indian 

river basins are more frequent but less severe.Hence, this study facilitates policy makers to 

adopt region specific plans in order to counter the risk of all major drought types. 
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Cancer is a multifactorial dreaded disease that takes millions of lives throughout the 

globe. There are several strategies to diagnose and treat cancer. The most important of the 

therapeutic strategies include surgeries, chemotherapy, radiotherapy, immunotherapy etc. 

these therapeutic strategies are very costly and have a lot of side effects. Now, scientists 

throughout the world has turned their eyes towards phytochemicals towards cancer therapy 

owing to their easy availability and lack of side effects. These phytochemicals have been 

known since long and have been used since times immemorial in treatment of many 

ailments. Now their efficiency in cancer therapy has become an area of scientific research 

throughout the world. The present study aims at analyzing the efficiency of allicin, a garlic 

derived phytochemical in elevating the enzymic antioxidant activity on its treatment to 

cultured breast cancer cell lines.  

 

In the experiment, cultured breast cancer cell lines were treated with allicin and through 

standardized protocols the cell lines were assayed for the activity of enzymic antioxidants 

such as Peroxidase, Superoxide dismutase, Catalase and Glutathione S Transferase as 

compared to untreated control.  

 

It was found that allicin treatment significantly increased the activity of the said enzymic 

antioxidants as compared to control.  

 

This study demonstrates the antioxidant potential of allicin in cancer cells having a 

decreased antioxidant activity which leads to severe oxidation induced damages.  

 

The study also proposes future prospects in the areas of cancer research and targeted 

therapy in order to design a cost effective method without any side effects. 
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Development of bioengineer nanoparticles has attracted considerable universal attention 

in matter of medical science and disease treatment. Current studies were executed to reveal 

the ability of biologically engineered silver nanoparticles (AgNPs) for the treatment of 

hepatic ailments. Characterization of prepared AgNPs was performed by UV-Visible 

analysis, FT-IR, TEM, SEM and Zeta analyses.  

 

In in vivo studies albino rats (180±10g) were persuaded with model hepatic toxicant N-

nitrosodiethylamine (NDEA) and subsequently co-treated withcrude extract of M.albaat 

100mg/kg and itsmediated AgNPs at 100µg/kg dose.The level of liver function test 

biomarkers, antioxidant status and inflammatory markers were estimated in serum and 

tissue homogenates whereas antineoplastic effect of drug was assessed by MTT assay in in 

vitro studies on HepG2 cancer cell lines.  

 

NDEA administration elevates the levels of LFTs biomarkers which were reinstated to 

normal by co-treatment of test drugs. Inductions of toxicant also alter levels of oxidative 

stress and antioxidant. Altered levels of these markers restored towards normal after 

administration of nano drug while crude extract showed non-significant. protection. 

Histopathological studies also exhibited compassionate results towards normal in the same 

manner. In vitro studies provide conclusive evidence for the cytotoxic effect of AgNPs on 

cancer cell lines rather than normal cell lines. Fifty percent of cell death determined the 

inhibitory concentration (IC50) value of biosynthesized AgNPs against HepG2 cells.The 

study revealed that engineered particles derive many functional advantages to present a 

summary of recent attainment towards emphasizing biocompatible nanoparticles, all of 

which can reduce the toxicity of nanodrug, make them eco-accommodating, and decrease 

their side effects and reducing the fabrication cost. AgNPs showed potential at the 

biomolecular level and could afford remarkable protection against hepatic alteration. 
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The Central India region is a very good habitat for Butterflies and is filled with diverse 

variety (K. Chandra, 2014). Kunte et al. (2012) indicated that India harbored total 1504 of 

butterfly species which accounted 8.74% of the world’s butterfly. The Peninsular India and 

Western Ghats have 351 and 334 species respectively. The order represents a mega diverse 

radiation of almost exclusively phytophagous insects probably correlated with the great 

diversification of flowering plants since the Cretaceous (Menken et al., 2012). Butterflies 

they provide many vital economically important services within terrestrial ecosystems 

(such as nutrients recycling, soil formation, food resources and pollination). 

 

The Butterflies were studied at the Campus of Naulakhi Ecological Park district Ujjain 

(23.1917° N, 75.8576° E). Surveys were conducted throughout the Campus of Naulakhi 

Ecological Park and nearby water bodies and forest regions. Photographs and field notes 

were taken during the day hours in two shifts; one is between 9am and 12pm and other is 

between 2pm and 5pm. Photographs were taken by Canon 1300d DSLR and Nikon b700. 

 

A total of 32 species of Diurnal Butterflies belonging to 7 families were recorded during 

the study period. Among the 32 species of Diurnal Butterfly, 2 are of family Papilionidae, 

10 were from family Pieridae, 3 from family Danaidae, 1 from family Satyridae, 10 are 

from family Nymphalidae, 4 species of family Lycaenidae and 2 of family Hesperiidae. 

Based on the family wise composition of checklist of the species of butterfly observed in 

the study area, Pieridae and Nymphalidae were the richest family in the region which 

comprises 31.25% each of total species found during the study which may be due to 

adaptation and habitat preference of the species. 
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Human menace and squeezing wilderness becomes unpleasant for sustenance of wildlife 

conservation programme in the living planet. Extinction of threatened species of wild 

animals, retaliate killing of big cats and out breaks of deadly infectious diseases are some 

of the alarming factors for exploring alternative techniques to overcome the hazards in 

protected forest areas.Forensic entomology is the study of behavior, life cycle and 

succession pattern of the arthropods to collect the scientific evidences for the criminal 

practices. 

 

For this study, 40 wild animal carcasses in the period of 2017-2020 were examined and 

around 30-35 maggots which were infesting the carcasses were collected from each 

animal. The maggots were then subjected to morphological and molecular identification to 

determine the prevalent blowfly species in Central India which infests the wild animal 

carcasses. The morphological identification was done by the slides which were prepared by 

subjecting the maggots to the alcohol dehydration series. For molecular identification of 

the maggot species,from each sample DNA was extracted using DNeasy Blood and Tissue 

kit and amplified for the Cytochrome oxidase subunit I (COI) gene using commercially 

available specific primers. The PCR products were sequenced unidirectional and the 

sequence were aligned using BLAST. The maggot stage was calculated with the help of 

the slides for the calculation of elapsed time of death. 

 

The study shows 5 species of Blowflies are prevalent in MP and morphological and 

molecular identification shows Chrysomya rufifacies accounted for 11 cases (27%), 

Chrysomya megacephala for 10 cases (25%), Hemipyrella ligurriens for 8 cases (20%), 

Chrysomya nigripes for 6 cases   ( 15%) and Lucilia illustris for 5 cases (13%). Seasonal 

variations were also taken into account and accordingly the maximum PMI (Post mortem 

Interval) was calculated was 144 hours and minimum was 24 hours. The study is really 

important for collecting the scientific evidences against the wildlife crime. 
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Anthrax is a life-threatening infectious disease of both humansand large mammalian 

worldwide. The etiologic pathogen of anthrax is thegram-positive, endospore-forming 

organism Bacillus anthracis belongs to theBacillus cereus family. In India, sporadic cases 

are frequently reported from southern areas. B. anthracis has a potential to be used as a 

bioweapon and National Institute ofAllergy and Infectious Disease (NIAID) categorized it 

as a category B prioritypathogen. Surface array protein(Sap), a surface layer protein 

produced by B. anthracis is considered an important biomarker for its detection as it is 

excreted inthe growth media. Early detection of the B. anthracisbacterium is essentially 

required foradministration of suitable antibiotics and disease containment. 

 

The aim of this study was to develop andevaluate ICT for the early detection ofB. 

anthracis bacterium.  

 

In this objective, we have cloned and expressed Sap in Escherichia coli. The recombinant 

Sap was purified employing affinity chromatography followed by diafiltration. Polyclonal 

antibodies against purified recombinant Sap were produced in rabbit and mice. For the 

rapid detection of the bacterium, an immuno-chromatography test assay was also 

developed using specific monoclonal antibodies against sap of B. anthracis.  

 

The developed ICTstrip was found sensitive as well as specific for Sap protein. The ICT 

strip was evaluated for detection of native Sap with B. anthracis Sterne grown culture 

supernatant. Sap could be detected as early as 3 h of culture growth by ICT. However, Sap 

could not be detected in culture supernatant of other Bacillus spp. 

 

The data presented in the study indicate that the ICT test is asuitable tool for the early 

detection of B. anthracis in the field or poorlyequipped hospitals in the undeveloped area. 
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The outer membrane of a Gram-negative bacterium is a crucial barrier between the 

external environment and its internal physiology. This barrier is bridged selectively by β-

barrel outer membrane proteins (OMPs). The in vivo folding and biogenesis of OMPs 

necessitates the assistance of the outer membrane chaperone BamA. Nevertheless, OMPs 

retain the ability of independent self-assembly in vitro. Hence, it is unclear whether 

substrate-chaperone dynamics is influenced by the intrinsic ability of OMPs to fold, the 

magnitude of BamA-OMP interdependence, and the contribution of BamA to the kinetics 

of OMP assembly. 

 

The electrophoretic mobility shift assay is the unique property of several bacteria 

transmembrane β-barrels to show differential electrophoretic migration of the folded and 

unfolded protein bands on cold SDS-PAGE gels. We used this simplistic approach of 

utilizing the differential mobilities of OMPs in their folded and unfolded states, to 

investigate the role of BamA and the lipid headgroup on the assembly kinetics of nOMPs 

substrates from different species.  

 

Monitoring the assembly kinetics of multiple 8-stranded β-barrel OMP substrates with(out) 

BamA reveal BamA as a substrate-independent promiscuous molecular chaperone, which 

assists the unfolded OMP to overcome the kinetic barrier imposed by the bilayer 

membrane. We also, found that thicker bilayer membranes and the presence of PE retard 

the folding kinetics of nOMPs, which is in good agreement with previous findings. We 

additionally show that while BamA kinetically accelerates OMP folding, the OMP primary 

sequence remains a vital deciding element in its assembly rate. Our study provides 

unexpected insights on OMP assembly and the functional relevance of BamA in vivo. 
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SERINC5 (SERine Incorporator 5) is a human transmembrane protein that has been 

identified to inhibit HIV-1(Nef-defective), by affecting the early steps of the virus life 

cycle. In response to this restriction mechanism, distant retroviruses have evolved 

antagonizing factors to elude the inhibition underscoring an important role in shaping host-

virus conflicts. The evolutionary origins of SERINCs’ antiretroviral activity, its prevalence 

among the paralogs and its ability to target retroviruses remains understudied. 

 

In this study, we utilize an infectivity assay where in, HIV-1 viruses are produced from 

HEK293T cells by transfection of HIV-1 molecular clone NL4-3 Env(-) Nef(-) and trans 

complemented with pHXB2 HIV-1 envelope. Foamy viruses were produced from 

HEK293T by transfection of Foamy env, pol, gag and transfer vectors. The viruses are 

quantified using an SGPERT assay and the infection is quantified in TZM-zsgreen cells by 

counting the GFP positive cells.  The expression of the C-terminally HA tagged SERINC 

proteins are validated by western blots. The cellular localization of the proteins are 

visualized by immunofluorescence followed by confocal microscopy.     

 

SERINC5 constitutes a critical barrier to the propagation of retroviruses as highlighted by 

parallel emergence of anti-SERINC5 activities among distant retroviral lineages. 

Therefore, understanding the origin and evolution of these host factors will provide key 

information about virus-host relationships that can be exploited for future drug 

development. Here we show that SERINC-mediated retroviral infection inhibition is 

evolutionarily conserved, with all the paralogs having anti-retroviral activity. SERINC2 

from coelacanth restricts HIV-1 and it was functionally adapted to target foamy viruses. 

Our findings provide insights into the evolutionary origin of antiretroviral activity in 

SERINC gene family and uncover the role of SERINCs in shaping the conflicts between 

retroviruses and their hosts over the past ~500 million 53 years. 
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The neuropeptide oxytocin has been implicated in social behavior and being evaluated as 

a possible treatment for neurodegenerative disorders i.e. schizophrenia, autism spectrum 

disorders, anxiety, and depression etc. but the neural mechanisms how oxytocin modulates 

social behavior is unknown. Dopamine and serotonin are important neurotransmitter in 

central nervous system and disruption in dopaminergic and serotoninergic 

neurotransmission have been found in the patients of neuropsychiatric disorder i.e. autism, 

depression etc. Here, we have explored the influence of exogenous oxytocin in the 

neurotransmission of dopamine and serotonin level in various regions of the brain.  

 

Experimental animal, were exposed intraperitoneally (i.p.) to oxytocin 0.0116mg/kg for 

30, 60, and 90 days while control animals were treated with normal saline. After the 

completion of different duration, all the animals of different groups were sacrificed by 

cervical dislocation; brains were carefully removed, washed in normal saline and carefully 

dissected and dopamine and serotonin levels were estimated by spectrofluorometry assay. 

 

In the present study we found that, there is significant increase in dopamine level in 

hypothalamus, cerebral cortex, and midbrain of the brain region of the animals treated upto 

90 days, which indicates the stimulation of dopamine mesocorticolimbic pathway. 

Furthermore, dopamine level significantly decreased in cerebellum of 30 days oxytocin 

treated group, while the level of dopamine increased after 60 and 90 days of treatment with 

oxytocin, which may be due to dose and duration dependent factor of oxytocin. 

 

However, oxytocin treatment upto 90 days results significantly increase in the level of 

serotonin in selected seven region of the brain. This finding is consistent with the effect of 

exogenous oxytocin on neuromodulation of serotonergic system in different region of the 

brain and regulates appetite social cognition, homeostasis, and energy metabolism and 

further paves the way for the identification of novel neurodegenerative drug target.  
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Protein quality control is an essential process regulating the folding, stability and turnover 

of proteins, thus maintaining the cellular protein homeostasis under physiological 

conditions as well as for protection against different stresses.Hsp70 along with Hsp40s, 

also known as J-domain protein (JDP), play a central role in maintaining protein quality 

control.An equally robust surveillance system operates at the plasma membrane too. 

Although plausible, a definitive role of the Hsp70: JDP machine in regulating the stability 

of plasma membrane proteins is not well understood in Saccharomyces cerevisiae.  

 

Through yeast overexpression studies, we observed that Caj1, a class II JDP shows 

pleotropic growth defects.Plasma membrane damage in yeast was estimated byPropidium 

Iodide staining. Turnover of plasma membrane proteins was detected using western 

blotting. Further,fluorescence microscopy was used to visualize the localization of Caj1. 

 

Our results indicate that moderate overexpression of Caj1 reduced the cold sensitivity of 

tryptophan auxotrophic yeast cells by stabilizing tryptophan permeases, Tat1 and Tat2, in a 

J-domain dependent manner.Concomitantly, higher Caj1 levels also caused slow growth 

and increased plasma membrane damage at elevated temperatures, possibly due to the 

stabilization of thermolabile plasma membrane proteins. Finally, we show that although 

majorly cytosolic, Caj1 also co-localizes with the membrane dye FM4-64 at the cellular 

periphery suggesting that Caj1 might interact with the plasma membrane. Based on the 

results presented in this study, we implicate the Hsp70: Caj1 chaperone machine in 

regulating the stability and/or turnover of plasma membrane proteins in budding yeast.  
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In response to environmental challenges, yeast cells utilize various mechanisms and 

survive by sensing the external stimuli and translate them into proper cellular responses. 

One such mechanism in yeast is flocculation, in which cells form flocs to tolerate the 

different external stress. However, the molecular mechanism of yeast flocculation remains 

poorly understood. In this study, we are trying to identify the mechanism. 

 

To identify the molecular mechanism first, we checked the cell morphology of flocculating 

strains by microscopy and SEM (Scanning Electron microscopy). Second, we checked the 

cell size and measure chitin content by using flow cytometry. Third, we performed a 

growth sensitivity assay to check the cell survivability under cell wall stress.   

 

Scanning electron microscopy shows that the flocculating cells have distinct rough surface 

morphology. Strikingly, we observed that flocculating cells are sensitive in cell wall 

perturbing agents, contain a higher chitin level, and constitutive Phosphorylation of Slt2. 

These results indicate that the flocculating cells have defective cell wall architecture. In 

this study, we used flocculating sen1 mutants to identify the mechanism of flocculation. 

We checked the binding site of transcription factors Rlm1 and Tup1 at the promoters of 

FLO genes. We observed higher Rlm1 and lower Tup1 occupancy at the promoters of 

FLO1 and FLO5 genes in flocculating cells. Altogether we demonstrate that CWI MAPK 

(Slt2) pathway uses a non-catalytic mechanism to activate the transcription of FLO genes. 

Our studies suggested that the binding of Rlm1p at the promoters of FLO genes and 

subsequent eviction of Tup1p repressor is required for the regulation of FLO genes. 
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Sensing of pathogens by specialized sensors is the hallmark of the innate immunity. Host 

innate immunity comprises of various sensors known as PRRs (pattern recognition 

receptors) that recognize pathogens via PAMPs (pattern-associated molecular patterns) and 

mediate host-pathogen interactions. Such interactions lead to the activation of an array of 

highly regulated signaling cascades to induce appropriate immune responses. This balance 

is perturbed during any kind of stress, infection, or disease state leading to unregulated 

immune responses. Precise regulation of innate immunity is crucial for the development of 

appropriate host immunity against microbial infections and to maintain immune 

homeostasis. Intrinsic and extrinsic environment plays a crucial role in shaping the innate 

immunity during these challenges and regulates the immune system. This research paper 

aims to discuss both intrinsic and extrinsic factors affecting the host's innate immunity 

during virus infections and autoimmune disease, systemic lupus erythematosus (SLE). 

 

In this study,the methodology includes the following: human blood samples, mice, cell 

lines, different virus infections,small molecules, lockednucleic acid-based LNA synthetic 

molecules, quantitative real-time PCR, luciferase reporter assays, ELISA, flowcytometry, 

RNA immunoprecipitation, Western blotting, microscopy, Next-Gen RNA Seq analysis, 

airborne particulate matter sampling, scanning electron microscopy, different statistical 

analysis as per the experimental requirement. MicroRNAs are small non-coding RNA and 

act as one of the intrinsic factors which regulate multiple genes at the post-transcriptional 

level. The major finding highlights that the identified microRNA-30e-5p (miR-30e), is 

induced by viruses (hepatitis B virus), viral PAMPs, and damage-associated molecular 

patterns. The miR-30e sequesters negative regulators of innate immune signaling pathways 

and enhances antiviral responses. Additionally, this work demonstrates that the elevated 

levels of miRNA-30e is associated with the SLE pathogenesis. And inhibition of miRNA-

30e reduces the molecular signatures of SLE. Moreover, the finding demonstrates the role 

of an extrinsic factor, the environment, that is air pollution, particularly, the particulate 

matter (PM10) which is one of the major components of the air pollutant. It is a significant 

risk factor for many human health concerns and its adverse effects include morbidity and 

premature deaths throughout the world. Here, we identified that PM10 suppresses the anti-

viral innate immunity during RNA virus (Influenza virus) infection. It enhances the virus 

replication and severity of respiratory tract viral infection via metabolic pathways-related 

genes modulation. Altogether, the work drafted herewith in the research paper 

demonstrates the novel role of miR-30e in innate immunity and its prognostic and 

therapeutic potential in infectious and autoimmune diseases3. In addition, this research 

work suggests a strong link between the prevalence of respiratory illness and its 

association with air quality.  
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Respiratory infections have become a common problem on these days. With thousands of 

people dying each year in India and around 4 million deaths worldwide, are attributed to 

pneumonia alone. Pneumonia is a common respiratory organ infection characterized by 

assortment of pus and fluids within the lungs, alveoli (air sacs). Pneumonia is typically 

caused by invasion of many pathogens such as bacteria, viruse, mycoplasma and fungi. 

People with pneumonia show symptoms of having phlegm, cough, fever with chills, 

shortness of breath, sharp or stabbing pain when taking deep breaths, body pains, sore 

throat, congestion in nasal sinuses and lungs.  

 

The main objective of this study was to find out the role of complimentary system splitting 

product C3a in pneumonia.During the year 2017 to 2019, medically diagnosed 240 

pneumonic patients were admitted from the Shyam Shah Medical College, Medicine 

Department (OPD) of Rewa (M.P.) and 240 randomly selected healthy control (HC) was 

enrolled in the study. The BD CBA Human Anaphylatoxin Kit (Catalog No. 561418) is 

used to quantitatively measure anaphylatoxin C3a protein levels in a single EDTA plasma 

or serum sample (Loffler et al. 2010) [5]. Calculated the mean absorbance for every set of 

reproduction standards, controls and samples, and subtract the average zero standard 

optical density. Plot the standard curve on log-log graph paper, with widespread attention 

on the x-axis and absorbance on the y-axis. Drawn the best-fit straight line through the 

standard points.  

