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Synthesis of Template Mediated Doped Complex with Thiourea and Phthalic Acid

Priyashree Sindhu', Monika Chahar?, Sushila Singhalz*and Anjali Ahlawat’
"% 3Department of Chemistry, Baba Masthnath University, Asthal Bohar Rohtak- 124021, India
*Deshbandhu College Delhi University, Kalkaji Delhi- 110019, India

GRAPHICAL ABSTRACT
1 3
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Thiourea Phthalicacid
ABSTRACT

In this experiment, there has been developed an organic “non-linear optical (NLO)” material of Thiourea-
Phthalic acid (TP) was synthesized and using the slow evaporation method, the single crystals were. After that,
by using the “NMR spectroscopy” and the single crystal “X-ray diffraction techniques”, the molecular
structure of TG was explored. Within the compound, there was present the vibration mode of the functional
group, which was identified with the FTIR spectroscopictechniques having absorbance spectrum of 1604.44cm’
'3203.11°™" ,3620cm™.The grown crystal from this experiment exhibited a very high optical transmittance
approximately 63% within the range of 230-1000 nm.

Keywords: thiourea, phthalic acid, UV, NMR, xrd analysis, spectrophotometry, mass

INTRODUCTION

The topic “Template mediated synthesis of macrocycles containing succinimide and thiourea-applications to
pharmaceutics, photosystems and environment” basically is self-explanatory and has been devised to tackle
problems related to drugs, solar energy and pollution. The issues often faced with drugs treating cancers are
their low water solubility and toxicity affecting healthy tissues, thus for handling such problems targeted drug-
delivery system is needed for higher therapeutic effects. Reducing environmental pollution has become a major
challenge today as its ill effects are showing up as diseases in humans, animals and on the environment itself.
Much concern is about the toxic heavy metals discharged by chemical, electronics and metallurgical industries
polluting water bodies and soil, therefore methods are needed for their measurement and removal. Secondly
volatile organic compounds giving out toxic gases cause several damaging health effects ranging from
conjunctivital irritation to cancer, hence their sensing is of utmost importance to know their concentration. Such
macrocycles can prove to be efficient in removing metals with good ligational features. Energy crisis have
driven human kind towards the research of harvesting solar energy like photosynthesis. Thus the need of
artificial photosynthesis is there which can be dealt by conjugated macrocycles like porphyrin.

Phthalic acid is known as the aromatic dicarboxylic acid, which can be used in the formation of anhydride. It
can help to produce other chemicals such as different dyes, perfumes and other useful products. Based on the
studies of previous years, it has been found as the most effective strategy to produce organic acid. In this sense,
this study is known as green chemistry, which plays an important role in the formation of heterocyclic
compounds. These compounds can be developed using a “non-toxic substrate and an environmental benign
nature”. Thiourearefers to the type of organosulfur chemical and its structure is as similar to that of urea. This
type of compound is used in the formation of pharmaceutical products (Fahadet al., 2019). Phthalic acid refers
to the type of compound, that can easily be degradable and its nature is benign for the environment, as it can be
degraded by the bacteria called Pseudomonas species. Based on these perspectives this study is going to discuss
the process of making Phthalic acid (McGuire et al., 2021), which can be catalyzed by the “synthesis of 3,4-

1
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dihydropyridine-2-( 1H )-one derivative”. In addition, this study has also focused on the production of the
“phthalate urea and phthalicthiourea”. The primary focus of this study is to analyze the importance of both
chemicals in the medical industry and for other purposes.

EXPERIMENTAL METHODS

Material Synthesis and Crystal Growth Method

ThioureaPhthalic (TP) compound was synthesized from the commercially available Thioure andPhthalic acid.
In this experiment, both the compounds were taken into their equimolar ratio and the compounds were dissolved
into double distilled water as the solvent. According to fig 1, the homogeneous solution was prepared by stirring
it continuously for 4 hours at room temperature and then the solution is successively filtered within the clean
beaker using the “Whatman grade-1 filter paper”. In this context, the beaker was completely covered with
transparent polythene paper however; five perforations were made to explore the slow process of evaporation.
Within the 9 days span of the experiment, the crystalline substances of TP were taken from the solution. After
that, using the recrystallization process (Al-Jubanawiet al., 2021), the obtained compound was purified. There
has been prepared approximately 50 ml of the saturated solution using double distilled water (solvent) and
filtered the solution using the cleaned beaker. The slow process of evaporation was encouraged using the tightly
covered polyethene paper. Within 1 week, an optically high-quality single crystal compound TP
(ThioureaPhthalic) was harvested from the solution.

MATERIALS AND METHODS

In order to be continued with this study, the required materials are such as “Phthalic acid, Thiourea, a Hot
plate, Water Condenser, Double distilled water, and Ethanol and the temperature required for this
process is approximately 70-80 degrees celsius”.

The compound Phthalic acid is basically produced by the “catalytic oxidation of naphthalene”, which can be
directly converted into the Phthalic anhydride. The rate of toxicity of the Phthalic acid is moderate with “LID50
of 550 mg/kg”. In addition, Thiourearefers to the organosulfur compound and the structure is similar to urea.
This substance is normally in the process of manufacturing flame retardant raisins and it can act as the
accelerator for vulcanization (Ménageret al., 2021). Moreover, the Water condemn refers to the heat exchanger,
that can help to remove heat from the refrigerant vapour and can help to transfer the vapour to the water by
running within the condenser. In addition, the double-distilled water is basically the purified water via
distillation and then the water becomes condensed. As the double distilled water is more purified, it is used in
the process of trace biochemical analysis (Pazzaglia, et al., 2019). Moreover, ethanol can be used as a chemical
solvent and it can help to synthesize organic chemical compounds. This study required

Synthesis of Bis-Thiourea Phthalate Ni (II) Complex

The following procedure was used in the construction of the PTUNi complex. A solution of NiSO4.6H20 (10 g,
0.042 mol) in 100 mL ethanol was used as a starting point for the reaction. Thiourea (6.384 g, 0.084 mol) was
added dropwise to the solution. After the solution was refluxed for nearly two hours, a mixture of phthalic
anhydride (6.216 g, 0.042 mol) and sodium hydroxide (3.36 g, 0.084 mol) dissolved in water was used and
placed in a volume of 40 ml. The mixture was continuously vortexed for a period of 18 hours. “After cooling
the reaction mixture, the former green precipitate was filtered off and washed with distilled water, 100% pure
ethanol and diethyl ether. The complex was purified by first dissolving the material in a trace of
dichloromethane and then adding a significant amount of ethanol. The solution was left without stirring at room
temperature for 24 hours, producing a green precipitate which was then dried in vacuo. The green substance
dissolved between 160 and 162 degrees centigrade yielding 9 grams with a molecular weight of 374.693 grams
per mole (57%). The complex formation process is shown in Scheme 1.

RESULT AND DISCUSSION

NMR Spectral Analysis

The synthesized compounds named ThioureaPhthalic (TP) have been characterized by the NMR spectroscopic
techniques. This technique has helped to identify the molecular structure and the corresponding recorded
spectrum (Al-Jubanawiet al., 2021). According to the NMR spectroscopy, it was proven the presence of 12
protons in the TP compounds and the exchangeable protons. C12 NMR spectrum shows the four numbers of the
cartoon peaks corresponding to the TP compound

1H NMR shows peaks at 7.29ppm (benzene ring) 7.25ppm, 0.87ppm CH3, 8.70ppm, 5.41ppm, 5.16ppm 13C
NMR shows peaks at 136.5ppm, 137.0ppm, 121.3ppm, 124.5ppm, 27.8ppm, 103.0ppm, 10.3ppm, 22.3ppm,
6.5ppm,6.5ppm
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The 1H NMR spectroscopy is helpful in determining the total number of protons that are present in the given
compound. This process also helps in determining the environmental properties of each of the atom that is
depicted with the help of this spectroscopy. The different peak is seen to occur at different intensities and it
gives detailed information about the formation of the hydrogen bond. The chemical shifts can be observed from
the values of ppm that mainly depends on the type of solvent, temperature, and concentration (Emwas et al.
2019). The peak at 7.29ppm and 7.25 ppm depicts that the Hydrogen bond in present on the phenyl or the
aromatic ring. The benzene has got a phenyl structure. The 0.87 ppm from the result of NMR spectroscopy of
ThioureaPhthalic (TP) depicts that the hydrogen bond is present on the alkyl ring that is methyl. The 5.41 and
5.26 ppm depicts that the protons on the nitrogen is present on the amide ring.

The 13C NMR spectroscopy is helpful in determining the structure of the chemical compound. The 136.5 ppm
and 137 ppm 121.3ppm, 124.5ppm, 127.8ppm, 103.0 ppm depicts that the protons are shifted for a large area.
This data depicts that the compound is mainly grouped under ketones and aldehydes. However, the data from
the NMR spectroscopy of 22.3ppm,6.5ppm,6.5ppm depicts that the compound is mainly grouped under amino
acid chain.

FTIR Spectralization

¥ I'M'\r ar
ot

The FTIR spectralization of ThioureaPhthalic (TP) has been discussed that helps in determining the infrared
radiation with the compound given. The % transmittance is depicted as 3203 when the wavelength is 3800 and
as the compound was given a wavelength of 2000 the % transmittance is depicted as 2002. 46. The %
transmittance is depicted as 1467 when the wavelength is 1500. Thus, from the following result it can be
depicted that the as the wavelength is decreased the % transmittance is gets decreased (Hatzakis, 2019). This
depicts that the power of absorbance gets increased with the amount of % transmittance that is depicted in IR
spectralization of ThioureaPhthalic (TP). The% transmittance is used to analyze the amount of the IR
radiation that passes through the given sample. The light as it passes some of the light gets absorbed and that is
predicated with the help of % transmittance. The total results depicts that as the wavelength is decreased the %
transmittance is decreased that depicts that here the absorbance level is low with respect to the amount of light
that is emitted. The result in the following in IR spectralization of ThioureaPhthalic (TP) depicts that at the
absorbance level of 500 the % transmittance is depicted as 534 that depicts that the level of % transmittance is
directly related to the amount of the light passed through the compound that is absorbed.

UV-Vis-NIR Spectral Analysis
This analytical technique has helped to measure the optical absorbance of the grown crystal. The optical
absorbance was approximately higher than 65% with a range of 225-1100 n.
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SEM Studies

SEM can help to offer a clear as well as high-resolution process to identify the texture of the specific complex
named PTUNi. These two spectroscopy results measured the molecular structure of the Pbsulphate from the
process of making Theoria from the Phthalic acid. However, in this sense, this study has chosen the two
techniques of SEM and EDS to produce the magnified image for analyzing the complex formed in this process
of microanalysis based on the Phthalic acid from Theora. These two processes have helped to determine the
presence of Lead sulphate from the complex formed from the Phthalic acid.

SEM Pictures
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After Pb Absorption SEM Magnification

CONCLUSION

The nickel complex known as PTUNIi is capable of facilitating the exchange of two thiourea ligands with one
phthalate ligand. The PTUNi“nickel complex can be used as ainhibitor in an environment composed of 0.1 M
HCI at a very low concentration, 3 ppm, with an efficiency of 95.23% and acts as a mixed inhibitor”. This is
possible because the complex contains both nickel and phosphorous. This overall experiment of making the
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“template mediated doped” compound of Thiourea-Phthalic acid (TP) has shown the slow evaporation of
crystal. This study has explored the molecular structure and dimensions of the Thiourea-Phthalic acid (TP).The
grown crystal from this experiment exhibited a very high optical transmittance approximately 63% within the
range of 230-1000 nm. Both the hydrogen evolution process at the cathode and the anodic dissolution can be
modulated when this inhibitor is present.

eZAF Quant - analysis uncertainty: 7.99 %
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Bihar Ke Shekhapura Jile Kee Jalaapoorti Evan Jal Prabandhan Kee Ek
Bhaugolik Adhyayan

Sanjay Kumar Sinha
Department of Geography, Magadh University, Bodh Gaya, India

ABSTRACT

Many variations are found in the surface structure of the Sheikhpura district. These geologic variations affect
the groundwater level. Along with this, the problem of water supply and water management of the districts
works. There is a need to diagnose the problems related to water supply and water management according to the
surface structure so that the problem can be solved in area-wise ways.

Keywords: Archean, Pine, Canal, Monsoon, Heritage, Ganga, Girihanda, Water level, Housepipe, Tall, Ahar.

INTRODUCTION

The participation of water is considered essential for all human needs. Man is an organism of complex activities
of a simple nature. Whose frequency of activity is very wide. Especially in the activities of human beings which
are basic activities. Like agricultural activities, industrial activities, and the daily activities of human beings, the
frequency of use of water in these three activities is different. Humans consume about 65% of their total water
in agricultural activities. While it uses 25% in industrial activities, the remaining 10% is used by humans for
domestic activities and for drinking water. With the increase in the human population, the use of water is
increasing and the supply of water is decreasing. Especially in the supply of clean and drinking water, great
difficulties are arising. The geographical location of the study area is such that on one side there is less rainfall
and on the other hand, the flow of rivers through this district is less. However, the district is situated on the
banks of river Ganga and its tributaries Harhar and Kiul. But both these rivers pass through the border areas of
this district. Although this district is endowed with a canal system, due to the abundance of agricultural
activities in the district, it has to struggle with the problem of water every year. Here, in the month of April
2022, large reservoirs have been built around Khijrasarai, ahead of Rajgir, in the form of a huge pipe of river
Ganga from Hathidah in the Patna district. Started from G and there is a provision to supply drinking water to
Gaya, Nawada, Nalanda, and Sheikhpura districts in the future. The study area will also benefit from this
scheme.

OBJECTIVES OF THE STUDY

The main objective of the present study is to show the water demand and water management activities in the
Sheikhpura district, while other objectives of the study will also be how water management is done for
agricultural activities in this low rainfall area.

RESEARCH HYPOTHESIS
1. No major river flows in the study area, but the study area is covered by a major river flow basin.

2. There are significant variations in the groundwater in the study area.
3. The demand for water in the study area is high for agricultural activities.

Importance and Utility of the Study: The importance of the study is high as it brings to light the demand and
supply of water in the study area. On the other hand, the present research paper is useful because it sends a
message to the time of Bihar government that there is a dire need for the development of water management in
the district.

Research Methods and Data: No primary data has been given in the present research paper. But the study area
is part of our botanical study. In the field of water supply and water management through fieldwork and survey,
facts have been made through questionnaire research tools, and on the basis of the facts, research analysis has
been prepared.

Research Area: The research area presented is the Sheikhpura district located in the Middle Eastern part of
South Bihar. Which is called Nashik of Bihar. Along with the specialties of onion, potato, and other vegetables
are produced and every year, especially some atmospheric disaster and dry, flooding is reached, (surface sheet)
based on the study of the expansive and longitudinal extension of study district 24025 respectively. 'Latitude
250 to 250 and 85045' to 86045 'east longitude. This district is bounded by Nalanda and Patna in the north,
Nawada and Jamui in the south, Lakhisarai in the east, and Nalanda and Nawada districts in the west. Under
this, Sheikhpura, Barbigha, Ariyari, Chevda, Shekhapur-Sarai and Ghat-Kusumbha divisions are included. The
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area of this district is 689 sq km. And according to the 2011 census, it has a population of 636342. Which has a
527340 rural population and 109002 civil population. There are about 42 thousand Tenant Farmer and 65
thousand agricultural laborers in the entire district.

Various Forms of Study Analysis: The present research paper is devoted the water supply and water
management of the Sheikhpura district. Obviously, here we will present analysis in the area of water
consumption and demand. The entire district is an agricultural area with relatively high land. Considering the
geological structure of the district, it is located in the marginal areas of the outer line of the North Chotanagpur
plateau, due to which its geologic structure is rocky and hard. However, the upper part of the surface indicates
the Bangar structure in some parts and the Khadar structure in some parts. In the Patna Lakhisarai frontier areas,
this surface represents the Khadar formation and due to the flow of two rivers Harhar and Kiul, the groundwater
level is high and agricultural activity is visible in these areas. Where there is a supply of water even though the
demand for water is high.

However, when the frequency of monsoon decreases, there is a lack of water supply in the region, as both the
Kiul and Harohar rivers have seasonal flows, originating in the Chota Nagpur plateau. Kiul originates from
Giridih district, while Harohar originates from the Lohan River originating from Hazaribagh. However, both
these rivers are tributaries of the Ganges and when there is a high flow in the Ganges, the water of the Ganges
through the reverse flow penetrates deep into this river and provides water to the boundary area of the study
area.

As far as the southwest Sheikhpura district is concerned, the geologic surface in this region is quite harsh,
although the agricultural area of the Bangar formation is located in this area as well. But in the area, especially
in the villages like Dakshin Samas, Dariyachak, Kewalbigha, Khojagachi, Maur, Babbanbigha, Shekhopur Sarai
of Barbigha block, water is supplied by small canals from the border districts like Nalanda. If truth be told, the
actual form of this canal is in the form of Ahar and Pin. This area is also an agricultural area, which does
agriculture work by mixing it with rain water and canal. The ground water level in this region is relatively low
because the water table is affected greatly due to the rigidity of the lower geological structure.

The oldest Grihanda hill with Archean formation is found around the city of Sheikhpura, since the geologic
structure of the area is made of extremely hard rocks, due to which there is a severe shortage of water around
the whole city. It also costs more to dig a tube well, although water is also needed for human behavior in this
area, and water is also needed for agriculture. As far as the surrounding area of the Kashichak block of
Sheikhpura district is concerned, water for agriculture is supplied from local tube wells and monsoon support is
available during the rainy season. As far as the industry in the districts is concerned, there is no water-
consuming industry. The stone industry was working around the city of Sheikhpura for the last 100 years, but
now it has also been managed. Presently this stone industry is completely closed.

The biggest problem in the Sheikhpura district, after agricultural water supply, if there is a water-related
problem, then it is the problem of water used for domestic use. In the future, this problem needs to be
completely resolved, because of an ambitious scheme of the Bihar government which is purely dedicated for
drinking water supply in the Gaya, Nalanda, Nawada, and Sheikhpura districts. It is proposed to store water
over a large geographical area around Khijrasarai Gelauhar on the way to Rajgir Gaya. Which will be used for
the drinking water of the above four districts. This project has been implemented. This project has been
launched in April 2022. Which water will be collected in two ways. 1. The water will be supplied by collecting
rainwater and in another way by bringing Ganga water to this reservoir. High-capacity motors have also been
installed along the way to draw water channels and many small stations have been built from where water can
be supplied to other places. It is hoped that this water supply scheme will be helpful for the water supply and
water management of the Sheikhpura district.

CONCLUSION

In the midst of the above analysis, it can be said as a conclusion that there is no flow of many big rivers in
Sheikhpura district, but the main effect of Ganga and its two major tributaries flows from the side. With whose
cooperation the future of water supply and water management in the district looks bright. In the areas where
water is scarce in the district, dry crops can be planted, whereas in areas where there is excess water, crops with
more water can also be planted. As far as the question of clean drinking water is concerned, its solution is going
to be done in the near future, which has been discussed.
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ABSTRACT

The entire circumstances of nature have an impact on human endowment both directly and indirectly. Any
settlement or settlement is determined on the basis of the basic nature of the circumstances of nature.
Particularly, Indian monsoon, Indian resources and Indian agricultural activities have been responsible for the
determination of urban slum pattern of India, whose in-depth analysis is presented.

Keywords: slum, settlement, slum, Dharavi, culture, trend, flood, drought, economic, crime, anti-sociality,
museum

INTRODUCTION

Slums and slums generally devoid of human infrastructure in urban areas are commonly named as slums. It is
born in unplanned, notified, uncontrolled and unnatural ways. Due to this, it looks different from other types of
settlements in the city and is of a different nature. Many geographical facts work behind the creation of urban,
slum. However, cultural factors are directly involved in the construction of the slum. But if a thorough
evaluation of the above cultural facts is done, then the basic geographical facts also have a hand with it. As is
evident in the context of India, almost all the big cities and metros have some form of Salaam Endowment. As
we know that the Dharavi slum of Mumbai metropolis is one of the largest slum not only in India but in the
world. Truth be told, Dharavi cannot be called a slum at the present time from the point of view of
infrastructure. Or is the ideal form of the entire slums of India, but when it was developing 100 years ago, its
overall nature and nature matched the definition of slum. The present research paper is devoted to the
geographical reasons responsible for the formation of slums. An attempt has been made to present the reasons
for the construction of the slum in good faith and in the Indian context.

RESEARCH OBJECTIVES

Lack of common basic civic amenities Indian slum is a shame in India's Navnirman, a stigma, whose
construction is the main objective of the present research paper to analyze the facts. At the same time, if the
facts of the construction of the slum are known, then it can be prevented from being constructed. The main
objective is to bring this to the fore. Through the present research paper, we can also keep the problems of
stigma in understanding the determinants of the country's output.

RESEARCH HYPOTHESIS
Geographic, cultural and economic root causes behind the formation of slums.

The slum lacks basic civic amenities.
Literacy and education of the slum take place at a very backward stage.
Almost all the residents of the slum belong to the B.P.L category.

Orthodox social customs, poverty and criminal tendencies are found in the slum.

AN e

The slum itself is an isolated geo-cultural zone.

Relevance Importance and Utility of Research

The relevance of the present research paper is in such a way that by keeping the underdeveloped nature of the
slum in front of the nation, it should be inspired for development. The importance of the present research paper
is in the form of finding out the root causes of the slum and finding a way to solve it. The usefulness of the
present research paper will also be in such a way that the messages of the slum will be sent among the people
responsible for the development of the country and the problem of slum will be resolved.

RESEARCH AREA

The research areas of the present research paper have been kept confined to India only in such an Indian
perspective. But the explanation of the reason for the formation of slums has been analyzed in the whole world
perspective. No specific primary and secondary data has been included in the present research paper. Rather a
general explanation of slum formation has been given on the basis of various data.
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RESEARCH METHOD

Since we did our P.hD. at the slum of Prayagraj. Thesis was prepared and awarded by Magadh University. In
the meantime, during its field work, we studied the reasons for the birth of selected slums of Prayagraj and on
the basis of the same facts, with the help of questionnaire, interview and schedule, we have prepared research
facts and finally presented research analysis.

Different Forms of Research Analysis

There is a saying prevalent in the Magadha region of Bihar, "Jote Sot Base Gotra" means to say that the land i.e.
agricultural land should be bought only or the source of irrigation i.e. water is available. Whereas the other side
of the proverb says that a person should settle where their gotra or human being is settled. This proverb holds
true even on slum settlements, only then the formation of slums takes place close to the already settled human
communities and human agglomerations, which are formed by the living human beings from different
geographical areas. Many reasons and many stories work together behind the construction of the slum. An
analysis of some of the major geographical reasons selected from these causes will be required here.

As it has been written earlier that human beings migrate from other geographical areas and come to cities to
fulfill their basic needs and naturally a lacking human agglomeration is formed, which is called slum. Now the
problem arises that why humans migrated to the cities, since India is an agricultural country and the original
soul of India resides in the villages, where agricultural activity is the main reason for the creation of life.
Agriculture is directly related to the Indian monsoon and the Indian monsoon tends to be erratic and chaotic.
Even if the Indian monsoon rains heavily, the standing crop will be submerged in the flood waters. If the trend
of Indian monsoon turns towards drought, even then the standing crops in the fields will dry up due to lack of
water and the situation of famine will arise. In this way, both in the event of flood and in the event of drought,
the farmer becomes a victim of starvation and in search of employment, this farmer will leave the village and
migrate to the big cities looking for life in his eyes. . Where will be ready to work on any remuneration and in
the absence of basic facilities will start living by making slums. The collective result of which will be the
development of the slum. There are many employment options available in fully developed cities and the
remuneration for working is higher than in villages. On the other hand, hidden unemployment and seasonal
unemployment are found in the agriculture sector. The enormous human burden on agriculture cannot be
tolerated and due to hidden unemployment and seasonal unemployment, rural residents turn to urban in search
of employment. Due to which the population of slums of cities increases during floods or droughts.

The city is a special attraction of modern civilization and education, because education is based on civilizational
development and civilizations are the museum of civic infrastructure. This is the only attraction of education,
the attraction of civic amenities is the convenience of the cities, especially in the villages, while it becomes a
mirror of the people and it becomes a part of the slum. This is how the slum develops.

Who does not like economic prosperity, there is an abundance of economic prosperity and economic resources
in cities. Which is easily acquired by human beings, whereas in remote geographical areas there is a lack of easy
form of abundance of economic resources. Economic prosperity is the fact that by nurturing all the dimensions
of the human being, it is capable of making him easy, happy, prosperous and blissful. This is the reason why the
needy human beings reach the big cities in an unplanned and uncontrolled way in the quest for happy happiness
and joy and eventually slum is formed.

As the population of the slum increases, the frequency of the resource decreases and the value of consumption
increases. The result is that the value of the service goes down. Every human becomes ready to commit any
immoral, criminal, anti-social act even at the level of anti-sociality. Due to which the real nature of the slum
becomes criminal. On the one hand, due to lack of civic amenities and lack of facilities, the settlements become
dirty. From above the human of these slums turn into duty and dirty deeds. Ultimately human becomes a model
of antisocialism. Due to which crime activities increase in other Paush areas of the city and the city is in the lap
of chaos. The law and order of the city begins to inform the jungle justice.

The white sheet of human civilization is cultural. Whereas the basis or basis of the sheet of culture is economic
prosperity. As we know that economic poverty is prevalent all around in slums. This is the reason that the
tendency of maladjustment is found more in the slums.

As it is said that a healthy mind resides in a healthy body and the whole ideal human being is created from a
healthy mind. But in the slum there is complete filth and poverty all around. Due to which the personality
formation of the people of the slum is not done in a balanced manner, which in future becomes fatal for the city,
society and nation. The polluted geographical environment of the city makes the people of the city slum
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stereotyped. When the human is struggling by standing on the threshold of lack of meaning, then in that state
the possibility of development of the ideal personality of the future of the human being is less. Whereas at this
point man becomes fatalistic and gets absorbed in the discipline of destiny or becomes a criminal. Which breaks
the discipline of destiny. Both these situations become dangerous for the future of human beings.

EVALUATION

As the above analysis of the research paper shows that the development of slums in the cities of India is
fundamentally and causally due to various forms of trends. Due to nature, on the basis of nature, cultural,
economic and social facts are created in the society. Thus, it can be said that all the facts of the construction of
the slum are related to the geographical facts in one way or the other. The famous geographer Kumari Ellen
Churchill Sample has said that man is the slave of instinct, man is a wax effigy, which nature creates, nurtures,
changes it and destroys it when it is time.

REFERENCES
1. Yadav K.K (2022), Slum Rajesh Publication of Prayagraj New Delhi.

2. Kumari A. (2019), Geography of Dalits Rajesh Publication New Delhi.

3. Department of Social and Labor Welfare, Government of India, New Delhi.

12

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - V 2022) UGC CARE APPROVED JOURNAL

Gramin Area Development for Government of Sikkim

Nisha Balani and Aziz Sheikh
Department of Computer Science, Jhulelal Institute of Technology, Nagpur, Maharashtra, India

ABSTRACT

Rural development is the process of enhancing the quality of life and economic well-being of individuals who
live in rural areas that are relatively isolated and sparsely inhabited. MGNREGA (Mahatma Gandhi National
Rural Employment Guarantee Act) is regarded as a "Silver Bullet" for reducing rural poverty and
unemployment by creating demand for productive labour in villages. It provides an alternative source of
income, minimising migration, limiting child labour, alleviating poverty, and making villages self-sufficient
through the production of productive assets like as road building, water tank cleaning, soil and water
conservation work, and so on. As a result, it has been dubbed the world's largest anti-poverty programme. On
the basis of secondary data, an attempt has been made in this study to gain a full understanding of the
development effort to rebuild rural life and livelihood.

1. INTRODUCTION

India's economy is primarily based on agriculture. 5.89 lakh villages house almost 75% of the country's
inhabitants. A solid road infrastructure serving rural areas is a prerequisite for: socioeconomic transformation,
rural development, and rural development. Village communities are being broken out of their isolation.
Bringing about urban-rural integration and national integration by eliminating the imbalance between rural and
urban populations. Area Development in Gramin Government of Sikkim is for the inhabitants of gramin regions
in Sikkim, and this project is used by the government of Sikkim to allot land and authorise loans for house
construction. There is no monitoring system in this application to track the progress of house construction under
Rural Housing programmes. To create a real-time statistical report on the construction projects that are now
underway. Create a web-based dashboard for monitoring and a native mobile application to track building
progress simply by capturing a photo with the app. An allocation letter is an important document in the real
estate industry in India when purchasing a home. The builder will offer an allocation letter to the prospective
buyer if they are purchasing an under-

Construction property. It is issued once the buyer pays the developer 15% of the property's value. The
significance of the allotment letter. The facts and figures about the property, as well as its numerous
characteristics, are included in this letter. The building specifics and plans, architectural elements, and the
amount of money to be given to the function Object() [native code] are all detailed in this letter. It is the sole
document that serves as proof of property dealing for an incomplete property. It is necessary when applying for
a bank loan since the letter specifies the amount of money that must be paid to the builder in order for the bank
to finance the remaining amount. The bank finances the remaining sum based on this letter. Even though the
selling agreement is the most important document in the transaction, an allotment letter might be useful as
documentation when promised amenities aren't delivered as promised by the builder. The contents of the
allotment letter include the following information: Various payment alternatives, The flat's specifications,
Construction terms, construction timeline, The developer's stated amenities, such as a clubhouse, parks, and a
gym, The total sum owing to the buyer, taxes included, The completion date and the builder's liability in the
event of a late completion There is agreement, according to Section 2 (c) of the RERA Act of 2016, a
"agreement for sale" is a contract entered into between the promoter and the allottee. A sale agreement is a
contract to sell a property in the future. It contains the terms and conditions of any potential sale contract. Any
violation of the terms of a sale agreement can only result in a lawsuit for damages. Some of the key clauses in a
sale agreement are defined below: The names of both parties, their ages, and their respective addresses. The
date and location of the agreement's execution. The amount of consideration, the mode of payment, and the time
of payment. Penalty and forfeiture clauses in the event of noncompliance (varies case to case). The terms under
which possession will be delivered. Each party's rights, obligations, and liabilities. The percentage of expenses
to be borne by each party. The execution of a sale agreement must be witnessed by two people who are legally
capable of entering into a contract. Witnesses from both parties are permitted: one from the purchaser's side and
one from the seller's side. Deed of Conveyance: A conveyance deed is one such document that is required when
property ownership is transferred from one person to another. The term deed refers to a written legal contract
that binds the parties to its terms and can be used as evidence in court. Although the terms conveyance deed and
sale deed are used interchangeably, there is a slight distinction between them. Conveyance deeds include all sale
deeds, but they can also include gift, exchange, mortgage, and lease deeds. The Value of a Conveyance Deed
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The absence of a conveyance deed can land us in a variety of sticky situations. To avoid them, one must first
understand their significance: A conveyance deed is required to become the absolute owner of the property. The
presence of a valid conveyance deed can protect us from fraudulent property transfers. This document can be
easily used as evidence to prove property ownership rights. A conveyance deed is required to register the
property in the government's records. Documents Required for a Conveyance Deed, Both parties' PAN cards,
Proof of stamp duty paid, Registration fees, Copies of electricity bills and paid property taxes, The final
conveyance deed copy, Certificates of authorization and occupancy, Contract between the builder and the buyer.

2. LITERATURE SURVEY

Several studies on various aspects of rural settlements have been conducted in various parts of the country and
abroad. The interest of social scientists in various aspects of settlement pattern dates back to the 1920s, when
philosophers such as Paul, Vidal de la Blache, Ahlmann, Aurorseau, Demangeon, Brunches, and others laid the
groundwork for various branches of settlement geography. The Rural Development and Poverty Alleviation
Programmes of the Government of India have been evaluated by various Government organisations, including
the Planning Commission's Programme Evaluation Organization, Concurrent Evaluations carried out by the
Ministry of Rural Development with the assistance of reputed institutions located at the regional level, RBI,
NABARD, IFMR, NIUA, NIRD, and other organisations such as Universities, Research Institutes, NGOs, and
Individuals. Their approaches, conceptualization, and methodology are all unique.

