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In major areas of India, paddy-wheat is the main crop rotation that facing the problem of 
straw incorporation for seed bed preparation in short window duration. The handling of straw 
in combine harvested rice fields is a major issue in the paddy wheat rotation. In order to solve 
this issue, efforts were made to chop the paddy straw into small pieces using the newly 
developed counter-rotating blades, followed by the simultaneous incorporation and seed 
sowingusing integrated rotary tiller seeding attachment.Therefore, a tractor operated 
chopping cum tilling cum mixing machine with seedingwas developed, evaluated and 
compared in this study. 

Three different blades (SMS Serrated, cutter bar and SMS plain) were testedfor cutting torque 
requirement and blade with minimum torque (SMS serrated) was selected for chopping 
unit.The developed chopping cum tillingand mixing machine was evaluated in field at three 
different forward speeds (1.77, 2.3, and 3 km.h-1), straw moisture contents (35, 25 and 
17%).Rotational speeds of rotary tillerand chopping unitwere kept constant at 270 and 810 
rev.min-1, respectively.The CIAE economy seeder was developed based on initially evaluated 
chopping cum tilling and mixing machine. 

Mixing index, mean weight diameter, bulk density and fuel consumption were 96%, 7.9 mm, 
1230 g.cm-3and 3.0 l.h-1respectively at an optimum forward speed of 1.9 km.h-1for 25% straw 
moisture content.The CIAE economy seeder was compared with super seeder, rotavator and 
mulcher with rotavator using pared t-test and found significantly different in terms of MWD, 
MI and BD at 5% level of significance.The developed machine can perform the three 
operations i.e., chopping, tilling-mixing and seeding in a single pass for an effective In-situ 
management of straw.The CIAE economy seeder can solve the problems of straw burning, 
soil compaction and moisture loss. 
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Growing emphasis on the precision agriculture to save the inputs as well as environment 
demands the optimum application of chemical inputs to crops. A healthy orchard necessitates 
well-balanced nutrition. In order to achieve a high yield, fertilizer application in the proper 
amount and position is important. Existing fertilizer application methods (band placement, 
pellet application, and ring basin method) have limitations such as excessive fertilizer 
application, soil acidity, nutrient imbalance, soil structure damage, bulk density rise, and 
more. A spot fertilizer applicator that can dispense the proper amount of fertilizer at right site 
can reduce fertilizer waste, lowering pollution and input costs. As a result, a novel grooved 
belt type metering system was designed with an autonomous plant detection-based spot 
fertilizer application. The fertilizer placement and consistency of amount dispensed per plant 
of the applicator were assessed in the lab. Forward speed had a considerable impact on the 
band length, whereas groove volume and belt speed had a substantial impact on the lateral 
placement parameters. Because plant spacing had no significant effect and the means of real 
and measured fertilizer application amounts were equal, the machine was found suitable for 
applying fertilizer with any plant spacing. Using a full factorial experimental design, the 
optimal values for independent parameters such as groove volume, plant spacing, belt speed, 
and forward speed were assessed 50 cm3, 78.4 cm, 8.74 m.min-1, and 2.72 km.h-1, 
respectively with a high desirability of 0.971. In comparison to mechanical sensing type 
available spot fertilizer applicators, the developed spot fertilizer applicator required half the 
sensing and actuation time and had three times less fluctuation in fertilizer dosing. 

  



3 
 

Agricultural Sciences 

Morpho-phenological Traits, Yield, and Quality of Coriander 
(Coriandrumsativum L.) var. 10 Jawahar Dhaniya under Irrigation 

Scheduling Based on IW:CPE Ratio and Stress Mitigating Chemicals 
 

Ankita Sharma 
Department of Horticulture, College of Agriculture, 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (MP) 
E-mail: ankitasharma199511.as@gmail.com 

 

An experiment was undertaken at the Vegetable Research Centre, Department of 
Horticulture, JNKVV, Jabalpur (M.P.) during the Rabi season for two consecutive years to 
study the influence of exogenous application of stress mitigating chemicals such as salicylic 
acid, thiourea, and KNO3 aiming alleviate moisture stress in coriander to improve the 
morphometric, phenometric, biochemical, quality and yield attributes through irrigation 
scheduling (2020-21 and 2021-22) and to ascertain optimum IW/CPE Ratio based on 
climatological approach for scheduling irrigation in Coriander.  

The experiment was designed in a split plot design, with IW:CPE (0.6, 0.8, 1.0, and 1.2) as 
the main plot and stress mitigating drugs (SA, thiourea, and KNO3) as subplots at various 
concentrations. The plants were sprayed twice with salicylic acid (75 and 150ppm), Thiourea 
(500, 1000ppm) and KNO3 (50, 100mM) at the time of stem elongation (45 DAS) and at 50% 
flowering using a Knapsack battery sprayer. 

The pooled analysis performed throughout the study confirmed that coriander variety JD-10 
seeded under IW:CPE 0.8 provided improved morpho-phenological growth, total chlorophyll 
and carotenoid content of leaves, yield and quality of cilantro. Foliar treatment of 
SA@150ppm improved the morpho-phenological traits and yield components, resulting in a 
maximum yield of 18.47q/ha by generating more umbels, umbellets, and seeds per plant. The 
treatment combination I2C2 (IW:CPE 0.8 with foliar spray of salicylic acid @ 150ppm) 
resulted in superior growth, with plant height reaching 106.27cm at crop harvestand the 
greatest seed yield of 19.61q/ha. Although better chlorophyll content and carotenoid of 
coriander leaves was noted under treatment combination of IW/CPE 0.8 along with thiourea 
@ 1000ppm. Consequently, it can be concluded that coriander grown in optimal soil moisture 
with prescribed irrigation levels and a proper quantity of salicylic acid is ideal for coriander 
production and provides increased output and better seed quality. 
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People have changed their lifestyles lately due to the COVID-19 pandemic, and food 
fortification is becoming increasingly important to ensure adequate nutrition among those 
who cannot access fresh produce or other food sources rich in nutrients. Vacuum 
impregnation is a form of fortification. Vacuum impregnation is a process in which a product 
is impregnated with a solution that contains vitamins, minerals, and other nutrients. This 
helps to increase the overall nutritional content of the food item, making it more beneficial 
for consumers. During the COVID-19 pandemic, consuming fortified foods with ascorbic 
acid and calcium chloride can support the immune system and help people get all the 
essential nutrients they need to stay healthy. 

This study aimed to develop an automated, cost-effective system for vacuum-impregnating 
food materials to enhance their nutritional, functional and sensory properties. The developed 
system includes a vacuum chamber, pump and automation setup for creating and maintaining 
vacuum conditions, feeding solutions into the samples and releasing the vacuum. Spinach 
was used for the study and biochemical properties were studied based on standard methods 
form literature. 

Fresh-cut spinach leaves impregnated with AsA and CaCl2 (10% concentration) had 
significant effects on biochemical properties (total soluble solids, total phenolic content, 
flavonoid content & free radical scavenging activity) and colour during storage for up to 4 
days. Impregnation increased total phenolics & flavonoids significantly; antioxidant activity 
rose by 78% in uncoated samples compared to 59% in untreated ones. This process can 
produce quality products at lower costs and shorter timescales. 
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Direct-seeded rice is one such cost-effective technology that has been developed to raise rice 
crops with reduced water and labour requirements but weed infestation in direct-seeded rice 
remains the single largest constraint limiting crop productivity. Therefore, the use of 
herbicides could be more economical and efficient to check the heavy weed infestation. 
Henceforth, the efficacy of herbicidal mixtures was adjudged against complex weed flora in 
direct-seeded rice under different agro-ecosystems. 

A present field experiment was conducted at the research farm, JNKVV, Jabalpur (M.P.) 
during Kharif season in a split-plot design with three replication. The experiment was 
comprising two agro-ecosystems (rainfed and irrigated) in main plot and eight weed control 
treatments (bispyribac sodium at 25 g a.i./ha, fenoxaprop-p-ethyl at 60 g a.i./ha, fenoxaprop-
p-ethyl + penoxsulam at (60 + 26.7) g a.i./ha, cyhalofop + penoxsulam at (135 + 26.7) 
g a.i./ha, bispyribac sodium + (metsulfuron-methyl + chlorimuron ethyl) at (25+4) g a.i./ha, 
triafamone + ethoxysulfuron at (40+20) g a.i./ ha as post-emergence herbicides, hand 
weeding twice at 20 and 40 DAS and weedy check) in subplot. 

Among all the grassy, sedges and broad-leaved weeds,  Echinochloacolona  

and Alternantherasessilis were the most predominant weeds as they contributed (30.0, 
28.6%) and (26.0, 25.0%) to the relative density of weeds under rainfed and irrigated 
agroecosystems, respectively. However, other weeds like 
Cyperusiriaand Cynodondactylon also marked their presence in fewer numbers.The result 
reveled that bispyribac sodium at 25 g a.i./ha was found suitable for effective control of 
broad leaved, grasses and sedges weeds under both rainfed and irrigated agro-ecosystems. 
The application of  bispyribac sodium at 25 g a.i./ha under irrigated and rainfed rice attained 
maximum values of growth parameters and yield attributing and found more remunerative, 
received higher value of NMR than other treatments.  
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Mahatma Gandhi has well said that earth produce enough to feed humans but not enough to 
their greed. India is producing sufficiently enough to feed its great population. After attaining 
achievable production, India is progressing towards sustainable cultivation. Being part of 
sustainable cultivation, organic farming is proving to be the farming of the coming century. 
The study was done to find the difference in attributes of farmers practicing organic and 
inorganic farming in wheat crop in Jabalpur district.  
 
Four blocks with cluster of registered farmers under PKVY were selected and 120 farmers 
practicing organic and 120 practicing inorganic farming in wheat were chosen for the study. 
Data was collected through pre tested interview schedule, classified, tabulated and analyzed 
using Z test. 
 
Among 18 independent and one dependent variables under study, farm size, livestock 
possession, information sources, innovativeness, trainings received in organic farming, 
environment orientation and attitude towards organic farming of farmers practicing organic 
and inorganic farming had positive significant difference. Also, the significant difference in 
the knowledge of farmers practicing organic farming and inorganic farming reveals that 
knowledge of farmers practicing organic farming was better than the farmers practicing 
inorganic farmers. Good number of livestock, enough farm land to bifurcate farming easily in 
organic and inorganic practices, sufficient trainings on organic farming practices, innovative 
nature and positive attitude towards organic farming practices are the key to promote 
adoption of organic farming among the farmers. Hence, the policy makers should keep in 
mind these variables while formulating policies for farmers in the sector of organic farming. 
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The experiment was conducted at Horticultural Research Farm, College of Agriculture, 
RVSKVV, Gwalior (M.P.) during Rabi season 2018-19 and 2019-20. The treatments 
included combination of different bio-fertilizers and RDF. The experiment was laid out in 
randomized block design (RBD) with 15 treatments replicated thrice. I pooled, application of 
bio-fertilizer with different dose of fertilizers had significantly enhanced the yield and yield 
attributes viz., maximum equatorial diameter of bulb (6.95 cm), polar diameter of bulb (6.29 
cm), fresh yield per plant (56.86 g), yield per plot (22.74 kg), yield per hectare (276.02 qt) 
and dry weight of bulb (31.49 g) were recorded under treatment T15  –  100% RDF + 
Azospirillum + Azotobacter + PSB  at 30, 60, 90 and 120 days after transplanting, 
respectively. This treatment, gave significantly higher qualitative yield (379.09 q ha-1) and 
net returns of (Rs. 3,41,198) as well as maximum B: C ratio of 3:1 keeping the soil fertility 
sustainable for better yield of successive crop. 
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Aonla contains 20 times more ascorbic acid than oranges and 120 times more than apples, 
making it the second-richest source of ascorbic acid after the Barbados cherry. Despite its 
health benefits, it finds extreme acidity and astringent taste to be off-putting when eaten 
fresh. Therefore, most of the aonla fruits are processed into various value-added products. 
Preserving the aonla for longer time, drying is most suitable technique. Among various 
drying techniques hot air drying is predominantly used for aonla drying but hampered the 
nutritional qualities by director exposure of hot air. Thus, in this study aonla is dried under 
refractance window (RW) drying process. Which is an emerging drying technique in recent 
decades. A Batch-type laboratory-scale refractance window dryer was developed for this 
study and the effect of RW drying parameters on quality characteristics, drying behavior and 
micro-structure of aonla were investigated. Quality characteristics was done by the standard 
methods, drying behavior was studied by Dincer and Dost model and micro-structure was 
characterization by instrumental analysis (XRD, SEM, FTIR). Higher retention of ascorbic 
acid (64.49± 0.34 %) and phenolic content (37.84± 0.08 mg/g) was found at 90 and 82 � 
water temperature, respectively with inconsequential variation in browning index. Effective 
moisture diffusivity during drying varied from 2.73× 10-10 to 7.77×10-08 m2s-1 and Biot 
number was observed to be in the range of 0.268-7.605. XRD pattern suggested that RW 
dried aonla slices had semicrystalline structure. The disintegration of cell wall/ membrane 
and connecting surfaces resulted into smooth and flaky microstructures with sharp edges. The 
presence of bound water after completion of drying was represented by FTIR peaks centered 
around 3577 cm-1. The infrared spectroscopy of RW dried anola postulated that peak intensity 
of absorption bands negligibly changed with varying processing conditions, but minor peak 
shift was observed. This study elucidates the suitability of RW drying for retention of heat-
sensitive compounds in food produce such as anola with better quality retention and 
morphological characteristics. 
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Climate change induced by increasing GHGs is likely to affect plant processes and crop 
yields differently from genotype to genotype and region to region across the globe. To  meet 
this challenges agroforestry has tremendous potentials. To assess the potential of agroforestry 
the present investigation was carried out indouble split plot designunderkaranj based  
agroforestry model at Forestry Research Farm,  Department of Forestry,Jawaharlal Nehru 
KrishiVishwaVidyalaya, Jabalpur, MadhyaPradesh to accomplish  the study of chlorophyll 
content in wheat under open and agroforestry as well as to asses the carbon sequestration of 
wheat and karanj . The main plot consists of open and agroforestry system, sub plot consists 
of three date of sowing and sub- sub plot contains two wheat varieties i.e. MP3336 and 
GW322 respectively.  The findings of the experiment shows that the chlorophyll content 
under open systemin all the growth stages was maximum and minimum under agroforestry 
system. The result also depict that the maximum chlorophyll content is higher in earliest 
sowing date and least in late sowing dateas well a variety MP3336 have higher chlorophyll 
content then GW322 in all aspects. Carbon stock and sequestration was recorded higher 
under agroforestry system as compared to open system whereas the earliest sowing stocked 
and sequestered more carbon and wheat variety GW322 was much better in stocking and 
sequestrating carbon. MP336 found to be more suitable and healthy but in case of carbon 
sequestration GW322 performed better under agroforestry system however and the earliest 
date of sowing showed best results in all aspects.  
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Presently Guava is facing a production decline due to various environmental-stresses due to 
climate-change. Trait influencing abiotic stress responses to various new-generations PGR in 
guava is, largely, unknown. Objective was to find effect of new-generation PGR’s in 
environmental-stress for mitigating climate-change & yield of Guava in Gwalior region of 
Madhya-Pradesh. 

Experiment was conducted during 2021-22 & 2022-23 in the Dry-land Horticulture 
Research-Orchard, C.O.A, RVSKVV, Gwalior. Experiment comprised of 7 treatments viz.T0 
(water-spray), T1 (Brassinosteroid 0.5 PPM), T2 (Brassinosteroid 1 PPM), T3 (Brassinosteroid 
1.5 PPM), T4 (Salicylic acid 200 PPM), T5 (Salicylic acid 300 PPM), T6 (Salicylic acid 400 
PPM. 

Among all the treatment Brassinostroid @ 1 PPM was recorded significantly better for 
Chlorophyll-A (3.06 mg per gram dry wt.) , Chlorophyll-B (4.86 mg per gram dry wt.), 
Phenol content (157.33 mg GAE/100 g fruit), Carotenoid (39.19 mg QE/100 g fruit), Fruit 
weight (267.31 g), Fruit volume (270.81 ml), number of fruits per plant (166.81), fruit yield 
per plant (40.61 kg/plant), fruit yield per hectare (183.10 q/ha) while Saliclyic acid @ 300 
PPM   showed better result for proline (6.73 mg/100 g) & ABA content (5.91 mg/100 g). The 
importance of the experiment is that there was no research on guava that what are the role of 
new generation PGR’s on traits affecting environmental stress which will help in mitigating 
climate change. It was concluded that by using Brassinosteroid @ 1 PPM cultivar Gwalior-27 
gave 52.72% increase of yield in Madhya-Pradesh region. This might be due to the roles of 
BR transcriptional impacts on biomass may be the most useful to exploit to improve crop 
yields. As we all know that climate-change problem in India as well as in world, so attempt 
was made to study the role of new generation PGR’s on biochemical  & yield parameter so as 
to mitigate the effect of climate-change. 
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Soybean is an important source of protein and edible oil in the world, it is a major factor in 
human nutrition.Soybean seeds consist of nearly 20% of oil and is the second most consumed 
vegetable oil andnearly 40% protein, protein rich soy food helps to fight against malnutrition. 

In this study oil and protein content was estimated from 100 soybean germplasm lines. Near-
infrared spectroscopy a non-destructive and efficient approach was used to estimate oil 
content in soybean seeds. Protein content was estimated through Kjeldahl method, this 
method consists of four steps pre-digestion, digestion, distillation and titration. 

The results indicate oil content ranged from 11% in 21% with a Mean value of 17.67% in 100 
selected germplasm lines. Soybean varieties such as JS 97-52, NRC 37, NRC 7 and JS 20-34 
have more than 20% oil contentand varieties such as RAUS-5, ALANKAR and PALAM 
SOYA have less than 14% oil content. The protein content ranged from 34% to 45%with a 
Mean value of 39.69% in 100 selected germplasm lines. Soybean varieties such as PUSA 16, 
PS 1225, and accession EC 333901 and EC 287754 have more than 40% protein and varieties 
such as TGX 854-429,EC 241995 and JS 335 have less than 35% protein. It was observed 
that, the germplasm lines such as JS 97-52, NRC 37, NRC 7 and JS 20-34 have good oil 
content and germplasm lines such as PUSA 16, PS 1225, and accession EC 333901 and EC 
287754 have good protein content. 
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The potato, also known as the "King of Vegetables," is the fourth most important crop after 
rice, wheat, and maize. Since potatoes are a seasonal crop, harvested at the end of winter, 
they demand storage at the peak of the summer season to ensure their year-round availability. 
However, potatoes are vulnerable to post-harvest loss due to various metabolic processes 
occurring inside the tubers that cause sprouting, rotting, greening, etc.  

Thus a sensor-enabled storage system with a capacity of 1 T for the storage of potatoes was 
developed. The developed system was equipped with a horizontal pipe ducting system for 
aeration and humidification that was controlled by a temperature and RH sensor-based 
control system. Performance evaluation of the developed system was done by calculating 
cooling efficiency. A storage study of the tubers was done and compared with the traditional 
heap storage system.  

The cooling efficiency of the developed system was evaluated under different conditions, like 
aeration without humidification (10–12%), aeration with humidification (32–35%), and 
aeration with humidification and a cooling pad (50–55%). A storage study in the developed 
system with humidification and cooling pad arrangements was conducted and compared with 
the traditional heap storage method. It has been observed that the structure is more effective 
than traditional storage systems in reducing weight loss, rotting, colour changes, and textural 
variation in stored tubers. The analysis of reducing sugar reveals that the potato stored at 
ambient conditions has shown a higher increase in its reducing sugar content (51.47 ± 0.34 
mg/100 g of FW) than the treated samples (15.11±0.69 mg/100 g of FW) at the end of a 5-
week storage period. The visible appearance of solanine and shrinkage in the samples stored 
at traditional heap storage inferred that those samples were not suitable for consumption after 
4 weeks of storage. 
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Conventional air-conditioning systems are more energy-intensive which requires a 
consistent supply of electricity. Apart from this, it is costly, not suitable in remote areas, and 
beyond the reach of many farmers at on-farm level. Therefore, the aim of the present study 
was to design and develop a solar-powered hybrid earth air heat exchanger cum evaporative 
cool (EAHE-EC) storage system for on-farm storage of fresh produce.  

The cooling performance of the proposed system was optimized by using BBD matrix of 
RSM in Design-Expert® Software. For graphical optimization, the inlet air velocity, water 
flow rate, and thickness of the cooling pad were taken as input variables corresponding to 
output variables i.e., temperature drop and the humidity rise. Further, the actual cooling 
capability at optimized conditions was tested by storing mature green tomatoes in the storage 
room. 

The data revealed that the temperature inside the room was 9.4 to 16.8°C lower while, the 
relative humidity was 59 to 71% higher than ambient conditions. The inside room 
temperature and relative humidity varied from 22.6 to 25.5°C and 78.9 to 92.2%, respectively 
from entry to exit point. The shelf life of tomatoes stored in the developed structure was 
observed to be 21 days, which was three times more than ambient storage. The results also 
revealed that the proposed system is well suited in all weather conditions in order to extend 
the shelf life by maintaining its quality attributes as well as freshness for prolonged periods. 
The results indicated that it is more suitable for farmers, especially those who cannot afford 
and install the costlier air conditioners available in the market. Hence, the use of the 
developed structure will help farmers, wholesalers, retailers as well as small entrepreneurs to 
reduce post-harvest losses, minimize storage costs, and save energy and time. 
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The present investigation entitled “Seasonal activity of Aphid (Mayzus persicae Sulzer) on 
Brinjal (Solanum Melongena L.) and correlation with abiotic factor” has been proposed to be 
carried out at Research Farm, College of agriculture, Gwalior (M.P.) during Summer season 
2021 and 2022. Aphid first appeared on the crop on 11th SMW and 13th SMW during summer 
2021 and 2022. Thereafter infestationcontinued till 23th SMW to 24th SMW. The peak 
population (7.10 aphids/plant) of aphid was recorded on 18th SMW, while the second-year 
peak population was observed on 20th SMW with 7.60 aphids per plant. Correlation studies 
carried out during 2021 and 2022 between meteorological parameters and population of 
aphid, showed positive correlation between maximum temperature (r=0.67 and r=0.74), 
minimum temperature (r=0.77 and r=0.84) and evaporation (r=0.59 and r=0.78) respectively. 
Whereas showed negative correlation (r= -0.52 and -0.60) between morning relative humidity 
and aphid population as per both year of study. 
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In recent times due to changing lifestyles, consumers are attracting towards packaged fresh 
foods.Along with this, consumers are more concerned about food freshness and safety. 
Various destructive and non-destructive methods are available for determination of food 
freshness or spoilage. However, these methods are either time-consuming or costly or require 
knowledge for extraction of information or not easily accessible to consumers. Therefore, in 
the present study, a novel intelligent color changing indicator was developed by immobilizing 
a natural anthraquinone dye of insect origin, lac dye, on agarose membrane for real-time 
freshness monitoring of packaged paneer,for retail marketing. 
 
Prepared indicator was placed in the package headspace of paneer and samples were stored at 
8 ± 1 °C and 25 ± 1 °C. Spoilage of the paneer was monitored simultaneously by visible color 
change of the indicator as well as by physicochemical indices and volatile organic 
compounds (VOCs) generated during storage. Principal component analysis (PCA) was 
performed on physicochemical indices of paneer and color parameters (R, G, B, L*, a*, b*) 
of indicator placed inside the packages stored at 8 ± 1 °C. 
 
During the freshness monitoring test, the color of the indicator changed from purple to 
orange-red as the paneer spoiled. The PCA results indicated that the color change of the 
indicator was in synchronization with the physicochemical parameters and VOCs generated 
during paneer storage. Color change of indicator visually distinguished the paneer as ‘fresh’, 
‘medium fresh’ and ‘spoiled’.  
 
The results of this study open a new application area for lac dye and suggests that it can be 
used efficiently in intelligent food packaging of paneer. 
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This investigation has resulted in a new concept of two organic liquid formulations 
CapralacExtractum (C.E.) and BubluslacExtractum(B.E.), which is based on the Ancient 
Indian Indigenous Agricultural Technique’s mosteffective and famous organic formulation 
“Panchagavya”. In this research, both novel formulations have been introduced along with 
panchagvaya based on their comparative nutrient study. 

Generally,an earthen pot (POT) is used for preparing panchagvya. But in this scenario, a 
glass jar (g) was used with the earthen pot to prepare all the formulations, and their effect on 
nutrition level has also been observed.A total of 11 different nutrient parameters, including 
pH, E.C., and TDS, were analyzed with descriptions using prepared methods of Mn, Fe, 
Phosphate, and humic acid. 

Thus, in the quantitative study of nitrates, sulphates, Mn, Na, K, phosphates, and humic 
acid,the nutritional level was highest in the glass jar, except for Iron compared to the earthen 
pot. This difference is statistically significant at the level of p<0.05. The paired-wise 
comparison of formulations and correlation coefficient matrix were also analyzed. There was 
no significant difference between PG-POT, PG-g p>0.05, but between CE-POT, CE-g, and 
BE-POT, BE-g has a significant difference at p<0.05.Given the current state of affairs about 
the detrimental effects of synthetic fertilizers, effective amendments for sustainability in 
agriculture and forestry are required.It has also been found that some modifications in these 
formulations can further enhance their efficiency. The interesting parts of the study observed 
that the highest amount of humic acid found in BE-g was 3800 ppm. CE-g has the highest 
concentrations of sulphate, manganese, and phosphate and the second-highest concentrations 
of nitrate, sodium, Iron, and humic acid.These two novel formulations may be alternatives to 
panchagvaya. 

 

 

 
 
 
 
  



17 
 

Agricultural Sciences 

 
Genome Wide Association Study Reveals Key Lociassociated Withearly 

Maturity in Soybean 
 

Rishiraj Raghuvanshi 
ICAR-Indian Institute of Soybean Research, Indore (MP) 

E-mail: rishibiotech01@gmail.com 

 

Soybean (Glycine max) is a photoperiod-sensitive crop. Days to flower, day to maturity and 
duration of flowering-to-maturity are all crucial traits that impact soybean adaptability and 
yield. Understanding the genetic basis of these traits can help plant breeders develop new 
cultivars with improved yield, adaptation, and other desirable characteristics.  
 
Phenotypic evaluation was done for Days to flowering (DTF) and maturity (DTM), duration 
of flowering-to-maturity (DFTM) four consecutive years 2019 and 2022. Genotyping was 
done for 265 soybean accessions with the help of GBS platform. Imputations were performed 
to fill missing data and finally a total of 66300 SNPs were used for association analysis. The 
LD analysis was performed in using SNPs that had MAF > 0.05. The association analysis 
was conducted by employing mixed linear model (MLM) in TASSEL 5.2. 

 
 
In present study, a GWAS was conducted for different traits related to early maturitysuch as 
Days to flowering (DTF) and maturity (DTM), duration of flowering-to-maturity (DFTM) by 
using 265 diverse soybean genotypes for four consecutive years 2019 to 2022. GWAS 
analysis revealed one important novel QTL for maturity period on chromosome 3 spanning 
from 36215484 to 43260867, named as EM-3 (Early Maturity). We also validated several 
known QTLs reported on chromosome 16, 18 and 19. Beside this, few significant SNPs  
S2_14664154, S6_18870934  were also identified on chromosome 2 and 6 respectively. EM-
3 
region was scanned for identification of trait governing candidate genes. Some candidate 
genes related to positive regulation of flower development; vegetative to reproductive phase 
transition of meristem (Glyma.03g211500), red, far-red light phototransduction; regulation of 
photomorphogenesis (Glyma.03g214300), pollen tube growth (Glyma.03g215200) and seed 
maturity related traits such positive regulation of seed maturation (Glyma.03g219300), 
endosperm development (Glyma.03g219800), seed development (Glyma.03g144400) were 
identified in the QTL underlined region.The study provides new insights into the genetic 
basis of flowering time in soybean. The identification of new genes associated with flowering 
can also provide potential targets for genetic manipulation to improve soybean yield and 
quality. 
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Volatile organic compounds (VOCs) are considered biomarkers for the metabolic activities 
of biological entities. This work analyzed the impact of storage period and temperature (5, 
25, and 45 °C) on the VOC profile of pearl millet grains stored for 120 days through 
headspace gas analysis using solid-phase-microextraction-gas-chromatography-mass 
spectroscopy (SPME-GC-MS).  
 
The major groups identified in the pearl millet grains belonged to acid, alcohol, aldehyde, 
alkane, and ester groups. VOC data was analyzed using Principal Component Analysis 
(PCA), partial least square discriminant analysis (PLS-DA), cluster heat map, and network 
analysis of metabolite-metabolite interactions. The PLS-DA could distinctly classify the 
VOCs generated with respect to different storage conditions.  
 
The VOCs generated during storage indicated the four most significant metabolic pathways, 
i.e., fatty acid biosynthesis, cutin, suberine and wax biosynthesis, arginine biosynthesis, and 
arginine and proline metabolism. The SPME-GC-MS protocol developed for mapping VOC 
through this study and the classification protocol developed can be used for developing 
quality monitoring systems in pearl millet grains. Identification of VOCs at a particular 
period will be helpful for the recommendation of appropriate remedial measures at the right 
time to avoid the spoilage of grains. 
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Natural farming provides an eco-friendly solution to the problems of intensive agriculture 
and it’s benefits on crop and soil health parameters have recently received a lot of attention. 
Keeping this in view, the effects of organic and natural farming practices. 
 
Soil samples collected from two depths (surface: 0-15 cm and sub-surface: 15-30 cm) were 
analyzed for soil chemical (pH, EC, soil organic carbon: SOC and available N, P, K) and 
enzymatic parameters viz, dehydrogenase (DHA), fluorescein di-acetate hydrolysis. 
 
The results indicated significant improvement in the SOC, available nutrient contents in 
integrated crop management (ICM) treatments as compared to organic/natural farming 
practices. In soybean crop, treatment receiving nutrients through complete organic  
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Sesame root and stem rot incited by Macrophomina phaseolina  is  polyphagous  a soil borne  
and phytopathogenic fungus having a wide host range of about 500 cultivated and wild plant 
species worldwide. In the present study efforts were made to find out the sources of 
promising breeding cultivar/varieties and management aspects adopted to root and stem rot of 
sesame. In present investigation comprised of 314 cultivars of sesame including two local 
checks GT-10(resistant) and VRI-1(Susceptible) were used for rapid screened by sick pot 
method against Root and stem rot against M.phaseolina. Among 314 cultivars results were 
observed seven cultivars were recorded between 15-20 per cent and 35 cultivars recorded 
between 21-30 percent root and stem rot incidence. Fungal bioagents (beneficial) with or 
without Chitosan (biopolymers), soil amendments viz; NSKE, Pongamia pinnata cake and 
Phytoextracts viz; datura stramonium,Acorus calamus enhanced growth and physiological 
parameters with lowest disease incidence with reduction of M. phaseolina. 
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Chemical warfare agents (CWAs) are the extremely hazardous and lethal compounds used as 
weapons of mass destruction. To counter theselethal effects of the CWAs, it is necessary to 
have an effective defense system. Defensive technologies against CWAs may be divided 
mainly in three different subsystems- detection technologies, protection technologies and 
decontamination technologies. For the purposes of protection from CWAs, many types of 
technologies based on protective gears with activated carbon based technology (sphere, 
granules and fabric) are usedby armed forces as well as homeland security services. Activated 
carbon adsorbs toxicants to its pores available on its surface however these pores get blocked 
depending upon their saturation capacity. No more protection becomes available beyond 
saturation point and there is breakthrough of toxic chemicals. 
 
In the present studies, for the self-decontamination of CWA simultaneous with the protection, 
we have in-situ synthesized cupric oxide on the surface of activated carbon fabric (ACF) in 
the presence of poly(diallyldimethylammonium chloride) (PDDA), a polymer. It is well 
evident that metal oxides (CuO) react with organophosphorous based CWA to form non-toxic 
products and hence becomes a popular method for detoxification. PDDA which is a 
positively charged polyelectrolyte helps in binding in-situ generated metal oxide with 
activated carbon surface bearing negative charges, thus act as a suitable binder. 
 
Here, we demonstrate CuO deposition mediated by PDDA to reliaze an ACF adsorbent 
material with in-situ detoxification properties. Scanning electron microscopy analyses reveal 
that CuO and PDDA deposited all over the ACF surface. Fourier-transform 
infrared spectroscopy spectra were confirmed the presence of PDDA and CuO over the 
surface of ACF by determining the chemical functional groups. The amount of CuO formed 
on the ACF is measured by Thermogravimetric analysis. BET surface area of functionalized 
ACF reveal a reduction owing to presence of metal oxide over the porous structure of ACF. 
The performance evaluation of functionalized ACF was carried out by performing 
decontamination experiments using Sarin: a potential Chemical Warfare Agent. The kinetics 
of in-situ degradation of Sarin over functionalized ACF were studied and found to be 
following first order kinetics.  
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Currently, the global warming and the environment pollution are the major concerns and 
lead to search for alternate fuels.Biodiesel is produced by the transesterification of 
triglyceride with alcohol yielding glycerol as the by product, it will be 10 wt% of products. 
Research objectives Heterogeneous catalysts  has been used for the conversion of glycerol to 
Solketal. 

Chemical also required are Glycerol ,acetone ,catalyst (ZSM-50) and sodium 
sulphate.Heating Rota Mantle with condenser are using equipment in this reaction. Glycerol 
to Solketal depends on different parameters reacted molar ratio, reaction temperature, 
reaction time and catalyst loading.In this reaction are called ketalization reaction. 

Solketal (2,2-dimethyl-1,3-dioxolan-4-methanol) is produced through ketalization of glycerol 
and acetone. It's a type of gasoline additiveanti-knocking agent. Moreover, solketal increases 
the stability and octane number of gasoline and decrease the gum formation.  It is used as a 
suspending agent in pharmaceuticals. It is used as a plasticizer in the polymer sector. XRD 
and FTIR measurements were used to analyze ZSM-5 catalysts. According to FTIR, the 
intensity of Brønsted acid in ZSM-5 is quite high. The reaction was carried out without the 
use of a solvent in this research. The reaction conditions were optimized as follows: 0.2 g of 
ZSM-5 as a catalyst, 55 oC - 60 oC temperatures, a 1:4 molar ratio of glycerol and acetone. 
The mixed solution's products were qualitatively analyzed in a GC-MS [QP-2020, Shimadzu, 
Japan]. The conversion of glycerol was 98%, with a Solketal yield of 52.3%. The one issue in 
this reaction is water as by product, which lowers the generation of solketal and the catalyst 
characteristics. Sodium sulphate is used as an adsorbent to remove water (by product). 
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By using a sonochemical process followed by a hydrothermal process, bismuth oxide 
decorated graphene oxide (Bi2O3/GO) nanocomposites were successfully developed. In this 
work a simple greenroute has been used to synthesize a variety of metal oxides, metal 
oxide/graphene oxide nanocomposites at different pH in the presence of surfactant (sodium 
dodecyl sulphate) in in-situ condition. 

The structure, morphological characteristics/microstructure, chemical bonding and functional 
groups were each examined by the X-ray Diffraction analysis (XRD), Field Emission 
Scanning Electron Microscopy (FE-SEM), High Resolution Transmission Electron 
Microscopy (HR-TEM), X-ray Photoelectron Spectroscopy (XPS) and Fourier Transform 
Infrared (FTIR) spectroscopy, UV-Visible spectroscopy respectively. 

Well-dispersed Bi2O3 nanoparticles of size 3-5 nm were discovered uniformly scattered 
throughout the surface and edges of GO sheets in the FESEM and TEM examinations.Our 
findings imply that the created Bi2O3/GO nanocomposites have significant use as high-
performance green adsorbents for effluent dye removal.The as-prepared compounds were 
later used to remove various pollutant dyes present in the water by simple sorption process. 
By using the disc diffusion method, antimicrobial tests were conducted on gram positive and 
gram negative species, and the results demonstrated that the substance has antibacterial 
activity.The antibacterial activities of the samples were determined 
against Salmonella and Escherichia coli (E. Coli) as Gram-negative bacterial 
and Staphylococcus aureus (S. aureus) as Gram-positive bacterial. Based on the obtained 
results, Bi2O3-GO NPs can have a good candidate for versatile applications. 
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The invasion of the COVID-19 pandemic emphasized governments to produce and store 
resources including precautionary, diagnostic, and therapeutics. The overproduced medicines 
get expired with the time and these medicines need to be disposed of greenly without causing 
harm to the environment. In general practice, for disposing of expired medicines, the process 
of incineration is used which causes heavy environmental pollution.These overproduced 
expired medicines can be used as the potent corrosion inhibitor.  
 
The present work is focused on the antiviral drug favipiravir. In this work, the corrosion 
inhibition efficiency of expired favipiravir drug has been studied using the gravimetric, and 
thermometric methods on mild steel coupons in an acidic medium of 2M H2SO4.The 
theoretical quantum chemical studies were also performed to calculate various quantum 
chemical parameters such as change in energy (∆E), Ionization potential (I), Electron affinity 
(A), Electronegativity (χ), Global hardness (η), Softness (S), Chemical potential (µ), and 
Electrophilicity index (ω) using DFT to confirm the experimental results. 
 