The number of patients and control for every cluster is 240. The male feminine quantitative 

relation was 88:152 and 98:142, Children: Adult quantitative relation was 210:30 and 

198:42, average age of was 14.7 years and 17.2 years average weight was 18.12 and 20.34 

for case and control, severally.The results of C3a analysis indicated that C3a has a normal 

blood level in healthy controls. The average value of blood C3a concentration was 146 ± 

4.04 ng/ml and 94 ± 2.51 ng/ml, value of median was 108 pg/ml and 64 pg/ml, Standard 

error of the mean was 6 pg/ml and 3 pg/ml, value of t-test of C3a blood concentration was 

63.54 with the degree of freedom which is statistically significant at the level of P <0.0001, 

limit of the C3a blood concentration was 78-220 pg/ml and 78-108 pg/ml found in the 

pneumonic patients and healthy controls, respectively. 

C3a is a mediator of the inflammation process that acts as a chemotactic agent for 

neutrophils and will increase further on the inflammation site. (Black et al. 2008) [4]. 

Although different studies can be due to various techniques used to measure C3a, our 

results were valid for the level of supplemental activation in patients of our pneumonia, 

which were previously mentioned in this autoimmune disease (O’Garra et al. 2004) [7].  

Blood concentration of the C3a of case and control was measured and the difference was 

calculated statistically which shows a significant elevation of C3a in pneumonic patients. 
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Aflatoxin B1 (AFB1) is a classified class I carcinogen, secreted by Aspergillus flavus and 

parasiticus. It is consumed via dairy products, meat, cereals and initiates oxidative cell 

injury. Tephrosia purpurea (TP) is rich in flavonoids and used in management of 

splenomegaly from ancient times. Thus, the present study was designed to evaluate 

protective effect of TP and its nanoparticles against AFB1 induced oxidative injury.  

 

The whole study was conducted in 6 experiments. The 1st  been analysis of plant. In 2nd, 

AFB1 was screened at  different doses (200, 300 and 400 μg/kg). In 3rd, 4 different doses 

of TP were screened against AFB1. In 4thnanoparticles were synthesised, characterised and 

screened.  Optimum dose of nanoparticle and its drug was compared in 5th experiment. In 

6th experiment molecular mechanism of recovery was seen.  

 

The flavonoid content was 53.39 and 82.36 µgRutin /mg respectively, for aqueous and 

hydro alcoholic extract. To investigate scavenging activity of plant sample, H2O2 free 

radical scavenging activity assay was performed and the activity was reported in terms of 

% inhibition. As compared to aqueous (IC 50  82.30 µg/ml) extract hydro alcoholic (IC 50  

46.07 µg/ml) extract showed better % inhibition. In experiment second administration of 

different doses of AFB1 showed elevation in level of LPO, AST and ALT whereas a 

decrease in activity of GSH was noted. Experiment third showed alteration in levels of 

LPO,GSH, SOD, catalase and blood biochemistry. In fourth TP silver nanoparticles (TP 

AgNPs) were synthesized. UV –Vis spectrum analysis showed a sharp peak at 435.5 nm 

indicating formation of TP AgNPs. XRD profile of AgNPs showed a sharp peak at 38.044θ 

. TEM showed presence of spherical shape. The biosynthesised AgNPs were then screened 

against AFB1 at 4 different doses, (10, 20, 30 and 40 µg/kg). In fifth experiment optimum 

dose of TP and its AgNPs was screened, AgNPs showed better recovery than extract only. 

Sixth experiment showed recovery in level of AH, AND, GSH cycle after treatment with 

40 µg/kg dose of TP AgNPs, throwing light on molecular mechanism of recovery of TP 

extract. The biochemical parameters were strengthen by histological evidence. The liver of 

toxicant group showed disarrangement of hepatic chords and mononuclear infiltration after 

therapy with TP AgNPs restoration of  normal architecture in liver was seen with well 

formed hepatocytes and arranged hepatic chords . 
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The upsurge of antibiotic resistance in pathogenic bacteria is one of the major global 

health concerns. To address this problem, new antibacterial strategies are required. In this 

direction, we have recently identified the bacterial signal recognition particle (SRP) 

pathway as a potential antibacterial target. Bacterial SRP mediates the co-translational 

transport of nascent proteins to the plasma membrane, and is essential for bacterial cell 

survival.Our approach aimed to inhibit an important RNA-protein interaction to disrupt the 

functional SRP cycle in bacteria.  

 

Antisense peptide nucleic acids (PNAs) were designed to target the bacterial 4.5S RNA-

Ffh protein interaction (which makes a functional SRP complex). Circular dichroism and 

electrophoretic mobility shift assay were performed to study the RNA-PNA interaction, 

and the effect of designed PNAs on inhibition of RNA-Ffh interaction. A GTP hydrolysis 

assay was performed to test the inhibitory effect of PNA on SRP system functionality. 

Bacterial growth assay and transmission electron microscopy were performed to study the 

effect of PNA on bacterial cell viability as well as cell morphology. 

 

In vitro studies confirmed that the designed PNAs bound specifically to the target RNA, 

and inhibited the 4.5S RNA-Ffh interaction in a dose-dependent manner, leading to the 

inhibition of SRP mediated GTP hydrolysis. In vivo studies showed that the cell permeable 

peptide conjugated PNA effectively inhibited E. coli AS19 bacterial cell growth in a dose-

dependent manner. PNA mediated bacterial cell growth inhibition was rescued by over-

expression of 4.5S RNA. This study confirms the cellular target of the designed PNA, and 

validate SRP as a potential system for antibacterial therapeutics. In summary, we have 

proposed and validated SRP as a potential antibacterial target for the first time. The 

approaches used here can also be generalized for discovery of other antibacterial targets for 

the development of broad-spectrum or even specific antibiotics. 
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- 

Bioremediation is a novel approach which is considered as cost-effective one. In this 

direction, our goal was to isolate efficient diesel oil-degrading bacteria.  

 

To the isolation mainly three medium Luria Bertani, Mineral Salt & Bushnell Haas were 

used. After extraction of degraded oil during 14 days incubation the residual amount of 

biodegraded diesel oil left in a tared beaker estimated gravimetrically. Gas 

Chromatography (GC) was employed to qualitatively measure the degraded diesel oil and 

changes in individual hydrocarbons. For analysis of hydrocarbon chain, FTIR was used. 

 

Acinetobacter pittii(AP) and Pseudomonas aeruginosa (PA), were studied further on the 

basis of their diesel degradation capability. Furthermore, we found that 7 to 14 days were 

optimum for the degradation of diesel oil by these bacterial strains. This was confirmed 

using Gas chromatography-flame ionization detection (GC-FID). Based on the results, it 

was found that Pseudomonas aeuroginosa (PA) depleted long peaks of diesel oil more 

efficiently than Acinetobacter pittii (AP). Following are the objectives: 

 

 Isolation of potent degrader of petro oil (Diesel). 

 Biochemical and molecular characterization. 

 Optimization at different salt and pH conc. 

 Qualitative interpretation of degraded oil hydrocarbons by Gas Chromatography 

(GC) and Fourier Transfer Infrared Radiation (FTIR) techniques. 
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Cantharidin, a terpenoid compound found in blister beetles, has been widely studied as an 

anticancer molecule because of its cytotoxic effects on several human cancer cell lines. 

The anticancer properties of this compound are accredited to its ability to suppress protein 

phosphatase 2A (PP2A), induce G2/M cell cycle arrest, DNA damage and apoptosis. 

Although we have some knowledge about how cantharidin works, its other potential 

target(s)are yet to be explored. 

 

In the present study, we employedSaccharomyces cerevisiae as a model organism to 

unravel the molecular mechanism(s) behind cantharidin mediated cytotoxicity. 

  

Our initial findings reveal yeast cells are sensitive to cantharidin in a dose dependent 

manner and external supplementation of ethanolamine (ETA), a precursor of 

phosphatidylethanolamine (PE), could ameliorate this cytotoxicity. In line with this, we 

show cantharidin inhibits phosphatidylserine decarboxylase 1 (PSD1) expression, a 

mitochondrial enzyme contributing majorly to cellular PE pool. Additionally, we show 

cantharidin inhibits autophagic flux by targeting autophagosome tethering and its 

subsequent fusion with vacuoles. Strikingly, external administration of ETA remediated 

autophagy inhibition by contributing to total PE pool which in turn positively stimulated 

autophagy and hence cell viability. Also, co-treatment with chloroquine sensitized the 

autophagy inhibitory effects of cantharidin.  Furthermore, we have identified cantharidin 

associatednovel drug resistance mechanisms which dictates the efficacy and cytotoxic 

potential of this drug. In this direction, we found that ABC transporter Pdr5 is required for 

cantharidin resistance in yeast and is under the control of transcription factor Pdr1. 

Altogether our findings suggest that Pdr5 serves as a major detoxification safeguard for 

yeast under CAN stress. Upon entering into the cell cantharidin downregulates PSD1 

expression which in turn decreases the cellular PE pool leading to defects in autophagic 

flux and hence can be employed as an autophagy inhibitor in alone or in combination with 

chloroquine for cancer therapeutics. 
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In the era of antibiotic resistance, mycobacteriophage D29 is the most suitable virulent 

phage for phage therapy to eliminate the deadly disease ‘Tuberculosis’ caused by pathogen 

Mycobacterium tuberculosis. All most dsDNA phages encodes for toxic proteins, holin; a 

membrane perforating protein, and endolysin; a peptidoglycan hydrolase, to govern host 

cell lysis at the end of phage life cycle. Tounderstand the importance of holin in D29 phage 

physiology, we aimed to generated knockout of holin gene in D29 phage.We also aimed to 

engineer more toxic holin with ultimate purpose of engineering more virulent phage. 

 

We have used E. coli, M. smegmatis and Mycobacteriophage D29 as model organisms. For 

cloning and mutagenesis we have used PCR and other molecular biology approaches. We 

performed BRED technique for generating holin knockout of D29 phage. Further cell 

viability assay, transmissionelectron microscopy, scanning electron microscopy, Sytox 

assay, β-galactosidase assay and in vivo cross-linking techniques were used to achieve our 

objectives. 

 

The knockout of Mycobacteriophage D29 Holin was successfully generated by BRED 

method. Knockout phage showed reduced plaque size with delayed cell host cell lysis 

Further, TEM analysis showed no change in phage morphology. We found that latent 

period of knockout phage is increased by 30 minutes and burst size is reduced. Our results 

emphasise the importance that holin is required for timely lysis and not essential for phage 

viability. We also found that coiled coil domain and positively charged residues present 

within C-terminal region are critical for holin to carry out timely and efficient host cell 

lysis. Further in order to engineer the more toxic phage, we generated engineered holinand 

observed that the engineered holin is more toxic to host leading to early host cell lysis. Our 

findings may pave the way to generate more virulent phages for therapy 

againsttuberculosis. 
 

 

 

 

 

 

 

 

 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

83 
 

Mathematical Sciences 

 

Fixed Point Theorems in Digital Metric Space with Application of  

Image Compression 
 

Aarti Sugandhi 

NRI Vidyadayani Institute of Science, Management and Technology, Bhopal (MP) 

E-mail: aartivhs@gmail.com 

 

In this paper, first introduce some basics offixed-point theorems for digital 

topology.Digital topology is a developing area which is related to features of 2D and 3D 

digital images using topological properties of objectives. The basic concepts of digital 

image are mentioned.  Ege and Karaca construct Lefschetz fixed point theory for digital 

imageandproved Banach contraction principle for digital images.  

 

Main objective of the research article is to present generalization of the Banach contraction 

principle in digital metric space in another way. The Banach contraction principle 

generalized by replacing the contraction condition by a condition that involve 𝜑 − 

contractive type mapping. For second result define occasionally weakly uniformly digital 

contraction and prove the existence of unique fixed point for digital image. Examples for 

image processing in digital metric space is also given to illustrate the results. 

 

A digital image contains a considerable quantity of redundancy. Still image contain spatial 

redundancy, due to correlation between different colour components (Red, Green, Blue). 

Video contains temporal redundancy, due to the correlation between different frames. 

Redundancies, when removed from a digital product as image or video, compress its size 

considerably. The purpose of image compression is to remove these redundancies and 

thereby to reduce the size of the image to represent it for the suitable application. An 

application of thefixed-point theorem for image compression of image in digital metric 

space is also given in the support. Finally, some conclusion mentions about the research 

article. 
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Finding an exact solution for nonlinear equations in different scientific disciplines is 

difficult, so we tend to solve iteratively to get an approximate solution. Therefore, the 

objective of this paper is to study the local convergence of a Newton-type method which 

gives precise information on the location of the solution. 

 

The concern of studying about convergence matter of iterative procedures is usually 

centered on two types: semilocal and local convergence analysis. Here, we study the latter 

one with the assumption that the first order derivative of nonlinear operator satisfies the 

generalized Lipschitz i.e. L-average condition.  

 

This article centered the focus on analyzing the local convergence analysis of a two-step 

Newton's method of order three when applied under generalized Lipschitz conditions, in 

which instead of Lipschitz constants some non-decreasing integrable functions are being 

used. In the first set of the convergence theorem, existence and uniqueness of the solution 

x* is scrutinized. Subsequently, our new idea gives a tighter convergence analysis without 

new conditions. In the second set, some results on convergence of the same method in 

Banach spaces are established under the assumption that the derivative of the operators 

satisfies the radius or center Lipschitz condition with a weak L-average particularly it is 

assumed that L is positive integrable function but not necessarily non-decreasing. Applying 

the results to some particular functions for L(u), we get the convergence theorems as well 

as some new results. In order to support the theory developed in this paper, illuminating 

examples justify further the theoretical conclusions. 
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This study has been carried out to develop a chain ratio type exponential estimator to 

estimate the finite population mean. In fact an estimator for population mean has been 

developed based on the concept of chain estimators using auxiliary information given 

by Chand (1975). The biases and mean squared error of the developed estimator have 

been derived up to the first degree of approximation. The developed estimator has 

been compared with usual unbiased estimator, Ige and Tripathi (1987) and Tailor et 

al. (2014) estimators and conditions under which the developed estimator is better in 

terms of efficiency have been obtained. We have given a numerical illustration to 

support the theoretical results.  
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A fractional Black-Scholes model of order 𝛾is obtained when the change is subjected to 

price under the basic fractal communication system. In this work, we present the exact 

solution of time fractional Black-Scholes equation determining European options using a 

new method known as the Sumudu transform iterative method (STIM). The solution is 

given in a convergent series form demanding no additive assumptions or discretization. 

Four examples are solved using the proposed method and the Mittag-Leffler function is 

needed to obtain the closed form solution of these examples. Numerical results prove the 

accuracy and easy to use approach of the method for solving time fractional Black-Scholes 

equation. The main aim of this study is to minimize the difficulty of computational work 

related to other conventional methods. 
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In this paper, I suggested new SEIRS model that generalizes several deterministic 

epidemic models like SIR, SIS, SEIR, SEIRS which involves in relationship between 

the susceptible (S), exposed (E), infected (I) and recovered (R) for understanding the 

rapid increase of infectious diseases. This paper also presented the study on the 

dynamics of an epidemic model with vital dynamics and saturated incidence rate as a 

function of the ratio of number of the infective to that of the susceptible. The important 

goal of mathematical epidemiology is understand how to control or get rid of diseases. 

The local stability for both disease free equilibrium and the endemic equilibrium are 

studied. The model equations were solved analytically. The stability of endemic 

equilibrium were proved by Routh- Hurwitz Criteria. I also concluded that if the basic 

reproductive number R0<1 then the disease free equilibrium is locally asymptotically 

stable and if R0>1 then the endemic equilibrium will be locally asymptotically stable. 
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An ideal is a nonempty collection of subsets closed under heredity and finite additive. In 

this paper we introduce the concept of singular maps with respect to an ideal denoted I-

Singular Map. Further we prove many properties of I-Singular Map. 

 

Ideals in topological spaces have been considered since 1930. These have been studied by 

Kuratowski in 1933 and vaidyanathaswamy in 1946. An ideal I on a topological space 

(X,ℑ) is a non-empty collection of subsets of X, which satisfies: 

(i) A ∈ I and B ⊆A  ⇒ B ∈ I (heredity) 

(ii) A ∈ I and B ∈ I   ⇒  A∪B ∈ I (finite additivity). 

 

Let f : X →Y be a continuous map, where (X, ℑ, I) is an ideal topological space. A point y 

∈ Y is called an I-singular point of f if for each open set U of Y containing Y, the closure 

cl f-1(U) is not I-compact set of X.  

 

Equivalently f-1(U)  is not contained in any I-compact set of X. 

The set of all I - singular point of f is called the I - singular set of f and it is denoted by 

SI(f).  

If for a mapping f : X → Y , SI(f) = Y , then f is called an I – Singular Map. 
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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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Slicing is a technique used for toolpath development in rapid manufacturing and rapid 

prototyping applications. The STL models of the geometries are sliced to develop the 

toolpaths of the Incremental Forming (IF) process. For the free form multi-featured 

geometries, the toolpaths developed by the slicing only lead to the collision of the tools on 

the walls of the components. The objective of the current research is to develop a novel 

feature-based toolpath development approach for the IF that (i) should be independent of 

STL model, (ii) extract the geometrical features that can be formed incrementally, (iii) 

extract features from families of geometries like geometries with natural partitions, 

geometries with smoothly connected features, and freeform geometries. 

 

The developedalgorithms for geometrical feature extractionuse the sliced contour data of 

the geometryas a dataset. An Unsupervised Learning technique called DBSCAN clustering 

is used for clustering of sliced contoured data and for grouping the clusters to form the 

geometrical features. After feature extraction, the optimum feature sequence is found using 

the sequencing algorithm to minimise the cycle time. A multi-featured freeform geometry 

with smoothly connected features is considered for experimental validation.  

 

The prominent results obtained from this research can be summarized as the developed 

algorithms work successfully for separation of the closed contours and the group 

formation. The feature extraction algorithm is able to extract the smoothly connected 

features. The feature sequencing algorithm automatically detects the sequence with the 

lowest possible tool travel. In the feature-based forming strategy, the geometrical accuracy 

is affected by rigid body translation of the early formed features. 
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Electronic devices, gadgets and appliances are part of our daily life. Dependency on 

electronic appliances has increased exponentially during pandemic time. With rapid 

advances in technology, practices like “planned obsolescence” resulting in very large 

volumes of e-waste. End of life disposal of such e-waste has become a major problem for 

users. The percentage of recycled e-waste is very low as compared to the e-waste 

generation and unorganized recycling in India leads to many ecological, environmental, 

social and economical issues. In the era of circular economy, 5R’s including reduce, reuse, 

repair, recycle and refurbishment all are useful to minimize e-waste and to attain 

sustainability. E-products refurbishment refers as the new products in which working 

components of WEEE are used. 

This study aims at consumers’ awareness and their acceptance for refurbished e-products. 

A questionnaire survey on awareness and acceptance level for refurbished e-products with 

sample size of 250 in Madhya Pradesh using Google form is done. Questionnaire is well 

structured to capture the insights from various demographic groups of consumers about 

awareness of e-waste, and refurbishment. Consumer’s willingness to accept the refurbished 

e-products is also addressed. IBM SPSS 25 is used for statistical analysis of data. 

Data analysis brought out that the awareness and acceptance level among consumers about 

refurbished e-products are not very satisfactory. It’s the responsibility of producers to 

encourage awareness about refurbished e-products for overall ecological balance because 

e-products obsolescence and increased mortality of e-products are the main causes of e-

waste. E-waste management policies and strategies need to be addressed and implemented 

keeping the focus on maximizing the use of refurbished products. E-products 

refurbishment should be the central idea behind circularity in supply chain in the age of 

circular economy. 
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Traditionally underwater robotic devices are driven with the help of hydraulic systems or 

motors. However, with the current advancement in technology and inclination towards 

smart structures and miniature designs, various new actuators are being utilized. Ionic 

polymer-metal composites (IPMC) are the smart materials that come under the category of 

Ionic Electro-active polymers are considered as the best suitable soft actuator material for 

robotic devices in the field of military, aerospace and medical applications. In this paper, 

the experimental identification of the actuation response of the soft polymer-based actuator 

that is IPMC is explored and the control model is proposed for the better control of the 

IPMC actuator under the application of input voltage.  

 

The soft actuator’s actuation characteristics are explored in an underwater environment 

using data acquisition from LabView and laser vibrometer for providing the input voltage 

to the IPMC and to measure the tip deflection of IPMC actuator respectively. The dynamic 

pulse generator is used to supply input to the IPMC actuator. The open-loop response is 

used to develop the transfer function of the system using the MATLAB identification tool. 

The transfer function is the ratio of output to input response of the system in the Laplace 

domain. Proportional, Integral and Derivative (PID) closed-loop response using Ziegler 

Nichols tuning method for getting controller gains is presented through 

MATLAB/Simulink simulation for better actuation based on desired output response of the 

actuated IPMC. 