Various studies conducted by eminent scholars have broadened our understanding of the issues at hand.
Hanumantha Rao (1994), for example, linked the five themes of agricultural growth, rural poverty,
environmental degradation, participatory rural development, and economic reforms to agriculture. Both growth
and poverty interact with the environment in complex ways, with each having an impact on the other. The
author assesses the participatory processes as well as some recent reforms, which have implications for both
poverty and the environment. Manikkumaran (1997) conducted a similar study in the state of Tamil Nadu. He
examined secondary data from the last 30 years, from 1960 to 1990, and discovered that agricultural growth is
inversely related to rural poverty and directly related to environmental quality in the state of Tamil Nadu. The
remaining plots in Industrial Areas will be auctioned off. In the plottable land that is still available, Plots can be
obtained from the Planning Department (Competent Authority) and then allotted through auction. For this
purpose, an offset price may be considered take into account the current Industrial Rate + 10% Additional Rate
+ Road Width Charges (if applicable). National Newspapers will publish regular advertisements. In Industrial
Areas where less than 80% of plots / plottable land has been allotted, the remaining plots and plots carved out
from plottable land by the Planning Department (Competent Authority) will be allotted by direct procedure.
National Newspapers will publish regular advertisements.

History & Current Problems: A number of directives were issued regarding the norms for allotment of
government lands for public use as well as to private organisations and individuals. The following are the issues
that must be addressed in the management of government lands: Various departments and agencies are
requisitioning land for development purposes (Industries, Energy, IT, Tourism, Education, Housing, etc.) and
for social purposes (Welfare Depts., NGOs, Associations, Trusts, etc.), There are no uniform guidelines for
determining the cost of allotted land, There is no established mechanism to effectively monitor whether the land
is used for the purpose for which it was allotted within the time frame specified, Land allotment has been used
in recent years for resource mobilisation through the sale / auction of government lands. The collective result is
the rapid depletion / alienation of a scarce natural resource such as public, which has a negative impact on the
community's future needs.

Existing Machinery: The Empowered Committee, comprised of the following members, is tasked with
scrutinising proposals for alienation of Government land to various industries, educational institutions, religious
/ charitable institutions, NGOs, private persons, and so on, under BSO—-24 for market value or at a concessional
rate.

3. AIM & OBJECTIVE

India's economy is primarily based on agriculture. 5.89 lakh villages house approximately 75% of the country's
population. A dependable road system serving rural areas is a basic requirement for: socioeconomic
transformation. Breaking the isolation of village communities. Eliminating the disparity between rural and
urban populations and bringing about urban-rural integration. National integration. These two platforms are
used to deploy a monitoring system for house construction under Sikkim rural housing schemes: On-Site
Verification Using a Mobile Application and a Web Portal
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4. METHODOLOGY
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5. FUTURE SCOPE
I. For image comparison, we will use thousands of images.

II. Application can also be used for the entire country.

III. This app is also applicable to the entire country.

6. CONCLUSION

Several programmes (e.g., IRDP, JRY) have been implemented by the Government of India and state
governments to eradicate poverty in India. While the goals of these programmes are admirable, they are based
on the assumption that spending money is a necessary and sufficient condition for poverty alleviation. This
belief underpins the role of non-monetary policies and the impact they have on people's lives. Many grassroots
workers have found that certain government policies frequently harm the poor far more than they benefit from
money-oriented schemes like the IRDP.
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ABSTRACT

Learning space research is a relatively young field of study that aims to inform learning environment design,
evaluation, and management. This research examines a fragmented and dispersed body of knowledge about the
linkages between university learning spaces and student learning activities. The report draws on this review to
identify a number of key concerns and gaps in the literature. One of its main objectives is to pave the way for
the creation of learning environment models that can be utilized by instructors, architects, interior designers, I'T
managers, educational leaders, and students who are participating in the design and evaluation of new learning
spaces. Another purpose is to assist those involved in learning space research in locating and understanding
each other's contributions. This portal investigates how recent research has revealed the impacts of virtual
environment on learning, with the goal of presenting both a comprehensive picture of the current state of study
and fascinating options for future work. It outlines five important themes that make up research in virtual space
and learning, based on a multidisciplinary review: similarities between the study of physical space and learning;
socio-cultural constructivist viewpoints; practical and theoretical pedagogy; architecture; and aesthetics. The
current state of knowledge about how virtual space influences learning is patchy, to say the least. The key issue
for the future is to build a research infrastructure that can take use of the diversity of present studies while also
driving, focusing, and connecting future research endeavors.

Keywords: evaluation, fragmented, multidisciplinary, knowledge, space, influences

1. INTRODUCTION

Space Education Portal promise to be an integrated point of entry that provides all stakeholders of an education
body, frequently referred to as campus or university, with a single, personalized Web interface to all
information and application resources in a secure, consistent, and customizable way (Kiviak, 2002) through
multiple devices and multiple access methods that can be utilized to retrieve all appropriate information and
learning resources anytime, anywhere, with anything. Hence, they allow more interaction and collaboration
among students, faculty, staff, and alumni (Barratt, 2003). Properly implemented, portals can be a strategic asset
for the institution. In that sense, they do far more than a traditional Web site of static information ever could
(Strauss, 2002).

The promising opportunities notwithstanding, developing a Space Education Portal can be a key strategic
technology decision since it can impact the entire campus community in the way it learns, teaches,
communicates, and interacts. Therefore, the primary challenge for educational institutions in prior to the
implementation of a portal solution is to develop a deliberate portal strategy based on a careful analysis of long
term and short term needs and a clear vision with concrete strategic goals (Katz, 2000, 2002).

However, the international portal experience in the educational sector over the past decade shows that various
strategies have been pursued in very different institutional environments and with very different objectives
(Perraton, 2000). This has been driven to some extent by the fact that the portal concept as other technologies in
open and distance learning (ODL) has been first applied and adapted to higher education and professional
training environments, but also establishes gradually in primary and secondary education institutions (Owston,
1997; UNESCO, 2000). Humans have always wondered about the nature of the objects seen in the night sky
when they gazed up at the heavens. The development of rockets, as well as advances in electronics and other
technologies in the twentieth century, made it possible to send machines, animals, and eventually humans above
Earth's atmosphere into outer space. However, long before technology made these accomplishments possible,
space exploration had captured the imaginations of many people, including not only aircraft pilots and
scientists, but also writers and artists.

The strong hold that space travel has always had on the imagination may well explain why, in the words of Tom
Wolfe in The Right Stuff (1979), professional astronauts and laypeople alike consent to sit "on top of an
enormous Roman candle, such as a Redstone, Atlas, Titan, or Saturn rocket, and wait for someone to light the
fuse." It may also explain why space exploration has been such a popular and enduring theme in literature and
art.
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As centuries of speculative fiction in books and, more recently, films demonstrate, the human spirit took "one
small step for a man, one giant leap for mankind" many times and in many ways before Neil Armstrong
stamped humankind's first footprint on the Moon.

The country's space science research is still being supported by the space programme. The National Mesosphere
— Stratosphere — Troposphere Radar Facility (NMRF) near Tirupati is now fully operational, with the
commissioning of the remaining portion of the antenna array and associated transmitters for Mesospheric
measurements. It is a useful tool for atmospheric scientists. Several space science experiments continue to use
sounding rockets and balloon flights. The detection of a few Gamma-ray bursts by the SROSS-C satellite has
given such experiments a boost.

The study of cosmic rays, astronomical investigation using space and ground-based systems, study of meteorites
and lunar samples, and physical observations of the sun are all part of space science research. Another major
area of interest is the study of the Earth's atmospheric system using rockets, balloons, and orbiting space
systems.

There has been significant progress in the commercialization of the country's space capabilities. Antrix
Corporation Ltd., founded in September 1992, has demonstrated promising results by securing orders for the
study of satellite communication systems for

INMARSAT, providing training to ARABSAT and Korean engineers, and supplying space hardware to the
Brazilian space agency.

Therefore, looking at the development approaches, lessons, comments, and concerns from concrete projects, it
is primarily the diversity that stands out. This article sheds light on those aspects that can serve as a common
basis for an integrated, generic approach toward portal strategy. It understands the four directions of impacts on
learning, teaching, communication, and interaction of education portals as strategic dimensions along which
strategic goals are set and embedded in an institutional context.

2. LITERATURE REVIEW
NASA gathers a lot of data - over 15 Terabytes per day! And by a White House mandate this data is free to the
public - in a format useful to you. This is where the APIs come into play.

Figuring out the best way to distribute, use, and reuse NASA’s data is a problem. NASA’s APIs provide a
solution by lowering the barrier of entry to people outside NASA to easily manipulate and access the public
information.

Learning space research is a relatively new field of study that seeks to inform the design, evaluation and
management of learning spaces. This paper reviews a dispersed and fragmented literature relevant to
understanding connections between university learning spaces and student learning activities. From this review,
the paper distils a number of core concerns and identifies some gaps in the literature. One of its primary goals is
to clear the ground for the construction of models of learning space that can be used by the various parties
involved in the design and evaluation of new learning spaces: teachers, architects, interior designers, IT
managers, educational leaders and students. A closely related goal is to help those participating in learning
space research locate and understand each other's contributions.

NASA is an abbreviation for the National Aeronautics and Space Administration. NASA is a United States
government agency in charge of air and space science and technology. With the launch of the Soviet satellite
Sputnik in 1957, the Space Age began.

NASA began operations on October 1, 1958. The agency was established to oversee space exploration and
aeronautics research in the United States.

NASA is managed by the administrator. The president appoints the NASA administrator, who is then confirmed
by a vote in the Senate.

Many people are familiar with NASA's work. But they have no idea how many different things the agency does.
In space, astronauts conduct scientific research. Satellites assist scientists in learning more about the Earth.
Space probes conduct research in the solar system and beyond. New innovations enhance air travel and other
aspects of flight. NASA is also launching a new programme to send humans to the Moon and Mars to explore.
Aside from those major missions, NASA is involved in a variety of other activities. The agency shares what it
learns so that its knowledge can benefit people all over the world. Companies, for example, can use NASA
discoveries to develop new spinoff products. NASA assists teachers in preparing students who will work as
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engineers, scientists, astronauts, and other NASA employees in the future. They will be the explorers who will
continue to explore the solar system and the universe. NASA has a long history of investing in programmes and
activities that engage students, educators, families, and communities in the wonder and excitement of
exploration. NASA provides training to teachers in order to help them learn new ways to teach science,
technology, engineering, and mathematics. Students are also involved in NASA missions to help them become
more interested in learning.

NASA's headquarters are located in Washington, D.C. The agency operates nine centers, the Jet Propulsion
Laboratory, and seven test and research facilities across the country. NASA employs over 17,000 people. Many
more people work as government contractors for the agency. These individuals are employed by companies that
are paid by NASA to perform work. The combined workforce includes a wide range of occupations. Astronauts
are the most well-known NASA employees, but they only make up a small portion of the total workforce.
Scientists and engineers make up a large portion of the NASA workforce. However, there are many other jobs
available, ranging from secretaries to writers to lawyers to teachers.

NASA began a human spaceflight programme when it was founded. The Mercury, Gemini, and Apollo
programmes assisted NASA in learning about space flight, culminating in the first human landing on the Moon
in 1969. At the moment, NASA astronauts are living and working on the International Space Station.

NASA's robotic space probes have visited every planet in our solar system as well as a number of other celestial
bodies. Telescopes have enabled scientists to peer into the farthest reaches of space. Satellites have revealed a
wealth of information about the Earth, resulting in valuable information such as a better understanding of
weather patterns.

NASA has assisted in the development and testing of a number of cutting-edge aircraft. Among these planes are
those that have set new records. These tests have helped engineers improve air transportation, among other
things. NASA technology has influenced a wide range of everyday items, from smoke detectors to medical
tests.

NASA celebrated its 60th anniversary in 2018.

An application programming interface (API) is a connection that allows computers or computer programmers to
communicate with one another. It is a type of software interface that provides a service to other programmers.
An API specification is a document or standard that describes how to build or use such a connection or
interface. An API is said to be implemented or exposed by a computer system that meets this standard. API can
refer to either the specification or the implementation.

Web APIs, which allow communication between computers linked by the internet, are frequently referred to as
APIs. APIs for programming languages, software libraries, computer operating systems, and computer hardware
are also available. APIs were invented in the 1940s, but the term didn't catch on until the 1960s and 1970s.

In 2000, Roy Fielding's dissertation

Architectural Styles and the Design of Networkbased Software Architectures at UC Irvine outlined REST and
described the concept of a "network-based Application Programming Interface," which Fielding contrasted with
traditional "library-based" APIs. Beginning in 2000 and continuing through 2021, XML and JSON web APIs
saw widespread commercial adoption. The web API is now the most commonly used definition of the term API.

Tim Berners-2001 Lee's proposal for the Semantic Web included "semantic APIs," which recast the API as an
open, distributed data interface rather than a software behavior interface. Although proprietary interfaces and
agents became more common than open ones, the concept of the API as a data interface gained traction. API has
become a broad term describing much of the communication on the internet because web APIs are widely used
to exchange data of all types online. When used in this context, the terms API and communication procedure
have overlapping meanings.

The interface between an application and the operating system can be specified by an API. POSIX, for example,
defines a set of common APIs that allow an application written for one POSIX-compliant operating system to
be compiled for another POSIX-compliant operating system.

Operating systems that implement the POSIX APIs include Linux and Berkeley Software Distribution.
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Microsoft has demonstrated a strong commitment to backward compatibility, particularly within its Windows
API (Win32) library, allowing older applications to run on newer versions of Windows via an executable
specific setting known as "Compatibility Mode."

An API differs from an application binary interface (ABI) in that an API is based on source code, whereas an
ABI is based on binary data. POSIX, for example, provides APIs, whereas the Linux Standard Base provides an
ABI.

Web APIs are defined interfaces through which interactions occur between an enterprise and applications that
use its assets, and they also serve as a service-level agreement (SLA) to specify the functional provider and
expose the service path or URL for its API users. An API approach is a design strategy that revolves around
providing a programme interface to a set of services to various applications serving various types of consumers.

3. PROPOSED PLAN OF WORK

The proposed plan of work initially includes selection where Vuels , Vuex, Axios frameworks for various
works such as requesting API to NASA server then response fetching will be done after that data will be
consumed in the application and finally UI based data will be updated. Then JavaScript will be used as a
primary language for the related work. Vue (pronounced /vju/, like view) is a progressive user interface
framework. Vue, in contrast to other monolithic frameworks, is built from the ground up to be incrementally
adoptable. The core library is limited to the view layer and is simple to integrate with other libraries or existing
projects. When combined with modern tooling and supporting libraries, Vue, on the other hand, is perfectly
capable of powering sophisticated Single-Page app.

If you want to learn more about Vue before diving in, we made a video that walks you through the core
principles and a sample project.

If you are a seasoned frontend developer interested in learning how Vue compares to other
libraries/frameworks, see the Comparison with Other Frameworks.

Vuex is a Vue.js application state management pattern and library. It acts as a centralized storage location for all
of the components in an application, with rules ensuring that the state can only be mutated in a predictable
manner. It also works with Vue's official devtools extension (opens in new window) to provide advanced
features like zero-config time-travel debugging and state snapshot export / import.

Axios is a JavaScript Promise-based HTTP client that can be used in both your front-end application and your
Node.js backend.

It is simple to send asynchronous HTTP requests to REST endpoints and perform CRUD operations with Axios.
The Axios library can be used in a simple JavaScript application or in conjunction with more advanced
frameworks such as Vue.js.

JavaScript is a scripting or programming language that allows you to implement complex features on web pages
— whenever a web page does more than just sit there and display static information for you to look at — such
as displaying timely content updates, interactive maps, animated 2D/3D graphics, scrolling video jukeboxes,
and so on — you can bet that

JavaScript is involved. It is the third layer of a layer cake of standard web technologies, the first two of which
(HTML and CSS) have been covered in much greater depth in other parts of the Learning Area.

Ul and UX design are two of the most frequently misunderstood and conflated terms in web and app design.
And it's understandable. They're usually grouped together in a single term, UI/UX design, and on the surface,
they appear to describe the same thing. It's often difficult to find solid descriptions of the two that don't devolve
into jargon.

"UI" stands for "user interface" in Ul design. The user interface of an application is its graphical layout. It
consists of the buttons that users click, the text that they read, the images, sliders, text entry fields, and all of the
other items with which the user interacts. This includes the layout of the screen, transitions, interface
animations, and each and every microinteraction. Every visual element, interaction, and animation must be
designed.
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Flowchart: -
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4. AIM & OBJECTIVE
APIs provide an interface for machines to talk with each other. NASA’s APIs allow developers to use NASA’s
data, such as imagery, for application development.

Will provide a framework which will give the information about planets, satellites, moon, rockets, and
asteroids.

Will integrate all the data related to space in one portal which will be beneficial for students to gather the notes
from one point.

Navigating all of NASA's APlIs, on the other hand, is a little difficult. NASA has 62 (!!) public APIs, according
to Programmable Web.

While NASA's API developer portal and articles like this are helpful, we decided to create a NASA API
package that combines some of the coolest API features into a single wrapper.

With our NASA API package, you can call the API directly from your browser and then export the code snippet
in your preferred language. Check it out for yourself if you're eager to start coding. Otherwise, here's a rundown
of some of its features:

With the getPictureOfTheDay endpoint, you can get a picture of the day with a description from a NASA
astronomer. You can also hear sounds from space with the getSpaceSounds endpoint. Image retrieval from the
Mars Rover Find and track asteroids based on your location, a date in time, or a combination of these criteria
Retrieve NASA patents by category

Return NASA Earth imagery by location
Using NASA's EONET, you can track natural events such as storms (Earth Observatory Natural Event Tracker)

One of our favorite aspects of NASA's API is how open it is. The majority of its functions do not even
necessitate the use of an API key. If you want to use a function that requires an API key, simply fill out this
form with your name and email address.

We'll use the getPictureOfTheDay endpoint today. One of NASA's most popular public API calls is Astronomy
Picture of the Day (or APOD). In fact, with 3.5 million views per month, NASA's website displaying the APOD
is consistently one of the most popular in the federal government.

Click the getPictureOfTheDay link, then "Test Function" to see the picture of the day for today. The Indian
space programme, which aims to provide self-sufficient space-based services to the country, reached an
important milestone on October 15, 1994, when the 283-tonne, 44meter-tall Polar Satellite Launch Vehicle
(PSLV-D2) successfully completed its mission by placing the 804-kg Indian remote sensing satellite, IRS-P2, in
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the intended polar sunsynchronous orbit. As a result, India has joined an exclusive group of only six nations in
the world to accomplish this multidisciplinary, technologically complex feat. Even as PSLV-D2 unequivocally
demonstrated India's capability to launch indigenously built remote sensing satellites, the mission also
demonstrated in flight a number of systems that will be used in the Geosynchronous Satellite Launch Vehicle
(GSLV), bringing the country closer to achieving the capability of launching INSAT class communication
satellites as well.

The INSAT-2C and IRS-1C satellites were successfully launched and placed in orbit in 1995. The PSLV-next
D3's development flight is scheduled for 1996.

On May 4, 1994, the fourth developmental flight of the Augmented Satellite Launch Vehicle (ASLV-D4)
successfully completed its mission by launching the 113 kg SROSS-C2 scientific satellite into a near-Earth
orbit. With this success, all of the ASLV project's objectives, including proving in flight a number of complex
vehicle systems used for PSLV and GSLV, have been fully realized.

Significant progress has also been made in the development of the GSLV, with a number of advanced
technologies being qualified and the fabrication of the majority of the vehicle hardware having begun. Another
significant accomplishment is the successful development and qualification of the silicon phenolic throat for the
GSLV liquid propellant engine. The GSLV's L-40 liquid propulsion stage is now preparing for qualification.

5. FUTURE SCOPE
The following are the expected outcomes,

» Get a picture of the day with a description from a NASA astronomer

» Hear sounds from space

+ Find and track asteroids based on your location, a date in time or more
» Track natural events (ex. Storms)
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ABSTRACT

Due to the exponential increase of the number of documents generated per unit time, there has been an
information explosion in both tech and non-tech fields. Due to this, readers from different genres are unable to
gather information at a fast-paced rate. To resolve this issue, researchers have modelled document
summarization techniques, which allow the readers to get complete understanding about the written document
using lesser number of words, thereby reducing the read-time needed for the user to understand the document.
Document summarization techniques are generally abstractive or extractive, with extractive summarization
techniques keep the document information as it is and retains only most important points, while abstractive
summarization analyses the document, and finds abstractive sentences which can cover-up multiple lines of
text. Due to the inherent complexities in abstractive summarization, it is used only in specialized cases, while
extractive summarization is used in all domains of summarization. In this text, we propose an elephant herding
optimization (EHO) algorithm which performs high quality extractive document summarization when compared
with other state-of-the art techniques. The proposed approach is computationally complex, and has more than
85% accuracy on standard summarized datasets.

Keywords: Summarization, extractive, abstractive, elephant, herding, machine learning

1. INTRODUCTION

Document summarization is a computationally expensive process, and requires careful planning and execution
in order to generate a proper summary of the input document. The process of extractive summary generation
can be generalized using the following diagram shown in figure 1. While abstractive summary generation
process is very complicated, and is not relevant to this text, and thereby is not described here. From the figure,
we can observe that the input document is first collected in fulltext form, and given to the feature extraction
unit. This unit applies complex natural language processing (NLP) techniques to the document, such as
evaluating n-grams, removing stop words via parts-of-speech (POS) tagging & chunking, lemmatization of the
document and other processes.

Input full length Perform feature Compare the features
document for E> extraction with E> with training sct (inter)
summarization language processing or with the document
techniques itself (intra)
\ J
NUﬁ(‘l’ilel‘in not met @
[ Output the final 'Cnm are the summary A
P 3 ’ 5 PACe " Based on the
summary and Yes | with the input N
evaluate the document, check if the parison,'g
. am A the extractive summary
accuracy of minimum similarity v
S s of the document
summarizer criteria is met

Figure 1: General extractive summarization process

These strategies ensure that the whole document is defined using assistive features, which can then be utilized
in the next step of the process to aid with document summary. As a result, accurate feature extraction from the
input document is essential, and this block should be properly built in order for the summarizer to achieve high
accuracy.

Once the almost correct features are extracted, then there is one out of 2 processes which is generally followed,
e Comparison of the features internally within the document (intra-summarization)

e Comparison of the features with other documents(classification-based summarization or inter-
summarization)

In the first case of intra-summarization, the features extracted per line are compared to other lines in order to
evaluate the degree of similarity between them, and based on the algorithm’s internal working; this similarity is
used in direct or indirect correlation with the document in order to generate the output summary. This mainly
uses mathematical equations and some identities in order to make sure that the output summary is generated
with utmost accuracy.
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For inter-summarization or classification, the process is a little complicated. In this process, the features of the
input document are compared with standard dataset features, and these features are mapped according to the
position or relevance in the standard dataset. Then based on these features, there are certain classification
approaches like k-Nearest Neighbors, neural networks, support vector machines, etc. These classifiers basically
use the input feature patterns and generate output patterns in order to generate a proper output summary of the
document. The main problem with the intersummarization approach is the dependency on the input dataset, and
only works if the input dataset and the input full-text document are of the same domain. We cannot use medical
dataset papers with technical input full-text document for summary, as that would inarguably give improper
extractive summaries. Also, if the number of input documents is not sufficiently large, then there will be
reduced accuracy in this case. Thus, in most of the cases intra-summarization is used for extractive
summarization.

The output summary is checked for a special similarity criterion with the input full-text document, and if the
similarity criterion is not met, then the algorithm (not necessarily) reevaluates the features and performs the
entire process again. This is repeated until the criterion is met. Once the output summary is generated, then it is
compared with the standard summary (if available), in order to evaluate the summarizer’s accuracy. In the next
section, we have described various extractive summarization techniques, and their performance. Followed by an
in-detail discussion about the proposed method, and its performance. The obtained performance is compared
with standard state-of-the art algorithms, and finally conclusive observations are made. The paper concludes by
suggesting some more ways in which the overall system performance can be improved.

2. LITERATURE REVIEW

Extractive summarization is a simpler process of document summarization when compared to abstractive
document summarization, due to the fact that abstractive summarization needs to develop new sentences which
combined multiple input document sentences, while extractive summarization only needs to extract sentences
from the input document directly. But in order to do so, there are multiple steps needed, which are
computationally complex, and needs careful designing in order to generate a proper summary of the input
document. Like the work done in [1], where authors have defined a hierarchical method for summarization, this
method proves to be good for smaller document sizes, but has a limited accuracy of less than 30%, which makes
the method unusable for real-time document summarizations. Other researchers in [2], tried to use convolutional
neural networks (CNNs) for summarization, which gives better accuracy than the hierarchical method, but has a
limitation, that the overall accuracy is lower than 50%. Thus, the algorithm can be used for some cases, where
summarization quality is not that important, but the legacy systems are optimized for neural network processing.
A corpus-based method is given in [3], wherein researchers claim to have used already stored corpuses for
extraction of output summary. The accuracy is again limited to less than 35%, but the method is
computationally easy, and thus can extended by adding more entries to the corpus, and thereby improve the
accuracy of the system to more than 60%, but this is not claimed by the researchers, and is our observation from
the algorithm’s structure. This fact needs to be evaluated by any researcher who needs to develop a corpus
based easy to compute system.

Another field of study that has recently gained traction is deep learning. The authors of [4] claim to have created
a Restricted Boltzmann Machine (RBM)-based technique for improving extractive summarization accuracy.
They claim to have increased the accuracy to more than 85%. This accuracy needs to be evaluated before using
the algorithm for any of the real-time summarization purposes. The overall accuracy of the RBM algorithm is
determined by the content of the text and how the network is trained using the input information. Similar
implementation based on rule-based extraction is done in [5], where the overall accuracy is around 35%, and
thus needs a lot of re-work for better accuracy. In this work the authors are using multiple rules for design of the
summarizer, which might give good results for some specific documents, but most of the rules might not be true
for most of the documents, and thus the algorithm must be used with extreme caution. Clustering is also one of
the techniques which can be used for summarization, researchers have used k-Means clustering in [6] for
performing extractive summarization. The algorithm claims to have a highest accuracy of 44%, which is
moderate to low for real time application of summarization.

Some researchers have used summarization which is language dependent, like in [7], where researchers have
used Malyalam language documents for summarization. They have used Recall-Oriented Understudy for
Gisting Evaluation (ROUGE) features for performing this task, and claim to have an accuracy of around 57%,
which is a good enough value when it comes to document summarization. For Bengali text, the authors in [8],
have used language processing with heuristic metrics and adaptive approach, which combined with clustering
gives a good level of accuracy of around 54%. Another work in [9-10], uses Marathi language using a graph-
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based model, combined with the same ROUGE features used in [7]. The proposed system claims to have an
accuracy of 86%, which is the highest among most of the language specific summarization systems. A language
independent system is mentioned in [9], which uses ROUGE features, and also uses sentence re-ranking to
obtain an accuracy of 68%. As a result, ROUGE may be utilised in both language-dependent and language-
independent situations..

Aspects and queries are two different sides of extractive document summarization. As mentioned in [11] and
[12] respectively. The aspect-based method is dependent on multi-document summarization, and uses a
clustering algorithm for similarity matrix generation, which finally performs summarization. There is no
mention of the accuracy for the system, but they claim to have achieved a good level of it, which might be in the
range of 40% to 60% from our observation. Query oriented method as mentioned in [12], uses user input
queries to perform summarization. They also use ROUGE features combined with sentence re-ranking in order
to perform the task of summarization. From the results we can observe that this method gives a good accuracy
of around 80% which is good enough for real-time document summarization. Some comparisons in [13] and
[14], show that the supervised learning methods are better for summarization process, and thus can be used for
improvement in the performance of the extractive summarization process. So, in this work we are also using the
supervised learning-based machine learning method for summarization, which is described in the next section.

3. PROPOSED EHO ALGORITHM
In order to extract summaries with high accuracy the EHO model is proposed. The model can be described
using the following mathematical model,

Step 1: Let the input document be named as D Let the number of lines for the input document be ‘n’, and each
of the lines be named as L1, L2...., Ln

Define a speedup factor Suf, which will control the speed and accuracy of the algorithm
Step 2: Initialize the input parameters of the algorithm as follows, No of clans Nc

No of generation Ng

No of output lines expected Nog

Step 4: For each generation in 1 to Ng

a) Gotoeachclanin 1 to Nc

b) Generate a random solution with N, number of lines from the input document and mark it as Py, then find
the fitness of the solution using the following process,

a. Find the Jaccard distance & term frequency of all the lines in the
P; s, with the whole document

b. Use the following equation to find the fitness,

= Yy TEpL i, D)

¢) Find the mean of all fitness of all

Solutions (NC)

M.F= > Ne f/Nc

e) Evaluate the learning threshold using the following formula,

Learning Threshold (Mry) = M.F. * Suf

d) If the fitness of a particular solution (Fs)

Satisfies the following equation,

Fs > MTH

Then, store solution at output Else, remove solution & change it in the next iteration

Step S: Find the solution with maximum fitness it is the output summary
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From the above steps, we can observe that the proposed algorithm uses EHO process. The EHO process is
controlled using speed up factor. A low value of this parameter indicates, that the solutions will be created
slowly, but the solution quality will be good, as the similarity between the selected lines in a solution will be
low, while a high value might reduce the quality of the solution, but improve the speed of summarization. As
this is a supervised learning algorithm, thus the user might need to manually check the value of speed up factor
and decide the best value based on the output summary and the expected summary of the document. In
simulations, it is observed that the values between 0.2 and 0.4, for speed-up factor are good for the overall
quality of summarization. In the next section, we compared different summarization algorithms and their
accuracies on different datasets, and observed that the proposed algorithm outperforms them in most of the
cases.

4. RESULTS AND OBSERVATIONS

We evaluated the performance of the proposed algorithm using the DUC 2002 dataset, REUTERS dataset, and
some of the manually generated datasets. Very few of the previous comparisons were made using these datasets,
and there were limited comparison options which can give the exact comparison on the datasets which we have
used for our extensive analysis. But we observed that the changes in the input dataset become irrelevant, when
we take a large number of documents for summarization, and evaluate the mean of these results. We evaluated
the results in terms of precision, recall, f-measure, and compression ratio. Each of these parameters were
evaluated by their usual formulas. The following values were initialized to the parameters while performing the
result analysis.

No of clans NC =20

No of generations Ng = 100

Speed up factor (Suf)=0.2

No of output lines expected Nop = 50% of the input lines

The following table 1 shows the comparison of precision between the various algorithms.

Algorithm Name Precision
Lead 3 [1] 21.8
LReg [1] 18.6
TSERNN [1] 26.5
Cssnsa [2] 48.05
Wpdv [2] 47.75
ULeth [2] 46.51
CNN-rand [2] 47.64
CNN-word2vec [2] 48.62
Corpus Based [3] 32
RBM Method [4] 82
Improved RBM [4] 88
Proposed EHO 98

Table 1: Comparison of precision between different algorithms

As we can observe from table 1, the results of the proposed EHO in terms of accuracy/precision are much better
than any of the previous algorithms. Similar comparison of recall is done in table 2. Similar to precision, recall
is also better for the proposed machine learning based algorithm. Due to the improvement in precision and
recall parameters, the f-measure parameter, which is a combination of both precision and recall, is also
improved for the proposed EHO algorithm. Compression results are different for different algorithms due to the
different sizes of the dataset used, and thus are not discussed here.
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Algorithm Name Recall
Lead 3 [1] 16.2
LReg [1] 12.6
TSERNN [1] 13.25
Cssnsa [2] 40.3
Wpdv [2] 39.6
ULeth [2] 37.7
CNN-rand [2] 41.2
CNN-word2vec [2] 42.6
Corpus Based [3] 28
RBM Method [4] 77
Improved RBM [4] 80
Proposed EHO 91

Table 2: Comparison of recall for different algorithms

The compression ratio for the proposed algorithm is controllable by the parameter Noy and thus can be varied
based on the user’s requirement. In our case, we had kept Nop = 25% of the input lines, which makes the
algorithm’s output to be adaptive in terms of the actual number of output lines.

5. CONCLUSION

From the result analysis, we can observe that the overall precision, recall, f-measure is better when compared
with the state-of-the art algorithms like CNN and RBM. These machine learning methods are very good when it
comes to small sized documents, but they are literally not good in terms of the output summary quality when it
comes to moderate to large sized documents. By moderate sized we are referring to documents which have
more than 1000 lines. Even though the previous algorithms are good for smaller length documents, but it defeats
the whole purpose of summarization when it is applied to small sized documents, because generally speaking,
summarization is not needed for such documents. The proposed algorithm, due to its machine learning
intelligence is able to accurately find out the repetitive sentences, and remove them from the input document,
thereby giving a very accurate extractive summary. This can be observed from the precision graph as shown in
figure 2.
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Figure 2: Precision graph
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Similarly, the recall can be compared using the recall graph shown in figure 3.
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Figure 3: Recall comparison for the algorithms

From figure 2 and 3 we can observe that the proposed algorithm outperforms other standard techniques in terms
of both precision and recall values.