 The results of a study reveal that the different concentrations of expired favipiravir drug 
inhibit mild steel corrosion. The inhibition efficiency is found to vary with the concentration 
of inhibitor and temperature. Further the adsorption isotherm is also applied to confirm the 
process of adsorption of inhibitor on metal surface. The maximum corrosion inhibition 
efficiency is found to be 90.37%.      
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The discovery of stimuli-responsive hydrogels with tunable functionality have gained 
significant impetus in the last decades. In accordance to this drift, herein our effort lies to 
modulate a series of amphiphilic peptides of general formula Me-(CH2)14-CO-NH-(X)-CH-
(CH2)-4(Y)-Ph-COOH, where (X = L, Y = H, HydrogelatorI ;  X = D, Y = H, HydrogelatorII 
; X = L, Y = OH, HydrogelatorIII ; that rigidifies water (pH:13) at room temperature 
irrespective of their configuration at the C-terminal  centres. As determined by various 
spectroscopic and microscopic techniques the hydrogelators manifest ��sheet conformation 
and nanofibrous morphology at supramolecular level. As observed visually and confirmed by 
Dynamic Scanning Calorimetry (DSC) and rheological measurement the hydrogels exhibit 
thermoreversibility.This thermoresponsivebehaviour have been exploited to study the 
injectibility of the peptides. Additionally these hydrogels were found to be resistant towards 
the proteolytic enzyme proteinase K and its biocompatibility was tested using dose dependant 
cell viability studies employing MTT assay.  To evaluate the potentiality of the hydrogelators 
in drug delivery we synthesized hydrogel nanoparticles (HNPs) employing the concept of 
self-assembly utilizing non-covalent interactions. Remarkably, these HNPs displayed an 
unprecedented ability to release the anticancer drugs 5-Fluoro uracil /Doxorubicin at 
physiological pH and room temperaturedepending on their chemical structure, molecular 
weight and hydrophobicity. Overall our research holds promise for utilizing this new type of 
peptide amphiphile based hydrogels for future drug delivery applications. 
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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/AgHAP 
nanocomposite 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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Sulfonamides also called as sulfa drugs, are a class of artificial organic chemicals generated 
from sulfanilamide that are chemically comparable to Para-aminobenzoic acid (PABA). Sulfa 
drug acts as Schiff base ligand which combines with the metals to form stable complexes and 
are effective at preventing bacterial activity and growth. Sulfathiazole, a sulfa drug, belongs 
to the family of sulphonamides. It is used as a short-acting antibiotic. Sulfathiazole is still 
sporadically used, sometimes in combination with sulfabenzamide or sulfacetamide.A Schiff 
base is a chemical that results by the condensation of a primary amine using a ketone or an 
aldehyde. They are regarded as a crucial class of chemical ligands with a variety of uses in 
the field of supramolecular chemistry, bioorganic chemistry, and biomedical applications.Due 
to their propensity to form coordination complexes with neutral or anionic ligands and their 
wide range of oxidation states, the majority of transition metals are suitable for use in 
pharmaceuticals.Innumerable transition metal complexes with polydentate Schiffbases 
including donor atoms of nitrogen, oxygen, or sulphur make significant contributions to 
biological processes. 

The present work involves the formation of Schiff base ligand by condensing 4-amino-N-
(1,3-thiazol-2-yl)benzenesulfonamidewith 2-hydroxybenzaldehyde. A yellow-coloured Schiff 
base was obtained which was then utilized as a ligand in the formation of Ni(II) 
complex.Physicochemical properties of the compounds were studied.The synthesized ligand 
and complexes were characterized through various spectral studies including UV-Vis, FT-IR 
spectraetc. 

The elemental analysis data suggest the stoichiometry to be 1 : 2 [M : L]. Synthetized Schiff 
bases and complexes have a significant potential for application as drugs in the biological 
area.The suggested method has numerous benefits in terms ofhigh yields, a straight forward 
process, minimal costs, and ease of setup. 
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An important study that is necessary for the wise development and use of groundwater is the 
assessment of its quality. The health of the local population is highly influenced by 
groundwater quality. In essence, manmade and natural factors combine to cause differences 
in water quality. This study uses multivariate statistical techniques to analyse 12 chemical 
and physical water quality parameters, including pH, temperature, total hardness, carbonate 
hardness, non-carbonate hardness, dissolved oxygen, biochemical oxygen 
demand,iron,chloride,alkalinity,nitrate and sulfate, that were recorded at the 25 sampling 
stations during the post-monsoon of 2022. Principle component analysis (PCA) and factor 
analysis (FA) are then used to extract and interpret the data from the hierarchical clustering 
analysis (CA) to identify groundwater quality patterns among the stations. 

Factor analysis used to define effect of anthropogenic activities at different sample stations. 
This technique is quite useful when we want to condense and simplify the multivariate data. 
Cluster analysis grouped the twenty-five sampling stations into two groups; one cluster is 
having lesser population than another. The purpose of cluster analysis is to divide large group 
of observations into smaller groups of observations having similar or close properties. 
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The world has witnessed a phenomenal increase in the frequent use of antibiotics and 
antimicrobial resistance for pathogens, which now are a great challenge for scientists and 
researchers.1-2 Consequently, there is an urgent need for novel antibacterial agents to combat 
pathogenic bacterial infections.Metal nanoclusters (MNCs) are a new class of functional 
materials having a size range of a few nanometers to several hundred nanometers.3The small 
size and unique physicochemical properties of MNCs make them ideal for a variety of 
applications, including biomedicine.3 
 
This work sheds light on the relatively scarce application of silver nanoclusters (AgNCs) for 
the development of novel antimicrobial agents for antibiotic-resistant bacteria. We have 
prepared noble metal NCs (comprising 5 Ag atoms per cluster) by using a small scaffold, viz. 
cysteamine (CyA). Various spectroscopic and microscopic techniques were used to 
characterize the synthesized luminescent AgNCs. The composition of the NCs has been 
substantiated by mass spectral analyses which were well-supported by the theoreticalJellium 
model.  
 
As-prepared AgNCs display efficacious antibacterial activity against common bacteria (both 
Gram-negative and Gram-positive) and also demonstrate promising bactericidal effects 
against ampicillin and kanamycin-resistant transformed strains of Escherichia coli bacteria. 
From in-depth systematic studies, the bactericidal activity was found due to the generation of 
reactive oxygen species (ROS) and cellular membrane disruption in the presence of AgNCs 
which resulted in the leakage of intracellular components, like proteins. Our study also 
suggests that the synthesized CyA-capped AgNCs can act as a new entity to combat the 
plasmid-modified antibiotic-resistant bacterial strains even at lower concentrations that is 
nontoxic for normal bacterial cells. This investigation endows that these AgNCs have 
excellent potential for antibacterial activity and can thus be used as nanoantibioticsto combat 
multidrug-resistant deadly bacteria. 
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Photocatalysts having a broad absorption capable of harvesting the major part of solar 
radiation are essential for sustainable energy production and environmental remediation to 
fulfill the future global demand. In this context, the integration of NIR-absorbing 
upconversion nanoparticles (UCNPs) with UV-vis absorbing porous organic polymers (POP) 
could offer a new avenue to maximize lightharvesting.  
 
Following the concept, we fabricated an inorganic-organic hybrid nanocomposite material 
(UC-POP) through the C-C coupling between the surface-functionalized UCNPs and eosin 
Y-based POP through a multicomponent Sonogashirapolycondensation. The light-harvesting 
ability of the UC-POP was further improved by taking advantage of plasmonic absorption 
bands through the loading of Au nanoparticles (AuNPs) into the porous polymer matrix to 
obtain the UC-POP-Au nanocomposite. 
 
The photocatalytic oxidation of thioethers along with the detoxification of chemical warfare 
agents, was explored by employing eosin Y-based POP, UC-POP, POP-Au,and UC-POP-Au. 
The extensive spectroscopic and photoelectrochemical investigations revealed the high 
photocatalytic efficiency of UC-POP-Au due to the facile charge separation, suppressed 
charge recombination, and efficient charge carrier transfer. In addition, the detoxification of 
the mustard gas simulant was demonstrated by employing UC-POP-Au coated textile under 
sunlight and solvent-free conditions. Thus, the unique design strategy of developing UV-to-
NIR absorbing porous polymer nanocomposite material offers the promising scope of further 
exploration in optoelectronic, photovoltaic devices and designing smart protective coatings 
against harmful chemicals. 
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Present work elicits the highly important synthesis of 2,2-dimethyl-2H-[1,3] dioxino [4,5-b] 
pyrrol-4(7H)-one derivatives assisted by catalytic influence of a novel magnetic nanoparticle 
Fe3O4 supported N-Acetyl-PABA@CuCl2which address the limitations of traditional organic 
synthesis approaches optimize reaction conditions to make them more sustainable and 
efficient, leading to improved yields, higher selectivity, and reduced waste.The medicinal 
efficacy of the synthesized compound evaluated, by employing molecular docking. 
 
The preparation of a new type of magnetic nanoparticle Fe3O4 supported N-Acetyl-
PABA@CuCl2 and its application in the synthesis of multisubtituted pyrroles via four-
component reactions (4CRs) of amines, aldehydes, meldrum’s acid and nitromethane at 
conventional heating in ultrasonic irradiation and ACN solvent. Beta- secretase- 1 (BACE1) 
has been a target for drug discovery efforts aimed at reducing the production of Aβ peptides 
and potentially slowing the  activity against Alzheimer’s disease. 
 
The main advantage of this present methodology is the simple work-up, easy recovery of 
catalyst, no base or any additional activator required. Characterization of the structures of 
synthesized compounds and catalyst done by different spectroanalytical technique viz; 
energy-dispersive X-ray spectroscopy (EDX), field-emission scanning electron microscope 
(FE-SEM), powder X-ray diffraction (XRD), IR, 1H &13C NMR, Mass elemental analyses, 
thermal gravimetric analysis (TGA) and differential thermal analysis (DTA). Protein Beta- 
secretase- 1 has shown the binding affinity of -8.00 kcal/mol with ligand 7-[(1,3-
benzimidazol-2-yl)/(4-phenylazo] phenyl)]-5-aryl-2,2-dimethyl- [1,3] dioxino[4,5-b] pyrrol-
4-one in comparison toligand AZD3293 (-5.3 kcal/mol). 
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In the present time, the contribution of underground pipelines is of great significance. 
Considering the importance of underground pipelines and their susceptibility to explosion, 
the damage prediction and safety of buried pipelines have become very crucial.The 
manuscript focuses on the damage prediction and safety of buried pipelines subjected to blast 
loading. Moreover, a protective covering of Carbon Fiber Reinforced Polymer (CFRP) has 
been introduced to alleviate the impact of blast waves. 
 
The work comprises of two parts: first, formulation of finite elementmodel using Combined 
Eulerian-Lagrangianapproach and second, development of Artificial Intelligence (AI) models 
for damage prediction in pipelines.Different constitutive models and Equation of Stateare 
used to model the behaviour of materials involved in this problem. The model is validated 
through experiments and different empirical formulas available in literatures.In this study, 
three different learning modelsare used to tackle the blast problem because of the nature of 
the problem and dataset.A set of performance indicatorsis calculated to determine the 
performance of model.  
 
The effectiveness of AI modelsto predict the damage induced in a buried pipeline due to 
subsurface blast was assessed. Also, CFRP as a protective barrier found to be very effective 
in controlling the cross-sectional deformation and damaged zones in pipes against blast. After 
application of CFRP, the maximum equivalent plastic strain reduces profoundly (67.7%).The 
ANN (Artificial Neural Network) model developed using Levenberg–Marquardt training 
function was found to be promising in predicting maximum equivalent strain in buried 
pipeline against blast.Also, the developed models prove to be a worthy competitor to the 
existing numerical methods available for performing blast analysis in pipelines.Results from 
this study can facilitate designers in computing damage and also in enhancing the impact 
behaviour, serviceability, and safety of pipelines. 
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The construction of geotechnical infrastructures in problematic soil including marine and 
soft soil is gaining immense popularity in recent years due to limited constructional space and 
rapid urbanization. Different ground improvement techniques are used to improve the 
naturally available problematic soil owing to poor engineering properties which are 
characterized by high compressibility, low permeability, and shear strength. Among different 
techniques, Deep Cement Mixing (DCM) is believed as a potential technique in terms of cost 
and time. Past studies pertaining to DCM-improved soil reported limited information about 
the time-dependent consolidation behaviour of composite soil.  

In this study, an attempt was made to investigate the time-dependent consolidation behaviour 
of DCM-improved composite soil. A physical model test was designed and set up by 
installing a DCM column at the centre of a cylindrical mold filled with clay slurry. Different 
instrumentations includingLinear Variable Differential Transformer (LVDT), Earth Pressure 
Cells (EPCs) and data logger are employed to record consolidation and stress distribution 
behaviour of the composite soil under different loading periods.A parametric investigation of 
the creep behaviour of composite soil before and post-failure of the DCM column is 
presented using Hypothesis B. It considered creep contribution throughout the consolidation 
and compression stages. 

From the experimental findings, it is observed that the creep parameter is increased with the 
increase in loading due to the dissipation of excess pore pressure through the DCM column. 
The DCM column can bear 6.5 times the stress bears by the surrounding soil, before its 
failure. During the failure of the DCM column, a 20% volumetric reduction is observed 
within 11.67% loading time. The creep parameters decrease during primary and secondary 
consolidation settlement, in the post-failure of the DCM column. The failure of the DCM 
column significantly influences the time-dependent consolidation behaviour of the composite 
soil. 
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The multimodal public transportation system in India is the backbone of the transportation 
system and plays an important role in attaining sustainability, efficient mobility and high 
quality of urban life [1]. Multimodal public transport systems are becoming increasingly 
popular as they offer greater flexibility and accessibility to travelers. However, the integration 
of multiple modes of transportation can also lead to longer travel times and decreased 
efficiency. Overcrowding, hazardous and unpleasant rides, greater travel costs, environmental 
degradation, inadequate connection and other issues are present for multimodal public 
transportation users in Indian cities as cities grow in size. 
 
As a consequence of the diminishing trend of public transportation share in Indian cities, 
multimodal public transportation agencies have a challenge to enhance the functioning of the 
public transportation system [6]. This paper aims to propose a basic framework for the 
development of strategies for the improvement of travel time performance in multimodal 
public transport systems.  
 
The framework is based on a comprehensive review of existing literature and case studies, 
and includes the identification of key performance indicators affecting travel time 
performance, such as integration of different modes, accessibility of transfer points and 
availability of real-time information. As a result, there is an urgent need to provide a basic 
framework for developing strategies of travel time performance improvement of multimodal 
transport system so that current public transportation may be readily enhanced. This 
framework can serve as a starting point for transportation planners and policymakers in their 
efforts to improve the efficiency and sustainability of multimodal public transport systems. 
This study is to be valuable in identifying logical solutions for improving the performance of 
multimodal public transportation systems and it will be applied in Indian cities. 
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Cloud computing has become a widely adopted technology at both the organizational and 
personal levels. It has enabled enterprises to focus on their work by providing hardware and 
software solutions without the need to develop them on their own. The main objective is 
when storing data on the cloud is the need to balance the load on data centers. If a single data 
center receives a high volume of user requests, it can become overloaded. To address this, 
load balancing techniques are employed. 

With the database now being hosted on the cloud, the details of Database as a Service and its 
provisioning are of particular interest. Cloud Analyst, a tool based on the cloudsim technique, 
is used to manage geographic distribution in terms of computing servers and data workloads. 
This tool aids developers in distributing applications among cloud infrastructures. Currently, 
the tool has three load balancing algorithms, namely round-robin, throttled load balancer, and 
equally spread current execution. The proposed algorithm, weighted round-robin, 
outperforms round-robin in various aspects. 

On the basis of experimentation the results has been compared using various parameters like 
response time ,database servicing time, data processing time, cost and so on. The weighted 
round robin algorithm performs better in terms of response time, servicing time, cost 
maintenance and so on. The detailed result in form of graphs and pie charts are there in the 
paper. 
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The Church-Turing thesis asserts that every intuitively computable function or language is 
Turing computable. Here, I aspire to analyze this thesis mathematically by analyzing the 
following scenario: 

Given any problem one can ask the following question: 

(1) Is the given problem Turing-solvable or Turing-unsolvable? 

Now, for the above decision problem (1) associated with the given problem one can further 
query the following: 

(a) Is the decision problem (1) itself Turing-solvable or Turing-unsolvable? 
(b) Is the decision problem (1) Mind-solvable? 

 

The mathematical analysis of (a) and (b) shows that the answer to (a) is Turing-unsolvable 
while to (b) is yes Mind-solvable. That is, it is impossible for any Turing-process to solve 
whether a given problem is Turing-unsolvable or Turing-solvable (even for one problem), 
while minds are capable of performing this feat. Hence, minds are more powerful than 

Turing-processes (machines). This research settles the question whether minds are equivalent 
to machines by declaring minds as the clear winner in the tussle of computation power with 
machines. The results here are also verified on an automated theorem prover.  
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Plant disease detection using computer vision techniques may provide better solutions for 
disease control in agriculture. Most of the initial machine learning and deep learning models 
were trained on datasets with plant disease images captured under controlled conditions. For 
real-time in-field disease detection, the models must be exposed to in-field conditions for a 
better learning experience. In some recent studies, deep learning models have been developed 
using in-field datasets. But these models perform well only for a limited number of crops and 
plant diseases. The models that have been developed to cover a large number of plant 
diseases are mostly heavyweights with high computational and memory demands. 
 
A lightweight plant disease detection model Wavelet-based Inception Network (WINet) is a 
parallel attention-based convolutional neural network with inception blocks. The twin 
networks of the model are trained using RGB images and their discrete wavelet transforms. 
The model consists of Inception v7 blocks that help in extracting multi-level features and the 
squeeze-and-excitation attention mechanism that helps in fetching salient regions from the 
input. 
 

The model attains high accuracy on a publicly available dataset PlantVillage and one in-
house maize dataset. WINet achieved 99.16% and 90.7% accuracy on the PlantVillageand in-
house maize datasets, respectively. The comparison with five recent attention-based models 
demonstrates that the model outperforms existing models. The Grad-CAM results have been 
generated using activation maps of the last feature fusion layer of the network. Grad-CAM 
helps to visualize areas where attention has been given during classification. The proposed 
model has a lightweight structure with around half million trainable parameters, which makes 
it suitable for IoT-based smart agriculture solutions. 
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The proposed work aims at designing a secure hardware accelerator for CNN based machine 
learning applications. As the convolution process in CNN is highly computationally intensive 
in nature. Therefore, designing its reusable dedicated hardware accelerator is crucial. Further, 
the security of hardware design is also crucial for protecting it against hardware threats of 
reverse engineering, piracy and fraudulent ownership claim (in IC design chain). 

In order to design the accelerator, HLS based hardware design methodology has been 
employed. In the proposed approach, compiler driven structural transformation is performed 
as a mean of first security layer to safeguard the designagainst the threat of reverse 
engineering. Subsequently, structurally transformed design is exploited for embedding the 
biometric palmprint driven security mark into the design as a mean of second security layer 
against the threat of piracy and fraudulent claim of ownership. 

The proposed methodology is capable to generate secured hardware accelerator design. The 
security in the terms of compiler driven structural transformation, makes the design 
camouflaged or non-interpretable for an adversary to identify its functionality. The structural 
transformation leads to significant alteration in the circuit level. The impact of structural 
obfuscation can be analyzed in terms of change in interconnection of functional units (adders, 
multiplier and registers), sizes of Muxes and demuxers or gate count. This in turn hinders an 
attacker to correctly reverse engineering the design followed by implanting the malicious 
logic at safe places (where malicious logic may get undetected). Additionally, the biometric 
information post embedding into structurally transformed design enables robust detective 
control against pirated versions of design. The embedded biometric security mark offers 
robust security against piracy in terms of lower probability of an attacker to guess the 
signature (higher tamper tolerance) and definitive proof of ownership (lower probability of 
coincidence) while incurring zero design cost overhead. 
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Climate change significantly affects many hydrological systems, which in turn affects the 
surface runoff in Kolar river sub basin. Therefore, the aim of this research was taken as to 
investigate the impacts of climate change and Land use / land cover onsurfacerunoff in the 
catchment area of Kolar River. 

The capability of open  sources data in cloud computing for modelling rainfall-runoff through 
the Soil Conservation Services curve number (SCS CN) model.The Google Earth Engine 
(GEE) offers a petabytes-worth of worldwide remote sensing and GIS data sets, as well as a 
wide range of features and algorithms for quickly manipulating and visualizing datasets. In 
this study, a ternary function and rainfall collection for input rainfall and creation of 
antecedent moisture condition were used to create an algorithm for creating dynamic CN 
maps in GEE using OpenLandMap Soil Texture and MODIS Land Use/Land Cover (LULC) 
data. 

The results obtained from this study indicate that there is significant variation in the monthly, 
seasonal and annual runoff. In 2001s, 2011s and 2021s, total annual rainfall converted into 
the total average annual runoff for Kolar river basin were 16.05 %, 19.70 % and 14.91 % 
respectively. The highest total surface runoff has been observed in 2011 during the rainy 
season. The change in climate variables such as precipitation and temperature pattern were 
analyzed which indicate change increasing pattern and intensity.The importance of effects of 
climate change, make it essential to apply them for proper management in order to adapt to 
climate change in the future policies of the basin management. 
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The present study is based on suggesting measures of reviving Kanari river originating from 
Ghutehi hill region located at Ghutehi village (Sihora Tehsil) in Jabalpur discrict of Madhya 
Pradesh. For Land Use Land Cover (LULC) change detection study, satellite image of Sihora 
Tehsil, Jabalpur District, covering Kanari River Watershed were acquired for four Epochs: 
1990, 2004, 2009 and 2019 from Global Land Cover Facility (GLCF) an Earth Science Data 
Interface. Multi-temporal Landsat-5, Landsat-7, Landsat-8 Thematic Mapper (TM) imagery 
for the year 1990, 2004, 2009 involving high resolution Sentinel 2A cloud free Multi Spectral 
Sensor (MSS) Level-1C imagery for the year 2019 was utilized for mapping the LULC 
classes of Kanari river watershed (1990 to 2019). The study attempted to assess LULC 
change and their effects on hydrological and functional regime of river Kanari watershed at 
Jabalpur district. For the 2004, 2009 and 2019 image, accuracy assessment was performed 
because of good availability of ground truth at this period. Another technique that was then 
utilized for obtaining the land use land cover variations at stated time period namely overlay 
procedure. To depict the key change types in the Kanari river watershed a two-way cross-
matrix acquired by the application of this methodology was utilized. The observations of the 
study finally concluded there is considerable land use land cover change over period of 29 
years in Kanari river watershed. There was significant rise in agriculture land by about 
53.08%, and a downfall in waterbodies  by  about 92.07% from the year 1990 to 2019.  
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Seeing the present scenario of water crisis in the country and changing climate conditions, 
the groundwater resource management is essential for food, water security, and economic 
growth. Groundwater is a hidden natural resource that cannot be directly detected; therefore, 
mapping of this resource can be a challenging task. Due to the highly variable geological 
conditions in the Ken Basin, groundwater potential mapping is more complex and 
challenging and still not studied well. Hence, an attempt has been made in this study to 
demarcate different groundwater potential areas and suitable sites for artificial groundwater 
recharge in the Ken River Basin, India, by remote sensing and GIS techniques. 

The nine thematic factors geology, geomorphology, slope, lineament density, land use/ land 
cover, soil texture, rainfall, drainage density, and water level fluctuation were considered for 
groundwater potential mapping. Three different multi-criterion decision making techniques 
such as Multi-Influencing Factor (MIF), Analytical Hierarchy Process (AHP), and Frequency 
Ratio (FR) were adopted to demarcate various groundwater potential zones. These integrated 
maps were classified into five different groundwater potential zones namely very good, good, 
moderate, poor, and very poor according to index values (high to low). Validation of the 
groundwater potential zones, developed by MIF, AHP, and FR, was carried out through ROC 
curve method. 

FR model was considered as an evidence or indicator approach; therefore, the comparison 
was done between groundwater potential zone maps derived by MIF and AHP. The result 
reveals that AHP isthe most accurate method. Then the critical area was identified in the 
study area for artificial recharge. The suitable sites for artificial groundwater recharge 
structures as their locations were identified with an accuracy of 66%, 68%, 74%, and 70% 
respectively for percolation tank (649), staggered contour trenches (2607), nala bund (426), 
and check dam (3659), respectively. The geoinformatics technique with an appropriate multi 
criterion decision making approach played a significant role in identifying suitable sites for 
the augmentation of groundwater recharge. 
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The paper reports on the geochemical investigation of metapelites (gneisses, schists and 
phyllites) from Patharkhola of Almora group.  
 
Analysis of major, trace and rare elements were analyzed to infer the tectonic and provenance 
prevailing at that time period. 
 
Geochemical characteristics of these rocks have representation of peraluminous stamp falling 
in the field of sedimentary-metasedimentary source having silty to silty clay protolith. These 
rocks have shown high SiO2  and K2O values representing a high alkalic to shoshonitic 
lineage. Pronounced depletion of elements like Sr and Nb having low concentration with 
respect to PAAS gives an implication of subduction related arc magmatism processes.  The 
enrichment of LREE and depletion of HREE suggest mixing of the terigenous sediments with 
the magma. The discrimination plots have shown the rocks to be derived from acid magmatic 
source related to active continental margin. This can be considered that the subduction of the 
Lesser Kumaun Himalaya leads to the formation of thoelitic magma followed by the mixing 
of melt and crustal part, followed by the asthenosphere upwelling, the generated thoelitic 
magma intruded the overlying lithosphere indicating the K- rich magma associated with arc 
deformation.  
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Intangible natural disasters like drought can perniciously affect the vulnerability of 
dependent marginalized communities and the resilience of ecological systems to adapt to 
climatic extremes. The state government has declared the Sheopur district, which is part of 
the Chambal region and is dominated by the Saharia tribe, to be one of several drought-
affected districts. With a slew of challenges impinging on the members of the tribal 
community as an aftermath of the drought, the continuous migration of the community 
members in pursuit of livelihoods and to escape the detrimental health effects of water 
scarcity is a matter of grave concern. As a result, this study was designed to map the drought 
conditions in order to assist policymakers in making nuanced drought management decisions 
with better-understood imperatives for the district's worst-affected regions. 

 The fuzzy logic-based weighted average criteria were used to understand the adaptation 
capacity by categorizing the study area into different vulnerability classes. The fuzzy logic 
method is an approximate reasoning method derived from fuzzy set theory to deal with model 
uncertainties. The membership function in fuzzy logic represents the classification of 
elements of a linguistic variable, with the degree of membership varying from complete 
inclusion to complete exclusion. A comprehensive drought risk assessment of the Sheopur 
district was carried out by incorporating all the conditioning factors of drought risk with their 
relevant criteria. 

The results of this study show that most of the area in the district falls under the moderate to a 
high category of drought vulnerability. The eastern parts of the district, which comprises 
blocks like Karahal and Vijaypur, are the worst affected by the drought. The drought 
mapping carried out in this study can assist the relevant authorities in formulating a pragmatic 
drought management plan. 
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Wetlands are frequently located near rivers, lakes, coastal seas, or in low-lying areas that 
experience periodic flooding.Wetlands in India are highly susceptible to the impacts of 
climate change, including rising temperatures, alterations in precipitation patterns, and an 
increased risk of heavy rainfall events.The study analyzed the uncertainties of heavy rainfall 
events (HREs) with respect to return levels (RLs; 20 and 50 years) and evaluated their future 
risk level overthe wetlands of India.A non-stationary evaluation of extreme precipitation 
indices (EPIs) showed that Thane Creek had the highest RLs, followed by DeeporBeel.This 
study evaluated the risk level for each wetland based on parameters of threat, vulnerability, 
and exposure using a fuzzy logic approach.The overall risk assessment showed that Bhoj 
Wetland, NandurMadhameshwar, Sakhya Sagar, Thane Creek, and Wadhvana Wetland are at 
a "High" risk level for both RLs of EPIs.Additionally, the inundation patterns of some of the 
"High" risk level wetlands were mapped using the automated SWIR Thresholding technique 
in Google Earth Engine.This study also attempted to understand the level of risk posed to 
Bhoj Wetland by future HREs through an analysis of spatiotemporal changes and found that 
encroachments and other infrastructure are prone to flooding.The results revealed a 
significant change in the extent of inundation in Bhoj Wetland from 1993 to 2020 and 
showed a trend of consistent water levels in recent years starting in 2016.Thus, the variability 
in the EPIs may be significantly influenced by climatic oscillations that could result in an 
increase in heavy rainfall events in the future and cause wetlands to overflow.These findings 
have important implications for policymakers, as they can be used to evaluate the effects of 
increasing urbanization and encroachments, and to determine effective strategies for the wise 
management of urban wetlands. 
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Space has very harsh environment with highly energetic charge particles. When VLSI 
circuits are exposed to such tough environment it causes single event upset (SEU) in memory 
cells. The main objective of this paper is to design radiation hardened SRAM cell with high 
stability and low power dissipation. 
 
The simulations are performed in cadence virtuoso using 90nm technology file. The double 
exponential pulse is applied as radiation to the storage nodes for determining SEU error and 
recovery time of radiation hardened SRAM cell. N-curve method is used to determine the 
SRAM cell read stability and write ability. 
 
Various RHBD cells are compared in terms of the read and write noise margin. Result shows 
that the read stability of the proposed RHBD12T SRAM cell is 6.6 times high as compared to 
that of SRRD12T cell. The power dissipation of the proposed cell is 353 times lesser than 
SRRD12T cell with equal area overhead. The best-case recovery time of the proposed cell is 
4 times better as compared to the best-case recovery time of SRRD12T cell. The proposed 
cell only lags in terms of write ability which is 3 times less than SRRD12T cell. The 
proposed RHBD 12T cell has least recovery time from SEU induced at its sensitive nodes 
and is fastest among all the considered cells in this paper. The proposed cell satisfies all 
performance metrics criteria required for space application. Many satellites are launched to 
take pictures and provide crucial image data which includes monitoring disasters, climate 
change, military surveillance, space exploration research etc. Such satellites require very high 
image resolution. The high read stability of the proposed 12T RHBD SRAM cell ensures that 
the data stored in the SRAM cell does not get flipped anyhow. Hence, makes it suitable for 
image processing in space applications.  
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The deployment of more than 200,000 IoT devices per square kilometre is anticipated in the 
near future in accordance with the idea of smart cities. So, to meet quality of service (QoS) 
criteria, increase battery life, and be environmentally friendly, future smart mobile devices 
will need a high data rate with low energy consumption. The fifth and sixth-generation (6G) 
networks are expected to be critical enablers for solving the need for high spectral and energy 
efficiency. 
 
To this end, this paper investigates the performance of power beacon (PB) assisted downlink 
cooperative non-orthogonal multiple access (NOMA) in a wireless powered communication 
network (WPCN). Different from existing literature, we implement realistic non-linear 
energy harvesting (EH) model to an intermediate node (IN) along with NOMA to achieve an 
increase in throughput and energy efficiency of the system while ensuring the desired 
performance at the users. The IN deployed in the coverage area of BS, acts as a decode-and-
forward relay to perform cooperative transmission. IN assists the BS in communicating with 
blocked IoT devices after harvesting energy from PB mounted on the BS. IN employs 
NOMA to serve IoT devices with heterogeneous quality of service (QoS) requirements to 
achieve higher spectral and energy efficiency. A practical non-linear EH model is used at the 
IN to power the cooperative transmission to the IoT devices. 
 
The performance of the proposed scheme is compared with the system employing orthogonal 
multiple access (OMA), and it is shown that the proposed method attains improved 
performance in outage probability, system throughput, and system energy efficiency. The 
proposed system can be used to improve lifestyle that requires IoT applications like smart 
cities, smart homes, smart wearables, intelligent grids, structural health monitoring, 
innovative education, smart agriculture, and intelligent transportation. 
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β-(AlxGa1-x)2O3/Ga2O3Heterostructure FET have been gaining worldwide popularity owing 
to its large bandgap(~4.8eV), high critical electric field and ease of the growth process. Such 
material characteristics are essential in the field of high-power devices and switching 
applications owing to its high breakdown voltages, a key role to be played in Electric Vehicle 
(EV)industries. In this work, a compact I-V model for δ-dopedβ-(AlxGa1-x)2O3/Ga2O3HFET 
has been presented, which will be instrumental to further develop industrial standard SPICE 
models, which cam predicts output characteristics with reduced computation time. 

The complexity of the proposed model arises due to two potential wellsformed at theβ-
(AlxGa1-x)2O3/Ga2O3heterostructure and δ-doped layer in β-(AlxGa1-x)2O3 layer. The total 
drain current is the summation of two current, primary current at the heterojunction, and the 
secondary current (parallel conduction) in β-(AlxGa1-x)2O3 layer. We have solved drift-
diffusion model to obtain current at both the potential well, with the charge density obtained 
by Fermi-Dirac solution and Poisson- Schrodinger equations. Finally, a unified model has 
then been proposed which gives total drain current inclusive of parallel conduction applicable 
for all regions of gate voltages. 

The I-V characteristics obtained by the unified model shows good match with the 
experimental results for HFET with different gate length and device dimensions, thus 
justifying it’s validity. Apart from obtaining a compact I-V model, this model gives an 
analytical understanding of parallel conduction phenomenon in δ-doped β-(AlxGa1-

x)2O3/Ga2O3HFET, which has not been reported till date. 
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With wireless communication experiencing exponential growth over the past two decades, 
electromagnetic interference (EMI) becomes a serious issue forcommunicationsystems. 
According to Federal Communication Commission (FCC), the range of frequency for Ultra-
Wide Band (UWB) is 3.1 GHz to 10.6 GHz for unlicensed applications, which are primarily 
used for local or short-distance communication systems. To reduce EMI, this research 
proposes a new electronically reconfigurable Bandstop Filter (BSF).The proposed filter offers 
a UWB response (2.44 GHz-9.65 GHz) with five Transmission Zeros (TZ) and has tuning of 
1 GHz frequency range (8.65 GHz-9.65 GHz) at the upper edge. The proposed filter has 
UWB applications. 
 
The proposed BSF is simulated and optimized using Computer Simulation Technology (CST) 
software (in frequency-domain solver). The filter is designed with Rogers DiClad 880 
dielectric sheet having dielectric constant (�r = 2.2), loss tangent (tan δ = 0.0004), the 
substrate height is 0.508mm and copper material thickness is 0.017mm. The open stubs and 
Step Impedance Resonator (SIR) topology are utilized to obtain UWB bandstop response. 
The concept of variable capacitive loading to get tuning, which is achieved by a varactor 
diode (SMV2019-079LF) and a biasing network is clearly elucidated. 
 
For the validation of the |S| parameter of the proposed tunable BSF filter is carried out using 
the filter's transmission line model (TLM), consequently, even & odd mode impedances are 
calculated analytically, and a lumped equivalent circuit model of the proposed BSF filter is 
extracted. The proposed miniaturized BSF has a size of 0.23λg × 0.32λg. The simulation 
results of the electromagnetic (EM)/distributed model, and the measured results of the 
fabricated prototype are in good agreement. Additionally, a very high skirt factor (SF) of 380 
dB/GHz is achieved. It is observed that, this filter has a very important role to avoid 
unwanted signal between two communication system. 

 
  



49 
 

Electrical and Electronics Engineering 

 

GaAs Nanocone Array-based Hybrid Solar Cells with Excellent Light-trapping 
Capabilities and Enhanced Photogeneration Rate  

 
D.V. Prashant 

Department of Electronics and Communication Engineering,  
PDPM-Indian Institute of Information Technology, Design and Manufacturing, Jabalpur (MP) 

E-mail: 1912609@iiitdmj.ac.in 

 
III-V semiconductor nanostructures with subwavelength scale dimensions have 
demonstrated outstanding charge mobility, optical absorption, adaptability, and recycling of 
photons. However the large scale usage of III-V devices is still limited due to their high 
material cost and requirementof complex fabrication techniques.Therefore, in this work, we 
have proposed an effective design forGallium arsenide(GaAs) thin-film solar cells where by 
incorporating GaAs Nanocone array and polymer coating efficient photogeneration and 
antireflection in the active layer is achieved. 
 
In order to study the optoelectronic performance of the proposed GaAs solar cell we have 
used commercially available Ansys Lumerical software. Moreover, to evaluate the important 
optical performance parameters like, optical absorption A(λ), photogeneration rate 
(Goptical),short circuit current density (Jsc), and optimal geometric configuration the in-built 
finite-difference time-domain (FDTD) module of the software is used. Whereas, to evaluate 
the electrical parameters like, open-circuit voltage (Voc), short-circuit current (Jsc), fill factor 
(FF), and power conversion efficiency (PCE) the Charge Solver module of the software is 
used.   
 
In this work, we have presented a comprehensive optoelectronic study of Poly(3-
hexylthiophene): [6,6]-phenyl C61-butyric acid methyl ester (P3HT:PCBM) / GaAs 
nanocone array based HSC and compared its overall performance with its organic 
counterpart and other nanostructure arrays. The proposed HSC has exhibited an average 
absorptance of 71.63% with a remarkable optical Jsc and Goptical of 24.21 mA/cm2 and 
5.26×1028 cm-3s-1, respectively. Additionally, the proposed HSC can exhibit an average 
optical Jscof 21.04 mA/cm2 at different incidence angles. The electrical simulations reveal 
that, the proposed device can exhibit a remarkablePCE of 17%. 
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Global infectious lung diseases pneumonia and lung cancercaused by viruses and bacteriaare 
crucial components of diagnosis. In the proposed methodology, these diseases are diagnosed 
with less complexity, power, area consumption, and high processing speed,thatgives direct 
impact on cost estimation of the device compared to current technology. 

 
The experimental results of yttria-based memristive system are used to validate the proposed 
memristive crossbar array (MCA) device-based model. Further, employing tunable Q-
wavelet transform (TQWT) and MCA device-based model for effective diagnosis of 
infectious lung through image decomposition and classification of chest X-ray images using 
convolutional neural network (CNN) models. 