 

The previous study for the improvement of IPMC actuation characteristics was done at 

room temperature in air environment under applied electric potential but this study 

provides a simplified equivalent actuation characteristic model considering the tip 

deflection in an underwater environment under applied voltage and suggested the presence 

of damping due to the added mass effect. The characteristic model developed through 

experimentation not only provides the actuation response in time domain but also enables 

the design of the controlled actuation model for better efficiency from the IPMC actuator. 

The results suggested that the IPMC actuator achieved the desired actuation response of 

2mm under the applied sinusoidal voltage. Also, it is concluded that the proposed 

experimental model can help researchers in getting proper actuation response from 

different RC characteristics of IPMC under electric potential in an underwater environment 

that can be used for application in the underwater biomimetic robotic devices. 
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In recent years, research in developing an efficient energy harnessing mechanism from 

abundant thermal energy (low-grade waste heat) has attained more significanceIn this 

work, an attempt has been made to harvest waste heat energy from a shape memory alloy 

(SMA) bimorph belt. 

 

The SMA belt is fabricated using a customized thermal evaporation unit.The Kapton 

polyimide belt is used as the substrate and NiTiSMA of equiatomic composition is 

deposited on the 50µm flexible substrate. The developed SMA belt is actuated using a 3D 

printed pulley arrangement for harnessing energy from waste heat.  

 

The morphology shows smooth surface and uniformity in deposition and the composition 

variation was negligible after deposition. The average surface roughness analyzed through 

the surface profiler showed a roughness of 2.46 µm. The scotch tape analysis shows good 

adhesion of NiTi thin film on kapton polyimide substrate. Further, the material properties 

have been corroborated with the actuation behaviour through the plate heating setup.The 

shape recovery of the SMA belt examined through the plate heating techniqueshoweda 

maximum shape recovery ratio of 1.3 at 250 ℃.The SMA bimorph belt actuated using 

simulated exhaust heat condition in 3D printed pulley arrangement generates42 rpm and 

the mechanical power calculated is 5.3 mW. 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

94 
 

Mechanical Engineering 

 

Steady-state and Nonlinear Stability Analysis of a Single-phase Rectangular 

Natural Circulation Loop 

 

Neetesh Singh Raghuvanshi 

Department of Mechanical Engineering, 

PDPMIndian Institute of Information Technology, Design and Manufacturing, Jabalpur (MP) 

E-mail:   neetesh.singh@iiitdmj.ac.in 

 

The natural circulation loop is an experimental setup where the fluid flow is caused by the 
density difference between the hot and cold fluid. A mathematical model for a single-phase 
rectangular natural circulation loop (NCL) is developed to study steady-state behavior and flow 
instabilities. The parametric studies are performed to capture the effect of various parameters 
on the steady-state and nonlinear stability analysis. 

The numerical model incorporates the mass, momentum, and energy equation with the state 
equation. The steady-state and nonlinear stability analysis includes an implicit finite difference 
methodology using a fixed spatial and temporal grid distribution while discretizing the 
convective terms by backward or forward difference scheme. The steady-state solution is 
considered as initial conditions for the transient solution, and simulations are carried out 
considering the time-invariant inlet pressure, inlet specific enthalpy, and exit pressure as 
boundary conditions. 

The steady-state analysis has captured the variation of mass flow rate with respect to power. It 
identifies the operating conditions where maximum mass flow rate occurs in an NCL. A 
comprehensive numerical study of the nonlinear stability analysis is performed with various 
parametric studies, which include the effect of loop diameter, loop height, operating pressure, 
orientation of heater and cooler, and power profile. Furthermore, the stable operating zones 
are investigated by taking appropriate geometrical and operating conditions via stability 
analysis. 
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Internal combustion engines (ICEs) have been widely used in most of the industrial sectors viz. 

aviation, marine, and automotive industries due to their higher work output and maximum 

thermal efficiency. ICEs are subjected to higher temperature and pressure, which adversely 

affects the performance of the engine components and lubricating oil. The lubricating oil is the 

combination of base oil and additives which undergo several chemical changes due to 

oxidation reactions occurred at higher temperatures and pressure, thereby causing frictional 

and blow-by losses. In order to maintain the efficient performance of the engine and to 

overcome the frictional losses, the periodic assessment of in-service lubricating oil is necessary 

to get valuable diagnostic information of ICE. 

This paper highlights the results of lubricant degradation analysis carried out on a 4-stroke 

petrol engine. The experimental studies consider the rheological analysis of thermally aged 

lubricant. The effect of thermal degradation on the wear particle morphology and friction 

coefficient of engine components are also considered in the experimental investigations.The 

major conclusions drawn from the experimental investigations are briefly summarized below. 

 The increase-in absorbance spectra obtained from the UV-visible spectroscopic analysis 

indicates the formation of harmful degradation by-products viz. aldehydes, ketones, 

alcohol, and carboxylic acids. 

 The increase in peak amplitudes of transmittance spectra highlighted the presence of 

oxygenated compounds and other contaminants such as soot, wear particles, and water 

content in the lubricating oil. 

 The rheological analysis of thermally aged lubricant oil shows Newtonian behavior in the 

viscosity-shear rate relationship. Further, the decrement in viscosity values with respect to 

an increase in temperature indicates the thermal degradation of lubricating oil due to the 

formation of oxidation by-products.  

 The friction coefficient analysis indicated the details of wear propagation on the piston 

rings and piston skirt. 

 The quality of the primary wear particle image has been enhanced by using image 

processing techniques which resulted in a better interpretation of wear assessment. 

 The statistical parameters extracted from the enhanced wear particle images provided 

reliable diagnostic information to understand the wear severity developed in the ICE 

system. 

 The EDAX analysis revealed that the piston rings are exposed to severe wear than that of 

the piston and cylinder liner. 

A reduction in wear and friction in the ICE components plays a pivotal role in maximizing 

ICE's efficiency. In this context, authors are putting their efforts to consider nanoparticle 

additive and hybrid nanoparticle additive blended lubricants to lubricate ICEs components. 
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Metal Foams are redesigned advanced materials inspired by nature having an excellent 

combination of specific strength and stiffness value with high energy absorbing capacity over an 

extended plastic deformation range. Since its inception, many research workshave been carried out 

to make metal foam properties isotropic, homogeneous and predictable.  

Metal Matrix Composite Syntactic Foams (MMCSFs) are synthesized by incorporating hollow 

reinforcement particles inside the matrix materials through powder and liquid route. The properties 

of these MMCSFs are dependent on the reinforcement materials and their physical and geometrical 

properties, which usually have hollow spherical geometry.  

 
Fig. 1: Schematic process for CMFs synthesis 

 

Hollow Stainless Steel 316L hollow spheres are synthesized with 2mm diameter 235 ± 50 µm wall 

thickness using advanced powder coating systems, also known as the Fluidized Bed Coating 

System. Expandable Polystyrene balls have been coated with the help ofa 1%w/w liquid polymeric 

binder, SS powder in an aqueous medium. The fabricated balls are characterized for further 

geometrical, mechanical, microstructural and topographical studies. These macrospheres deal with 

current unique demands concerning dedicated syntactic foams materials from stateofart lightweight 

structures. 

 
 

Fig. 2: Typical stress-strain curve behaviour in syntactic foams 
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Growing demands for sustainable and improved production demands for contrary 

material properties in tools including injection moulds. These contrary requirements can be 

met by selective deposition of Copper (Cu) and Stainless steel (SS) as per mould design, it 

may lead to premature failure on account of large difference in thermos-physical properties 

leading to higher interface stress during cyclic thermal loading. As functionally graded 

materials (FGM) is a potential solution, laser 3D printing (L-3DP) is investigated in the 

present study with an objective to identify the process window and strategy for building of 

Cu-SS FGM. 

 

Present investigation deploys an indigenously developed 2 kW fibre laser based L-3DP for 

fabricating Cu-SS FGM structures by varying process parameters (laser scan speed, laser 

power and powder feed rate), compositional grading and inter-layer delay. Further, 

deposited structures aresubjected to microstructural and mechanical characterization for 

qualification. In addition, numerical analysis is carried out on a mouldby deploying 

coupled thermal–structural analysis to understand the effect of compositional grading on 

the cooling rates and interface stress.  

 

Process parameter and strategy is identified for depositing Cu and different Cu-SS 

composition (CuxSS100-x, X varies as 20,40,50,60,80) by L-3DP. Cu-SS FGMbulk structure 

of grading 20% and 50% are deposited at identified parameters.Microstructural and 

mechanical characterization of L-3DP deposited Cu-SS FGM bulk structure revels gradual 

transition in compositional and mechanical properties.In addition, numerical investigation 

revealssignificant reduction in cycle time (~15-27%) by deploying Cu-SS FGMmoulds 

over conventionally fabricated SS mould during injection moulding. Further, reduced 

tooling cost, near net shaped and multi-material fabrication with minimal wastage of raw 

material establishes L-3DP as one of the Green Manufacturing route for buildingFGM 

injection moulds fostering its improved performance and sustainability. 
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Micro-viscosity plays an important role in several biological processes such as diffusion-

controlled reactions, transportation of nutrients and metabolites, and signaling.It is crucial 

to completely understand the viscosity inside the cell, particularly sub-cellular 

compartments like mitochondria, lysosomes, etc.The anomalous change in the cellular 

viscosity is considered a vital indicator of several diseases such as neurodegenerative 

disorders, atherosclerosis, diabetes, and even cancer.Viscosity sensor probes are in high 

demand to diagnose disease and remain an unmet need. 

 

Herein, we have designed and developed a fluorescent molecular rotor-based viscosity 

sensor. We have successfully synthesized aryl-allylidine based julolidine derivatives 

connected with malononitrile and attached morpholine as a lysosomal targeting moiety. 

These were characterizedthrough NMR spectroscopy and mass spectrometry. Further, their 

photophysical properties were thoroughly investigatedby UV-Vis. and fluorescence 

spectroscopy. Afterward, their live-cell application was studied through confocal 

fluorescence microscopy. 

 

These molecular rotors, a special type ofintramolecular charge transfer dyes, freely rotate 

and show weak fluorescence in a low viscous environment, while rotation is restricted in 

high viscous environment and fluorescence is enhanced significantly. The synthesized dyes 

were far-red emitting, and thehigh viscosity of the surrounding medium results in a 

fluorogenic response. This ensures their applicability as non-invasive measurement and 

spatiotemporal monitoring of viscosity. Further, it was employed in kidney fibroblast cells 

(BHK-21) to investigate its targetability to the lysosome and probing lysosomal micro 

viscous environment. It was particularly localized in lysosomesshowing a quite high 

Pearson’s coefficient with the commercially available LysoTracker Green dye.It was non-

cytotoxic to cells, checked by MTT assay. Moreover, it successfully detects the changes in 

lysosomal micro-viscosity under stressed conditions.  
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Ovarian cancer is associated with the leading cause of death from gynecological cancer in 

the developed world. India ranks second highest in incidences of ovarian cancer. Early 

detection of OC is difficult due to the absence of recognizable physical symptoms and a 

lack of sensitive screening methods. Advancement in proteomic technologies has 

discovered many potential cancer biomarkers and panels of biomarkers for early-stage 

disease, but these necessitate probable validation. The present single-center case-control 

study was conducted at Gwalior, one of the major cities in central India, in the state of 

Madhya Pradesh. In this study, we were aimed for proteomic profiling of healthy control 

and ovarian cancer diseased patients.  

 

Depleted plasma samples (albumin and IgG depletion using Albumin & IgG Depletion 

Spin Trap) were separated on 2-dimensional gel electrophoresis. The comparative analysis 

of the protein expression profile of grade I, grade II and grade III ovarian cancer patients 

against healthy control was done using Image Master 2D Platinum -7 software.  

 

The present study could confirm the effectiveness of high-abundance protein depletion 

from plasma samples before 2DGE analysis. Furthermore, the comparative analysis 

showed up and down-regulated spot patterns and 38 uniquely expressed proteins in overall 

ovarian cancer patients (p≤0.05). Finally, three of these uniquely expressed proteins were 

identified using MALDI-TOF/TOF MS as ApoA1, ZAP70, and PRS8. 
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Development of Recombinant Envelope Domain Iii Protein Based 

Immunodiagnostic Assay for Kyasanur Forest Disease 
 

Aradhana Rajak 

Virology Division, 

Defence Research and Development Establishment, Gwalior (MP) 

E-mail:  aradhana.rajak@gmail.com 

 

Kyasanur forest disease (KFD) is a tick- borne zoonotic infection caused by KFD virus 

(KFDV), a category C priority agent by NIAID. The incidences of KFD have been 

increasing with geographical expansion over last decades. More than 500 human 

haemorrhagic infections are reported annually. Early diagnosis is crucial for proper patient 

management through supportive therapies. KFDV is categorized under risk group 4, 

requiring handling in BSL-4 laboratories. The current detection method utilizes inactivated 

virus as an antigen that require BSL-4 facility. In order to develop simple diagnostics, the 

present study was carried out to develop a recombinant protein based indirect ELISA 

(iELISA) for serodiagnosis.  

 

The gene coding for highly immunogenic envelop domain III (EDIII) was amplified and 

cloned into expression vector (pET28a+). Protein expression was optimized with 1mM 

IPTG induced at 37ºC for 4 hrs and purified through affinity chromatography to achieve 

high yield of protein (8 mg/L). Further, protein was characterized by western blot and mass 

spectrometry. An iELISA assay was optimized, evaluated and compared with the well 

characterized acute phase sample. 

 

A total of 28 IgM positive serum samples were evaluated by in-house iELISA and 

compared with IgM capture MAC ELISA and data was analysed with ROC curve analysis. 

The assay sensitivity and specificity were found to be 76.92% and 90.00% respectively. 

This r-EDIII antigen serves as a potential alternate antigen for serodiagnosis, which is 

scalable, safe and sensitive. The rEDIII based detection system is rapid, accurate and cost 

effective compared to conventional MAC ELISA and can be utilized for high throughput 

screening of KFD samples during outbreaks in resource limited settings. 
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A Study on Development of Gluten Free and Casein Free 

Ragi Based Cookies 

 
Dipali Saxena 

Departmentof Food & Nutrition, Shri Vaishnav Institute of Home Science, 

Shri Vaishnav Vidhyapeeth Vishwadyalaya, Indore (MP) 

E-mail: dipali.ju.ft@gmail.com 

Cookies are popular baked products all over the world. Substitution refers to completely 

replacing certain ingredient with some other suitable ingredient especially done in cases 

where a particular ingredient is allergen.  In present study gluten free and casein free 

cookies were formulated and analyzed specially for patients with celiac disease and autism 

spectrum disorders.  The raw material used were ragi flour, gram flour and desiccated 

coconut. 

 

The method of formulation of cookies by Poonam Dhankhar 2013. Many trials were 

perform with ragi flour, gram flour, desiccated coconut and rice bran oil. Only four 

formulation of gluten free casein free cookies were presented in a given study which were 

P1, P2 P3 and P4 respectively. Physical (width, thickness, spread ratio, color), chemical 

and sensory analysis of these formulated gluten free casein free cookies were also done.  

 

The best sensory results was found of P3 cookies on hedonic scale with scoring 7.50. It 

could be concluded that the results of this study clearly demonstrate that the gluten free 

and casein free cookies can be used as substitute products for celiac disease and autism 

related disorders. Hence development of new gluten-free casein free products to fulfill the 

expectations of celiac disease and autism sufferers a major technological challenge. 
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Epigenetic and Molecular Changes in Liver Cells as a Possible Cellular 

Basis for High Fat Diet-Induced Metabolic Impairments 
 

Garima Sharma 

School of Studies in Zoology and Biotechnology, 

Vikram University, Ujjain (MP) 

E-mail:  garima.gshri@gmail.com 

 

Nutrition is an important determinant in the metabolic diseases and human health. High 

fat diet affects the human health by altering the epigenetic regulation of gene expression 

which impacts molecular and physiological outcomes. Liver is the main organ for 

metabolism of food. A high fat diet may aggravate liver damage by impairments of 

mitochondrial functions. The present study is focused on the impact of high fat diet 

challenges in liver cells on epigenetic gene expression and metabolic alterations.  

 

We provided the liver cells with different concentrations of saturated fatty acid,(palmitic 

acid) and measured epigenetic regulation of SIRT3 gene expression and inflammatory 

TNF-α gene expression levels using immunoblotting. Reactive oxygen species (ROS), 

mitochondrial impairments and apoptosis in liver cell line were measured using specific 

fluorescent probes and images were captured using fluorescence inverted microscope.  

 

Results showed that the elevated level of saturated fatty acid, produced toxicity in liver 

cells via an increase in the generation of ROS, decline in mitochondrial functions and 

increase in the apoptosis.The saturated fatty acid also induced the inflammation in liver 

cells via increase in TNF-α gene expression. High fat challenges lead to changes in the 

epigenome of liver cells. SIRT3 was found to be downregulated in liver cells. Thus it is 

concluded that high fat exposure in liver cells caused modification of epigenetic gene 

expression. Data obtained from in vitro experimental conditions are consistent with the 

view that the excessive dietary intake of saturated fatty acids may be detrimental to human 

health. However, overexpression of SIRT3 gene by its activators may decrease the 

metabolic impairments caused by high fat diet exposures. 
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Designing Novel TB Therapeutics and Diagnostics Using D29 

Mycobacteriophage Endolysin 
 

Gokul Nair 

Department of Biological Sciences,  

Indian Institute of Science Education and Research, Bhopal (MP) 

E-mail:  gokuln90@iiserb.ac.in 

 

The rapid increase in pathogenic graph of tuberculosis, especially in developing countries, 

suggests an urgent requirement for rapid, low-cost, and highly sensitive TB diagnostics along 

with an alternative therapeutic approach. D29 mycobacteriophage, which is capable of 

efficiently infecting and killing Mycobacterium tuberculosis, projects itself as a potential 

candidate towards a contemporary approach of diagnostics and phage therapy.The ability of 

bacteriophages to lyse bacterial cells is endowed by specific phage-encoded proteins called 

endolysin. 

 

We have used E. coliBL21 (DE3) carrying pET21B and pGEX-4T-2 with the gene of 

interest for protein expression. Mutation in the phage was generated using BRED method 

and confirmed via MAMA PCR. Phage physiology was assessed via one-step growth curve, 

burst size, burst time, Plaque size, etc. 

 

Molecular dissection of D29 phage endolysin LysA suggested it to be a multidomain 

structure consist of two catalytic domains, namely N-terminal catalytic domain (NTD), 

lysozyme-like domain (LD), and a cell wall binding C-terminal domain (CTD).We have 

identified a loss of function mutation in LD (R198A); when incorporated in full-length LysA 

(i.e., R350A), the protein demonstrates substantially reduced activity in vitro, D29 phage 

harbouring the same mutation show a significant delay in host cell lysis. However, 

interestingly the mutant phage demonstrates an increase in burst size and plaque diameter. 

Thus in our work, we were able to develop a mutant phage with high virulence, which could 

be a great asset for phage therapy.In another study, cell binding assay with GFP-tagged CTD 

suggests a highly specific and stable interaction of CTD of LysA with M. smegmatis cells. 

This specific cell binding property of CTD allowed us to perform successful antibody-

mediated magnetic separation of M. smegmatisfrom a mixed bacterial culture. This will 

allow us to develop an efficient diagnostic method for TB. 
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Understanding the Functional Conservation and Evolution of Cwc23: an 

Essential Hsp40involved in RNA Splicing 
 

Kirpa Yadav 
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E-mail:  kripa16@iiserb.ac.in 

 

Pre-mRNA splicing is the process of removal of non-coding introns to form functional 

mRNA. Abnormalities in splicing have been implicated in human genetic disorders and 

many other human diseases such as cancer. In Saccharomyces cerevisiae (budding yeast), 

one of the Hsp40s (or JDPs), Cwc23, is essentialfor pre-mRNA splicing. Orthologs of 

Cwc23 have been identified in several eukaryotic species, including the “intron- rich”, 

plants and animals. Cwf23, the Cwc23 ortholog in Schizosaccharomyces pombe, presents a 

fascinating example of protein evolution. Unlike Cwc23, Cwf23 has an essential J-domain 

which points towards striking functional differences. However, there is no functional data 

available for Cwc23 orthologs in any other eukaryotes.  
 

For identification of residues important for Cwf23 RNA binding, we checked RNA 

binding activity of Cwf23 RRM mutants byin-vitro RNA binding assay. To elucidate the J-

domain requirement of Cwf23 and Cwf23 RRM domain in-vivo, yeast complementation 

assaywas done inS. pombe. Yeast two hybrid analysis was performed to see whether RRM 

and J-domain are required for the interaction of Cwf23 and spNtr1. 