FUTURE SCOPE

The current work describes the design of a machine learning based algorithm for abstractive summarization. In
future, we can use the same concept for extractive summarization with the help of a document crawler. The
crawler will search for the documents and data which match a particular paragraph in the input document, and
combine all the contents together. These combined contents can be given to the proposed algorithm, and the
abstraction can be tested.
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ABSTRACT

The desire to practice agriculture with the fusion of technology has become a necessity as a result of
industrialization and constantly changing climatic conditions. In the era of the Internet of Things, where
everyone is watching the evolution of machine-to- machine interaction, there is also a lack of clarity
when it comes to deciding which protocol to use when building a system like Green House.

A green house is a controlled environment for agriculture in which critical parameters such as temperature,
light, humidity, and soil ph. level can be monitored using sensor systems and Internet of Things protocols.
In the experiment, the IOT protocol was chosen over the Constrained Application Protocol and the
Extensible Messaging and Presence Protocol due to its light weight transmission, resource consumption,
and effectiveness in providing different quality of services to detect temperature and humidity as well
as gas leaks in a greenhouse environment.

Greenhouses are environment structures with specially designed walls and roofs for growing plants in the
off-season. Most greenhouse systems rely on manual temperature and humidity monitoring, which can be
inconvenient for workers who are required to visit the greenhouse every day and manually control the
conditions. Also, because the temperature and humidity must be constantly monitored to ensure the
plant's good yield, many problems can arise, affecting the production rate.

Keywords: IOT, Cloud Monitoring, Greenhouse

INTRODUCTION

A greenhouse is a structure with walls and roof primarily made of transparent material, such as glass, in
which plants that require controlled climatic conditions are grown. A more scientific definition is a covered
structure that protects plants from harsh external climate conditions and diseases, creates an optimal growth
microenvironment, and provides a flexible solution for year-round cultivation that is both sustainable and
efficient. Because a modern greenhouse works as a system, it's also known as controlled environment
agriculture [1].

Plant production system in a controlled environment. Many commercial glass greenhouses or hothouses
are high-tech vegetable or flower production facilities. The glass greenhouses are equipped with screening
systems, heating, cooling, and lighting, all of which can be controlled by a computer to optimise plant growth
conditions [2]. Different techniques are then used to assess optimality- degrees [3] and the comfort ratio of the
greenhouse micro-climate (i.e., air temperature, relative humidity, and vapour pressure deficit) in order to
reduce production risk prior to crop cultivation [4].

A greenhouse can be built for almost any property, from large freestanding structures to small window-
mounted structures. Although working in an outdoor garden allows you to soak up the sun, many people prefer
the controlled indoor environment that greenhouses provide. This allows you to stay productive in the garden
even if it rains unexpectedly. Plants also grow better in greenhouses than they do outside. There are a
few key atmospheric parameters to consider. [5]

PROBLEM STATEMENT

One of the most difficult problems is the unequal distribution of rain water, which makes it difficult for
farm owners to manage the water equally to all crops across the farm. This necessitates the use of an
irrigation method that is suitable for any weather condition, soil type, and crop variety. The best solution for
all of this is a greenhouse, but this farmer requires continuous tracing of a greenhouse to maintain all
environmental conditions that are required for different crops. If there is a change in the system, it should
be changed or maintained in accordance with farmer instructions.

LITERATURE SURVEY

Kim et al. [1] recognized the need for personalized IoT management at home. In addition, the fundamental
and powerful approaches to overseeing various machines and gadgets. As a result, the home environment
requires a door that allows for dynamic device enrollment and disclosure via the lightweight MQTT
protocol. The proposed system made it possible to create an energy-saving system.
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Hunkeler et al. [2] put the MQTT-S to the test over wireless networks. The client side, or publisher, was
written in C and transmitted over the Zigbee network. The Client API, on the other hand, was discovered to
send keep-alive messages even when a device had failed and was no longer sending messages; the Client API
continued to ping requests. It was also impossible to trigger the "will message" in the event of a node
failure, and sending the message from the broker to the clients became impossible with QoS 1 or 2.

Stankovic [3] examines the various research-oriented concerns surrounding the evolution of the Internet of
Things (IOT). The need to equip networks and ensure concerns like massive scaling using techniques like
IPv6 and Low Powered Wide Area Networks arises for the full fledge running of future IOT devices
(LPWAN). The devices' and sensor devices' reliability will be determined by their sensing and parameters
such as sleep/wake schedules using connectivity.

In a greenhouse application on the capsicum crop, Hemraj and Sukesha [4] proposed the Adaptive on
Demand Transmission Power Control protocol with a threshold temperature range of 18-25°C. In wireless
networks, it was observed to improve battery efficiency, but the results were hardware dependent.

Luzuriaga et al. [5] provide an overview of the Message Query Telemetry Transport protocol (MQTT).
The various levels of Quality of Service (QOS) are discussed and classified into three types — (QoS = 0),
(Qos = 1), and (Qos = 2), with messages sent only once, at least once, and exactly once, respectively.
Using the intermediate buffering technique, a solution was also proposed that guaranteed no information
loss. However, when the buffer capacity was full and overloaded, memory leaks occurred.

PROPOSED WORK

The most critical parameter for a greenhouse is humidity. The greenhouses humidity is thus measured in
terms of the relative humidity which is a mixture of ratios of water vapor (H20O) Pw in the mixture to the
saturated vapor pressure of water Ps at a given temperature.

In Flow chart, relative temperature and Soil Moisture is expressed in percentage of the actual vapor
density by the saturation vapor density. The temperature inside the greenhouse is yet critical as it directly
affects the Fan and Water pump which connected.

Similarly, Fan and soil moisture sensors in the surrounding greenhouse environment and indicate the peak rise
in readings when a temperature is greater than 27 deg and when moisture sensor is less than 50deg then
controller alerting the user with an alarm signal to take the necessary action. The transmission of
information takes place from the sensor publishing the readings on cloud dashboard

Fig: Flow chart
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Fig P: Block Diagram

represents a microcontroller-based circuit which monitors and records the values of temperature,
humidity, soil moisture and sunlight of the natural environment that are continuously updated as a log in
order to optimize them to achieve maximum plant growth and yield The greenhouse's internal temperature is
measured using a temperature Sensor.

The ESP receives a reading from the sensor. Various relays are connected to the ESP. A fan is connected to one
of the relays. The ESP would send signals to turn ON the Fan depending on whether the temperature was above
or below the threshold value. A second relay is similarly connected to a water pump. The ESP will send a signal
to the The IOT module ESP receives data related to these parameters at the same time. No matter whether a
threshold mismatch is discovered, the data is sent to the IOT at regular intervals.

The ESP module is used to establish TCP/IP connections with controllers, send data, and connect them to
wireless networks. These sensors collect data, which is then transmitted to the IOT. The Wi-Fi module must be
linked to a hotspot or Wi-Fi zone in order to complete this project. water pump to turn on whether the soil
moisture is above or below the threshold value.

Fig Q: Hardware Setup

The parameters are saved in the "Blynk" opensource webserver The data acquired from the various sensors and
the status of the various devices are also displayed in real time on an integrated Liquid crystal display (LCD).
The system is constantly changing monitors the various sensors' digitized parameters Sensing is used to
monitor and control the greenhouse environment.

The changes that take place inside it, which can affect the rate at which plants grow. The temperature inside is
one of the most important factors. The greenhouse has an impact on the photosynthetic and transpiration
processes, humidity, soil moisture content, and lighting.
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The design of the proposed collects data (such as temperature, humidity, and moisture) from environments
(such as greenhouses) and transmits it to a remote server via modem over an internet connection, as well as
allowing remote commands to be executed. Both the web and a smart phone could be used to access data on the
remote server.

413PM | oS U@ d T OF

GREENHOUSE AUTO

Now go to your computer.
Check your inbox for the code
and instructions on how to get

your device online

13} ® -
Fig R: Webpage Output

These stations may also serve as distance management centers. A database should be kept track of throughputs
and measurement times. We're using two WIFI modules here, one for uploading records to the cloud and the
other for controlling. Furthermore, the remote server should keep track of records to ensure that values are
within acceptable limits.

When a value exceeds the bounds, such as when the temperature rises dramatically, the remote server should
send an alert to the subscriber's phone and automatically turn on the cooling fan. When a user receives an alert,
he has the option to manually intervene and prevent an emergency situation.

Mode selection buttons, sensed values, and GPIO access are all part of the controlling webserver. The
system will function as an intelligent system once the device is switched to automatic mode. That is, if the
parameter value exceeds the limit, an event will be triggered automatically. When manual mode is selected, we
must manually turn on and off each device.

ADVANTAGES:
#User Friendly

#Easily implementable

*Focuses on main parameters

«Uses GSM because of their availability
*Easy network coverage

+Cloud computing procides Increased storage
sEasier group collaboration

*Resource continuity
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RESULTS & ANALYSIS OF RESULT/ DISCUSSION:
In the experiment conducted with the IOT protocol on the Node MCU ESP with the various sensor
systems we attained the following results:

Tablel: DHT11 Reading

Humidity (%) | Temperature
32 29
33 28
34 27
34 27
36 19
38 18
39 15

The values of DHT11 sensor readings are recorded for over 30 trials in Table 1, and the average is used to plot
a graph as shown in the below figure. Temperature and Humidity

We designed an automatic temperature control and irrigation system by monitoring the parameters
temperature, humidity, and soil moisture content using temperature & humidity sensors and moisture
sensors to always maintain a suitable climate inside the greenhouse and to retain appropriate moisture
content in the soil.Each section of the greenhouse is divided into several sections, with one moisture sensor
in each section.

The output of these moisture sensors is sent to the Node MCU's GPIO pins 2, 3, and 4. The serial output of
the DHT11 sensor is connected to ESP's GPIO pin 17. Using the formula below, we arrived at a threshold
value.

(Threshold value) idx =
Temperature + (Humidity*0. 1) =25+(14*0. 1) =26.4 1

When the temperature and humidity value exceed the threshold, the cooling fan and sliding windows
connected to the 1293d IC are automatically turned on, ensuring that the humidity and temperature in the
closed green House system are maintained. Wi-Fi connectivity is used to send the collected temperature
and humidity data to the Blynk cloud.

Humidity is the most important parameter in a greenhouse. The humidity of the greenhouse is thus measured
in terms of relative humidity, which is a mixture of ratios ofwater vapour (H20) Pw in the mixture to the
saturated vapour pressure of water Ps at a given temperature. Generally speaking, The saturation vapour
density is used to calculate relative humidity as a percentage of the actual vapour density.

The temperature inside the greenhouse is still important because it has a direct impact on the photosynthetic
and transpiration processes of the plants. Similarly, gas sensors absorb gases in the surrounding greenhouse
environment and indicate a peak rise in readings when a gas leak or incident is detected, alerting the user
with an alarm signal to take action.

CHALLENGES
Energy-efficient technology will rely heavily on green IoT technologies. There are a slew of serious issues
that must be addressed. The author summarizes them here and highlights the key issues that need to be
addressed further.

* Green Infrastructure: Providing energy-efficient infrastructure is seen as a critical issue on the road to
greening. However, because deploying significant new infrastructure is difficult, this area of research is
less focused and requires additional attentio

* Green Security and QoS: Algorithm execution places an additional load on IoT devices, resulting in
excessive energy and power consumption. When it comes to green IoT, safety and security are top
priorities. Along with security, we must look into excellent mechanisms that take into account both power
consumption and the required QoS.

* Green [oT Architectures for IoT: IoT architecture is still a work in progress. The standardization
committees are attempting to allow connections between heterogeneous networks and other devices
with a wide range of capabilities. The goal is to think about protocols as a way to save energy while
performing other tasks.
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* Green Communication: The Internet of Things (IoT) has many important components, one of which is
communication, which has a number of issues and challenges.

CONCLUSION

This paper describes the design of a greenhouse monitoring system based on Cloud IoT. Agriculture
projects have recently increased in number and variety, even in urban areas. The agricultural sector is
rapidly expanding as a result of technological advancement, which in this case is enabled by Cloud IoT.

The Internet of Things will have a significant impact on how we live our daily lives and how information
about us is stored. You can use cloud computing at any time and from any location as long as your computer
is connected to the Internet. Sensors, GSM, and the cloud are used in this monitoring system to provide
updates on various parameters inside the greenhouse. Because it optimizes greenhouse resources, the
developed system has the potential to be profitable.

The entire module is low-cost and low-power, allowing it to be used by anyone. This paper presents a
basic concept in greenhouse research, but technologically, there is still much more to be discovered. This
study only added a minor improvement to the traditional method of monitoring plant parameters such as
humidity, temperature, soil moisture, and lighting within the plant premises, automating them, and
monitoring them from afar using IoT.

However, in the future, we will be able to use image processing to monitor not only plant parameters but
also the plant's internal health conditioning. It means we can see which parts of the plant are healthy and
which have dead cells. Using various technologies, we will be able to determine how much chemical is
required for specific plant growth in the future.

FUTURE SCOPE

Green IoT has the potential to transform our future, making it greener and healthier in both economic and
environmental terms. Green IoT services, integrated RFIDs, energy-efficient models and planning are
among the recent research projects aimed at closing the gap in green

10T Localization. As a result, researchers must find solutions.

UAVs can take the place of

loT devices. Use of RF energy harvesting

Solutions for
Greenhouse loT

M2 M communication

Mechanism has been
Improved.

More research on SNaaSs is
needed.

Solution of Green House IoT
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ABSTRACT

A corona virus has contaminated more than 36,087,836 human beings and 1,055,387 deaths due to the fact
December 2019. As it unexpectedly spreads throughout the planet, scientists and public -health experts are
racing to slow down the spreading and trying to find methodologies to observe it. To do that, they need to
apprehend the new virus. It’s known as severe acute respiratory syndrome corona virus 2, or SARS-CoV-2.
There are different approaches to diagnose COVID-19, but they are not pricey and time consuming, by the
usage of chest x-ray; we can limit price and result in time. But to diagnose x-ray’s we need professional
radiotherapists. Thus, we developed a mannequin that mechanically become aware of COVID and non-COVID
X-rays. These days Deep Learning algorithms shows the important consequences in Disease classification.
Also, aspects discovered with the aid of pre - trained Convolution Neural Networks (CNN) fashions on large -
scale datasets are useful in photo classification tasks. We train and test our model to analyze the pictures as
COVID or normal, also we analytically decide the ultimate CNN mannequin for the purpose. The accuracy
metrics are used to validate the classification of the model. The important aim of this thesis is to enhance a
computer studying model that should predict whether or not a patient‘s suffering from COVID-19. To increase
such a model, a literature find out about alongside a scan is set to become aware of an appropriate algorithm. To
assess the elements that influences the prediction model.

Keywords COVID-19, Chest-X ray Images, Machine Learning, Deep Learning, CNN.

1. INTRODUCTION

In this couple of decades, the automobile industries have put tremendous effects to make the vehicles much
safer and reliable. All the efforts have only one similar type of goal and that is to reduce the number of
accidents, and one of the major reasons of accidents are potholes. A pothole is defined as irregularities on the
surface of the road. With the climate change such as heavy rain and other factors like cheap quality of material
used, poor maintenance of road leads to the increase of the potholes. Humps, which are usually laid on the road
to reduce the speed of the vehicles can also damage the vehicles if the driver is not attentive enough. Here, we
will make a prototype model which will help the driver of the vehicle to avoid or reduce speed when the pothole
or hump is in its proximity.

This is done by alerting the driver of the vehicle by a buzzer. We will be using ultrasonic sensors to detect
pothole or hump because in rainy season or at night time they are not clearly visible. If not all at least few
accidents can be avoided using this.

Vehicle population has tremendously increased over the last two decades. Nowadays traffic congestion and road
accidents are increasing mainly due to the proliferation of vehicles. Roads make up to the majority of means of
transportation used as of today in India, regular maintenance of these roads is crucial as they are filled with
unexpected hurdles such as potholes and humps. Potholes are basically areas of road surface that have ruptured,
worn away, or eventually formed a hole. Potholes leads to unbalance while driving which can eventually lead to
accident. According to the report of Global Road Safety, released by the World Health Organization (WHO),
India reports for more than 200,000 deaths because of road accidents. These accidents can be due to over
speeding, drunk and driving, jumping traffic signals and also due to humps, speed-breakers and potholes. [1]
The solution to this problem must be designed wherein it ensures the systematic and safe flow of traffic on
Indian roadways. This can be achieved by maintaining the equality of roads. The regular monitoring of these
roads will help the government to be aware of the possible threats of fatal accidents on road. To achieve this, we
wish to have a government vehicle which runs through the entire paths and collects the information about
potholes at different locations. Depending upon the depth and the soil structure below the pothole the
emergency to fill the hole can be derived. The motive behind this project is to notify the Municipal Cooperation
regarding potholes which will avoid accidents and make roads a better place to ride. This is achieved by
establishing a detection system which employs an ultrasonic sensor to measure the area and depth of a pothole.
This related information is then processed by the controller and the equivalent coordinates of the location
obtained from a global positioning system, are sent via global system for module. After getting damage due to
potholes vehicles require or seek for maintenance which in turn increases vehicle maintenance cost. Roads too
require maintenance once affected by potholes.
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LITERATURE REVIEW

[1] Pothole recognition and alert using ultra sonic, GPS and GSM Vaishnavi Kinderley, Chaitali Malode, Janvi
Bhojwani, Sujata Chiwande International Journal of Engineering Science and Innovative Technology (IJESIT)
Volume 7, Issue 2, March 2018

Maintenance of roads is one tiresome re-constructional task that has to be carried out regularly. The inability to
do the same has numerous consequences like fatal condition of highways which result in early need of servicing
of domestic vehicles. If proper maintenance is not done, this further results in environmental pollution as well as
life threats. Our proposal involves the identification of such potential threats and letting one know the urgency
to take care of these threats. This is achieved with the help of a system that comprises of ultrasonic sensors,
GSM and GPS module controlled by a processor. Ultrasonic sensors are used to measure pothole’s depth in
addition to identifying them. The geographical location i.e. the coordinates of potholes using a global
positioning system can be obtained. This information inclusive of all the details regarding potholes i.e. depth,
width and its location, is sent to municipal corporation with the help of GSM module. The Municipal
Corporation further uses this information for maintaining a record.

[2] Prajakta Tanksalil, Omkar Naik2, Dhruv Desai3, Shubham Ranesardesai4, Saesha Zalmi5 DETECTION OF
POTHOLES AND HUMPS International Research Journal of Engineering and Technology (IRJET)

Now a days many automobile companies are working on projects in the field of vehicular intelligence. They are
working in the direction of providing driver with relevant information about the potholes and humps on the
roads. In this paper, we propose an Arduino based module used for Pothole Detection and Warning System
which assists the driver in avoiding potholes on the roads by giving prior warnings. The system consists of
ultra-sonic sensors placed on the exterior of the vehicle for broadcasting data, which alerts the driver by raising
an alarm and displaying the distance on the display (lcd panel).This will help the drive to take major decisions
on going left or right. Avoiding any major damages or accidents.

There are number of researchers who have worked on detecting the potholes as well as humps using different
methods. Pothole Detection and Inter Vehicle Communication [1].In this they build a robot vehicle which will
detect the potholes and then transfer this information to the nearby vehicles. They will detect potholes with
minimum depth of 1 inch and will share this information to the other nearby vehicles within 100 m range using
Zig Bee module. Obstacle Detection Using Ultrasonic Sensor for a Mobile Robot [4] this is an obstacle
avoidance project using Ultrasonic Sensor for mobile robot using Arduino Uno. Development and Analysis of
Pothole Detection and Alert based on Node MCU [3].This project deals with the detection of potholes using
Ultrasonic Sensor and then after detecting it will send its location via mail to a road Development Authorities.
The location is shared using GPS and IFTTT server. Role of Ultrasonic Sensor in Automatic Pothole and Hump
Detection System [5].In this they detect the potholes and humps and save this information in server and will try
to reduce the speed of the vehicle. GPS is used to find the location of the pothole.

METHODOLOGY AND DATASET

Figure-1 Proposed Methodology of system
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In this project design, structured modular design concept is adopted and the system is mainly composed of
Nodemcu microcontroller, ultrasonic sensor Relay and ubidots cloud-based database. The ultrasonic sensor is
used to detector the potholes on road. The distance of the road from ultrasonic sensor is same when no pothole
when there is pothole the distance get varied so the ULN 2003 is given the singal to relay driver to drive the
buzzer and red lamp to indicate the driver as well as the location of the pothole is stored in the ubidots database
using ESP8266.

These information’s is collected by ubidots cloud via esp8266 and stored in database for further use. Or these
information’s send through SMS alert. Embedded C is a set of language extensions for the C programming
language by the C standards committee to address commonality issues that exist between C extensions for
different embedded systems.

V. RESULTS AND DISCUSSION

In this project we have proposed a system which will detect the potholes on the road and save the information in
the server and reduce the vehicle speed if needed. Due to the rains and oil spills potholes are generated which
will cause the accidents. The potholes are detected and its height, depth and size are measured using ultrasonic
sensor. The IOT cloud is used to find the location of pothole. All the information is saved in the database. This
timely information can help to recover the road as fast as possible. By controlling the rate of fuel injection we
can control the rotation of the drive shaft by means of an IR Non-contact tachometer. This helps to reduce the
vehicle speed when pothole or hump is detected. Hence the system will help to avoid road accidents

VI. CONCLUSION AND FUTURE WORK

The proposed system will provide safety and security to wildlife and help to increase their numbers which are on
extinction. Pothole detection system using IOT is useful for to minimize the accident on road. So, they can be
protected from accident. Embedded system based this project provides accurate location of the pothole and
indicate the vehicle driver to slow down there vehicle. System provide automated solution for data prediction.
Because of this the human work can be minimized and the death of human life also can be minimized. This system
can also have its usage in speed breaker identification system,

This project-based on IoT which is a useful platform to connect devices to the internet and check data from
any point at any location in the world. Ubidots with the advanced feature are used for this project which
automates devices that are connecting to the system. By using this, different events have created to control by
users. This is not only a monitoring system but also a controlling system which is connected to the internet to
make smart and intelligent pothole detection.

After researching different devices like Arduino, Raspberry Pi, NodeMcU, etc had
concluded to use NodeMcU which is a wireless wifi module to be operated with the help of
the internet. This low cost, high speed and high technique device are finally chosen for this
project.

Thus to overcome all this drawback, this project is designed. In this project, NodeMcU is used to connect all
sensors, which wireless wifi module so no need of an external wireless network. Ubidots used as IoT platform
which is not only able to monitor sensor from the field but also control operation of the device without
manual efforts.

The analytics services should also include more complex tools. A schedule function
should be implemented in order for the users to plan the frequency of the sensing for every
sensor. A migration to the cloud for the server is important for the scalability of the system,
as well. More complex tools like extending alerts to enable the use of functions, rather than
simply local equations involving current sensor values could be a wuseful addition. These
functions could even consider historic sensor values in order to identify patterns. The most
important and useful job that has to be done is the real field testing for extended time and
with several sensor platforms and sensors deployed in fields. This will provide feedback that
could be meaningful for the further development of the system and would include the users’
insights and real needs.
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ABSTRACT

The train track system is the one of the most important way to travelling from one place to another place. The
cost for travel system is also easy to pay for people and easy to travel all over in India specially with comfort
zone. In the train track system security system will be easily implemented with the help of IOT and WSN, by
solving the two struggles with wireless sensor networks. Because train travelling has been needed more security
as compared to other travelling vehicle like bus and vehicles. That’s why, finding the new technologies for the
various uses, e.g. wireless sensor networks (WSN), is needed as a solution of decrease of these saddening and
reprehensible statistics in the India. This project concern to detect fault in the system and wireless sensor
network system to utilize WSN and IOT for vehicular networks in train track system. This project concern with
fault detect in the various mode of system using wireless sensor network in short for using track. The project is
basically for the train track fault detection system is a fault detector system and sensor network comprised of a
large number of sensor node like locational . For the track damage is create more causes in the train. To avoid
this one by using the wireless sensor network. When train is running if the track get damage the corresponding
sensor transmit the signals to next sensor and so on the nearer small location to detect the exact location of
systen. The transmitter is send the signal to train which the message send from one to another. In the driver
cabin it indicated the red and green lamp. If there is no break in the track the green lamp indicated. If there is
any fault is indicate by red lamp and buzzer the LCD screen shows the faulty location. After some delay if
driver does not put break the system put breaks the system put down the train break system there two kinds of
sensor nodes, some are embedded on the track to track nodes and other are deployed in different distances
besides the highway road, known as Track Side Sensor which is used by wireless sensor network is project
usually concern to a process for detecting the condition of rtrai n track or the fault in the tracks and more
specifically has the object of the identification of fault on the track detected by monitoring equipment on the
tracks to be examine to allow maintenance crews to subsequently find these defects. When the message is given
to the device of faulty system, the DC motor gets start through relay driver circuit which is help to detect fault
of the system using wireless sensor network. Two sensors are fixed in with the of the train which is used to find
out the fault on the track. Each of sensor will produce the signal related to the position with the rail track. If the
track position is normal that is means there both the sensor gives the constant sensed output like no fault occurs
there. If any of the sensor misses their output condition to fail then there is defect on that side. The wireless
sensor network will be inform the fault by giving alarm to the main office station and sends information to the
main head quarter with the help internet of thing and detect fault using wireless sensor network. UV sensor
which is generally used to found the fault in the track if any fault occurs in the system it means the
automatically transmits the message to nearby station via IOT using . The location which is detect by the GPS
system of this train will automatically sends to each station via IOT.

Keywords: WSN, transport, IOT, Fault control

INTRODUCTION

In the Indian railway scenario, most commercialized and very important transport is being carried out by the
train track network and that’s why any problem in the same has the capacity to induce major damage to the
economy-notwithstanding the social effect of loss of life. This paper put forward a cost effective yet solution to
the problem of railway crack detection or any fault occurs in the train track system utilizing a method that is
unique in the sense. This project discusses the technical and design aspects in detail and also provides the
proposed fault detection in the system using IOT and WSN.

Presently industry is increasingly shifting towards automation now. The two basis components of current
industrial automations are programmable controller. In order to detect the fault in the system work and to serve
the mankind, there is a general tendency to develop an intelligent operation.PIC Microcontroller is the heart of
the device which handles all the sub devices connected over it. The microcontroller has been used here. It has
flash type reprogrammable memory and some peripheral devices to play this project perform.IR sensor is used
to detect the crack in rail road, when the crack is detected its notifications are send as a message to nearby
station by using GPS and GSM service in the system. Then Ultrasonic is used for the surveying process. Then
other important component is PIR sensor it is used to detect the presence of humans in track.A practical
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methodology to non-destructively localize cracks and estimate the sizes of the cracks in beam-type structures
using changes in frequencies .Utilizing simple components like GPS module, GSM Modem, IR Transmitter and
Receiver based crack detector assembly is very useful in railway crack detection. Crack detection method has
been explored which uses sensors and IOT to observe the rail surface which is generally uses the find the
location. When a fault is occurs in the track in rail is encountered along the route with the help of various
sensors, the circuit will be interrupted or open, resulting in a changed flux pattern. This project will surely
change is detected by a GPS sensor which help to detect the location of the system and the geographic location
of the track fault in the rail is determined and sent message to the main office of the train track system. Train
track fault will detect fault or damage in railway system utilizes the change in infrared emission of the rail
surface and it changes the system. Initial data from this infrared method are dispense from studies of both
laboratory-based three-point bend specimen and a short section of rail. This paper proposes a work of detecting
the fault occurs in the railway track using IOT and also presents the details of the implementation results of the
robust crack detection system utilizing simple components inclusive of a GSM modem and IR, Ultrasonic based
crack detector assembly. The proposed methodology has been designed for robust implementation in the Indian
scenario.

PROPOSED WORK

This system involves the design of crack finding robot for finding cracks in railway tracks. This system uses
controller for interfacing the robotic vehicle e and crack detection sensor. The sensing device senses the voltage
variations from the crack sensor and then it gives the signal to the microcontroller. The microcontroller checks
the voltage variations between measured value and threshold value and controls the robot according to it. This
project uses regulated 3.3V Power supply the project is suitable for Indian scenario The system can be operated
at tunnels also, without interruption. IRsensors are used for obstacles detection. First of all we give power
supply to stepper motor which is 12V and 5A from power adapter and 5V Supply to Raspberry Pi. Since
ultrasonic sensor is connected through stepper motor with the help of pulley system, the ultrasonic sensor
continuously moves back and forth across the railway track and checks for the fault. If any fault is found on
railway track anywhere on the track, it immediately stops and send ultrasonic waves to find the fault (i.e. where
the fault is) and measure the distance and again reflect back the signal and gives the detailed information of the
fault to the cloud server from where the railway control room officer knows about fault in advance and
accidents can be prevented.

In this circuit we have used stepper motor, ultrasonic sensor, motor driver IC (A4988), Raspberry pi and LCD
display. The stepper motor will rotate back and forth across the whole railway track. If there is any fault
detected on the track, the ultrasonic sensor attached to the system will send out ultrasonic waves and indicates
the distance which is less than the preset distance and indicates a fault in track and the fault information to
monitor screen of the railway department. The motor driving belt is tied to a pulley to which ultrasonic sensor is
connected and moving back and forth with help of stepper motor and if fault is detected then it shows on LCD
display and information is showed on cloud server. In this system the main use is of Ultrasonic Sensor which is
a kind of active sensor i.e., it has component for both reception and transmission in it. So this sensor is mounted
on a wooden plate which has given support by two smooth steel rods. The steel rods are there for the support of
the wooden plate on which the infrared sensor in mounted. The wooden plate and the smooth rod are kept in
contact to each other with the use of linear bearings, these bearings will let the rod to pass through them and
simultaneously provide the support required for wooden plate. There are two smooth rods in this project which
are fixed from both the ends and they are separated to each other by the breadth of the wooden plate.
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Now in wooden plate is fully supported and fully mobile. So this wooden plate is attached to a timing belt from
beneath. And this timing belt is tied from a pulley from one end and from the another end it is wrapped around
on a gear which is in the rod coming out of the Stepper Motor, this timing belt is tied in such a way so that when
the gear on the stepper motor revolve then the timing belt also rotates and correspondingly the pulley will also
rotate and accordingly the wooden plate on the smooth rod will also move in forward and backward direction. A
wooden plank is used as a base for this whole project. On which these pulley, stepper motor and the other things
will be screwed down to it to give it Support and make it Rigid. Now the stepper motor is controlled by the
stepper motor module and the program fed in the raspberry pi so the speed and the steps of the stepper motor are
controlled accordingly. The ultrasonic sensor which is mounted on the wooden plate is also connected to the
raspberry pi. Now this sensor is used to sense the faults in the railway track. The ultrasonic sensor which sends
emf waves to the railway track and the waves which are transmitted and reflected then the time in between this
interval is calculated and accordingly the distance is calculated which is the main principle of this project. So to
automate this project a IOT is used. So, a blynk app is used which is connected to the raspberry pi through
internet so by which the whole project will be turned on and turned off.

FUTURE SCOPE

By using various sensor networks techniques we also develop more and more reliable security systems
applications, in which continuously monitors the railway track through the sensors and detect any abnormality
in the track. By using GPS in this system we can monitor position of railway and display on digital map.
Enhance features of GPS includes video feature, trace mode, history track. In future CCTV systems with IP
based camera can be used for monitoring the visual videos captured from the track. It will also increase security
for both passengers and railways.

GPS can also be used to detect exact location of track fault area, IP cameras can also be used to show fault with
the help of video. Locations on Google maps with the help of sensors can be used to detect in which area track
is broken.

RESULT AND DISCUSSION

The growth in science & technology is a non-stop process in present days. New things and new technology are
being invented day by day. As soon as the technical field is grow day by day, we can gives the idea about the
how future in which thing we may occupy every place and how fast the technical field is expanded. The
proposed system based on Arduino microcontroller is found to be more compact, user friendly and less
composite which can readily be used in order to perform several monotonous and repetitive tasks. However it is
designed keeping in mind about the need for industry, it can extended for other purposes such as commercial &
research applications. The principle of the development of science is that “nothing is impossible”. This system
can easily relate to a process for controlling and detecting of train tracks fault and more specifically has the
object identification of defects detected by monitoring equipment the track which is occurs in the system and to
allow maintenance and detection crews to subsequently find these defects of the system. This project presents
the implementation results of the railway track crack control system using simple components inclusive of a
GPRS modem and IR based crack detector assembly. This is cost effective railway track crack detection system
with greater accuracy and High speed information transferring after crack detection.