 
Chest X-ray images from two different datasets were used in this proposed work for 
automatic image classification of infectious lung using pre-trained CNN models. A small 
dataset with 2193 chest X-ray images and alarge dataset with 5275 chest X-ray images is 
processed through proposed methodology. It can be observed that the parameter values Q-
factor (Q) = 4, redundancy (r) = 3, and level of decomposition (J) = 2 produce the best 
quality output images because of compatibility of wavelet. In TQWT, each filter bank has a 
frequency coefficient represented by ‘ω’ and the optimized level of decomposed chest X-ray 
images sub-band (v) coefficients are fed as input voltages (v) to the MCA device-based 
model. Higher accuracy values of 97.82% are achieved by using EfficientNet and NASNet 
CNN models withintegrated MCA-based model for given datasets compared to other reported 
conventional technologies.The image processing capability of the MCA device-based model 
can enhance the processing speed, accuracy, and operational efficiency of the neural network 
along with the reduction in the number of operations, area, and energy consumption of the 
system.Therefore, the proposed method is used to rapidly diagnose patients with automatic 
detection of pneumonia and lung cancer. 
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On-chip label-free biochemical sensors are popular due to their tiny footprint, excellent 
sensitivity, and high-scale integration and used in water and environmental monitoring, food 
processing, and medical diagnostics.Hybrid plasmonic waveguide holds a great promise as a 
potential nanophotonic platform for variety of applications including biosensing which 
usually requires strong analyte-matter interaction. 
 
We propose a nanophotonic ring resonator based on a slotted hybrid plasmonic waveguide as 
a platform for resonance enhanced sensing with strong light-analyte interaction at the 
subwavelength scale, consisting of a silicon straight rib bus waveguide and a silver ring 
implanted between the Si ring structure on SOI substrate. 
 
The optical mode guided in the bus waveguide gets coupled at resonant wavelength (λres) to 
the slotted ring as hybrid plasmonic (HP) mode which enables efficient bio-sensing.The 
λresdepends upon the environment and dimension of the ring resonator. The SHPW utilized in 
the ring provides larger propagation length (LP) over 2.5 mm with a at the wavelength of 1.55 
µm also, shows broadband propagation of HP mode where the LPremains around 1.2 mm 
over a wavelength range from 1.3 µm to 1.6 µm. A 29.6 nm shift in the transmission spectra 
of the engineered ring resonator is observed on changing the analyte refractive index to 
1.3514 (polluted water) from 1.333 (pure water). The sensitivity for the detection of polluted 
water is reported to be 1609 nm/RIU, which is ~4 times more than dielectric slotted ring 
resonator and 8 times more than the ring resonator with a ridge structure. The proposed 
engineered slotted waveguide structure may be helpful in realizing nanophotonic devices for 
various applications, including biochemical sensing and large-scale photonic integration.     
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Variable speed drives are growing and varying. Drives expanse depend on progress in 
different part of science like power system, microelectronic, control methods, and so on. 
With the use of space vector technique to electrical drive control the, efficiency and 
reliability of drives increase and volume, weight and cost of them decrease. Due to the 
improved operating characteristics they give to the equipment control, Escalators pumps, 
elevators and conveyor belts all operate more effectively if they are soft started. In turn, the 
SVPWM method and FLC method reduces maintenance, conserves energy and plays a 
significant part in improving plant performance and operating costs.This paper presents a 
novel design of a Sugeno fuzzy logic control scheme for controlling some ofthe parameters, 
such as starting current, speed, torque, flux, voltage, etc. of the induction motor. Induction 
motors arecharacterized by highly non-linear, complex and time-varying dynamics and 
inaccessibility of some of thestates and outputs for measurements, and hence it can be 
considered as a challenging engineering problem.The development of advanced control 
techniques has partially solved induction motor’s speed controlproblems; because they are 
sensitive to drive parameter variations and the performance may deteriorate ifconventional 
controllers are used. Fuzzy logic based controllers are considered as potential candidates 
forsuch an application. Further, the Sugeno control strategy coupled with rule based approach 
in afuzzy system when employed to the induction motor yields excellent results compared to 
the other methodsas this becomes a hybrid & integrated method of approach. Such a mixed 
implementation leads to a moreeffective control design with improved system performance, 
cost-effectiveness, efficiency, dynamism, &reliability.  Its performance is therebyevaluated 
for the speed control. The simulation results presented in this paper show the effectiveness of 
themethod developed & have got a wide number of advantages in the industrial sector & can 
be converted intoa real time application using some interfacing cards. 
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According to the global youth tobacco survey (GYTS), Madhya Pradesh holds the highest 

percentage of tobacco consumption among youth that increases no. of oral cancer cases in the 
state daily. Oral, thyroid, and breast cancer are also diseases that need wide attention in 
diagnosis and therapy, particularly in Madhya Pradesh. It is imperative to have a reliable 
method for identifying healthy tissue versus diseased tissue without invasion.We proposed 
photoacoustic spectral response technique (PASR) could be used for differentiating different 
tissues non-invasively. 

The proposed PASR technique consists of:i)the excitation system and ii) the acquisition 
system. In the first part, the laser excitation would be performed using an in-house custom-
developed and cost-effective nanosecond pulsed laser using laser diodes. Acquisition of 
ultrasound signals is performed using an immersion-based ultrasound transducer and custom-
made cost-effective high-speed data logger. 

The section then presents the results of the photoacoustic study using the developed laser 
system on different types of samples, including black rubber, blue Camlin ink, and fixed egg 
samples. Finally, the result section discusses the PASR study on chicken heart, chicken liver, 
and salmon fish liver.The study results show the tissues' peak frequencies to be 0.78 MHz, 
0.62 MHz, and 0.48 MHz for the chicken heart, chicken liver, and salmon fish liver, 
respectively.The results presented in the section demonstrate the effectivenessof the 
developed system in studying different types of samples, including biological samples, and 
identifying different types of absorbers present in them. 
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Surge of air pollution and continuous emission of toxic gases due to rapid industrialization is 
a major challenge for human and environmental safety. Metal oxide (MOX) and 2D TMDs 
based resistive sensors are used for gas sensing. This is mainly due to unpredictability of base 
resistance value of sensing material. 
 
Direct-current (DC) source, an ATmega32 microcontroller, a liquid crystal display (LCD) 
display, reference resistorsto measure the sensor resistance in the range of 10 Ω to 220 K Ω 
with ± 1.9% accuracy. Applied DC source voltage is divided across sensor and reference 
resistors, implying to voltage divider rule.  
 
Herein a cost-effective, tuneable IoT enable wide resistance range readout circuit on PCB 
with Proteus simulation using voltage divider. Three different circuits are designed for Ω to 
KΩ, KΩ to MΩ and MΩ to GΩ via rotatable switches. In addition, for real time monitoring 
Wi-Fi module is integrated via android mobile application. Fabricated circuit is validated on 
Proteus simulation tool, breadboard and subsequently on PCB. 
 
Currently, metal oxide (MOX) and 2D TMDs based resistive sensors are used for gas 
sensing. While major limitation associated with the MOX and 2D TMD based sensor is a 
large resistance variation in the range of a few KΩ to GΩ during the exposure of analyte 
toxic gases. This impediment is not only a challenge in the path of portable and handheld 
sensor fabrication of MOX and 2D TMD sensors but also for organic sensor as well.  
Therefore, from a commercial point of view a critical requirement is to design a universal 
resistance readout circuit, which can automatically tune the resistance readout range from few 
ohms to Giga ohms accordance to the sensing material. 
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Rapidly decliningand overlooked smaller water-bodies (like ponds, streams etc.) needs to be 
conserved for sustainablewater management. Water region analysis can be done through 
segmentation and classification of remote sensing imagery. Time-consuming and cost-
ineffective traditional methodologies lack accuracy, robustness and reliability. Deep learning 
techniques can eliminate these limitations to large extent. 

The proposed methodology uses GaoFen Image Dataset (GID). Animproved encoder-decoder 
network (ID-LinkNet) bridged with boundary-sharpening attention-net and dilated 
convolution is used for water-body segmentation. Switched Convolutional Neural Network 
(SCNN) classifies the small and narrow water-body images. Water quality index value 
decides thetype of management for that region. The proposed work is experimented on 
MATLAB R2020a software. 

The pre-trained encoding structure with ResNet-50 as backbone results in lesser parametric 
calculation (10.8 million). Boundary-sharpening attention-net eliminates the challenge of 
detecting smaller water-bodies with irregular boundaries. It enlightens the water regions and 
easily separates from background. Dilated convolution improves network performance by 
enhancing the receptive field size without altering image resolution. Unlike the existing 
results, segmentation map from the decoder showslarge with small and narrow water regions 
with an accuracy of 98.65%.Switched normalization instead of batch normalization in 
SCNNoutperforms the existing classifiers byachieving the fastest training speed of 6.73 
seconds. Water quality index comparisonwith the standard data divides the smaller water-
regions into two categories: within acceptable range and outside acceptable range. The 
regions within the acceptable quality range could be managed by the Water Resource 
Management (WRM) Department for protecting or creating habitats for freshwater 
biodiversity, healthy fisheries, freshwater farming projects etc. However, that lies outside the 
acceptable limit could be treated by the Regional Municipal Corporationthat can help in 
maintaining the ecological balance, creating a means for automatic flood control, mediating 
the pollution control and carbon cycling, and providing small-scale water supply. 

 

 

  



56 
 

Electrical and Electronics Engineering 

 
Optimal Parameter Estimation of Proton Exchange Membrane Fuel 

Cellusing anImproved Particle Swarm Optimization Technique 
 

Uliya Mitra 
Department of Electrical Engineering,  

Maulana Azad National Institute of Technology, Bhopal (MP) 
E-mail: uliya0289.mitra@gmail.com 

 

 

The value of parametric coefficients in Proton Exchange Membrane fuel cells (PEMFC) are 
not specified by the manufacturer thus it becomes necessary to extract those values as they 
affect the system performance.The losses in the FC systems highly depend on these 
parameters which result in reduced output voltage.To minimize the losses occurring in 
PEMFC, improving output voltage, obtaining a better V-I curve and improving the 
performance of PEMFC system extraction of parameters are a must. 
 
A static semi-empirical PEMFC model is developed in MATLAB to estimate thevalue of 
parametric coefficients. AnImproved Particle Swarm Optimization (IPSO) algorithm is used 
to obtain the optimal values of seven parametric coefficients of PEMFC.The voltage-based 
objective function is proposedto minimize the Sum of Squared Error (SSE) which is obtained 
due to the difference in simulated values and experimental data collected at N points.  
 
Chaotic mapping along with the uncertainty measurement concept is introduced with the 
Particle Swarm Optimization technique to estimate seven parametric coefficients of PEMFC. 
The algorithm coding is done in MATLAB. A 250W PEMFC stack is numerically simulated 
to depict the effectiveness of the parameter determination process. The V-I curve of the 
PEMFC model obtained using optimized values is verified with the simulated model curve. A 
global best value for 250W PEMFC stack was obtained in 60iterations using IPSO that 
showed a higher convergence. The V-I curve obtained in both cases is closely matched. The 
proposed technique maintained its efficacy under different operating conditions. Theresults 
obtained are compared with adaptive RNA Genetic Algorithm, Hybrid Genetic Algorithm, 
Particle Swarm Optimization, Hybrid Artificial Bee Colony, Jaya Nelder Mead, Grey Wolf 
optimizer and Salp Swarm Optimizer used in literature. It outperformed other mentioned 
techniques and proved its superiority over others in obtaining minimum error and a better V-I 
curve. 
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In this work, for the first time, we have demonstrated the individual and the overall impact 
of trap densities at the various practical interfaces present in the proposed Ferroelectric (FE)-
Dielectric (DE) spacer NC-FinFET since, device reliability issues originating due to Bias 
Temperature Instability (BTI), has been of great concern in such emerging devices. 
 
In order to implement such proposed device, respective simulations are carried out using 
SentaurusTCAD. The following electrical properties are calibrated with respect to the ITRS 
projections for 14 nm node production quality FinFET. Thesimulation setup includes 
properly tuned device dimensions, metal work function and conventional drift/diffusion. 
Exploration of interface trap study at the different interfaces of advanced 3-dimensional 
technologieslike Negative Capacitance (NC) FinFET, GAA-FET etc., is of much importance 
to predict the reliability of the device behaviour. The trap states in the proposed device alters 
the polarization dynamics and improves sub-threshold characteristics especially the off-state 
current (IOFF) thus, revealing excellent short channel characteristics. We have further 
evaluated the degree of performance degradation occurring due to interface trapswith the 
help of optimized capacitance matching (FE parameters), hysteretic window, output 
transconductance(gds) and voltage gain (AV) etc. Furthermore, we have also studied the 
impact of trap states on the mixed-mode characteristics of the spacer based NC-FinFET 
Inverter-design. 
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The rapid increase in the demand for food and electricity due to fast growth in population 
intensified the industrial and agricultural activities, causing huge generation of organic and 
inorganic wastes. The wastes generated from agriculture and industrial waste such paddy 
straw and fly ash waste are an escalating issue and their proper utilization as value added 
products are urgently needed across the world.  

In this study, crystalline graphene quantum dots (GQDs) is prepared using agro waste of 
paddy straw via hydrothermal route and GQDs reinforced fly ash polymer nanocomposites 
was prepared for the first time. HR-TEM and XRD investigations confirmed the formation of 
hexagonal GQDs with average diameter of 8 nm. Nanocomposite prepared with GQDs 
reinforcement in fly ash waste under epoxy system was fabricated through the compressive 
molding machine.  

Graphene quantum dots-fly ash polymer nanocomposites showed a substantial and concurrent 
increase in dielectric constant (ɛ') up to ~ 350 compared to fly ash based polymer composites 
(ɛ'~13). The GQDs-reinforced fly ash based nanocomposites possess the high flexural 
strength of 60 MPa, whereas pristine fly ash polymer hybrid composite exhibited flexural 
strength of 35 MPa. The unconventional dielectric enhancement and flexural strength of agro 
waste derived GQDs reinforced fly ash polymer nanocomposite is attributed to the sudden 
increase in the electric dipoles and improved interfacial and chemical bonding of crystalline 
GQDs with fly ash and epoxy. 
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Polycyclic aromatic hydrocarbons (PAHs) contamination may affect the different 
biochemical processes in the soil. Few studies have been conducted to determine the pyrene 
toxicity influences soil enzymatic activities. Therefore, the objective of this study was to 
investigate the effect of pyrene toxicity on enzymatic activities in major soils of India. 
 
Soil samples were collected from Vertisol (Bhopal), Alfisol (Betul), and Inceptisol (Kanpur) 
from research farm as well as farmer fields, respectively. The collected soil samples were 
processed and passed through a 2 mm stainless steel sieve.  For the incubation study, the soil 
samples were moistened to 80% of field capacity and incubated at 30°C. These soils were 
spiked with pyrene at a different level of 0, 1, 12.5, 25, 50, 100, and 200 mg/kg. The soil 
enzymes viz. dehydrogenase activity (DHA) and alkaline phosphatase activities were 
measured at the time intervals of 7 and 45 days after incubation (DAI). 
 
It was observed that increasing the pyrene concentration from 0 to 200 mg/kg resulted in the 
reduction of dehydrogenase activities in Vertisol, Alfisol, and Inceptisol to the extent of 61%, 
65%, and 57% respectively. Similarly, the application of pyrene also negatively influenced 
soil alkaline phosphatase activities. It was shown that raising the pyrene concentration caused 
an alkaline phosphatase activity decrease in these soils of between 60 and 67%.Our study 
suggested thatlong-term exposure to pyrene toxicity from industrial effluent negatively 
affected the enzymatic activities, which may adversely affect nutrient transformation in the 
soil and deterioration of soil health. 
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Coal is inevitable for energy production in India and coalmining activities are 
certainlyassociated with production of acidic/ alkaline drainage. Mine is a prominent sink for 
trace elements that can hamper surface-, ground- water quality and soil fertility. Thus, the 
study aims to (i)assess the quality of mine drainage in view of agricultural uses, and (ii) 
evaluate the impacts of mine drainage on surrounding agricultural ecosystems. 

Initially Singrauli coalfield area was geo-referenced. Subsequently land use assessment and 
contouring were performed using QGIS. Fifty water and sixty soil samples were 
correspondingly collected from ten and twenty different sites of coalfield and surrounded 
agricultural lands. Water samples were analyzed for pH, electrical conductivity (EC), total 
dissolve solids (TDS), dissolve oxygen (DO), sulfate and heavy metals. Soil samples were 
examined for pH, EC, total acidity, exchangeable acidity, organic carbon, available 
phosphorus and potassium.  

Mine drainage water wasmoderately to highly alkaline in nature,which may be due to low 
sulfur containing coal or neutralization of acidity by naturally occurring alkaline 
groundwater.Lower EC and TDS in mine and drainage water indicates very low dissolved 
ions are present in higher pH.The average concentration of sulfate and Mn in mine and 
surrounding water exceeded the permissible limit by FAO and USEPA, while Cu, Fe, Zn, Ni 
and Pbfall behind their respective criticallimit in water. Coal mine and agricultural soils are 
slightly acidic to neutral and non-saline in nature. Higher organic C and available P are found 
in mine soilcompared to the agricultural soil. It has been concluded that, no detrimental effect 
on soil fertility was found in nearby agricultural soils as their soil is the sink of organic C. 
Moreover, mine drainage can be used for the irrigationin nearby agricultural fields by 
modifying the sulfate and Mn concentration. 
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Shielding of high energy photons like X
various industrial wastes are used for radiation shielding application; among them Red Mud 
is one of the most hazardous solid by
Bayer’s Process. The red mud is disposed of in the landfills which occupied too much land 
area. Its high alkalinity (pH˃11), heavy elements leaching and potential leakage or collap
of stockpiled dam are considered as a serious environmental issue. The harmless utilization of 
hazardous red mud in radiation shielding application is one of the prominent directions to the 
remediation of environment. 

Since, the density and atomic numbe
photons. The iron rich red mud (30
Ba(OH)2.H2O and Bi2O3and converted into 
(HC) partially melted red mud as an alternative of toxic

The 4.60 g/cc radiation shielding block was developed by adding 25wt% of Ba(OH)
and 25wt% of Bi2O3 with 50wt% red mud. The 
developed material were investigated using Co
(HVL) of RMR and RMRBaBi blocks are 35.54 and 25.46 mm, respectively at 1.33MeV. 
The HC-RMRBaBigamma shield possess49% attenuation oflead. The 605.93 mm thick HC
RMR and 434.40 mm thick HC-RMRBaBi was found to possess the attenuation equivalent to 
793mm thick concrete. The developed shield can be used to build radiation shielding 
structure instead of toxic-lead and heavy weight concrete. It will reduce the accumulation of 
hazardous red mud and associated environmental problems.
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hielding of high energy photons like X- and γ-ray become a serious concern. Although 
various industrial wastes are used for radiation shielding application; among them Red Mud 

e most hazardous solid by-products of alumina industry generated during the 
Bayer’s Process. The red mud is disposed of in the landfills which occupied too much land 

˃11), heavy elements leaching and potential leakage or collap
of stockpiled dam are considered as a serious environmental issue. The harmless utilization of 
hazardous red mud in radiation shielding application is one of the prominent directions to the 

Since, the density and atomic number plays a very crucial role in attenuation of high energy 
photons. The iron rich red mud (30-60% of Fe2O3) mixed with certain weight percentage of 

and converted into γ-ray shielding materials through hot compacting 
d red mud as an alternative of toxic-lead and heavy weight concrete.

The 4.60 g/cc radiation shielding block was developed by adding 25wt% of Ba(OH)
with 50wt% red mud. The γ-ray attenuation characteristics of the 

were investigated using Co-60 source at 1.33MeV. The half value layer 
(HVL) of RMR and RMRBaBi blocks are 35.54 and 25.46 mm, respectively at 1.33MeV. 

RMRBaBigamma shield possess49% attenuation oflead. The 605.93 mm thick HC
RMRBaBi was found to possess the attenuation equivalent to 

793mm thick concrete. The developed shield can be used to build radiation shielding 
lead and heavy weight concrete. It will reduce the accumulation of 

ud and associated environmental problems. 
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Red mud is a hazardous alumina industry waste, which is generated during the production of 
alumina from bauxite ore. Nearly 1.25 – 2 tonnes of red mud are generated during the 
production of one tonne of alumina. Its proper storage and disposal are often overlooked and 
over the years several accidents have been reported due to its spillage. In terms of 
environmental sustainability, its utilization can curb its accumulation and associated 
pollution. One such development is its utilization in the ceramic industry. Red mud is 
composed of minerals such as hematite, anatase, quartz, alumina, calcite, nepheline, 
cancrinite, etc., which can be harnessed for several applications. The iron-rich red mud has 
been effectively utilized as a resource for the development of radiation-shielding tiles 
developed via the ceramic route. This investigation examines the effectiveness of bismuth 
oxide (Bi2O3) and red mud (RBi) mixture for their shielding properties. Mineralogical 
findings at various sintering temperatures revealed the +ormation of various high-dense 
phases such as bismuth ferrite, bismuth titanate, and sodium bismuth titanate. The RBi tile 
sintered at 1050°C possesses the density of 3.46 g/cc. The formation of such high-dense 
phases promoted 99% shielding properties with linear attenuation coefficients (µ) of 0.56 
mm-1 and 0.51 mm-1 at 100 and 150 kV. The half value layer obtained at 100 and 125 kV are 
1.22 mm and 1.29 mm respectively. The peritectic decomposition of the bismuth ferrite phase 
causes the dispersion of melt across the matrix resulting in high flexural strength. Also, the 
leaching of heavy elements wasfound to be well below the permissible limit. These tiles can 
be used in the X-ray diagnosis, CT scanner, bone densitometry, and cath labs instead of toxic 
lead sheets and thereby protect the operating personnel, the public, and the environment from 
radiation hazards. 
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Farmland heavy metal pollution poses a threat to human life. The ability of crops to absorb 
heavy metals is unclear. This study examined the known Cd-accumulator Brassica juncea in 
a clay pot experiment and explored the cadmium accumulation and tolerance in the Indian 
mustard cultivars Varuna and SVJ-64. Additionally, we assessed their potential impact on 
physiochemical parameters in B. juncea as well as phytoextraction of Cd-contaminated soil. 
Both varieties of B. juncea demonstrated strong Cd accumulation and tolerance, with 
translocation factors near to 1 at Cd levels of 112mg/kg, according to the pot culture 
experiment with 0-140mg/kg Cd concentrations. Comparative analysis revealed that the 
Varuna variety accumulated more cadmium than the SVJ-64 variety at 56 to 140 mg/kg 
cadmium in the soil and even at higher concentrations of cadmium in the soil. The reduction 
in physiochemical variables also increases as cadmium content rises, especially in the SVJ-64 
type. The aforementioned findings suggest that Varuna variety is a superior option for Cd 
phytoextraction in soil that has been contaminated with Cd. The outcomes serve as a guide 
for Cd pollution mitigation. 
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Polybrominateddiphenyl ethers (PBDEs), a group of persistent organic pollutants (POPs), 
andemerging contaminants (ECs) have raised concern for human health due to their resistant 
nature,bioaccumulation potential, and toxicity. Therefore, developing eco-friendly and 
sustainabl eremediation technologies to remove PBDEs from the environment is the need of 
the hour. In thepresent investigation, three novel bacteria isolated from a PBDE polluted 
municipal waste dumpingsite in Nagpur city, Maharashtra, India, were acclimatized and 
screened to degrade and utilize BDE209 as a sole carbon source. The bacterial strain BDE 
S2, BDE S3, and BDE S4 were found to have99.93%, 99.23%, and 99.23% similarity with 
the Lysinibacilluscapsici, Bacillus subtilis, andLysinibacillus macrolides, respectively, using 
16S rRNA gene sequencing technique. Geneticsequences of strain BDE S2, BDE S3, and 
BDE S4 were submitted to GenBank, and their GenBankaccession no. is MZ470736, 
MZ474476, and MZ474477, respectively. It was observed that 66%,60%, and 55% of the 
initial BDE 209 concentration were removed by strain BDE S2, BDE S3, andBDE S4, 
respectively, within eight days of the incubation period. Also, 11.88%, 15.17%, and 11.67% 
debromination was observed by the strain BDE S2, BDE S3, and BDE S4, respectively. 
Hexa, penta,tetra, and tri-BDE were detected as metabolic intermediates, which were further 
converted into non-BDE products with the possibility of generating CO2 and H2O as end 
products. As per the analysisof metabolic intermediates, dehalogenation, breakdown of 
diphenyl ether bond, and cleavage of thearomatic ring were observed as probable breakdown 
pathways for BDE 209 by the screened bacterialstrains. The present study is the first of its 
kind study reporting the PBDE contamination in the Indianenvironment and the screening 
and use of indigenously isolated bacteria for the aerobic breakdown of deca-BDE. The study 
will provide new insight into removing these toxic POPs from thecontaminated matrices. 
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Accumulation of heavy metals due to the immersion of idols in the local water bodies 
induces toxic effects disturbing organism’sgrowth, metabolism, or reproduction with 
consequences to the entire trophic chain, including humans. In view of this, the present study 
was conducted to explore the resistance of indigenous bacteria from idol immersion site 
against three different heavy metals (Mn+2, Pb +2 and Zn +2) and their composite. 

The sample collection was done in three phasesi.e pre-immersion, during immersion and 
post-immersion of idols. The water sample collected from the idol immersion site was used to 
isolate the bacteria and their biochemical characterization. The relative growth of bacterial 
isolates wasinvestigatedin the presence of heavy metals by agar dilution method (Nath et al., 
2019), and their antibiotic susceptibility was examined by Kirby–Bauer Disc 
Diffusionmethod (Dutta et al., 2016).  

The relative growth of the bacterial isolates was different in increasing concentration of each 
heavy metal supplemented medium but the general order of resistance against the metal was 
found to be in the order Pb> Zn> Mn. Out of the three most potent isolates, two isolates 
(Bacillusspp 1 and Bacillusspp 2) showed higher tolerance against composite of heavy metals 
(Mn+2, Pb +2 and Zn +2) upto400ug ml-1. The antibiotic investigationindicated isolates were 
resistant togentamycin and kanamycinmay bedue to target modification, altered permeability, 
antibiotic inactivation, and “bypass” of metabolic pathway. Bacterial isolates were sensitive 
to five of the antibiotics tested (nalidixic acid, tetracycline, streptomycin, chloramphenicol 
and clarithromycin). The indigenous bacteriaBacillus spp1 and Bacillusspp 2 are of 
substantial importance due to their resistance to complex of different heavy metals. Hence, 
they can be further be exploited for bioremediation of polluted water containing multiple 
toxic metals.   
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Indian cities arefrequently observing significant intense and severe heat waves forthe last few 
years. It will be primarily due to a significant increase in the heatwave characteristics like 
duration, frequency, and intensity across the urban regions of India. The present study 
assessed the comparison between heatwave characteristics in the historical time (1981 to 
2020) with future projections, i.e., D1(2021-2046), D2(2047-2072), and D3 (2073-2098) in 
SSP 245 and 585 scenarios among Indian smart cities. It is observed that the Southern 
Peninsular and North-Central zones will observe intense and frequent heat waves in the 
future under SSP 245 and 585 scenarios.A nearly two-fold increase in heat waves’ mean 
duration will be observed in the Interior Peninsular, Coastal, and North Central zones of 
smart cities. Thiruvananthapuram city on the west coast has the maximum hazard associated 
with heatwaves among all the smart cities of India under both SSPs.Interior Peninsular Zone 
in South India will observe maximum intensity in May, while all other zones will observe 
maximum intensity in June.This variability in heatwave characteristics severely impacts 
urban sustainability through an increase in energy consumption, declining human health well-
being, etc. This study assists smart city policymakers in making heatwave adaptation and 
mitigation plans for improving the urban health well-being across smart cities of North 
Central, Coastal, and Interior Peninsular homogeneous temperature zones. 
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Upper Lake is the largest lake of Bhopal city. This lake is surrounded by large number of 
small-scale industries and slums. The waste from the industries and surrounding localities is 
directly discarded into the lake.There was a total of 24 species identified during the 2022 Pre-
monsoon season in the Upper Lake Bhopal insect fauna, according to the current 
investigation. 
 
These 24 aquatic bug species were divided into 6 orders and 21 families. The lake's site with 
the most vegetation contained a maximum of 23 species of aquatic insects, whereas the lake's 
site with the least vegetation contained 9 species. The insect fauna from the order Hemiptera 
dominated over Diptera. 
 
Based on the outcomes of the physical and chemical parameters of the water, the level of 
pollution was examined.Air and Water Temperature, Transparency, pH, TDS, Conductivity, 
Dissolved Oxygen, Free CO2,Chloride,Total Alkalinity, Total Hardness, Calcium Hardness, 
Magnesium Hardness, Nitrate, orthophosphate, data obtained from these analysis were 
statistically analyzed to determine and check the present status of Lake. 
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Biochemic tissue salts are defined as essential inorganic salts needed to 
maintainhomoeostasis within living tissue. Kaliphos (from Kaliumphosphoricum) is one of 
the twelve biochemic tissue salts.It is derived from potassium phosphate,and is prepared in 
lactose powder through a process call edtrituration. Nanomedicine is an expanding field, in 
which nanoparticles play an integral part and are known to exist inthe natural world and can 
also be manufactured by scientists. The aim of this study was to investigate the presence of 
nanoparticles in Kali phos (Kaliumphosphoricum) and to find whether it is useful in 
impairment of brain disorders. To investigate whether potassium phosphate nanoparticles 
present in Kali phos, ultraviolet-visible spectroscopy(UV-vis) and Fourier transform infrared 
spectroscopy (FTIR) were used.To analyze the biochemical parameters, brain homogenate 
was incubated with different potencies of Kalium Phosphoricum, 25% homogenate of normal 
brain tissue of albino rat was made with the help of ice cold 0.02 M Tris-Cl (pH 7.4) buffer. 
Different antioxidant enzymes and glycolytic enzyme activities were measured. It may be 
concluded from this investigation, utilising these chosen potencies, that the biochemical 
tissue salt Kali phos does contain nanoparticles of potassium phosphate, adding to the 
development of the nanomedicine field. Lower potency remedies were more effective in 
modulating the level of antioxidant (Superoxide dismutase and Catalase)and glycolytic 
enzyme (Lactate dehydrogenase).These results may expand the range of use and applications 
of biochemical tissue salts, lay the groundwork for the creation of empirical homoeopathic 
evidence, and bring innovative research avenues. 
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Exposure to acrylamide (AA) through food is almost inevitable, and this kind of toxicity 
may cause lifelong harm. It has been associated with male sexual dysfunction and infertility. 
Plant-derived flavonoids are considered pharmacologically active compounds, and their 
application in therapy is growing. Caffeic acid (CA) and hesperidin (Hes) are effective 
antioxidants. Thus, the current study was designed to evaluate the ameliorative effect of 
flavonoids against AA-induced testicular dysfunction in rats. 
 
The entire study was divided into four sets of experiments. In 1st and 2nd experiment selection 
of optimum dose of CA and Hes (10, 20, 30, 40 mg/kg, orally for 3 days) followed by AA 
(40mg/kg, orally for 10 days) exposure was done. In 3rd experiment, the comparison of the 
effective dose of test drugs (40 mg/kg for 7 days after AA treatment) was evaluated against 
sub-chronic exposure to AA (20 mg/kg for 28 days). In 4th experiment, molecular mechanism 
of recovery of a confirmed effective drug was evaluated. 
 
CA and Hes significantly reduced LPO and improved antioxidant status in acrylamide-
challenged rats in a dose-dependent manner. Although, the effects of CA and Hes at the dose 
of 40 mg/kg were almost similar to control group. In comparative studies, both therapeutic 
drugs enhanced the activity of GSH cycle enzymes and restored testicular triglycerides, 
cholesterol, and seminal fructose. However, Hes showed excellent recovery against sub-
chronic exposure to AA. AA Intoxicated rats have more abnormal spermatozoa, fewer 
epididymal sperm, altered serum testosterone, FSH, and LH levels, increased DNA damage, 
and apoptosis. On the contrary, Hes improved semen quality, restored serum hormone, and 
reduced testicular degeneration, DNA damage, and cell death in AA intoxicated rats. In 
conclusion, it is reasonable to say that Hes, a natural antioxidant, is a promising agent in 
alleviating all the toxic insults caused by AA. 
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Heavy metal like lead and chromium present in environment in large quantities cause a 
severe environmental concern.Significant risks to the environment and agriculture are posed 
by heavy metal contamination of the air, water, and soil as a result of increased urbanisation 
and industrialization. Heavy metal pollution in soils can harm nearby ecosystems, 
groundwater, agricultural productivity, and human health because of its persistence and high 
toxicity. Heavy metals are accumulated in the tissues of plants growing in metal-
contaminated soil, which can have a negative impact on the morphology of the plant. The 
present study was carried out to determine the effect of different concentrations( 50ml, 
100ml, 150ml and 200ml)  of  chromium and lead on  morphological attributes of three 
varieties (JS:335,JS:80-21,JS:75-46) of soybean(Glycine max). The result of the present 
study showed  that the exposure of Glycine max  to Pb and Cr  resulted in a decrease in total 
length, number of nodes and  number of leaves of a plant. The shape of leaves  in case of  
treated  plants was also changed from ovoid to heart and oval shapes, at higher concentration 
of heavy metals. Among the three different varieties (JS:335,JS:80-21,JS:75-46) of 
Glycine.max(soybean)JS:335 showed maximum reduction and the JS:80-21 showed least  
reduction in the growth of a plant. Lead treatment  proved more toxic than chromium 
treatment for all the three different varieties(JS:335,JS:80-21,JS:75-46)  of Glycine max. 
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Laboratory bioassay was conducted to investigate the allelopathic effect of aqueous leaf 
extract of Lantana camara L. on seedling growth of Psoraleacorylifolia L. Lantana camara 
Lleaf extracts have significant impact on seed morphological parameters such as height of 
plants, number of branches, number of leaves and root length. The dosing effect of different 
concentrations of Lantana camara L. leaf extracts (25, 50, 75 and 100%) on treated plants 
were recorded and compared with control plants (Distilled water). The aqueous extracts of 
Lantana camara L. causes inhibitory effect on height of plants, number of branches, number 
of leaves and root length of Psoraleacorylifolia L. plant species on increasing the 
concentration of Lantana camara L. This study disclosed that higher concentrations of leaf 
extract irregularly affected the seedling growth of Psoraleacorylifolia L. than lower 
concentrations. Morphological parameters such as number of leaves and length of roots were 
more inhibited than height and number of branches. From this study it is found that Lantana 

camara L. causes inhibitory effect over seedling growth of Psoraleacorylifolia L. which may 
be possibly due to allelopathic chemicals present in it. 

 

: 
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Phalaris minor (Retz.)is anannual weed, which infests several crops during the winter 
season, particularly the wheat crops.Meiotic studies revealed a chromosome number of n=14 
(2n=28) for this species, which is in agreement with the various previous reports for this 
species. Phalaris minor a self-pollinated annual grass weed, is also known as small 
canarygrass and littleseed canarygrass.  
 
For meiotic studies, young panicles (inside of flag leaf) from at least 10 plants were collected 
in the early morning between 9-11am and immediately fixed in a freshly prepared Carnoy’s 
fixative (composed of 1:3 acetic alcohol solution) for 24 hours. Thereafter, the anthers were 
excised from appropriate buds and squashed in a drop of 2% iron acetocarmine on a glass 
slide. From temporary slides, the PMCs showing suitable chromosome counts were 
photographed with the aid of Leica photographic microscope. 
 
In this present investigation the prominent chromosomal aberrations were stickiness, bridges, 
laggards at metaphase and at anaphase and disturbed polarity were also reported. The overall 
frequency of meiotic aberrations at various stages of meiosis indicated that metaphase 
aberrations were more common followed by anaphase and telophase aberrations.In this 
present analysis the prominent chromosomal aberrations were stickiness, bridges; laggards at 
metaphase and at anaphase and disturbed polarity were also reported. The overall frequency 
of meiotic aberrations at various stages of meiosis indicated that metaphase aberrations were 
more common followed by anaphase and telophase aberrations. 
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The regulation of calcium ([Ca2+]) signaling depends on the numerous mechanisms such as 
source inflow, binding proteins, endoplasmic reticulum (ER) handing through serca pump, 
IP3 receptor, ryanodine receptor, etc. in neurons. The alterations in these mechanisms are 
associated with the conditions of Ischemic neurons. Very few researchers explored the 
fractional-order calcium dynamics along with either spatial or temporal dimensions in neuron 
cells. But, no investigation has been noticed for nonlinear fractional-order calcium dynamics 
along with spatial as well as temporal dimensions in neurons. The nonlinear fraction-order 
spatiotemporal calcium signaling in Ischemic neurons has been solved numerically using 
Crank-Nicolson method with Grunwald approximation for spatial dimension and L1 formula 
for temporal dimension with Gauss-Seidel iterations. The effects of cell memory and 
superdiffusion of calcium ions with several mechanisms like serca pump, IP3 and ryanodine 
receptors, source inflow, buffer, etc. have been explored on the [Ca2+] distribution in 
Ischemic neurons. The roles of cell memory and superdiffusion of calcium ions mechanisms 
are crucial in the regulation of [Ca2+] signaling in Ischemic neurons and the dysregulation in 
these mechanisms may result in the advancement of Alzheimer’s disease. 
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Objective of our paper is to derive the iterative formulae for degree and edges of line graph 
of complete, bipartite and regular graphs that are useful to obtain chain of line graph of 
related graph. The iterative formulae obtained will be helpful for algorithm on the line 
graphs, in case of graph theoretical problems based on coloring and partitioning of graph.  