 

Our data shows that the C-terminal region of Cwc23 orthologs in higher eukaryotes have 

acquired novel moonlighting functions over long evolutionary time scales. The C-terminal 

domain of Cwf23 has an RRM (RNA Recognition Motif),shows RNA binding activity and 

is important for interaction with spNtr1.Additionally, unlike itsS.cerevisiae ortholog, the J-

domain of S.pombe protein, Cwf23, is essential for viability. Our results show that in more 

complex and “intron-rich” eukaryotes, the J-domain and hence the Hsp70 co-chaperone 

function of Cwc23 orthologs might be more important for RNA splicing. Considering the 

importance of RNA splicing in eukaryotes, including humans, understanding the role of 

molecular chaperones in remodeling the spliceosomal complex has immense translational 

value. 
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Development of Dry-Down qPCR Assay for Diagnosis of  

Kyasanur Forest Disease 
 

Pooja Yadav 

Division of Virology,  

Defence Research and Development Establishment, Gwalior (MP) 

E-mail: poojayadav1602@gmail.com 

 

Kyasanur Forest Disease is a tick-borne disease, endemic in the southern parts of India, 

recently reported with continuous expansion in naive regions. Early detection is crucial 

especially in the absence of effective drugs and therapeutics. Molecular detection assays 

including real time and nested RT-PCR assays are available but field epidemic surveillance 

is difficult due to the involvement of heat labile reagents and manpower expertise. Keeping 

these limitations in mind, the current study focused to develop single tube ready-to-use dry 

down SYBR Green RT-PCR assay targeting envelope gene for rapid and error-free 

detection of KFD infection, especially in resource limited settings.  

 
The assay was initially optimized and standardized in liquid format for the detection of 

KFDV. To simplify and improve this assay the reagents of SYBR Green RT-PCR were 

lyophilized in a single tube and converted to dry down format. The stability of the 

lyophilized reagents was evaluated by measuring changes in detection limit for IVT RNA 

upon storage at 4°C, room temperature. Assay was evaluated with a panel of 75 serum 

samples (25 KFD positive and 50 apparently healthy human serum sample ). The assay 

was further compared with TaqMan qRT-PCR assay. 

 

The sensitivity of the dry down single tube reagents with SYBR Green RT-PCR assay was 

found to be 10 RNA copies per reaction. The assay was also found to be highly specific for 

KFDV. Comparative analysis with TaqMan qRT-PCR assay revealed a sensitivity of 100% 

with SYBR Green RT-PCR assay. Stability study revealed that the dry down single tube 

reagents found to be stable for 7 days at room temperature and upto 1 year at 4⁰C, omitting 

the need of cold chain storage. These findings demonstrated that the reported assay is 

convenient, sensitive, and specific and has the potential for diagnosis KFDV for routine 

surveillance in the field.  
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Development of Simple and Field Amenable Reverse Transcription  

Loop-Mediated Isothermal Amplification-Lateral Flow Dipstick  

(RT-LAMP-LFD) Assay for Rapid Detection of West Nile Virus 

 
Priyanka Singh Tomar 

Division of Virology,  

Defence Research and Development Establishment, Gwalior (MP) 

E-mail:priya05120@gmail.com 

 

West Nile encephalitis caused by West Nile virus (WNV) is endemic in many regions of 

the world including India and of utmost global public health threat. The disease is 

primarily reported from rural settings, where advanced diagnostic facilities are not 

available. In order to address this issue, this study was initiated to develop and evaluated a 

field amenable isothermal molecular detection assay. 

 

Loop mediated isothermal amplification coupled with a lateral-flow dipstick was 

developed targeting the envelop gene. RT-LAMP assay was performed in a heating block 

at a different temperature ranging from 60-65°C for 45 minutes. Optimum amplification 

was achieved at 63°C for 45 min. After amplification, LAMP amplicon was visualized in 

lateral-flow dipstick. The limit of detection of the assay was 10 RNA copies. No cross 

reactivity was observed with other closely related viruses. Assay was further evaluated 

with a panel of 110 suspected WNV clinical samples and compared with RT-qPCR that 

revealed 97.0% agreement (k =0.970, almost perfect agreement). 

 

Compared to the real-time RT-PCR (RT-qPCR) method recommended by the World 

Health Organization (WHO), the RT-LAMP-LFD assay is easy to handle, does not require 

expensive equipment and can rapidly complete detection within 45 min. The RT-LAMP-

LFD is a rapid, stable, and does not require expensive equipment and skilled personnel.  

The assay can be performed for detection of WNV in low-infrastructure settings.  
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The N-Terminal Tail of Histone H3 Regulates Copper Homeostasis in 

Saccharomyces cerevisiae 
 

Sakshi Singh 

Department of Biological Sciences,  

Indian Institute of Science Education and Research, Bhopal (MP) 

E-mail:  sakshi16@iiserb.ac.in 

The objective of this study is to identify previously unidentified histone H3 N- tail 

residues which regulate CUP1 transcription. We searched the mechanism behind defective 

CUP1 induction in these mutants, by chromatin immunoprecipitation (ChIP). Additionally 

we are trying to understand the physiological consequences of reduced metallothionein 

production inside the cells. CUP1 gene regulation mediated by multiple factors which 

requires Ace1 (activator), chromatin remodeler, Spt10(acetylase), TATA- binding protein 

and histones. CUP1 expression is tightly regulated to buffer the copper stress. However the 

role of histone H3 tail residues has not been explored yet. To investigate the role of histone 

H3 N-terminal residues we screened histone H3 tail mutants in copper stress. 

 

To investigate the role of histone H3 N-terminal residues we screened histone H3 tail 

mutants in copper stress and mutants which failed to grow in copper were selected. CUP1 

gene expression was checked, mutants having downregulated expression were tested 

further for binding of epigenetic factors, Ace1, TBP, H3 and H3K9 acetylation by ChIP.  

 

We identified mutations of histone H3 (K23Q, K27R, K36Q) and regions deleted for 5-16, 

13-16, 25-28, 28-31, 29-32 reduce CUP1 expression . We found reduced Ace1 occupancy 

in K23Q, K36Q, 5-16, 13-28, 25-28, and 28-31 and most of the mutation reduced TBP 

occupancy. Excessive copper accumulation has been linked with protein aggregation. 

Additionally some mutants exhibits more cytosolic protein aggregation upon copper 

stress.It indicates the disturbance in protein folding and aggregation associated with 

excessive copper levels inside the cells. Defects in copper metabolism have been 

associated with several human diseases. Therefore, the study of copper homeostasis will 

provide in-depth insight into the mechanism underlying these diseases.  

, 
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Evolutionary Selection of a 19-stranded Mitochondrial β-barrel Scaffold 

Bears Structural and Functional Significance 
 

Shashank Ranjan Srivastava 

Department of Biological Sciences,  

Indian Institute of Science Education and Research, Bhopal (MP.) 

E-mail: sranjan@iiserb.ac.in 
 

Transmembrane β-barrels of eukaryotic outer mitochondrial membrane (OMM) form 

major communication channels between cytosol and mitochondria thus indispensable for 

cellular homeostasis. A structurally intriguing exception to all known transmembrane β-

barrels is a unique odd (19) –stranded structure found solely in the OMM. We used the 

human VDAC2 (an OMM β-barrel protein) as a template scaffold to design andengineered 

odd-even stranded variantswithsmaller (V216, V217, V218) and larger (V220, V221) barrel 

diameters to solve the mystery of the existence of unique odd (19) – stranded β-barrel in 

OMM. 

 

This study combines multiple techniques (spectroscopic, biochemical, biophysical, in vivo 

functional analysis, and in silico studies) to characterize human VDAC2 and its variant in a 

modulated lipid membrane. We have performedthermal and chemical denaturation 

measurement using Circular Dichroism (CD) and fluorescence spectroscopy respectively. 

We then characterized the voltage gating behavior by employing electrophysiology 

measurements. We conducted the survival assay using yeast as model organism. Finally, to 

correlate our experimental finding with computational analysis, we carried out all atom 

molecular dynamics simulation. 

 

Determination of the structure, dynamics, and energetics of these engineered structures in 

bilayer membranes reveals that the 19-stranded barrel surprisingly holds modest to low 

stability in a lipid–dependent manner. However, we demonstrate that this structurally 

metastable protein possesses superior voltage–gated channel regulation, efficient 

mitochondrial targeting and in vivo cell survival, with lipid–modulated stability, all of 

which supersede the occurrence of a metastable 19-stranded scaffold. We propose that the 

evolutionary need for a versatile mitochondrial channel that adapts proficiently to a 

membrane with a highly fluidic composition could be met only by a 19-stranded structure. 

We envision that in the cell, these 19-stranded β-barrels sample alternate microstates that 

allow VDACs, particularly isoform 2, to carry out diverse functions in the outer 

mitochondrial membrane. 
 

 

 

 

 

 

 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

109 
 

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

 

 

SARSCoV-2 Nucleoprotein Enhances the Infectivity of  

Lentiviral Spike Particles 
 

Tarun Mishra 
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E-mail: mtarun@iiserb.ac.in 

 

The establishment of SARS CoV-2 spike-pseudotyped lentiviral (LV) systems has 

enabled the rapid identification of entry inhibitors and neutralizing agents, alongside 

allowing for the study of this emerging pathogen in BSL-2 level facilities. While such 

frameworks recapitulate the cellular entry process in ACE2+ cells, they are largely unable 

to factor in supplemental contributions by other SARS CoV-2 genes. 

 

Here, we performed an unbiased ORF screen and identified the nucleoprotein (N) as a 

potent enhancer of spike-pseudotyped LV particle infectivity. We further demonstrate that 

this augmentation by N renders LV spike particles less vulnerable to the neutralizing 

effects of a human IgG-Fc fused ACE2 microbody. Biochemical analysis of viral particles 

was also performed to reveal the role of SARS CoV-2 protein in viral particle assembly.  

 

Concisely in the present study, we have evaluated the potential of twenty-four SARS CoV-

2 genes to elicit superior infectivity levels as compared to what may be achieved by mere 

pseudotyping with the spike glycoprotein. Chief among these has been the nucleocapsid 

(N) protein. We have found that the presence of N protein during SARS CoV-2 spike 

protein pseudotyped viral particle assembly play a key role in spawning viruses which are 

less susceptible to neutralising antibody. While existing studies have managed to develop 

and validate platforms for the screening of neutralizing antibodies and inhibitory chemical 

compounds, we believe that our results highlight the necessity of incorporating additional 

genetic elements which have been shown to boost viral infectivity. Furthermore, putative 

therapeutic candidates currently being scrutinized in various clinical studies would benefit 

from assays that incorporate additional virion components during the large-scale screening 

stage.   
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A Stutter in the Coiled Coil Domain of E. Coli Co-Chaperone  

Grpe Connects Structure with Function 
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The bacterial heat shock protein, DnaK (Hsp70) acts as a molecular chaperone, which 

plays an integral role in protein homeostasis. The DnaK chaperone system is required for 

the de novo folding of ~10-25% of newly synthesized cytosolic proteins. Under heat shock, 

DnaK switches from an ATP dependent folding system, to an effective ‘holdase’ state. 

This prevents misfolding and aggregation of the newly synthesized unfolded proteins. The 

DnaK ATPase cycle is stimulated synergistically by two essential co-chaperones, DnaJ and 

GrpE. In this chaperone cycle, GrpE acts as a nucleotide exchange factor and is highly 

acknowledged for its thermosensing activity. During heat stress, GrpE undergoes a 

significant structural change, which alters its interaction with DnaK. Interestingly, bacterial 

GrpE shows low evolutionary conservation among prokaryotes and eukaryotes, which 

makes GrpE an attractive antibacterial target.  

 

In this study, we investigate the structure of the coiled coil domain of E. coli GrpE and its 

role in the co-chaperone activity. We identify, for the first time, that the stutter in the N-

terminal region of the coiled coil domain controls GrpE stability and modulates its 

interaction with DnaK. Using circular dichroism (CD) spectroscopy, we show that 

introducing hydrophobic residues in the coiled coil domain enhances structural stability. 

The in vitro FRET assay reveals that enhanced stability results in an increased affinity for 

DnaK. However, in vivo, data suggests that the enhanced binding between GrpE and DnaK 

is detrimental to the chaperone cycle. 

Thisstudy gives critical insights into the role of a stutter in the coiled coil domain of GrpE, 

and illustrate how a sequence specific stutter in the coiled coil domain regulates the 

structure function trade-off in proteins. Overall, this study enhances the understanding of 

the stutter in the coiled coil domain of GrpE, and sets the stage to probe the functional 

significance of non-idealityin other coiled coil proteins. In summary, our work 

demonstrates an essential site in the co-chaperone GrpE, which could be a potential small-

molecule accessible site to be explored as a prospective antibacterial target by inhibiting 

DnaK-GrpE interaction. 
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Isolation and Molecular Identification of Strain Exhibiting Acidic 

Pectinase Activity from Fruit Waste 
 

Virendra Kumar Pandey 
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The use of Enzymes in biotechnological measures has extended significantly as of late. 

Inferable from the increment in the interest for natural fruits and organic product items like 

juices, it turned into a key requirement for the organic product preparing businesses to 

improve the nature of the organic product juices in an economical way. Proteins, being 

exceptionally productive biocatalysts, are utilized at various strides in the cycle of juice 

creation. Pectinases are utilized for the explanation of the juice by breaking the 

polysaccharide gelatin structure present in the cell mass of plants into galacturonic 

corrosive monomers. Gelatin structure breakage encourages the filtration interaction and 

builds the all-out yield of juice. In food utilization of chemicals in overhauling quality, 

expanding yields of extractive cycles, item adjustment, and improvement of flavor and 

side-effect use. Pectinases or pectinolytic proteins are today one of the impending 

compounds of the business area. It has been accounted for that microbial pectinases 

represent 25% of the worldwide food catalysts deals. Consequently, this examination was 

embraced with points of screening microorganisms for the pectinase movement from 

natural product squander tests and atomic recognizable proof of the potential acidic 

pectinolytic disengages. In the current examination, altogether, forty (40) secludes were 

recognized from orange and banana strips squander tests. In view of portrayal on the 

particular development media, the disconnects were gathered as microscopic organisms 

Bacteria (70.26%), and Fungi (29.74%). Among these, 61.58% showed states 

encompassed by clear zones which demonstrate the presence of pectinase movement. After 

thorough screening steps, the strains with high potential acidic pectinase action were 

recognized microscopically by sequencing the 18S rDNA district from the growths of the 

confines. In light of the molecular identification, the strains were Penicillium oxalate and 

Talaromyces aurantiacus. 
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Syntheses of Acetaminophen Based 1,2,3-Triazole Derivatives as  

Anti-Inflammatory, Antipyretic and Analgesic Agents. 
 

Adarsh Sahu 
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Aim is to examine the potential of bioisosteric replacement of amide group with 1,2,3-triazole in 

Acetaminophen(AP) for increasing efficacy and curbing hepatotoxicity coincident with AP 

use.AP is a frequently recommended over the counter antipyretic-analgesic in the clinical use. 

Literary support implicated N-acetyl-p-benzoquinone imine (NAPQI) in the crosstalk involving 

AP and acute hepatotoxic manifestation. NAPQI is a highly reactive toxic metabolite of AP. The 

amide bond in the AP pharmacophore is known to be responsible for NAPQI generation which 

in turn causes AP induced hepatotoxicity mediated by the generation of reactive oxygen species 

(ROS).In the current investigation, we have attempted to address AP mediated hepatotoxicity by 

replacing the implicated amide bond by 1,2,3-triazole. Triazoles, in general, are scaffolds of 

pharmacological excellence in possession of excellent anti-inflammatory efficacy. AP, on the 

other hand, is a weak anti-inflammatory agent. We have herein hypothesized that incorporation 

of triazoles in AP would not only eliminate the toxic concern of the AP pharmacophore but 

would also aid to effectively increase the efficacy of AP by enhancing the anti-inflammatory 

potency of the nascent AP nucleus.  

A series of novel 17 Acetaminophen based triazole derivatives (APTDs) were synthesized via 

azide formation in aminophenols using sodium nitrite and sodium azide in concentrated HCl 

followed by clicking it with different alkynes under mechanochemical ball milling conditions. 

The reaction was carried in the presence of copper sulphate and sodium ascorbate. We further 

examined their therapeutic efficacy and toxicity in a host of bioassay paradigms. For determining 

anti-inflammatory potency, the compounds were submitted to carrageenan-induced paw edema 

and selective COX-II enzyme inhibition assays. For assessing antipyretic activity Brewer’s Yeast 

bioassay model was employed. Analgesic potency of the said series was established in Eddy’s 

hot plate and acetic acid-induced writhing models. The pharmacological evaluation revealed the 

most potent members of the series which were further screened for toxicological implication by 

OECD mandated assay paradigms OECD TG 420 (Single dose acute toxicity study),  TG 425 

(median lethal dose) and TG 407 (Repeated dose sub-acute toxicity study). At the last, the most 

efficacious and less toxic compound of the series was subjected to pharmacokinetic 

assay.Acetaminophen is a frequently recommended over the counter antipyretic-analgesic in the 

clinical use. Literary support implicated N-acetyl-p-benzoquinone imine (NAPQI) in the 

crosstalk involving AP and acute hepatotoxic manifestation. NAPQI is a highly reactive toxic 

metabolite of AP. The amide bond in the AP pharmacophore is known to be responsible for 

NAPQI generation which in turn causes AP induced hepatotoxicity mediated by the generation 

of reactive oxygen species (ROS). In the current investigation, we have attempted to address AP 

mediated hepatotoxicity by replacing the implicated amide bond by 1,2,3-triazole. Triazoles, in 

general, are scaffolds of pharmacological excellence in possession of excellent anti-

inflammatory efficacy. AP, on the other hand, is a weak anti-inflammatory agent. 
 

 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

113 
 

Pharmaceutical Sciences 

 

Small Molecule Inhibits Insulin Fibrillogenesis and Preserves  

Functional Activity 
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The unhealthy lifestyle of people of having soft drinks, junk foods and other unhealthy 

diet has led to a substantial increase in diabetes over the past few years. The discovery of 

insulin hormone either in the form of subcutaneous injection or oral administration brought 

a ray of hope for diabetic patients. However, the hope turned dull when it was discovered 

that insulin, the hormone to maintain the glucose level in the human body is prone to 

fibrillation at the site of repeated injection in the diabetic patients. Moreover, insulin also 

forms fibrils during industrial production, storage and transportation, thereby reducing its 

bioactivity. It is therefore necessary to develop small molecule insulin aggregation 

inhibitors to preserve insulin bio-activity. 

 

In this work, we assessed the effect of a small molecule (M1) on insulin aggregation 

inhibition. This was carried out using various biophysical techniques like Thioflavin-T 

fluorescence assay, Transmission Electron Microscopy (TEM) imaging to check insulin 

aggregation inhibition, Circular Dichroism (CD) spectroscopy to determine structural 

changes upon aggregation in the presence and absence of M1. MTT assay and Cell 

proliferation assay was done to check the cytotoxicity and insulin bioactivity of M1 treated 

insulin respectively.   

 

In-silico analysis of a small library of molecules (SM1-M1) yielded M1 as the best binder 

to insulin protein. M1 showed a dose dependent effect on insulin fibril formation as 

revealed by Thioflavin-T (ThT) assay and TEM imaging. These results were consistent 

with Circular Dichroism (CD) assay, which showed reduction in β-sheet formation in the 

presence of M1. Molecular Docking study revealed that M1 potentially bind to and 

stabilized the partially folded insulin intermediate. In cell-based assays, M1 was found to 

protect HEK293T cells from insulin amyloid induced toxicity. Further, M1 treated insulin 

was found to be functionally active in maintaining cell proliferation in Drosophila 

melanogaster wing epithelium. This work identifies M1 as a potential lead molecule to 

prevent insulin amyloidosis. 
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The concept of mixed solvency is an emerging field which can serve as a milestone for 

solubility enhancement and therefore deserves an urgent attention of the scientific 

community to assess its efficiency and applicability. Mixed solvency concept suggested 

that each substance present on the earth whether solid, liquid or gas has solubilizing power. 

An objective of present research is to develop an aqueous based diclofenac sodium lotion 

and to prove solublizing power of solid substances. 

 

The described research is one typical example where safe concentrations of solid additives 

have been used to prepare aqueous based topical lotion (solution) of diclofenac sodium (a 

sparingly water soluble drug as per IP solubility descriptive term).Conventionally 

diclofenac sodium is a drug of first choice as NSAID’s in treatment of osteoarthritis due to 

its less dose and lesser side effects as compare to other drugs. Diclofenac or its 

pharmaceutically acceptable salts and other NSAIDs produce their anti-inflammatory 

analgesic action through inhibition of prostaglandin synthesis. 

 

Approximate solubility of diclofenac sodium in DM water at room temperature was 1.2 % 

w/v. An aqueous blend containing two solid additives, namely Niacinamide (5 % w/v) and 

caffeine (5 % w/v) was observed to have approximate solubility of diclofenac sodium 10% 

w/v at room temperature. Therefore, a topical lotion of diclofenac could be developed. 