CONCLUSION

This project concern to a process for monitoring the condition of train tracks and more specifically has the
object of the identification of defects detected by monitoring equipment on the tracks to be examine to allow
maintenance crews to subsequently find these defects.In this project the system gives the information about how
to control the system the results of the railway track crack control system spent simple components inclusive of
a search sensor modem and IR based train crack detector assembly. The prototype will be useful in railway
system. The advantage of theses system system is to gives the low cost project materials railway track crack
detection system with greater accuracy and High speed information transferring after crack detection. The
detected crack will be get updated through GPS and GSM.
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ABSTRACT

Nowadays, the number of vehicles has increased exponentially, but the bedrock capacities of roads and
transportation systems have not developed in an equivalent way to efficiently cope with the number of vehicles
traveling on them. Due to this, road jamming and traffic correlated pollution have increased with the associated
adverse societal and financial effect on different markets worldwide. A static control system may block
emergency vehicles due to traffic jams. Wireless Sensor networks (WSNs) have gained increasing attention in
traffic detection and avoiding road congestion. WSNs are very trendy due to their faster transfer of information,
easy installation, less maintenance, compactness and for being less expensive compared to other network
options. There has been significant research on Traffic Management Systems using WSNs to avoid congestion,
ensure priority for emergency vehicles and cut the Average Waiting Time (AWT) of vehicles at intersections. In
recent decades, researchers have started to monitor real-time traffic using WSNs, RFIDs, ZigBee, VANETS,
Bluetooth devices, cameras and infrared signals. This paper presents a survey of current urban traffic
management schemes for priority-based signalling and reducing congestion and the AWT of vehicles. The main
objective of this survey is to provide a taxonomy of different traffic management schemes used for avoiding
congestion. Existing urban traffic management schemes for the avoidance of congestion and providing priority
to emergency vehicles are considered and set the foundation for further research.

Keywords: Wireless Sensor Networks; Vehicular Ad Hoc; VASNET; Roadside Sensors; traffic sensing
systems; intelligent traffic light controllers; emergency vehicle priority; traffic congestion; Average Waiting
Time (AWT); traffic parameters

INTRODUCTION

The rapid increase of vehicular traffic and congestion on the highways began hampering the safe and efficient
movement of traffic. Consequently, year by year, we see the ascending rate of car accidents and casualties in
most of the countries. Therefore, exploiting the new technologies, e.g., wireless sensor networks, is required as
a solution of reduction of these saddening and reprehensible statistics. This has motivated us to propose a novel
and comprehensive system to utilize Wireless Sensor Networks for vehicular networks. We coin the vehicular
network employing wireless Sensor networks as Vehicular Ad Hoc and Sensor Network in short. The proposed
project is particularly for highway traffic is a self-organizing Ad Hoc and sensor network comprised of a large
number of sensor nodes.

In VASNET there are two kinds of sensor nodes, some are embedded on the vehicles-vehicular nodes- and
others are deployed in predetermined distances besides the highway road, known as Road Side Sensor nodes
(RSS). VASNET provides capability of wireless communication between vehicular nodes and stationary nodes,
to increase safety and comfort for vehicles on the highway roads.
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Lately, Vehicular Sensor Networks (VSNs) have been proved as a great solution for monitoring traffic. In
VSN, vehicles are equipped with sensing devices and these vehicles move about the city to sense the traffic.
Vehicles transfer the sensing data to a city traffic monitoring centre by using vehicle-to-vehicle or vehicle-to-
infra wireless communications. The vehicular sensing system has a high coverage capability and low
deployment cost. Dynamic traffic monitoring using vehicular networks (DTMon) is an alternative technique to
collect reliable information about traffic in free-flow and in transient-flow conditions.

LITERATURE SURVEY

Considerable research has been done on Traffic Management Systems using WSNs for congestion avoidance,
prioritizing emergency vehicles and reducing Average Waiting Time (AWT) of vehicles at intersections. During
the last years, quite a lot of projects on urban traffic management have been developed focusing on different
traffic parameters.

A $423 m Intelligent Transport System (ITS) [5] was developed to improve the traffic management and control
system on Hong Kong’s Road network, which is one of the busiest road networks in the world. This project was
started in 2001 and effectively completed in 2010. The key platforms included in this project to address traffic
congestion are traffic organization, monitoring, data analysis and control activities. This project has ensured
optimal traffic control by tracking of all the main highways, trunk roads and road tunnels.

Sridhar et al. [6] designed and tested a low-cost sensor network instrument for monitoring traffic in a work
zone. They started this project in 2009 with funding of £30,144.00 and completed it in 2010. A complete sensor
network system collects data in work zones and presents it for post facto analysis and to the internet.

Al-Holou et al. [7] formulated the vehicle impact on the environment, jamming and traffic safety as a multi-
dimensional model. They started this project with a budget of $80,064 in 2010 and completed it in 2012. The
adaptive sign control application recommended in this project is directed to attain two main goals: (1)
improving traffic flow and diminishing traffic density; (2) refining traffic safety at intersections. An adaptive
traffic light controlling approach, which uses V2V/V2I communications epitomize a revolution in the traffic
management area.

The main attention on modeling and simulation of traffic flow via Fast Lane [8] is to do the computations both
fast and with a perfect outcome. Fast Lane is a software tool that can be used for short term estimation of traffic
flow on freeways. A superior case study was conducted to show that the framework can be used to predict real-
time traffic in the future.

A project titled “Advanced weather responsive traffic management strategies” was started in 2012 with funding
of £206,856.00 [9]. The main goal of this project was road weather management. The project was successfully
completed in 2013.

The development of an adaptive traffic signal control system (ACS Lite) for Wolf Road, Albany, NY, USA [10]
started in 2012 with funding of £569,800.00. The objectives of this project are to demonstrate the Siemens
ACS-Lite technology and signaling efficient system at the junctions along Wolf Road in Albany, NY. This
project team includes URTC member Rensselaer Polytechnic Institute (RPI) and the City College of New York
(CCNY) and non-UTRC members Siemens ITS, SenSys Networks, and Annese and Associates, Inc. The
project was successfully completed in 2013.

MAIN OBJECTIVES

In our project we are going to make use of WSN (wireless sensor network). In this atmega 328 as the base
station and the different remote station as wireless sensor network. Wireless sensor networks have been
attracting many research efforts during the past few years. Sensor networks, usually composed of a few sinks
and a large quantity of inexpensive and small sensor nodes, have been deployed in a variety of applications such
as habitat monitoring, forest fire detection, etc.
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V6 VS / Stopped Vehicle VS

Location of TOs and virtual strips from the entry of a four lane highway

Our goal is minimized the jam on highway due to accident or by any means. In our proposed paradigm, a large
number of sensor nodes are densely deployed in a side of highway. Sensor nodes collect data from vehicle as
jam indication and send to their respective cluster nodes that collaboratively process the data by constructing a
wireless sensor network.

METHODOLOGY
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Block Diagram of Highway Traffic Management System

= In this block diagram we are using sensors which are present at the nodes in the highway. The sensor nodes
collect measurement data such as jam data, obstacle sensor, and windy speed all these factors are required.
The two sensors are connected to the transmitters as shown in figure.

=  When sensor senses the jam data and obstacle sensor, it transmits RF signal to the RSS1.
= At the RSS1 it transmits to next vehicle as well as next RSS2 RF signal from the transmitter.

= The RF receiver of second vehicle gives the signal to the microcontroller. The microcontroller. The uc
generates the particular logic and give it to the ULN 2003.

= The ULN 2003 drives the relay circuit so that it glows the lamp & also the buzzer.

APPLICATIONS
e Forest

e Industries
e Malls

¢ Big societies
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RESULT & DISCUSSION

In this paper, we have presented a comprehensive review of existing urban traffic management schemes. The
main challenges associated with congestion control, average wating time reduction, prioritizing emergency
vehicles and the design requirements of intelligent traffic system are discussed to provide and insight into the
goals of urban traffic management.

Despite the large number of research activities and the excellent progress that has been made in traffic
management systems in recent years, challenges for furthers research remains. A few issues are outlined for
future work.

A real-time traffic management system cannot be guaranteed. Processing of large amounts of real time traffic
data, the run time of the control system and reliability are the problems to be solved to ensure real-time demand
of the urban traffic management system. There is a need to design an intelligent traffic cloud by making use of
cloud computing to solve the problems related to real-time.
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Analysis of 5 Different Gases in Air Using IoT (Internet of Things) and Cloud
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ABSTRACT

Over the previous few decades, the standard of air has been deteriorating at AN baleful rate resulting in death of
nearly seven million folks annually worldwide. within the thick of the higher than worrisome facts voters across
the world be transparency concerning the standard of the atmosphere they sleep in, so acceptable selections
might be taken before it's too late. Keeping this in mind a example for AN air quality observation system has
been developed during this work. The planned air quality display contains of a ADC Module, a MQ-135 gas
sensing element and a DHT-11 temperature and wetness sensing element module. As compared to different
counterparts accessible, our planned system offers AN favorable position in terms of tiny size, economical
power usage and value. The sensors record the info and send it to the ADC Module acting because the base
station of the setup. Having AN built-in microcontroller ANd an on chip Wi-Fi transceiver, the ADC Module
not solely serves the aim of observation the info however conjointly causing it to a distant server empowering
tremendous scope for physical world to be communicated at a really fine and careful level. The gas sensing
element records the concentration of cyanogenetic gases like carbonic acid gas, CO, dirt ANd gas offers an
overall air quality parameter. If the concentration of the cyanogenetic gases exceeds a typical price AN alert
message is additionally displayed on the server. The integrated system might presumably be a giant affirmative
for the good cities to justify steps to manage pollution level within the years to follow.

INTRODUCATION
Air quality is one in all the key measures to be closely ascertained in period of time for today’s urban
environments, as a result of it's a overriding impact on human health, safety and luxury.

Conventionally, pollution watching stations area unit massive in sizes and overpriced for installation and
maintenance. However, the air quality information generated by these stations is extremely correct. Efforts are
created for various & value economical solutions. Internet-of Things (IoT) could be a novel technology that
attracts attention from each domain and business. to beat the failings of current watching systems and their
recognition strategies and cut back the general value, this paper offers a unique approach that mixes the IoT
technology with atmosphere watching. This approach provides an occasional value, accurate, straightforward to
deploy, ascendable and user friendly system.

This project presents a comprehensive review of pollution watching desires, existing watching systems, their
limitations, and current challenges two-faced by these watching systems. we tend to examine exhaustive the
problems, infrastructure, processing, associated encounters of coming up with and deploying an integrated
sensing node for perceptive indoor/outdoor pollution. This project designed associate air watching system
model utilizing the cloud computing & IoT design, reassuring measuring accuracy and power potency with
minimum value.

MATERIAL AND METHOD

We style associate cloud-computing primarily based IoT design for the pollution observation system. As
incontestable in, a stratified IoT design is used within the observation system. 3 layers were outlined because
the sensing layer, network layer and also the application layer, severally. All the layers area unit human action
via Zigbee and Wi-Fi, though the other similar technology are often used for this purpose. the overall work load
is balanced and distributed over these 3 layers in line with the edge-computing mechanism.

e Sensing Layer: This is that the basis of the complete observation system. the most responsibility of this
layer is to sense the air quality. The sensing nodes area unit the most entities of this layer and may be
deployed over the wide space. Hardware and software system details regarding these nodes area unit
provided within the next section.

e Edge Computing Layer: This layer consists of edge-computing devices (IoT gateways). Its duty is to speak
with the opposite 2 layers. ECD gathers the information from the complete sensing layer and when necessary
process, passes the information to the applying layer.
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o Application Layer: The application layer is chargeable for providing cooperative services to the customers
and also the knowledge storage. It are often distributed into 2 chunks: The IoT cloud (IBM cloud), and user
applications. Once it receives the information according from the sting computer, it stores ({the
knowledgelthe info|the information} within the information of the cloud and provides data visualisation in

varied ways.
Application Edge Sensing Layer
o Computing
y Layer
ECD
CLOUD
SERVICES
Block Diagram: -
Condensed
gazes out ]
/

,I.-". Solar pane

| CO2 sensor | | Co sensor | | Dust senzor | higl3s sensor | O3 sensor |

50

Special Issue on Current Trend on Research in Applied Science, Management and Technology



ISSN Online: 2456-8937
UGC CARE APPROVED JOURNAL

Asian Journal of Organic & Medicinal Chemistry
Vol. 7 No. 2 (April - June, Special Issue - V 2022)

RESULT AND DISCUSSION

Mean values of gases concentrations (CO2, CO, SO2 And NOx And ratio of CO2 /CO2+CO) in 26 air samples
is presented in Table 1 and the distribution of CO2, CO, SO2 And NOx And ratio of CO2/CO2+CO is
presented in Figs. 3 and 4. The Descrip- Tive statistics summary of the selected variables are presented in Table
2. For each Variable, the values are given as arithmetic mean, geometric mean, median, min- Imum and
maximum concentration, variance and standard deviation. Frequency Distributions and box-whiskers plot of 3
measured variables are presented in Fig. 3. Using experimental data (Table 1) and box plot approach of City,
anoma- Lous values (extremes and outliers) of 5 variables were determinate (Table 3).

Table 1: Average value of CO2, CO, ratio of CO2/CO2+CO, SO2 And NOx.

Sample Fuel Type col CO Ratio s02 NOx
[ppmv fppmv | CO2/ICO+CO|  /ppmv /ppmy
WHO 1000 30.03 0.176 0.105
standard m45mm) | (m 1 hour) (m 10mm) | (m 1 hour)
51 Natural gas 2400 17 0.993 0.1 <0.1
§2 Natural 1400 3 0.997 0.1 <0.1
83 Natural gas 800 4 0.993 0.1 <0.1
54 Natural gas 1000 3 0.993 0.1 <0.1
55 Natural gas 1700 3 0.008 (.1 <1
56 Natural gas 4000 12 0.997 0.] 0.3
87 Natural gas 1200 3 0.9%6 .1 <1
53 Watural gzs, wood and coal 1800 17 0.99 <01 =01
(busmess lecations, grill)
50 Natural gaz 2200 ] 0.997 <1 .1
S10 Natural gaz 1200 4 0.997 <1 0.1
511 Wood and coal 1100 3 0.997 <1 0.1
512 Wood and coal 1200 2 0.0997 <1 0.1
513 Wood 1110 0.6 0.008 <1 <01
514 Wood 1100 3 0090 <01 <01
515 Wood 800 3 0.003 <0.1 <0.1
516 Wood 2300 2 0.006 <0.1 <0.1
517 Wood and coal 500 2 0990 0.1 <0.1
518 Electrical power heatmg 1300 0 099§ 0.1 <0.1
519 Electrical power heatmg 300 2 0.993 <01 =0.1
(busmess locations, grill)
520 Electrical power heatmg 1200 3 0.997 (.1 <1
(busmess locations)
521 Electrical power heatmg 700 2 0.997 <.1 =1
11 Electrical power heatmg 700 3 0.996 <.1 =1
523 Electrical power heatmg 800 2 0.997 <01 =01
s Electrical power heatmg 1400 ] 0.903 <1 .1
15 Electrical power heatmg 600 2 0.997 <.1 =1
520 Natural pas. wood and coal, otl 100 p) 089/ )1 )1
Table 2: Basic statistical parameters of 5 variables at 26 air STATIONS
Variable Units Descriptive statistics
Mean Geo Mean | Median | Minimum | Maximum | Variance | Std. Dev
CO2 ppmv | 1296.538 | 1120.443 | 1155.000 | 300.0000 | 40000.000 | 599431.5 | 774.2296
CO ppmyv | 4704000 | 3.493148 | 3.000000 | 0.600000 | 17.00000 | 19.17373 | 4.378782
Ratio, 0.996222 | 0.996220 | 0.996700 | 0.990600 | 0.999400 | 0.000004 | 0.001948
CO2/CO2+CO
SO2 ppmv | 0.700000 | 0.700000 | 0.700000 | 0.700000 0.7000 - -
NOx ppmv | 0.800000 | 0.800000 | 0.800000 | 0.800000 0.8000 - -
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Fig. 3: Mean values of gases (CO2, CO, SO2 and NOx) at 26 indoor air stations
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Fig. 4: Ratio of CO2/CO2+CO in 26 indoor air samples

The results revealed the 45 minutes concentration of CO2 at 20° C were found to be in the range of 300-4000
ppmv with an average of 1296.54 ppmv. Our results show that significantly high values of CO2 in most indoor
air samples exceed allowable WHO limit value, as higher influence of the indoor pollution sources from burned
of soil gas, coal and biomass fuels. 1 hour concentration of CO at 20° C does not exceed WHO permissible
limits of 30.03 ppmv. CO concentrations found to be in the range of 0.6-17 ppmv and with an average
concentration of 4.704 ppmv. 10 minutes concentrations of SO2 at 20° C were registered and only air sample
station S6 found to be 0.7 ppmv and exceed 0.176 ppmv of WHO permissible limit, as higher influence of the
indoor pollution sources from (haushold) heating with burning of natural gas. Also, 1 hour concentrations of
NOx at 20° C were registered and only air sample station S6 found to be 0.8 ppmv (produced during
combustion from the reaction among nitrogen, oxygen and even hydrocarbons, especially at high temperatures)
and exceed 0.105 ppmv WHO air permissible limit. The results for ratio of CO2/CO2+CO in 26 indoor air
samples were found to be in the range of 0.9906-0.9994. The highest value of ratio was registered in the air
sample station S13. The lowest value of ratio was registered in the air sample station S8, as higher influence of
the indoor pollution sources from incomplete combustion of biomass fuels.

Based on the frequency histograms and the two dimensional scatter box plot diagrams (Fig. 5) anomalous
values (extremes and outliers) were registered in Table 3. In samples S1 and S8 extreme value of carbon
monoxide was registered. In the sample S6 extreme value of carbon dioxide was registered. In the S8 outlier
value of the ratio of CO2/CO2+CO was registered. The present study suggests that it is necessary to monitor the
air quality as well as the health effects at regular intervals and at strategic locations and that there is a need for
better space ventilation.
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Air samples Extremes of Outliers of parameters
parameters (o)
)

S1 CO (17 ppmv) No reg.

S6 CO2 (4000 ppmv) CO (12 ppmv)

S8 CO (17ppmv) The ratio of CO2/CO2+CO

Table 3: Anomalous values (extremes and outliers) determined in air samples

CONCLUSION

Unprocessed coal that has not been treated by chemical, physical, or thermal means to reduce contaminants
should not be used as a household fuel. Three reasons guide this recommendation, over and above the
documented health risks from products of incomplete combustion of solid fuels: the International Agency for
Research on Cancer has concluded that indoor emissions from household combustion of coal are carcinogenic;
in those parts of the world where it is most extensively used as a household fuel and the evidence base is
strongest, coal contains toxic elements, such as arsenic, lead and mercury, which are not destroyed by
combustion and technical constraints make it difficult to burn coal cleanly in households. Regarding to
concentrations of CO2, especially in station S6, values are characteristic for highly and extremely contaminated
indoor spaces as in most stations the WHO permissible limits are exceeded. Station S6 has also higher
concentration of SO2 and NOX that are exceeding the WHO permissible limit. We recommend better indoor air
ventilation and using of the central heating system for heating purpose in cases where this is possible. Also, to
obtain a better information regarding indoor air quality in Prishtina, it is necessary to conduct a more extensive
research that include more compounds, and to assess the risks for human health, primarily those carcinogens.
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ABSTRACT

Human activity apperception plays a paramount role in human-to-human interaction and interpersonal
cognitions. Because it provides information about the identity of a person, their personality, and psychological
state, it is arduous to extract. The human competency to analyze another person’s activities is one of the main
subjects of study in the scientific areas of computer vision and machine learning. As a result of this research,
many applications, including video surveillance systems, human-computer interaction, and robotics for human
comportment characterization, require multiple activity apperception systems.

Keyword: HAR, Machine Learning, OpenCV, Haar Cascade, CNN.

I. INTRODUCTION

To apperceive, detect and relegate the activity of humans many applications have been developed with human-
centered monitoring and researchers have proposed different solutions. Human activity apperception is one of
the paramount technology to monitor the dynamism of a person and this can be procured with the fortification
of Machine learning techniques. The threshold-predicated algorithm is simpler and more expeditious and is
often applied to agnize human activity. But Machine algorithm provides the reliable result. Numerous sensors
have been deployed to optically canvass the human dynamic characteristics. This paper intends to quantify the
efficacy of sundry machine learning relegation algorithms. Low cost and commercial web cams are utilized as
sensors to record the activities of humans. Different studies have been conducted in the perspicacious
environment to optically canvass the activities of humans. We developed Al Models for “Human Activity
Apperception”. The motivation abaft our work is to implement machine learning algorithms in genuine-world
datasets so that their precision can be studied and efficacious conclusions can be drawn.

II. LITERATURE REVIEW

Zameer Gulzar, et al. [1] smartphones have been playing a consequential role in identifying human activities
and have become a popular field of research. This paper gives a detailed overview of sundry research papers on
identifying human activity. Artificial Perspicacity models have been developed to identify the activities of
Humans in the provided UCI online storehouse. The information they culled is multivariate and we have
implemented sundry machine taxonomic mechanisms desultory forest, KNN, neural network, Logistic
regression, stochastic gradient descent, and naive Beige for analyzing human activity. In addition to
engendering Al models, the size of the dataset is abbreviated by the feature cull process. Precision and recall
values were calculated and a Discombobulation matrix was engendered for each model. The results of the
experiment Proved to provide neural network and logistic regression More precise to identify human activity
than other Classifiers such as k-Neighbor (KNN), SGD, and Arbitrary Forrest.

Davide Anguita, et al. [2] the purport of activity-predicated computing is to capture the utilizer's position and
the environment by exploiting heterogeneous sensors to optimize exogenous computing resources. When these
sensors are affixed to the body of the subject, they sanction perpetual monitoring of numerous physical signals.
It has alluring uses in healthcare applications, e.g. Exploitation of the circumventing astuteness (Aml) in daily
activity monitoring for the elderly. In this paper, we present a system for human physical activity identification
(AR) utilizing smartphone inertial sensors. Since these mobile phones are circumscribed in terms of energy and
computing puissance, we propose an incipient hardware-amicable approach to multiclass relegation. This
method converts standard support vector machines (SVMs) and uses fine-tuned-point arithmetic to minimize
computational costs. Comparisons with traditional SVMs show paramount amendments in computer costs while
maintaining the same precision, which can contribute to the development of more sustainable systems for AML

Juha Vesanto, et al. [3] Self-Organizing Map (SOM) is an efficient implementation for visualizing multi-
dimensional numerical data. In this paper, an overview and relegation of both old and incipient methods for
visualization of SOM are presented. The purport is to provide a conception of what kind of information can be
gleaned from different presentations and how SOM can best be utilized in exploratory data visualization. Most
of the methods presented can withal be applied in the more general case of first making vector quantization (e.g.
K-denotes) and then vector projection (e.g. mapping of salmon).
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Jiang, L, el at. [4] Since learning the optimal Bayesian network classifier is an NP-conundrum, the cognition-
enhanced ingenuous Bayes has magnetized an abundance of researchers' attention. In this paper, we summarize
the current modified algorithm and propose a novel Bayes model: obnubilated verdant Bayes (HNB).
Experimental results show that HNB has performed significantly better than NB, SBC, NBTree, TAN, and
AODE. In most data mining applications, precise class probability estimates and rankings are additionally
desirable. We study the class probability estimation and sorting performance, the area under conditional log
probability (CLL) and ROC curve (AUC), respectively, the ingenuous base and its modified models, such as
SBC, NBTree, TAN, and AODE, and then CLL and AUC with them. Compare HNB with deference to our
experiments show that HNB withal performs the most consequential of all.

Ong Chin Ann et al. [5] Human activity apperception is one of the most active research areas in computer vision
for sundry contexts such as safety monitoring, health care, and human-computer interface. This paper reviews a
total of thirty-two recent research papers on sensing technologies utilized in HAR. The review work with three
areas of sensing techniques such as RGB cameras, depth sensors, and wearable contrivances. It additionally
discusses the advantages and disadvantages of the mentioned sensing technologies. The outcomes show that
RGB cameras are less popular than depth sensors and wearable contrivances in HAR research.

Ms. Shikha et al. [6] subject of Human Activity Apperception (HAR) is a major research area in the field of
computer vision and image processing. It has enabled state-of-the-art applications in many areas, including
surveillance, digital regalement, and medical healthcare. Visually examining is fascinating and it is fascinating
to prognosticate such forms of kineticism. Accelerometer, gyroscope, etc. A number of sensor-predicated
methods have withal been introduced to study and prognosticate kindred human activities, with their own
advantages and disadvantages.

III. METHODOLOGY

Data Collection Model

Machine learning is the incipient sizably voluminous thing in the world of computer science. The motivation
abaft this project is to implement machine learning algorithms in genuine-world data sets so that their precision
can be studied and efficacious conclusions can be drawn. In this project a self made dataset is being used for the
prediction of activities. A real time video was implemented to classify and identify the activity being performed.

Random Forest Algorithm

Desultory Forest works for both relegation and regression tasks. Arbitrary forests form a plethora of cull trees.
Each tree is engendered from a bootstrap test from the preparation information. Determine what number of cull
trees will be incorporated into the woodland (Number of trees in the timberland), and what number of
characteristics will be self-assertively drawn for noetic conception at every hub. In the event that the last isn't
designated (cull Number of properties... left unchecked), this number is identically tantamount to the square
base of the number of traits in the information. Unique Breiman's proposition is to develop the trees with no
pre-pruning, however since pre-pruning customarily works great and is more expeditious, the client can set the
profundity to which the trees will be developed.

Training Set
(m features x n samples)

T leaming sets
(samping
with replacement)

Test signal (mx 1)

Testing Set
(m foatures

... T

Decision Rule

Fig. 1 Random Forest Algorithm Work Flow
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CNN Algorithm

Convolutional Neural Networks withal kenned as CNNs or ConvNets, are a type of victual-forward artificial
neural network whose connectivity structure is inspired by the organization of the animal visual cortex.
Diminutive clusters of cells in the visual cortex are sensitive to certain areas of the visual field. Individual
neuronal cells in the encephalon respond or fire only when certain orientations of edges are present.
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Human activity analysis is a popular activity in the growing industry and we have applied different machine
learning algorithms. A comparative study was performed among the applied sundry techniques kNN, SVM,
Desultory Forest, Neural Networks, Logistic regression, and Naive Bayes. In them, Logistic Regression and
the neural network gave good results whereas Ingenuous Bayes's result was not good. The implementation of
Neural Network on Python gave bettel results than the one provided in the Orange implement. The inhibition of
this work is though the efficiency of the neural network is good, the model is not dynamic. The inability of
getting trained with genuine-time data will coerce us to train the model every time incipient data comes. In the
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future, these results can be utilized for making smartwatches and kindred contrivances that can track a user’s
activity and notify him/her of the quotidian activity log. They can additionally be utilized for monitoring elderly
people, prison inmates, or anyone who requires constant supervision.

IV. RESULTS

Activity detection Activity recognition

Video Cameras

Image sequence Region of Interest Motion pattern

A J

Fig. 4 Human Activity Recognition
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Secure Data Transfer through Internet Using Image Steganography
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ABSTRACT

Data is one of the most relevant and important term from the ancient Greek age to modern science and business. The
amount of data and use of data transformation for organizatio nal work is increasing. So,for the sake of security and
to avoid data loss and unauthorized access of data we have designed an image Steganographic algorithm implementing
both Cryptography and Steganography. This algorithm imposed a cipher text within a cover image to conceal the
existence of the cipher text and the stego-image is transferred from sender to intended receiver by invoking a distributed
connection among them to achieve the data authenticity.

Keyword: Cryptography, Steganography, RSA, RMI Architecture, Distributed connection, JPEG image

INTRODUCTION

As a part of information security “Steganography” is a wellknown concept, litera 1ly which signifies the meaning
“covered writing”. Steganography imposes the secret informa t ion within acover object termed as stego-medium to
escape detection and to retain the original information with minimum distortion. This stego- medium appears like a
non-secret file in the network and manages to avoid drawing the attention towards itself as a content of security.
Secret-information + cover-medium = stegomedium (1) Steganography had been widely used for secure
communication [3]. The schemes used at this age are the physical process of Steganography. In modern digital
steganography information is first encrypted. Then using an embedding algorithm in the transport layer encrypted
information is embedded with the cover medium and transmitted over the network [10]. Both cryptography and
steganography provide data confidentiality and authenticity. In contrast to cryptography which focuses on keeping
the message secret while the existence of secret message may tempt the attacker whereas Steganography hides a
message as well as the very existence of secret information [5]. Cryptography ensures privacy of message and
structure of the message alter whereas steganography ensures the secrecy of message and the structure of message
does not alter [7].

Steganography may use in conjunction with cryptography by concealing the existence of the ciphered text so that the
information is more secure [4]. Media formats .JPEG, .BMP, .GIF, .MP3, .text etc. are suitable as cover medium
because of their high degree of redundancy and availability and popularity over internet [6]. Depending on what type of
cover-medium used, steganography is classified as audio steganography uses .WAV, .MP3 media formats, video
steganography uses .MPEG, .AVI, image steganography uses .JPEG, .BMP, .GIF media formats.

Audio steganography utilize the Psycho acoustical property of human auditory system (i.e. the presence of low-
pitched sound isundetected in presence of a louder sound) and inserting data into digitalized audio-signals. LSB coding,
phase coding, spread spectrum are some popular method of audio steganography. Video Steganography embedded the
message within the video files. Due to its large size video Steganography is eligible to hide large amount of data. Image
steganography technique utilize the weakness of human visual system [8] and embedded the information with a minor
modification in image pixels. LSB coding, masking and filtering etc. are the image steganography method.

METHODS
Among various methods of Cryptography and Steganography we have used RSA algorithm and Image Steganography

method.

Rivestet al. invented RSA [1] algorithm and it is widely used public key cryptography algorithm having two algebraic
structures: a publickey R =Zn

+ X and a private group G = Z(@(n))*X. In RSA algorithm two prime numbers (p and q) are taken initially and their
products are used to generate the public key and private key. Public key consists of a value n and e, called modulus and
public exponent respectively. Private key termed as d is called private exponent. The public key and private key
generation of RSA algorithm is as follows:

Step 1: Choosetw o large, random prime number p and g, such thatp # q.

Step 2: Compute modulus n as n = pxq.

Step 3: Compute the Euler’s totient for n as @(n) = (p-1)x(qg-1).

Step 4: Select the public exponent e, where 1 < e < @(n) and ¢ is a co-prime of @(n).
Step 5: Calculate the private exponent d as d = elmod@(n).
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The encryption operation in RSA for message P is done by the exponentiation to the eth power modulo
N: C = Pe modn (2)

Decryption of ciphered text C is the exponentiation to the dth power modulo n:

P = Cd modn (3) Explanation with example:

1

2
3
4.
5

Choose two prime numbers, p = 61 and q=53

Compute Modulus n= pq, where n = 61%53 = 3233
Compute Euler’s totient @(n) = (p-1)x(g-1), @(n) = 3120
Choose e co-prime to @(n) where 1< e < @(n),e =17

. Computed = e-Imod@(n), d = 17- Imod(3120) =2753

Let the message to encrypt P = 123, we calculate C

= 12317 mod(3233) = 855 and to decrypt C = 855, we calculate P = 8552753mod(3233) = 123
PROPOSED ALGORITHM

This section presents a step-by-step solutio n to the problem described above. The encryption algorithm at the
Sender’s end and decryption algorithm at the Receiver’s end are detailed below.

Encryption Algorithm (Sender’s end): Step 1: Select the text file where the origina I message has been written.
Step 2: Encrypt the content of the text file using the RSA algorithm with the public key of the receiver.

Step 3: Select an appropriate cover image (.jpeg format).

Step 4: Read the header and footer of the selected image in an array buffer.

Step S: Add the encrypted data at the end of image footer.

Step 6: Sender and receiver are connected to the network.

Step 7: Sender provides the receiver’s IP address and then send the Stego-image if the IP address is valid.

Decryption Algorithm (Receiver’s end):
Step 1: Receive the Stego-image.

Step 2: Extract the encrypted message from the end of the stegoimage by reading the image footer.
Step 3: Generate the private key and decrypt the extracted message and then create a text file.

Step 4: Save the text file at the desired location

Start

Beceiver is connected to the network

Beceiveris waiting to accept image file from sender

|

Sender selects animage

|

Sender selects a text file

Encrypts the content ofie text file by RSA
algorithm using private kev

]

Add encrvpted text with image file

§

Sender is connected to the network

$

Sender provides the receiver IP address

¥
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Is IP address vahld?

Send the image to the receiver

Receiver gets image through network sent by sender

Extract encrvpte n#ext from image

Decrypts text and creates file from text

L ]

Save text file at desired location of the

SCREENSHOT

Following are some of the screenshot of our project that we have developed that is based on the image
stegnography.