We discuss iteratively the line graph of some well known graphs including the line graph of 
complete, bipartite and regular graph in generalized way, with the derivation of iterative 
formulae for degree and edges of the specified line graph. The result justification is given on 
the basis of some well known results with the aided advantages. 

We observe that the line graph of complete, bipartite and k-regular is a regular graph, so we 
focus on the iterative formulae of line graph of k-regular graph and use it to find the iterative 
formulae for the complete and bipartite graph. The obtained formulae satisfies the well 
known results with the advantage of justification of regularity and used directly to find degree 
and number of edges of any iteration of the specified line graph. Now using the obtained 
results, we can find out the line graph of any iteration and the matrix for it. These formulae 
are useful in algorithms of graph coloring, partitioning followed in scheduling, transportation 
and assignment problems. so that we can use it for practical implementation.   
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Fire outbreaks pose a significant threat to human life and property, making early fire 
detection of utmost importance for effective fire control and evacuation management. The 
objective of this work is to introduce a novel early fire detection framework by using a level 
set segmentation and fractional order derivative based variational model with a mixed data 
CNN-LSTM model. 

The experimental dataset contains data in the form of image sequences (videos) of different 
scenes belonging to Fire and Non-fire classes.A pre-processing step is performed on these 
image sequences to produce fire color enhanced grayscale image sequences. These pre-
processed sequences are input to a level set segmentation based fractional order variational 
model, that encodes the fire motion information in the form of optical flow. Also, pre-
processed sequences are thresholded to construct binary masks. Using binary masks, the fire 
motion region is localized on optical flow fields and 4D fire feature vectors are calculated. 
Finally, the reference image frame and its corresponding sequence of 4D vectors is fed to a 
mixed data CNN-LSTM model for classification and detection purpose. 

In first experiment, probability scores are calculated for the presence of fire in a scene. The 
results depicted high probability scores for the scenes containing fire and low scores for the 
scenes containing no fire. Second experiment analyses the performance of the proposed 
framework by using confusion matrix, ROC curve and scatter plot. This experiment exhibits 
that the confidence level of accurate fire detection by the presented approach is quite 
satisfactory. Third experiment provides a comprehensive comparison of the propounded work 
against several state-of-the-art works for fire detection. The comparison showed that the 
presented work outperforms the other existing works. Finally, an ablation study is conducted 
on the proposed framework to emphasize the significance of each component of the 
framework. 

 

 
 
 
 
 
 
 
  



76 
 

 
Mathematical Sciences 

 

Dual To Chain Ratio-Type Exponential Estimator For  
Finite Population Mean 

 

Nitu Barod 
School of Studies in Statistics,  

Vikram University, Ujjain (MP) 
E-mail:  neetubarod025@gmail.com 

 

In survey sampling, when population mean of auxiliary variable is not known, it is better to 
use two-phase sampling. This method is widely used in survey research to increase the 
efficiency of estimators and to reduce cost of the surveys. In this paper, our objective is to 
develop an estimator which has more efficiency compared with other considered estimators 
in two phase sampling. 
 
Singh and Khalid (2015) developed exponential type chain dual to ratio estimator for 
population mean of the study variable in two-phase sampling. Motivated by Singh and Khalid 
(2015), this paper is an effort to develop a dual to chain ratio-type exponential estimator in 
two phase sampling for finite population mean. The bias and mean squared error for the 
developed estimator have been obtained up to the first degree of approximation. The paper 
also shows the conditions under which the developed estimator is more efficient than other 
considered estimators.   
 
By using a simulation study, the performance of the developed estimator  has been studied as 
compared to usual mean estimator, dual to ratio estimator in double sampling, dual to ratio-
type exponential estimator and Singh and Khalid (2015) estimator. This study has been 
conducted on four different pseudo populations generated by using R software. The 
performance of different estimators has been observed on the basis of mean squared error and 
percent relative efficiency. The result so obtained proves that the developed estimator is more 
efficient than other considered estimators. So, the developed estimator is recommended for 
the use in practice for the estimation of population mean. 
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Present study is focused on a medical problem called stenosed artery. It refers narrowing or 
blocking of the artery. It happen due to arteriosclerotic plug formation on the lumen of the 
artery. The shape of the stenosis has been taken axial symmetric and radially asymmetric.  
 
The problem is formulated with the help of a two-phase blood flow power law model. Non-
Newtonian nature of blood is considered that hold power law. Physical quantities have been 
expressed into tensorial form. Analytical and numerical methods are used to solve equations 
under boundary conditions.  
 
Effects of various parameters on blood flow like stenosis size, flow flux, resistance, 
haematocrit, pressure dropetc have been studied and shown through various graphs. 
Parameter � flow which ensures that thefluid is Newtonian or non-Newtonian, it’s impact 
onpressure drop, resistance to and flow flux has been obtained during the disease and shown 
through the graph. A relationship between pressure drop and haematocrit has been obtained 
which is helpful to predict fluctuation in blood flow during stenosis. We have also given a 
medical use of this model with the help of pathological data. We also analysed steady and 
laminar flow in an artery for different heights of stenosis. Study of various physiological 
parameters have been done on the basis of blockage percentage and concentration of 
haematocrit. Nature of RBC phase has considered as liquid packets in a semi permeable 
membrane, that makes this model near to the reality. 
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When population is heterogeneous, stratified random sampling is used. Application of 
stratified random sampling assumes the advance knowledge of sampling fane as well as strata 
weights. Ratio estimates require advance knowledge of population mean of auxiliary variate. 
When it is not known, stratified two phase sampling is sampling used. In, stratified two phase 
sampling, first a large sample is drawn from each stratum to estimate population mean of 
auxiliary variate and then sample of required size is drawn from each stratum and study and 
auxiliary variates are observed. Objective of this paper is to develop a chain ratio type 
estimator for finite population mean in stratified two-phase sampling.  

Chand (1975) envisaged chain ratio type estimators for population means in simple random 
sampling.Many chain ratio and product estimators for population mean were studied by 
Singh and Nigam (2021). Motivated by Chand (1975) and Singh and Nigam (2021), in this 
paper a new chain ratio type estimator of population mean in stratified two-phase sampling 
has been developed. 

The bias and mean squared error of the suggested estimator have been obtained up to the first 
degree of approximation. The suggested estimator has been compared with usual unbiased 
estimator, ratio estimator and exponential type ratio estimator in stratified two-phase 
sampling. We have shown that the suggested estimator performs well in comparison with 
other considered estimator by empirical study. 
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Mathematical formulations of most physical and engineering problems involve ordinary 
differential equations (ODEs). The real life problems are generally modeled as linear and 
non-linear differential equations. Analytical approaches are often inefficient in finding the 
exact solutions of complex ODEs and therefore in this paper, a numerical method is proposed 
to find approximate solutions of differential equations using metaheuristic optimization 
algorithms. 
 
In this paper, ODEs are modeled as optimization problems to determine their approximate 
solutions by considering initial and/or boundary conditions as constraints using the concept of 
polynomials as the base approximation function. The unknown coefficients of the 
polynomials are calculated using metaheuristic algorithms such as Particle Swarm 
Optimization (PSO) and Differential Evolution (DE) in order to obtain approximate solution 
with minimal error, which is calculated using Root Mean Square Error (RMSE). The 
proposed method is applied to get the approximate solution to Initial Value Problems and 
Boundary Value Problems. For all test problems considered in this paper, the algorithms have 
been implemented using MATLAB programming software and 10 independent runs were 
done on computer. 
 
The effectiveness of the method is demonstrated by a graphical comparison of the computed 
approximations with the exact ones, which is evident from the closeness of the two graphs. 
The performance of the proposed method is also shown by evaluating RMSE. Thus, it is 
found that the methods proposed in this paper show better performance over the methods 
PSO and WCA-LSW (Water Cycle Algorithm – Least Square Weight Function) as suggested 
by Babaei and Sadollah et al. respectively, in their papers. 
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The new class of Sylvester-like absolute value matrix equation (new class of Sylvester-like 
AVME) is a new and not-much explored topic for researchers in the optimization field. 
Firstly, Li [Journal of Optimization Theory and Application, 195(2), 2022].in 2022 
considered the new class of Sylvester-like AVME AXB - |CXD| = F with A, B, C, D, F 
∈R^{n \times n} are given and X ∈ R^{n \times n} to be determined. The new class of 
Sylvester-like AVME have many applications in various fields of applied mathematics like 
game theory, linear complementarity problem (LCP), robust control, interval matrix 
equations and so on. 
 
 Based on our knowledge, the study of Sylvester-like absolute value matrix equation is going 
in two directions: one is a theoretical analysis, where some necessary and sufficient 
conditions are obtained for the solution of Sylvester-like AVME and another one is to 
develop some numerical methods for the solution of Sylvester-like AVME. Solving and 
checking the uniqueness of the solution of the Sylvester-like AVME is an NP-hard problem. 
So, the study of the new class of Sylvester-like AVME is challenging for the researchers. 
 
 In this article, some new sufficient conditions for the unique solvability of a Sylvester-like 
absolute value matrix equation AXB - |CXD| = F are given. This work is an extension of the 
published work by Li [Journal of Optimization Theory and Application, 195(2), 2022]. Some 
new conditions also obtained, which were not covered by Li. We also provided an example in 
support of our result. 
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To analyse novel coronavirus disease (COVID-19) transmission in India, this article 
provides an extended SEIR multicompartment model using vaccination as a control 
parameter. The model considers eight classes of infection: susceptible (�), vaccinated (�), 
exposed (�), asymptomatic infected (�), symptomatic infected (�), isolated (� ), hospitalised 
(	), recovered (
). To begin, a mathematical study is performed to demonstrate the 
suggested model’s uniform boundedness, epidemic equilibrium, and basic reproduction 
number. The findings indicate that if, 
� <  1, the disease-free equilibrium is locally 
asymptotically stable; but, if, 
� >  1 the equilibrium is unstable. Secondly, we examine the 
effect on those who have received vaccinations with what are deemed optimal values. The 
suggested model is numerically simulated usingMATLAB 14.0, and the results confirm the 
capacity of the proposed model to provide an accurate forecast of the progress of the 
epidemic in India. Finally, we examine the impact of immunisation on COVID-19 
dissemination. 
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This paper studies bifurcation analysis and resonances in a discrete-time model for non-
overlapping generation. The local stability conditions of all the fixed points in the system are 
determined. Here, codim-1 and codim-2 bifurcation, including multiple and generic 
bifurcations in the discrete model, are explored. 
 
The model undergoes fold bifurcation, flip bifurcation, Neimark-Sacker bifurcation and 
resonances bifurcation of codimension-2 at different fixed points. Using the critical normal 
form theorem and bifurcation theory, this study obtains the normal form coefficients to 
confirm the non-degeneracy of codimension-1 and codimension-2 bifurcations in the model. 
 
In this paper, we discussed a discrete version of a two-species model. The numerical 
simulation confirms our analytical findings. It gives a wide range of periodic cycles and 
bifurcation in the system. In the model, Neimark-Sacker bifurcation signifies that both 
species can fluctuate near critical parameter values, and stable fluctuations seem. The 
resonance bifurcation in the discrete-time map indicates that both species coincide till order 4 
in stable periodic cycles near some critical parametric values. 
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In rural areas, which often have limited access to reliable electricity, gas-turbine hybrid 
cycles can provide a more stable and consistent source of power. India is a developing 
country, and its energy demands are increasing day by day. The economy of a country 
depends on energy consumption. To meet the gap between demand and supply and boost the 
economy, a hybrid power generation system is proposed. 
 
A high-temperature fuel-cell is integrated with the conventional gas-turbine to improve its 
efficiency by more than 50%. A MATLAB-based fuel-cell model is validated and then 
integrated with the gas turbine cycle. The base case of the proposed hybrid cycle has a 
pressure ratio of 2, and the temperature of the compressor turbine is 1250 K. 
 
Performance can be assessed quantitatively and qualitatively using the first and second laws 
of thermodynamics, respectively. The impact of pressure ratio (rp) and turbine inlet 
temperature(TIT) on various operating parameters is discussed. The network output increases 
as the rp increases due to the increased expansion of combusted gas in the gas turbine. The 
additional work obtained from SOFC can increase the network's output by 49.637%. The 
proposed hybrid system achieves maximum energy efficiency (71.94%) and efficiency 
(67.87%) at rp 10 and compressor turbine temperature of 1250 K. The energy efficiency of a 
semi-closed loop hybrid gas turbine will decrease from 54.39% to 45.62%, due to the 
"crossover effect" in the fuel cell. It is the case when fuel is not completely consumed within 
the fuel cell and leaves as unreacted fuel, which is then combined with air in the combustion 
chamber for complete burning. Maximum exergy destruction was found in the combustion 
chamber of SCGT and in the SOFC of SCHGT, at 35.6 and 37.7%, respectively. This paper 
also covers the methods to reduce exergy destruction within the component. 
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In the present scenario, Industry 4.0 and circular economy are the two focus areas of Indian 
manufacturing industry. Industry 4.0 is coupled with advanced technologies such as Internet 
of Things, Big Data, Cybersecurity, Cyber-Physical-Systems, and Additive Manufacturing. 
On the other hand, circular economy works towards sustainable development by transforming 
a linear economy into a circular formation. The integration of these emerging approaches 
have the capability to transform Indian manufacturing through real-time monitoring, identify 
failure and error, product usage pattern and minimize breakdown. Therefore, the present 
study investigates the implementation of Industry 4.0 on the performance of circular 
economy in the Indian manufacturing industry through a survey method.  
 
Structural equation modeling technique is utilized for descriptive analysis and hypothesis 
testing of the results. A questionnaire was established and sent to 250 manufacturing 
industries. A total of 98 responses were considered appropriate for the study. A Partial Least 
Square Path Modelingtechnique of structural equation modeling is utilized to analyze the 
collected data using Smart PLS 3.0 software. 
 
The results of the study show that Internet of Things, Big Data and Cyber-Physical- Systems 
are the major driving forces which may improve the triple bottom lineperformance of the 
Indian manufacturing industry. Further, these results may help the industrialist and 
researchers to implement Industry 4.0 and circular economy in their industries in an effective 
manner. 
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To counteract the drawback of cosine loss at higher latitudes in current concentrated solar 
power (CSP) technology, the Cross-Linear (CL), a recently developed CSP technology, has 
been investigated for process heat application. Moreover, a novel solar tracking technology 
has been developed to improve the optical performance of CSP systems.The solar multi-axis 
tracking system is designed in a way that it allows the concentration system to trach the sun 
along the azimuth throughout the day. In this way this research line proposed a novelty 
concept based on a rotary concentration system which reduces the shadowing losses and 
allows the concentrators to move with respect to fixed system.  
 
The analytical model was created and validated using numerical analysis and experimental 
work in the context of the climatic conditions of Bhopal, India, which is located at 77.4126° 
longitude and 23.2599° latitude.The simulation was conducted under the direct normal 
irradiance of 756.47 W/m2. The primary goal of thermal investigation is to identify the ideal 
inlet condition for the heat transfer fluid while taking three criteria into account: heat transfer 
fluid (HTF) outlet temperature, and thermal and exergy efficiency of the receiver. 
 
Following a comprehensive examination of the data, the optimum input temperature and 
mass flow rate are established with noteworthy thermal and exergy efficiency values.The 
analysis demonstrates the utilisation of the CL system for process heat applications at higher 
latitude locations to circumvent the weakness of other existing CSP technologies due to the 
air's wide operating temperature range as a heat transfer fluid.The present system, which 
incorporates a revolutionary tracking mechanism, is suitable for the process heat industry as it 
requires less space. 
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Due to the rapid depletion of fossil fuels and the rising demand for fuels in public and 
transport vehicles, industries, power generators, farm equipment, heavy machineries, etc., 
biodiesel has recently attracted a considerable attention and interest from researchers as an 
alternative fuel due to its adaptability to diesel. The researchers are motivated to come up 
with creative technical solutions to meet the performance of diesel engines without changing 
the existing engines within strict emissions regulations. Biodiesels from various 
biodegradable feedstocks are being researched to replace conventional fuels.  
 
This study aims to analyse and compare the combustion behaviour of a CI engine with 
different generations of biodiesel by evaluating its performance in terms of heat release, 
temperature, pressure, fuel consumption, thermal efficiency, and ignition delay. The research 
was performed on a direct injection, one-cylinder, liquid-cooled CI engine using diesel and a 
20% blend of biodiesel made from three different generations of biodiesel, i.e., palm, 
Jatropha, and microalgae oil. The performance of the diesel engine was evaluated with a 
variable load of 25-100%, compression ratio 17.5, and engine speed of 1500 rpm.  
 
The findings show that the value lies between 31.52-34.80 J/deg. for heat release rate, 70.11-
73.11 bars for cylinder pressure, 12.71-13.94 deg. for ignition delay, 551.97-568.13 K for 
exhaust gas temperature, 31.86-32.67% for brake thermal efficiency, 259.31-289.35 g/kWh 
for brake-specific fuel consumption, and 425.5-876.65 ppm for NOx emissions, at 100% 
load. The M20 outperforms all other biodiesels. The results justified the use of biodiesel in 
contemporary diesel engines and made it a significant contributor to replacing fossil 
fuels.Future studies will look into the use of fourth generation of biodiesel which is the 
genetic modification of the algae biodiesel, using nano-additives with biodiesel, and using a 
sophisticated active emissions control technology called SCR (Selective Catalytic 
Reduction). 
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Solar thermal technology is the most promising approach to utilise solar energy. The solar 
air heater (SAH) is a heat exchanger that moves warm air via a blackened, sunlight-exposed 
metallic absorber plate and a rectangular duct. A solar air heater is a straightforward, 
affordable, environmentally friendly heat exchanger that may be applied to commercial, 
residential, and agricultural drying operations. Additionally, it may be used to heat homes and 
other buildings. Artificially roughened absorbers can significantly improve the thermal 
performance of solar air heaters as compared to smooth absorbers. 
 
Due to the smooth absorber plate, the typical SAH has a worse thermal performance. By 
using a variety of techniques, including an expanded surface, artificial roughness, and a 
thermal storage medium, the collector's thermal efficiency may be improved. This work used 
a mathematical model to analyse the thermohydraulic performance of a solar air heater with 
rough C-shaped ribs. The results of measuring the exergy, entropy, and thermal efficiency 
were compared to those of a smooth duct. The C-ribs absorber has a much better thermal 
performance than the smooth duct. 
 
The Nusselt Number (Nu) is 4 times the smooth duct, and the mean thermal efficiency 
percentage growth is around 40%. This study presents a novel approach to the optimum 
values for maximum thermal performance are Relative roughness height (e/DH) = 0.0422, 
angle of attack (α/90) = 0.33, and Relative roughness pitch (P`/e) =10. The several thermal 
energy losses that cause the SAH's thermal performance to deteriorate have been identified. 
According to the current study, the typical thermohydraulic performance parameter is 3, 
which is greater than the typical roughness. 
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Blast is a major attack by terrorist for present days. The blast has caused serious damage and 
injuries to both public and private property, as well as to people. Therefore, the modern era is 
looking for a blast-proof structure to protect people and valuable property from blast attacks. 
Hence, the objective of this study is to design novel sandwich structures having excellent 
blast-proof characteristics. 
 
The novel blast-proof sandwich panels of super austenitic stainless steel were designed by 
combining square and circular honeycombs in distinct ways. The blast resistance of the 
efficiently designed honeycomb sandwich panels was numerically analyzed on 
ABAQUSExplicit at 1 to 3 kg of TNT blasts for a constant stand-off distance of 100 mm. 
 
The validation study was firstly performed for the verification of the numerical approach, and 
a much closer relationship was seen between the present numerical results and the literature 
experimental results. It was discovered that the circular honeycomb sandwich panel 
outperforms the square honeycomb sandwich panel in terms of blast resistance because its 
honeycomb cells buckle less and the face deflection is smaller. Novel combinations of square 
and circular honeycomb cores in a sandwich construction significantly increase blast 
resistance by reducing face deflection and increasing the percentage of energy absorption by 
the newly designed cores. Therefore, compared to the conventional square or circular 
honeycomb core employed sandwich structures, the combination of square and circular 
honeycomb cores has the best blast-proof characteristics for both layered and unlayered 
honeycomb cases. The novel designed sandwich panels can be applied to various parts of 
armored vehicles to save soldiers’ lives from landmine blasts. It can also be preferred for 
making the hull, decks, and bulkhead of naval ships to make them lightweight, collision-
resistant, and underwater blast-resistant. 
 
  



89 
 

Mechanical Engineering 

 
Investigation on Printability of Semi-Solid Wire Feed Extrusion-Based 

Metal Additive Manufacturing of Al5356 by Induction Heating 
 

Rahul Kumar Choubey 
Mechanical Engineering Discipline,  

PDPM-Indian Institute of Information Technology, Design and Manufacturing, Jabalpur(MP) 
E-mail:  20pmee06@gmail.com 

 
 

Extrusion-based metal additive manufacturing (EBMAM) using induction heating is a 
relatively new process in which metal is melted and extruded layer by layer to build up a final 
product. Unlike thermoplastics used in traditional extrusion-based additive manufacturing, 
metal materials require higher temperatures and more precise control over the cooling rate to 
ensure the quality and structural integrity of the final product. In this process, induction 
heating was used instead of resistance heating to achieve the higher temperatures required to 
melt bare metal filament. The process is like traditional fused deposition modelling, with 
metal filament being fed into a heated extruder, melted, and deposited layer by layer. 
However, the elevated temperature and cooling requirements of metal materials make 
EBMAM a more challenging process compared to traditional fused deposition modelling. In 
this paper, the feasibility of printing aluminium as a filament in the developed EBMAM 
process has been assessed using a cast iron extruder. Initially, induction heating is compared 
to resistance heating; the results show that induction heating provides faster and more 
accurate heating in a shorter time span. A finite element analysis study has been done on a 
cast iron extruder with nine coil turns using COMSOL Multiphysics. Results show that a cast 
iron extruder can achieve a favourable temperature for printing aluminium. Further Multiple 
experiments have been conducted using Al 5356 as a filament material through a cast iron 
extruder. The results show that cast iron can be used as an extruder up to a certain point 
before clogging occurs due to a reaction between the extruder and the filament. Also in the 
results, the effectiveness and use of interchangeable substrates have been shown to provide a 
cost-effective deposition medium in EBMAM. This pilot study provides the basis for printing 
different grades of aluminium and other metals in EBMAM. 
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At present, hydrogen storage by physisorption is being investigated on novel polycrystalline 
carbon nanotubes (PCNTs) in order to utilize them for large-scale applications. Large-sized 
nanotubes are susceptible to structural flaws known as polycrystallinity, which evolve owing 
to the inherent constraints of growth kinetics and purification during the synthesis process. 
 
In this study, molecular dynamics simulations (MDS) were used to analyze the adsorption 
and desorption behavior of PCNTs employing hybrid grand canonical Monte Carlo (GCMC) 
simulations coupled with microcanonical ensembles. Moreover, a distinctive potential energy 
distribution technique was used to compute the adsorption metrics. We further investigated 
the size dependency effects, including curvature, length, and grain boundaries (GBs), on 
hydrogen adsorption functionalities. 
 
The MDS revealed that PCNTs with a moderate grain size of 4 nm are energetically stable 
and adsorption compatible with maximum gravimetric densities of 8.22 and 1.03 wt.% at 77 
and 300 K, respectively. Furthermore, the optimized PCNTs were functionalized with Li 
adatoms of varied concentrations and simulated at various temperatures and pressures. 
Afterward, adsorption/desorption kinetics and isosteric enthalpies of Li-functionalized 
PCNTs (Li-PCNTs)were computed to assess the synergistic impacts of Li adatoms and GBs. 
Li-PCNTs have shown remarkable performance in terms of hydrogen storage and 
deliverability. Consequently, at 77 and 300 K, Li-PCNTs doped with a 25% adatom 
concentration exhibited the maximum hydrogen uptake of 10.36 wt.% and 2.13 wt.%, 
respectively. Additionally, at 77 and 300 K, the averaged isosteric enthalpy of adsorption, 
estimated from the adsorption isotherms, was about 7.07 KJ/mol and 4.03 KJ/mol, 
respectively. Therefore, despite their ability to prevent metal clustering, PCNTs have a 
modest impact on adsorption metrics. Our findings open up new avenues for the utilization of 
PCNTs in large-scale hydrogen storage applications with suitable functionalization strategies. 
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Water pollution is one of the biggest problem for the human health as it affects health, 
economy and spoils bio- diversity.Smart solutions for monitoring of water pollution is current 
demand in world wide. Innovation in sensors, communication, Artificial Intelligence(AI) and 
Internet of Things (IoT) technologies make it real time observations of contaminants in 
drinking water. Fluoride is an essential mineral that plays a crucial role in dental health, but 
excessive intake can lead to health problems such as dental fluorosis, skeletal fluorosis, and 
even neurological disorders. To ensure it falls within the safe limits prescribed by regulatory 
authorities, a developed sensor aims to provide a low-cost and efficient solution for fluoride 
detection using IoT and 3D simulation technology. The system utilizes sensors to measure the 
fluoride levels in real time and a 3D simulation to visualize the results, making it easy for 
non-experts to understand the data.  
 
In this study, 3D Simulated designis selected andnovelmaterial graphene quantum dots 
(GQDs) is developed for sensing fluoride upto 2ppm detection range.Arduino nano 
microcontroller is used for control, Circuito is used for designing circuit, and Solidworks for 
simulations. The method involves activating the I2C interface, testing parameters, and 
publishing the computed concentration to an IoT dashboard. The developed sensor is optical 
in nature and the results are displayed at indicator. This approach is based on the sensor 
fusion concept. 
 
In this paper, we present a design and development of a cost-effective, user-friendly sensor 
for real time monitoring of the water quality based on IoT via a cloud network system. The 
developed sensor can detect the concentration of Fluoride in water samples and alarm the 
user with inbuilt artificial intelligence(AI). The developed sensing device gives more accurate 
results for sensing fluoride. 
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Copper (Cu)-Stainless Steel (SS 304L) multi-material is enduring research topic for various 
engineering applications such as tooling industry, aerospace, power-generation and cryogenic 
applications.  However, Cu-SS multi-material is difficult due to the significant difference in 
thermo-physical properties and poor solubility of Cu and Fe.  Laser Directed Energy 
Deposition (LDED) based additive manufacturing or laser 3D printing (L-3DP) is a one of 
the promising technologies to overcome this issue.  
 
In this pretext, L-3DP of Cu-SS multi-material is carried out at different Cu compositional 
grading approaches, such as direct (GD100Cu), 50% (GD50Cu) and 20% (GD20Cu). The L-
3DP process windows for single tracks and bulk deposition of Cu-SS multi-material are 
identified by varying the laser power, scan speed and composition of Cu and SS304L. These 
L-3DP built Cu-SS multi-material are characterized in terms of build quality, chemical 
composition, microstructural evolution and mechanical behaviour. In addition, numerical 
analysis is carried out on a mould by deploying coupled thermal–structural analysis to 
understand the effect of different compositions on the cooling rates during injection moulding 
process.  
 
Microscopic analysis reveals exclusion of Cu as a thin film at lower Cu concentrations and 
film thickness increases gradually with an increase in Cu concentration along with the 
presence of isolated Cu particles. The defect-free deposition of GD100Cu and GD50Cuis 
carried at identified process parameters, whereas in GD20Cu the formation of micro-cracks 
and inter-layer porosity are the competing phenomenon. Multi-material injection mould of 
Cu-SS is built at identified parameter yields defect free depositions. In addition, numerical 
investigation reveals significant reduction in cycle time (~15-19%) by deploying Cu-SS 
multi-material moulds over 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 building multi-material 
components. 
 
  



93 
 

Medical Sciences including AYUSH 
 
 

A Comparative Study of Cost Variation among Oral Anti-migraine  
Drugs Available in Indian Market 

 
Akash Mishra 

Department of Pharmacology,  
Mahatma Gandhi Memorial Medical College, Indore (MP) 

E-mail:  drakashmishra19@gmail.com 

 

 

Migraine the second most common cause of headache, typically unilateral, throbbing and 
pulsatile in nature and often accompanied by nausea, vomiting, photophobia and 
phonophobia. It affects day-to-day and social activities including work, which has negative 
impact on the quality of life. Though we have many drugs for prophylaxis and treatment of 
migraine, but the cost of these anti-migraine drugs largely vary in Indian pharmaceutical 
market. Objective: Our study aimed to evaluate the cost percent variation & cost ratio of 
different brands of oral anti-migraine drugs available in Indian market. 
 
This study is an analytical and comparative type of economic analysis of commonly available 
anti-migraine drugs in India. We obtained the information about the available branded price 
of 7 single and 10 Fixed Dose Combinations (FDC) of Anti-migraine drugs The cost of 
various commonly used oral anti-migraine drugs were taken from the latest issue of Current 
Index of Medical Specialities (CIMS) Jan 2022, Drug Today Jan-April 2022 and 1mg online 
site. Cost percent variation, cost ratio was calculated using Microsoft Excel Software.                 
 
Total of 7 single anti-migraine drugs and 9 fixed dose combinations showed wide range of 
cost variation. The highest cost percent variation of 433% was seen in Sumatriptan 300 mg 
with cost ratio 5.33 whereas Amitriptyline 10mg showed the lowest cost percent variation of 
47.9% with cost ratio 1.47. Among fixed dose combinations Naproxen 500mg+Sumatriptan 
85mg showed highest cost percent variation of 400% with cost ratio 5.25 and Propranolol 
40mg+Flunarizine 10mg showed lowest cost percent variation of 46.56% with cost ratio 1.46. 
Conclusion: Our study showed a wide variation in cost of oral anti-migraine drugs available 
in Indian market which provides an insight to the prescriber, provides information to Drug 
price control order (DPCO) authorities to minimize the financial burden and improve 
patient’s compliance. 
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Health and Wellness Centres(HWCs) are introduced to deliver Comprehensive 
Primary Health Care in India. Measuring efficiency helps to determine the success with 
which it uses its available resources to produce desirable outputs. As the HWCs are a 
relatively new concept, the current study was conducted to evaluate its efficiency and its 
determining factors in a rural block of MadhyaPradesh. 
 
We used output-oriented Data Envelopment Analysis(DEA) method to estimate the technical 
efficiency of HWCs. DEA method was also used to calculate the Returns to scale to know 
how outputs respond in the long run to changes in the scale/size (inputs such as manpower, 
logistics, capacity building) of the unit and also the reference set or peers for relatively 
inefficient HWCs to improve outputs such as NCD and maternal child health services. A 
Tobit regression model was applied for assessing the association of institutional and 
individual characteristics with the technical efficiency scores. 
 
Out of 25 HWCs in the block only 6 were relatively efficient when compared to the other 
HWCs. The mean TE score of low-performing HWCs was 0.66 (SD- 0.16) which shows that 
the low-performing HWCs could have produce 34 % more outputs with their current level of 
inputs. Seven HWCs need to expand their scale of operations whereas five needs to scale 
down its operations so as to become efficient. For each relatively inefficient HWCs, one or 
more sets of relatively efficient HWCs were suggested scientifically so that they could see 
them as rolemodels for improvement. The target output required by each HWC so as to 
become efficient was also calculated based on the concept of slacks. Factors which 
significantly explain the efficiency scores of HWCs are Age of CHO, Total population 
undercover by the HWC and duration since the CHO was posted in the centre. The efficiency 
of HWCs could be improved by setting an input-output mix formula considering the various 
factors affecting the efficiency. The formula can be designed by looking at the more efficient 
HWCs. Policy makers can develop context-appropriate strategies for supporting HWCs with 
low efficiency to improve their service. 
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Osteonecrosis of the femoral head has a number of different etiological factors, such as 
trauma, steroid usage, and alcohol consumption. It is a degenerative and devastating disorder. 
Imaging is used for diagnosis and staging, including plain radiography for more advanced 
lesions and MRI at any stage. There may be 18 million Sickle cell trait and 1.4 million Sickle 
cell disease patients among the indigenous people in our region in India. The tribal 
communities of Vindhya region are where this disease is most prevalent, but as more people 
move into the cities, it is slowly expanding throughout the country. In this study we find out 
clinical epidemiology of sickle cell disease and diagnosis of osteonecrosis in sickle cell 
patients. This research will be helpful to identify patients at risk in their early phase of  life so 
that preventive measures can be taken also this study will help to find out therapeutic 
approach  of  sickle cell disease. 
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Diarrhea is a global public health issue. It is closely linked to personal hygiene knowledge, 
drinking water quality, and sanitation facilities. Medical students frequently self-administer 
medicines for the treatment of diarrhea without any consultation from the physician. The 
purpose of the study is to determine the usage pattern of drugs for diarrhea among medical 
students. To assess the drug usage pattern, personal hygiene, and sanitation practices among 
day scholars and hosteller medical students.  
 
A questionnaire-based cross-sectional study was conducted at MGM Medical College and 
M.Y. Hospital, Indore. Undergraduate and postgraduate medical students, who experienced 
episodes of diarrhea in the last six months were included in the study. Diarrhea occurring due 
to organic causes were excluded. Data was collected using google form/physical form and 
was analysedusing descriptive statistics. 
 
A total of 254 students who suffered from diarrhea in last six months were included in the 
study out of which 56% were hostellers. The most common drugs used were ofloxacin, 
metronidazole, etc. 37% of them took self-medication and majority of them were hostellers. 
Students were found to eat outside at least once a week. Personal hygiene and sanitation were 
more compromised among hostellers than day scholars.  
 
Personal hygiene and sanitation practices should be improved among medical students, 
especially students living in hostels. These students, despite being from a medical 
background still take irrational medication. Therefore, there is a need for increased awareness 
regarding drug usage and self-medication should be discouraged. 
 

  



97 
 

Medical Sciences including AYUSH 
 
 

Study of Post-Mortem CSF 5-HIAA by UV-HPLC and It's Correlation 
with Psychological Autopsy in Suicidal Deaths 

 
Divya Bhushan 

Department Forensic Medicine and Toxicology,  
All India Institute of Medical Sciences, Bhopal (MP) 

E-mail:bhushandivya1993@gmail.com 
 

The word “suicide” was first introduced in 17th century. It is said to be derived from the 
Latin words Sui (of oneself) and caedere (to Kill) means self-murder. Suicide take the lives 
of over one million people per year, resulting in a "global" mortality rate of 16 per 100,000. 
The neurotransmitter serotonin may be used as a biomarker for a variety of neurological and 
psychiatric illnesses. Mitochondrial enzyme quickly metabolizes it to 5-hydroxy indole acetic 
acid (5-HIAA). By measuring the concentration of 5-HIAA in the cerebrospinal fluid, 
serotonin levels in the brain can be determined (CSF). Low levels of the serotonin metabolite 
5-hydroxyindoleacetic acid (5-HIAA) in cerebrospinal fluid (CSF) are linked to suicidal 
behaviour in people with depressive disorders; however research on this link has been 
equivocal and lacked long-term follow-up. HIAA is mostly analysed by HPLC, 
spectrophotometer or ELISA techniques. In HPLC methods by electrochemical detection for 
HIAA are available in the literature but there is a lack of pertinent literature on the HPLC-UV 
quantification of monoamines in biological materials.  
 
A psychological autopsy (PA) is the reconstruction of events leading to death; ascertainment 
of the circumstances of the death, including suicidal intent; and an in-depth exploration of 
other significant risk factors for suicide. The present study was conducted on a total of 71 
cases (35 suicidal cases and 36 Non-suicidal cases for control) brought to the mortuary for 
medico-legal autopsy. After gathering the necessary information from reliable informant, the 
socio-demographic profile of suicide victims was examined. Using the CSF 5-HIAA we can 
say, suicide as a manner of death with 86% specificity and 54% sensitivity. This study can be 
extrapolated in clinical settings and level of 5HIAA in CSF may be used to predict suicidal 
behavior and may be used to prevent suicide by timely intervention. 
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Tagetes erecta- flowers, Tridax procumbens- whole plant, Azadirachta indica- leaves, Ficus 

benghalensis- bark, Curcuma longa- rhizomes and Aloe vera- leaves are popular all over the 
world for their medicinal value. The present study aimed at developing a formulation and 
validates its wound healing potential in experimental wistar rats and human subjects.   
 
Selected plant parts were subjected to Soxhlet extraction individually. Quantitative analyses 
of various phytochemicals were performed and also determined the Antibacterial activity of 
extracts. The phytochemical based ointment was topically applied wounds of experimental 
animal and human subjects. 
 
The rate of wound contraction and histological observations were made at regular intervals to 
assess the wound healing abilities of the ointment in composition to reference formulation. 
Histological analysis of wound tissues extracted from wound surface of experimental animals 
showed significantly increased fibro collagenous tissue deposition, epithelization, 
neovascularization, and keratinization in response to topical application of phytochemical 
ointment compared to reference drug group. All experimental ointment formulations were 
found significantly effective in wound healing in comparison to marketed standard 
formulation (82.3%). However, ointment with 5% phytochemical composition was found 
much superior with 100% wound contraction on 18th day of application in comparison to 
other compositions of phytochemical ointments viz., 2%, 10%. In human subjects wounds 
completely (100%) healed on 50th day followed by evaluation of its biochemical parameters 
and also examine the infectious load. This study revealed that the phytochemical based 
ointment holds immense therapeutic significance and can be extrapolated to diabetic wounds 
where delay in wound healing is a major issue. 
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Fixed Dose Combinations (FDCs) are products containing two or more active ingredients 
used for a particular indication, in a fixed ratio of doses. Today,thereis a growing concern 
about the ever-growing list of irrational Fixed Dose Combinations (FDCs) which have 
flooded the pharmaceutical market in India. Such irrational use of antibiotic FDCs can 
rapidly give rise to resistant strains of organisms, increasing Adverse Drug Reactions and 
drug interactions which is a serious concern for the healthcare system.The present study is 
designed to fulfil the lacuna in the research regarding rational and irrational FDCs available 
in the Indian market.  
 