Diclofenac Sodium, Vitamin B3 (niacinamide), Caffein, Glycerin, Sodium sulfite, were 

used for preparing topical formulation. Selection of solublizers was done on the basis of 

solubility studies in various blends of solubilizers. Aqueous diclofenac lotion was 

formulated and invitro evaluations were performed. 
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Rheumatoid arthritis is a chronic disease that is characterized by swelling, and pain in the 

‘synovial joint’.Oregano is a wonder herb with multiple therapeutic benefits. Historically, 

Greeks and romans used oregano leaves to treat ‘skin sores’ and to allay ‘aching muscles’. 

Modern studies have established antioxidant, anticancer, hepatoprotective, antinoceceptive, 

antimicrobial andanti-hyperglycemic activity. In the present context, the anti-arthritic 

activity of Oregano was evaluated in albino Wistar rats. The powder was first defatted with 

petroleum ether and then extracted with ethyl acetate, filtered through Whatman No. 4 

filter paper. Extract was then evaporated at 40°C to dryness, and stored at 4°C for further 

use. Phytochemical screening of the extract was done as per the standard. The study was 

approved and conducted as per the norms of the Institutional Animal Ethics Committee, 

Institutional Animal Ethics Committee. Oregano extract was studied for acute oral toxicity 

as per revised OECD guidelines No. 423. The Wistar albino rats were subdivided into five 

groups containing 6 animals in each group. One group received saline. Second, third and 

fourth group received Freud adjuvant. Group II received ibuprofen, whereas group III and 

IV received extract in the dose of 250 and 500 mg/kg respectively. Oregano extract were 

administered and evaluated for the anti-arthritic potential of Oregano using well 

established models. Oregano treatment reversed the altered lipid peroxidation and 

antioxidant status observed in arthritis rats to near normal levels. Soft swelling, bone 

erosion, and joint space narrowing noticed in arthritis rats were found to be mitigated in 

Oregano treated arthritis rats. The study clearly exhibits the anti-inflammatory and 

antioxidant potential of Oregano against adjuvant- induced arthritis in rats. Further the 

histopathological and radiological studies confirmed the anti-arthritic activity of Oregano. 
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Catharanthus roseus (L.) G. Don (Periwinkle) belongs to the family Apocyanaceae, is a 

bushy perennial herb and evergreen shrub contain 100 alkaloids and related compounds. 

 

The aim of present study was to determine preliminary phytochemical screening and the 

total phenol, flavonoid, content in leaf extracts of Catharanthus rosea in, chloroform, ethyl 

acetate, methanol and aqueous extracts by spectrophotometric method. 

 

The dried leaves of Periwinkle were subjected for different solvent extracts .Qualitative 

preliminary phytochemical analysis screened for the existence of the alkaloids, phenols, 

flavonoids, carbohydrates, phytosterols, cardiac glycosides proteins, phenolics, tannins, 

and saponins. The total phenol, flavonoid, content of plant in different extracts were 

determined in comparison to standard gallic and quercetin respectively. 

 

In the double trough chamber with different solvent system toluene: ethyl acetate: formic 

acid (5:4:1) for Quercetin and toluene: ethyl acetate: formic acid (7:5:1) for Gallic acid 

solvent system used for Thin layer chromatography.The higher concentration for phenol 

was found in methanol leaves extract (1.845mg/100mg), flavonoid in methanol and 

Aqueous leaves extract (1.729mg/100mg, 1.641mg/100mg).The presence of such 

metabolites indicates therapeutic importance of plant. 

 

The study showed that Catharanthus roseus contain alkaloids, tannin, saponin, cardiac 

glycosides, quinine and protein, terpanoids, sterol, flavanoids were present. Carbohydrate 

was absent. This study should be useful for development of clinically significant natural 

drugs. 

 

Secondary metabolite on vinca rosea uses various solvent like chloroform, ethyl acetate, 

methanol and aqueous extracts through thin layer chromatography. From these analysis 

flavanoids and phenol were obtained. 
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Thieno[3,2-d]pyrimidine derivatives is an important bioactive scaffold  exhibits prominent 

and versatile pharmacological effects including antiviral, anticancer, antimalarial, and 

neurodegenerative disorders. Protein kinases plays a fundamental role in signal 

transduction pathways, and kinase inhibition has become a foremost area for therapeutic 

innovation in view of the abnormal kinase regulation exhibited in many diseases. Among 

the human kinases,the cyclin-dependent kinases (CDKs), and among which CLK family is 

particularly explored for various neurodegenerative disorders. 

 

The purpose of present work was to synthesize novel Thieno[3,2-d]pyrimidine derivatives 

as protein kinase inhibitors. 

 

Series of substituted 5,6,7,8 Tetrahydro 2-phenyl thieno [3,2-d] pyrimidin-4 (3H)-one was 

synthesized and tested in vitro. The structure of synthesized compounds were determined 

using different spectroscopic techniques including 1HNMR, IR and LC-MS analysis. 

Further docking studies was performed using PDB ID 2VAG using software GLIDE 

indicated that the proposed ligand shows good interaction with the active site residues . 

 

A novel series of substituted 5,6,7,8 Tetrahydro 2-phenyl thieno [3,2-d ] pyrimidin-4 (3H)-

one were synthesized successfully followed by spectral studies for the confirmation of 

structures . The biological activity of synthesized compounds was determined by 

performing in vitro kinase inhibition assay. 6m was found to be active with 0.62µm 

potency. The results prove the effectiveness of the molecules as CLK1 inhibitor. 

 

Identified hit may proves a novel inhibitor for Clk family and it will be a valuable tool to 

dissect the regulatory mechanisms in vivo. These studies will be revealing in the future for 

selecting and modeling better compounds to improve selectivity toward the CLK family. 
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Objective is to develop and characterize lactobionic acid conjugated docetaxel (DTX) 

loaded PLGA nanoparticles for the effective treatment of liver cancer.  

 

Lactobionic acid conjugated DTX loaded PLGA nanoparticles were prepared using solvent 

evaporation method. These PLGA nanoparticles were conjugated with bis-amine PEG 

where one amino group is attached to COOH group of PLGA nanoparticles and another 

amino is free to conjugate with lactobionic acid. The lactobionic acid was used as a ligand 

for asialoglycoprotein receptor (ASGPR) which is overexpressed on liver cancer cells. 

Prepared lactobionic acid conjugated DTX loaded PLGA nanoparticles (LANPs) were 

evaluated for particle size, polydispersity index, zeta potential and % entrapment efficiency 

which were found to be 122.9±1.2 nm, 0.242±0.07, -8.13±0.5 mV and 68.21±1.5% (DTX), 

respectively. In vitro drug release study of DTX loaded LANPs were carried out using 

dialysis tube method. LA-conjugated NPs showed cumulated drug release 63.1±0.4% at 

pH 7.4 and 66.8±0.55% at pH 6.5 while unconjugated NPs showed 69.5±0.35% at pH 7.4 

and 73.2±0.4% at pH 6.5 in 72 hrs. Further, the formulation(s) were evaluated for ex vivo 

cytotoxicity study in HepG2 cell lines. The cytotoxicity study revealed that the lowest GI50 

(34.6±0.52 μg/ml) for LA-conjugated NPs than unconjugated NPs (GI50= 48.6±0.38 

μg/ml). Additionally, in vivo study of these formulations was performed in albino Balb/C 

mice by isolating body organs (liver, lung, kidney, spleen) after 1 and 8 hrs of intravenous 

administration of the formulation and estimated the DTX content in these organs. The 

results of bio-distribution study suggested higher concentration of drug (40.62 ± 0.48%) in 

liver as compared to other organs and plasma. Thus, LANPs showed high drug loading, 

specificity, biocompatibility and efficacy in treatment of liver cancer. 
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Diabetes mellitus is rising globally touching more than 180 million people worldwide. 

This is prevailing mostly in type 2 diabetes and according to WHO report the incidence is 

likely to be more than doubled by 2030. α-glucosidase inhibitors work by reducing the 

amount of glucose that the intestines absorb from food.  

 

In this work, forty-five benzimidazole analogues were studied using 3D QSAR, HQSAR, 

pharmacophore mapping, and based on their results 60 compounds were designed. 

Docking studies of these designed compounds showed that most of the compounds are 

bonding with important amino acids LEU 520, ARG 335, and ASP 69 through hydrogen 

bonds and steric interaction. Further, the synthesis of eleven compounds was done on the 

basis of molecular docking studies. 

 

The results show that the best Comparative Molecular Field Analysis (CoMFA) model has 

q2 = 0.742 and r2 = 0.973, and the best Comparative Molecular Similarity Indices Analysis 

(CoMSIA) model has q2 = 0.679 and r2 = 0.918. For HQSAR the best model has q2 = 0.773 

and r2 = 0.964. The r2 value for boostrap for CoMFA and CoMSIA are 0.98 and 0.97 

respectively. Pharmacophore mapping revealed varied bioactive regions of ligand.Thus, 

these compounds could be used as lead for designing the synthesis of potent alpha-

glucosidase inhibitors. Compounds containing hydroxyl and alkyl groups (compound no. 

3, 9 and 10) were found to be five to eight folds more active with IC90 values in the range 

of 6.02 ± 1.10 to 33.25 ± 1.20 µg/ml, in comparison with the standard drug, Acarbose 

(IC90= 290.55 ± 0.081 µg/ml). Thus, these compounds after the toxicity studies could be of 

therapeutic use in treating diabetes. 
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Among several gynecological problems, vaginal infection (vaginitis) is the most common 

problem that women face in their life span, caused by Candida species. Candida albicans, 

a fungus which is responsible for the vaginal infection and to cure it, innumerable herbs are 

available which were earlier frequently used by the local civilization but now their demand 

is increasing in global market also. Numerous studies have confirmed the use of Clitoria 

ternatea as an antimicrobial agent, so the present work has been undertaken to explore the 

anti-candida activity of the plant. Along with that formulation of herbal cream was aimed. 

In this study, the herbal cream (HC1-HC8) was formulated and evaluated possessing 

aqueous extract of flowers of Clitoria ternatea Linn. and the results revealed the 

satisfactory results when compared with standard drug. The results of formulation code 

HC5 of all herbal cream formulated were found to be very promising and excellent. 

Ensuring biological activity for any formulation is of prime interest to reveal and prove the 

efficacy of formulated dosage form. In view of the same, PHC were subjected for anti-

candida activities, therefore, PHC of HC5 were evaluated for anti-Candida activity. From 

the results obtained, it was concluded that the PHC (HC5) have optimum anti-candida 

activity when compared with standard formulation (MCC) and may be used for the 

treatment of vaginal infection. Moreover detailed clinical approaches need to establish for 

the formulation of safe and effective drugs. 
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The structural and dielectric characterization of 30% Sn-doped BaTiO3 (BaSn0.3Ti0.7O3) as 

a function oftemperature is carried out combining, complementary probes to reveal 

structural modifications associated tothe relaxor behavior.  

Polycrystalline bulk is prepared with a conventional solid-sate sintering method. For 

electrical characterization, temperature dependent dielectric and P-E hysteresis loops were 

measured in the temperature range 80-350 K.  For local and global structural 

characterizations temperature dependent X-ray diffraction (XRD), X-ray absorption 

spectroscopy, 119 Sn Mössbauer and Raman spectroscopy measurements are employed. 

Dielectric data confirms the existence of relaxor-type behavior in BaSn0.3Ti0.7O3. Thelocal 

and average structural changes as a function of temperature have been investigated in the 

region of broadchanges of dielectric response. Local probes, such as x-ray absorption fine 

structure spectroscopy and Mössbauerspectroscopy reveal a special trend of the lattice 

related to the diffuse dielectric phase transition as observedfrom dielectric data. The 

analysis of Raman spectra as a function of temperature reveals a peculiar behavior inthe 

temperature region corresponding to the dielectric transition. The analysis of x-ray 

diffraction patterns pointsout a pseudocubic structure throughout the temperature range 

while the volume exhibits a negative thermal expansion in the region of broad dielectric 

maximum. Our results suggest structural modifications occurring inthe system throughout 

a wide temperature range, interestingly, associated with changes in macroscopic 

propertiesof relaxors such as dispersion in dielectric constants and raising of dipole 

moments. 
 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

122 
 

Physical Sciences 

 

Morphology Induced Large Magnetic Anisotropy in Obliquely Grown 

Polycrystalline Thin Film on Nanopatterned Substrate 
 

Anup Kumar Bera 

UGC-DAE Consortium for Scientific Research, Indore (MP) 

E-mail:  anup@csr.res.in 

 

We present here oblique angle deposition (OAD) on a nanopatterned rippled substrate as 

a novel route of inducing large in-plane uniaxial magnetic anisotropy (UMA) in magnetic 

thin films. This approach offers an easy and inexpensive solution to overcome the difficulty 

faced in OAD forcreatingperiodic arrays of microstructuredue toits random nucleation as well as 

the saturation in the strength of UMA in thin films deposited over rippled substrate. 

 

Nano-patterned ripple substrates were prepared by low energy ion beam sputtering above 

which Co films are deposited obliquely along and normal to the ripple direction. The 

surface morphology, buried interfacial micro-structure and magnetic characterizationwas 

done by FESEM, grazing incidence small angle x-ray scattering and MOKE measurement 

respectively. 

 

A clear anisotropy in the growth behavior of Co films along and normal to the ripples has 

been observed due to the inhomogeneous in-plane organization of adatoms in the form of 

columns over the rippled substrate. The enhanced shadowing effect experienced by the 

films deposited obliquely normal to the direction of the ripples causes preferential 

coalescence of the columns along the substrate ripples, resulting in formation of self-

organized ordered surface ripples oriented parallel to the substrate ripple direction.  It is 

observed that all the films exhibit UMA with easy axis parallel to substrate ripple direction 

although striking difference in their strength and domain configuration is present. This 

distinct characteristics in magnetic behavior is addressed by considering the morphological 

anisotropy governed by enhanced shadowing effect, the shape anisotropy and the dipolar 

interactions among the magneto-statically coupled nanocolumnar structure. We believe 

that the present approach for tuning of magnetic anisotropy will not be restricted to the 

Co/SiO2 system and clearly indicate the feasibility of manipulating morphology and UMA 

of desired strength and symmetry through OAD of magnetic materials over rippled pattern 

substrate for possible application in magnetic sensors and magneto-electronic devices for 

data transfer in GHz region. 
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In the present study modulational characteristics of different group semiconductors has 

been analyzed. We compare modulational characteristics to find the material for which 

higher modulational gain realized at least threshold pump field with suitable values of 

external parameters. 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 ZnSe compound semiconductors.  
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Linear and nonlinear ac- susceptibilities are found as very useful tools in the field of 

condensed matter experimental physics mainly to distinguish between different magnetic 

states, and various thermo dynamical critical parameters of any type 2. Now a day’s 

Magnetic tomographic imaging of live cells are also being performed by using magnetic 

susceptibility technique. All these measurements required very high sensirtvity. One of the 

major problems with sensitivity in the mutual inductance based ac-susceptibility setup is 

the offset voltage in the secondary coils and drifting of it with time which reduces the 

sensitivity and introduces significant errors in the measurement performed over long time 

varying various experimental parameters. Here this problem is effectively taken care by 

implementing `two point measurement' technique. 
 

A Lock-In amplifier (Sanford Research Systems model SR830) is used to excite the 

primary coil for both ac and dc fields as well as measurement of the induced response from 

the secondary coils. The temperature iscontrolled by a Lake-Shore temperature controller ( 

model-336). The two point measurements are controlled byusing a stepper motor and a 

computerized stepper motor driver circuit. The whole procedure is automated by using 

Visual Basics-6 programming language. 

 

The sensitivity of the setup is ~10^(-7) emu and the measurement reproducibility is 0.1%. 

The higher harmonic can be measured with a maximum noise level of (+/-)15 nV 

throughout temperature, field and frequency range.The operationaltemperature range - 4K 

to 300K, frequency range-0.1 Hz to 1.5 kHz andfield range(ac / dc)- (0.01 Oe to 100 Oe/0 

Oe to150 Oe (bipolar)). 
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Aurivillius type of structures consist m perovskite layers (Am-1BmO3m+1)
2-stacked 

periodically and separated by fluorite-like (Bi2O2)
2+layers, where m is the number of 

pervoskite (ABO3; A = Bi and B = Ti, Fe etc) layers.  Four layer compound (Bi5FeTi3O15) 

is considered as the combination of ferroelectric Bi4Ti3O12 and magnetic BiFeO3 stacked 

altogether and therefore are considered to be potential candidates for the multiferroic 

behaviour. 

 

The measurements perormed includes grazing incidence x–ray diffraction (GIXRD). The 

temperature dependent P–E, leakage current and external magnetic field dependent 

P–E loops were measured by placing the sample in Lakeshore probe 

station system (CPX-VF) and the data is measured with Radiant 

Precision Premier-II loop tracer. Raman spectrawas recorded in backscattering geometry 

using Jobin Yvon Horibra LABRAM spectrometer. 

 

Ferroelectricity in the prepared film is established from polarization versus electric field 

(P–E) loop measurements. The remnant and saturation polarization obtained from low 

temperature P–E measurements reveal a peculiar temperature dependence viz., decreasing 

on lowering the temperature. Apart from this, a development of an internal field in 

the system is observed towards lower temperatures which is reflected as biasing in the 

loops. Further, temperature dependent leakage current measurements have been performed 

and the analysis into conduction mechanisms shed light into the possible defect related 

mechanisms responsible for the aforementioned peculiar low temperature ferroelectric 

behavior. Also, the possibility of multiferroicity in the prepared film is explored with 

external magnetic field dependent P–E measurements and the results show very weak 

coupling between polarization and magnetic field.However, the presence of suchvery weak 

existence opens up possibilities in improving the functional properties.  
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ReS2, a new member of the TMD family, holds a plethora of interesting properties such as 

layer independent electronic and vibrational properties, in-plane anisotropy that make this 

material at the center of research interest. Even though the nonlinear response is a well-

studied phenomenon in high symmetric TMDs, no unequivocal measurement establishes 

the effect of thermalization on it. To bridge the gap, we study thermalization as a new 

parameter to control and tune the nonlinear optical responses in few layer ReS2.  

To investigate the nonlinear measurements, the preparation of high-quality ReS2 is always 

a primary interest. We used the thermal vapor transport method where we kept pellets of 

stoichiometrically grounded and mixed Re (99.99%) and S (99.99% pure) inside an 

evacuated sealed quartz tube and systematically controlled the temperature inside the 

furnace to prepare polycrystalline ReS2. At room temperature, the powder X-ray diffraction 

confirms the quality of the prepared ReS2 from Cu Kα radiation (λ = 1.54056 Å). Further, 

we performed liquid phase exfoliation to prepare a colloidal solution of few layer ReS2 in 

NMP solvent. We implemented SEM, TEM, Raman, UV-Vis, PL for basic 

characterizations. 

Intensity-dependent ultrafast nonlinear response with a pulse width of 120 fs shows 

saturable absorption even at a very high intensity of 600 GW/cm2. To have an insightful 

analysis, we measured the thermalization mediated carrier relaxation time of 0.5 ps using 

ultrafast pump-probe spectroscopy. Now to find the role of thermalization, we constructed 

a homemade single-color pump-probe Z-scan setup where we manually control the delay 

between the pump and probe to tune the nonlinear response. Our finding shows that we can 

tune the nonlinear response from saturable to reverse saturable absorption if the delay in 

probing is more than the carrier thermalization time. Our in-depth analysis bestows the 

fundamental insight into nonlinear physics as well as unravels the photophysical properties 

of ReS2. 
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ZnO has many versatile optoelectronic properties such as wide direct band gap 3.37 eV 

and high exciton binding energy 60 meVwhich are useful for semiconductor device 

applications. There are some methods such as wet chemical and hydrothermal which are 

used for synthesing of ZnO nanorods. But, thermal decomposition method is one of the 

simplest ways to synthesis ZnO nanorods. So, herein, ZnO nanorods has been synthesized 

by thermal decomposition method and characterized for high frequency device application. 

5 gm zinc acetate dihydrate was taken and grounded in agate mortar and pestle for one 

hour. This grounded powder was annealed at two different temperature 400℃ and 600℃ 

for three hours in a tubular furnace. The sample that was annealed at 400℃ named as ‘400’ 

and sample which was annealed at 600℃ called as ‘600’.  

Prepared ZnO nanorods were characterized with different characterization methods. 