Toold % Secure data transfer over internet using image steganography X

File

secure data transfer over internet using image steganography

I

Encryption

O Encrypted  Password: [~ \

Send to [remesh@gmail.com|

— Hide Send —

E Notes: I

In this image we have take one source image and behind that image we have written the message that sender
wants to send to the receiver. Password is also provided to secure data transmission over internet.
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W& Secure data transfer over internet using image steganography

File

secure data transfer over internet using image steganography

Encryption

R

[ Encrypted Password:

Send to |ramesh@gmail.com

Hide |

Send

Notes: don't forget to save your new image

W& Secure data transfer over internet using image steganography

File

secure data transfer over internet using image steganography

Encryption

Lt

[ Encrypted Password:

Recieve From |remesh@gmail.com

Open

Notes:

Extract
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>ol§? w
File

secure data tr] Your text was hidden in the image successfully! raphy

=5l Encryption

ARERR ’

[ Encrypted Password:

Send to |ramesh@gmail.com

—_ Hide Send —

i Notes: I
CONCLUSION

At this age of civilization exchanging data for communication through the network is an integral part of every
organization and every sector of society. Our proposed algorithm is to secure this communication with a secure
communication system by creating a distributed connection. This algorithm imposed an encrypted text which has been
encrypted by using the RSA algorithm within a JPEG image and then the image file is send over the network i.e. we
combining the concept of Cryptography and Steganography to make an illusion to the hacker that the sender sends an
unsuspicious media file to the receiver. As an image file appear in the network as an innocent media file so it does
not attract the hacker as a content of security. In this algorithm Cryptography makes the data secure as a cipher text and
Steganography makes this cipher text disguise so that no one other than the intended receiver can know the existence
of the cipher text within the image file. Here we have embedded the encrypted text at the footer of the chosen JPEG
image file. In future our work will be focused on to embed the text within the image pixel and we will work to eradicate
the problem of lossy compression related to the JPEG image and extend our work on other image formats like .BMP,
GIF etc.

REFERENCES
1. Behrouz A. Forouzan, “Cryptography and Network Security”, McGraw Hil, 2007.

2. Herbert Schidlt, “Java the Complete Reference”, 8th Edition, McGraw Hill, 2011.

3. N.F. Johnson and S. Jajodia, “Explor ing Steganography: Seeing the Unseen”, Computer, Vol. 31, No. 2,
pp.26-34,1998.

4. S. Song, J. Zhang, X. Liao, J. Du and Q.Wen, “A Novel Secure Communication Protocol Combining
Steganography and Cryptography”, Procedia Engineering, Vol. 15, pp. 2767-2772,2011.

5. A.J. Raphael and V. Sundaram, “Cryptography and Steganography-A Survey”, Internatio nal Journal of
Computer Technology and Applicatio ns, Vol. 2, No. 3, pp. 626-630,2016.

6. S.A. Laskar and K. Hemachandran, “An Analysis of Steganography and Steganalysis Techniques”,Assam
University Journal of Science and Technology, Vol. 9, No. 2, pp. 83-103,2012.

7. F.A.P. Petitcolas, RJ. Anderson and M.G. Kuhn,“Information Hiding-A Survey”, Proceedings Of International
Conference on Protection of Multimedia, pp. 1062-1078,1999.

62

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - V 2022) UGC CARE APPROVED JOURNAL

8. Y.S. Huang, Y.P. Huang, K.N. Huang and M.S. Young, “The Assessment System of Human Visual Spectral
Sensitivity Curve by Frequency Modulated Light”, Proceedings of IEEE International Conference On
Engineering in Medicine and Biology, pp. 263-265, 2005.

9. T. Morkel, J.H.P. Eloff and M.S. Oliver, “An Overview of Image Steganography”, Proceedings of 5th Annual
Conference on Information Security, pp. 111-116, 2005.

10. T. Handel and M. Sandford, “Hiding Data in the OSI Network Model”, Proceedings of 1" International
Workshop on Information Hiding, pp. 1-7, 1996

63

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - V 2022) UGC CARE APPROVED JOURNAL

An Implementation on Prediction of Covid-19 Using Machine Learning
Techniques

Gaurav Sambhe and Shubham Gajbhiye
Department of Electronics & Telecommunication Engineering, Jhulelal Institute of Technology, Nagpur, India

ABSTRACT

A corona virus has contaminated more than 36,087,836 human beings and 1,055,387 deaths due to the fact
December 2019. As it unexpectedly spreads throughout the planet, scientists and public -health experts are
racing to slow down the spreading and trying to find methodologies to observe it. To do that, they need to
apprehend the new virus. It’s known as severe acute respiratory syndrome corona virus 2, or SARS-CoV-2.
There are different approaches to diagnose COVID-19, but they are not pricey and time consuming, by the
usage of chest x-ray;we can limit price and result in time . But to diagnose x-ray’s we need professional
radiotherapists. Thus, we developed a mannequin that mechanically become aware of COVID and non-COVID
X-rays. These days Deep Learning algorithms shows the important consequences in Disease classification.
Also, aspects discovered with the aid of pre - trained Convolution Neural Networks (CNN) fashions on large -
scale datasets are useful in photo classification tasks. We train and test our model to analyze the pictures as
COVID or normal, also we analytically decide the ultimate CNN mannequin for the purpose. The accuracy
metrics are used to validate the classification of the model. The important aim of this thesis is to enhance a
computer studying model that should predict whether or not a patient‘s suffering from COVID-19. To increase
such a model, a literature find out about alongside a scan is set to become aware of an appropriate algorithm. To
assess the elements that influences the prediction model.

Keywords: COVID-19, Chest-X ray Images, Machine Learning, Deep Learning, and CNN.
2. INTRODUCTION

The x-rays contain very small details, to examine that we need an expert radiotherapist. Even though some cases
are a failure because of eyesight, we can’t find which photo is COVID and normal.

Fig. A Fig. 8

Figure 1: Fig A was a Normal chest image and Fig B was COVID affected chest image.

From the above Figure 1. However the computer imaginative and prescient can classify them by means of
coaching with some labeled data. Thus, we use deep studying [1]. Laptop imaginative and prescient is one of
the areas that have been advancing. Deep Learning laptop vision is now supporting in photograph recognizing
and additionally in many picture classifications tasks. Deep Learning requires a labeled dataset. For example, in
our project, we want to locate whether or not the x-ray photograph is COVID or normal, for that we want to
train the mannequin through giving two image units COVID and everyday as labeled. Also, deep mastering
requires excessive GPU or CPU due to the fact of its high computations. Nowadays all structures are with the
first-rate CPU and GPU or also we can use cloud IDEs to perform exams and teach of the model. Convolution
neural community is one of the deep studying techniques with wide and deep shape, Figure two where pixels
extracted from images and transfer these pixels to neural networks. We process the pixels of the photograph for
much less complexity of the model.
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Figure 2: Relation between Artificial intelligence, Machine Learning and Deep Learning

Why CNN

Convolution Neural Systems (CNN) extricates the highlights of an picture and decreases the measure without
misfortune of its characteristics. For illustration, in the event that we have an picture with a estimate of
35x35x1(where 1 speaks to as it were 1 channel in RGB). The full number of Neurons for the completely
associated layer will be 35*35= 1125. on the off chance that the picture estimate is 100x100 we require 10000
neurons as input for the completely associated layer, where it was exceptionally troublesome to compute that
numerous layers [2]. But by utilizing Convolution neural systems (CNN) we will diminish the number of
neurons with the assistance of pooling layers, where we are able diminish the number of computations in a
completely associated arrange.

Image Representation

The images are represented as pixels in image processing, the pixels are packed in matrices as height x width x
number of channels (for colored image 3 channels RGB as in Figure 3). Based on the red, green, and Green
channels intensity the pixel values may vary, for the grayscale images, there will be only one channel.

Figure 3: RGB channels representation

= Methodology and Dataset Description A. Cxr Image Collection

Chest X-ray images were collected from different sources and used for the classification algorithm [8] [9].
These images have been complied by various persons some of who are doctors, researchers, clinical persons,
etc. Some of the sample images have been depicted in Fig. 1.

o —
g

@ (b)
Fig. 1: Sample CXR images: (a) COVID-ve (b) COVID+ve

B. Dataset Description

We have used the datasets that contains CXR images from patients with confirmed COVID-19 disease,
common bacterial pneumonia and normal incidents (no infections) [15]. It is a combination of two different
publicly available datasets at [8] and [9]. COVID-19 positive cases are taken from Dr. Joseph Cohen’s Github
repository [9] and consist of 1002 Posterior-Anterior (PA) X-ray images of lungs. In addition, 1341 normal and
3875 Pneumonia (bacterial) and 390 Pneumonia (viral) chest X-Ray images were downloaded from Kaggle’s
reposi- tory [8] [15]. The images from these sources were combined and in total 1032 images were finally
selected for the project. The bacterial and normal datasets were chosen for training the model and viral dataset
was chosen for testing. Suitable amount of data are available now for us to predict with less error. One should
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note that, a “normal” case doesn’t mean that the person will not get emerging diseases in the near future. It
depicts only the normal CXR images without any respiratory disease.

C. Image Pre-Processing

The CXR pictures have been resized so that it fits the calculation and speeds up the planning plan. Picture
resizing and labeling is required so that the planning calculation can legitimize its importance. Pictures were as
well changed over to ’gray’ channel

1) Image Augmentation

CCN requires enough image data for it to work properly and give excellent performance. Techniques like
rotation, horizontal flip, vertical flip, translation, etc. provide adequate image data which is good enough to train
the CNN model properly and fully [4]. This is necessary as when certain image is fed into the model as test
image, then the model must be robust enough to detect and extract features which correspond to the particular
class.

In this study we have changed the input image size to 512-by-512. Images were rotated by 20°, translated by 50
pixels both left and right, top and bottom, and flipped by 180°horizontally.

III. Architecture of the Deep Learning Model

The demonstrate was prepared from scratch utilizing the datasets as in [8] and [9]. Fundamental Profound
Learning Organize is something like as appeared in Fig. 2. It comprises of an input layer, covered up layers, and
yield layer. Covered up layers comprise of diverse layers, each layer having usefulness of its own€.

« Neuron

W

- ! {COVID

L

< ) £ {NON-COVID]
Input Image Layer Hidden Layers (Classification | .«,\u‘

Fig. 2: Basic Deep Learning Network
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Fig. 3: Deep Learning Network used in the model
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Fig 4: Flowchart of the prospered model
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Convolution layers apply filters to extract features from the image dataset. Pooling layers are used to further
reduce processing power by using ’max pooling’, which takes the maximum value in a certain filter region, or
’average pooling’, which takes the average value of all the features extracted in a filter region. These methods
are used to reduce the dimensionality of the network. Fully connected layers collect all the final features and
generate final classification values accordingly [13].

The Deep Learning model that we have trained from scratch is as shown in the Fig. 3. It consists of an Image
input layer , 3 Convolution layers, 3 Normalization layers, 3 ReLu activation function layers, 3 Max Pooling
layers, and finally the Classification layer which consists of a fully connected flattening layer- an array of
neurons, a softmax layer which labels the output with some probabilities. All these layers combined together
perform tasks like feature extraction, normalizing the extracted features, max pooling the normalized features,
train a fully connected neural network and finally classify them accordingly. A simple flowchart of the process
is as shown in Fig. 4.

IV. BLOCK DIAGRAM
fne Voning O Ml
X |
pu - 4 1:}:: . ©@ -

it man s A Confoamns Sunlawr

We build a novel architecture to classify the input COVID-19 CXR images into normal and abnormal
categories. The proposed network is called Chest X-Ray COVID-19 Network (CXRVN), it is considered as the
first specialized deep neural network for analyzing chest X-ray images against the pandemic COVID-19. Our
network architecture is summarized in Fig. 2. Generally, CXRVN consists of four convolution layers, three
pooling layers, and one fully connected layer. Next, we describe the main features of our architecture and their
importance for diagnosis COVID19 patients.

The collected datasets consist of normal cases and COVID-19 ones. These datasets splits into two sets, and they
are the training and testing sets. To overcome the over fitting problem, we split the datasets into 80% for the
trained images, and the remaining 20% is for the testing ones. Subsequently, the training sets are augmented via
the use of GAN. Therefore, the hyper-parameters values of the training sets have learned and proceeded with
the evaluation to produce the validation set. Every- iteration of the shuffled fold is split by generating an
independent number of the trained/tested image.

V. RESULTS AND DISCUSSION

In this study, we had trained a network from scratch on CXR images and classified them into COVID+VE and
COVIDVE classes. We had tested on CXR images that were not used in the training phase, and got good results
that were 95.63% accurate (overall). We had trained the model up to 1640 iterations which we found sufficient
to validate the trustworthy of our results. Training accuracy indicates how correct the image being currently
trained is classified under the correct label. The loss function calculated is actually cross-entropy loss function
which is plotted for the same iterations. It tells us how close is the validation image to the trained image.
Usually training is stopped if the training parameters are not changing enough, but we had continued it till the
final epoch so that we can see the end results.
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Following Table I show in the training..

Label Count |the number of COVID +ve images and -ve images used

COVID +ve 516
COVID -ve 516

TABLE I. LABEL
DISTRIBUTION

Also the training accuracy and loss were measured and tracked during the training process. It has been shown in
the Fig. 5(a) and Fig. 5(b).

As we can see from the accuracy plots, training and validation plots go hand in hand, depicting good trained
model which can classify accurately (> 90%). Cross entropy loss depicts how good is the training progressing
further, lower values are best. To measure the ’effectiveness’ of the model, a Confusion Matrix is used [14].
Performance of the model depends on how effectively and accurately it classifies the dataset. Confusion Matrix
is a performance measurement for machine learning classification. Same has been plotted in Fig. 6. As we can
see from the confusion matrix plot, majority of the images have been classified correctly (true positive) and few
of them (< 4%) have been wrongly classified (false positive).

Further, we randomly selected CXR images from the test dataset, and tried to classify them based on the trained
network. The results came out be 100% accurate. This shows that the network is responding well on the test
images. Example classified images has been shown in the Fig. 7.

VI. CONCLUSION AND FUTURE WORK

The study is about to identify Covid-19 by investing chest X-ray images of patients and lessen the spread rate of
this disease at an early stage. We proposed both Machine learning and deep learning —based approach by
investigating open source of normal, viral pneumonia and Covid-19 patient’s images to predict Covid-19.
Eventually in a short period of time the corona virus has challenged researchers to venture for a new, precise,
and faster method besides the traditional methods to investigate the presence or absence of COVID-19 affected
pulmonary hotspots and to discriminate it from other types of Pneumonias. The proposed method starts from
chest segmentation, then enhancement of the excluded region to make the classification task more accurate.
Based on this study and various other sources, it can be concluded that deep learning with CNN has a
significant role in the detection and classification of COVID-19 from CXR images. We had achieve the
accuracy of about 95.63% which we find good in terms of proper classification. This model can accurately
classify about 96.2% of the images into correct labels of data. Rest 3.8% of the images have been wrongly
classified.

(@) (b)
Fig. 5: (a) T raining and validation accuracy of the model and (b) cross entropy loss. The black dots(validation
accuracy) closely match with the blue line(training accuracy) and the orange line(loss function)
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Fig. 6: Confusion Matrix. Green colored region depicts correctly classified data and orange colored region
depicts wrongly classified data
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Fig. 7: T ested CXR ime.lg;:s which turned out to be 100% accurately classified.

However, this can be improved using pre trained, more advanced CNNs like VGG16, ResNet50, InceptionV3,
Inception ResNetV2, Google Net, etc. [15] [16]. These studies can help medical staffs in dealing such
pandemics more safely. Since, medical treatments have a certain limits; we should utilize other measures as
well which is somewhat nonmedical. Radiographs can easily be done at various hospitals and medical centers.
Processing the radiographs using the model we have defined in this study, can significantly improve the speed
of detection of COVID-19.

In this era of Artificial Intelligence, Machine Learning, we must welcome such steps of automation which do
not involve humans, as they can be erroneous. Future work may include building Al based apps that can detect
the disease automatically on scanning the CXR images. Also, when plenty of data is available, we may further
improve the detection accuracy. The model may be trained such that it could be used to classify different lung
diseases as well like, SARS, Asthma, etc.
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ABSTRACT

This paper aims to design a robot that acts as an extinguisher of fire. This proposed firefighting robot is
expected to produce a small but very powerful and versatile robot. It detects fire in disaster-prone areas. We
design this project with the help of the CAM board. It controls and detects fire automatically. With the help of
the IoT, we can also control our robot manually. We can switch between these two modes i.e., automatically or
manually in either way we want. We are using a camera to know what is happening and Raspberry pi to know
the status of the robot. Here, the fire detection robot overcomes the problem of hitting the obstacle by sensing
the obstacle and moving in the direction where it is obstacle-free.

Keywords: Flame Sensor, Temperature Sensor, Cam Board ESP 32, Atmega 328p UC, IoT, Power Supply.

LINTRODUCTION

This advanced project Fire Fighter Robotic Vehicle with Night Vision Camera allows a user to control a
firefighter robot equipped with a water tank and gun remotely wirelessly for extinguishing fires. For this
purpose, the system uses an IoT remote for remote operation along with WiFi receive-based microcontroller
circuit for operating the robotic vehicle and water pump. The receiver circuit receives WiFi signals through
WiFi-based remote transfer users’ commands. The receiver circuit now decodes the data commands sent. It then
forwards it to the microcontroller. Now the microcontroller processes these instructions and then instructions
the vehicle motors to run the vehicle in desired directions. It also operates the water pump motor and pumps
direction motor to spray water based on the user’s commands. This allows the user to operate the robot and put
off the fire by standing at a safe distance. This robot body also has a wireless night vision enabled camera
mounted over it. This night vision camera helps to direct the robot body in whichever direction is needed. This
is because whatever area that will be captured by this wireless camera can be viewed on a PC for reference. The
robot operates within a 20-meter range of the remote. Thus this system helps to extinguish a fire from a safe
distance with the help of the water tank attached to the robot body. The devastation of a fire incident is like a
nightmare. Every year many people around the world lose their lives because of it. A statistics report provided
by ’ the International Association of Fire and Rescue Services made on official reports of fire incidents in 34
countries shows that 16.9 thousand people lost their lives in 2016, and that is very unfortunate. This report is an
only official report, but the number of causalities may be much higher in reality. It also shows that the average
occurrence of fire incidents is 2.9 per 1000 inhabitants, which is relatively high. In Bangladesh, the average
number of fires per year is 17,743. So, tackling fire incidents timely and adequately is an important task. While
tackling a fire incident, two essential aspects are speed and safety. When a fire incident occurs, it becomes
difficult for the firefighters to evaluate the situation without being subjected to harm. It is sometimes impossible
for firefighter personnel to get access to the fire-affected area. So, the speed and safety of the firefighters
become questionable.

I. LITERATURE REVIEW
The literature reviews of various papers are as follows:

[1] Reference proposes an Internet of Things (IoT) system that monitors air pollution in real-time. The authors
use multiple gas sensors, but do not follow the specific standard measurement procedure. Also, there is no
proper architecture for the system and it lacks experimental evaluations. Reference designed a monitoring
system based on the IoT concept where they monitor the environmental parameters using low-cost sensors from
the MQ series, there is no data validation or the sensors calibration procedure that is compulsory in the case of
low-cost sensors.

[2] The system presented in Reference operates on an existing Wi-Fi network via the MQTT protocol. They
intended to monitor the indoor air quality, and the focus was on a single pollutant, being PM control. Reference
aims to detect PM only and notify the user via email using a low-cost dust sensor and Raspberry Pi for data
transmission. Reference put their efforts into developing a system to measure the 3D AQI map. The researcher’s
prototype is a quadcopter for 3D data collection, compare the results with official data, and claims to achieve
reasonable accuracy. This design is not cost-efficient and the system implementation is quite complex.
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III. METHODOLOGY

The methodology is divided into three parts. The first part is on the mechanical schematics, followed by
hardware description, and finally on the programming design. All parts were assembled and experiments were
then performed to determine the optimal distance of QRob to extinguish the fire were carried out. A.
Mechanical Design Structure Google SketchUp software and AutoCad were used to produce 3D and 2D
schematic diagrams. For the main structure of the robot, to get the preferred movement and speed, QRob has
two wheels on the rear side and two wheels on the front side. The wheels can stabilize the robot and make
rotations to 360 degrees. The body of the robot is made from an acrylic plate to protect the electronic circuit.
The acrylic sheet is resistant to heat up to 200 ° C. This gives the ability to use and work with (cut and drill).
The body of the acrylic chassis contains holes that make it easier to mounting of various types of sensors and
other mechanical components. The ultrasonic and flame sensors were installed in front of the robot to avoid
hitting any obstacles and detect the fire. In addition, a mini camera was installed on the front side of the robot to
monitor the way and condition of the location and is linked to the smartphone. The structure of the fire
distinguisher robot is shown in Fig. 1 and Fig. 2. Fig. 1. 3D Structure of QRob with Dimension. Fig. 2.
Firefighting Robot (QRob). B. Hardware Implementation The electronic part is one of the vital parts in the
development of QRob. It includes several sensors, a microcontroller, a DC motor with a wheel, Transmitter,
remote control, and a Water pump. Fig. 3 shows the block diagram of the QRob operation which consists of the
flame sensor and ultrasonic sensor as input of the system. Arduino Uno is used as a microcontroller that is
connected with other components. Motor Driver (L298N) is used to activate the moving of the gear motor while
Transmitter Remote Control will give the output of the system. The flow of water and fire extinguisher were
pumped after being controlled by the operator. On the other hand, the operator can monitor the robot’s
movements by using a camera (Go Pro) that connects to a smartphone. 1) Flame sensor: In most firefighting
robots, fire sensors perform an essential part in investigations, which are always used as robot eyes to discover
sources of fire [1]. It can be utilized to identify fire based on the wavelength of the light from 760 nm to 1100
nm. The detection angle and distance are roughly 60 degrees and the distance is 20 cm (4.8V) to 100 cm (1V)
respectively. The flame sensor has two signal pins that are Digital Output (DO) and Analog Output (AO). DO
pins will give two kinds of information that it’s has flame or non-flame while AO pins will detect the exact
wavelength of the different light. Fig. 3. Block Diagram of QRob
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Fig. 3. Block Diagram of QRob.

MATERIAL & METHOD OF IMPLEMENTATION

Block diagram: The block diagram for the proposed system consists of a flame sensor, temperature sensor, two
motors, Atmega 328p UC, motor driver, water pump, two motors, Relay, power supply, IoT, Bluetooth module,
Cam Board ESP 32.
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What is ESP 32 and why do we use it?
The ESP32- CAM has a very competitive small-sized camera module that can operate independently as a
minimum system with a footprint of only 27*%40.5*%4.5mm and a deep sleep current of up to 6mA.

ESP-32 CAM can be widely used in various IoT applications. It is suitable for home smart devices, industrial
wireless control, wireless monitoring, QR wireless identification, wireless positioning system signals, and other
IoT applications. It is an ideal solution for IoT applications.

ESP-32 CAM adopts a DIP package and can be directly inserted into the backplane to realize rapid production
of products, providing customers with a high-reliability connection mode, which is convenient for application in
various IoT hardware terminals.

Working

We use a 12V 1 Amp battery to give power supply to the ESP 32 CAM board. Since the board’s supply voltage
is 3.3V, we use a voltage regulator LM7805 to limit the voltage and is passed to ESP 32 CAM board. We also
use a voltage regulator LM 1117 to limit the voltage to 5V which is passed to two DC motors. The Filter used in
this is used to produce the complete DC pulsating voltage. Since the Microprocessor used in this has very little
voltage it can supply voltage to the motors which are 5V. So we use the L293D driver to supply voltage of 5V
to motors. So L293D acts as an interface between the microprocessor and the motors in the robot. A threshold
value is given to the temperature sensor which detects the temperature. In this, the obstacle avoidance feature is
maintained by flame sensors. Initially, the microcontroller is programmed using embedded ¢ code. In this robot,
if any flame is placed in front of the device the flame sensors get activated. If the obstacle is placed on the left
side of the motor, the flame sensor on the left gets activated and drives the motor to another side. Similarly, if
the obstacle is placed on the right side, the flame sensor on the right side gets activated and drives the motor to
another side. Thus obstacle avoidance is maintained by IR sensors. And once the temperature value reaches the
threshold value, the temperature sensor 554 Kalathiripi Rambabu, Sanjay Siriki, D. Chupernechitha, Ch. Pooja
International Journal of Engineering Technology Science and Research IJETSR www.ijetsr.com ISSN 2394 —
3386 Volume 5, Issue 3 March 2018 detects it. Once it is detected, automatically the relay connected to the
board gets on and the pump connected to it gets activated and sprinkles the water. The user can switch in either
mode i.e., automatic or manual. If it has been switched in automatic mode, the robot itself detects the fire
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automatically, then its relay gets ON, and hence it goes to the fire detected area and then extinguishes the fire by
sprinkling water onto it. If it has been switched to manual control, the user gets the status of the surroundings of
the robot the through camera by creating a server page which is connected using IoT to control the robot with
the help of CAM board. The Advantage of this manual control over automatic control is that in automatic mode
it takes time for the robot to monitor itself. But whereas in manual mode when the users get the status regarding
the fire, they can control it manually to save time and to stop causing more harm. In the working model of our
project, we have been used IoT. The Internet of Things (IoT) is an ecosystem of connected physical objects that
are accessible through the internet. The ‘thing’ in 10T could be a person with a heart monitor or an automobile
with built-in sensors, i.e. objects that have been assigned an IP address and can collect and transfer data over a
network without manual assistance or intervention. The embedded technology in the objects helps them to
interact with internal states or the external environment, which in turn affects the decisions taken. In our project,
we are controlling our robot and giving the instructions as we needed.

Fig: Actual Image of Project

CONCLUSION

It is designed by using a temperature sensor. Fire-fighting is the act of extinguishing fires i.e., it sprinkles water
onto the fire. Monitors the areas where natural calamities and bomb explosion occurs. The robot detects
temperature, at the site where the robot exists. This robot is helpful in those areas where natural calamities and
bomb explosions will occur. If the fire is detected with the help of sensors or manually operates the water pump
mechanism through a relay circuit. The proposed method is verified to be great benefits for security purposes
and industrial purposes. Through this, we can conclude that a robot can be used in place of humans reducing the
risk of the life of Firefighters. We can use them in our Homes, Labs, Offices, industries, etc. They provide us
with greater efficiency to detect the flame and it can be extinguished before it can become uncomfortable and a
threat to life. Hence, this robot can play a crucial role.
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ABSTRACT

In growing nations like India improvement of current technology has been a key determinant to boost up
industrialization and urbanization. But in a quest of fast economic growth, tendencies are taken into
consideration key priorities, even as safety of surroundings has now no longer been given the equal importance.
Thus, some of factories, sited haphazardly, had been mounted main to deterioration of natural assets like soil,
water, and air. As a result, surroundings pollutants is rather growing because of industrialization and
mechanization this is serving to satisfy needs of population. With increasing population, demand for bricks for
construction is also increasing establishing brick industry as a booming industry.

Brick production requires two main resources; water, as a source of life, and soil, as a dwelling environment.
Water and soil conservation is a critical issue in areas facing soil and water resource constraints. The purpose of
this paper is to provide an overview on the theoretical frameworks used in the analysis of the adoption of soil
and water conservation practices in brick industry.

Different models and frameworks have been used in the analysis of the adoption/analysis of new practices and
technologies; these include Technology acceptance model, Theory of reasoned action, Motivational model,
Theory of planned behavior, Innovation diffusion theory and the Unified theory of acceptance and use of
technology. Theory of Planned Behavior has been used as a conceptual framework in many studies on the
factors affecting the adoption of soil and water conservation practices. This theory allows examining the impact
of social norms (cf. subjective norms), individual factors (i.e. attitude) and situational factors (i.e. perceived
behavioral control) on the adoption of practices.

Keywords: Theory of Planned Behavior, Technology Adoption, Unified Theory of Acceptance and Use of
Technology, Water conservation, Soil conservation.

INTRODUCTION

The destruction of agricultural land leads to the loss of quality of soil and, consequently, its productivity.
Erosion of soil is a major driver of degradation of agricultural and can be very important because it is often
irreversible and, in cases of severe degradation, causes complete soil loss (Hugo, 2006). Erosion is a big
challenging issue not only because it diminish productivity, but also because it is strongly linked to rural
poverty and desertification (Bishop & Barbier, 1995). The causes of agricultural land degradation are complex
and varied and can be classified into three main categories (Muchena et al., 2005): (1) Bio-geophysics (such as
slope, soil type); (2) climate (such as rainfall, drought) and (3) Management (such as farmers' education,
experience, access to development services). These three groups of variables are very crucial in determining the
probability and rate of soil erosion (Muchena et al., 2005).

Third type of category in these days is main reason of soil erosion in state of Punjab, reason behind this is rapid
growth in development and urbanization of rural areas.

Bricks are most important building materials. Bricks are made of mainly soil with the addition of additives in
order to increase its strength and durability. The bricks are burned or fired in the brick kilns for some time span.
These bricks are then used for construction work (Khan and Vyas, 2008). India is the second largest producer of
clay fired bricks, accounting for more than 10 percent of global production. India, the world's 2nd biggest brick
manufacturer,, has an estimated 200,000 brick kilns (Reuters, 2019). India produce 200 billion bricks a year,
accounting for 13 percent of the world's total. The sector consumes about 35-40 million tones of coal every year
(Eco-business reports, 2016). While as per Punjab Pollution Control Board circular (2017), there are about
3,000 brick kilns in Punjab. According to the Punjab State Council of Technology in Punjab, brick kilns
produce about 15-20 billion bricks, which is about 8% of the total production of the country. This is the reason
why soil erosion happening a lot.
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Picture 1: Erosion of soil in agriculture land. Picture 2: Brick kiln on bank of a canal in Punjab.
On the other hand due to degradation of top soil layer from the agricultural land ultimately the eroded soil goes
to the nearby aquatic system through different catchment channels. Water reflect its sustenance quality and
ecological potential by it biological, chemical and physical characteristics. Now a days due to increase in
anthropogenic influences in and around the catchment area of the aquatic systems causes large extent of nutrient
enrichment in the aquatic systems and leads to deterioration in quality of water. The brick industries highly

affect the biological and physicochemical properties of aquatic systems.

In view of the above-mentioned factors, it is very important to consider water and soil conservation practices. In
this regard, understanding the challenges surrounding the adoption of these practices by brick kiln industry and
determining the contribution of social, economic, financial, human and user characteristics to the acceptance
process is crucial. Also, understanding the factors affecting the acceptance of conservation practices by brick
kiln owners can provide insights for appropriate policy and long-term planning. In other words, focusing the
factors affecting the adoption of conservation practices is a path for planners and policymakers to reach the
micro and macro goals in all social, economic, and so forth fields. Many conceptual models or theories have
been used in the study of the adoption or acceptance of new practices or technologies and this study introduces
and compares them.

ADOPTION THEORETICAL FRAMEWORKS

Technology Acceptance Model (TAM)

The TAM (Technology Acceptance Model) first proposed by Davis (1985), contains the core variables of user
motivation (i.e., perceived ease of use, perceived usefulness and attitudes toward technology) and outcome
variables (i.e. technology use, behavioral intentions). Of these variables perceived usefulness (PU) and
perceived ease of use (PEU) are considered main variables that directly or indirectly explain the outcomes
(Maranguni¢ & Grani¢, 2015). These variables are often accompanied by external variables clarifying variation
in perceived usefulness and ease of use; among others, self-efficacy (CSE), subjective norms (SN) and
facilitating conditions (FC) were significantly related to the TAM core variables—however, to different degrees
(Schepers & Wetzels, 2007; Abdullah & Ward, 2016). These external variables explain personal capabilities
next to contextual factors and their conceptualizations vary across studies. Overall, perceived usefulness and
perceived ease of use, the most important factors in the TAM, refer to the degrees to which a person believes
that technology use would be free from effort (cf. PEU) and that using a technology would enhance their job or
task performance (cf. PU). Since many technology adoption studies have used this model, it can also be used to
study the adoption of soil and water conservation measures.

Motivational Model (MM)

Since 1940’s, number theories have been developed from motivation research. Self-Determination Theory
(SDT) developed by Deci & Ryan (1985) is one of them. SDT proposed that self-determination is a human
quality that involves having choices, the experience of choice and making choices (Deci & Ryan, 1985). Deci at
al. (1991) stated that the regulatory process is choice when behavior is self-determined, but when it is
controlled, the regulatory process is compliance or defiance in some cases. The motivation theory has advocated
the researches in psychology as an explanation for behavior. These researches explained that the motivational
theory contains two major factors of motivations: intrinsic motivation and extrinsic motivation. Self-
Determination Theory represents the extrinsic motivation and consists of four types of self-determinations
(external, interjected, identified and integrated form of regulation), while the intrinsic motivation refers to
intrinsic regulation. It also shows how the social environment influences on motivated behaviors. In addition to
that, the motivation behavior must be considered to understand human behavior fully (Deci & Ryan, 1985). A
motivation behavior is non-regulation and intrinsically motivated or not extrinsically.
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Theory of Reasoned Action (TRA)

The Theory of Reasoned Action (TRA) was developed in the field of social psychology by Ajzen and Fishbein
in 1975. Its history returns to the period from 1910’s to 1960s. This period was the beginning of studying the
behavior of individuals with the effect of approach. Attitude has either a direct or an indirect effect on behavior,
and it is either multidimensional or one-dimensional factor. They mentioned that TRA was designed to explain
virtually any human behavior. It is a general model, it is not designed for a specific technology or behavior but
one of the most fundamental theories of human behavior. TRA model was a result of a research program that
started in the late of 1950s on the Persuasion Models of Psychology (PMP). Their aim was to develop a theory
that could explain, predict and influence human behavior (Ajzen and Fishbein, 1980). They considered that this
theory is moderated by two main constructs; subjective norm and attitude toward behavior.