To analyse rational and irrational FDCs of antibacterial drugs and to create awareness about 
the extensive use of irrational FDCs among the prescribers. 
 
Data on FDCs available in the Indian market was collected from Current Index of Medical 
Specialities (CIMS)Jan-2022 and Drug Today Jan-Apr-2022.Their rationality was analysed 
based on their pharmacokinetic properties, pharmacodynamic activity, drug interactions and 
those listed in WHO Essential List Of Medicines and National List of Essential Medicines 
(NLEM).The number of companies producing such combinations were listed. A list of 
prohibited drugs which are still being circulated was also given. 
 
A total of 86 combinations were listed, among which 42 combinations were rational and 44 
combinations were irrational. The most common irrational FDC available is Ofloxacin+ 
Ornidazole, produced by 130 companies.A total of 15 FDCs were foundbanned but still being 
manufactured by several companies. 
 
 Many irrational FDCs are being supplied in the Indian market by different companies. 
Awareness about irrational FDCs, generated among prescribers through our study, will help 
to avoid the unnecessary risk of ADRs, drug resistance and financial burden on the patient. 
Hence, scrutiny and a strict review of the regulatory framework for FDC manufacturing and 
marketing is needed for the betterment of patient care in the country. 
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Community health workers performance may be affected by several factors interplaying at 
systemic plane. Hence, understanding such factors through qualitative perspective may aid to 
devise strategies to improve the CHW’s performance.Objective is to decipher the systemic 
interactions between CHWs and their stakeholders.  
 
This study was a qualitative inquiry using grounded theory approach conducted in rural block 
of Madhya Pradesh state in Central India. We adopted purposive sampling to choose the 
participants from low and the high performing CHWs. Apart from the CHWs, the linked 
Auxiliary Nurse Midwifes, Lady Health Visitor, Multipurpose Workers, Community leaders 
and Block level officials were selected. A total of twenty in depth interviews of CHWs, 
stakeholders and two focussed group discussions with nineteen participants were conducted. 
A thematic analysis with the subjective realistic model was created using the transcribed data.  
 
The extrinsic constraints outlined at the community level includes lack of transport 
availability and the resident’s attitude towards CHWs. The health system level constraints 
were irregular incentives, scarcity of drugs and lack of peer support. The inherent lack of 
recognition from health facility and household responsibilities of the CHWs added to their 
concern. The subjective realistic model showed that the clashes faced by the CHWs were 
related to network and transport availability, concurrent surveys, irregular incentives and peer 
support. These clashes resulted in incompletion of CHW tasks and supervisory challenges for 
the peers.Conclusion:The CHW performance was a derivation of immediate context which 
were am bidirectionally influenced by health systems related concerns. 
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Cervical cancer is the third most common cancer in India with an incidence rate of 18.3% 
and the second leading cause of death with a mortality rate of 9.1%. It is a potentially 
preventable disease if there is adequate vaccination against HPV and through proper 
screening and treatment of pre-cancerous lesions. This study aims to assess the knowledge, 
attitude and practices of female undergraduate and postgraduate medical students of MGM 
Medical College, Indore regarding cervical cancer and their vaccination status against HPV. 
 
A cross-sectional study was conducted using predesigned, validated and self-administered 
questionnaire distributed through google forms after taking informed consent from 
participants. Data was analyzed using descriptive statistics. 
 
A total of 132 participants responded out of which 79 were undergraduates and 53 were 
postgraduate residents. 87.1% of them were aware about the risk factors leading to cervical 
cancer while 53% of them agreed that vaccination is effective in preventing HPV infection 
and cervical cancer. We found 14.4% of participants vaccinated against HPV. Half of the 
study population strongly agreed that all married women aged between 30-65 years should 
undergo screening while less than one tenth of them were actually screened before.  
 
Our study population showed good knowledge of cervical cancer and role of HPV 
vaccination as a preventive measure but very few of them were actually vaccinated or had 
undergone screening themselves. Therefore, this study highlights the need of more promotion 
and encouragement of medical students to get themselves vaccinated and go for early cancer 
screening. 
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The aim of the study was to prepare fermented products from papaya leaves (PLF), ripe 
papaya fruit (RPF)& unripe papaya fruit(URPF) and evaluate its anti-hyperglycemic and anti-
oxidant functions in type II diabetic human subjects. 
 
The Papaya leaf fermenta (PLF), Ripe papaya fermenta (RPF) & Unripe papaya fermenta 
(URPF) was prepared by fermentation of papaya leaves, ripe papaya pulp and unripe papaya 
pulp by a Saccharomyces cerevisiae strain.  The phytochemical analysis of PLF, RPF & 
URPF was performed followed by evaluation of its antihyperglycemic and antioxidant 
potentials in type II diabetic human subjects. 
 
The phytochemical analysis of PLF, RPF & URPF showed presence of various bioactive 
compounds. The subjects recruited for the study were administered with PLF, RPF & URPF 
for over a period of 3 months. The impact was assessed by monitoring blood glucose levels, 
glycated hemoglobin and biomarkers of oxidative stress, before and after therapy. Daily 
administration of PLF, RPF & URPFresulted in significant reductions of blood glucose level. 
There was also a significant decrease in Hba1c level. The anti-oxidative markers like GSH, 
SOD and Catalase increase with decrease in TBARS. 
 
Conclusively, the fermented products of Carica Papaya are found to be effective and have 
anti-hyperglycemic and anti-oxidative potential. 
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Colorectal cancer (CRC) is one of the most aggressive types of cancer and a major cause of 
cancer-related deaths in the world. The connection between diet and cancer is still a 
challenge, and its establishment is yet to be researched. The objective of the study is to 
determine the possible relationship between dietary risk factors and colorectal cancer. A case-
control study is carried out in the tertiary care hospital of Rewa (M.P.), India. The 60 cases of 
CRC and 60 of matched age and sex-healthy control were included. The Food Frequency 
Questionnaire method is used for data collection, where dietary information was collected 
from one year before the diagnosis of CRC in form of a personal interview. Datais analyzed 
using statistical parameters including the Chi-squared test, Odd ratio, and Confidence 
Interval.The risk of colorectal cancer is higher in men compared to women who consumed 
tobacco (smokeless), and alcohol compared to healthy controls (OR-1.79, 95% CI: 0.98-
3.29). Also, the sugar intake in form of Tea, coffee, or sweets (OR-1.50, 95% CI: 0.71-1.55) 
has a higher risk for CRC. Conversely, the intake of vegetables, fruits, nuts, wheat, pulses, 
and rice showed less odd ratio compared to meat intake. Moreover, pickles consumption and 
spicy taste are also contributing factors to the risk for CRC. The sedentary lifestyle, meat and 
sugary-based diet patterns increase the risk of CRC, whereas a plant-based diet showed a 
protective or decreased risk for CRC. Hence, the Identification of the modifiable risk factors 
for colorectal cancer could help in generating the guidelines for screening and increasing 
awareness among the population.  
 
 
 
  



104 
 

Medical Sciences including AYUSH 
 
 

Knowledge, Attitude and Practice of Antibiotic Resistance:  
A Questionnaire Study Among Undergraduate and Postgraduate  

Medical Students 
 

Siddharth Ojha 
Department of Pharmacology,  

Mahatma Gandhi Memorial Medical College, Indore (MP) 
E-mail:siddharthojha373@gmail.com 

 

Antibiotic resistance is a global public health concern because it adversely affects treatment 
outcome, increases hospital stay, prolongs morbidity, elevates the risk of mortality, and 
escalates medical costs.Therefore this study was designed to assess the knowledge, attitude 
and practice regarding antibiotic use and resistance among undergraduate and postgraduate 
medical students of M.G.M Medical College and M.Y Hospital Indore.  
 
To assess knowledge, attitude and practice (KAP) of antibiotics and their resistance among 
UG and PG medical students. 
 
A questionnaire-based cross-sectional, single centre study was conducted in M.G.M Medical 
College and M.Y. Hospital, Indore. Undergraduate and postgraduate medical students, were 
included in the study. Data was collected using google form/physical form and was analysed 
using descriptive statistics.  
 
Total two hundred and eighty medical students participated in the study. Of the total 
participants 85.0% were aware of antibiotic resistance and 47.1% were aware that empiric 
antibiotic therapy contributes to antibiotic resistance. Regarding attitude 43.5%participants 
considered that antibiotics should be discontinued as the symptoms disappear. About practice 
80.0% recognized that there is a need to establish course on rational use of antibiotics in their 
medical college.  
From our study we conclude that there is a need to increase knowledge, change attitude and 
enhance practiceamong medical students on antibiotics. Mechanisms of antibiotic resistance 
and the proper use of antibiotics is an important strategy to combat problem-resistant public 
health.. 
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The main aim of the study is to determine how obesity affects blood parameters and to 
establish a link between obesity and different types of anemia.Both anaemia and obesity are 
global epidemics with regional variations that affect billions of people. For the past century, 
obesity has been a social burden in rich nations, but because of poor food and insufficient 
physical activity, its incidence is rapidly rising in emerging nations. It has become obvious 
that anemia and obesity are not only unrelated illnesses; rather, they are molecularly 
connected and influence one another. BMI can have an impact on an individual's anemia 
since gaining weight can reduce systemic inflammation and elevate hepcidin, which in turn 
causes iron to be sequestered inside a number of cells such as macrophages, hepatocytes, and 
enterocytes, causing anemia of inflammation to advance. 
 
A observational study of individuals, male and female, aged 10-65, was undertaken from 
various districts of Madhya Pradesh to assess the impact of body mass index on total blood 
parameters and to identify the types of anemia present on distinct body type groups. BMI was 
computed. Afterward, 5 cc of blood was taken from each subject. Sysmex auto analyzer 
carried out hematological profiling. Several blood parameters were compared between 
groups, and the associations between those parameters and body mass index were computed. 
 
Total 60 patient samples were collected. 37 of them were men, with a mean age of 28.65 and, 
while 23 of them were women with a mean age 15.03. Then, based on their BMI, they were 
divided into three groups: those with normal BMI ranges of 8 (mean BMI-21.28-1.76), 
overweight BMI ranges of 32 (M-16, mean BMI-27.67-2.52, F-16, mean BMI-27.39-2.36), 
and obese BMI ranges of 20 (M-13, mean BMI-34.26-3.76, F-77, mean BMI-36.95-8.72). 
The three groups' haematological profiles revealed variances. We estimated that 70% of the 
population has normocytic normochromic anaemia, 28% has macrocytic normochromic 
anaemia, and only 1% has microcytic hypochromic anaemia based on the computation and 
comparison of MCV and MCHC values. Moreover, all three groups exhibit a significant 
frequency of normocytic normochromic anaemia.Blood parameters might change as a result 
of weight gain and BMI, and these changes are linked to many disorders. Further research is 
required to fully understand how obesity affects blood parameters. 
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In recent years, the proliferation of DigitalGadgets has been implicated in the poor sleep of 
young people. Surveys have linked the mere presence of DigitalGadgets in bedroom with 
later bedtimes, less time in bed, shorter sleep duration and daytime sleepiness. Now a days, 
students are heavy users of various DigitalGadgets and Many of them are using any of the 
DigitalGadget, in the hour prior to sleep. Primary objective of the study is to assess the 
changes in sleeping patternbecause of usage of various DigitalGadgets among 100randomly 
selected Medical students between 18 to 24 years. 
 
100 Medical studentsbetween age 18-24 years in M.G.M. Medical college, Indore were 
chosen using purposive sampling technique and by using a pre-designed semi structured 
questionnaire. The responses were arranged for the most part to comprehend the connection 
between the DigitalGadget utilization and sleeping pattern. 
 
In this study 55% of the students have the propensity for using any DigitalGadget directly 
before sleep at least for 15-30 minutes. 72% students’ sleeping hours are compromised 
because of usage of any DigitalGadget before going to sleep. 30% of medical students 
complains of eye and ear strain while using device for prolonged duration at bedtime. 
 
It was found in the study, usage of Digital devices before going to sleep affects the sleeping 
pattern in subjects. Altered sleeping pattern eventually leads to variousPhysical and 
Psychological health issues. Long term night time usage of DigitalGadgets affects the 
attention span and leads to decreased productivity and academic performance in students. 
 
Results of study reflect unrevealed factors, affecting health of medical students and could be 
utilized in creating awareness to limit the use of DigitalGadgets before sleeping. It also shows 
the importance of using Digital wellbeing & Screen time and Blue light filter app in the 
DigitalGadgets. 
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Hydrogels have the capacity to observe a huge amount of water due to the polymeric 
structure and the main advantage of hydrogel is the softness, flexibility, and stimuli 
responsive. The aim of this research is to develop polymer-based hydrogels loaded with Ag-
Co nanoparticles as an antibacterial material capable of treating wounds.  
 
In the present research work, nanoparticle loaded hydrogel is prepared. The synthesized 
nanoparticle was characterized by using various biophysical techniques like Zeta potential 
analysis, Elemental diffraction Xray (EDX) and Scanning electron microscope (SEM). 
Characterization was done for determining stability, elemental composition and size of the 
nanoparticle respectively. The prepared Ag-Co loaded hydrogel was subjected to anin-

vitrodrug release kinetics study and the antimicrobial assay against E.coli(MTCC-40) 
andS.aureus (MTCC-9760). 
 
The result that obtained from UV-VIS spectroscopy showed absorbance band at 240 nm, Zeta 
potential confirms stability of synthesized nanoparticle, EDX confirms the elemental 
compositions and SEM analysis confirms the size of the nanoparticle. Ag-Co Nanoparticle 
showed good antibacterial activity and the synergistic effect of nanoparticle and hydrogel 
may enhance wound dressing.In-vitro drug release kinetics study shows the type of release 
with the help of different mathematical models. Hydrogel provides a moist environment for 
the wound which is easier to remove necrotic tissue and promote tissue regeneration and also 
prevent the formation of scabs. Moreover, this nanoparticle-loaded hydrogel can be easily 
coated on bandage cloth for easy application. This research work shows great potential for 
the development of next generation wound dressing material to enhance healthcare.  
  



108 
 

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

 

Differences in Physio-chemical, Morphological Parameters and Biomass 
Partitioning between Different Accessions of Pea (Pisum sativum). A 
Comparison of Drought-resistant and Drought-sensitive Accessions 

 
Anamika 

Amity Institute of Biotechnology,  
Amity University Madhya Pradesh, Gwalior (MP) 

E-mail: danamika93@gmail.com 
 

Physiological, morphological and biomass partitioning of different pea (Pisum sativum) 
accessions were measured in the pot conditions to determine impact of drought stress on plant 
growth  and development.The present study aims to identify drought tolerant and sensitive 
pea accessions based on morphological and physio-biochemical attributes varied in response 
to the drought stress.   
 
Seventeen genotypes of pea and two commercial varieties were studied under drought stress 
conditions. Antioxidant enzyme activity of different enzymes such as ascorbate peroxidase 
(APX; EC 1.11.1.11), superoxide dismutase (SOD; EC 1.15.1.1), and 2,2-diphenyl-1-
picrylhydrazyl (DPHH) and non-enzymatic assays such as proline and phenolic content were 
also measured determine the magnitude of the effect of drought stress under test conditions. 
Based on leaf disc and biochemical assay, two genotypes ARG10 and ARG6 were screened 
and selected as tolerant plants. The SOD, APX, and DPPH activities were observed enhanced 
in ARG10 and ARG6accessions in compared to other accessions which were more sensitive 
namely, ARG3 and ARG24. The maximum proline and phenolic contents were reported in 
ARG10 and ARG6 in compared to other accessions. The present results suggested the 
difference between resistant plants and control plants is quite less in comparison to sensitive 
and commercial plants. The finding suggested that pea accessions (ARG10 and ARG6) 
performed better under drought conditions.  
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KFD is a tick-borne viral zoonosis affecting many Indian regions. The developed vaccine is 
ineffective and no approved anti-viral available. Necessitating the importance of early 
detection for patient care and disease containment.Therefore, present study focuses on 
development of multiepitope protein based indirect antibody ELISA systems. 
 
A multi-epitope protein was designed from immunogenic B cell epitopesfrom highly 
immunogenic proteins (C, prM, E, and NS1). The protein was expressed and utilized for the 
development of asensitive indirect IgM ELISA systemand evaluated withKFD suspected 
human samples. The assay was further compared with NIV MAC ELISA. 
 
The expressed KMEP protein yielded 10 mg/L and developed indirect IgM ELISA system 
has shown sensitivity of 88.89% and specificity of 89.13% when compared with NIV MAC 
ELISAand supports similarity in performance.The multi-epitope protein construct was found 
to be non-allergic/non-toxic and had potential antigenic properties. The multi-epitope protein 
constructs have the potential to serve as potential diagnostic antigen and developed indirect 
ELISA was found potential candidates for the control and management of Kyasanur forest 
disease across the endemic zones. 
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Influenza A virus (IAV) is an RNA virus whichcaused several pandemics and the seasonal 
epidemics andstill remains a major public threat. Various virus infections,including IAV can 
trigger cell death pathways. The mechanism underlying the regulation of these pathways 
uponIAVinfection is not well characterized. 
 
Adaptors of various signaling pathways werescreened to check whose knock-down caused 
change in IAV-induced cell death. This identified IFI16, a known DNA sensor,as a potential 
target regulating IAV-induced cell death. Using various molecular biology techniques and 
NGS, we checked whether IFI16 could sense IAV and regulate cell death. 
 
IFI16 knockdown cells showed reduced inflammatory responses and also prevented cell 
mortality during IAV infection. Whole transcriptome analysis of IFI16 knockdown A549 
cellssuggest that IAV induced cell death is mediated-through type I interferons, pro-
inflammatory cytokines, and caspases and is IFI16-dependent. Using RNA 
immunoprecipitation technique, we have identified that IFI16 functions as an RNA sensor for 
the influenza A virus by interacting with genomic RNA.Collectively, these results 
demonstrate the pivotal role of IFI16-mediated IAV sensing and its essential role in 
activating programmed cell death pathways. The activation of IFI16 triggers the production 
of type I, III interferons and also pro-inflammatory cytokines via the STING-TBK1 and Pro-
caspase-1 signaling axis, thereby promoting cell death (apoptosis and pyroptosis in IAV 
infected cells).Our study suggests IFI16, a member of ALR (AIM2-like receptors), as an 
innate immune sensor of IAV regulating antiviral responses. Insights gained from this study 
will improve our understanding of the mechanisms of regulation of IAV pathogenesis and 
lead to identifying more possible targets for therapeutic intervention. 
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Organometallic complexes owing to its higher efficiency over organic complexes are now a 
days a common chemotherapeutic drug used for the treatment of cancer. Presently, cisplatin 
and its congeners are only available organometallic drug. Research is ongoing to discover 
novel drug and its combinations that would have higher efficacy and lower side effects.  
 
The present work is focused toward finding novel ruthenium based organometallic drug 
complexes. Multiple ruthenium based complex drug is synthesized and characterized with 
several spectroscopic techniques (ESI-MS, NMR and CHNS). The anti-proliferative 
properties of all the complexes were analyzed using MTT assay. The evaluation of potential 
targets for anti-proliferative activity were performed through bio-molecular interactions 
studies.  
 
The laboratory studies shows that the ruthenium-based complexes present selective 
cytotoxicity towards the cancer cells, while normal cells remain un-affected.These complexes 
have very weak intercalative interaction but an effective groove binding interaction with 
DNA, thus indicating that the potential target for the complexes showing anti-proliferative 
activity. The complexes also show strong interaction with serum albumin proteins indicating 
its smooth transportation within the cells. The protein expression analyses of the complexes 
via western blotting method showed apoptosis as the mechanism of cancer cell death during 
treatment. The wound healing assay studies confirmed the anti-migratory properties of the 
complexes. Thus, these complexes could be used as an anti-neoplastic agent.  
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High stress is a major environmental factor encountered by plants, limiting their growth, 
metabolism, and productivity. Plants induce a heat stress response (HSR) pathway to 
maintain homeostasisand survive high temperatures. HSR activates an intrinsic 
networkofmolecular chaperones or Heat shock proteins (HSPs) via Heat shock factors (HSFs) 
-dependent mechanisms. Hsp70, a ubiquitous class of HSPs,has been well-studied in 
regulating HSF activity in response to heat stress across eukaryoticspecies, including plants. 
Hsp40 or J-domain proteins (JDPs) are obligate cochaperones of Hsp70. Although Hsp70 is a 
critical regulator of HSFs, the role of JDPs is least explored. atDjB3 is a heat-inducible JDP 
necessary for the solubilization of heat-induced protein aggregates, thereby inducing acquired 
thermotolerance in Arabidopsis. This study aims to unveil the previously unknown role of 
atDjB3 in the regulation of HSR in planta. 
 
Arabidopsis thaliana has been recognized as the model organism of choice inplant and 
cropscience research. Arabidopsis thaliana (Columbia ecotype) was used in this study to 
performall the experiments, including the generation of different transgenic lines of 
atDjB3.Molecular biology techniques like nucleic acid method andprotein: protein interaction 
by Yeast 2-hybrid assay and fluorescent-based assay were employed to develop 
anunderstanding of plant stress signaling andadaptation. 
 
Here, we report that the deletion of atDjB3 led to the accumulation of Hsp101, a 
criticalmodulator of plant thermotolerance. In contrast, the expressionof some crucial HSPs, 
such as Hsc70-1, Hsp70-5, sHsp17.6 and Hsp90, were significantly reduced under HS. 
Further, we show that atDjB3 interacts with Arabidopsis HSF protein during non-stress 
conditions. Based onthese findings, we proposethat atDjB3 is a regulator of HSR in plants. 
Further, deciphering the underlying mechanism of atDjB3-mediated HSR regulation could 
potentially have implications in improving crop plants for enhanced tolerance against high-
temperature stress. 
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Proteases are being widely used in various industries like detergent, leather, pharmaceuticals, 
and food industries.The aim of this study was to purify and characterize the protease from 
hitherto uncharacterized Artocarpus heterophyllus seeds. 
 
Protease was isolated from the fresh seeds of A. heterophyllus.Purification was done 
usingdifferent methods sequentially i.e.ammonium sulfate precipitation,anion exchange 
chromatography using DEAE Cellulose resins,Mono Q Sepharose chromatography and gel 
filtration chromatography using Superdex-200 10/300 GL column on the AKTA-pure system 
.Proteolytic activity was confirmed using different substratesand by gelatin 
zymography.SDS-PAGE was done for molecular mass determination. Fluorescence and 
Circular dichroism spectra were recorded.Characterization was done using standard 
biochemical methods. 
 
Protease from A. heterophyllus was purified to homogeneity using ammonium sulfate 
precipitation that resulted in (1.5 fold),anion exchange(30 fold)and gel filtration 
chromatography(93 fold purification).SDS–PAGE resulted in single band of molecular 
weight of 18.45 KDa which on gel filtration gave a peak at 74kDa showing tetrameric nature 
of the protease.Gelatin zymography showed a clear band of activity.The purified protease 
cleaved casein,gelatin,acidified haemoglobin andtrypsin substrate N-αBenzoyl-DL-arginine 
ϸ-nitroanilide (BAPNA)efficiently.Ithowever did not cleave N-Succinyl-L-phenylalanine-p-
nitroanilide(chymotrypsin substrate) and N-Succinyl-Ala-Ala-Ala-p-nitroanilide(Elastase 
substrate). Thus the protease appears to have a unique cleavage site.Inhibition by 
PMSFindicated it to be a serine endopeptidase.The kinetic parameters Km and Vmax were 
found to be 0.229µM and 0.014µmol min-1 respectively using BAPNA as a substrate. The 
optimum pH and temperature were found to be 8.5 and 50°C respectively. Divalent metal 
ions boosted the enzyme activity.Binding of calcium ions produces observable changes in 
fluorescence spectra. No antimicrobial activity was present in the protease.Secondary 
structure of purified enzyme consisted 4.44% alpha helix and 44.17% beta strand when 
estimated by CD spectra.The detailed characterization of the protease will be discussed. 
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ZnO nanoparticles are most utilized nanoparticles than other nanoparticles, probably enter to 
water bodies through the sewages of the industries. After exposure, these nanoparticles get 
internalize in the human body and show toxicity. Removals of nanoparticles have not 
received much attention and therefore, it is a novel problem directly related to human health 
and environment. To develop a method for biosorption of zinc oxide nanoparticles by 
immobilized Scenedesmus regularis greenmicroalgae. 
 
Environmentally isolated microalgae were confirmed via 18S rRNA gene sequencing. 
Chemically synthesized ZnO nanoparticles were characterized by Fourier transforms infrared 
spectroscopy, TEM and X-ray diffraction. Batch sorption studies were confirmed the uptake 
efficiencies of zinc oxide nanoparticles by Scenedesmusregularis via ICPMS with respect to 
different operating conditions. Differences between before and after biosorption were 
analyzed using One-way Analysis of Variance (ANOVA).  
 
The isolated species have confirmed as Scenedesmusregularis by Reference strain 
Scenedesmus sp. NCIM-5712 and 18S rRNA gene sequencing. ICPMS results indicated that 
immobilized Scenedesmus regularis microalgal biomass in sodium alginate beads was 
effective in removal 82.53% of ZnO NPs at an initial concentration of 80mg/L for 3 h. 
 
Immobilized Scenedesmus regularis beads were effective in removal of ZnOnanoparticles 
also has a potential to be re-used for multiple cycles of nanoparticles uptake. Scenedesmus 

regularis could be used as a promising, efficient, cheap and biodegradable biomass for ZnO 
nanoparticles. This research can be of value to industries searching for efficient, simple, and 
green alternative nanoparticles treatment methods and the process used is safe, feasible and 
eco-friendly. 
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Clostridioides difficile (C.difficile) is an opportunistic pathogen which is associated with   
antibiotic-associated diarrhea worldwide. Its clinical manifestations can vary from asymptotic 
carriage or mild diarrhea to pseudomembranous colitis (PMC). It is of major concern due to 
antibiotic resistant strains and recurrence of its infection. This necessitates the need for 
development of new therapeutics against this pathogen. 
 
In this study, core genes (conserved genes) were taken from all the available sequenced 
strains of C. difficile. As core genes are present in all the strains of C.difficile, the drug used 
for the identified drug target can be used against all the strains of C.difficile. Proteome 
analysis includes identification of non-homogeneity to human, essentiality, physicochemical 
property, virulence factor and subcellular localization was done for all the core genes. 
 
From 97 complete genomes available at NCBI (National Centre for Biotechnology 
Information), 1481 genes were found to be core genes. On performing the proteome analysis 
on all the core genes, five potential drug targets are identified that can be drug target(s) for 
the C.difficile. These targets are bifunctional diguanylate cyclase/phosphodiesterase (cyclic-
diGMP) which is a secondary messenger that controls variety of cellular processes , c-di-
GMP phosphodiesterase (PdcA) which is involved in many cellular processes such as biofilm 
formation, motility and virulence, histidinol-phosphate transaminase (HisC) involved in the 
acquisition and synthesis of amino acids , sporulation transcription factor (Spo0A), required 
for entry in sporulation  and 3-deoxy-7-phosphoheptulonate synthase (DAHP synthase) 
which is required for synthesis of aromatic amino acids. All these drug targets are novel and 
found to be involved in the important processes that are crucial for C.difficile survival. 
Therefore, inhibiting C.difficile using these drug target(s) surely affects the growth and 
survival of the pathogen.  
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The early diagnosis of SARS-CoV-2 is limited by the incidence of symptoms shared with 
ARIs caused by other pathogens. It is unknown why certain COVID-19 patients approach 
severity faster, leading to mortality. This study aims to identify transcriptome biomarkers that 
can distinguish COVID-19 severity as well as from other ARIs. 
 
Integration of Bioinformatics, Machine learning, and Network analysis over publicly 
available clinical COVID-19 blood transcriptome datasets was performed to identify a robust 
eight-gene biomarker that can not only discriminate SARS-CoV-2 associated ARI from other 
types of ARIs but also can discriminate severe COVID-19 patients from non-severe COVID-
19 patients.  
 
First, transcriptome meta-analysis of three independent transcriptome studies identified the 
highly significant genes dysregulated between the healthy individuals and SARS-CoV-2 
infected patients by employing statistical methods such as the random effect model (REM) as 
well as p-value combining fisher’s method of meta-analyses. Second, machine learning 
algorithms such as Support vector machine (SVM) were utilized to identify the highly 
discriminatory features that differentiate SARS-CoV-2-induced acute respiratory illness 
(ARI) from other pathogens-induced ARIs. Third, we implemented integrated network-based 
analysis methods to identify the biologically meaningful network response modules that are 
associated with the severity of COVID-19 patients. Finally, by incorporating these results of 
the different analyses, we identified 9-gene biomarkers that can differentiate COVID-19 from 
healthy as well as other pathogens-induced ARIs and disease severity. Validation of the 8-
gene biomarker in an independent blood transcriptome dataset of longitudinal analysis of 
COVID-19 patients across various disease stages showed that the dysregulation of the 
identified biomarkers during severe disease is restored during recovery, showing their 
prognostic potential.Our results may guide future clinical validation studies to explore the 
diagnostic potential of the identified COVID-19 biomarker candidates. 
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Understanding genetic variability and population structure among chickpea genotypes is 
valuable to evaluate the best germplasm to be harnessed in the specific trait-targeted breeding 
programme. The present study aimed to assess the pattern and level of genetic diversity and 
relationships within and among chickpea genotypes, including improved chickpea varieties 
and breeding lines. 
 
Forty genome wide trait specific microsatellite markers were used for studying genetic 
relationship and population structure analysis of forty chickpea genotypes (including released 
varieties and advanced breeding lines) obtained from the All India Coordinated Research 
Project (AICRP) on Chickpea, Department of Plant Breeding and Genetics, Jawaharlal Nehru 
Krishi Vishwa Vidyalaya, Jabalpur. 
 
Twenty six polymorphic microsatellite markers producing a total of 66 alleles, with a mean 
of 2.5 alleles per locus were considered for study of genetic variability among chickpea 
genotypes. UPGMA based dendrogram classified all genotypes according to genetic distance. 
Model-based population structure analysis classified all tested genotypes into four distinct 
population groups. Further, un-rooted neighbour-joining tree (NJT) based on Nie's genetic 
distance and principal coordinate (PCoA) analysis were supported structure results. An 
analysis of molecular variance (AMOVA) demonstrated significant variation among all 
populations. Findings from the study have a greater potential for further use in chickpea 
molecular breeding programs. 
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The diabetes mellitus pervasiveness has become a very severe medical and pharmacological 
issue. According to WHO, diabetes mellitus will affect approximately 366 million people 
worldwide by 2030. The anti-diabetic medications already available in the market possess 
several side effects, due to which the finding of natural antidiabetic agents is required to 
explore. Here, in the research work seed extracts of Carica papayaare explored for the 
inhibition of porcine pancreatic alpha amylase. 
 
The Carica papaya seeds were collected and screened for different phytochemicalsthrough 
various qualitative phytochemical tests. Standard starch-iodine test and DNSA method were 
approached for the evaluation of inhibition potential of Carica papaya seeds against 
pancreatic alpha amylase. The IC50 value and the mode of inhibition using Carica papaya 
seeds with concentration nearby IC50 value was determined using DNSA method.  
 
The results obtained indicated; Carica papaya seeds at different concentrationranges from 
10mg/ml to 50mg/mlof extracts inhibited the porcine pancreatic alpha amylase (2U/ml). The 
highest inhibition i.e., 83% was obtained at the concentration 50mg/ml of extract. The seed 
extract exhibited IC50 value at 30mg/ml. The mode of inhibition showed by seed extract was 
mixed inhibition as Km was increased and Vmax was decreased in presence of the extracts as 
compared to the Km and Vmax value of negative control (without extract contains only 
enzyme and starch). The in-vitro inhibition test confirmed that the Carica papayaseed 
extracts could be used as natural pancreatic alpha amylase inhibitor. As per previous studies, 
pancreatic alpha amylase inhibitor plays a major role in diabetes management, thus, Carica 

papaya seed may prevent post prandial high blood glucose level (hyperglycaemia) and helps 
in diabetes management. Also, being safe and best therapeutic approach Carica papaya could 
explored in the development of antidiabetic drug.  
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Appropriate timing of flowering is crucial for the reproductive success of plants.  The 
transition from vegetative to reproductive phase is regulated by changes in the duration, 
intensity, and quality of light. Identifying the molecular players involved in this process will 
be useful for altering the flowering time in crops.  
 
Using Arabidopsis thaliana as a model plant, we studied the flowering time with the help of 
various molecular, biochemical and genetic techniques. We generated the overexpressor lines 
using Agrobacterium-mediated floral dipping. Phenotypic characterization and quantification 
of flowering time helped us to differentiate the flowering mutants. Y2H, BiFC, qRT-PCR and 
EMSA and also double mutants were generated to bring more insight into the genetic and 
molecular pathway of flowering in Arabidopsis. 
 
Here we identify BBX13, a B-Box family of transcription factor in Arabidopsis, that delays 
flowering time under inductive photoperiods.We found thatspatialexpression of BBX13 in the 
leaf veins is similar to CONSTANS (CO), a key mediator of flowering. BBX13 physically 
interacts with CO and the transcript levels of major downstream positive regulators of 
flowering such as FT (FLOWERING LOCUS T) and SOC1 (SUPPRESSOR OF 

OVEREXPRESSION OF CONSTANS 1) are downregulated in BBX13overexpressor lines. 
Transactivation assays suggest that BBX13 regulates flowering time by attenuating the CO-
mediated transcriptional activation of FT. Additionally, BBX13 binds to the CORE2 motif 
present in the promoter of FT, which might result in the direct inhibition of FT transcription. 
Plants overexpressing BBX13 failed to delay the flowering in the absence of 
CONSTITUTIVELY PHOTOMORPHOGENETIC 1 (COP1) suggesting that BBX13 requires 
COP1 to suppress flowering time. Together, these results suggest that BBX13 negatively 
regulates flowering by modulating the COP1-CO-FT photoperiodic pathway. Our study helps 
in fine-tuning the flowering pathway and in future it can be extended to crop plants. 
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Morus alba (L.) belongs to family Moraceae commonly known as white mulberry used in 
folk medicine in the remedy of dysentery, diuretic and antidiabetic treatments. Morus species 
contain several bioactive compounds which attribute to their biological properties.The 
purpose of this study is to determine the total phenolic content, antioxidant potential and 
antiproliferative activity of different leaves extracts of Morus alba (L.).   
 
The total phenolic content was determined by Folin–Ciocalteu method and antioxidative 
potential assessed by H2O2 free radical scavenging assay. The antiproliferative potential was 
investigated by MTT (3-[4,5- dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium bromide) assay 
using breast cancer cell lines MCF-7 and MDA MB 231. 
 
Our results showed that all the extracts showed significant antioxidant and antiproliferative 
activity dose dependently. Amongst all, the ethanolic leaf extract possessed higher radical 
scavenging activity as well as potent cytotoxicity against MCF-7 and MDA MB 231 with 
inhibitory concentrations of 224.6 and 183 µg/ml respectively. Furthermore, the ethanolic 
leaf extract was subjected to analyse its bioactive composition that might be responsible for 
its potent antioxidant and antiproliferative potential. The presence of different functional 
groups in the extract was analysed by FTIR technique and the main bioactive compounds in 
the extract was identified by LCMS. Therefore, it can be concluded by the above findings 
that Morus alba (L.) has promising antioxidant activity and potent antiproliferative activity 
against breast cancer cells and thus can be used as a great source of natural antioxidants in 
developing drugs against various diseases.   
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The whole genome resequencing data of different populations in species are widely used to 
identify the endless selection. Black-bone-chicken (BBC) meat is popular for its distinctive 
taste and texture. A complex chromosomal rearrangement at the fibromelanosis (Fm) locus 
on the 20th chromosome results inincreased expression of the endothelin-3 (EDN3) gene and 
is responsible for melanin hyperpigmentation in BBC.Based on public long-read sequencing 
data of the silkie breed, we resolvedhigh-confidence haplotypes at the Fm locus spanning 
both Dup` and Dup2 regions. We established that the Fm_2scenario is correct of the three 
possible scenarios of the complex chromosomal rearrangement. The relationship between 
Chinese and Korean BBC breeds with Kadaknath native to India is underexplored. Our data 
from whole-genome resequencing establishes that all BBC breeds, including Kadaknath, 
share the complex chromosomal rearrangement junctions at the fibromelanosis (Fm) locus. 
We also identify two Fm locus proximal regions (~70Kb and ~300 Kb) with signatures of 
selection unique to Kadaknath. These regions harbor several genes with protein-coding 
changes, with the Bactericidal/permeability-increasing-protein-like (BPIL) gene having two 
Kadaknath-specific changes within protein domains. Our results indicate that protein-coding 
changes in the BPIL gene hitchhiked with the Fm locus in Kadaknath due to close physical 
linkage. Identifying this Fm locus proximal selective sweep sheds light on the genetic 
distinctiveness of Kadaknath compared to other BBC. 
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Polyelectrolyte based conductive hydrogels are being explored due to their higher 
application possibilities in biomedical, tissue engineering, electronic skin, and fabrication of 
multifunctional soft materials with tunable mechanical properties, due to their greater ability 
to absorb large amount of water in their three-dimensional network. We synthesized sodium 
carboxymethyl cellulose-based hydrogels using citric acid as crosslinking agent via 
esterification reaction. Rheology and broadband dielectric spectroscopy(BDS)  have been 
used to understand the structure property relations of the esterified hydrogels. Rheometer 
MCR 302 have been used to probe esterified hydrogel in the mechanical frequency range of 
0.1-100 rad/s, however, broadband dielectric spectroscopy(BDS) has been carried out to 
understand the molecular relaxation processes, charge carrier’s transport and electrode 
polarization in polyelectrolyte hydrogels, in presence of higher dielectric constant polar water 
molecules, in the electrical frequency range of 0.1- 10-6 Hz.Rheological properties are 
enhanced on increasing citric acid concentration in selected stoichiometric ratios,However,  
frequency dependence of real (ε′) and imaginary part (ε") of permittivity and real (σ′) and 
imaginary part (σ") of conductivity, are calculated using impedance values. We used 
Kramer’s Kronig relation to derive imaginary part (ε"���) of permittivity using real part of 
permittivity (ε′). We found that associated dielectric relaxation times are lying in range of 
0.001-10-5 s. It is found that, dielectric relaxation times are higher at lower stoichiometric 
ratios, however, relaxation times decreased at higher stoichiometric ratios and dc 
conductivity is in the range of  0.001- 0.002 S/cm. 
 