Structural analysis was performed by X-ray diffraction (XRD) and found single phase 

formation with wurtzite hexagonal structure and belong to space group P63mc for both 

samples. Surface morphology was visualized by field emission scanning electron 

microscope (FESEM) and FESEM images clearly showed formation of ZnO nanorods. It 

was also observed that length of ZnO nanorods decreased with increasing annealing 

temperature.  The dielectric results showed that both samples ‘400’ and ‘600’ exhibited 

better dielectric properties in high frequency region.Impedance spectroscopy gives the 

information about the individual contribution of grain and grain boundaries. It was 

observed from Nyquist plot that grain boundaries contribution become dominate over 

grains for sample ‘600’.It can be summarized that ZnO nanorods synthesized by thermal 

decomposition method may be better option for high frequency memory device 

applications. 
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Topologicalinsulators (TIs) are materials with a strong spin-orbitcoupling (SOC) that 

leads to complete spin-momentum locking in its surfacestates resulting in the accumulation 

of high mobility spin polarized charged carriers, which could be utilized in the 

current-induced spin-orbit torque (SOT) switching of the magnetic moments in 

ferromagnets in FM/TI hetero structures. This has a great advantage in magnetic memory 

devices.  

 

In this work, magneto-resistance measurements with variation in temperature from 2-300K 

and magnetic field ranging from 0-4T, of c axis oriented nanobulk MoTe2 sheets was 

carried out to explore its usefulness and potential for industrial applications. The samples 

were grown using simple quartz sealing and heating in a box furnace. Characterization 

using XRD and FESEM revealed parallel sheets stacked up along the c axis.   

 

The observed AMR and 2D Weak Anti-Localization (WAL) effect univocally demonstrate 

the prevalence of strong spin orbit coupling, giving rise to 2D surface states having spin 

polarized carriers. Further, a possible correspondence between the number of mono layers 

and the number of transport channels, indicate that the monolayers might be serving as 2D 

transport channels. This can be utilized in thickness tuning of high mobility spin polarized 

charged magnetic layers. This, together with the also magnetic field tunable, direction 

dependent AMR and quantum transport is expected to be instrumental for incorporation 

into the field of layered magnetic memory and switching devices. Also, high SOC giving 

rise to spin polarized carriers, a moderately high spin hall angle and spin current and quite 

high electrical conductivity of our samples, make it promising to serve as an excellent 

material for SOT induced magnetization switching at room temperature leading to a 

improvement in magnetic memory devices by increasing SOT efficiency. Its layered 

structure makes it even more suitable as compared to other existing materials. 
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The rare-earth manganites belong to the class of multiferroics that envelop the strong 

coupling between ferroelectricity and magnetic ordering and are technologically important. 

YMnO3 is weak multiferroic having high ferroelectric transition temperature (TC ~ 950 K) 

and low anti-ferromagnetic transition temperature (TN ~ 75 K). The ionic radius of the 

doped cations and their mixed oxidation states play significant roles in modifying the 

electrical and magnetic properties of YMnO3. The objective of this work is to synthesize 

the Ba and Ti co-doped YMnO3i.e., Y0.95Ba0.05Mn1-xTixO3 (x = 0.05 & 0.10) ceramics using 

solid-state method and emphasis has been made to observe the variations of their 

structural, optical, and dielectric properties. Since no research has been done on the above 

compositions, so we have tried to explore the above-mentioned properties to get some 

effective results. 

 

The compositions Y0.95Ba0.05Mn1-xTixO3 (x = 0.05 & 0.10) (YBMTO5 & YBMTO10) have 

been synthesized through a solid-state reaction route method with Y2O3, MnO2, BaCO3, 

and TiO2 taken as starting precursors. The room temperature X-ray diffraction and Raman 

spectroscopy have been done to study the structural properties of samples. The optical 

energy band gap of the samples was obtained using the UV-DRS technique. The room 

temperature frequency-dependent dielectric analysis was performed in the frequency range 

from 100 to 106 Hz.  

 

The X-ray diffraction patterns reveal that the samples have been crystallized in hexagonal 

geometry with P63cm space group symmetry. The Raman study demonstrates the 

significance of the red-shift in both ceramics. The optical energy band gap of the samples 

has been evaluated using the UV-DRS method. The dielectric behavior shows the usual 

dispersion behavior in the ceramics with the enhanced value of dielectric constant for 

YBMTO10 ceramic. The complex modulus measurement reveals the transport 

phenomenon in both the samples, following a long-range ordering of charge carriers in 

YBMTO5 and broadening in YBMTO10.  The importance of this study is that it has 

helped to find out the variations in the properties of the samples in different compositions. 
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In the present paper we have studied the effect of nano-structuring on the magnetic and 

magnetocaloric properties of La0.7Ba0.3MnO3 compounds. The reported samples have been 

synthesized by conventional solid state reaction method and ball milling technique. The 

analysis of synthesized samples by X-ray diffraction showed that the formation of single-

phase compositions in R-3c space group with hexagonal sitting. The magnetic study 

measurement specified that the ferromagnetic double exchange interaction is weakened 

with nano-structuring of the compound as a consequence of the curie temperature (Tc) shift 

in lower temperature from 340K for bulk to300K for nanostructured compound. Using the 

Banerjee’s criterion plots, it is found that both the samples exhibit second-order phase 

transition. Both reported compounds show a maximum and large magneto-caloric effect 

near the Curie temperature (Tc).The magnitude of the maximum magnetic entropy change 

is found to be reduced with nano-structuring i.e., 4.39 J/Kg K for LBMO-bulk sample to 

2.48 J/ Kg K for LBMO-nanostructured sample at an applied field change of 5T.  

 

The magnetic and magnetocaloric properties of both bulk and nonostructed 

La0.7Ba0.3MnO3 have been investigated. The samples were synthesized by the standard 

solid state reaction method and ball miling method. Both sample are in single phase in 

nature with R-3C space group belonging to the hexagonal setting. Both the sample 

exhitibts a ferromagnetic to paramagnetic phase transition with decreasing temparature for 

bulk sample TC ̴ 340K and for naostructuted TC ̴ 300K. Similarly, by fitting of Curie – 

Wesis curve the calculated value of θp is positive and decrases with nanostructureing. The 

effective magnetic moment also follow the decrasing trend. The maximum of the magnetic 

entropy change under a magnetic field change of 5T is found to be 4.39 J/Kg K and 2.39 J/ 

Kg K for bulk and nano structured La0.7Ba0.3MnO3 respectively. Our investigation indicate 

that reported samples have appropirate porperties for being considered as suitable 

candidates for producing magnetic refrigeration near room temperature. 
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Intense optical pumping below bandgap creates photon dressed states, which interact with 

and result in shift of electronic levels. The light induced shift is known as optical stark 

effect (OSE) and persists only for pump pulse duration implying the coherent response. 

Previous researches in semiconductors have shown that coherent OSE is evident at 

cryogenic temperatures. Only recently lead halide perovskites (LHPs) were found to 

possess room temperature OSE. However, despite strong exciton and exciton interactions 

known in LHPs, OSE is described in non interacting framework that treats an exciton like 

isolated two level system. The present work demonstrates anomalous OSE in presence of 

exciton and exciton interactions at room temperature in CsPbBr3 nanocrystals. 

 

Circularly polarized ultrafast pump probe spectroscopy is employed to measure the pump 

polarization and detuning dependent OSE. CsPbBr3 nanocrystals were synthesized using 

facile and scalable hot injection techniques and spin coated on microscopic slide for pump 

probe experiment. In typically synthesis, Cs oleate, Pb oleate, and lecithin dissolved in 

ODE, and heated under vacuum. Subsequently, changed atmosphere to argon and TOPBr2 

in toluene was injected, followed by immediate ice bath cooling. The resulting 

nanocrystals were characterized by TEM, UV and Vis spectrometer, and PL. 

 

The results show that photon dressing for same pump probe polarization lead to 

observation of blueshift of exciton resonance across all detuning energies. On the contrary, 

under opposite pump probe polarization, the exciton resonance evolves from the redshift to 

the splitting of exciton resonance, respectively, when pumping is far below and close to the 

exciton biexciton resonance. The exciton biexciton transition energy ~2.31 eV equivalent 

to biexciton binding energy of ~85 meV is estimated. Systematic study reveals crucial 

information on unexplored many body interacting regimes of coherent manipulation in 

LHPs, important for exotic quantum phase applications like quantum information 

processing and ultrafast switching. 
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Currently, Cellulose acetate based polymer materials are one of the most promising and 

widely used product by all the researchers due to its applicability, easy synthesis process 

and cost effectiveness. In view of the above, present work focuses on Cellulose Acetate 

(CA) - poly (acrylic acid) (PAA) based semi Interpenetrating Polymer Networks (IPNs) 

which has effectuated in various industrial and biomedical fields such as dielectric-

materials, filtration membrane, drug delivery, tissue engineering and many more in 

comparison to native CA gel . It is due to their excellent biocompatibility, thermal stability, 

mechanical and physiochemical properties. Native CA gel and CA-PAA semi IPNs which 

was cross-linked with N,N’-methylene bis-acrylamide by physical crosslinking and redox 

polymerization method, respectively, were synthesized in the present work.  

 

The concentration of CA and AA was varied in the feed mixture to find out the 

mechanical, structural, thermal and morphological performances in the semi IPNs and then 

implemented in various possible applications. The observed findings were investigated 

using Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electronic Microscopy 

(SEM), Atomic Force Microscopy (AFM)), Microhardness and X-Ray Diffraction (XRD) 

techniques. 

 

The structural and mechanical evidence of synthesized IPNs was obtained by FTIR, XRD, 

and Vickers Hardness techniques. From SEM analysis, it was analyzed that acrylic acid 

played a significant role in controlling the morphology of the prepared samples. 

Topographical parameters such as kurtosis, surface skewness, kurtosis and redundance of 

the prepared semi IPNs were determined by the AFM technique.Moreover, the effect of 

reaction variables on percent porosity and swelling ratio was investigated and optimized by 

adjusting the concentrations of polymer, monomer and crosslinking agent. The obtained 

results elucidated that the novel CA-PAA semi IPNs are potential material for many 

industrial and biomedical applications in comparison to native CA gel. 
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Dielectric parameters has been recorded on pure and malachite green (MG) polysulfone 

(PSF). Dielectric study provides useful information on the molecular configuration of a 

system, like conduction mechanism, losses of energy, latent heat, movement of dipoles, 

segmental motion etc. The dielectric properties of polymer are tested not only for 

engineering purpose but also for studying polymer structure. 

The polymer used in present work was PSF while the sensitized with malachite green was 

dye. Films was prepared by solvent cast technique. Dielectric parameters were carried out 

on such samples at fixed temperature 450C and the frequency in the range 1 kHz to 100 

kHz in steps correspondingly. The dielectric measurement HIOKI- 3532-52 LCR 

HITESTER used in present investigation.  

In the present case, addition of the Malachite Green in PSF matrix improves the 

conductivity. The real part of dielectric constant (ε') has strong frequency dependence at 

high frequencies, a decrease with increasing frequency. Relaxation time decreases with 

increasing frequency of different amount of MG sensitization. 
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Strong spin-orbit coupling driven Ising magnetism has drawn considerable attention in 

recent years and it has been studied in a numerous cobaltate systems. One of the potential 

candidates, Ca3Co2O6 (CCO) belongs to this class of material. Unconventional orbital 

magnetic moment contribution to the magnetization and large magneto-crystalline 

anisotropic are the important aspects to reconcile the Ising like behavior of this spin 

system. A great theoretical and experimental efforts have been undertaken to understand 

this issue. However, the nature of magnetism in CCO spin chain system remains as a long-

standing controversial issue. 

 

Single crystals of CCO and Ca3Co1.8Fe0.2O6(CCFO) were grown in flux method using 

K2CO3 flux. The field and temperature dependent magnetization measurements in a 

parallelly aligned CCO single crystal were carried out at various hydrostatic pressures in 7-

T Superconducting Quantum Interface Device magnetometer, QD, USA. Daphne-7373 oil 

was used as pressure medium inside the Copper-Beryllium pressure-cell. A small piece of 

Tin superconductor wire was used to calibrate the applied pressure. To fix the orientation 

of CCO single crystal, the system was cooled in 70 kOe field down to the freezing point of 

Daphne oil and then, the cooling field was isothermally switch off. Moreover, the 

magnetization measurement in CCO and CCFO single crystals along different 

crystallographic axes were performed using 16-T Vibrating Sample Magnetometer, QD, 

USA at ambient pressure. 
 

Longstanding controversy with Ising-like nature of CCO spin system is unraveled in this 

study. It is evident that the interplay of spin-orbit coupling and trigonal crystal field is 

responsible for this Ising-like magnetism. It is proved by considerable weakening of spin-

orbit coupling which is respectively achieved by application of high pressure and Iron 

substitution. Strong magneto-crystalline anisotropy is significantly decreased with 

lessening of this spin-orbit coupling resulting the deviation from Ising magnetism. 
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SnTe isreported as the best potential thermoelectric material with figure of merit of~0.3. 

In this work, Nanocomposite of SnTe-Te materials show an enhancement of ~55% in 

Seebeck coefficient (S) when compared to S~45μV/Kin  SnTe nanomaterialaround the 

room temperature demonstrate that these nanocomposites are promising for thermoelectric 

application. 

 

SnTe-Tenanocomposites were synthesized for the first time by a simple variation 

ofprotocol using microwave assisted solvothermal processes.Characterization such as 

XRD, FESEM,elemental mapping, revealed the presence of tellurium nanorods growth 

along with SnTe nanosheets in nanocomposite materials. Thermoelectric and resistivity 

measurements were also performed to understand the underlying mechanism. 

 

The synthesis procedure adapted in this work is scalable, reproducible, economic, 

environmental friendly and fast when compared to other nanomaterial synthesis. An 

increase in density of tellurium nanorods and occupancies is observed in FESEM and 

Reitveld refinement respectively. Elemental mapping confirms the presence of Te 

nanorods along with the SnTe nanosheets.The electrical resistivity measurement in SnTe 

and SnTe-Te nanocomposites are observed to be in the same order of magnitude that is 

advantage for enhancing “ZT”. Both SnTe and its nanocomposites (SnTe-Te) are found to 

be p-type thermoelectricmaterials.The room temperature thermoelectric power of SnTe-Te 

nanocomposites~70μV/K is found to be ~55 % enhanced when compared toSnTe 

nanoparticles(~45 μV/K).Increment of linearity in S vsT, a decrement in fermi energy 

EFwhen compared with the reported thermal conductivity of bulk SnTe-Te nanocomposites 

indicate that the phonon scatteringmechanism at high temperature plays a vital role in the 

enhancement of thermopower (S). A simple variation of synthesis protocol induced large 

enhancement in thermoelectric power around the room temperature when compared to 

other reported synthesis procedure demonstrates the potential importance of these lead free 

nanocomposite  materials for thermoelectric applications. 
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Tetra iron nitride (Fe4N) has attracted considerable attentionas a material of choice for 

spintronic and magnetic storage devices. Fe4N exhibits excellent properties whichenables 

bright perspectives of using Fe4N as free layer in magnetic tunnel junction. In this regard, 

the study of magnetic anisotropy of Fe4N phase is important. 

 

We have grown Fe4N film epitaxially on MgO (100) and (111) substrates using dc 

magnetron sputtering. Structural and magnetic studies have been carried out with high-

resolution XRD, x-ray reflectivity (XRR), secondary ion mass spectroscopy (SIMS), 

atomic force microscopy (AFM) and magneto optic Kerr effect (MOKE) microscopy 

measurements.  

 

We investigated the magnetic anisotropy (MA) of epitaxial Fe4N films grown 

simultaneously on (100) and (111) MgO substrates. We found that while bothfilms grow 

epitaxially cube on cube and the obtained lattice parameters differ marginally. TheMA 

studies showed that both films possess an additional anisotropy alongwith MA of Fe4N. 

The (100) oriented film exhibit an additional MA superimposed on the conventional 

biaxial MA of Fe4N, while the (111) oriented filmshowed uniaxial MA along with 

additional MA. The differences in nature of MA of(100) and (111) oriented Fe4N films 

were understood by examining structuraland chemical depth profiles. The inhomogeneity 

in Fe and N depth profilemight have led to loss of biaxial MA behavior in (111) Fe4N film. 

The SIMS dataalso helped in understanding the high-density layer formation at the film 

substrate interface in the Fe4N films. This dense interface layer prevents Mgdiffusion in to 

the film and results in homogeneous Fe and N concentrationthroughout the (100) oriented 

Fe4N film. The fundamental understanding of this additional MA and itsdirectional 

dependence in homogeneous Fe4N films can be applied in orderto prepare magnetic films 

with custom-made directional properties. 
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The superconducting transition temperature (TC) of rock-salt type niobium nitride (δ-

NbN) has been reported to vary in a large range (9 to 17 K) and the theoretically predicted 

value of 18 K has not achieved hitherto. Such a variation in the TC has been assigned to 

disorder present in NbN irrespective of microstructure (polycrystalline or epitaxial), 

methods or conditions applied during the growth of δ-NbN thin films.  

 

In this work, we investigate the atomic origin such suppression of TC in NbN thin film by 

employing combined methods of experiments and ab-initio simulations. Sputtered NbN 

thin films with different disorder 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 δ –NbN   were computed using first-principles density functional theory as 

implemented in  SIESTACode with generalized gradient approximation was used in 

treating exchange and correlation energy term. 

 

By probing the electronic structure of disordered δ-NbN samples, we have identify point 

defect complexes consisting of cation vacancies with atomic anion interstitial and cation 

vacancies with interstitial molecular nitrogen are responsiblefor suppression of the TC. 

Suppression of the TC is caused by smearing of electronic structure and reduction of 

electronic DOS around Fermi energy due to the formation of point defect complex. We 

show that stabilization of atomic and molecular nitrogen in δ − NbN is assisted by 

cationvacancies. Estimated TC of δ − NbN with dominant defects identified from the first-

principles simulations are in good agreement with the experimentally obtained values. 
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In this paper, we study the speed enlargement of shock driven by a Coronal Mass Ejection  

(CME) which is associated with a type II radio burst. The features of type II solar radio burst 

and their associated phenomena have been observed and analysed by multi-instruments based 

on space and Earth as well. We present here the study of the evolution of the fast CME/shock 

event that occurred on 22 August 2015 and its association with type II radio burst. The Halo 

CME occurred on 22 August 2015 at 07:12 UT with a linear speed of 547 km/s. The eruption 

of the CME and associated flare (M1 Class at 06:39 UT) from an active region 12403 located 

at S14E09 on the visible solar disk. The type II radio burst (fundamental) started at 06:50 UT 

andends at ~06:54 UT with frequency range 105-33 MHz. 

 

CME imaging: To observe the CME signatures we used Solar and Heliospheric Observatory 

(SOHO; Domingo et al. 1995) Large Angle Spectroscopic Coronagraph (LASCO; Brueckner 

et al. 1995) data. LASCO onboard on SOHO spacecraft provides the onset time and linear 

initial speed of CME. With the LASCO observations, we get the shock height and its 

propagation into interplanetary space.  The data about CMEs are taken from 

http://cdaweb.gsfc.nasa.gov/istppub-lic  and https://cdaw.gsfc.nasa.gov/CME_list/.  

 

Radio image observations: The Type II radio burst was observed by constructive frequencies 

across a bandwidth of between 25 MHz to 180 MHz. The Learmonth spectrograms consist of 2 

bands: 25-75, 75-180 MHz. The two Learmonth bands are each divided into 400 frequency 

steps with a time resolution of 03 sec respectively. The radio contouring has done by the data 

observed from C2 coronagraph and Gauribidnoor radio observatory, IIA, and Solar Dynamic 

Observatory (SDO) AIA 193 A filter. The solar radiographs can be accessed from 

http://www.e-callisto.org/; https://www.sws.bom.gov.au/World_Data_Centre/1/10 etc. 

 

Solar imaging observation: Observations from the Solar Dynamics Observatory (SDO; Pesnell 

et al. 2012) Atmospheric Imaging Assembly (AIA; Lemen et al. 2012) are also used to identify 

the origin of the eruption concerning activities on the solar surface. Here we have used 193 A 

filter images for the photospheric observations. SDO AIA/HMI data are available at 

https://www.helioviewer.org/ or https://www.solarmonitor.org/. We have used GOES x-ray 

analysis for flare observation. In-situ measurements:  We have performed an extensive analysis 

of the interplanetary plasma and magnetic field parameters for that we have taken data by 

Advanced Composition Explorer (ACE; Gold et al., 1998) and WIND spacecraft. Geomagnetic 

storms and solar wind parameters details are taken from 

http://wdc.kugi.kyoto.u.ac.jp/dstrealtime/index.html and 

https://cdaweb.sci.gsfc.nasa.gov/index.html/ 
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Bulk Bi2Se3, a known narrow band gap semiconductor (0.31eV) is recently reported as an 

efficient membrane filler material 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 efficient 

desalination Membrane filler application. 

 

Bi2Se3 synthesized by Microwave assisted solvothermal method - mixed 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. Characterized using XRD,FESEM,CLSM,AFM 

and TEPtechniques.Proof of concept is demonstrated using NaCl solution recrystallization. 