Theory of Planned Behavior (TPB)

The Theory of Planned Behavior (Ajzen, 1991, 2005, 2012) is an alternative approach to understanding
consumer decision making. Instead of depending on the overall evaluation or utility of a product or service, this
theory focuses specially on the consumer behavior of interest. The motive of this theory is to provide a
comprehensive framework for understanding the determinants of such behaviors. The TPB is today one of the
most popular social psychological models for understanding and predicting human behavior (Ajzen, 1985).

Briefly, in the Theory of Planned Behavior, the immediate antecedent of a particular behavior is the “intention”
to perform the behavior in question. This intention is assumed to be determined by three kinds of beliefs or
consideration. The first is termed “behavioral beliefs” and it refers to the perceived positive or negative
consequences of performing the behavior and the subjective values or evaluations of these consequences. In
their aggregate, behavioral beliefs that are readily accessible in memory lead to the formation of a positive or
negative “attitude toward the behavior”. A second kind of consideration has to do with the perceived behaviors
and expectations of important referent groups or individuals, combined with the person’s motivation to comply
with the referents in question. The third type of consideration, ‘control beliefs’, is concerned with the perceived
presence of factors that can influence a person’s ability to perform the behavior. The third type of consideration,
control beliefs, is concerned with the perceived presence of factors that can influence a person’s ability to
perform the behavior.

Theory of Diffusion of Innovation (TDI)

Diffusion of innovations is a theory by Everett Rogers that seeks to explain how, why, and at what rate new
technologies and ideas spread. Rogers argues that diffusion is the process by which an innovation is
communicated or spread over time among the participants in a social system. Rogers (2003) explain diffusion as
“the process in which an innovation is communicated through certain channels over time among the members of
a social system”. As expressed in this definition, innovation, communication channels, social system, and time
are the four key components of the diffusion of innovations. Innovation diffusion research has attempted to
explain the variables that influence how and why users adopt new technologies or ideas. Mango et al. (2017)
used the TDI in a study about awareness and adoption of soil and water conservation practices in the Chinyanja
Triangle (Southern Africa).

Unified Theory of Acceptance and Use of Technology (UTAUT)

Venkatesh et al. (2003) developed a unified model that brings together alternative views on user and innovation
acceptance viz. the Unified Theory of Acceptance and Use of Technology. The UTAUT model suggests that
four main constructs (viz. performance expectancy, effort expectancy, social influence and facilitating
conditions) are direct determinants of behavioral intention and ultimately behavior, and that these constructs
are, in turn, moderated by age, gender, experience and voluntariness of use. It is argued that by examining the
presence of each of these constructs in a ‘real world’ environment, practitioners and researchers will be able to
assess an individual’s intention to use a specific system/ technology, thus allowing for the identification of the
key influences on acceptance in any given context. In the years since its introduction, UTAUT has been widely
employed in adoption of technology and diffusion research as a theoretical lens by researchers/practitioners
conducting empirical studies of user intention and behavior. Since the original article by Venkatesh et al.
(2003), UTAUT has been discussed with reference to a range of technologies (e.g. information and
communication technologies) with different control factors (e.g. age, gender, experience, voluntariness to use,
education, and income), and focusing upon a variety of user groups.

DISCUSSION
Each of the presented models has its strengths but also shortcomings and limitations. One of the limitations of
the Technology Acceptance Model concerns the variable that pertains to the behavior of users, which is
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inevitably evaluated through subjective means such as behavioral intention (BI) and interpersonal influence.
Nevertheless, interpersonal influence, as a subjective norm, means when a person is influenced by words of
mouth (WOM) from a colleague, or a friend. While a superior or high authority or law can influence
subordinate or employer or employee by directing him/her to perform a specific task with the use of a specific
technology, based on the company or government policy. Another limitation is that behavior cannot be reliably
quantified in an empirical investigation, owing to a number of different subjective factors such as the values and
norms of societies, personality traits and personal attributes. Hence, the argument that a relative or friends could
influence the use of a technology through exerting social pressure (Shan & King, 2015; Ang et al., 2015) is
highly falsifiable.

The Motivational Model (MM) has many applications on the motivational studies and health care. But its
application on technology usage and its acceptance is not effective (Ryan & Deci, 2000; Deci & Ryan, 2008). It
still needs to include many factors to become more suitable or reliable to study technology usage (Gagné &
Deci, 2005; Parijat & Bagga, 2014).

The Theory of Planned Behavior (TPB) is an extension to the limited Theory of Reasoned Action model. It
shows that the behaviors are already planned by adding a new construct that is the perceived behavioral control
(Sheppard et al., 1988). However, it does not show the planning mechanism of people and the way it pertains to
TPB, with no mention to other variables that affect behavioral intention and motivation, such as fear, threat,
mood or past experience. Furthermore, it does not take into account the economic or environmental factors that
may influence the individuals’ intention to perform a behavior (Truong, 2008).

The TRA aims to explain the relationship between behaviors and attitude within human action. It is mainly used
to predict how individuals will behave based on their preexisting behavioral and attitudes intentions. It is a very
general model and not designed for a specific behavior or technology (Davis et al., 1989). Ajzen stated that
Correspondence is the main limitation for it; it predicts a specific behavior, attitude, and intention to be in
agreement with action, target, context, and time frame (Sheppard et al., 1988; Silva & Dias, 2007). TRA is still
limited with no mention to other variables that affect behavioral intention like fear, threat, mood or previous
experiences.

The Theory of Diffusion of Innovation (TDI) explains the decision of innovation and predicts the rates of its
adoption (Hameed et al., 2012; Askarany et al., 2012). But it does not mention how the attitude affects
accepting or rejecting a technology (Oliveira & Martins, 2011; Karahanna et al., 1999). In addition, this theory
doesn’t care about individual’s resources or social support to adopt the new behavior.

On the other hand the Theory of Acceptance and Use of Technology (UTAUT) is useful for its capability to
inform the understanding of factors that determine the acceptance of an impending new technology. its
popularity and growth are high as compared to the preceding versions (Al-Hakim,2006). Moreover, its validity,
stability, and viability in technology adoption surveys within several contexts have already been ascertained and
practically confirmed. For instance, the study of Alshehri et al (2012) on TRA, TAM and TPB ascertained that
UTAUT model enlightens the understanding of factors that influence the acceptance of new technologies
(Mayer-Schonberger & Lazer, 2007; Jaeger & Matteson, 2009;). UTAUT model explains over 70% of all the
technology acceptance behavior, unlike other models that explain as little as 40% of the entire technology
acceptance behavior. Therefore, UTAUT exposes more factors influencing the intention of the observed
behavior (Grant, 2011).

CONCLUSION

This paper provides an overview on the main conceptual models and theories used in the studies on the adoption
of new technologies and practices, namely the Technology Acceptance Model (TAM), the Motivational Model
(MM), the Theory of Planned Behavior (TPB), the Theory of Reasoned Action (TRA), the Theory of Diffusion
of Innovation (TDI) and the Unified Theory of Acceptance and Use of Technology (UTAUT). It also discusses
the main shortcomings and limitations of each model.

Models Limitations and Shortcomings
Technology Acceptance | Model focuses primarily on the impact of friends or colleagues on
Model (TAM) technology adoption, it cannot be used as a reliable model to study the
adoption of water and soil conservation practices.
Motivational Model This model loses its qualification for use due to its incompleteness and lack
(MM) of required components.
Theory of Reasoned The TRA is a general model and can be used to analyze the acceptance of
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Action (TRA) soil and water conservation practices and the attitudinal factors that affect
it, but it ignores external factors that may be effective. Therefore, despite
the relative competence of this model, it cannot be effectively applied.

Theory of Planned Although TPB is an expanded model of TRA and has been applied in a

behavior (TPB) wide range of studies related to acceptance of soil and water conservation
practices, it has some limitations (e.g. lack of relationship between
behavioral intention and motivation, not considering environmental and
economic factors) that make it less effective in predicting use behavior
(Amirali FARIDI et. al., 2020).

Theory of Diffusion of | While the primary focus is on attitudinal factors, the TDI does not cover

Innovation (TDI) how attitudes affect individual decisions regarding the acceptance of
protection practices. Therefore, this theory also cannot play a significant
role in the research on the adoption of soil and water conservation
practices.

Unified Theory of It is more complete and more applicable than the other models, its
Acceptance and Use of | advantages are far more than its weakness and disadvantages, and its
Technology (UTAUT) competence for application is far greater than the other models that were
introduced in this study. Therefore, despite the widespread use of the TPB
model, researchers studying the adoption of new practices and technologies
should use the UTAUT model.
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ABSTRACT

Extracting medical data from narrative clinical papers using NLP is called NLP-based retrieval of medical
information. In many cases, retrieving data in this manner may be really beneficial. This study examines and
discusses the use of Natural Language Processing (NLP) to extract medical issues from clinical records. In
addition to the architecture of the system that has been proposed, this article discusses the methods employed in
this sector. Medical data extraction, on the other hand, is challenging due to the difficulty in recognising
symptoms and illnesses. The suggested expert systems would analyse the input, which may be a question about
disease or a list of symptoms, and then make an attempt to offer the proper response. Data processing, query
processing, data extraction, response matching, and a user interface are all included in the proposed system.
Traditional rule-based systems do not have access to this information, therefore instead we may utilise natural
language processing (NLP) to obtain this information, which may give us with the answers we are looking for in
the medical field.

Keywords: Medical data extraction, narrative text, and natural language processing

1. INTRODUCTION

Free text in electronic health records must be interpreted, and this is a difficult step to take given the increasing
usage of electronic health records and the subsequent interest in quality improvement and research created by
these records. Another major source of data is the biomedical literature, which would substantially benefit from
the implementation of an organisation based on narrative language. There are a slew of approaches for gleaning
knowledge from medical books. Noun entity recognizers, resolvers for cross-references and part of speech tags
are only some of the tools used in the natural language processing method. As a result of the difficulty of
medical terminology, standard textbooks require simpler tools, whereas medical textbooks demand more
complex ones.

1.1. Motivation
The statements that follow express the necessity of a computerised programme.

o Processing of Text is Necessary: As long as we continue to work with data, we need to always be able to
access it by means of a format known as a database. We are squandering a lot of information merely due to
the fact that it is not presented in the appropriate style. It is required that this data be processed by a system,
as indicated in the statement. That way, we won't ever have to worry about not having enough data, and we'll
be able to make better use of the information that's currently available to us in the form of free text.

e Medical Text Processing is Required: Within the realm of medicine, one may easily have access to a
wealth of information. However, the application of Natural Language Processing in the field of medicine has
not advanced nearly as far as it has in other fields. Electronic Medical Records, often known as EMRs, as
well as several other types of medical data are easily accessible. Data can be extracted from these medical
records, but only by a select few computer systems. As a consequence of this, the aforementioned data has to
be processed, and natural language processing can be of assistance in this endeavour.

o Diagnosis of Diseases Requires an Automated System: The typical patient has no means of knowing what
kind of diagnosis or treatment he will receive until after he has seen the attending physician. It is concerning
that some individuals are incapable of recognising the early warning signs of any disease. Patients who have
access to an automated system for the diagnosis of their ailment will, at the very least, be able to judge how
severe their condition is.

e Doctors require a Computerised System: The ability to remember a significant amount of information is
essential for a career in medicine. If they could utilise some kind of automated system to help them diagnose
a patient's disease, that would be a terrific idea. It also notes that medical professionals, such as physicians,
require an automated system.

It is necessary to develop a system that is able to analyse medical documents in order to produce a diagnosis of
the disease and the degree to which it has progressed. Currently, we are putting to the test a method to risk
categorization for general disorders that is based on Natural Language Processing (NLP). This technique uses
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medical data. In the long run, researchers expect that by providing patients with information about their diseases
and the severity of those illnesses, they will be able to enhance patient safety.

1.2. Retrieval of Data is Made Easier by Utilising NLP:

Rule-based systems are utilised by the overwhelming majority of computer programmes in order to retrieve
information. In rule-based systems, there is a limit on the total number of rules that may be implemented. The
quantity of information that may be obtained is constrained due to the fact that there are only a few rules to
follow. Because it does not have any rules, the rule-based system is unable to give the required new data when it
is called for. Natural language processing has the ability to make use of free-form text. The volume of freely
accessible text data has ballooned to tremendous proportions in recent years. On the other hand, nobody ever
makes use of it. The information that is contained in documents such as Electronic Health Records may be
utilised in a variety of different ways. The unrestricted text provides details on several diseases, including their
manifestations and the factors that contribute to their development. The use of natural language processing
might be utilised in order to extract all of this information (NLP). One such finding is that medical professionals
do not always use their entire skills while treating patients with various ailments. Clinicians may be able to
improve the accuracy of their disease diagnosis by utilising a data extraction approach that is automated.

2. SIMILAR WORK

MedlEE, MetaMap, and the Linguistic String Project [9] are examples of medical extraction systems. MedLEE
can be used to extract, organise, and encode clinical data, resulting in textual patient reports. The MedLEE
system was developed by Columbia University's Biomedical Informatics Department, Columbia University's
Radiology Department, and Queens College's Computer Science Department, under the direction of Carol
Friedman. The National Library of Medicine's Dr. Alan Aronson developed MetaMap, a highly customizable
piece of software (NLM). Metathesaurus ideas that are quoted in text can be converted to the UMLS
Metathesaurus using this tool [9]. Between 1960 and 2005, the Linguistic String Project (LSP) was being
developed in the field of computer language processing [9]. As a result, Zellig Harris's string theory,
transformation analysis and sublanguage grammar were employed in the book's writings.

A wide range of techniques are employed in natural language processing, including relationship extractors, pos-
taggers, co-ref resolutions, and NER, to name a few. Named Entity Recognition and Classification was invented
by Branimir Todorovic and Svetozar R. Rancic by applying a context-based Hidden Markov Model. [14]
Mauricio Hashem suggested the construction of a supervised approach for extracting named items from medical
literature. Hidden Markov Model-Based System by Louise Deleger effectively adjusted Andreea Bodnari's
Biomedical Named Entity Recognizer [14].

It is referred to in [15] that Jiaping Zheng devised a strategy for resolving clinical narrative coreferences.
Clinical Relationships techniques were established by using patient narratives by Wafaa Tawfik and Abdel-
moneim [7]. Annotated co-reference pairings total 7214 in the Ontology Development and Information
Extraction corpuses, which have been used to create the relationships. Semantic, syntactic, and surface aspects
can be trimmed from classifier training by using feature selection. In terms of working with noun phrases,
relative pronouns and personal pronouns. It's feasible to construct machine learning using support vector
machines, decision trees, and perceptrons with linear and radial basis function kernels [10].

It is referred to in [15] that Jiaping Zheng devised a strategy for resolving clinical narrative coreferences.
Clinical Relationships techniques were established by using patient narratives by Wafaa Tawfik and Abdel-
moneim [7]. Annotated co-reference pairings total 7214 in the Ontology Development and Information
Extraction corpuses, which have been used to create the relationships. Semantic, syntactic, and surface aspects
can be trimmed from classifier training by using feature selection. In terms of working with noun phrases,
relative pronouns and personal pronouns. It's feasible to construct machine learning using support vector
machines, decision trees, and perceptrons with linear and radial basis function kernels [10].

As a result of this method, semantic links may be drawn between words and phrases.
(1) Medical entities are recognised as such.
(i) Each pair of entities must be linked in the proper semantic way.

The first step towards attaining this aim is to increase the use of metamaps. The following stage is based on
semi-automatically created patterns of language from the previously selected corpus. Using semantic criteria, an
evaluation of the treatment-disease link may be made.
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3. INFORMATION RETRIEVAL

In the 1960s, a subfield of Artificial Intelligence and Linguistics known as "Natural Language Processing"
(NLP) was formed in order to investigate issues in the automatic synthesis and interpretation of natural
language. This was done with the goal of improving machine translation. The following is a list of the three
primary components that make up a text retrieval system:

1. Documents in the form of records
2. Indexer
3. Information retrieval methods.

Records can be recovered using extraction methods with the aid of an indexer. Any or all of these processes can
be supplemented by Natural Language Processing. Both the query and the document are interpreted and stored
in NLP. The processes listed below should be followed if NLP information retrieval is included.

Step 1: Preparation of Records.
Step 2: processing of Queries
Step 3: Query retrieval.

Step 4: Sorting and Ranking

4. PROPOSED WORK

In addition to document and query processing using natural language processing, these are the two core
components of the proposed system. The successful completion of phases one and two of the project is
essential. The architecture illustrates the five components that come together to form the suggested system. In
addition to that, it features a knowledge database. The knowledge base contains copies of all of the patients'
medical histories:

Knowledge Base

Data Data Query Answer Filtering
Extraction Processing Processing Prediction the
ansWers

User Interface

Fig. 1: The Proposed System's Architecture

4.1. Flow of the Proposed System:
Request will be sent to the module responsible for query processing, which will then process it. The query will
be mined for valuable information. They say papers will be analysed in order to get the right replies from them.

Question and answer matching aims to discover the most appropriate response from a pool of potentials The
following modules are included in the proposed system:

1) Extraction of Data

2) Processing of Data
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3) Retrieval of Queries
4) Congruency in Reply
5) Answers are Sorted

4.2. Extraction of Data

The Knowledge Base will be managed by this module. A search for information on the Internet will be carried
out. Biomedical books on a variety of systems will be included in the knowledge base. It can be filled with any
sort of free text that includes information on a certain ailment.

Data s Data
Extraction Processing
- Answer Filtering the
Matching Answers
Lise I
. Query Query
Interface L— "1 Processing

Fig. 2: The natural progression of the project.

4.3. Processing of Data

During the processing of documents, a Natural Language Processing (NLP) system is utilised. The method will
consist of a number of steps, some of which include tokenization, relationship extraction, section splitting, and
others.

4.4. Retrieval of Queries
Natural language processing (NLP) will be used to aid with query processing. Extraction of significant linkages
and keywords will be done using this tool

4.5. Congruency in Reply
Predicting an answer will be based on the relationships and keywords that are provided.

S. RESULTS
The project's goal is to provide the most accurate and reliable responses to disease-related questions. The
system should be able to provide a plausible illness name based on a user-supplied list of symptoms.

Query
Medical
Documenis
L
seclion Tokenize
Splitter
Rank POS Tagging
Paragraphs
Tokenize
MNowun Phrase
Finder
POS Tagging ;
Relationships
)
Nown Phrase l
Finder Processed Query
¥
wery Processin
Relationship . ‘
Extraction
¥

Sentences with Tagged Noun Phrases and Relations

Fig.3: Document Processing
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6. CONCLUSION

The use of natural language processing (NLP) to the extraction of medical text is a topic that is now receiving a
lot of attention. Because of the significant differences between medical language and other forms of writing,
more advanced NLP methods are required. The extraction of text is another another use for many of these
systems. Methods for extracting information from medical texts need to be refined. The current inquiry
indicates that the proposed system is able to retrieve information regarding illnesses.
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ABSTRACT
Background: Periodontal disease (PD) is a inflammatory disease that results in major damage to gums and
bone that support the tooth.

Aim: In this research study, a thermosensitive dental solution of azadirachtin drug and serratiopeptidase enzyme
was formulated for the treatment of periodontal diseases, aiming at the local drug administration as directly into
the periodontal pockets around the teeth, hence, avoiding the unrequired systemic loading of the drugs into the
body.

Methodology: The total of nine formulations (F1-F9) were prepared by Pluronic 127F and Carbopol 934P
polymers combination, here, the Pluronic was used to provide gelling like properties and thermal sensitive
transition of dental solution into a gel on the applying it on patient’s dentine and periodontal cavity. Whereas,
Carbopol was used to contribute its mucoadhesive property, so that gel can adhere to the gum-dental mucosa
effectively after application. The prepared formulations were also evaluated for their various physicochemical
parameters in which solution to gel transition temperature, pH of solution, syringe-ability and mucoadhesive
strength of transit gel were the most significant parameters for formulation administration. All nine dental sol
formulations were analyzed for the percent drug release (%CDR) of azadirachtin and serratiopeptidase in 12
hours of duration.

Result: After statistical interpretation of data, it was established that, sol-gel system provided zero order-
controlled release of drugs in 12 hours. After analyzing all the above parameters with Design Expert 8.0.7,
formulation with code F9 was selected as optimized one and subjected for the accelerated stability studies
where it was found satisfactory on all results.

Discussion & Conclusion: Developed and optimized formulation F9 has a future potential of therapeutically
effective system of dental sol-gel to treat periodontal inflammatory anaerobic infections.

Keywords: Dental sol, Thermosensitive, Azadirachtin, Serratiopeptidase, Periodontal diseases, Pluronic 934P
and Carbopol 127F

INTRODUCTION

In the world of dental science, there are many problems related to the dentine structure and gums around them.
One of such major condition is periodontal disease for which conventional antibiotics have been used that
produces side effects to the patients (Jain et al., 2008).

Periodontal disease (PD) is simply the inflammation of the soft tissue around the tooth that results in major
damage to gums and bone that support the tooth. Microorganism causing PD, produce harmful byproducts like
inorganic acids and also secrete enzymes, by which host cell membranes get proteolyzed to produce nutrients
for their own growth. Pathogens recruit harm directly by causing host facilitated response that leads to cell
injury. In the initial stage of the disease (called as gingivitis), inflammation is limited to the gingival cavity but
spreads to deeper tissues then called as periodontitis, resulting into gingival bulging, then bleeding and then bad
breath. In the advance phase of the PD, the subsidiary collagen of the periodontium is deteriorated and the
alveolar bone begins to get degenerated. Gingival tissue epithelium drifts off the tooth surface creating a cavity
called as periodontal pocket (PP). This periodontal pocket offers ideal circumstances for the propagation of
microorganisms. Pathogens colonizing in this PP area represent the major factor in the growth of the
inflammation and tissue annihilation. PD is associated with a complex bacterial population that mainly consists
of non-mobile Gram-negative anaerobic bacteria. They are facultative anaerobic species of Bacteroidessp
gingivalis, Bacteroidessp intermedius and Actinomycetem comitans (Bickel et al., 1985; Bogren et al., 2008).

Serratiopeptidase is a proteolytic enzyme that has anti-inflammatory activity and is widely used in dental
dealing. It recovers microcirculation and diminishes pain by delaying the release of pain persuading amines
from swollen tissues. The topical practice of enzyme is also related with a important upsurge in the
concentration of antibiotic at the PD site and reduction in the rate of contagion. But proteolytic enzymes may
diminish bio adhesivity as of their mucolytic act (Lakshmi et al., 2015; Mathew, 2015).
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MATERIAL AND METHODS

Materials: Azadirachtin (National Analytical Corp., Mumbai, India), Serratiopeptidase (National Analytical
Corp., Mumbai, India), Pluronic F127 (Biocon International drug Ltd., Mumbai, India), Carbopol 934 P
(Qualigens Fine Chemicals, Mumbai, India), Potassium dihydrogen ortho phosphate (H. D. Chemicals, New
Delhi, India), Glacial acetic acid (Qualigens Fine Chemicals, Mumbai, India), Sodium hydroxide (Titan Biotech
Limited, Mumbai, India), Agar powder (Hi-Tech Media, Mumbai, India), Peptone (Qualigens Fine Chemicals,
Mumbai, India), Beef extract (Hi-Tech Media, Mumbai, India), Concentrated sulphuric acid (Hi-Tech Media,
Mumbai, India), Fourier Transform Infrared Spectrophotometer (Shimadzu, Tokyo, Japan), UV-Visible
spectrophotometer 1700 (Pharmaspec Shimadzu, Kyoto, Japan), Brookfield viscometer (Brookfield Engineering
laboratories. INC. USA)

METHODS
Drug Identification Studies

Melting Point Analysis

Melting point of the drug was resoluted using capillary fusion method. Glass capillary tube was fused at its one
end and a tiny quantity of azadirachtin was placed through the other free end of capillary. Then the capillary
was placed in digital melting point apparatus. The gradual rise in temperature at which the drug got melt, was
noted and equated with the literature value of it (Becker et al., 1979).

UV Spectrophotometric Analysis

A stock solution was prepared by dissolving 10 mg of azadirachtin in phosphate buffer (pH 7.6) in 100 ml
volumetric flask to simulate the gingival crevicular fluid. From this stock solution, 2 ml was pipette out and
volume made up to 10 ml with buffer to make the concentration of 20ug/ml. This sample was scanned in the
UV range of 200-400 nm and A, was noted. Similarly, the procedure was repeated separately for
serratiopeptidase and A,,,x was recorded (Pavia et al., 2008).

Proteolytic Activity of Serratiopeptidase

Serratiopeptidase was dissolved in distilled water to make a concentration of 0.1mg/mL. 0.5mL of enzyme
solution was taken into a test tube and the volume was made up to 1.0mL with Tris-HCI buffer. To this SmL of
substrate solution was added and then incubated for 25min at 25°C. The enzyme reaction was terminated by
adding 1mL of 30% acetic acid. Using the spectrophotometer, the absorbance of p-nitroaniline (that was
released into the solution by enzymatic activity) at 410nm was measured against a control solution (without the
enzyme) (Carranza et al., 2004).

Expansion of Simultaneous Equations

Scanning of Azadirachtin and Serratiopeptidase UV-Spectra
A stock solution was prepared by dissolving 10 mg of azadirachtin in phosphate buffer (pH 7.6) in 100 ml
volumetric flask to simulate the gingival crevicular fluid. From this stock solution, 2 ml was pipette out and
volume made up to 10 ml with buffer to make the concentration of 20pg/ml. This sample was scanned in the
UV range of 200-400 nm and A, was noted. Similarly, the procedure was repeated separately for
serratiopeptidase and A,,,x was recorded (Needleman et al., 1995).

Serratiopeptidase was dissolved in distilled water to make a concentration of 0.1mg/mL. 0.5mL of enzyme
solution was taken into a test tube and the volume was made up to 1.0mL with Tris-HCI buffer. To this SmL of
substrate solution was added and then incubated for 25min at 25°C. The enzyme reaction was terminated by
adding 1mL of 30% acetic acid. Using the spectrophotometer, the absorbance of p-nitroaniline (that was
released into the solution by enzymatic activity) at 410nm was measured against a control solution (without the
enzyme) (Nguyen et al., 2015).

Preparation of Calibration Curve

A stock solution was prepared by dissolving 10 mg of azadirachtin in phosphate buffer (pH 7.6) in 100 ml
volumetric flask to simulate the gingival crevicular fluid. From this stock solution, one ml was pipette out and
volume made up to 10 ml with buffer so to make the different concentrations of 5, 10, 15, 20, 25 pg/ml of
azadirachtin and 10, 20, 30, 40, 50 ug/ml of serratiopeptidase. Absorbance was recorded for azadirachtin at
221nm and for serratiopeptidase at 205nm by UV spectrophotometer wavelength (Tariq et al., 2012).

Statistical Validation
The described calibration methods had validated for both the drugs using USP parameters and ICH, Q2A
guidelines.
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Preparation Method of Thermosensitive Dental Sol

Thermosensitive dental sols were prepared using the cold method as per the weighed amount described in the
formulation Table No 1. Pluronic F127 was slowly added into 10ml of cold water between 4 - 5°C with a
constant stirring. Such prepared dispersion was chilled below 5°C until a clear solution was obtained for 4 to 5
hours. With a constant stirring AZ, SP and Carbopol 934P were added into the dispersed solution and lastly
stored in refrigerator at 5 - 10°C in a closed container (Nguyen et al., 2015; Tariq et al., 2012; Jones et al.,
1997).

Table No. 1: Thermosensitive dental sol-gel formulations (3)2 factorial design of azadirachtin (AZ) and
Serratiopeptidase (SP).

Formulation code AZ SP Pluronic | Carbopol
(mg) | (mg) (mg) (mg)
F1 40 5 800 20
F2 40 5 800 40
F3 40 5 800 60
F4 40 5 900 20
F5 40 5 900 40
F6 40 5 900 60
F7 40 5 1000 20
F8 40 5 1000 40
F9 40 5 1000 60

Evaluation of Thermosensitive Dental Sol

Drug Content

100 mg from each formulation was located in 10ml volumetric flask and using phosphate buffer pH 7.6 volume
of flask was made up to the mark. This was shaken well for one minute using orbital shaker. The solution was
filtered out of flask and was properly diluted with phosphate buffer to determine the concentration of AZ and
SP with the help of derived equations (Maragathavalli et al., 2012).

PH Determination

The pH of thermosensitive dental sols was determined using digital pH meter. One gram of sol gel was liquified
in the 100 ml of distilled water and then stored at 4°C for 2 hours. The pH measurement of each formulation
was done (Sabry et al., 2018).

Viscosity Analysis

Viscosity of thermosensitive dental sol was determined using Brookfield viscometer that was attached with T-
bar spindle (S-94). 5 gm of thermosensitive dental sol was placed in a 10 ml beaker and the spindle was rotated
at 100 rpm of speed that generated torque greater than of 50%. After 60 sec, readings were recorded in
centipoises (Rawat et al., 2010).

Spread Ability Test

Spread ability of thermosensitive dental sol was determined by glass fabricated apparatus that had 2 glass slides
comprising of lower slide that fixed to the wooden plate and the upper slide bind to a weight ‘w’ by a hook
(Saraf et al., 2006). The spread ability was intended by means of formula,

S =w x I/t (g cm/sec) Eq.24
S is spread ability, w is the upper slide weight, 1 is glass slide length and t is time taken.

Syringe Ability of Formulation

Syringe ability was conducted by using 1mL plastic syringe of 22 gauge. The formulations that were stored at
4°C filled into the syringe. Easily pressing the injector of syringe without force, so that gelling solution can
easily come out from it (Scherlund et al., 2000).

Temperature for Sol to Gel Transition

Transition temperature was determined by ‘test tube inverting method’ where SmL of solution was transferred
to test tube. Test tube sealed with aluminum foil was immersed in water bath that was maintained at 4°C. The
temperature of water was augmented in increments of 0.5°C and port to equilibrate for one minute. The solution
was then examined for up move upon tilting the tube at 90° angle. The time at which up move was stopped was
the gelling time and the temperature was recorded (Maheswari et al., 2006).

89

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - V 2022) UGC CARE APPROVED JOURNAL

Ex-Vivo Testing of Mucoadhesion

A glass fabricated assembly was used for significant testing the mucoadhesive strength. Fresh cut mucosal
dentine of goat was purchased from slaughtering and was used by time of 2 hour. The assembly was arranged as
per depicted in the figure 6.2 to conduct the experiment. Mucoadhesive sol-gel was kept in contact position with
dental mucosa for 2 min of time. The water from 50mL glass burette was gradually dropped into the right hand
of the pan at the rate of 100 drops/minute until the buccal mucosa got detached from the surface of gel
(Gowrishankar et al., 1985). The force of detachment was used to determine bio-adhesive strength by the
following equation.

Force of adhesion (N) = Bio-adhesive strength (g) x 9.81/1000 Eq. 2.5

In-Vitro Drug Release of AZ & SP

In-vitro drug release of the developed thermosensitive dental sol was achieved using dialysis bag technique. In
archetypal manner, 1000mg of thermosensitive dental sol was placed in dialysis bag membrane of grade
MWCO-12000. The membrane bag was then positioned in a container holding 100ml of phosphate buffer pH
7.6 and maintaining the temperature at 37°C with the 100rpm as depicted in figure 6.3. Sample from the
container were collected at fixed time intervals and replaced with fresh buffer solution. Using simultaneous
equation, concentrations of AZ and SP were calculated spectrophotometrically (Buckley et al., 1984).

In-Vitro Analysis of Antibacterial Activity

For conducting antibacterial activity, nutrient agar medium was organized and it was sterilized using autoclave
and their plates were prepared maintaining aseptic condition. After solidification, plates were seeded by
anaerobic bacteria Streptococcus mutans which is a periodontitis causing bacterium using well diffusion
method. Agar plates were placed in vacuum desiccator with anaerobic conditions. A sterile cavity was prepared
by cork borer at the center of the plate. Small quantity of selected formulation was filled in the cavity. Gel
without drug was used as negative control and 100pg/ml solution of AZ was used as positive control. For
bacterial growth anaerobic environment was maintained by moist calcium chloride that maintained anaerobic
situation by CO, released by it, where the plates were incubated at 37° C for 12 hours. After incubation of 12
hours the plates were detected for zone of inhibition around the cavity by microbial zone reader and equated
against the negative / positive controls. The interpretations were taken in fixed different three directions
(Buckley et al., 1984).