  



123 
 

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

Machine Learning Approach for the Prediction and Analysis of Forest Fire 
Usingmeteorological Parameters. 

 
Shaifali Bhatt 

Department of Mathematics, Bioinformatics and Computer Applications, 
Maulana Azad National Institute of Technology, Bhopal (MP) 

E-mail: bhattshalu.93@gmail.com 

 

Prediction, prevention, and control of forest fires are becoming increasingly crucial for 
dealing with wildfire on all scales. Forest fire hazard prediction systems are an important 
instrument for predicting forest fire risks, assisting in fire management planning and resource 
allocation, and backing up the forest fire surveillance and eradication phase. Developing 
more effective fire detection systems can aid in the control of environmental threats. Recent 
advances in forecasting forest fires employing environmental indicators have been made 
through the use of various machine learning models. For forest fire prediction, the presented 
study used a kernel ridge regression approach with fuzzy logic (random search) based on 
meteorological measurements (temperature, wind direction, and relative humidity, etc), soil 
moisture indicators, and geographical data. For the scoring matrix, mean absolute error 
(MAE) and root mean square error (RMSE) are used, and cross validation 10 folds is 
performed to tune the hyper parameters. The result obtained by presented model has amean 
absolute error (MAE) of 9.89 and root mean square error (RMSE) of 23.38, which is 
minimum as compared to the prior works which means minimum the value of mean absolute 
error (MAE) and root mean square error (RMSE) more accurate will be  the model with high 
predictive power.This paper analyse the significant impact of kernel ridge regression for 
forecasting the forest fire compared with different models with advancement made in 
technique with the help of significant parameters.The difference between the RMSE and 
MAE value of the Kernel Ridge Regression model and other models is found to be 
significant. This means that the Kernel Ridge Regression model is better able to handle 
outliers and have higher predictive accuracy for forest fire prediction than other previous 
models. This technique (kernel ridge regression) can aid in the control of environmental 
threatsby effective fire detection systems. 
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Protection against iron deficiency and its morbid consequences may have selection 
advantage for heterozygous carriers of the mutation in patients. Hence, it was hypothesized 
that the presence of SLC40A1 mutations may prevent or ameliorate the iron deficiency in 
IDA patients. Iron profile and PCR-RFLP was done to investigate the iron status and 
genotype pattern in both case and control. Amongst the patients, 12 were heterozygous and 
07 were homozygous forSLC40A1(R178G) mutation while 10 controls were presenting 
heterozygous and 4 with homozygous condition. Controls were presenting 11 and 04 
SLC40A1(R178G) heterozygous and homozygous respectively.  We reported the significant 
elevation of serum ferritin and haemoglobin level in SLC40A1(R178G) mutation while 
decreasing level of ESR and CRP were observed. Our data suggested high impact of 
SLC40A1(R178G) mutation in pathophysiology of IDA and show positive correlation. It may 
act the predator of disease severity. Data of the study provide a genotype-phenotype 
correlation of SLC40A1(R178G) mutation with iron deficiency anemia. Finally, the 
identification of SLC40A1(R178G) gene mutation is of relevance regarding modifier genes 
in hemochromatosis. The presences of modifier genes that modulate the disease severity, can 
be used a diagnostic tools of Iron deficiency anemia. Mutations in the SLC40A1 (FPN1) gene 
that encodes ferroportin cause an uncommon, heterogeneous group of iron overload disorders 
characterized by an autosomal dominant pattern of inheritance. Ferroportin hemochromatosis 
has been described worldwide in a variety of race/ethnicity groups. SLC40A1mutations cause 
two major iron overload phenotype patterns, each depending on the particular mutation and 
its effect on the function of the transcribed ferroportin protein 
 
  



125 
 

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

Biotechnological Approach for the Production of Camptothecin from 
Medicinal Plant:  Nothapodytes Nimmoniana 

 
Vanshika Shrivastava 

Amity institute of Biotechnology, 
Amity University Madhya Paadesh, Gwalior (MP)  

E-mail:  shrivastavavanshika7773@gmail.com 

 

Nothapodytes nimmoniana (syn: Nothapodytes foetida, Mappia foetida)is endangered 
medicinal plant of the Western Ghats of India and a rich source of camptothecin (CPT) and 
its analogs, which are renowned anticancer drugs. Camptothecin have uniquemechanism of 
action as anticancer by inhibiting topoisomerase- I enzyme. Callus culture has been 
developed for the enhancement of Camptothecin content. 
 
It was extracted from different parts of plant collected from mahabaleshwar region of 
Maharashtra, India. Callus tissue culture technique were developed using different medium 
composition for enhancement of CPT and were comparatively analysis of CPT contents. The 
CPT content was determined by HPLC analysis. HPLC is simple and highly sensitive method 
for analysis and validation of CPT content in N. nimmoniana. 
 

In results, MS medium supplemented with Indole acetic acid (IAA) + Thidiazuron (TDZ) 
1:1(0.1 & 0.5), Indole butyric acid (IBA) + Thidiazuron (TDZ) 1:1(0.1 & 0.5), Picloram 
(Piclo) + Thidiazuron (TDZ) 1:1(0.1) and 2, 4-dichlorophenoxy acetic acid (2, 4-D) + Kinetin 
1:1(0.1) were given brown friable callus and Picloram (Piclo) + Kinetin 1:1(0.1 & 0.5) was 
given white and brown friable callus. In HPLC analysis, the standard curve was plotted with 
the correlation coefficient of r2 = 0.987. Maximum CPT accumulation was observed in white 
callus 0.60% and brown friable callus 0.74% while fruits, stem, root, stem bark and leaves 
0.40%, 0.31%, 0.28%, 0.25% and 0.07%. In conclusion, the concentration of CPT 
accumulated high from the callus tissue culture comparatively other parts of like fruits, 
leaves, stem and roots. The optimizing medium showed alternative method for enhance 
production of CPT. 
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The functional relevance of circular RNA (circRNA) expression in HIV-1 infection 
remainsunclear. By developing a customized protocol involving direct RNA nanopore 
sequencinghere, we captured circRNAs in their native state from HIV-1 infected T cells and 
identifiedciTRAN, a circRNA modulator of HIV-1 Transcription.  
 
We show that HIV-1 infection ofmonocytic, T cell lines and primary CD4+ T cells induces 
ciTRAN expression in a Vpr dependent manner. ciTRAN protein interactome analysis by 
proximity biotinylation and massspectrometry identified SRSF-1 as a prominent interactor of 
the circular RNA. SRSF-1 isknown to negatively regulate HIV-1 transcription, which the 
virus overcomes by a yetunknown mechanism. 
 
We demonstrate that HIV-1 Vpr induced ciTRAN sequesters SRSF1away from the viral 
transcriptional complex to promote efficient viral transcription.Accordingly, ciTRAN 
depletion by CRISPR-Cas phenocopied the effects of SRSF1overexpression and improved 
SRSF1 association with HIV-1 transcriptional complex.Finally, we show that an SRSF-1-
inspired competing peptide can inhibit HIV-1 transcriptionregardless of ciTRAN induction. 
The hijacking of a host circRNA thus represents a new facetof primate lentiviruses in 
overcoming transmission bottlenecks. 
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Acylphosphatase (Acp, EC 3.6.1.7) is a small cytosolic enzyme found in both prokaryotic 
and eukaryotic organisms. It is a hydrolase that specifically cleaves carboxyl-phosphate bond 
of intermediates of metabolic pathways. Moreover, in addition to metabolic property, 
vertebrate acyl phosphatases have shown to form aggregates morphologically similar to 
amyloids involved in Alzheimer and Parkinson diseases. Previously, crystal structure 
analyses of acylphosphatases from various organisms have explained the active site to some 
extent but the details of the substrate binding and catalysis is not fully understood.  
 
Here, reportingcrystal structure of acyl phosphatase from a mesothermic bacterium, 
Deinococcus radiodurans (drAcp), with a phosphate ion bound to active site at resolution of 
1.0 Å. The protein.is overexpressed by recombinant DNA technology in Escherichia coli, 
purified and crystallized. The crystal formed was in P 1 21 1 space group with two 
polypeptide chains in an asymmetric unit structure and is refined to Rfree of 20.5%.  
 
The structural analysis show how the terminal phosphate group of substrates is bound to the 
active site. It further sheds light on the reaction mechanism and highlights the role of 
important residues involved in catalysis. The protein is found to be reversibly getting folded 
after heat denaturation. This could be due to small size (9.8 kDa) and simple α/β fold of the 
protein with no disulfide bond. The molecular dynamics simulations of drAcp and Acps from 
thermophilic organisms have shown that they have similar RMSF (root mean square 
fluctuations)profiles but expectedly have consistently higher fluctuations of residues in the 
drAcp.  
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Nyctanthes arbortristis Linn. (Oleaceae) is a valuable medicinal plant that has been used for 
a variety of purposes since antiquity. Various parts of this plant have been employed as 
traditional and indigenous medicines.The carotenoid compound contained in Nyctanthes 

arbortristis L. leaves and seeds were extracted, identified and characterized.  
 
Characterization of isolated carotenoid was done by UV, IR, 1H & 13C NMR, COSY and 
MS. The isolated constituent of Nyctanthes arbortristis L, were assessed for their anticancer 
activity against A549 and MDA MB 231 cell lines.  
 
The best activity was displayed against MDA MB 231 by the nyctanthin, with an IC50 of 
9.924 µg/ml. Molecular docking analysis revealed that compound has better docking 
efficiency and forms hydrophobic interactions with five amino acids (3QX3, 1BJT, 1ERE 
and 1P93). The results suggests that the compounds are active as potential inhibitors of 
glucocorticoid receptor. The constituents were also evaluated for their antioxidant activities 
using DPPH, and hydrogen peroxide scavenging activity. The seeds hydroalcoholic extract 
inhibited the DPPH radical and hydrogen peroxide scavanging by 91.05 and 62%, 
respectively, suggesting the potential of the extract as an antioxidant. Whereas the Nyctanthin 
has 90.75% and 57.64% scavanging activity in DPPH and Hydrogen peroxide scavanging 
assay respectively. The result showed that Nyctanthin active components from Nyctanthis 

arbortristis L. has good antioxidant activity and the plant has the potential as a natural 
antioxidant. 
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The objective of this research work was to develop a tablet of diltiazem usingcentral 
composite design with unique combination of floating and bioadhesive mechanism for drug 
release.Floating and mucoadhesive approach have been extensively adopted approaches 
forachieving side specific drug delivery through the amalgamation of differentpolymer in 
pharmaceutical formulation. The use of central complete design methodology will optimize 
the bioadhesive anddrug release characteristics in this formulation. That will provide a 
formulation withdesire properties. The floating and bioadhesive of tablet will prolong gastro 
intestinal release time andensuring maximum absorption. 
 
A floating bioadhesive tablet was designed integrating PVP K30, sodium bicarbonate, citric 
acid, Carbopol 934P and HPMC K14M polymers as gas generating agents to minimize the 
floating lag time. Magnesium stearate, talc, and lactose were applied as lubricants, anti-
caking agents, and binder. The tablet fabrication process involved direct compression.The 
formulation was than analyzed by using Central Composite Design. Swelling index, 
bioadhesive strength, and the percentage of drug released from the tablets after 12 hours were 
utilized as independent factors, whereas the percentage of cumulative drug from the tablets 
after 12 hours was used as a dependent variable. 
 
A pre-formulation analysis revealed that powder blends have acceptable flow properties. 
Diltiazemfloating-bioadhesive tablet was found to function adequately without capping, 
chipping, or latching. When compared to the other formulations, the F8 optimized 
formulation had a floating lag time of 12.91 minutes with adequate bioadhesive qualities and 
a total floating time of more than 12 hours. It also contained a drug release rate of 79.85% in 
12 hours. It has been observed that the medication release diminishes when the formulation 
polymer content rises. The created formulations held up well during stability tests. 
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The reports have been suggesting an alarming increase of 1% in annual cases of Head and 
Neck cell carcinomaHNSCC, with a strikingly high mortality rates of 0.4% and 2% per year 
forcancers of the oral cavity, tongue, tonsil,oropharynx respectively.  
 
Here we propose the administration of an anti-cancer drug along with an adjuvant C6 
ceramide through the buccal route, 1. To investigate the synergistic effect of ceramide (C) in 
combination with docetaxel (DTX) (DTX+C) and to explore the synergistic mechanism. 2. 
Reducing the dose of Docetaxel (potent taxane compound of anti-HNSCC regimen) along 
with the use of ceramide (apoptotic sphingolipid) as an adjuvant. 3. To overcome the 
inadequate availability of the drug on the wet mucosal sites of administration. 
 

A 3-level, 3-factor Box–Behnken design was used  to evaluate the effect of drug loading, 
residence time, swelling index, percentage moisture absorption, surface 
morphology,uniformity of content and in vitro drug release were investigated. In -vitro 
experiments wereperformed in CaL 27 cell line in order to evaluate the cytotoxicity, Scratch, 
ROS, MMP, and Cell cycle Assay. Chou Talay method was used for calculating synergistic 
activity between C6 and DTX. 
 
On the basis of responses: Residence time and swelling indexes, Desirability function and 
“Diffusion coefficient” n= 0.751, suggesting Non fickian diffusion of drug release from the 
erodible polymeric film CHeP10 was chosen for in vitro cell line studies against CaL-27 cell 
lines, where DTX-Cer loaded CHeP10 showed a 15 times reduction of IC50of plain DTX 
from 1.743nM to 0.1108nM. The (MTT) and combination index (CI) assay showed that 
simultaneous administration of DTX+C with a molar ratio of 2.5:1 could generate the optimal 
synergistic effect at CI = 0.68). The apoptosis, cell cycle, ROS, MMP, scratch assay 
demonstrated that C could target mitochondria and activate Caspase-3 and induce apoptosis. 
Meanwhile, DTX could target and disrupt the microtubules cytoskeleton, leading to a high 
proportion of cancer cells in G2/M-phase arrest. Moreover, D+C could cause a synergistic 
destruction of cytoskeleton,comparing with either agents alone (p < 0.01). Further this 
synergistic effect was checked throughCD44 targeted pH sensitive liposomes alone and in 
combination. 
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The thin layer chromatography (TLC) of drugs are usually performed with the help of 
solvents like butyl amine, toluene, ether, chloroform, light petroleum, ethyl acetate, ethanol, 
hexane, xylene and phenol, most of which are much expensive and toxic Currently 
hydrotropic solutions possess high industrial demand due to their unique features such as 
easy availability, good recovery, absence of fire hazards, higher separation factors without 
any solutes emulsification problem and eco-friendly nature.In the present investigation, 
hydrotropic and mixed hydrotropic solutions were employed as mobile phase to perform TLC 
of Cefotaxime sodium precluding the use of organic solvents. an Eco-friendly cost-effective 
hydrotropic solution was employed as mobile phase for the estimation of poorly aqueous 
soluble drugs Cefotaxime sodium. The method was validated as per ICH guidelines.Different 
mobile phases were prepared by dissolving different hydrotropic agents in water by 
dissolving 3% of sodium benzoate ,2% sodium benzoate and 2% sodium acetate,2% sodium 
benzoate and 2% sodium citrate,2% sodium benzoate and1% sodium acetate respectively and 
making volume upto 100 ml, with distilled water. Sample solutions of 1% w/v concentration 
were prepared using water as solvent.The Rf value obtained for Cefotaxime Sodium using 
mobile phase containing mixed hydrotropic blend containing 3% sodium benzoate (blend A) 
,2% sodium benzoate and 2% sodium acetate (Blend B) 2% sodium benzoate and 2% sodium 
citrate (Blend C) 2% sodium benzoate and 1% sodium acetate (Blend D) were 0.55, 
0.56,0.62,0.65 respectively.The progress in hydrotropy has boosted their use in various 
operational fields. Specifically, the utilization of hydrotropic compounds has been 
increasingly recognized in formulation development. 
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One of the most common forms of diabetes, type-2 diabetes mellitus is a chronic metabolic 
condition brought on by problems with insulin production or insulin resistance. By modifying 
blood glucose homeostasis, dipeptidyl peptidase-IV (DPP-IV) inhibition has the potential to 
treat type 2 diabetes. Synthesis of some new apigenin derivatives providesthe opportunity to 
both discover and forecast the effectiveness of potential DPP-IV inhibitors. 
 
Schrodinger software was used to perform virtual screening (VS) of created compounds 
against DPP-IV, and the most promising hits were chosen. Out of the designedcompounds, 5 
new apigenin derivatives were synthesized and validated it using pose selection method 
which is found to be below 2 Ǻ based on their superimposing with co-crystallized ligand 
followed by invitro and in vivo evaluations.  
 
In silico, ADME and toxicity studies were also found significant for most of the compounds. 
Among them, the representative compounds AAD1, AED2, and DEA2 showed excellent 
inhibitory activity of DPP-4 with IC50 values of 64.47 nM, 188.7 nM and 65.36 nM, 
respectively. Further studies revealed that compound AED2 was potent in 

vivo hypoglycaemic effect. The structure–activity relationships of these Apigenin derivatives 
had been discussed, which would be useful for developing novel DPP-4 inhibitors as treating 
type 2 diabetes.The study thus demonstrates the possibility of apigenin derivatives as highly 
specific DPP-IV inhibitors.  
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The study aimed to investigate the effect of surfactants and lipids on niosome formulation 
and characterization, as well as evaluate the impact of niosome size on skin penetration using 
confocal laser scanning microscopy (CLSM). Different ratios of sorbitan monoesters, soya 
phosphatidylcholine, and cholesterol were used to prepare and characterize niosomes. CLSM 
was used to assess niosome distribution and permeation through skin layers, offering a non-
invasive and advantageous method compared to other techniques. The results can aid in 
optimizing niosome formulation for efficient drug delivery through the skin. 
 
The niosomes were prepared using the thin film-hydration method with a constant drug 
amount of 10mg and varying sonication times from 0 to 10 minutes. The prepared systems 
were evaluated for entrapment efficiency, particle size, and zeta potential. CLSM was used to 
assess the distribution of niosomes within the skin, using Rhodamine B as a model drug. The 
different molar ratios of surfactants and lipids used in the preparation of niosomes were 
compared and analyzed. 
 
The study found that surfactant type, soya PC, cholesterol, and drug amount affected niosome 
entrapment efficiency 76.23% and a particle size of 982.3 nm with a low polydispersity index 
of 0.22 and a negative zeta potential of -58.8. The 6:2:2 molar ratio of surfactants and lipids 
had the highest entrapment efficiency, while the same ratio showed the highest drug release 
after 24 hours. Ex vivo studies revealed that MTX-loaded niosomes had higher drug 
permeation and penetrated the skin through intercellular, intracellular, and follicular routes. 
CLSM imaging showed the extensive distribution of fluorescence throughout skin layers. The 
study demonstrated that Nio16 had strong inhibitory effects on B16-F10 cells, indicating that 
the modified formulation could be advantageous in cancer treatment. The findings highlight 
the potential of niosomes as a safe and effective drug delivery system for MTX through 
transdermal administration for various skin diseases.  
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To develop and characterize trastuzumab conjugated drug loaded PEGylated pH-sensitive 
liposomes (TPPLs) for the effective treatment of HER-2 positive breast cancer. 
 
The drug loaded PEGylated pH-sensitive liposomes were prepared by thin-film hydration 
method. The trastuzumab was conjugated with Mal-PEG2000-DSPE by incubated overnight at 
4˚C. Finally, after lyophilization the trastuzumab-PEG2000-DSPE was obtained. The 
trastuzumab-PEG2000-DSPE was incubated with PEGylated liposomes at 4˚C to form TPPLs.  
 
The optimized liposomes undergo characterization such as vesicle size, PDI, and zeta 
potential which were found to be 134±1.88 nm, 0.238 and -13.98 mV for TPPLs, 
respectively. The entrapment efficiency of Paclitaxel (PTX) and Elacridar (ELA) were found 
to be 76.89 % and 56.33 % in PEG-Ls and 78.96% and 58.63% in TPPLs. The in vitro drug 
release study of both formulations (PEG-Ls and TPPLs) showed enhanced the percentage 
cumulative drug release at acidic pH 5 as compared to drug release at physiological pH 7.4. 
Further, the in vitro cytotoxicity studies were performed in SK-BR-3 and MDA-MB-231 
cells lines. The IC50 value of TPPLs in SK-BR-3 cells was lower (1.02 µg/ml) than that of 
PEG-Ls (4.11 µg/ml) while, there was no difference in IC50 value of TPPLs (4.05 µg/ml) and 
PEG-Ls (4.25 µg/ml) in MDA-MB-231 cells. The cellular uptake study of FITC-loaded 
TPPLs in SK-BR-3 cells showed greater uptake than FITC loaded PEG-Ls, while in MDA-
MB-231 cells showed no significant difference in cell uptake between FITC-loaded TPPLs 
than FITC loaded PEG-Ls. Furthermore, the in vivo studies of TPPLs showed minimum 
toxicity profile, minimum hemolysis, higher tumor tissue distribution and superior antitumor 
efficacy as compared to other formulations. These studies confirmed that trastuzumab 
conjugated drug loaded PEGylated pH-sensitive liposomes are safe and efficacious for the 
treatment of breast cancer.  
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The intracellular delivery of the drug is a major challenge in the treatment of solid tumors. 
The pH-sensitive liposomal formulation bearing the combination of the chemotherapeutic 
agent (Topotecan) and natural apoptosis modulator (Capsaicin) was developed to achieve 
endosomal escape under the conditions of low pH in endosomes. The objective of this study 
is to evaluate the in vitro and in vivo antitumor activity of hyaluronic acid-conjugated pH-
sensitive liposomes (HA-pSLPs). 
 
First of all, Hyaluronic acid (HA)-PEG-DSPE conjugate was synthesized using carbodiimide 
chemistry. Then the liposomes bearing the drug(s) were prepared using the thin-film 
hydration method and various formulations and process variables were optimized using 3-
factors, 3-level Box-Behnken design (BBD) design where average vesicle size, percentage 
release of TPT, and percentage release of CAP were the dependent variables. The developed 
system was evaluated for various parameters such as average vesicle size and surface charge, 
entrapment efficiency, % drug release, cell cytotoxicity, apoptosis, cellular uptake, hemolytic 
activity, and in vivo studies.  
 
The developed HA-pSLPs displayed vesicle size below 166.5 ± 2.31 nm, a zeta potential of -
30.53 ± 0.91, and entrapment efficiency of 44.39 ± 1.78%, and 73.48 ± 2.15% for TPT and 
CAP, respectively. The results of in vitro drug release studies demonstrated that % drug 
release was higher at pH 5 as compared to pH 7.4 due to the destabilization of liposomes at 
low pH (pH < 5). HA conjugated pH-sensitive liposomes were more cytotoxic as compared 
to free drugs combination. The apoptosis and cellular uptake of HA-conjugated pH-sensitive 
liposomes were increased as compared to unconjugated pH-sensitive liposomes, respectively. 
The pharmacokinetic studies in Balb/c mice showed that HA-pSLPsincreased the half-life, 
MRT and AUC in comparison to the free drug solution. The in vivo tumor regression studies 
in 4T1 tumor-bearing mice demonstrated that HA-pSLPs enhanced tumor inhibition as 
compared to PpSLPs, pSLPs, and free drug combinations. These results demonstrated that 
TPT and CAP-loaded HA-pSLPs offer a potential platform for targeted drug delivery to solid 
tumors. 
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To develop, optimize and characterize nanostructured lipid carrier containing paclitaxel and 
carboplatin for treatment of breast cancer.Combination chemotherapy of two drugs promotes 
synergism among these drugs against cancer cells and suppresses drug resistance through 
distinct mechanism of action. The combination chemotherapy is capable of delivering large 
amount of drug to achieve and maintain therapeutic concentration for longer period of time at 
target site. Developing drug delivery system which is able to improve the therapeutic efficacy 
of anticancer drug to breast cancer cells. Surface modified targeted drug delivery system has 
potential to increase therapeutic efficiency and reduce cytotoxicity in breast cancer. 
 
First of all, Ethinyl-estradiol-DPPE-PEG2000 amine conjugate was formed by linking 
ethinyl-estradiol to succinic anhydride and then to DPPE-PEG2000 amine. Then the 
liposomes bearing the drug(s) were prepared using the thin film hydration method and 
various formulation and process variable were optimized using the 3-factors, 3-levels Box-
Behnken design (BBD) design where the average vesicle size, percentage release of 
paclitaxel and percentage release of carboplatin were the dependent variables. The developed 
system was evaluated for various parameters such as average vesicle size and surface charge, 
entrapment efficiency, % drug release, cell cytotoxicity, hemolytic studies, and in vivo 

studies. 
 
The developed ethinyl-estradiol anchored stealth liposomes displayed a size below 291+ 2.31 
nm, zeta potential -46.3 and entrapment efficiency 88.07 + 1.62% and 72.42 + 2.12% for 
PCX and CPT, respectively. The results of in vitro drug release studies demonstrated that % 
drug release was higher at pH 6.8 as compared to pH 7.4 due to the destabilization of 
liposomes at low pH. Ethinyl-estradiol anchored stealth liposomes were more cytotoxic as 
compared to the free drugs and their combination. These results supported that Ethinyl-
estradiol anchored PCX and CPT loaded stealth liposomes (EE-PCX-CPT-LPs) offer a 
potential platform for the targeted drug delivery to the breast cancer. 
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Solid dispersions are gaining considerable interest as a means of enhancing the dissolution 
rate, and hence possibly bioavailability for several hydrophobic drugs. Clopidogrel bisulphate 
is a drug belonging to Class II as per BCS classification, widely used to prevent blood clots in 
cases of cerebrovascular, peripheral, and coronary artery disease. The poor solubility of 
clopidogrel bisulphate leads to poor dissolution and hence variation in bioavailability. The 
objective of the present study was to increase the solubility and hence dissolution rate of 
clopidogrel bisulphate for enhancement of oral bioavailability.The solid dispersion(s) of drug 
were prepared using Gelucire 44/14 as polymerusing solvent evaporation method. The 
prepared physical mixtures and solid dispersions were characterized for solubility 
enhancement, drug content, drug carrier interaction anddissolution rate. Solubility was found 
to increase with increasing concentration. In-vitro drug release from clopidogrel bisulphate 
solid dispersions showed faster dissolution with in the ratio of 1:5 as compared to pure drug 
and physical mixture. FT�IR spectra, DSC thermograms and X-ray diffraction pattern 
revealed no chemical interaction among drug and polymer. The optimized solid dispersions 
were also found to be stable on accelerated stability conditions for at least 3 months.  
 
  



138 
 

Pharmaceutical Sciences 
 
 

Development Andoptimization Ofeletriptan Hydrobromide Sublingual 
Tablet Using Central Composite Design And In-Vitro Characterization 

 
Vaishali Raghuwanshi 

Department of Pharmaceutics,  
Sri Aurobindo Institute of Pharmacy, Indore (MP) 

E-mail:  raghuwanshivaishali435@gmail.com 

 
 

The objective of the current research, the sublingual tablets were formulated by utilizing a 
solid dispersion by physical mixture technique using sodium starch glycolate as a super 
disintegrant and cyclodextrin as a solubility enhancer, which can provide a rapid onset of 
action. To prevent first-pass metabolism sublingual drug delivery of Eletriptan hydrobromide 
is considered to be one of the best surrogate routes of administration. Additionally, it will 
lead to patient compliance as well as increased therapeutic efficacy.The direct compression 
technique was used to develop the tablet formulation. 
 
Eletriptan hydrobromide, Sodium Starch Glycolate, β- Cyclodextrin, PVP K-30, 
Microcrystalline Cellulose, Menthol, Sodium saccharine, Magnesium Stearate, Talc. 
 
The solid complexes of Eletriptan hydrobromide were prepared with β- Cyclodextrin with 
molar ratios 1:1 and 1:2 by physical mixture method. In this method accurately weighed 
quantity of Eletriptan hydrobromide and β- Cyclodextrin was taken separately in two 
different pestle- mortar. Subsequently, the drug was slowly incorporated into both pestle-
mortar one by one with continuous trituration for about one hour and passed through sieve 
number 60. 
 
 
A Central composite experimental design was selected to optimize the prepared formulation 
variables as the response surface methodology requires experiments. The prepared tablets 
were assessed for a number of parameters, comprising hardness, friability, thickness, weight 
variation, wetting time, and water absorption ratio.Thesolid dispersion of eletriptan 
hydrobromide with β- cyclodextrin ratio 1:2 in distilled water and phosphate buffer pH 6.8 
showed improved solubility (3.632±0.006, 11.327±0.003) than that of corresponding pure 
eletriptan (1.936±0.004, 8.471±0.007). The SLT4 formulation showed the best results interms 
of disintegration time of 60 seconds and in-vitro drug release of 96.36% in 15 minutes 
implying that the sublingual route of eletriptan hydrobromide administration can be a better 
alternative for migraine disease 
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Piper betle L. is known as “Green Gold” of India. It is a plant which possess several 
medicinal properties such as anti-helminthic, anti-septic, anti-microbial, anti-fungal, anti-
bacterial property including anti-cancer property.  
 
To evaluate pharmacognostic and pharmacological parameters of methanolic extracts of 
different varieties of Piper betle L. leaf in special reference to check anti-cancer effects of 
these extracts against different Cancer cells directly derived from cancer patients. 
 
4 varieties of Piper betleL. (Meethi Patti, Katak Bangla, Desi Paan and Madrasi Pan) were 
used in this study. Extraction was done by cold maceration, practical yield, moisture content 
and TLC were evaluated. Study was conducted by crude drug, 1mg/ml and 2mg/ml 
concentration. Toxicity assay was done on normal lymphocytes to check toxicity on normal 
cells by trypan blue exclusion assay. Cytotoxicity assay of cancer cells (Oral cancer cells, 
breast cancer cells, ovarian cancer cells, ocular cancer cells, colon cancer cells and chest wall 
cancer cells) was done by trypan blue exclusion assay and MTT assay. 
 
Extracts showed no toxicity in normal lymphocytes whereas showed considerable decrease in 
cancer cell viability in trypan blue exclusion assay. But in MTT assay cell inhibition was 
minimal. 
 
Out of four varieties of betel leaves, Meethipatti and Katakbangla has shown significant 
cancer cell death property in trypan blue exclusion assay. However, failed when performed 
MTT assay. Therefore, it is mandatory before confirming neoplastic cell inhibition property 
of betel leaves. The concentration, dose formulation and the cell population must be 
undergone with permutation and combination method, so that the exact concentration may be 
defined against cancer cells and will justify as a cancer cell inhibitor.  
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With the increasing demand for energy and wearable microelectronic sensors, piezoelectric 
nanogenerators (PENGs) emerged as a potential candidate to address these needs. PENGs 
work on the principle of the direct piezoelectric effect, where voltage is developed across the 
material when a stress is applied. 
 
Flexible ZnO:PVDF based nano-composite films were chosen for the fabrication of PENG. 
Mixing of Hydrothermally grown ZnO nanorods in PVDF with concentrations ranging from 
5 -15 wt% enhanced the piezoelectricβ-phaseof PVDF from 62 to84%. The prototype PENG 
was fabricated by sandwiching freestanding ZnO:PVDF composite film between Al 
electrodes.  
 
The output performance of as fabricated PENGs was tested by applying a perpendicular 
periodic pressure of 30N@6Hz. The PENG with 10 wt% ZnO in PVDF showed maximum 
peak-to-peak open circuit output voltage (Voc) and short circuit current (Isc) which were 
~14.6 V and 0.6 µA, respectively with a maximum instantaneous power density of ~21.3 
µW/cm2. The 10 wt% ZnO: PVDFcomposite also showed maximum remnant polarization of 
~0.013 µC/cm2. The output from ZnO:PVDFPENG was rectified using in-house developed 
rectifier circuit and effectively stored in commercial capacitors. The stored energy was used 
to power small electronic devices like LEDs and LCD displays. In order to use 
ZnO:PVDFPENG as a pedometer sensor for footstepcounting, the flexible PENG device was 
installed in shoe sole and its output was interfaced with an in-house developed android based 
mobile application using Bluetooth. The fabricatedpedometer was tested for different walking 
speeds (1 –6 km/h)by varying step frequencyin the range of 0.5 - 2.5 Hz.The pedometer 
showed an accuracy of ~99 % when tested for 5000 steps at all step frequencies/ walking 
speeds.Our study not only demonstrates harvesting of vibration energy by ZnO:PVDF based 
PENGs, but also their use in shoe insole pedometer sensors. 
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Aluminium Nitride (AlN)coating deposited at room temperature by Plasma Enhanced 
Chemical Vapour Deposition (PECVD),chemical reaction of Al target in nitrogen and argon 
medium. Thin film coating to be used for protective layer, improve wear resistance of 
material surface undergoing tribological stresses at severe environments, such as high speed 
machining at high temperature. Thin films were deposited on AISI304 steel substrate. AlN 
film coating depending on partial pressure of nitrogen. Crystal stucture, surface morphology 
and average roughness of AlN thin film coating were investigated by x-ray diffractometer, 
scanning electron microscope, and atomic force microscope. 
 
Sputtering has advantages over conventionally used high temperature techniques because of 
its simplicity, low thermal temperature, low cost and its ability to produce good quality films 
with desired properties. Characteristic features of the prepared films depend on the 
processing parameters and method and are easier to control in physical vapor deposition 
(PVD) process.  
 
The chemical formula of the thin film layer formed was confirmed as Aluminum Nitride, 
AlN, and crystal structure was confirmed as hexagonal and primitive lattice. Reactive D.C 
Sputtering reaction produces AlN particles by the reaction of atoms ejected from Al target 
and the N2 gas, which was introduced into the chamber externally. SEM analysis shows that 
AlN particles were embedded on the base matrix formed by pure Al metal and the shape of 
the particles formed was globular in nature. AFM analysis shows that the RMS roughness of 
the thin film was 96.377nm and the grain size was between 0.073 – 0.513 µm. The thin film 
also exhibited excellent resistance to corrosion. Coating thickness, which achieved is in the 
range of 0.5-1.1 µm. 
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Magnetoelastic and magnetoelectric coupling in the artificial multiferroic heterostructures 
facilitate the valuable features for device applications such as magnetic field sensors and 
electric write magnetic-read memory devices. In a ferromagnetic/ferroelectric 
heterostructures, the intertwined physical properties can be manipulated by an external 
perturbation, such as electric field, temperature or magnetic field. Here, we demonstrate the 
remote-controlled tunability of these effects in Ni/BaTiO3 heterostructure under the visible, 
coherent and polarized light. 
 
To illustrate this proof-of-concept, we have chosen a high-quality commercial (100) 
ferroelectric BaTiO3 single crystal and Ni film was deposited at room temperature using DC 
magnetron sputtering.X-ray diffraction (XRD) measurements were performed for structural 
characterization. 7 T-SQUID-Vibrating sample magnetometerwas used to record the 
magnetization and Magneto-Optic Kerr microscopy was utilized to investigate the 
microscopic domain imaging of Ni/BaTiO3 heterostructure. 
 
The combined surface and bulk magnetic study of domain-matched epi-ferroic Ni/BaTiO3 
heterostructure reveals that the system is strong sensitive about the light illumination via the 
combined effect of piezoelectricity, ferroelectric polarization, spin imbalance, 
magnetostriction, and magnetoelectric coupling. Well-defined ferroelastic domain structure is 
fully transferred from a ferroelectric substrate to the magnetostrictive layer via interface 
strain transfer. The visible light illumination is used to manipulate the original ferromagnetic 
microstructure by the light-induced domain wall motion in ferroelectric, consequently the 
domain wall motion in the ferromagnetic layer. Our findings mimic the attractive remote-
controlled ferroelectric random-access memory write and magnetic random-access memory 
read application scenarios, hence, can be proven as a novel perspective for room temperature 
device applications. 
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At present, graphene is the hottest topics in condensed-matter physics and materials science 
because graphene has unusual properties. It has high thermal conductivity, high electrical 
conductivity, high resistance and high flexibilityetc. So,these unique properties mean it could 
have a wide array of practical uses. Graphene and their composites with different 
concentrations of TiO2 were successfully synthesized through simple drop casting method. 
Drop casting method technique is used to produce GO and GO+TiO2 thin films. The films 
were characterized by SEM, UV-Visible spectroscopy. SEM study confirm the growth of GO 
film. UV-Visible spectra show the increase in absorption of GO+TiO2 films in comparison to 
pure GO films. Optical absorption study at 632 nm wavelength shows an increase in 
extinction coefficient with increase TiO2 in GO solution. However, there are still some 
problems such as high recombination rate of photogenerated electron– hole pairs that limit 
the use of pure TiO2for photocatalytic applications. Therefore, to enhance the photocatalysis 
efficiency, it is essential to slow down the recombination of the charge carriers. Several 
works have been done to reduce the recombination rate by linking the photocatalysts with 
other materials such as noble metals, semiconductors, and carbon material. 
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Lead-free piezoelectrics are on demand for numerous applications to circumvent the 
drawbacks of lead toxicity. In quest for this several complex solid solutions and dopants are 
being investigated. Solid solution of sodium- and potassium- bismuth niobate (NBT-KBT: 
NKBT) is promising in this regard. Further, niobium (Nb5+) is known to significantly 
improve the piezo-response in lead-based perovskites. Thus, the effect of Nb5+ doping on 
lead-free NKBT is investigated.  
 