 

Screen printed film (SPF) was systematically characterized using x-ray diffraction which 

shows the formation of NaCl cubic phase with (100) and (111) orientation in specific 

conditions. SPF wasmade in rough substrate such as glass to show the versatility of using 

this technique in any membrane surfaces. Field effect scanning electron microscope 

(FESEM), confocal laser scanning optical microscope (CLSM) study confirm the growth 

of 20 to 30μm hexagon and cubic NaCl crystals. Elemental mapping further confirms the 

presence of NaCl crystal along with the screen printed Bi2Se3film.From the atomic force 

microscopy (AFM) and CLSM measurement thickness of the film is found to be 3μm. 

Recrystallization process for membrane filler application is demonstrated using 0.6M NaCl 

solution taken as similar to sea water. Growth of different morphology of NaCl (20-30μm) 

including the unstable (111) oriented NaCl shows that Bi2Se3 film assists the efficient 

crystallization process and helps in retaining the morphology of NaCl crystals. 

Interestingly, these chalcogenides (Bi2Se3,Bi2Te3,Sb2Te3 etc..) being a good thermoelectric 

materialopens up a new possibility for a combined desalination membrane filler 

application as well as thermoelectric (TEP) application where the waste heat used for 

membrane recrystallization can also be harvested into electrical energy. 
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Presence of competing super-exchange interactions between Sm and Cr in orthochromite 

SmCrO3result in interesting magnetic phase-transitionleading to spin-reorientation 

(SRPT). The property of SRPT has immense potential of applications as fast-switching 

and recording devices, magnetic refrigeration and multiferroics. However, due to high 

neutron absorption by Sm, direct determination of correct spin-structure of SmCrO3using 

NPD is still missing. 

 

Polycrystalline sample of SmCrO3 was synthesized through solid-state route.Phase purity 

of the sample was confirmed through XRD (Cu-Kα). Magnetization-vs-temperature was 

measured from 320 K down to 2 K at 500 Oeunder ZFC, FCC and FCW protocols using a 

SQUID magnetometer. Thespin-structure, and its variation across the SRPT, is studied 

through time of flight neutron scattering at WISHbeam-line of ISIS-RAL, UK. 

 

Based on the dc-magnetization and high-resolution TOF-NPD studies we show that 

SmCrO3 under goes a canted anti-ferromagnetic phase-transition at TN1=192 K with the 

Cr3+ and Sm3+ ions getting ordered to a spin-configuration Pb′n′m:Г4(𝑮𝒙, 𝐴𝑦, 𝐹𝑍;𝐹𝑍
𝑅).The 

weak-ferromagnetism across TN1 is due to uncompensated ferromagnetic components 

𝐹𝑧and𝐹𝑧
𝑅, respectively of ordered Cr3+ and Sm3+ moments. With lowering temperature the 

Cr3+moments undergo continuous rotation leading to SRPT at 37 K, and the spin 

configuration now changes from Pb′n′m:Г4(𝑮𝒙, 𝐴𝑦, 𝐹𝑍;𝐹𝑍
𝑅) to Pbn′m′:Г2(𝐹𝑥, 𝐶𝑦, 𝑮𝒁;𝐹𝑥

𝑅,𝑪𝒚
𝑹). 

At temperatures below 10 K the Sm3+ moments start AFM align due to direct Sm-Sm 

interaction against the internal field of Cr3+and thePbn′m′:Г2 phase undergoes a second-

order phase-transition below TN2< 4 K, resulting eitherГ26 or Г27spin-configurations with 

magnetic space groupP21′21′21: (𝐶𝑥, 𝑮𝒚, 𝐹𝒛;𝑪𝒙
𝑹,𝐴𝑦

𝑅,𝐹𝑧
𝑅) or Pn′a21′:(𝐶𝑥, 𝐹𝑦, 𝑮𝒛;𝑪𝒙

𝑹,𝐹𝒚
𝑹,𝐺𝑧

𝑅) 

respectively. The spin-dependent DFT calculation taking into account the spin-orbit 

interaction confirms that in SmCrO3 the Г2(𝐹𝑥 , 𝐶𝑦, 𝑮𝒁;𝐹𝑥
𝑅,𝑪𝒚

𝑹) spin-configuration is lower 

in ground state energy by ~  2.1 meV/u.c. (~24 K) as compared to that of the 

Г1(𝐴𝑥 , 𝑮𝒚, 𝐶𝑍;𝐶𝑧
𝑅) spin-configuration. 
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Superconducting wires which are durable in nature, have high flexibility and 

simultaneously which owns large upper critical field has always been a difficult task. For 

practical purposes we are still sticking to the three superconductors only i.e. Nb-Ti, Nb3Sn 

and V3Ga.  

 

Here, we have provided the detailed synthesis and characterization of the new 

superconductor Nb2Pd(S0.9Te0.1)5formed via solid state route. The structure 

characterization has been carried out using Bruker D-8 advance X-Ray diffractometer 

whereas morphology of the as grown fibers has seen through Field emission scanning 

electron microscopy (FESEM), FEI made “NOVA NANOSEM 450”. The magneto-

transport and specific heat measurements have been done in Quantum Design based PPMS 

(2K, 16T) system by using conventional four-probe technique for resistivity and relaxation 

method for specific heat. 

 

The resulting sample is mesh of fibers drawn within the solid chunks. The fibers are grown 

in thin long rod shapes with a varying cross-sectional area approximately ~ 5x3 μm2 and 

have length in several millimeters as established through FESEM images. The material is 

crystallizing into monoclinic geometry with space group C2/m. Bulk superconductivity is 

clearly observed in these fibers as seen in specific heat data with transition temperature at 

Tc (onset) ≈ 6.7K from resistivity measurement. The estimated upper critical field in these 

superconducting fibers have very high value i.e. Hc2(0) ≈ 52T which exceeds the Pauli spin 

limit by a factor greater than four. To our knowledge this is the highest value reported in 

literature from this family of superconductors and can be think as a new candidate for 

practical applications. 
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Soybean has turned out to be a major oilseed crop in India where more than 40% 

population suffers from energy-protein malnutrition, the crop can serve as an excellent 

source of high-quality protein. Charcoal rot disease, caused by Macrophominaphaseolina, 

is one of the most vicious diseases affecting soybean yield worldwide. In this study 

bacterial isolate AKAD 1-4 was isolated from soybean rhizosphere and screened for 

various plant growth promoting traits (IAA, PSB, Ammonia, ACC deaminase activity, 

catalase, biofilm, exopolysachharide, HCN, cellulase, chitinase production), and bio-

control potential by dual plate culture assay. AKAD 1-4 has utilized 83% carbohydrate 

sources and 74% biochemical sources. Molecular characterization (16S rRNA), revealed 

that this rhizobacteria isolate AKAD 1-4 closely resemble Bacillus amyloliquefaciens 

(Gene bank accession: MH304384).  Bacterial isolates AKAD 1-4 showed 50% inhibition 

against mycelial growth of M. phaseolinaby producing partial iturin like compounds which 

were further characterized by TLC and H1NMR. An in silicostudies of interaction of iturin 

from AKAD 1-4 against fungal lectin of M.phaseolinarevealed that the iturin binds on the 

outer surface of the lectin by interacting with three amino acids (TYR09, ARG7, and 

ASP37) at a distance of ~3Å and has overall free energy of binding of -341.89K.cal/mol. In 

vivo studies reveals that B. amyloliquefaciensinoculation showed a positive effect on plant 

growth and biomass by increasing shoot and root length by 27.5% and 20.95% increased in 

the fresh weight of shoot and root by 17.6% and 71.4% respectively, over control. Total 

chlorophyll content and leaf relative water content was enhanced up to 13% and 39% 

respectively. Bacterial inoculated soybean seedlings showed an increase in proline, sugar, 

protein content, and causes a reduction in oxidative stress parameters (MDA and H2O2). 

Our results suggested the applicability of AKAD 1-4 as an eco-friendly alternative to 

fungicide for the control of charcoal rot disease in soybean.  
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Evaluation of Antibacterial Properties of Extracts of Piper Betel Leaf 
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Medicinal plants are of proven value as potential therapeutics with the increase of 

resistant pathogens to commonly used antibiotics and the emergence of new infectious 

diseases. Extracts of Piper betel are used for the treatment of various ailments since ages 

due to its essential properties like antioxidant, anticancer, anti-allergic etc. The plant is 

indigenous to India 

 

Further Evaluation of Antibacterial Properties of Piper Betel Leaves Extract Were prepared 

Using Various Solvents Such as Cold Aqueous,Methanol (80%) and Ethanol (70%). 

Antibacterial susceptibility assay was performed for the metabolic extract of piper betel 

variety bangla against two gram negative and two gram positive bacteria, namely E coli, 

enterobacteraerogenes, staphylococcus aureus and streptococci respectively. 

 

Maximum zone of inhibition was seen against staphylococcus aureus with a zone of 25mm 

followed by a gram negative bacteria enterobacteraerogenes with a zone of inhibition of 

18mm then followed by streptococci a gram positive bacteria with the zone of 17.6mm and 

E. coli with the zone of inhibition of 17mm as a minimums zone. Herbal medicines are a 

valuable and readily available resource for primary health care and complementary case 

system they can be the best alternative for the available antibiotics against which the 

pathogen are adapting resistance piper betel used as a month freshener can be a very good 

substitute for the available  drugs after proper pharmacological investigation. Leaves were 

used for extraction of antimicrobial metabolites using ethanol methanol and aqueous. Out 

of the 3 extracts used metabolic extract were more effective so pipe betel can be a tool for 

fighting against the pathogens which are gaining resistance to the drugs available in the 

market.  
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The present investigations were conducted to test the hepatoprotective and antioxidant 

efficacy of root part of Polygonumpersicaria (linn.) aqueous extract against CCl4 induced 

hepatotoxicity in rats.  

 

The hepatoprotective role of the aqueous extract of Polygonumpersicaria (PP) was tested 

by using carbon tetrachloride (CCl4) intoxication in rats as experimental models. Rats were 

randomly divided into five groups as normal control, toxic control (1.5ml/kg CCl4along 

with olive oil 1:1 v/v i.p), and reference control (Silymarin 100mg/kgb.wp.o) group and 

treatment groups PP (200 & 400 mg/kg b.wp.o) for 14th days.Phytochemical screeningof 

Polygonumpersicaria were investigate to show the presence of secondary metabolites.The 

antioxidant was evaluated of Polygonumpersicaria aqueous extract administered by DPPH 

radical scavenging assay. Various biochemical parameters such as alanine 

aminotransferase (ALT), aspartate aminotransferase (AST). Alkaline phosphatase (ALP), 

bilirubin (BIL) and total protein (TP) in blood serum and concentration of reduced 

glutathione (GSH), glutathione peroxidase (GPx), Glutathione reductase (GR), Glutathoine 

s-transferase (GST) were used to determine the of liver damage and the impact of plant 

extract. Histopathological changes of various classes in the liver were also studied.   

 

When PP was administered orally at doses of 200 and 400 mg/kg/b.w., the spike in ALT, 

AST, ALP, TB decreased and the effects were equivalent to those of the normal 

medication, the GSH, GPx, GR, GST and total protein (TP) levels were significantly 

increased in the animals received PP. In contrast to the CCl4intoxicated liver, 

histopathological analysis showed lower necrosis and hepatocellular degeneration. 

 

This study indicates that the hepatoprotective and the antioxidant activity of the root 

portion of Polygonumpersicariatherefore scientifically supports the treatment of liver 

disorders against CCl4.  
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Seedling greening is crucial for establishing photosynthesis and crop productivity. 

Chlorophyll biosynthesis is a multistep process that includes various enzymes and 

metabolic intermediates. Protochlorophyllide is an immediate precursor of 

chlorophyll,synthesized under dark, and excess accumulation can lead to photooxidative 

bleaching upon light. Identifying molecular regulatorsthat fine-tune the transcription of 

chlorophyll biosynthesis is important for optimizing crop productivity. 

 

Using Arabidopsis as a model plant, we performed various genetic, molecular, and 

biochemical methods to understand the seedling greening during de-etiolation. We used 

CRISPR-Cas9 genome editing technology to create loss of function mutants and the 

agrobacteriumtransfection method for genetic modification of plants. Phenotypic 

characterization of mutants and qualification of protochlorophyllide by fluorescence 

spectroscopy unveiled the physiological reason for seedling greening. Chromatin 

immunoprecipitation, EMSA, real-time PCR, and confocal microscopy experiments were 

used to identify the protein-DNA interactions.  

 

We identified that the B‐BOX protein BBX11 acts directly downstream of PIF3 and HY5 

to modulate genes involved in protochlorophyllide synthesis transcriptionally.Dark‐grown 

bbx11 and 35S:BBX11 seedlings exhibit an enhanced and reduced ability to green, 

respectively, when exposed to light. Transcript levels of HEMA1 and CHLH are 

upregulated in 35S:BBX11 seedlings accumulate high levels of protochlorophyllide in the 

dark and undergo photobleaching upon illumination. PIF3 inhibits BBX11 in the dark by 

directly binding to its promoter. bbx11 suppresses the cotyledon greening defect of pif3 

after prolonged dark, indicating that the PIF3‐mediated regulation of greening is dependent 

on BBX11. The enhanced greening of hy5 is also suppressed in hy5 lines overexpressing 

BBX11. In light, HY5 directly binds to the promoter of BBX11 and activates its 

expression to regulate BBX11‐mediated hypocotyl inhibition.In conclusion, it is 

imperative to control the amount of protochlorophyllide synthesized by the plant. If fewer 

plants are unable to green efficiently to harvest sunlight if more plants bleach under the 

light. 
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ZnO Nanopriming Improves Seedling Growth and Plant Photosynthetic 

Efficiency of Wheat (Triticumasetivum) Through ROS Signaling 
 

Prabha Rai Kalal 

School of Life Science,  

Devi Ahilya University, Indore (MP) 

E-mail: prabharai1989@gmail.com 

 

Priming of seeds triggers the activation of seed metabolic processes resulting in improved 

plant growth and vigour. Present study involves priming of wheat seeds with zinc oxide 

nanoparticles to investigate its effects on seedling growth and photosynthetic performance 

and overall crop yield.   

 

Nanopriming of wheat seeds was standardized using different concentrations and priming 

time. 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, O2
.- and H2O2 were quantified spectrophotometrically.  

 

Results from the present study demonstrated a potential role of ROS (H2O2) as a signaling 

molecule in ZnO NPs induced enhancement of seed germination, seedling growth, seed 

water uptake capacity and plant photosynthetic efficiency. ZnO nanopriming significantly 

increased photosynthetic pigments. Priming with ZnO NPs could enhance photochemical 

reactions in wheat plants by increasing the number of active reaction centers as well as 

increase in energy absorption per reaction center. Efficiency of water splitting complex of 

PSII, electron transport and trapping of excitation energy were increased in NP plants. In 

conclusion nanopriming helped plants to channelize the absorbed energy to improve plant 

photosynthetic efficiency which is directly correlated to improving biomass accumulation 

and grain yield. Thus results from present study propose nanopriming to be a simple, yet 

cost-effective and ecofriendly approach for sustainable agriculture.  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 



36th M. p.  young  scientist  congress 
--------------------------------------------------------------------------------------------------- 
 

147 
 

Plant Sciences 

 

Evaluation of Anticancer Activity and Secondary Metabolite from Callus 
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Swertia chirayita is an important medicinal plant, belonging to the family gentianaceae 

commonly known as chiraita and chiretta. This species is well known for its medicinal 

purpose it contains anti-viral, anti-microbial, anti-fungal and most importantly anti-cancer 

activities. These important medicinal properties are due the presence of important 

secondary metabolites like Xanthones.  

 

This is the first when we have evaluated anticancer potential of in-vitro raised callus of 

Swertia chirayita under the influence of different monochromatic light treatments. 

Chemotherapy is most popular method for the treatment of cancer but the only side effect 

of this therapy is it affects normal cells as well in the body and mostly it becomes 

impossible to cure the patients. Herbal medicine is being increasingly utilized to cure 

cancer because of its no side effects. There are many medicinal plants that contains 

anticancer compound and Swertia chirayita is one of them. It contains xanthone secondary 

metabolites which is responsible for the anticancer activity. In this study we used human 

Hepatoma liver cell line HepG2 because Swertia chirayita helps to remove carbon 

tetrachloride impurities and works as live tonic 
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P. amarus has been extensively used in Indigenous Systems of Medicine. It is highly 

valued in the treatment of various liver ailments. This medicinally important herb is often 

adulterated with its allied species due to referring them with a common vernacular name, 

their similarity in gross morphology, close proximity in growth, habit, habitat and lack of 

legal guidelines to check the authenticity and quality of the medicinal plant sold. This 

deliberate or undeliberate adulteration of Phyllanthus amarus with P. fraternus and P. 

urinaria using integrative taxonomy is highlighted.  

 

In the present work, morphological and anatomical parameters of P. amarus, P. fraternus 

and P. urinaria were assessed and a simple key to differentiate them is developed. 

Fingerprint profile and co-chromatography with marker compounds viz.phyllanthin, 

hypophyllanthin and niranthin; gallic acid and ellagic acid in these species has been 

developed using HPTLC and HPLC. Further AFLP based DNA finger print profile was 

developed with 36 sets of primer combination. 

 

In fresh form, P. urinaria can be easily identified due to reddish tinge on the stem and 

echinate capsules whereas P. amarus and P. fraternus on the pattern of male anf female 

flowers. In P. amarus, male and female flowers are paired where as in P. fraternus male 

flowers are in clusters and female flowers are solitary. However, these three closely 

resembling species cannot be identified morphologically when they are in dried form and 

powdered form. Phyllanthin, hypophyllanthin and niranthin which are said to be 

hepatoprotective agents were present in good amount only in P. amarus. P. amarus, P. 

fraternus and P. urinaria have different genetic make-up and using genetic profile these 

three morphologically resembling species can be identified. Authentication and 

identification of species from extract form is not possible through DNA fingerprint profile 

and authentication from extracts can be done only on the basis of chemical fingerprint 

profile and on the amount of chemical marker. Thus, any technique alone is not complete 

in identification of Phyllanthus species. Hence, all the three techniques should go hand in 

hand and be integrated to identify Phyllanthus species. 
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Rauwolfia serpentine is an important genus in Apocynaceae family which has gained 

much popularity due to the presence of pharmaceutically significant alkaloids with higher 

concentrations in roots and stem bark. It is an important medicinal plant species. In present 

study, in vitro shoot multiplication was performed through nodal segment on different 

medium (MS, B5, WPM, SH and NN) supplemented with different doses of BA (5, 10, 20, 

25 μM) and their interactions. The data was obtained for different parameters (number of 

shoots, number of nodes, shoot length and numbers of leaves in the nodal segments) after 

30 days of inoculation. Successful rooting was achieved and rooting percentage ranging 

from 20-90% was observed on half strength of MS medium supplemented with 1 mgl-1 

NAA with 4-5 number of roots after 7-8 weeks. The in vitro rooted plantlets were 

hardened in soilrite soaked with ½ strength of MS medium and then transfered to Soil. 

Genomic DNA was isolated from the leaves of individual plants by using the standard 

CTAB method. PCR for ISSR marker was performed in a total volume of 10μl. For the 

ISSR markers, all amplified bands were used for documentation of genetic similarities 

between mother plant and in vitro propagated plants of R. serpentina. The capability of 

ISSR technique to distinguish the genetic identification of Rauwolfia serpentena. Results 

will be very useful in regeneration of this commercially useful but vulnerable medicinal 

plant.  
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Rice (Oryza sativa L.) is one of the most important crop. To meet the food requirements 

of the emerging world population, further increase in rice yield is necessary. It is therefore 

necessary to know the influence of future climate changes on rice yield and crop-weed 

competition.  

 

Present investigation was conducted during Kharif  2020 at ICAR-DWR, Jabalpur, to 

evaluate the effects of elevated temperature, CO2 concentration, weed density and their 

interactions on rice yield and other yield attributes, such as plant height (cm), number of 

tillers/plant, number of grains/panicle, yield/plant (g) and 1000-grain weight (g).  The 

experiment was laid out in four separate Open Top Chambers viz., with ambient (A), 

elevated CO2 (550±50) ppm (EC), elevated temperature (Ambient±2°C) (ET) and elevated 

CO2 level 550±50 ppm and elevated temperature (Ambient±2°C) (EC+ET) with and 

without weed interaction.  