Stability Analysis

The stability study at 25°C with 60% RH and at 40°C with 75% RH was performed fof optimized formulation
as per ICH guidelines. At the interval of 0, 30, 60 and 90 days, samples was taken and analyzed for content
uniformity of drug, odor and color. According to Food Chemical Codex 2003, the sample was also imperiled to
enzymatic content of SP in formulation.

RESULTS
Drug Related Studies

Melting Point
Melting point analysis of AZ was found to be in the range of 156.9 °C that was fully obeyed with the literature
value of 154 to 158 °C that established the identity of drug sample.

UV Spectrophotometric Analysis

AZ and enzyme SP were scanned in the UV range of 200nm to 400nm in the phosphate buffer pH 7.6 where,
the An.x of AZ was analyzed to be 221 nm obeyed with the literature values (Indian Herbal Pharmacopoeia,
2002) and that of SP was analyzed to be 205 nm that was in good correlation with reported values (Table No.
2).

Table No. 2: Compiled Drug related studies for AZ and SP

S. No. Parameters Observed value | Literature value
1 Melting point of AZ 156.9 °C 154 to 158 °C
2 UV absorption maxima of AZ 221 nm 220 nm
(Phosphate buffer pH 7.6)
3 UV absorption maxima of SP 205 nm 203 nm
(Phosphate buffer pH 7.6)

Infrared Spectrophotometry
Probable functional groups of AZ were found in the IR spectral analysis that was in the close established to the
literature values (Silverstein et al.2003). Chemical purity of drug was further confirmed by it (Table No.3).
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Table No. 3: FTIR Interpretation of drug AZ

S. No Interpretation of bond IR absorption bands (cm-1)
T vibrations Observed peak | Literature value
1 Aliphatic C-H bend 1233 1080-1250
2 Aliphatic C-H stretch 2912 2850-3000
3 Methoxy -OCH; 2856 2800-2860
4 Cyclic ring C-C strong 1320 1250-1550
5 Cyclic ring C-H strong 1205 1020-1250
6 Carbonyl C=0 strong 1712 1680-1740
7 Ether -O- strong 1120 1085-1150
8 2" O-H strong 1102 1087-1124
9 3° O-H strong 1187 1124-1205
10 H-Bonding strong & broad 3473 3200-3550

Proteolytic Activity of Serratiopeptidase

In this test, BAPNA was an artificial substrate which was hydrolyzed by serratiopeptidase enzyme and p-
nitroaniline was released during this reaction. Which was measured at 410nm. With the help of molar extinction
coefficient of p-nitroaniline, the enzyme activity was calculated. Alternatively, the color intensity of the
released p-nitroaniline in the sample may be compared with the standard p-nitroaniline (Table No. 4).

As calculated in the table, the enzymatic activity of serratiopeptidase was found to be active for protein
hydrolysis and released 3.25ug of p-nitroaniline per minute at 25°C.

Table No. 4: Calculation of p-nitroaniline amount that was hydrolyzed by serratiopeptidase

S. No. | Absorbance Amount of p-nitroaniline released per minute | Mean amount
(ng) (ng)
1 1.510 3.26
2 1.480 3.20 3.25
3 1.530 3.30

Progress of Simultaneous Equation of AZ and SP

After UV scanning of drug AZ & SP, their absorption maxima were obtained as 22Inm and 205nm
respectively, in the previous section of study. Thereafter, molar absorptivity of drug AZ was analyzed at both
these absorption maxima under UV spectrometer and similarly that was done for SP enzyme. Then, these values
were used for developing simultaneous equations (Table No. 5).

Table No. 5: Molar absorptivity of drug AZ and enzyme SP

Parameter Azadirachtin Serratiopeptidase
At221nm | At205nm | At221 nm | At 205 nm
Molar 158.7 18.12 10025.45 4124.5

Absorptivity
(L/mol cm)

Established Simultaneous Equations

Csp = Ay 4124.5 — Ayps 18.12/ 96.93 Eq. 3.1

CAZ = A205 10025.45 - A221 158.7/96.93 Eq 3.2

Establishment of AZ & SP Calibration Curves
Calibration curves of AZ & SP were established in phosphate buffer pH 7.6 at wavelengths of 221 nm and 205

nm as depicted in figures 7.4 and 7.5. Whereas, statistical data were generated in the form of tables 7.4 and 7.5
(Table No.6).

Table No. 6: Statistics of AZ calibration curve

S. Concentration Absorbance

No. (png/ml) At 205 nm At 221 nm
1 5 0.175 £ 0.012 0.315+0.012
2 10 0.246 +0.014 0.620 +0.013
3 15 0.382+0.014 0.913+0.012
4 20 0.478 +£0.015 1.209 £ 0.011
5 25 0.556 +0.013 1.512+0.014
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Statistical Validation

The described calibration methods had validated for both the drugs using USP parameters and ICH, Q2A
guidelines (United State Pharmacopoeia, 2004). Statistical validation data of linearity, range, LOD and LOQ for
calibration curve of AZ & SP that was prepared in phosphate buffer pH 7.6 is illustrated in the Table No.7
below.

Table No. 7: Statistics of SP calibration curve

S. Concentration Absorbance

No. (ng/ml) At 205 nm At 221 nm
1 10 0.209 £0.012 | 0.123 +£0.011
2 20 0.413 +£0.012 | 0.324 +£0.011
3 30 0.621 +0.013 | 0.521 +£0.013
4 40 0.811+0.014 | 0.732+0.014
5 50 1.012 £0.014 | 0.925+0.011

Evaluation of Thermosensitive Dental Sol

Thermosensitive dental sols were successfully prepared using the cold method as per the 3* factorial blends that
were described in the formulation table 2.3 in previous sections. All the nine established formulations (F1 to F2)
were found clear and transparent.

Drug Content

Drug content of AZ and SP in all the thermosensitive dental sol formulations was exhibited to be uniform. From
F1 to F9, the drug content was analyzed in the range of 93.1 £ 0.7 to 99.1 + 0.6 for AZ and 92.1 + 1.1 to 98.0
0.4 for SP as depicted in Table No.8 which was satisfactory result.

PH Determination

The pH of thermosensitive injectable dental sol was stretched over precise range of 6.2 = 0.5 to 7.2 £ (0.3, that
was required as pH of periodontal cavity during inflammation is reported in a range of 6.8 to 8.2 that indicated
irritation less administration of dental sol into the cavity or pocket is possible without any potential problems.

Viscosity Analysis

Viscosity analyzed is an important parameter for thermosensitive dental sol as it affects the syringe pouring
ability and also influence its spreading ability. Viscosity of all nine formulations (F1 - F9) was established from
144 +0.3 x 10°cps to 19.2 + 0.3 x 10° cps elaborated in table 7.7. From analyzing results in the table, viscosity
was predominantly depending on the concentration of Pluronic and Carbopol polymers. Formulations
comprising of higher Pluronic amounts (F7, F§8 and F9) were more viscous than others. And within these three
(F7, F8 and F9), F9 unveiled the highest viscosity of 19.2 + 0.3 x 10’ cps as because of the highest Carbopol
amount among these three formulations. Vice versa for the F1 displayed least viscosity of 14.4 + 0.3 x 10 cps.
This was because of the lowest concentration of both the polymers Pluronic and Carbopol.

Table No. 8: Statistical validation data for calibration curve of AZ & SP

S, No. Parameter AZ SP
205nm | 221 nm | 205nm | 221 nm
1 r 0.9992 | 0.9996 | 0.9991 | 0.9993
2 Range 5-25 5-25 10-50 10-50
3 LOD(ug/ml) 0.556 0.348 1.52 0.35
4 LOQ(pg/ml) 1.625 1.360 3.45 0.65
Spread Ability Test

Spread ability signifies the squeezability of formulation that influence the amputation of the product from the
container and its administration into the periodontal cavity. Spread ability of the formulations reached from 30.3
+ 0.9 g.cm./sec to 35.3 = 0.3 g.cm./sec as described in table 7.7 was showing decrease in spread ability with
increased in the concentration of Pluronic F127 and Carbopol. These results showed that formulation F1 to F9
was in range of acceptable spread ability that is suitable for PD treatment and similar understanding was
attained by (Pandey et al. 2011).

Syringe Ability of Formulation

Syringe ability was conducted by using one ml plastic syringe of 22 gauge. After pressing the injector of syringe
without force, the gelling solution was easily coming out from it. All the nine formulations were passed the test
of syringe ability.
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Temperature for Sol to Gel Transition

Establishment of sol to gel transition temperature and its time by test tube inversion technique which exhibited
that changeover temperature ranged amid 27.1 + 2.7°C to 33.1 £ 1.8°C and sol to gel conversion time was
analyzed to differ from 28.1 £ 0.3 to 34.2 £ 0.8 sec as illustrated in table 7.7. Therefore, formulation comprising
of highest concentration of polymers (F9) unveiled lowest sol to gel transition temperature with least time when
compared to rest of formulations (Table No. 9).

Table No. 9: Summarized evaluation parameter data of thermosensitive dental sol

Code | AZdrug | SPdrug pH Viscosity | Spread Transition Gelling | Mucoadhesive
content content (10° cps) ability temperature time strength
(%) (%) (g.cm/sec) (9] (Sec) (N)

F1 94.2+0.5 | 96.2+14 | 6.2+40.5 | 14.4+0.3 | 35.3+0.3 33.1+1.8 34.240.8 19.1+0.5

F2 99.1+0.6 | 95.7+0.3 6.3+0.3 | 14.1+0.5 | 33.6+0.5 32.6+0.5 31.440.6 21.8+0.4

F3 94.2+1.1 | 97.8+09 | 6.5+#0.5 | 14.8+0.3 | 32.2+0.6 31.240.7 29.8 £1.0 23.6+0.7

F4 97.840.2 | 93.2+0.5 7.120.2 | 15.2+0.9 | 32.1x0.7 32.1+0.7 31.8+0.2 20.9+0.3

F5 96.2+0.5 | 97.1+0.2 6.4+0.4 | 15.6+1.2 | 31.8+0.5 31.8+£0.5 28.9+0.2 22.3+0.3

Fé 93.1+0.7 | 92.1+1.1 6.1+1.2 | 16.7+¢0.8 | 31.2+0.9 30.2+0.9 27.0+0.5 24.1+0.2

F7 96.1+0.6 | 95.1+x14 | 7.2403 | 17.4+0.9 | 30.5+0.3 29.5+0.3 30.240.5 22.8+0.4

F8 95.8+40.9 | 98.0+0.4 6.9+0.4 | 18.2+0.4 | 30.3+0.5 28.1+0.4 29.2+0.6 23.1+0.2

F9 98.7+1.2 | 96.1+0.3 6.9+0.2 | 19.2+0.3 | 30.3x0.9 27.1£2.7 28.1+0.3 26.3+0.6

Ex-Vivo Testing of Mucoadhesive Strength

A glass fabricated assembly was used for significant testing the mucoadhesive strength of formulations. The
force of detachment was used to determine bio-adhesive strength of dental sol which was assessed for
mucoadhesive strength presented that the adhesive possessions was amplified with increasing concentrations of
Carbopol polymer as in table 7.7 and the mucoadhesive strength of nine formulations fluctuated from 19.1 +
0.5N to 26.3 + 0.6N. Subsequently, F3, F6 and F9 with higher amount of Carbopol 934P revealed higher
mucoadhesive strength when equated to F1, F2, F4, F5, F7 and F8 consuming low levels of polymer. Out of
these three F3, F6 and F9, the formulation F9 was having also the highest amount of Pluronic polymer that
justified its uppermost mucoadhesive strength.

These results were in harmony with the discovery of Jones et al. (1997) and ascribed to superior concentration
of polymer. Consequences of ex-vivo muco-adhesive strength in terms of impartiality stress recommended that
the formulations with higher Carbopol concentrations would be appropriate for PD treatment. Ease of
administration and residence time is important for deciding the efficacy of periodontal sol in treatment of
periodontitis. Henceforth according to these findings, F9 was seems to be hopeful.

In-Vitro Drug Release

In-vitro drug release study was achieved in phosphate buffer pH 7.6 using dialysis bag technique up to 12 hours
due to its unpretentious experimental process, reproducibility and robustness. The relative in-vitro drug release
statistical data of AZ and SP of formulations F1 to F9 was organized in table 7.9 and 7.10 correspondingly. The
comparative invitro drug release profiles are depicted in figure 7.5 and 7.6 respectively. The percent cumulative
drug release (% CDR) of AZ was reached from 93.2 + 0.5% to 99.96 +0.7% at the end of 12™ hour and that of
SP was fluctuated from 94.3 + 0.8% to 98.5 + 0.5% at the end of 12" hour. It can be detected from the
investigational design that formulations that were comprising of high level of Pluronic F127 (F7, F8 & F9)
showed slighter percent cumulative drug release of both AZ and SP than those formulations that was containing
low and middle level of Pluronic 127F (as in F1 to F6). Formulations from F1 to F3 were covering low levels of
Pluronic 127F displayed highest of all % CDR of 99.96 +0.7% at the end of 12" hour for AZ and 98.5 + 0.5% at
the end of 12" hour for SP even before the completion of 12 hours that showed these formulations released the
drug and enzyme too early into the medium which was not desired. Additionally, Carbopol 934P also had
parallel effect on % CDR as that was revealed by Pluronic F127. Formulations F1, F4 and F7 with their low
levels of Carbopol 934P displayed higher drug released as equated to that of F2, F4 and F6 those were with
intermediate levels of Carbopol 934P among their corresponding groups. Carbopol 934P complemented
hydrogen bonding, which improved the desiccation of the PPO blocks of the micelles and their entanglement.
As a result of these entanglements, micellar bodies could not discrete easily from each other, which accounts for
the firmness and slow suspension of these sol-gels (Maheshwari et al. 2006) (Table No10, 11)

93

Special Issue on Current Trend on Research in Applied Science, Management and Technology




Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - V 2022) UGC CARE APPROVED JOURNAL

Table No. 10: Data statistics of in-vitro drug AZ released in phosphate buffer pH 7.6 in terms of % CDR.

Time | F1 F2 F3 F4 F5 F6 F7 F8 F9
(hrs) | (%) (%) (%) (%) (%) (%) (%) (%) (%)
0 0 0 0 0 0 0 0 0 0

1 25.840.5 | 24.2+0.4 | 23.440.8 | 24.5+1.0 | 23.841.1 | 22.740.6 | 21.4+0.5 | 20.3+1.2 | 20.1+0.8
2 39.440.2 | 39.9+0.8 | 38.8+¢0.7 | 37.6+0.3 | 36.7+0.8 | 35.6+0.5 | 34.4+0.3 | 33.7+0.8 | 31.4+0.7
4 58.5+1.1 | 57.3+0.5 | 57.24#1.1 | 56.7+0.4 | 55.3+0.6 | 54.5+0.2 | 51.4+1.1 | 50.5+0.7 | 48.9+1.0
6 78.8+0.3 | 76.5+0.2 | 75.940.7 | 74.3+0.2 | 72.2+0.3 | 70.5+0.9 | 68.2+0.6 | 64.1+0.3 | 61.8+0.2
8 86.9+0.6 | 85.4+1.0 | 84.7+1.3 | 82.5+0.9 | 80.3+0.7 | 76.84£0.5 | 78.9+0.7 | 75.5+1.0 | 72.9+1.1
10 | 94.5+0.6 | 93.4+0.7 | 92.3+0.3 | 91.4+0.2 | 90.5+0.7 | 89.8+0.4 | 88.4+0.6 | 86.7+0.2 | 84.5+0.6
12 | 99.6+0.7 | 98.4+0.4 | 97.6+0.3 | 96.9+0.4 | 95.8+0.8 | 95.4+0.4 | 93.2+0.5 | 94.4+0.2 | 93.6+0.7

Table No. 11: Data statistics of in-vitro drug SP released in phosphate buffer pH 7.6 in terms of % CDR.

Time F1 F2 F3 F4 Fs Fé6 F7 F8 F9
(hrs) | (%) (%) (%) (%) (%) (%) (%) (%) (%)
0 0 0 0 0 0 0 0 0 0

1 20.1£1.1 | 19.440.5 | 17.241.1 | 16.6+0.4 | 17.3£0.6 | 16.7+0.2 | 16.8+1.1 | 16.4+0.7 | 17.2+1.0
2 35.6+0.7 | 34.240.4 | 34.7+0.3 | 33.6+0.4 | 32.7+0.8 | 31.8+0.4 | 30.5+0.5 | 28.4+0.2 | 29.0+0.7
4 55.340.6 | 52.6+1.0 | 51.841.3 | 48.3+0.9 | 50.2+0.7 | 49.940.5 | 47.840.7 | 48.1+1.0 | 47.5+1.1
6 75.3+0.3 | 73.6+0.2 | 71.8+0.7 | 72.6+0.2 | 71.9+0.3 | 70.5+0.9 | 69.3+0.6 | 68.2+0.3 | 68.9+0.2
87.4+0.2 | 86.2+0.8 | 85.5+0.7 | 83.5+0.3 | 84.8+0.8 | 84.1+0.5 | 83.8+0.3 | 80.2+0.8 | 79.1+0.7
10 | 95.840.6 | 94.7+0.7 | 93.5+0.3 | 92.6+0.2 | 93.5+0.7 | 92.9+0.4 | 91.4+0.6 | 90.6+0.2 | 88.7+0.6
12 | 98.5+0.5 | 98.0+0.4 | 97.4+0.8 | 96.7+1.0 | 96.2+1.1 | 95.9+0.6 | 95.3+0.5 | 94.7+1.2 | 94.3+0.8

=]

The after, to examine the drug release kinetics of AZ and SP from thermosensitive dental sols-gel, the drug
release statistical data was imperiled to fit well known kinetics models such as zero order, first order, higuchi,
and peppas. After the deep statistical interpretation of data, the best fit model was established to be zero order
that containing correlation coefficient, r* of more than 0.999 value with a consistency. The release performance
designated to the release of drug was well controlled and also drug released from the thermosensitive dental
sols-gel system up to desired time that was till the 12" hour and specified the effectiveness of the system for
periodontal disease infections as depicted in Table No. 12.

Table No.12: Data statistics model fitting of % drug released of AZ and SP

Code Zero order First order Higuchi Peppas

AZ SP AZ SP AZ SP AZ SP
F1 0.9995 | 0.9990 | 0.8734 0.8876 0.9726 0.9815 0.9715 0.9834
F2 0.9800 | 0.9997 | 0.8802 0.9652 0.9238 0.9996 0.9166 0.9982
F3 0.9839 | 0.9802 | 0.9829 0.9786 0.9115 0.9989 0.8899 0.9992
F4 0.9978 | 0.9989 | 0.8791 0.8162 0.9123 0.9998 0.9870 0.9991
F5 0.9997 | 0.9998 | 0.9795 0.9871 0.8997 0.9860 0.8880 0.9795
F6 0.9998 | 0.9902 | 0.8980 0.8898 0.8987 0.9871 0.8971 0.9680
F7 0.9996 | 0.9991 | 0.8872 0.9942 0.9665 0.9865 0.8865 0.9872
F8 0.9855 | 0.9982 | 0.9822 0.8763 0.8833 0.9705 0.9605 0.9822
F9 0.9998 | 0.9992 | 0.9850 0.9875 0.9765 0.9930 0.9830 0.9850

Statistical Analysis of Responses by Design Expert 8.0.7

Statistical investigation of the experimental design was done by Design Expert software that of version 8.0.7
that was from Stat-Ease, Inc., Minneapolis, USA and the second order polynomial equations were established.
The transformed equations attained after elimination of non-significant coefficients were designed as;

A) Sol-Gel Transition Temperature (Y1)

Y1=27.19 + 1.78 X1 —0.089 X12 + 1.52 X1X2 — 0.81 X12X2—1.95X1X22 + 0.87 X12X22 Eq.3.4
B) Mucoadhesive Strength (Y2)
Y2 =26.02+4.10 X2 —4.19 X12—- 1.37X1X2—-3.32X12X2 + 2.08 X1X22—-1.98X12X22 Eq.3.5

C) % CDR at 12" hr (Y3)
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Y3=77.11 + 6.11 X1 + 0.21 X12 + 0.041 X2 + 0.39 X1 X2 — 0.14 X2 X1 — 0.028 X1X22 —1.16X12X22
Eq. 3.6

Where X1 = Concentration of pluronic F127
X2 = Concentration of Carbopol 934 P

Using the overhead polynomial equations 3D response surface were plotted and graphs were generated which
were used to envisage the consequence of independent variables on response variables. Here, plots of response
surface had explained that three aspects, sol-gel transition temperature, mucoadhesive strength and % CDR at
12" hour were had important effect on dependent variables.

In-Vitro Antibacterial Activity

After drug release study, in-vitro antibacterial activity was conducted out using periodontitis producing
facultative anaerobic bacterium S. mutans. Among all, optimized formulation F9, solution of pure AZ that set as
positive control and formulation F9 without AZ and SP set as negative control. The zone of inhibition of drug
loaded optimized formulation F9 was found to be 26 + 0.86mm. That for positive control was found to be 16.12
+0.43mm, nevertheless no zone of inhibition was observed for negative control. The in-vitro antibacterial
activity exposed that the gel was able to hinder the growth of microbes more efficiently rather than pure drug
solution.

Assimilation of AZ in the polymer matrix providing a system that confirmed continuous and slow delivery of
drug from the matrix to exercise the antibacterial effect that was not possible for pure solution of the drug AZ.
No zone of inhibition was found in the negative control indicated that Carbopol 934P and Pluronic F127 possess
no antibacterial activity, they were inert.

Stability Studies

Stability study results exposed that improved formulation F9 was stable when stored at 25°C with 60% RH and
at 40°C with 75% RH for period of 90 days. The drug content was analyzed to be greater than 95% till the end
of 90 days specified the stability of developed system. Similarly, drug content of STP was also analyzed for 90
days. It was found that drug content of STP was not decreased significantly during the 90 days period and was
remained in the acceptable range as per Food chemical codex 2003. The study indicated that periodontal sol
may remain stable in long terms of storage. The organoleptic traits of the gel remained unchanged. Therefore,
this formulation was stable at diverse conditions of temperature and humidity as depicted in Table No. 13.

Table No. 13: Data statistics of stability study for optimized formulation F9

Time | Colour | Odour | At25°+2°C & 60% RH | At 40° +2°C & 75% RH
(Days) | change | change (% Drug content) (% Drug content)
7ZA SP AZ SpP
0 - - 98.33+1.1 98.52+1.6 98.50+1.5 | 98.82+1.06
30 - - 97.68+1.8 98.78+1.9 97.10%1.2 | 97.42+1.43
60 - - 97.80+1.4 97.81+1.5 96.78+1.6 | 96.40+1.06
90 - - 96.13%2.1 96.124+2.6 95.61%+1.7 | 95.19+1.66
DISCUSSION

The total of nine formulations (F1-F9) were prepared in this research project by Pluronic 127F and Carbopol
934P polymers combination, here, the Pluronic was used to provide gelling like properties and thermal sensitive
transition of dental solution into a gel on the applying it on patient’s dentine and periodontal cavity. Whereas,
Carbopol was used to contribute its mucoadhesive property, so that gel can adhere to the gum-dental mucosa
effectively after application.

The prepared formulations were also evaluated for their various physicochemical parameters in which solution
to gel transition temperature, pH of solution, syringe-ability and mucoadhesive strength of transit gel were the
most significant parameters for formulation administration. All nine dental sol formulations were analyzed for
the percent drug release (%CDR) of azadirachtin and serratiopeptidase in 12 hours of duration. After statistical
interpretation of data, it was established that, sol-gel system provided zero order-controlled release of drugs in
12 hours.

After analyzing all the above parameters with Design Expert 8.0.7, formulation with code F9 was selected as
optimized one and subjected for the accelerated stability studies where it was found satisfactory on all results.
Developed and optimized formulation F9 has a future potential of therapeutically effective system of dental sol-
gel to treat periodontal inflammatory anaerobic infections.
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CONCLUSION

The effect of thermosensitive dental sol-gel of azadirachtin and serratiopeptidase was evaluated for the
antibacterial activity for dental restoration and periodontal regeneration. The formulations were evaluated for
the physicochemical parameters, mucoadhesive strength and %CDR for 12 hours duration. From the result it
can be concluded that formulation (F9) has a potential to become an effective candidate for the treatment of
periodontal inflammatory condition caused by anaerobic infections.
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ABSTRACT

Phenolics, secondary metabolites, of plant play a major role in the defence mechanism against the diverse
variety of pests. These phenolics are mainly found in high concentrations in the bark, roots and leaves of plants.
In the present study, two partitioned fractions viz. ethyl acetate and water fraction, of acetone bark extract of
Acacia nilotica with their respective LCs, concentration were incorporated in the diet of second instar larvae (6
days old) of Spodoptera litura to assay the activity of antioxidant and detoxification enzymes. The study
revealed that both the fractions significantly altered the activity of antioxidant and detoxification enzymes of S.
litura.

Keywords: phenolics, secondary metabolites, Spodoptera litura, Acacia nilotica

INTRODUCTION

The extensive use of synthetic pesticides all over the world to raise the crop productivity for feeding the ever
increasing population has led to a huge amount of side effects on the human health. Due to this the focus is on
the use of biopesticides, mainly plant secondary metabolites. Secondary metabolites in plants act as antibiosis
agents against insects (Panda and Khush, 1995). Among the plant secondary metabolites, phenolics are the
largest class which have a variety of functions in plants along with their interaction with other organisms and
environmental factors (Elliger et al., 1980). Phenolics play an important role in the plant’s defense mechanism
as they repel or kill microorganisms and resist herbivory (Dreyer et al., 1981; Ikonen et al., 2001; Upasani et al.,
2003; Lattanzio et al., 2006). Acacia nilotica is a medicinal plant whose bark is a rich source of phenolic
compounds with insecticidal activity against S. litura (Gautam et al., 2018; 2021). The antioxidant and
detoxification enzymes in insects serve as a powerful assemblage which detoxify these defense chemicals by
oxidation, reduction, hydrolysis or conjugation of molecules (Scott and Wen, 2001). The present study is an
attempt to further explore the effect of two partitioned fractions (ethyl acetate and water fraction) from acetone
bark extract of Acacia nilotica on various antioxidant and detoxification enzymes of Spodoptera litura.
Spodoptera litura is a polyphagous pest and it has been reported to attack 112 cultivated plant species and about
60 Indian species (Garad et al., 1984).

MATERIALS AND METHODS

Partitioned Fractions of Acetone Extract of A. nilotica

In a previous study, we reported the toxicity of six crude extracts viz. hexane extract, chloroform extract, ethyl
acetate extract, acetone extract, methanol extract and distilled water extract from the bark of A. nilotica against
S. litura larvae (Gautam et. al., 2018). Maximum adversity was observed with acetone crude extract which was
further partially purified into two fractions viz. ethyl acetate and water fraction (Gautam and Sohal, 2015) (Flow
Chart 1).

INSECT ASSAYS

Rearing of Spodoptera litura
The culture of S. litura was reared and maintained on castor leaves (Ricinus communis Linn.) in the insect
culture laboratory, maintained at 27+2°C, relative humidity 60% and photophase (LL16:DS).

Biochemical Assays

The second instar larvae i.e. 6 days old larvae of S. litura were used to assay the activity of antioxidant and
detoxification enzymes. The larvae were fed on diet incorporated with LCs, concentration (217.115 ppm) of E-
AE fraction and LCs, concentration (462.924 ppm) of W-AE fraction along with control. The larvae were then
procured and the activity of various enzymes was estimated for three time intervals i.e. 24h, 48h and 72h. Each
experiment had six replicates along with control for each time interval and the experiments were repeated twice.
In total seven enzymes were studied.

Superoxide Dismutase (SOD)
This enzyme activity was estimated according to the method given by Kono (1978). The homogenized larvae
(50mM Sodium carbonate buffer, pH 10.0) were centrifuged at 10,000rpm for 20 mins at 4°C in which the
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supernatant was used for the estimation of superoxide dismutase activity. The increase in absorbance was
recorded at 540nm at one minute interval for 5 minutes at 25°C.

Catalase (CAT)

The extraction and estimation of enzyme was done by the methodology given by Bergmeyer (1974). The
homoginized S. litura larvae (0.05M Potassium phosphate buffer, pH 7) were centrifuged at 2,500g for 20mins
at 4°. The absorbance was recorded at 240nm at one minute interval for 5 minutes at 25°C room temperature.

Ascorbate Peroxidase (APOX)

The enzymatic activity was estimated using the methodology given by Asada (1984). Centrifugation of the
larvae homogenized in 0.05M Potassium phosphate buffer, pH 7.0 at 10,000g for 40mins at 4°C. The decrease
in absorbance due to extinction of H,O, was recorded spectrophotometrically at 290nm at an interval of 30
seconds for 5 mins at 25°C.

Glutathione S-transferases (GSTSs)

The Chien and Dauterman (1991) methodology was used to estimate the activity of glutathione-S-transferases.
The S. litura larvae were homoginized in 0.01M Sodium phosphate buffer, pH 7.6 and were centrifuged at
10,000rpm for 30mins at 4°C. The increase in absorbance was recorded spectrophotometrically at 340nm at
intervals of one minute for 5 minutes at 25°C.

Esterases

The Katzenellenbogen and Kaftos (1971) methodology was used to extract and estimate esterases. The
homogenization of S. litura larvae was carried out in 0.01M Sodium phosphate buffer, pH 6.5 for 20mins at
10,000rpm at 4°C. The activity of enzyme was determined by recording the absorbance of end product at 540
nm at room temperature.

Acid Phosphatase (ACP)

The Mac Intrye (1971), methodology was used for determining acid phosphatase activity. The homogenate of S.
litura larvae was made in 0.05M Acetate buffer, pH 5. The homogenate was centrifuged at 10,000rpm for
20mins at 4°C. The formation of the end product was measured with spectrophotometer at 540nm.

Alkaline Phosphatase (Akp)

The methodology given by Mac Intyre (1971) was used for extraction and estimation of alkaline phosphatase.
The S. litura larvae homogenized in 0.05M Tris buffer, pH 8.6 were centrifuged at 10,000rpm for 20mins at
4°C. The formation of the end product was measured with spectrophotometer at 540nm.

RESULTS AND DISCUSSIONS

A significant effect of the two partitioned fractions of acetone bark extract of A. nilotica was observed on
antioxidant and detoxifying enzymes of S. litura with a variation in the degree of influence. Initially the
superoxide dismutase (SOD) activity was suppressed but a significant increase in enzyme activity was observed
at 72hour treatment interval. A similar induction in SOD activity in S. litura larvae was also perceived by Usha
Rani and Pratyusha (2013) when they were fed on cotton plant having high concentration of phenolic
compounds. Ahmad and Pardini (1990) had also reported an increase in SOD activity in the gut of T. ni, S.
eridania and P. polyxenes exposed to plant proxidants, quercetin and xanthotoxin.

Catalase activity was significantly increased in the larvae of S. litura treated with the partitioned fractions after
24hour of treatment but later when the treatment was prolonged for another 48hour, the enzyme activity
decreased which could be due to the high metabolic cost involved in sustaining higher levels of enzymes. A
significant increase in catalase activity in S. littoralis had also been observed by Krishnan and Kodrik (2006)
after the larvae were fed on leaves of potato, Solanum tuberosum L. containing an abundance of polyphenolic
compounds. Krishnan et al. (2007) too had reported an increase in catalase activity in colorado beetle,
Leptinotarsa decemlineata (Say) fed on potato leaves.