Niobium doped NKBT [(Na0.41K0.09Bi0.5)(1-x/2)(Ti1-xNbx)O3with x=0.00-0.015] was 
synthesized by solid state reaction route. Pellets were fabricated and sintered at 1150°C. 
Subsequently, the structural, dielectric, ferroelectric, piezoelectric and pyroelectric 
investigation were carried out. 
 
PowderXRDrevealed no structural transformation on Nb doping but an increase in the lattice 
parameter. The dielectric measurements showed that the depolarization temperature falls 
significantly with Nb. The occurrence of pinched hysteresis loop for higher Nb content was 
observed in P–E hysteresis measurements. Importantly, a reasonable increase (20–25%) in 
the piezoelectric coefficients of NKBTwas observed for x=0.005 of niobium doping (d33 
~185pC/N, d31 ~51pC/N and kp ~0.35). These have been explained on the basis of dominance 
of donor-like behavior of Nb5+ ion for lower doping concentration and emergence of ergodic 
phase at higher doping concentration. At room temperature the pyroelectric coefficient (p3) is 
in the range of 2-10 nC/cm2

°C. When tested for energy harvesting, the generated output 
voltage shows maximum value for a periodic temperature oscillation of ∆T ~15 °C at 
dT/dt~0.44 °C /s for sample with x=0.005. Using a proper rectifier circuit, a pulsating DC 
output with maximum voltage of ~3V could be obtained. Further, single crystals of 
Nb:NKBT were also grown and investigated for their optical properties for possible 
optoelectronic applications. 
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Thermoelectric (TE) materials can directly convert heat to electricity and vice-versa. Earth 
abundant CuS can be a safer alternative to presently used TE material, as they contain toxic 
and rare Te and Se (i.e. PbTe, Bi2Te3and Bi2Se3).CuS has hexagonal crystal structure with 
space group P63/mmc.Bi is a semimetal with electrons as majority charge carriers, hence Bi 
doping in p-type CuS may lead to decrease in charge carrier and increase in Seebeck 
coefficient and TE figure of merit(ZT). 
 
CuS nanoparticles (NPs)are synthesized by combining 10 millimoles of Cu(NO3)2.3H2O 
(99% pure from Merck), 25 millimoles of thiourea (99% pure from Merck), and 30 milliliters 
of ethylene glycol (99% pure from Merck) in a three neckround-bottom flask. 2, 4 and 6 % Bi 
doping is done using Bi(NO3)3.5H2O (≥98% Merck). After washing and drying, XRD, 
Raman spectroscopy, XPS, TEM, FESEM and EDAX measurements were carried away for 
characterization of the samples. Seebeck coefficient, electrical resistivity, thermal 
conductivity and Hall measurements were performed from 5K to 300K and ZT values are 
calculated. 
 
A simple polyol method has been used to synthesize sheet-shaped Cu1-xBixS nanostructures 
with an average thickness of 27 nm,where x = 0. XRD and Rietveld refinement analysis 
demonstrate that the particles are single-phase. Raman optical modes confirm typical 
crystalline covelliteCuS NP formation, indicating the successful synthesis of particles. All of 
the samples exhibit p-type conduction, as shown by Seebeck coefficient and Hall data. The 
thermopower value of the samples increases with increasing x, due to low-energy charge 
carrier filtering, resulting in 213% increase in power factor and six-fold enhanced ZT. This 
work will be beneficial for enhancing the figure of merit of CuS, an earth-abundant and non-
toxic material, at 300 K and contribute to the development of near-room temperature, toxic-
free, and rare earth-free TE materials. 
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In recent years,industrial-based activities haveled to the production of toxic gases an 
important environmental concern. Membrane-based gas separation processes have been 
nowof primary attention in critical industrial applications such as purification, water 
treatment and gas processing.Incorporation of novel nanoparticles have revolutionized the 
efficiency of polymeric membranes for gas separation. 
 
Polyvinyl alcohol (PVA) and Polyvinylpyrrolidone (PVP) blended polymeric membrane 
were prepared using solution casting method by embedding varying amount of titanium oxide 
(TiO2) nanoparticles (NPs). X-ray diffraction (XRD), Field emission scanning electron 
microscopy (FESEM), Fourier transform infrared spectroscopy (FTIR), Therma gravimetric 
analysis (TGA) and single gas permeation measurement (patented by me, patent no. 415304 ) 
were used to characterize the structural, thermal and permeation properties of prepared 
membranes. 
 
Crystalline nature of prepared membranes was confirmed by XRD pattern. FESEM 
confirmed the dispersion of TiO2 NPs in the polymer matrix. In terms of PVA/PVP polymer 
and TiO2 nanoparticle deposition, FTIR confirms the molecular structure of membranes. 
TGA analysis revealed the TiO2 loaded membranes were more thermally stable than the pure 
polymeric membrane. Finally, the membranes were tested for gas permeation. It was 
observed that gas permeability is much higher than the pure polymeric membrane. The 
observed permeability increments were 227.93%, 25.58%, 178.28% and 21.92% for H2, N2, 
O2 and CH4 gases, respectively Similarly, the measured selectivity augmentations were 
161.41%, 93.01% and 209.25% for H2/N2, O2/N2, and H2/CH4 gas pairs, correspondingly, as 
the TiO2 content increased. On increasing the feed pressure, the permeabilities of test gases 
decreased whereas selectivities increased significantly. If we compare the obtained 
permeability and the selectivity results withUpper bound line (2008), these membranes were 
found to cross the O2 and O2/N2 trade-off relationship. Therefore, these results could lead to 
develop the mixed matrix membranes for gas separation applications. 
  



147 
 

Physical Sciences 
 
 

Half Metallic Ferromagnetism Properties of Cubic Vlao3 Compound:  
A First Principles Investigation 

 

Ekta Jain 
Department of Applied Science,  

Sagar Institute of Research and Technology Excellence, Bhopal (MP) 
E-mail:  jainekta05@gmail.com 

 

This investigation is performed toexamine the equilibrium structural, electrical, magnetic, 
elastic, thermodynamic, as well as thermoelectric behavior of VLaO3. To find out its stability 
in Ferromagnetic/Non-magnetic phase.We will observe its half metallic behavior, also 
evaluate its formation energy, cohesive energy and second order elastic constants. Finally, 
will calculate thermal and pressure dependence of volume, specific heat capacity, and bulk 
modulus.Perovskites display a wide range of crystalline phases, fascinating spintronic, multi-
ferroic properties, and interesting physicochemical properties. ABO3 perovskite oxides have 
received a great deal of attention because of their properties, which include anti-
ferromagnetism (LaTiO3), ferroelectricity (BaTiO3), ferro-elasticity (SrTiO3), anti-
ferroelectricity (PbZrO3), ferromagnetism (YTiO3), half-metal ferromagnets. 
 

We have used the DFT framework and the FP-LAPW tool from the WIEN2k to estimate the 
structural, magnetic, elastic and electronic properties of VLaO3. The plane wave cut-off value 
of RMT*Kmax=8 controls the convergence of the basis set, and MT radius was found to be 
2.49, 2.20, and 1.89 Bohr for V, La and O. Gmax=14 provides the potential Fourier charge 
density expansion in the interstitial region. All computations employ the tetrahedron 
approach and a fine k-grid of 10×10×10 in the irreducible Brillouin zone.  
 
The computed lattice constants in the FM phase are well agreement with prior theoretical 
works by PBE-GGA and mBJ techniques. From optimization curves, studied perovskite 
oxide is more stable in the FM phase than the NM phase. Our computed results show that 
examined compound belongs to the class of half metallic perovskites, has a majority spin 
energy gap of 2.56 eV, and a total magnetic moment of 3.99 µB/unit cell due to which it is 
best suitable for spintronic applications. The thermoelectric examination demonstrates that 
investigated compound has increased efficiency at room temperature, which can be extended 
to higher temperatures. Additionally, quasi-harmonic Debye model is used to evaluate 
thermodynamic properties. 
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Topological insulators (TIs) are novel quantum materials that have an insulating bulk and 
topologically protected metallic surface states with a Dirac-like band structure. The novel 
surface states are expected to host topological quantum effects and find applications in 
spintronic and quantum computing. These surface states can be probed by exoticeffects in 
magneto transport studies like π Berry phase in Shubnikov-de Haas (SdH) oscillations and 
weak antilocalization (WAL) etc. To utilize these transport properties for applications, 
surface dominated conduction with a large dephasing length is needed. Band 
engineeringi.e.manipulation of band structure is an important method for the realization of 
topological materials in energy efficient electronic devices, spintronicsand forquantum 
information processing.  
 
A ternary alloy (Bi1-xSbx)2Te3 is a promising candidate from theTIs family in 
which we are able to engineer the bulk properties by varying the Bi/Sb 
composition. High quality BiSbTe3 single crystals are grown by modified-Bridgemen 
method and well-characterized through XRD, high resolution XRD, SEM and EDX 
techniques. Detailed magnetotransport measurements are performed at different temperatures 
down 2K in presence of magnetic field. 
 
Here, the role of native defects on the magneto transport properties of the two engineered 
single crystalsof BiSbTe3 has beeninvestigated and different resistivity behavior is observed 
in two different samples due to defect-induced conduction mechanism whichshifts the Fermi 
levels in both the samples. Negative magneto conductance found in the samples 
signify the presence of weak anti localization (WAL) and it has been explained 
by a Hikami-Larkin-Nagaoka (HLN) formula.  Furthermore, the obtained 
physical parameters unequivocally manifest the existence of multichannel 
quantum coherent transport that depends on the thickness of samples.  The 
temperature dependence of largephase coherence length exhibits the dominating 
2D hole-hole scattering mechanism along with weak 2D hole-phonon scattering 
mechanism and it also supports the fact that WAL effect is emerging from 2D 
transport channels. 
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The Bi2Se3 shows indirect band gap and have attractive applications for band-to-band 
tunneling transistors and spintronics devices, in this paper structural, electronic, and optical 
properties of the different phases of Bi2Se3 have been investigated using first-principles 
calculations based on density functional theory (DFT). 
 
The atomic positions were taken from the previous literature and optimized for identifying 
phase stability conditions and then optical and electronic calculations were performed using 
computational code SIESTA with generalized gradient approximation within the revision of 
Perdew-Burke-Ernzerhof (GGA-PBE) functionals.  
 
The obtained indirect band gaps for hexagonal and orthorhombic phases of Bi2Se3 were 0.12 
eV and 1.14eV. The optical properties including real and imaginary parts of dielectric 
functions, absorption coefficient, reflectivity, conductivity, etc. were predicted. The obtained 
refractive indices of Bi2Se3 were 5.48 and 1.96 for hexagonal and orthorhombic phases along 
x-directions. 
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CrGeTe3 is a 2D ferromagnetic (FM)van der Waal (vdW) material with good thermal 
stability, ultralow-energy glass formation process, almost zero mass-density change upon 
crystallization and intrinsic gap tunability. These properties of CrGeTe3 have novel 
applications in nanoelectronic devices as the magnetic substrate and next generation memory 
devices.In the present work we aim to probe the origin of 2D ferromagnetism and magnetic 
interactions present in CrGeTe3.   
 
High quality CrGeTe3 crystals were grown using self-flux technique.Detailed temperature 
dependent synchrotron radiation (SR) X-ray diffraction (XRD) measurements were 
performed at the angle-dispersive XRD (ADXRD BL-12) beamline at Indus-2 SR 
source.Temperature and field dependent magnetization measurements were performed along 
in-plane and out-of-plane directions. Temperature dependent photoemission measurements 
were performed at the undulator based Angle Resolved Photoelectron Spectroscopy beamline 
(ARPES BL-10), Indus-2 SR source. Theoretical density functional (DFT) calculations were 
performed to interpret the experimental results. 
 
The signature of magneto-strain effect in CrGeTe3 has been obtained in the XRD data which 
showed a first-order type variation in the lattice parameter across the FM transition with in-
plane contraction more than out-of-plane. The out-of-plane magnetization in CrGeTe3 is 
found to be larger than the in-plane magnetization in the FM phase. Magneto-strain effects in 
the electronic structure are observed as increase in the band gap, band broadening and 
twinned bands in the FM phase. The in-plane lattice contraction give rise to on-site Coulomb 
correlation (U) which increases the band gap while out-of-plane lattice contraction enhances 
the hybridization which results in band broadening with enhanced spin-polarization in the FM 
phase. Twinning of the bands on 2D surface is associated with the change in the 
magnetocrystalline anisotropy govern by the strong spin-orbit coupling (SOC). In conclusion 
the origin of 2D ferromagnetism and magneto-strain effects are due to the interplay between 
the Uand SOC in CrGeTe3.  
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In the current study, multiferroic BiMn2O5 nanoparticles were synthesized using the 
ultrasonication-assisted sol-gel technique at a temperature of 600 oC for 6 h. According to 
Rietveld refinement of the room temperature X-ray diffraction data, system exhibits a single 
phase and crystallises in an orthorhombic structure with the space group Pbam. The 
formation of single-phase materials with excellent mapping distribution and mean size 
distribution of 64.5 nm was confirmed by scanning electron microscopy (SEM), which 
revealed the grains to be irregularly spherical in shape. The chromaticity image (CIE) results 
indicates that nanoparticles have the promising ability to produce the purple-blue component 
of white light emitting diodes which can be employed in variety of Luminous applications.  
 
The stoichiometric ratio of Bismuth (III) nitrate hexahydrate, Manganese (II) acetate 
tetrahydrate, and citric acid were used as precursors. Bismuth (III) nitrate hexahydrate of 0.02 
moles was mixed in 30 ml of distilled water under ultrasonication. The 0.04 moles of 
Manganese (II) acetate tetrahydrate was mixed in 30 ml of distilled water under continuous 
ultrasonication in another beaker and 0.16 moles of citric acid was dissolved in 40 ml of 
distilled water. These two solutions were mixed under vigorous ultrasonication for a few 
hours. These two solutions were blended under ultrasonication for 2 h. The solution was kept 
on a hot plate, with temperature at 363 K, for 5 h to obtain the dry powder and kept in an 
oven at 673 K for 2 h. Finally, the powder was calcined at 873 K for 6 h. 
 
The change in unit cell volume confirms the effect of nano structuring due to the synthesis 
method and significant optimization in the lattice constant, bond distance, bond angle, and 
crystallite size. The morphology obtained from FESEM revealed an average grain size of 
64.50 nm. The presence of vibrational modes has been recorded by FTIR spectroscopy. XPS 
results and the magnetic moment both reveal the coexistence of mixed valence states Mn3+ 
and Mn4+ ions. The purple-blue emission at λex~370 nm was identified by 
photoluminescence and CIE parameters. These findings suggest the nanoparticles are 
particularly appealing for optoelectronic and spintronic applications. 
  



152 
 

Physical Sciences 

 
Intersurface Hybridization in Topological Insulator Bi2Se3Thin Films:  

Role of Thickness and Disorder 
 

Megha Malasi 
UGC-DAE Consortium for Scientific Research,  

Indore (MP) 
E-mail:meghamalasi.79@gmail.com 

 
 

Topological insulators (TIs) are potential candidates for dissipationless electronic devices. 
They host symmetry protected surface states which are immune to backscattering due to spin-
momentum locking and cannot be localized by small disorder. It is important to investigate 
the effect of thickness and disorder on these surface states in order to utilize TIs for device 
fabrication. Here we present the study of surface state transport in Bi2Se3 thin films with 
change in thickness and disorder. 

 
In the present work, we have grown thin films of Bi2Se3 on Si/SiO2 substrate with different 
thicknesses by thermal evaporation and characterize them using x-ray diffraction, x-ray 
reflectivity, atomic force microscopy, and energy dispersive x-ray analysis. The resistivity 
measurements were performed on 16T PPMS using four-probe method and Hall resistivity 
measurements were performed on 9T PPMS using five-probe method. 
 
We show that, on enhancing the disorder the bulk of Bi2Se3 thin film transforms from 
diffusive to hopping transport while surface states remain delocalized and exhibit weak 
antilocalization (WAL) effect. The absence of Anderson localization in surface transport has 
been confirmed on varying the disorder from the weak to moderate regime. The WAL effect 
suppresses on reducing the film thickness. Our analysis shows that WAL suppression is 
governed by intersurface hybridization rather than disorder. The films transform from two 
decoupled surface channels to a coupled surface-bulk channel and finally top and bottom 
surface channels get hybridized on reducing the film thickness. The dephasing of surface 
states depends on the nature of bulk transport. For diffusive bulk transport surface dephasing 
is dominated by electron–electron scattering and for hopping bulk transport surface 
dephasing is dominated by surface to bulk charge puddle coupling and surface to hopping 
transport coupling. 
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X-ray absorption fine structure (XAFS) at the Cu K-edge in copper complexes, viz., 
[Cu(BzImH)4X2], where BzImH= benzimidazole  and X= NO3 (1), Cl (2) and their ‘inner 
complex’ [Cu(BzIm)2] (3) have been investigated using synchrotron radiation.  
 
The complexeshave been prepared and characterized by the method described in 
literature.The X-ray absorption spectra of the complexes have been recorded at the K-edge of 
copper on BL-9 scanning type EXAFS beamline at 2.5 GeV Indus-2 synchrotron source at 
RRCAT, Indore. 
 
Though, the crystal structure of the complexes 1has been studied earlier using X-ray 
crystallography and found to be distorted square pyramidal,the complex has been included in 
the study because the complex has two independent formula units having two Cu sites in a 
molecule. In 1 the axial bond lengths are not similar at Cu1 and Cu2 sites. EXAFS analysis of 
the complex yields similar results showing that information about the two Cu sites of the two 
independent formula units in a molecule can also be obtained from EXAFS.The crystal 
structures of 2 and 3are not available. From EXAFS analysis, the structure of 2 has been 
estimated to be distorted square pyramidal and that of 3, tetrahedrally distorted square planar. 
The electronic nature of Cu metal center in the complexes 1-3 has been studied using 
XANES.The XANES spectra have been simulatedand p-DOS and d-DOS calculated 
simultaneously for the Cu centre in the complexes using software FEFF10.The simulated 
XANES spectra have been found comparable with the experimental XANES spectra. The 
splitting of Cu K-edge into two edges K1 and K2 has been correlated with the p-DOS and the 
occurrence of pre-edge has been correlated with d-DOS. 
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Tremendous enhancement in the global energy consumption demand clean energy sources 
like thermoelectrics. Nanostructured Cu-In based chalcopyrite investigated intensively as 
suitable candidate for TE material due to their layered anisotropic nature, natural abundant, 
non-toxic constituent elementsand high absorption coefficient.Nevertheless, a precise control 
over the composition may help to improve its conductivity σ, and TE performances.  
 
Non-stochiometric CuInS2 nanoparticles (NPs)prepared by facile low-cost polyol method. 
These further characterized using x-ray diffraction (XRD), Raman spectroscopy, XPS, field 
emission scanning electron microscopy (FESEM), transmission electron microscopy (TEM), 
in order to study the structural, phase purity, morphological studies of the NPs. Temperature-
dependent electrical and thermoelectric study performed up to 320 K to get the insight into 
the thermoelectric behavior of the prepared NPs. 
 
In the presented work, polyol-method adopted to atomic-level manipulation of CuInS2 
nanowires to induced enhanced thermoelectric performance. The NPs characterized by XRD 
displays tetragonal chalcopyrite structure. The average crystallite size of the NPs rangesfrom 
3-8 nm, expected to show quantum confinement effectssince Bohr exciton radius of CuInS2 is 
nearly 4.1 nm.FESEMconfirms the formation of nanowires which cross-linked to form 
microspheres.Raman analysis suggests the formation of Cu2S nano-inclusions trapped in the 
grain boundaries of CuInS2,which may reduce the potential barrier for the charge carriers, 
make it a highly degenerate system, and manifest phonon confinement effect. The dramatic 
increase in electrical conductivity of 2800 S/m, attributed to the formation of defects, leads to 
increased carrier concentrations and hence, thermoelectric performance. Transport properties 
shows the semiconducting behavior for all the samples with colossal thermopower of 609 
µV/K & power factorreaches a high of 0.8 µW/mK2, which can be further enhanced by 
sintering techniques. Overall conduction enhances the power factor of the materialexpects its 
future improvements for TE applications. 
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In this paper, Nano-composite polymer electrolyte has been synthesized and optimized for 
best performance using a.c. Impedance spectroscopy. The effect of addition of Nano filler 
into polymer gel electrolyte systemhas been reported usingstructural and morphological 
studies of Nano-Composite Polymer Gel Electrolyte (NCPGE)by SEM, XRD and FTIR 
techniques. The performance of the optimized electrolyte system in the supercapacitor is 
tested by fabricating an EDLC cell using synthesized Biomass Pea activated carbon based 
electrodes and optimized NCPGE as electrolyte. The performance of supercapacitor has been 
analyzed using required techniques such as a.c. impedance spectroscopy, cyclic voltammetry, 
charge discharge etc.  
 
The  Supercapacitor has been fabricated using nano composite polymer gel Electrolyte film. 
Electrolyte is prepared by incorporating liquid electrolyte (EC-PC+TEABF4 ) into 
Polyvinyldinefloroide co-hexafloropropylene (PVDF -HFP) polymer with dispersed SiO2 
nano-particle using solution cast technique. Maximum ionic conductivity has been found 
equal to 8.2×10-3 Scm-1 of optimized [(1:4){PVDF-HFP+EC-PC-TEABF4}+ SiO2 (15wt%)]. 
 
The temperature dependence of conductivity is measured and plot follows Arrhenius 
equation. Morphological and structural studies have been done using SEM,XRD and FTIR. 
Frequency dependent dielectric studies were made using impedance spectroscopy in a wide 
range of frequency. The ionic transference number~0.96  and electrochemical potential 
window ~3.5 V has been calculated. Activated charcoal was synthesized from biomass, pea 
cover. Fabrication of EDLCs is done by sandwiching NCPGE between AC electrodes. The 
specific capacitance of pea activated charcoal based electrode is found as 456.18 mFcm-2 
which is equivalent to single electrode capacitance of 228.09 Fg-1, almost four times of that 
of market purchased AC electrodes.  
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The CoFeB (CFB) soft-magnetic alloy thin films having high tunnelling magnetoresistence 
ratio and electric field induced magnetisation switching (EFIMS) has become increasingly 
important in the field of spintronics. The magnetization reversal process in EFIMS can be 
influenced by magnetic anisotropy modulation. Thus to employ such films for applications it 
is important to study the MR process and micro-structural origin of uniaxial magnetic 
anisotropy (UMA).  
 
SiO2 (sub.)/W (25 nm)/(CFB)1-xNbx(x=0,3,5,10) (50 nm) alloy thin films were deposited  at 
300°C using dc magnetron sputtering technique. Complementary techniques of GIXRD, 
XRR, AFM, SIMS and MOKE were used to study the magneto-structural properties of the 
films. Simultaneous in-plane and out-of-plane XRD measurements were performed at Indus-
2 synchrotron (SR) to understand the origin of magnetic anisotropy in such polycrystalline 
alloy films. 
 
Upon addition of Nb from x=0 to 10, the structure of 45 nm thick Wα/(CFB)1-xNbx thin films 
gradually transform from partially crystalline to completely amorphous structure with the 
simultaneous decrease in rms surface roughness from 1.2 nm to 0.8 nm and grain size from 
~4 nm to sub nm range. CFB/W interface roughness shows an increase from ~0.3 nm to ~0.7 
nm with addition of Nb from x=0 to x=5 and further decreases to 0.35 nm with x=10. The 
presence of well defined in-plane UMA and soft magnetic nature of the CoFeB film (x=0) is 
confirmed by MOKE measurements. UMA and coercivity (Hc) exhibit interesting trend with 
Nb addition. Hc decreases from ~22 Oe to ~9 Oe, suggests improved soft magnetic nature. 
For CFB films with x=3 and 5, microstructure remains partially crystalline and films 
becomes magnetically isotropic. Further addition of Nb ~10%, leads to reappearance of UMA 
and nanocrystalline to amorphous phase transformation. The presence of anisotropic strain 
distribution is confirmed by SRXRD measurements in magnetically anisotropic films which 
corroborate well with the MOKE measurements. Magnetization reversal process in CFB alloy 
films is studied and the angular dependence of Hc was well described by two-phase model, 
which is a combination of the Stoner-Wolfarth and Kondorsky model. It is concluded that the 
evolution of UMA in the studied CFB thin films is jointly dictated by roughness of W buffer 
layer and Nb addition. 
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Multiferroic materials own more than one ferroic properties, viz. ferromagnetic, 
ferroelectric, and ferroelastic in the same phase. With keeping the above views in mind, the 
most outstanding single-phase lead-free compound currently being studied is Bismuth Ferrite 
(BiFeO3) it inherits room temperature ferroelectric and antiferromagnetic properties. 
 
Firstly, we synthesized the constituent phases Bi0.9La0.1FeO3 and BaTiO3 separately. After 
confirmation of desired single phase formation, composites of the type (1-x) Bi0.9La0.1FeO3- 
(x) BaTiO3 with x = 0.05, 0.10 and 0.15 by the conventional solid-state technique. 
 
With keeping the above facts in mind, we synthesized composites (1-x) Bi0.9La0.1FeO3- (x) 
BaTiO3 with x = 0.05, 0.10 and 0.15 by solid-state technique. We studied their crystal 
structure, morphology, optical, electrical and magnetic behavior. Crystal structure of the 
constituents of the composites and their presence in the composite was witnessed from the 
analysis of X-ray diffractograms by Rietveld refinement of the synthesized composites. 
Micrographs obtained from FESEM characterization technique revealed the non-
homogeneous grain and grain boundaries with no foreign impurities. In addition, Energy-
dispersive X-ray diffraction analysis (EDAX) confirms the presence of all the integral 
elements of the composite. Optical bandgap of the order of ~2.19 eV was estimated from the 
analysis of diffuse reflectance Uv-Vis spectroscopy (DRS). Temperature dependent dielectric 
properties of the synthesized samples were measured at different constant frequency values in 
the temperature range from 100 oC to 350 oC. A gradual increase in dielectric constant from 
180 oC was shown by all the samples. Corresponding to different applied constant field 
values, the Polarizability Vs. Electric Field Loop (P-E loop) of all composites display 
leakage. This behavior is attributed to the volatile nature of bismuth ferrite. Magnetization 
Vs. Magnetic Field (M-H) Hysteresis loop characteristics obtained at room temperature 
revealed the antiferromagnetic nature for pure Bi0.9La0.1FeO3. Further, ferromagnetic property 
becomes dominant as BaTiO3 content increased in the composite. 
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Currently, Cellulose acetate (CA) 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 geland 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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Renewable and sustainable nanogeneratorsbased on scavenging vibrational and thermal 

energy need integrated energy storage elementson micro/nanoelectronic devices such as 
wearable electronics, sensors and medical implants.Although micro-batteries are there but 
they suffer from limited life time, low charge/discharge rates and miniaturization issues. 
Electrostatic nano-capacitors containing artificially engineered high-k dielectrics have 
emerged as potential alternative for this purpose. We havedeveloped a novel high k dielectric 
material in the form of multilayer nanolaminates containing alternatively stacked ultrathin 
layers of Al2O3 and TiO2where giant dielectric constant, low loss and high cut-off frequency 
were realized through engineering Maxwell-Wagner (M-W) polarization.   
 
Pulsed laser deposition deploying 248nm KrF excimer laser of pulse width 20ns @ 5Hz was 
used to grow multilayeredAl2O3/TiO2 nanolaminates (ATA-NL)on Si. About 60 nm thick 
ATA-NLs with different sublayer thicknesses in the range from ~ 2 to 0.5 nm were grown to 
engineer Maxwell-Wagner polarization. Artificial periodic structures with multiple sharp 
interfaces even in sub-nanometric ATA NLs were confirmed by X-ray reflectivity and 
crossectional transmission electron microscopy measurements. The TiN/ATA-NL/TiN 
capacitors were fabricated inhouse using RF Magnetron sputtered ~ 50 nm thick TiN top and 
bottom electrodes. The dielectric and electrical studies were performed using temperature 
dependent impedance spectroscopy and current-voltage measurements coupled to micro-
probe station.  
 
M–W polarization was engineered in ATA NLs by controlling sublayer thickness and 
interfaces density. A significant increase in k from ~ 60 to 670 with low loss < 0.2 at 102 Hz 
was observed with decreasing sublayer thicknesses from ~2 to 0.8 nm below which dielectric 
constant decreased and loss increased. Since the dielectric constant of amorphous TiO2 and 
Al2O3 are ~ 20 and 10 respectively, k > 60 at loss <1 observed for ATA NLs has been 
attributed to the external contribution in polarization due to M-W type relaxation of charge 
carriers at interfaces owing to conductivity contrast. The conditions for M-W relaxation were 
found most favorable in 0.8 nm ATA NLs leading to highest k ~670, low loss ~0.16 and high 
cutoff frequency ~ 50 KHz.Introducing ~3nm thick Al2O3 top and bottom capping layers to 
0.8 nm ATA NL, the dielectric loss was reduced to ~ 0.03 and cutoff frequency enhanced up 
to ~1 MHz although at the cost of dielectric constant. The fairly high capacitance density of 
~20 fF/µm2 and low leakage current density ~10-7 A/cm2 observed for TiN/ATA-NL/TiN 
capacitors are promising for next generation integrated high density storage applications. 
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Rare earth-doped ferroelectric materials with perovskite structures have attracted much 
attention because of their unique and multifunctional features. These materials come under 
the class of Piezo/Ferro-luminescent materials, which are useful for many applications like 
actuators, sensors, adoptive optics, photonic devices, and memory-based devices. The 
presence of external stimuli like temperature, electric field, and pressure-induced structural 
transformations which eventually affects the PL emission. Since ferroelectric materials are 
electromechanically soft, concurrence with strong polarization makes such materials 
responsive to field-induced structural ordering, therefore, explored for piezo-luminescent 
applications. 
 
In view of this, to exploit both the ferroelectric and luminescence properties lead-free 
ferroelectric sodium potassium bismuth titanate [Na0.41K0.09Bi0.5TiO3; NKBT] issubstituted 
with well-known red-lightemitter for e.g.Europium (Eu3+).The ceramic samples 
�Na�.��K�.��Bi�.!"#Eu#&Ti3 different compositions (x=0.000, 0.005, 0.010, 0.015, 0.020, 
0.030) were prepared by conventional solid-state reaction technique. Further, its structural, 
ferroelectric, piezoelectric, and photoluminescence properties were investigated. X-ray 
photoelectron spectroscopy and conductivity measurements were also done to understand the 
outcome.  
 
A 1.0 at.% doping of Eu3+ enhances the piezoelectric response by 12-15%. Nonetheless, for 
higher doping (>1.5 at.%) a significant decrease in piezoelectric coefficients was perceived. 
The photoluminescence reveals a gradual increase in the well-defined red emission line (near 
613nm) with Eu3+content. However, a reduction in photoluminescence intensity is observed 
with application of an external electric field. The peak positions and shape of PL lines do not 
show any observable shift with electric field.The observed variation in piezoelectric and 
photoluminescence could be associated tothe amphoteric nature of Eu3+ and electric field-
induced structural ordering with appearance of higher symmetry tetragonal phase. The x-ray 
photoelectron spectroscopy and AC conductivity measurements were carried out to endorse 
the amphoteric nature of Eu3+ in NKBT. Similarly, x-ray diffraction studies reveal the 
emergence of long-range ordering with application of an external electric field. Based on the 
above studies, it is concluded that there is a lack of one-to-one correlation between 
piezoelectricity and photoluminescence. This study confirms that 1.0 at.% Eu3+ is the best 
candidate for piezo-luminescentapplications.  
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All inorganic cesium lead halide perovskite Quantum Dots (CsPbX3 QDs where, X = Br, I, 
and Cl) are recently received much attention due to their unique optical and electrical 
properties in the field of optoelectronic devices. They have remarkable stability against heat, 
moisture, water, and air. In this work, we have synthesized all inorganic CsPbBr3 QDs by 
Ligand Assisted Reprecipitation (LARP) method at room temperature and the thin film was 
prepared on a glass substrate using the drop-casting technique. Then the film has been 
characterized by X-Ray Diffraction (XRD), Transmission electron microscopy (TEM), 
Photoluminescence (PL), and UV-Visible Spectroscopy. Furthermore, we have focused on 
determining the complex optical constant (refractive index (n), dielectric constant (ε1ε2) and 
extinction coefficient (k)) of CsPbBr3 QDs thin film using ellipsometry. The spectroscopic 
ellipsometry (SE) measurement has been taken in the wavelength range from 400 nm to 1600 
nm with an incidence angle of 70 .̊  X-ray Diffraction pattern shows the cubic crystalline 
structure of CsPbBr3 perovskite QDs, and the PL peak gives the emission of green color in 
the visible region at the wavelength of 520 nm. The direct band gap obtained by the tauc plot 
is 2.36eV and TEM images reveal the cubical morphology of synthesized quantum dots. The 
ellipsometry result shows the refractive index of CsPbBr3 QDs thin film is 1.96 at the 
emission wavelength (520nm) and the extinction coefficient is 0.12 at 507nm. These results 
indicate that Cs halide perovskite is useful for device fabrication as well as an antireflection 
coating in tandem solar cells.  
 
 
  

Structural And Optical Analysis of all Inorganic Cspbbr3 Perovskite Quantum 
Dot Thin-Film on Glass Substrate 
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Yttrium pnictides materials such as YP1-xAsx exhibit many appealing properties, such as a 
moderate superconducting transition temperature, high melting point, hardness, etc. 
Considering these properties, they are good candidates for technological applications, such as 
coatings and also used to make blue light-emitting diodes or laser diodes. Most of these 
materials have two phases with respect to thermodynamical conditions. Here, the first phase 
is NaCl (B1) phase, which is a stable phase under ambient conditions and the second is CsCl 
(B2) phase when material exposed under high pressure conditions. 
 
We use phenomenological model in our study to perform theoretical calculation. High-
pressure theoretical calculations suggest that new crystal phases may develop in materials 
under the influence of pressure, and the relative stability of two-crystal structures requires 
very accurate predictions. The effective interionic interaction potential incorporated with the 
long-range Coulomb, van der Waals (vdW) interactions and the short-range repulsive 
interaction of up to second-neighbor ions within the Hafemeister and Flygare approach. 
 
In this study, the pressure induces structural and mechanical properties of the III-V 
semiconducting compound YP1-xAsx at various compositions of (x) for x = 0, 0.25, 0.5, 0.75 
and 1 upto 100 GPa, are studied. Firstly, The van der waal (vdW) coefficients are determined 
by Slater Kirkwood variational method, as both the ions are polarizable. It can be noted a 
structural phase transformation takes from NaCl to CsCl at a pressure range of 50-55 GPa for 
0 ≤ x ≤ 1 compounds. Volume collapse, Mechanical properties (Second Order Elastic 
Constants, Cauchy discrepancy, and Elastic anisotropy), the pressure-dependent Bulk 
modulus and Young modulus and Debye temperature (θD) are reported. The brittle character 
of YP1-xAsx compounds are inferred by the Young modulus. To the best of our knowledge, 
this is the pressure dependent theoretical prediction of structural and elastic properties of YP1-

xAsx compounds. 
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In this paper we report the photoluminescence behavior of rare earth and transition metal 
doped Eu3+ doped Ca0.87Q0.10Al4O7: Eu0.03 (Q= Sr, Mg) synthesized by urea fuel combustion 
method. The XRD analysis shows that the sample to be single phased in nature and 
crystallized into monoclinic phase with standard JCPDS 23-1037 card. The SEM & TEM 
analysis confirm the formation of nano particle, with average particle size around 30-80 nm. 
The elemental composition was confirmed by using Energy Dispersive X-ray (EDX) 
technique. The oxide formation was examined via FTIR technique. UV-Visible spectroscopy 
is used to study the optical band gap of material, it’s value in the current case, 
Ca0.87Q0.10Al4O7:Eu0.03 (Q= Sr) is 3.91eV.  The photo-luminescence study revealed that it 
gives sharp emission peaks due to electric-dipole (E-D) and magnetic-dipole (M-D) transition 
using excitation wavelength λ�# = 394 nm. It is observed that the Eu3+ doped 
Ca0.87Q0.10Al4O7:Eu0.03 (Q= Ba, Ca, Mg) phosphor can be regulated as orange-red emission 
with the high color temperature and good color rendering index (CRI).  The orange-red lights 
can regulate the circadian rhythm through melatonin, and it is also suitable for orange-red 
LED and other optoelectronic devices. 