 

The study revealed that individual effect of EC increased grain yield of rice by 42.30% 

compared to ambient CO2 in weed free condition, while on the contrary there was no 

significant difference found under ET. However, the crop yield was reduced by 22.02% 

under EC+ET condition irrespective of weed treatments. Yield reduction of 79.72%, 

83.04%, 62.98% and 62.01% was observed in Alternanthera paronychioides plot at 

ambient, EC, ET, EC+ET, respectively. Yield was also reduced by 28.25%, 25.26% and 

42.15% at EC, ET, EC+ET, respectively. On the other hand, the crop yield was 

significantly increased by 19.93% in Leptochloa chinensis plot at ambient condition 

compared to weed free condition. The interaction between EC and ET will certainly exert a 

profound influence on weed growth which ultimately enhances yield losses in futuristic 

climate change scenario. Therefore, a broader understanding of the potential interactions 

between crops and weeds in the context of climate change, particularly under EC and ET is 

essential to evaluate the vulnerability of crop production. 
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Ten poultry farms reported to have high mortality due to enteritis and gastrointestinal 

disorders were selected in Indore district. Farm history like type of bird, flock size, 

symptoms, mortality etc. was recorded. Overall mortality due to enteritis was recorded to 

be 1.11%. Highest % mortality being due to colibacillosis 3.2% followed by non specific 

enteritis 1.2%, yolk sac infection 1% and 0.8% necrotic enteritis.  Most severe enteritis 

was observed in NE with concurrent infection of coccidia, moderate in yolk sac infection 

and colibacillosis and mild in non specific enteritis.  

 

NE affected birds showed symptoms of depression, soiling of vent with brown faecal 

material and sudden death.  Necropsy revealed ballooning of intestine in cases with 

combined infection of NE and coccidiosis haemorrhages and caecal core was seen in the 

intestine with multiple necrotic areas. Microscopically intestinal mucosa showed 

coagulative necrosis, fibrinous exudates with trapped bacteria and mono nuclear cell 

infiltration in mucosa and sub mucosa also coccidial schizonts were seen in intestinal 

epithelium of NE and coccidia affected birds.  Gross lesions observed in liver and spleen  

consisted of multiple focal area of necrosis and haemorrhage. Intestinal scrapings  stained 

with Gram’s stain showed Gram’s positive rods. Histopathology of liver showed dilatation 

of sinusoidal space, periportal infiltration of inflammatory cells and focal areas of necrosis. 

Primary and secondary lymphoid organs showed depletion of lymphocytes in germinal 

follicles, necrosis, oedema and haemorrhages.  

 

The intestinal tissue of NE affected birds were inoculated in Robertson cooked meat 

medium and after 24 hours the growth was streaked on blood agar incubated anaerobically. 

After 48 hours zone of haemolysis was observed around the colonies. Feed samples were 

collected from all the ten farms and estimated for crude protein percent. The crude protein 

was higher viz 25% in coccidia with NE and 24.5%, 23.31%, 22.36% in NE affected 

farms.  
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Paratyphoid infection of poultry is caused by non-host adapted motile salmonellae 

causing food borne illnessesworldwide. Study was carried out to know the occurrence and 

pathology of Multi Drug-Resistant paratyphoid bacteria in poultry.  

 

Samples for study were collected from 25 poultry outletsand 26 organized poultry farms. 

Whole blood agglutination test to determine seroprevalence at poultry outlets and 

microbial culture from fecal swabs for isolation of bacteria was done. Molecular detection 

of Salmonellaisolates was performed using direct PCR. Antibiotic sensitivity test was done 

to detect the resistance of paratyphoid isolates. 

 

Whole blood agglutination test determined the prevalence of Salmonella as 28% from 

poultry outlets. Salmonellosis in broiler and layer farms was recorded as 20% and 45.4% 

respectively, through microbial culture.Serological examination using polyvalent antisera 

diagnosed 27.27% isolates as paratyphoid salmonellae. During necropsy of positive cases 

gross lesions comparable to salmonellosis were noted in liver, intestine and spleen. Lesions 

were also observed in ovary in case of layers.  

 

Molecular detection of Salmonella isolates by PCR targeting invA gene was confirmed 

in13.33% broiler farms and 36.3% layer farms. Further detection of Salmonella Enteritidis 

was performed by PCR targeting entgene and11.11% positivity was determined for 

paratyphoid bacteria Salmonella enterica serovar Enteritidis.Biofilm producing ability was 

found in 40% of isolates using biofilm assay. 

 

Multi-drug resistance (MDR) pattern was observed in paratyphoid isolates against 

oxytetracycline, streptomycin and amoxicillin while 66.60% of motile paratyphoid 

Salmonella isolates were found resistant for two or more than two antibiotics. The 

presence of multiple drug resistant Salmonella in chicken has rendered the food chain 

unsafe from farm to the table and is considered as a significant global threat to public 

health. 
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Moringa oleifera (munga) is well known as one of the useful multipurpose miracle plant. 

Recently introduce and rich in various nutrients and used by humans being as well as 

livestock. So the study was designed to evaluate the impact of Moringa oleifera leaf meal 

on feed intake, growth performance, health status and economics of Murrah buffalo calf 

rearing. 

 

A total of 18 Murrah buffalo calves with similar body weight of either sexat 5th day after 

birth selected and randomly distributed in three different groups (Control, M5 and M15) 

with six calves in each group. Control group reared on calf starter/concentrate mixture 

along with milk. Whereas along with milk calf starter/concentrate mixture was replaced by 

Moringa oleifera leaf meal @ of 5% and 15% for the groups M5 and M15 respectively. 

The duration of experiment was six month.  

 

Result revealed that the body weight changes, average daily gain, dry matter intake, 

average daily dry matter intake (% BW), crude protein and protein efficiency were 

significantly varied among the groups. Average body weight gains of calf (kg) were 50.05, 

58.42 and 60.62 in control, M5 and M15 groups respectively. Economic analysis indicated 

that the recurring cost of rearing Murrah buffalo calves was reduced in M5 and M15groups 

in comparison to the control group. Recurring expenditure of body weight gain (₹/kg) were 

322.27, 269.35 and 262.15 in control, M5 and M15, respectively. Reduction of recurring 

expenditure body weight gain (per/kg) in comparison to control group were 52.93 and 

60.13 for the M5 and M15, respectively. Per cent decreases of total recurring expenditure 

in comparison to control group/kg BW gain were 16.42, 18.66 in group M5 and M15, 

respectively.  

 

It can be concluded that Moringa leaf meal can replace upto 15 per cent of calf starter to 

attend better body weight gain and improve economic efficiency of Murrah buffalo calf 

rearing.  
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The present study was aimed to know the status of cardiac disorders in dog population in 

and around Jabalpur. For this purpose a total of 5,110 dogs (3,581 male and 1,529 female 

dogs, irrespective of age and breeds) were screened. Among dog population 137 dogs (95 

male and 42 female) had clinical signs pertaining to cardiac disorders were subjected to 

thorough investigations (i.e. auscultation, ECG, thoracic radiography, echocardiography, 

haemoglobin and serum electrolyte estimation)  for confirmation of the cardiac disorders. 

 

Overall occurrence of cardiac disorders was recorded as 1.23%. Higher occurrence was 

found in male (47.37%) as compared to female (42.86%).  Ascites/ hind limb edema 

(68.25%) was found commonly exhibited clinical signs by dogs with cardiac disorders 

followed by exercise intolerance (47.62%), chronic coughing/laboured breathing (39.68%), 

weight loss/ weakness (28.57%), obesity (20.63%), pale gums (15.87%) and 

fainting/syncope (11.11%). On auscultation all the dogs were having abnormalities, heard 

as cardiac murmur, gallop and click sound. The breed wise occurrence was documented 

highest in Labrador (67.65%) and lowest in Toy breeds (26.09%).  

 

On electrocardiography various types of cardiac disorders were diagnosed such as 

supraventricular abnormalities, ventricular abnormalities and morphological alterations in 

electrocardiogram i.e. P-wave morphology, QRS complex morphology, T wave 

morphology. Thoracic radiography revealed maximum percentage of ventricular 

enlargement (50%) followed by increased sternal contact (30.77%), pulmonary congestion 

(26.92 %), atrial enlargement (19.23 %) and pericardial effusion (7.69 %). 

Echocardiography revealed dilated cardiomyopathy and hypertrophic cardiomyopathy in 

equal number of cases i.e. 6/25 (24.0%). Blood profile revealed 25.40% dogs were 

anaemic while 11.11% dogs had haemocentration. Serum electrolyte estimation revealed 

55.56% dogs had  hyponatremia and 7.93% dogs had hypernatremia. On the basis of 

signalment, clinical examination, ECG, thoracic radiography and echocardiography it is 

observed that ascites was most common clinical manifestation in dogs with cardiac 

disorders. Auscultation was most helpful part of cardiac examination to detect abnormal 

rhythms and cardiac sounds. Electrocardiography, thoracic radiography and 

echocardiography were the three most useful diagnostic procedures for the final diagnosis 

of cardiac disorders. In cases of dilated cardiomyopathy, ST- coving and atrial fibrillation 

was commonly reported ECG findings; however, cardiomegaly was supported by 

echocardiography and VHS. Low voltage complexes in ECG, anechoic space surrounded 

the four chamber view of heart on echocadiography and increased VHS (11.4 and 13.2) 

were suggestive of pericardial effusion. 
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Prevalence of Blood Protozoan in Canines 

 

Mahima Patel 
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Nanaji Deshmukh Veterinary Science University, Jabalpur (MP) 

E-mail:  dpmahipatel@gmail.com 

 

Canines are found to be infected by various blood protozoan diseases. The research was 

planned to investigate the prevalence of blood protozoan illnessin dogs atVeterinary 

Clinical Complex of the College of Veterinary Science, Mhow (M.P.).Canine babesia is 

amongst one of the most widespread morphological classified into large and small forms. 

Babesia canis (large), Babesia gibsoni (small) (Schoeman and Leisewitz, 2006). 

 

The transmission in dog by a wide variety of ixodid ticks including Haemaphysalis 

longicornis, H. leachi, Rhipicephalus Sanguineous and Dermacentor marginatus (Shaw et 

al., 2001). Blood samples of 354suspected cases ofblood protozoan on the basis of clinical 

anamnesis were microscopically examined after giemsa stain.  

 

The overall prevalence ofblood protozoanand babesiosis were (1.141%) and (1.027) 

respectively. The prevalence of Babesia (1.027%), Anaplasmosis (0.056%) and mixed 

infection (Babesia& Ehrlichiosis) was (0.056%). The month wise prevalence revealed 

highest prevalence August (1.86%) followed by (1.71%) in March. The age wise highest 

prevalence (1.141%) above 18 months age, followed by (1.42%) in 6 to 16 months. Sex 

wise prevalence revealed (1.21%) in male as compared with (0.95%) in females. The 

highest prevalence was noticed in German shepherd breed(0.31%), followed by Labrador, 

and Nondescript as (0.19%) and (0.13%) respectively. 
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The study was undertaken to assess the lead level in blood, milk, uterus and ovary of 

bovine with objective to study correlating gross and histopathological changes in tissues, 

determine the oxidative stress marker Malondialdehyde (MDA) in tissues and 

concentration of δ- aminolevulinic acid in serum with reference to lead level. 

53 blood/milk samples and 50 tissue samples were collected, where 10 samples from 

healthy control. These samples were acid digested in a microwave digester and lead 

concentration is estimated by atomic absorption spectroscopy (AAS). Determination of 

oxidative stress marker Malondialdehyde (MDA) in tissues by tissue homogenate was 

done. 

Blood lead level ranged from 0.30 to1.12 ppm with mean of0.58±0.025 ppm, which is 

quite higher than the minimal toxic level (0.35 ppm). Significant high blood lead level was 

noted in bovine from industrial/urban areas. 9.5 per cent bovine had blood lead 

concentration in range of 0.05-0.35 ppm and 90.5 per cent bovine had toxic blood lead 

(>0.35 ppm). Mean milk lead concentration was 0.364±0.022 ppm, which is higher than 

the minimal toxic level of 0.1 ppm in milk. Mean lead concentration was 0.812±0.028 ppm 

in ovary and 0.880±0.024 ppm in uterus. Concentration was normal in 54 per cent of tissue 

and 30 per cent of ovary and uterus tissues had lead concentration within 0.81 to 1 ppm 

(low risk), >1 ppm (at risk) lead observed in 16 per cent ovary and uterus tissues. In the 

study, bovine showed reproductive disorder and pathology had high lead concentration as 

compared to healthy control. Prominent gross and microscopic lesions in the ovary and 

uterus of bovine were noted. Oxidative stress marker Malondialdehyde (MDA) was found 

to be higher in tissues with high lead concentration. Higher level of δ-aminolevulinic acid 

in serum with high concentration of lead was found in study. 
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Supplementation of Inorganic and Organic Forms of Zn, Selenium and 

Chromium on Immune System, Antioxidant Defence System and 

Production Parameters of Broilers 
 

Pragati Patel 
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Nanaji Deshmukh Veterinary Science University, Jabalpur (MP) 

E-mail: pragatip23@gmail.com 
Poultry production is one of the rapidly growing sub sectors among the livestock sector in 

India. Besides contributing markedly to GDP and earning foreign exchange, it also 

produces good quality animal protein at an affordable price to meet the protein demand of 

human population by exploiting the genetic potential and adopting the standard scientific 

managemental and nutritional practices. Hence, in the present investigation we explored 

the use organic zinc, selenium and chromium to enhance immune response and modulate 

oxidative stress in broiler chickens. 

 

Total 312 day old Cobb broiler chicks were used in the experiment. Broilers were divided 

into 13 groups and each group consisting of 24 birds in 3 replicates. T1 group was kept as 

control. T2, T3, T4 group was supplemented with zinc (40 mg/kg of feed) from inorganic, 

50 % inorganic + 50 % organic and organic form respectively. T5, T6, T7 group was 

supplemented with selenium (0.3 mg/kg of feed) from inorganic, 50 % inorganic + 50 % 

organic and organic form respectively. T8, T9, T10 group was supplemented with 

chromium (2 mg/kg of feed) from inorganic, 50 % inorganic + 50 % organic and organic 

form respectively. T11, T12, T13 group was supplemented with combination of all 3 

minerals from inorganic, 50 % inorganic + 50 % organic and organic form respectively.  

 

The mean concentration of plasma IgG and corticosterone concentration showed non-

significant difference between control and treatment groups in broiler. RT-PCR expression 

analysis of IL 10 gene revealed that, maximum upregulation was found in T7 group, 

followed by T10 and T4 in spleen tissue as compared to control group. Mean heterophil 

and lymphocyte ratio was significantly (p<0.05) higher in T1 group as compared to other 

treatment group. No significant difference was found for mean plasma glucose level 

between all groups. Mean total protein, albumin and globulin were significantly (p<0.05) 

higher in T13 group followed by T10. Mean plasma superoxide dismutase and glutathione 

peroxidise concentration were non significantly different in all groups. Significantly 

(p<0.05) higher mean plasma catalase concentration was found in T13 group. Significantly 

(p<0.05) higher mean plasma TBA value was found in control group. Mean body weight 

gain, feed intake, FER and PI were significantly (p<0.05) higher in T13 followed by T7. In 

the present investigation organic Zn, Se and Cr supplementation showed systemic effects 

with a better antioxidant and anti-inflammatory status, which could be translated into 

better production performance and lower mortality.  
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Studies on Prevalence of Brucellosis in Buffalo 
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Brucellosis is a widespread and economically important infectious disease of animals and 

humans caused by a member of the genus Brucella. The aimed to assess prevalence of 

brucellosis in buffalo from Umaria (Bandhavgarh region), Dindori (Bargawan and 

Shahpura villages) and Jabalpur district. 
 

A total 1830 samples including 1500 serum samples (Buffalo-200, Cattle-985 and Goat-

315) from Bandhavgarh region, 26 samples from Bargawan and Shahpura villages of 

Dindori and 304 samples from Jabalpur dairy farms collected and analysed by Rose bengal 

plate test (RBPT), Standard tube agglutination test (STAT), indirect enzyme-linked 

immunosorbent assay (I-ELISA) and PCR.  

 

The prevalence of brucellosis in Bandhavgarh 1500 samples were negative by RBPT and 

randomly tested 50 samples were also negative by STAT, I-ELISA and PCR. Twenty six 

samples from Bargawan and Shahpura villages was examined which revealed all samples 

were negative with RBPT. Later on 304 samples of buffalo were examined which revealed 

46.71% (142/304) were positive with RBPT, 49.15% (58/118) were positive by STAT and 

62.50% (150/240) were positive with I-ELISA. Out of 70 sera samples tested with PCR, 19 

(27.14%) sera samples were positive with bcsp31 primer (222bp), none of the samples 

positive with the 16S rRNA primer (905bp), whereas 16S rRNA and bcsp31 gene revealed 

product with Brucella strain 19 vaccine. All the samples from aborted animals were 

positive with RBPT, STAT and I-ELISA, while 3 (75.00%) samples were positive with 

PCR by using bcsp31 gene primer. In our study relative sensitivity was 74.67% and 

61.70% with RBPT and STAT and relative specificity was 81.11% and 95.83% with 

RBPT and STAT. Results of this study recommends that for an effective control of 

brucellosis, epidemiological surveillance with routine serology is important while PCR 

method helps in acute and active cases. 
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Study on Immunological Response to Anti Rabies Vaccine in Dogs in  

Jabalpur Region 
 

Shreya Dubey 
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Nanaji Deshmukh Veterinary Science University, Jabalpur (MP) 

E-mail: dubeyshreya80@gmail.com 

 

Rabies is endemic in India and kills 20000-30000 people every year. It is almost 100.0% 

fatal viral zoonotic disease. Therefore, the present study was conducted to observe the 

vaccine efficacy and knowledge, attitude and practice to observe knowledge gap, to create 

awareness among people and thus, to reduce the risk factors.  

Serum samples of 146 dogs were collected aseptically from Veterinary College (n=82) and 

private places (n=64) in Jabalpur city. The collected sample was divided into three 

categories of dogs- category I (before booster), category II (after booster) and category III 

(annual booster vaccination). All the samples were subjected to ELISA test (B.V. EVL, 

Rabies virus antibody). The questionnaire based Knowledge, attitude and practice analysis 

of 428 respondents was done by Bivariatechi-squareand multivariate general linear model. 

Out of 146 dog serum samples qualitative ELISA showed that only 14.38 % samples 

including male- 15.30% and females- 12.5%, Veterinary college- 8.54% and private 

places-21.87% seropositive. Quantitative I – ELISA study revealed that only 5 samples 

(23.80%) had titer above 0.5 IU.  

Knowledge, Attitude and Practice analysis by Bivariate chi-squarerevealed gaps with 

respect to age of first anti-rabies vaccine (p-value=0.0021*), if bitten by owned dog and 

during the suspected outbreak of rabies in community (p-value=0.02249*),wearing of 

protective clothing during handling of dog (p-value=0.000015*), vaccination of dog 

handler with human vaccine (p-value=0.00001*) between dog owners and non-dog owners 

and rural and urban population. The gap was also observed during multivariate analysis in 

demographic characters viz. genders, educational and occupancy and persons in the 

household.  
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Dietary Supplementation of Ginger, Garlic and Turmericon 

Performance of  Broiler 
 

Sonali Namdeo 
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E-mail: dr.sonalinamdeo@gmail.com 
 

This study was conducted to investigate the effects of dietary supplementation of ginger, 

garlic and turmeric alone and in combination on performance, nutrient utilization, serum 

biochemical parameters, antioxidant status, humoral immunity, carcass traits and 

economics of broiler production.  

 

One hundred and thirty five, day old Cobb commercial broiler chicks were randomly 

distributed in to 9 experimental groups, each consisting of 3 replicates of 5 chicks each. 

The standard broiler diets (T1) were formulated as per commercial feed specifications for 

Pre-starter: 0-14 days (22.5 % CP and 3000 kcal ME/kg); Starter: 15-28 days (21.0 % CP 

and 3125 kcal ME/kg) and Finisher: 29-42 days (19.5 % CP and 3250 kcal ME/kg). Other 

diets were same as standard diet except various levels of ginger, garlic and turmeric 

supplementations. Diets T2, T3 and T4 were supplemented with 0.5% each of ginger, 

garlic and turmeric, respectively, T5 with 0.25% each of ginger and garlic, T6 with 0.25% 

each of turmeric and ginger, T7 with 0.25% each of turmeric and garlic, diet T8 with a 

combination of ginger, garlic and turmeric @ 0.25% each while, diet T9 with 0.5% each of 

ginger and garlic and 0.25% of turmeric. Experiment was conducted for 6 weeks.  

 

The results (0-6 weeks) of present study indicated that supplementation of 0.5% garlic to 

the basal diet of broilers (T3) significantly improved (p<0.05) their feed efficiency and 

nutrient utilization (digestibility of dry matter and crude protein), serum biochemical 

parameters, antioxidant status and humoral immune response of broilers,  followed by 

those fed diet supplemented with combination of 0.25% ginger and 0.25% garlic (T5).The 

gross return (Rs/bird) from broilers raising was maximum in group allotted T5 diet. While 

profit/bird was maximum in broilers fed T3 diet. Hence, it has been concluded that 0.5% 

garlic supplementation was most economical for broiler raising followed by 0.25% each of 

ginger and garlic. Thus herbs could be effectively used as replacement to antibiotics in 

broiler production. 
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