 
 

 

 
. 
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Contamination of water sources is a severe threat to aquatic ecosystems and indirectly to 
humanhealth. Photocatalytic degradation of organic pollutants is an environment safe 
technique forthe treatment of waste water by utilizing solar energy. ZnSe is a suitable 
photocatalyst providecost effective solution of the problem. The present work is an effort to 
prepare efficient andcost-effective photocatalyst using green co-precipitation method. ZnSe 
NSs with Zinc andSelenium as trace elements have been successfully synthesized with 
variation of molarconcentration of selenium. The synthesized samples were characterized 
with various analyticaltechniques like XRD, FTIR, Raman, SEM and EDX.The XRD results 
shows cubic structure ofsynthesized samples. The nanorods (NRs) and nanoparticles (NPs) 
like morphology withcharacteristics 1LO and 2LO Raman phonon modes and Zn-Se bond 
vibrations are confirmedthe formation of ZnSe NSs. The degradation efficiency of 
photocatalysis of ZnSe NSs againstmethylene blue (MB) dye in the exposure of solar 
radiations are obtained 92% to 99% with thevariation of Selenium concentrations. The 
synthesized ZnSe NSs with Se as trace elementsshow optimum efficiency against organic 
pollutants such as MB dye; hence ZnSe: Se NSs aresuitable photocatalyst for removing 
organic pollutants from contaminated water bodies andprovide a low-cost solution of 
environment water pollution. 
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Na2IrO3 (NIO) is a layered material with NaIr2O6 layer stacked alternatively with Na layer. 
There is a huge debate regarding the electronic ground state of NIO, whether it is a Mott 
insulator or a Slater insulator.The j=1/2 pseudo-spin state derived from mixing of t2g with the 
eg orbitals has not been probed yet from the viewpoint of local distortions included along 
with spin orbit coupling and electronic correlation. 
 

The electronic structure of NIO has been investigated using both density functional theory 
(DFT) and x-ray absorption and photoemission spectroscopic techniques. Using a 
combination of both experimental and theoretical calculations we show that the energetics in 
the vicinity of Fermi level is governed collectively by spin orbit interactions,electron 
correlation and local octahedral distortion. 
 

Our study shows that the j =3/2 and 1/2 pseudo-spin states have admixture of both t2g and 
egorbitals due to local octahedral distortion. Electronic structure study using synchrotron-
based x-ray spectroscopic measurements and theoretical density functional theory (DFT) 
calculations show that local structural distortion in NIO enhances the hybridization between 
Ir-5d metal ion and O-2p ligand ion resulting in a Mott Hubbard insulator with enhanced 
charge transfer character. The mixed nature of energy states in NIO also explains the unusual 
splitting of eg states observed in x-ray absorption spectroscopy. The possibility of Slater 
insulator phase is ruled out by a combination of absence of room temperature density of 
states in valence band spectra, calculated moments and temperature dependent magnetization 
measurements. Our theoretical and experimental results complement each other. 
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In this present work, we are mainly focus on the synthesis of Cu1.8Se NPs with a simple, 
cost-effective fabrication process and use them for the degradation of methylene blue (MB). 
The previous reports on co-precipitation method involved the strong reducing agents NaBH4 
andKBH4 for the reduction of Se metal powder and glycine amino acid and dioctyl sodium 
sulphosuccinate as surfactants. Here we used the co-precipitation method in a modified 
manner, as the reducing agent for Se metal powder is 1,2-diamine ethane. The synthesis was 
done without surfactant, hence, reduction in the cost of the fabrication. The structural, 
morphological, and optical properties were studied by X-ray diffraction, TEM, SEM, EDX, 
UV-Visible, and FTIR spectroscopy techniques. Cu1.8Se crystallised in the cubic structural 
phase with crystallite sizes around 20 nm. The TEM micrographs confirmed the formation of 
randomly shaped particles whose sizes range from 15 nm to 50 nm. SEM and EDAX results 
showed the presence of Cu and Se. The direct band gap was found to be 2.0 and 2.1 eV for 
samples A and B, respectively. FTIR spectra showed the bands of Cu-Se bending and 
stretching vibrations. Cu1.8Se nanoparticles were found effective against the catalytic 
degradation of MB in the presence of incandescent bulb light. Cu1.8Se NPs are effective for 
the removal of toxic chemicals dissolved in aqueous sources in the presence of sunlight. 
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The paper gives a detailed study of how to design a two-element microstrip patch antenna 
array for UWB applications by using the FR-4 (Flame Retardant), which is a glass-reinforced 
epoxy laminated substrate material. The two-element antenna array is designed with the 
planar ground. The designed antenna is an arrow shape, compact and planar for the UWB 
applications. The size of the antenna is 44×48 mm (width and length), which shows the 
bandwidth of 2.86 GHz from 2.81 to 5.67 GHz with a return loss of -30 dB and the input 
impedance of the antenna array is 50 ohms.  For the simulation work HFSS software is used, 
HFSS software is a planar 3D electromagnetic simulator and all the simulated results are 
shown by the graph.  
 
In the procedure of designing antenna, we used the double layer substrate material dimension 
is 44 mm × 48 mm (width × Length) for two-element array antenna. Dielectric thickness is 
1.6 mm and dielectric constant is 4.4 for FR-4 and dielectric loss tangent is 0.025. The 
frequency of the antenna array is between 2.82-5.79 GHz. 
 
The designed antenna is to be used for the UWB applications at S-band specifically for the 
wireless local area network (WLAN). The dielectric material used is FR-4 and the thickness 
of the dielectric material is selected for the better efficiency, better radiation and return loss. 
The proposed antenna array is simulated by using HFSS software.. The important parameter 
is return loss which is helpful to calculate bandwidth of the antenna structure is its S11 
parameter in decibel verses frequency. The return loss of the proposed antenna array is -30 
dB, which has lower cut-off frequency is 2.18 and  higher cut-off frequency is 5.67 GHz with 
a return loss of -30 dB and the input impedance is 50 Ω. 
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After the discovery of Heusler alloys (HA) by F. Heusler, the surge in the research of the 
HAs is phenomenal, following the discovery of magnetic shape memory alloy (MSMA) and 
the half-metallicity in HAs. The HAs possess interesting properties that can lead to 
applications, and on the other hand, properties of HAs are important from the perspective of 
fundamental science. 
 
In the present work, we have used the density functional theory (DFT) as a tool to study the 
martensite phase transition and thermoelectric properties of CoxTaZ  (x =1, 2; Z = Si, Ge, Sn) 
alloys. Here, first we optimize the structure using DFT, as implemented in the VASP code. 
Thereafter, all-electron calculations have been carried out for the electronic structure as 
implemented in the WIEN2k code. For thermoelectric properties, we have used the BoltzTraP 
software, which is based on the semi-classical Boltzmann transport theory under the 
approximation of constant relaxation time.   
 
From our calculations, a tetragonal phase has been found to be stable up to about 400 K in 
case ofCo2TaSi and Co2TaGe alloys, and up to about 115 K for Co2TaSn, indicating the 
presence of roomtemperature cubic phase in the latter alloy unlike the former two. Further, 
the results based on the energetics and electronic structure have been found to corroborate 
well with the elastic properties. All the above-mentioned full Heusler alloys show magnetic 
behavior with metallicity in both the phases. However, their half Heusler counterparts exhibit 
non-magnetic semi-conducting behavior in the cubic phase. We calculate and compare the 
thermoelectric properties, in detail, of all the materials in the cubic and possible tetragonal 
phases. In the cubic phase, the half Heusler alloys exhibit improved thermoelectric properties 
compared to the respective full Heusler alloys. Furthermore, it is observed that the full 
Heusler alloys exhibit higher (by about an order of magnitude) values of Seebeck coefficients 
in their cubic phases, compared to those in the tetragonalphases (which are of the order of 
only a few micro-volts/Kelvin). The observed behaviors of the transport properties of the 
probed materials have been analyzed in detail, using the results on the topology of the 
respective Fermi surfaces.  
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Lead halide perovskite nanocrystals ((LHPN) have proven to be revolutionary 
semiconductor materials for photovoltaic and optoelectronic nanoscale device applications. 
Recently these materials are gaining much research interest as active lasing media for low 
threshold gain lasers with broad potential due to their low-cost solution processability and 
ease of integration with the existing nanofabrication facility. Lasing or amplified spontaneous 
emission (ASE) in LHPN stems from their large absorption coefficients, ultralow bulk defect 
densities, and near unity quantum yield. However, non-radiative multi-excitonic Auger 
recombination hindered the development of nanocrystal lasers (ASE) based on LHPN. 
Therefore, the development of new low threshold gain NC lasers for specific applications is 
of crucial importance.  
 
We employed variable temperature ultrafast pump-probe (transient absorption) and 
photoluminescence spectroscopies to measure ASE (lasing) and fluence-dependent non-
radiative multi-excitonic Auger recombination. The measurements were carried out on facet 
engineered CsPbBr3 NCs having 6 (cube), 12 (rhombic dodecahedron), and 26 
(rhombicuboctahedron) facets. High-resolution transmission electron microscopy was used to 
characterize the physical shape and size of the NCs. 
 
Our results demonstrate a novel design strategy of facet engineering to reduce the gain 
threshold of amplified spontaneous emission by manyfold in CsPbBr3 NCs. We have shown 
that the CsPbBr3 NCs of same concentration and edge length exhibit five-fold (two-fold) 
reduction in ASE gain threshold when the number of facets is increased from 6 (cube) to 12 
(rhombic dodecahedron) and 26 (rhombicuboctahedron). We achieved this hallmark result by 
controlling the Auger recombination rates dominated by processes involving NC volume and 
thermalization time to the emitting states by optimizing the number of facets from 6 to 12 and 
26 in CsPbbr3 NCs. Our study enables a new degree of freedom to engineer the ASE and 
should motivate the development of various niche NC-based lasers and amplifiers. 
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Co4Nb2O9 (CNO) is one of the interesting magnetoelectric materials. It exhibits interesting 
magnetoelectric coupling across its antiferromagnetic transition. In this chapter, we report 
comprehensive temperature dependent structural, phonon, dielectric and magnetic properties 
of CNO. In contrast to most of the earlier reports, a clear upturn feature is observed in 
temperature dependent dielectric measurements at the antiferromagnetic ordering TN∼27.2 K, 
even in the absence of magnetic field. The upturn like feature at TN (in zero magnetic field) 
becomes a sharp peak above the critical magnetic field. The isothermal magnetodielectric 
(MD) results infer magnetic field induced transition below TN with non-linear behavior. The 
maximum MD effect (∼4%) is observed at TN at 80 kOe. The temperature dependent 
terahertz spectroscopy (THz) exhibits the emergence of new modes below TN. Consistence to 
the dielectric results temperature dependent THz also exhibit an anomaly in the transmittance 
at TN even in the absence of magnetic field. The temperature dependent synchrotron X-ray 
diffraction (SXRD) results demonstrate that the crystal structure of CNO remained P3c1 
down to 12 K; however, the small distortion in lattice is observed at TN. The temperature 
dependent Raman measurements infer unusual phonon shift and line width of optical phonons 
below TN. These results illustrate that CNO exhibits dielectric transition even in the absence 
of magnetic field and exhibit magnetoelastic coupling. The correlation in these order 
parameters is also discussed in this chapter.  
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Properties such as high conversion efficiency, high absorption coefficient, high open circuit 
voltage, low recombination etc. have gained popularity for organic-inorganic metal halide 
perovskites in the field of photovoltaics. Some of these properties are reported to be due to 
the presence of ferroelectricity in these systems. Ferroelectricity is said to provide charge 
separation in these perovskites thus increasing the efficiency. Discussions about the 
ferroelectric behavior also raise questions on whether these systems are polar or non-polar at 
different temperatures.  
For the present study, MAPbCl3 single crystal has been investigated with the help of 
temperature dependent x-ray diffraction, Raman spectroscopy, dielectric permittivity, P-E 
(Polarization versus electric field) and PUND (Positive up negative down) measurements to 
address the ambiguity present in the literature about the structure and thus the ferroelectricity. 
Single crystal were prepared with the popular solution growth method where dimethyl 
sulfoxide is used as a solvent for MAPbCl3 precursor solution after which the precursor 
solution was heated at a particular temperature. 
 
It is observed that the system, in all of its structural phases namely cubic, tetragonal and 
orthorhombic does not show any signature of polar structure. Dielectric and Raman studies 
are found to be consistent with the x-ray diffraction results. Further the polarization versus 
electric field measurement and positive up negative down (PUND) measurement of different 
structural phases of the system showed that the studied perovskite does not show the presence 
of ferroelectricity. It is found that the MAPbCl3 is not ferroelectric in the entire studied 
temperature range hence the properties which are being associated with the presence of 
ferroelectricity in the system,are entirely due to some different reason. This finding will help 
in resolving the controversy present in the literature regarding the structure and hence the 
ferroelectric nature of these systems.  
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Co3Sn2S2 is a recently discovered magnetic Weyl semimetal. It is also a half-metal and 
anisotropic ferromagnet in the same material. These qualities modify the electron-magnon 
scattering behaviors. The dominant electron-magnon spin-flip scatterings that occur in 
normal ferromagnets get exponentially suppressed in a half-metal due to the presence of a 
minority spin bandgap. A similar suppression can occur when there is a magnon dispersion 
gap in anisotropic ferromagnets. In this work, we have investigated Co3Sn2S2 for expected 
electron magnon scatterings from half metals, anisotropic ferromagnets, or Weyl fermions-
mediated spin dynamics using resistivity measurements. 
 
The resistivity measurements used in the present work can in principle sensitivelyprobe these 
qualitiesfrom the modified temperature and magnetic field-dependent electron-magnon 
scattering behaviors. 
 
Co3Sn2S2 shows exponential suppression of spin-flip scattering below temperatures ∆=28.5K 
and for higher temperaturesT>∆ spin-flip scattering dominates. This can occur when the 
system is a half-metal or anisotropic ferromagnet.ForT<∆,the dominated 
T3behaviorsexpected from anomalous magnon scattering suggestthat Co3Sn2S2 is a half-
metal.Interestingly, we found a large gap ∆=28.5K and linear field dependence of the 
gapwhich can also be observed whenthe magnon dispersion is modified by the Weyl 
semimetallic band structure. The spin-flip scatterings are possible in a material when there is 
a minority band available at the Fermi level, it, therefore, indicates a deviation of polarization 
from 100%, The presence of alargeanisotropy gap in a material seizes the formation of 
magnons and suppresses the spin-flip scatterings which can help in achieving 100% spin 
polarization at low temperatures. 
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Ba4Bi2Fe2Nb8O30 (BBFNO) phosphors have lately received attention due to their wide 
variety of possible applications in ferroelectric Curie temperature magnetization anomalies, 
while dielectric anomalies are often observed at the magnetic ordering temperature in other 
multiferroic materials.In the present work, we have synthesised BBFNO phosphor with high 
crystallinity using a high-speed planetary ball-mill and studied the effect of milling on the 
structural properties with the expectation of tuning the optical band gap to enhance its 
luminescent characteristics for the very first time using UV and PL spectroscopic 
measurements. 
The high purity (99.9%) chemicals BaCO3, Bi2O3, Fe2O3and Nb2O5 were taken as starting 
materials as precursors for solid-state reaction synthesis of bulk Ba4Bi2Fe2Nb8O30 material. 
Initially, Stoichiometric ratio of high purity oxide precursors of BaCO3, Bi2O3, Fe2O3 and 
Nb2O5 were taken and thoroughly mixed in ball mill for 22 h. The mixture was palletized and 
calcined in alumina crucible at 1100ºC for 3 h, and then cooled to the room temperature. 
Finally, the polycrystalline bulk sample of BBFNO was obtained by the mechanical milling 
method. Afterwards the as-obtained pallets were crushed and re-grounded followed by 6, 12, 
18 and 24 h of high speed ball-milling respectively. The mechanically milled powder was 
finally palletized into 10 mm pellets and sintered in a furnace for 24 h at 1100ºC in air to 
obtain BBFNO phosphors. 
 
The structural and luminescent properties of Ba4Bi2Fe2Nb8O30 multifunctional phosphor were 
investigated. The structural analysis suggests BBFNO possess tetragonal structure with P4bm 
symmetryfor all the samples. The electron density plots reveal the population of electronic 
charge on heavier atoms. The average crystallite size for all four samples were determined by 
Scherrer equation. The relatively strong UV light sensitivity and optimum value of optical 
band gap indicates the potential application of BBFNO for photocatalytic activities through 
UV-Vis spectroscopy. The PL spectra shows a strong bluish-violet emission under excitation 
wavelength 370 nm. These results demonstrated that tetragonal tungsten bronze 
Ba4Bi2Fe2Nb8O30 ferroelectrics could simultaneously achieve excellent luminescent 
properties along with multiferroicity. 
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The utility of superconductors depend on their capacity to carry large dissipationless current, 
measured as critical current density (JC), which depends on the effectiveness of crystal 
defects in pinning the flux lines in different magnetic fields within the mixed 
superconducting state. Identifying effective pinning centres and generating them strategically, 
are crucial for technological applications. 
 
In the present work β-phase V1-xTixalloy superconductors [with rare-earth (RE) addition] 
were synthesized using argon-arc-melting and characterized using X-ray diffraction, scanning 
electron microscopy and energy dispersive spectroscopy. Measurements of JC were done at 
temperatures down to 2 K in fields up to 7 T using a MPMS-3 SQUID-VSM (QD). 
 
It is found that adding RE elements in small quantities enhances the JCof the V0.60Ti0.40 alloys 
by more than two orders of magnitude in fields higher than 1 T. This is caused by the 
increase in grain boundary density. Furthersignificant enhancement of JCis achieved when RE 
containing V0.60Ti0.40alloys are cold-rolled. The JC (H = 7 T, T = 4K) increases from 0.1 
A/mm2 to 10 A/mm2 when the samples are cold-rolled to achieve a thickness reduction of 
more than 70%. The analysis shows that creation of additional grain boundaries and 
generation of dislocation (due to elongation of precipitates) due to cold-work cause this 
JCenhancement. We also show that successive cold-working followed by annealing at 450 0C 
improves theJCof the V0.60Ti0.40-RE alloys to about 4000 A/mm2 in the absence of field and to 
about 290 A/mm2 in 7 T. The maximum achieved JC(H = 5 T, T = 4 K) in this work is 600 
A/mm2, which is only 4 times lower than the commercial Nb-based superconducting wires. 
The present materials qualify as potential alternatives, especially in the neutron irradiation 
atmosphere (e.g., in a tokamak). 
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Polymer based smart materials offer great promises for energy harvesting applications. One 
of the most efficient polymers is Poly(vinylidene fluoride-trifluoroethylene) (P(VDF-TrFE)). 
P(VDF-TrFE) polymer shows room temperature strong dielectric, piezoelectric, pyroelectric 
and ferroelectric response. Moreover, with inclusion of ferrite nanoparticles in P(VDF-TrFE) 
polymer matrix, the crystalline phase of polymer increases and thus, dielectric and 
ferroelectric properties of ferrite based P(VDF-TrFE) composite materials enhance 
significantly. With addition of magnetic nanoparticles in P(VDF-TrFE) matrix, excellent 
magnetoelectric nanocomposite can be fabricated. From a device perspective, P(VDF-TrFE) 
is a fascinating material for harvesting thermal energy using its pyroelectric property. 
 
Manganese ferrite (MnFe2O4)_P(VDF-TrFE) self-standing nanocomposite film (thickness ~ 
40 µm) was fabricated by solution casting technique using doctor’s blade. Crystallinity of the 
composite film was investigated using X-Ray Diffraction and Fourier Transform IR study. 
The dielectric and ferroelectric properties of the composite film were analysed by 
Novocontrol Alpha-A impedance analyser and P-E loop tracer, respectively. To validate the 
electric and magnetic coupling in the composite film, lock-in amplifier technique was 
employed to determine magnetoelectric coupling coefficient.  
 
X-Ray Diffraction study confirms high crystalline phase (β-phase) in composite film. The 
relative fraction of β-phase was quantified using Beer-Lambert’s law as 79% and 97% for 
pure P(VDF-TrFE) and composite film, respectively. The dielectric permittivity of composite 
film enhances from pure P(VDF-TrFE) after incorporation of manganese ferrite 
nanoparticles. The saturation polarization was found to be increased to the value 8.2 µC cm−2 
than 5.6 µC cm−2 for pure P(VDF-TrFE). High magnetoelectric coupling coefficient ~156 
mVOe−1cm−1 was obtained for poled composite film revealing an excellent interfacial 
coupling between MnFe2O4 nanoparticles and P(VDF-TrFE) polymer. Finally, solar energy 
was harvested by utilizing this film obtaining output power ~ 2.5 nW/cm2 on the basis of 
pyroelectric property. 
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Exploring the electronic parameters contributing to the external control of conductivity of the 
correlated systems like V2O3 is an indispensable requirement for the new generation 
Mottronic devices. Here, we demonstrate a resistive switching (RS) phenomenon, i.e., a flip 
from high resistance state (HRS) to low resistance state (LRS) in a V2O3 thin film grown on 
Si (001) substrate by applying dc voltage as an external perturbation.  
 
RS is explained in terms of electron correlation split upper Hubbard band (UHB) and lower 
Hubbard band (LHB) using temperature dependent valence band spectroscopy and x-ray 
absorption spectroscopy measurements. We have studied the dc voltage-driven RS below 
insulator to metal transition using current-voltage characteristics. 
 
The RS effect has been explained in connection with electronic structure by overcoming the 
electronic correlations and in the LRS, the V2O3/Si film is realized to lie in the intermediate 
regime between the Mott-Hubbard and the charge transfer insulating state. Interestingly, our 
study reveals an electrically induced non thermal RS effect in the V2O3/Si film in terms of 
different energetics like on-site Coulomb repulsion (U) and charge transfer energy (∆), which 
regulate the exotic properties of this metal oxide and its functionality. Further, the hysteretic 
IV characteristics and the successive reproducibility of IV curves combinedly suggested the 
memristive effect in our studied film.Control of conductivity provides a new pathway for 
adaptable electronics based on memristive concepts.  
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BaBiO3 (BBO)is known to be a valence-skipping perovskite due to its instability of Bi4+ 
charge state, which avoids the metallic state through charge-disproportionation (CD) and 
stabilized covalent insulating electronic ground state. The mechanism of CD and insulating 
nature is explored here which is still unresolved in literature. 
 
This study has been explored using x-ray photoemission spectroscopy which includes valence 
band and resonance photoemission experiments using synchrotron light source at RRCAT, 
Indore.Density functional theory calculations using hybrid functional has been employed to 
investigate the electronic structureat Fermi level of BBO under external perturbation. 
 
A novel mechanism for CD in the covalent limit is presented here using molecular orbital 
picture under two scenarios; (i) Bi 6sp – O 2p and (ii) Bi 6p – O 2p hybridizations which 
favor 5+ and 3+ states respectively. The final charge state of the Bi is represented as a 
superposition of these two hybridized states and the relative probabilities of these two states 
decide the amount of charge disproportionation δ. Temperature dependent bulk x-ray 
photoemission spectrum reveals that at 300K the CD is dynamic in nature, whereas at 200K, 
it approaches a quasi-static CD. As the competition between Bi 6sp – O 2p and Bi 6p – O 2p 
hybridized states holds the key for CD, we further employ strain as an external perturbation 
in thin films of BBO. Under compressive strain, the breathing mode is damped and drives the 
system to quasi-static CD even at room temperature, giving rise to unequal or asymmetric 
CD. Also, DFT and experimentalresults confirms that compressive strain drives the system 
into positive charge transfer insulating regime. As BBO has tremendous potential for solar 
cell, catalytic, superconducting and topological applications, it is of paramount important to 
clearly understand the fundamental property of BBO, like CD. 
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Polymer dielectrics(PD) are the emerging materials for electrical energy 
storageapplications.To have higher energy density, materials with high Dielectric constant 
with low loss tangent/high Dielectric field strength are of importance. The phenomenon of 
percolation, scaling and relaxation in PD are also interesting. 
 
As purchasedPVDF and MWCNT were used to synthesize PD by varying the volume 
fractions of MWCNT into the polymer matrix through the novel cold pressing method. The 
structure, microstructureand the electrical properties of the samples were obtained through 
XRD,FESEM,and Impedance analyzer. 
 
The microstructures of the PD showsthe presence of two components, such as; the spherulites 
of PVDF (retained due to the novel cold pressing) and the distribution of MWCNT intothe 
PVDF matrix. The extent of distribution of MWCNT in the PD increases and the clustering 
of MWCNT also increases with increase of fMWCNT. The PD undergo an insulator tometal 
transition (IMT), with a non-universal low percolation threshold (fc) value of fMWCNT =0.006, 
attributed to the aspect ratio of MWCNT and the adhesiveness/method of preparation of the 
PD. The IMT is characterized by high values of effective dielectric constant (εeff) of 211 with 
low value of Tanδ  at 200 Hz and higherincrease of effective conductivity (σeff) at the 
fc=fMWCNT =0.006. The scaling equations hold good in the critical region around IMTand the 
non-universal dielectric [s=0.36±0.03] and conductivity [s'=1.26±0.1] critical exponents were 
attributed to the high aspect ratio, high conductivity, and the novel method  of cold pressing. 
The σeffwith frequency obeys universal Johnscher’s power law with exponent, k=0.8±0.01. 
Modulus spectra for fcshows a broad relaxation, understood by a modified 
Kohlrausch,Williams and Watts(KWW) function, showing a non-Debye type relaxation 
assisted withthe universalstretched coefficient of  β=0.54. 
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The next generation of energy storage systems (battery, capacitor, and supercapacitor) 
require new electrolytes with high ionic conductivity, better mechanical strength, and high 
safety.In this scenario,polymer-based electrolytes show non-flammability and inherent 
flexibility. In this work, polyethylene oxide (PEO) complexed with lithium triflate 
(LiCF3SO3) has been prepared usingthe solution cast technique. The ionic conductivity of the 
polymer complex electrolyte is significantly improved to 8.4× 10-5 S/cm at room temperature 
from pristine polymer. Further,an electric double-layer capacitor (EDLC) device was 
prepared withan optimized electrolyte, activated carbon as an active material, and Ni-foam as 
a current collector. The fabricated device delivers a maximum specific capacitance of 2.18× 
10-4 F/g at room temperature and maintains 77% of the capacity after one week. 
 
A Polymer electrolyte film has been prepared via the solution cast technique. Further, the 
optimized Polymer salt complex film was used for device preparation. The EDLC device was 
prepared by sandwiching the polymer film between two activated carbon electrodes.   
 
The as-prepared device shows EDLC behaviour at room temperature. The device shows a 
capacity of ~ 10-4F/gm at room temperature along with a capacity retention of 77% after one 
week.  
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The materials having multiferroic properties are one of the elite topics of research in material 
science today. Among them, Y3Fe5O12 (YIG) has attracted researchers on behalf of their high 
temperature dielectric properties. YIG is known to have cubic structure with Ia3d space 
group. This work is focused on doping Sr2+ (1.260 Å) cation at Y3+ (1.019 Å) site to induce 
structural strain and multivalence states in YIG. The work is centered on analyzing the effect 
of doping on optical, Magnetic and Electrical properties. 
 
The polycrystalline Y3-xSrxFe5O12 (x = 0.00, 0.05 and 0.10) samples were prepared using the 
solid-state reaction method. The raw precursors were homogeneously mixed and heat treated 
at 1250 0C for 12 hours. The Structural analysis was performed using the XRD, FTIR, Raman 
and XPS spectroscopy. While, the optical properties were examined using the UV-Vis 
absorption spectroscopy and PL spectroscopy. Again, the magnetic properties were studied 
using Vibrating sample magnetometer. Whereas, the electrical behaviour was examined using 
Ferroelectric loop analyser and LCR meter respectively.  
 
The Single-phase formation of Yttrium iron garnet was verified from the XRD, FTIR and 
Raman spectroscopy results. The occupation of larger Sr2+ cation at Y3+ site has resulted in 
the lattice expansion. The aliovalent substitution has induced multivalent states thereby 
inducing hopping of electron between Fe3+/Fe4+ cations. This has resulted in reduction of 
optical band gap in doped samples. Also, this has induced double exchange interaction 
between Fe cations resulting in enhancement of saturation magnetization. Furthermore, 
values of dielectric constantshowed exponential decay at lower frequencies whereas at higher 
frequency, possessed almost constant values. The compound also possesses low dielectric 
losses ensuring its usage in high temperature dielectric devices. While, the ferromagnetic 
behavior enables its use in permanent magnet and memory devices. 
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Mastitis is a worldwide multi-factorial disease with a great economic importance on account 
of the poor milk production, reduced milk quality and increased cost of treatment.Mastitis 
associated infectious processes are accompanied by numerous changes in milk composition. 
These changes target both the main biochemical parameters and oxidative stress markers. 
 
A total of 27 lactating goats were found positive for clinical mastitis. Milk and blood samples 
were collected and subjected for the estimation of somatic cell count, milk pH, MDA and 
reduced GSH for comparing the therapeutic efficacy of antioxidants i.e. vitamin C and 
vitamin E + selenium. 
 
Among clinical parameters temperature, pulse rate and respiration rate were significantly 
higher in all the groups before treatment which improved to normal on day 6 post treatment. 
Among milk parameters, a significantly raised pH and SCC were observed on day 0 (pre-
treatment) in goats of all groups which improved significantly on day 6 post treatment. 
Oxidative stress parameters revealed significant higher value of MDA and significant lower 
value of GSH on day 0 pre-treatment and on day 6 post treatment significant improvement 
was observed in all groups. On the basis of clinical recovery and restoration of oxidative 
stress parameters the most effective therapy for clinical mastitis was elicited by Tocopherol 
(vitamin E) & Sodium selenite in combination with antibiotics (G3). Hence Tocopherol 
(vitamin E)& Sodium selenite was proved as a better antioxidant in comparison of Ascorbic 
acid (vitamin C) for the correction of oxidative stress produced by clinical mastitis in goats. 
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Puberty in female is described as the attainment of a developmental stage that allows for 
normal ovarian cyclicity (follicular development and ovulation) as well as the potential to get 
pregnant.Delayed puberty is one of the major reproductive disorders seen under organized 
and unorganized rearing conditions, especially due to poor body condition score animals,So 
the study was conducted for the incidence of delayed puberty in cattle heifers andto evaluate 
the fertility response in delayed pubertal cattle heifers using modified Ovsynch protocol 
pretreated with insulin. 
 
The incidence of delayed puberty was studied in 107 cattle heifers and 53 were found to be 
delayed pubertal.Fertility response in delayed pubertal cattle heifers was studied using 
modified Ovsynch protocol in total 18 animals reared in organized dairy farms. The animals 
having smooth ovaries and serum progesterone concentration less than 1 ng/ml were selected 
and randomly divided into 3 groups, containing 6 animals each. The animals of T1 were 
treated withNutritional management with Ovsynch protocol, T2 with Nutritional 
Management, Inj. Insulin and Ovsynch protocol, T3 with Inj. Insulin and Ovsynch protocol 
followed by fixed-time artificial insemination (FTAI) in all the 3 groups (T1, T2, T3).  
 
The overall incidence of delayed puberty was found 49.53 per cent, however, breed-wise 
incidence was found 47.82%, 46.15%, 57.17%, 48.64% in Non-descript, Sahiwal, Gir and 
Crossbred heifers, respectively.The highest fertility response in terms of oestrus 
synchronization rate (%) was observed in T2 (100%), followed by T3 (83.33%) and T1 
(66.66%). The conception rate (%) was highest in T2 (83.33) followed by T3 (66.66%), T1 

(50%). The mean serum calcium, phosphorus and progesterone concentration was found to be 
almost similar on day 0 and day 10 in all the delayed pubertal animals. In conclusion, the 
proposed method using Insulin, Nutritional management and Ovsynch protocol with fixed-
timed artificial insemination was found very effective approach for the management of 
delayed puberty in cattle heifers. 
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Poaching of chital and sambar deer for ornamental and trophy purpose has been increased 
recently which are protected under Schedule- III (WPA, 1972). As information is meagre, 
identification of seized skull is difficult. Hence, research on the comparative gross 
morphology of skulls of male chital and sambar deer was done. 
 
Total four skulls of each adult chital and sambar deer were collected and macerated with cold 
water for one month and placed into 3% hydrogen peroxide. The gross morphological 
differential features of skull were observed and recorded. 
 
The skull of male chital deer and sambar deer consisted of thirty-two bones including cranial 
and facial bones. All the bones were immovably united with the help of sutures except 
mandible. The shape of the skull of male chital and sambar deer was elongated and 
dolichocephalic in type. The frontal bone depression was deeper in male chital; however, it 
was wider in male sambar deer. The cornual process were directed caudo- laterally in male 
sambar deer; however, the direction was more caudally in male chital. Orbit was oval and 
complete in both male chital and sambar deer. The lacrimal pit was shallower and shorter in 
male chital deer; whereas, it was deeper and longer in male sambar deer. The information 
obtained by the study have academic importance. The comparative data base of the present 
study will be helpful as an aid in wildlife forensic. 
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Plant-based anthelmintics is now promising novel approach towards burning issue of anthelmintic 
resistance particularly in Indian aspects. To study the benzimidazole resistance, the faecal 
samples of goats were collected from selected agro-climatic zone of Madhya Pradesh. Initially, 
amplification of β-tubulin isotype1 gene of gastrointestinal strongyles succeeded nested PCR 
linked RFLP for species identification and ASPCR technique were used for the detection of 
benzimidazole resistance. To assess the anthelmintic activity of plant extracts against 
benzimidazole resistant gastrointestinal strongyles; in-vitro as well in-vivo tests were 
conducted with prepared extracts of plants materials. AS-PCR revealed existence of 
benzimidazole resistance in H. contortus in entire selected zone (Zone-II, III, IV, V) and in 
zone-III of of B. trigonocephalum isolates. The highest gene frequency of resistant (r) 
population of H. contortus wasfound in isolates of zone-III (0.524). The negligible resistant 
allele was found in T. colubriformis isolates tested. InEHA, aqueous eucalyptus leaves, 
methanolic (curry leaves, custard apple seeds) extracts were found better ED50 against the 
freshly recovered eggs of GI strongyles. In LPT, aqueous extracts (eucalyptus leaves, custard 
apple seed, karanja seed) and methanolic curry leaves extracts revealed better ED50 contrarily 
GI larvae. In AMT, overall highest corrected mortality were recorded in curry leaves extracts 
(79.71%) subsequently in eucalyptus leaves (76.71%), custard apple seeds (73.64%), and 
karanja seeds (71.00%) extracts. In-vivo study revealed highly significant (p<0.01) reduction 
in FEC  in day 21st  (62.97%) with aqueous eucalyptus leaves extract compared to 
methanolic curry leave extract  which shown significant reduction (p<0.01) on day 28th 
(61.12%) of post-treatment. This study enlightens to investigate, further related to 
benzimidazole resistance in other gastrointestinal strongyle species of goats and formulates 
effective control strategy with herbal approaches as these parasites are the most pathogenic 
gastrointestinal strongyles of goats in Madhya Pradesh.   
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Renal disorders are relatively common in dogs and are frequently associated with a poor 
prognosis. Most of the dogs with renal disorders also have cardiac disorders and vice versa. 
Thus, the study was undertaken with theobjective to assess abnormality in the cardiac 
functions of dogs having renal disorders. 
 
Atotal of 12 dogs out of 79 confirmed cases of renal disorders were randomly selected for the 
study of cardiac functions. They were subjected to the assessment of clinical parameters, 
haemato-biochemical markers, renal function markers, cardiac markers, ECG, 
nephrosonography and compared with a control group of eight healthy dogs.  
 
Out of 12 dogs, 4 suffered from ARF and 8 had CRF. All the clinical parameters were varied 
within the normal physiological range. However, in dogs with CRF pulse rate was higher 
than the healthy control group. Amongthe haematological markers, haemoglobin and TEC 
were significantly lower in dogs with ARF and CRF while TLC varied non significantly in 
both of the renal disorders in comparison to healthy dogs. On the estimation of biochemical 
markers, serum creatinine and blood urea nitrogen were significantly higher in both of the 
renal disorders as compared to healthy dogs while serum AST was significantly higher in 
dogs with ARF in comparison to healthy dogs. Nephrosonography revealed normal 
echotexture in all the dogs with acute renal failure while multiple echotextural alterations 
were observed in dogs having CRF. Among cardiac biomarkers, CK-MB and cardiac 
troponin I levels were significantly higher in dogs having CRF while both of these parameters 
were non-significantly higher in dogs with ARF. ECG tracings were predominantly recorded 
with normal sinus rhythm and sinus arrythmia having multiple alterations in P wave, QRS 
complex and T wave in ARF and CRF.Evidently, a comprehensive cardiac examination is 
necessary for all canine patients with renal disorders. 
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The ears are a very significant component of a dog's sensory system since they enable them 
to perceive even the smallest noises with almost unparalleled clarity. Ear infections are 
excruciatingly painfulamong which otitis externa is a common disorder in dogs that can 
significantly impact the welfare of the affected animals. Currently, antibiotic resistance is 
increasing exponentially hence, it is imperative to search for potent alternatives.In 
perspective, the study wasconducted to investigate the occurrence of otitis externa in dogs 
and determine theclinical efficacy ofAllium sativum and Calendula officinalis for the same. 
 
For the occurrence study, 651 dogs demonstrated signs pertaining to otitis and were further 
screened, from which 92 dogs were found positive. Under the therapeutic study, 18 positive 
dogs were divided randomly into three treatment groups, each comprising 6 dogs. A herbal 
formulation comprisingcloves of Allium sativum and flowers of Calendula officinalis infused 
in extra virgin olive oilwas used for instillation into ears. Dogs of group G1 were treated with 
Calendula officinalis infused oil, G2 with Allium sativum infused oil and G3 with a 
combination of Calendula officinalis and Allium sativum infused oil, 4-5 drops, topically, bid 
for 14 days.  
 
The overall occurrence of otitis externa in dogs was recorded as 3.50% and 14.13% among 
the suspected dogs.Haemato-biochemical parameters revealed significantly higher leucocyte 
count, neutrophils and serum globulin levels whereas, decreased lymphocyte count and serum 
albumin levels in ailing dogs. The therapeutic trial revealed that the most efficacious regimen 
was elicited by treatment group G3, followed by G1, with the lowest efficacy in G2. This 
conclusion was based on improvement in the general condition of dogs after 14 days of 
treatment in conformity with the evidencebased percent reduction in clinical score, yeast 
countand restoration of bacterial count to normal. 
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