The significantly increased levels of ascorbate peroxidase were observed at 24hour treatment interval, but
thereafter declined when the treatment was extended for another 48hour. Krishnan and Kodrik (2006) associated
increased ascorbate peroxides activity to a strong oxidative response evoked by feeding S. littoralis on diet
containing phenolic compounds such as tannic acid. Both the partitioned fractions had induced the activity of
GST in the larvae of S. litura, however the enzyme induction after 72hour of treatment was higher with E-AE
than with W-AE fraction. Usha Rani and Pratyusha (2013) too had observed an induction in the activity of GST
in S. litura after feeding on leaves treated with phenolic acids such as gallic acid, caffeic acid and catechin. The
larvae of P. g. galucus fed on tulip tree (Liriodendron tulipifera L.) had high GST activity than those fed on
brass wood (Tilia Americana L.) (Lindroth, 1989) due to higher phenolic concentration in tulip tree.
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During the initial treatment of 24 hours the esterases activity was suppressed in the larvae of S. litura but later
increased significantly on prologation of treatment time to 72hour. A significant induction of esterases due to
plant phenolics and other allelochemicals has been earlier reported in S. litura (Mukherjee, 2003; Usha Rani and
Pratyusha, 2013). Both the partitioned fractions showed an increase in the activity of both the phosphatases
enzymes (acid and alkaline) in the larvae of S. litura at all treatment intervals but the acid phosphatase activity
was more pronounced. In comparison to all the enzymatic activities the E-AE fraction showed more pronounced
effect than W-AE fraction which could possibly be due to the high concentration of phenoilcs in it (Gautam and
Sohal, 2015).
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Figure 1: Effect of E-AE partitioned fraction of A. nilotica on the activity of antioxidant and detoxification

enzymes in the second instar larvae of S. litura.
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Figure 2: Effect of W-AE partitioned fraction of A. nilotica on the activity of antioxidant and detoxification

enzymes in the second instar larvae of S. litura
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ABSTRACT

The densities and speeds of sound and refractive indices of binary mixtures and pure components Ethyl laurate
(E.L) and 3-Methylbutan-1-ol (3M1B) were determined over the entire mole fraction range (0.1 to 0.9) at
various temperatures (298.15K, 303.15K, 308.15K, 313.15K, 318.15K). The excess thermodynamic properties
covering the excess molar volume (V") and excess isentropic compressibilities (K£) were calculated from the
measured results of densities and speeds of sound. The densities and speeds of sound were measured using
DSA5000M Anton Paar. The refractive indices of liquid mixtures were deliberate using Abbemat200. The
refractive indices (np) have been measured using mixing rules viz Lorentz-Lorentz (L.L), Gladstone —Dale
(G.D), Weiner-relation (W.R), Heller-relation (H.R). The experimental data compare very well with refractive
indices predicted using mixing rules for binary mixtures containing Ethyl laurate (E.L) and 3-Methylbutan-1-ol
(3M1B). The experimental data for binary mixtures involving Ethyl laurate (E.L) and 3-Methylbutan-1-ol
(3M1B) validate the mixing rules.

Keywords: Ethyl laurate, thermodynamic properties, mixing rules

1. INTRODUCTION

The greatest concern of present time is environmental pollution and the major cause observed for pollution is
particulate matter released in exhaust of conventional fuels. To limit this concern biodiesel can play a vital role,
as these can be the best substituent of conventional fuels. The advantage of biodiesels over conventional fuel is
its ability to reduce the exhaust emissions involving particulate matter. However, it hardly reduces the
concentration of nitrogen oxides in exhaust emissions [1]. The alcohol fuels can be used to blend to produce
biodiesel- alcohol blend in various percentages because of their miscibility with biodiesel [2,3]. The data
obtained from thermodynamic studies are of great utility for designing of processes involved in chemicals,
petrochemicals and pharmaceuticals. Biofuel is an alternate diesel fuel; it can be used in accessible diesel
engines with some modification [4]. Biodiesel is multi-factor mixture, change in fatty compounds contour will
affect its density, engine performance controls the composition of exhaust gases [4]. Excess molar volume is
very useful in quantitative prediction of molecular interactions in liquid mixtures [5-8]. These molecular
interactions in turn are very useful for designing new technological processes and solving various problems
related to engineering of instruments [9,10]. Even the molecular interactions also help in elucidation of
molecular structures. The excess thermodynamic properties of biodiesel alcohols are important for theoretical
and experimental studies which will provide information about the differences of size and structure of
molecules [2]. In present work we have studied the effect of temperature on the refractive indices, excess molar
volume (V) and excess isentropic compressibilities (KSE ) of binary mixtures involving ethyl laurate (E.L), 3-
methylbutan-1-ol (3M1B) over whole mole fraction range at various temperatures 298.15K, 303.15K, 308.15K,
313.15K and 318.15K. Various mixing rules like Lorentz-Lorentz (L.L), Gladstone-Dale (G.D), Weiner-relation
(W.R) and Heller-relation (H.R) relations are used to predict the refractive indices of the binary mixtures. These
properties can be used further for the prediction of structures and interactions involving solute and /or solvent in
binary liquid mixtures.

2. MATERIAL AND METHODS

Ethyl laurate (E.L) was supplied by TCI with purity higher than 99.5% and analyzed by GC. 3Methylbutan-1-ol
(3M1B) was purchased from Sigma-Aldrich with purity higher than 99%. All samples were readied
immediately after measurement of weight of solute and solvent in order to neglect the variation in chemical
composition of the mixtures. The densities and speeds of sound were determined using DSA5000M Anton paar
[10,11]. The refractive indices of liquid mixtures were determined using Abbemat200 refractometer which is
equipped with an automatic peltier temperature control providing a fast and precise automatic temperature
control of the sample [12,13]. The refractometer was calibrated by using doubly distilled water and toluene [14].
The liquid mixtures were injected using micro syringe and covered the whole prism by magnetic sample cover
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to avoid evaporation. The refractive indices of all binary mixtures were measured after attainment of constant
temperature.

3. RESULTS AND DISCUSSION

3.1 Excess Molar Volume
The excess molar volumes (V) for the binary mixtures involving (Ethyl laurate + 3-methylbutan-1-ol) were
calculated by using the densities measured experimentally, by using,

Vi= Z{:ixi M;(pi)~" - Z{Zixi M;(p)~* (D
Where, x; is mole fraction of component (i) and p;; and p; are densities of binary mixtures(i+j) and density of

pure component (i) respectively and M; is the molecular mass of component (i). the molecular masses of
component (i) and (j) are represented in Table 1

Table 1: Molecular masses of pure liquids.

Liquid Molecular mass
Ethyl laurate 228.15
3- Methylbutan-1-ol 88.15

(V®) values for the binary mixture involving ethyl laurate (E.L) and 3-methylbutan-1-ol (3M1B) over whole
mole fraction range at various temperatures are calculated using equation (1) and represented in Table 2 and
Fig 1.

Table 2 The excess molar volumes (VF) for ethyl laurate(x;) + 3-methylbutan-1-ol (1- x;) as a function of mole
fraction (x;)at various temperature 298.15K, 303.15K, 308.15K, 313.15K, 318.15K.

X; VE(298.15K) | V5(303.15) | VE(308.15) | V¥(313.15K) | V*(318.15K)
0.12915 0.09203 0.09953 0.10953 0.11672 0.12922
0.21964 0.14641 0.15641 0.17141 0.18360 0.20110
0.31355 0.18983 0.20636 0.22323 0.24177 0.26012
0.40755 0.21079 0.23330 0.25221 0.27267 0.29518
0.52710 0.20504 0.22383 0.24304 0.26371 0.28544
0.60935 0.18605 0.20150 0.22002 0.24270 0.26023
0.72342 0.15881 0.17238 0.18664 0.20338 0.22321
0.80782 0.13844 0.15063 0.16313 0.17681 0.19321
0.92989 0.08622 0.09483 0.10112 0.10915 0.11547

0.40
0.35 —
0.30 —
0.25 —
VE 0.20 —
0.15 —
0.10 —
0.05 —
0.00 ]

Figl: Excess molar volume (V") versus mole fraction (x;) in binary mixtures involving ethyl laurate (x;) + 3-
methylbutan-1-ol (1- x;) at various temperatures (®)298.15K, (@)303.15K, (A )308.15K, (¥)313.15K,
(#)318.15K.

From the Fig 1, it is clear that (V") values are positive over the complete range of composition. Variation in
excess molar volumes with change in composition can be explained in terms of molecular structural, physical
and chemical factors [2]. The difference in shape, size of components and free volume arises due to structural
characteristics. However, decrease in dipolar association or dissociation of the components or hydrogen bond
formation between unlike molecules can affect the physical and chemical factors. As ethyl laurate (E.L) is a
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polar and non-associating liquid while 3-methylbutan-1-ol (3M1B) involves hydrogen bonding due to presence
of hydroxyl groups. So ethyl laurate (E.L) is non associating while 3-methylbutan-1-ol (3M1B) is associated
liquid in pure state. So, addition of ethyl laurate (E.L) to 3-methylbutan 1-ol (3M1B) leads to disruption of H-
bonding in 3-methylbutan-1-ol. It causes increase in excess molar volume and the same is reflected in
experimental work. Even this disruption continues with increasing temperature and consequently V* values for
the binary mixture increases with increasing temperature as shown in Fig 1. Maxima in V* versus mole fraction
(x;) curve for the binary mixture at various temperatures is observed at mole fraction (x; = 0.44). it reflects that
addition of ethyl laurate (an-ester) to 3-methylbutan-1-ol (3M1B) leads to breaking of hydrogen bonding in 3-
methylbutan-1-ol (3M1B) up to (0.44) mole fraction further addition of Ethyl laurate (E.L) to 3-Methylbutan -1-
ol (3M1B) leads to formation of weak dipole -dipole interaction between ethyl laurate (E.L) and (3-
methylbutanl1-ol) (3M1B).

3.2 Excess Isentropic Compressibilities
The excess isentropic compressibilities («£) were measured by equation (2).

KE = K- 1Ki4 ()

ks =(pu’)" (3)

2 koo 3?2
K=Y, ¢ [Ks,i + %]'T(Zﬁi Xiv;) —((?E: iiil;i)(‘*) (kcs) values are
determined using equation (3) by using densities and speeds of sound of binary mixture ethyl laurate (E.L) and
3- methyl butan-1-ol (3M1B) over whole mole fraction range at various temperatures. (k%) is measured using
equation (4) by using the literature values of various parameters involved in this equation. Excess isentropic
compressibilities(kZ) are further measured by equation (2). Speeds of sound of pure liquids measured

experimentally at different temperatures are reported in Table 3.

Table 3: Experimental speeds of sound (u) of pure components at T = 298.15K, 303.15K, 308.15K, 313.15K,

318.15K.
Liquids Temperature | Speed of sound (ms™)

Ethyl laurate 298.15K 1320.58
303.15K 1302.46

308.15K 1284.33

313.15K 1266.36

318.15K 1248.53

3-Methylbutan-1-ol 298.15K 1230.78
303.15K 1214.10

308.15K 1197.40

313.15K 1180.77

318.15K 1164.23

While (k£) values for the binary mixtures at different temperature over the whole mole fraction range are
reported in Table 4. The (x£) values over whole molefraction range at different temperatures are represented
using graphs in Fig 2.

Table 4: The excess isentropic compressibility («Z)of Ethyl laurate (x;) + 3-Methylbutan-1-ol (1-x;) as the
function of mole fraction (x;) at various temperatures 298.15K, 303.15K, 308.15K, 313.15K, 318.15K.

X; kE (298.15K) | k£ (303.15) | £ (308.15) | k£ (313.15K) | k£ (318.15K)
0.12915 | -1.87059E-8 | -1.91602E-8 | -1.97874E-8 | -2.01335E-8 | -2.09338E-8
0.21964 | -2.90956E-8 | -2.98959E-8 | -3.08692E-8 | -3.15542E-8 | -3.24122E-8
0.31355 | -3.57339E-8 | -3.66957E-8 | -3.76387E-8 | -3.86405E-8 | -3.97061E-8
0.40755 | -3.66475E-8 | -3.76301E-8 | -3.87176E-8 | -3.97069E-8 | -4.08992E-8
0.52710 | -3.27440E-8 | -3.36958E-8 | -3.46857E-8 | -3.57050E-8 | -3.67605E-8
0.60935 | -2.89534E-8 | -2.98825E-8 | -3.08718E-8 | -3.18020E-8 | -3.27913E-8
0.72342 | -2.26332E-8 | -2.33147E-8 | -2.40236E-8 | -2.47820E-8 | -2.55576E-8
0.80782 | -1.65328E-8 | -1.71189E-8 | -1.76655E-8 | -1.80940E-8 | -1.86406E-8
0.92989 | -6.27633E-9 | -6.43286E-9 | -6.62706E-9 | -6.79179E-9 [ -6.96899E-9
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(xE) values provide information related to close packing of molecules and compressibility of liquid mixtures.
These informations are based on the aggregate effects of different contributions made by (1) intermolecular
interactions between components of mixtures; (2) close packing of molecules; and (3) depolymerization of
associated molecular species. The first two factor lead increase in density and hence make the mixture less
compressible while the (3) factor lead to decrease in density and make the mixture more compressible. From

Fig 2 it is clear that (x£) values are negative over the whole mole fraction range. It is because of dominance of
first two factors over the (3) factor.

0.00E+000 —

-1.00E-008 S
wwn
x

-2.00E-008

-3.00E-008 4

-4.00E-008

0.0 0.2 0.8 1.0

0.4 0.6
Xj

Fig 2: Excess isentropic compressibility (k£) versus mole fraction (x;) in binary mixtures involving ethyl
laurate (x;) + 3-Methylbutan-1-ol (1- x;) at various temperatures (®)298.15K, (#)303.15K, ( A)308.15K,
(V)313.15K, (#)318.15K.

3.3 Excess Refractive Indices

The excess refractive indices(n5) were calculated using the equations (5 to 6) [12].
nE = np-nit ()

ng' = [b1.n1+d2.13,,1"(6)

Where (np) is the refractive index of mixture and ¢;and ¢, are the volume fraction of component 1 and 2 and
(n¥) is ideal refractive index of mixture. And n and nj, are refractive index of pure component 1 and 2
respectively. The excess refractive indices values over the whole mole fraction range at different temperatures
are reported in Table 5 and the variation of excess refractive indices as a function of volume fraction of ethyl
laurate (E.L) + 3- methylbutan-1-ol (3M1B) presented in Fig 3.

Table 5: Excess refractive index (n%) versus mole fraction of Ethyl laurate (x;) and 3-Methylbutan-1-ol (1- x;)
at different temperatures (298.15K, 303.15K, 308.15K, 313.15K, 323.15K).

X; nk(298.15K) | nf (303.15) | nf (308.15) | nf (313.15K) | nf (318.15K)
0.12915 0.00302 0.0029 0.00286 0.00281 0.0028
0.21964 0.00458 0.00442 0.00437 0.00432 0.00422
0.31355 0.00444 0.00421 0.00404 0.00405 0.00399
0.40755 0.00216 0.00202 0.0019 0.00175 0.00164
0.52710 | -8.90E-04 -9.70E-04 -0.00109 -0.00149 -0.00149
0.60194 -0.00193 -0.00199 -0.00209 -0.00229 -0.00228
0.72342 -0.00212 -0.00221 -0.00222 -0.00232 -0.00232
0.80782 -0.00172 -0.00177 -0.00181 -0.00185 -0.00184
0.92989 | -7.40E-04 -8.40E-04 -7.40E-04 -7.40E-04 -7.40E-04
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Fig 3: Excess refractive indices (n5) versus mole fraction (x;) in binary mixtures involving ethyl laurate (x;) +
3-methylbutanl-oL (1-x;) at various temperature (™)298.15K, (0)303.15K, (A )308.15K, (¥)313.15K,
(#)328.15K.

The excess refractive indices of binary mixtures of ethyl laurate (E.L) and 3-methyl butan-1-ol (3M1B) at
various temperatures (298.15K, 303.15K, 308.15K, 313.15K, 318.15K) were measured over entire mole
fraction range. The excess refractive indices (n5) shows positive and negative values over the whole mole
fraction range, with maxima at (x;= 0.26) and minima at (x;= 0.67). The same tendency has been observed at all
temperatures. The positive values of excess refractive index (on the basis of volume fraction) are considered to
be due to the presence of significant interactions in the mixtures, whereas negative values indicate weak
interactions between the contributing components of the mixtures [9].

In earlier days the refractive index of binary or ternary mixtures were estimated from the pure components by
using certain mixing rules [15-17]. Generally, Lorentz-Lorentz (L.L), Gladstone-Dale (G.D), Weiner-relation
(W.R), Heller-relation (H.R) are commonly used as mixing rules [14]. The goal of our research work is to
validate the mixing rules Lorentz-Lorentz (L.L), Gladstone-Dale (G.D), Weiner (W), Heller (H) relations for
predicting the refractive indices of liquid mixtures involving Ethyl laurate (E.L) and 3Methylbutan-1-ol(3M1B)
as a function of temperature and mole fraction and effect of temperature and mole fraction in intermolecular
interactions [16,17].The equations for mixing rules are as follows:

Lorentz-Lorentz (L-L)

mi- == (n% — 1) ¢1+(E) b2(7)

nf, +2  \n?+2 nZ+2
Gladstone-Dale (G.D)
ngp-1=(n-Dd1+(n2- D, )]
Weiner-relation (W.R)
2 2 2 2
nwr - N1 _ (Mz— N7
nZ, p+2n2 (n% + Zn%) b, ®)
Heller-relation (H.R)
ny 2
ngr —Ny; _ 3 (E) -1
. 2[(,1_2)2” b (10)
nq
Where, x; is mole fraction and ¢, and ¢, are volume fractions and n is the refractive index of mixture x; and
X, and pure components have refractive index n; and n,, the volume fractions are obtained from ¢4 = % ,
11 2V2
vy and v, are the molar volume of constituent 1 and 2. The theoretical and experimental values over the whole
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mole fraction range at different temperature are reported in Table 6 and Root mean square deviation (RMSD) is
used as a technique to determine how much a system's theoretical approach deviates from its experimental
approach. It follows from the following relation.

1/2

1
RMSD = NZ(nexp ~Neat)’

4

Where , N is experimental data points. Table 7 shows the R.M.S.D values for Gladstone-Dale (G.D), Lorentz-
Lorentz (L.L), Heller-Relation (H.R), and Wiener-Relation (W.R). All of the systems' G.D, L.L, H.R, and W.R
work well, and each correlation's RMSD value is very small.

Table 6: Theoretical and experimental values of refractive indices in Ethyl laurate (x;) and 3Methylbutan-1-ol
(1- x;)at various temperatures 298.15K, 303.15K, 308.15K, 313.15K, 323.15K listed in table -6

At 298.15K
Xi NEXP) NG.p nLL NHR Nw R
0.12915 1.4091 1.406053 | 1.406043 | 1.405987 | 1.406590
0.21964 1.4134 | 1.408787 | 1.408758 | 1.408729 | 1.409255
0.31355 1.4176 | 1.413109 | 1.413061 | 1.413063 | 1.413471
0.40755 1.4202 | 1.418018 | 1.417964 | 1.417986 | 1.418264
0.52710 1.4225 | 1.423354 | 1.423313 | 1.423337 | 1.423482
0.60935 1.4240 | 1.425927 | 1.425900 | 1.425917 | 1.426000
0.72342 1.4260 | 1.428102 | 1.428091 1.428098 | 1.428131
0.80782 1.4272 | 1.428937 | 1.428933 | 1.428936 | 1.428949
0.92989 1.4287 | 1.429442 | 1.429442 | 1.429442 | 1.429444
At 303.15K
X NEXP) NG.p nLL Ny R Nw.R
0.12915 1.4069 | 1.403958 | 1.403948 | 1.403891 | 1.404500
0.21964 1.4112 | 1.406703 | 1.406674 | 1.406644 | 1.407175
0.31355 1.4153 | 1411042 | 1.410994 | 1.410996 | 1.411407
0.40755 1.4180 | 1.415971 1.415916 | 1.415938 | 1.416220
0.52710 1.4204 | 1.421328 | 1.421288 | 1.421311 1.421458
0.60935 1.4219 | 1.423912 | 1.423885 | 1.423902 | 1.423986
0.72342 1.4239 | 1.426096 | 1.426085 | 1.426092 | 1.426125
0.80782 1.4252 | 1.426935 1.42693 1.426934 | 1.426947
0.92989 1.4266 | 1.427442 | 1.427442 | 1.427442 | 1.427443
At 308.15K
Xi NExp) NG.p N NHR Nw R
0.12915 1.4047 | 1.401853 | 1.401842 | 1.401787 | 1.402391
0.21964 1.4090 | 1.404586 | 1.404557 | 1.404528 | 1.405055
0.31355 1.4130 | 1.408908 1.40886 1.408862 | 1.409271
0.40769 1.4158 | 1.413816 | 1.413762 | 1.413784 | 1.414064
0.52710 1.4181 1.419153 | 1.419112 | 1.419135 | 1.419281
0.60936 1.4197 | 1.421726 | 1.421699 | 1.421716 | 1.421800
0.72342 1.4217 | 1.423902 1.42389 1.423898 1.42393
0.80778 1.4229 | 1.424737 | 1.424732 | 1.424736 | 1.424749
0.92989 1.4245 | 1.425242 | 1.425242 | 1.425242 | 1.425244
At 313.15K
Xi NEXP) NG.p nLL Ny R Nw R
0.12915 1.4026 | 1.399752 | 1.399742 | 1.399686 | 1.400292
0.21964 1.4068 | 1.402486 | 1.402457 | 1.402427 | 1.402955
0.31355 1.4109 | 1.406807 | 1.406759 | 1.406760 1.40717
0.40769 1.4135 | 1.411715 | 1.411661 1.411682 | 1.411963
0.52710 1.4156 | 1.417052 | 1.417011 1.417034 1.41718
0.60936 1.4174 | 1.419625 | 1.419599 | 1.419615 | 1.419699
0.72342 1.4195 | 1.421802 | 1.421790 | 1.421798 | 1.421830
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0.80778 1.4208 | 1.422637 | 1.422632 | 1.422636 | 1.422649
0.92989 1.4224 | 1.423142 | 1.423142 | 1.423142 | 1.423143

At 318.15K
X NExp) NG.p NpL NHR Nw R
0.12915 1.4005 | 1.396552 | 1.396550 | 1.396483 | 1.397116
0.21964 1.4046 | 1.396873 | 1.396869 | 1.396805 | 1.397428
0.31355 1.4087 | 1.397289 | 1.397281 | 1.397222 | 1.397833
0.40769 1.4113 | 1.398029 | 1.398016 | 1.397964 | 1.398555
0.52710 1.4134 | 1.399132 | 1.399111 | 1.399070 | 1.399630
0.60936 1.4152 | 1.400465 | 1.400436 | 1.400407 | 1.400929
0.72342 1.4173 | 1.419601 | 1.419589 | 1.419597 | 1.419629
0.80778 1.4186 | 1.405547 | 1.405497 | 1.405503 | 1.405887
0.92989 14202 | 1.412652 | 1.412604 | 1.412628 | 1.412828
Table 7: Root mean square deviation (RMSD) for binary mixture at various temperatures (298.15 to 318.15)K.
T/K G.D L.L H.R W.R

298.15K | 0.0027 | 0.0028 | 0.0028 | 0.0025

303.15K | 0.0027 | 0.0027 | 0.0027 | 0.0025

308.15K | 0.0026 | 0.0026 | 0.0027 | 0.0024

313.15K | 0.0026 | 0.0027 | 0.0027 | 0.0024

318.15K | 0.0107 | 0.0107 | 0.0108 | 0.0103

CONCLUSION

The experimental densities and speeds of sound of binary mixture involving Ethyl laurate with 3-Methylbutan-
1-ol at various temperatures (298.15K, 303.15K, 308.15K, 313.15K, 318.15K) were measured using DSA.
Excess molar volumes (V) for established system showed positive values and excess isentropic showed
negative values over the whole mole fraction range. Furthermore, excess molar volumes(VF) are increasing and
excess isentropic compressibilities(x5) become more and more negative with increasing temperature. The
refractive indices were calculated using mixing rules viz. Lorentz-Lorentz (L.L), Gladstone-Dale (G.D),
Weiner-relation (W.R), Heller-relation (H.R) and compare very well with the experimental refractive indices.
So, the experimental data for binary mixtures involving ethyl lurate (E.L) and 3-methylbutan-1-ol (3M1B)
validate the mixing rules.
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ABSTRACT

Ecocriticism has basically originated from the uncontrolled exploitation of the environment by humans, creating
natural and climatic hazards. Though ecocriticism, cannot stop the environmental hazards from happening, it
can definitely create a consciousness in people with the help of literature. The works of both Easterine Kire
from North East India and Chinua Achebe from Nigeria, Africa, are embodied with the awareness of nature and
its influence on human beings. The character of Vilie, from ‘When the River Sleeps’, by Easterine Kire, a
member of the Angami tribe of Nagaland, is the protector of forest and his life completely revolves around it.
Likewise, Okonkwo, from the Igbo tribe of Nigeria, in ‘Things Fall Apart’ by Chinua Achebe, is shown to be
successful and in peace only when he follows and respects Goddess Ani, the Earth Goddess. Thus, emphasizing
the never-ending importance of nature in their lives. This research paper is an attempt to recognize the
interconnection between nature and literature, a comparative study of ecocriticism in the novels of Easterine
Kire ‘When the River Sleeps’ and Chinua Achebe’s ‘Things Fall Apart’. The methodology used to achieve the
above objective is the conceptual examination of the theory of ecocriticism.

Keywords: Ecocriticism, North East India, Nigeria, Easterine Kire, Chinua Achebe

Ecocriticism, the term was first used in the essay ‘Literature and Ecology; An experiment in Ecocriticism’,
1978, by William Rueckert. His main purpose was to apply the ecological terms in understanding literature.
Ecocriticism is a critical theory which has developed gradually form the 1990°s. The Association for the Study
of Literature and Environment (ASLE), in the United States, hosts a conference twice a year, for researchers
who deal with environmental concerns in literature and humanities, in general. Ecocriticism has been influenced
by many different subjects and studies. Primarily, it is influenced by ecology, sociology, philosophy, feminism,
Marxism, to name a few.

Ecocriticism basically works on two levels. In the first it tries to draw together a culture’s ecological approaches
from the texts related to that particular culture. This deals in the present or the contemporary understanding of
environmental problems faced by a particular culture at a specific time. At the second level it uses canonical
texts to interpret and understand ecocriticism by re-reading it. At this level, it highlights the attitude to nature
present in those times, through these texts. For Example, Henry David Thoreau ‘Walden; or, Life in the Woods’
(1854). In the novel, the protagonist is seeking solitude, self-sufficiency, and harmony in the woods and trying
to understand the philosophical implications of the quest to find a meaningful existence in this world. The
serenity of nature, the changing of seasons, the availability of food with the change in seasons all are
highlighted by the author. It also reflects on the prevailing attitude in nature in the early 19" Century.

Ecocriticism pursues to study, explore and analyse texts which emphasize nature, relationship and attitude
towards non- human life in every period, conflict between rationality and emotions, developmental changes
causing harm to nature are many of the approaches which are included in the study of ecocriticism.

Another approach which focuses on environmental issues concerning the third world countries has been
propagated by Juan Martinez-Alier and Indian thinker Ramchandra Guha. According to them, there is a strong
link “between poverty and ecological degradation, especially in Asian and African countries.” (Nayar, 2009).
Environmental issues in these countries are multifaceted than the developed countries. Social inequalities,
illiteracy, poverty, population and sustenance on farming has made land-use very haphazard. This makes it
difficult to protect the wilderness and environment. To follow the approaches adopted by the first world
countries in this respect will not work in the third world countries. A noted historian and thinker, Ramchandra
Guha, mentions that third world countries like India and Africa, cannot have developmental models based on
Western approaches. Conservational idea of ecology which the West follow may overlook the cultural and
social practices which are followed by local people since ancient times.

The term ‘environmentalism for the poor’ (Nayar, 2009) was an idea developed by Ramchandra Guha and
Martinez-Alier. They suggest a simple framework that environmental issues in the third world or poor nations
cannot be disconnected from the concerns of daily income, dispersal of resources and social justice. Many tribes
cut wood for fuel which is a basic necessity for survival and to argue that it leads to de-forestation and therefore,
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should be stopped, would lead to injustice and inequality. Many environmental movements have therefore, been
initiated which stand for the preservation of the ecosystems that are necessary to help the poorer sections of the
society to survive.

Thus, it becomes imperative that an approach of ecocriticism to the literature of the third world countries should
be more focused, on their strong links with the local communities and environment. This would lead to creating
a balance between nature, life and literature.

Nagaland, one of the north eastern states in India and Nigeria, one of the countries on the western coast of
Africa, placed almost at the opposite ends of the world, are quite similar. in the sense that they both are situated
in the midst of environmental beauty. The people residing in both these places are an amalgamation of different
tribes who believe in Goddess Nature, and abound in myths, folklores and oral traditions. Both these parts were
under colonial rule and had to fight for their freedom. And most importantly, the people in these regions had to
face the annihilation of their local religion and customs by the White Missionaries and Christianity was forced
on them.

Nagaland is a land shrouded in mystery, occupied by vibrant people, who passionately guard their culture. It is a
land occupied by hunters, warriors and dancers, bursting with forests, rivers, valleys and mountains. It has a
tropical climate. The plant and animal life exits as in a tropical region. The green forests provide not just the
precious timber but also provide bamboo, palms and rattan. Nagaland has a varied wildlife. Wild animals such
as tigers, leopards, bears, elephants, numerous species of monkey, deer, etc. can be seen in the dense and green
forests.

There are more than twenty Naga tribes and numerous subtribes and everyone has a precise geographic location.
These tribes share many cultural traits, but they are also kept themselves isolated from each other and avoid
creating larger communities.

It only in the last few decades that North East Indian literature has been noticed by main stream Indian writing
in English. The literature and works of the authors of the North East India then without fail reflect the closeness
with nature. Many of the writers have spun their novels/stories around nature, folklore, myths and spirits.
Ecology or ecocriticism has been seen in the works of like Mamang Dai, Janice Pariat, Easterine Kire,
Nzanmongi Jasmine Patton, Temsula Ao, Mitra Phukan, Monalisa Changkija, Rashmi Narzary etc.

Mamang Dai’s novel, ‘The Legends of Pensam’ (2006), showcases the unique ecological wisdom of the Adi
tribe of Arunachal Pradesh and promotes an eco-mystical way of living. It highlights the vast restructuring of
nature which has been done and justified on the grounds of development. How materialism and commercialism
has uprooted the deep ecological connections of the Khasi tribe, is demonstrated in Janice Pariat’s ‘Boats on
Land’ (2012),

‘A Girl Swallowed by a Tree: Lotha Naga Tales Retold’ (2014) by Nzanmongi Jasmine Patton’s focuses on the
mutual relationship of humans with forests, trees, and animals on earth. Temsula Ao’s ‘Laburnum for My Head’
(2009), has distinctly shown how worshipping, preserving, and living in complete harmony with nature are the
only ways to ascertain continuity against the winds of ecological changes. Another North East writer, who has
spoken about the insurgency of the 1970-80’s in Assam is Mitra Phukan’s ‘The Collector’s Wife’. This novel
shows the interdependence of the protagonist with nature for its survival.

Located towards the western coast of Africa, is the country of Nigeria, which has a mixed geography, and the
climate too ranges from arid to humid. Nevertheless, Nigeria is quite famous for its varied people. It boasts of
innumerable dialects and languages. Most known languages of Nigeria are Tev, Igbo, Yoruba, Fula, Edo,
Hausa, Ibibio and of course English. There is no dearth of natural resources in Nigeria, such as natural gas and
petroleum. Due to its tropical nature, Nigeria has a wet and dry climate most part of a year. Freshwater swamps
and mangroves occur along the coast leading to thick tropical rainforests. The oil palm trees that grow
uninhabited in Nigeria are preserved after forest cultivation, which leads to economic prosperity.

Many African writers are therefore nature writers too. Their works and nature are interconnected. African
societies are conservative and practice conservation of all natural resources, mainly environment. African
writers like Wole Soyinka, Ben Okri, Chinua Achebe, Ngugi wa Thiong’o, Chimamanda Adichie, J.M.Coetzee,
have all demonstrated the use of nature in their works.

The literature of Nigeria is greatly influenced by its local environment. For example, the oil palm has a great
significance in Nigerian literature. Chinua Achebe in ‘Things fall Apart’, Soyinka in ‘The Road’ and ‘A Dance
of Forests’ use oil palms to a great extent. Tribal and rural background is another distinctive feature of Nigerian
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writing. The most popular African novel by the well-known Nigerian author Chinua Achebe, Things Fall Apart
by Achebe, is set in the village of Umuofia. In the Igbo language it means ‘children of the forest’. Again,
Achebe’s second novel Arrow of God has its setting in the Igbo village of Umuaro.

Wole Soyinka, one of the well-known writers of Nigeria, in his novel ‘The Swamp Dwellers’ talks about the
Nigerian swamps. Other Nigerian writers such as Amos Tutualo, Cyprian Ekwensi and Elechi Amadi have also
published works that revolve around the ecology of Nigeria. In Ekwensi’s ‘Burning Grass’, too ecology plays
an important role. Another famous South African writer, J.M.Coetzee, has written novels which are influenced
by African environment. The protagonist of his novel ‘Disgrace’, revolves around the alienation face by the
protagonist on his own land.

Thus, nature writing or ecological writing has emerged as a ‘literature of hope’ in the North East Indian and
African literature. The intimacy with nature is reflected in their works and have become excellent examples of
ecocriticism texts.

Born in Kohima, in Nagaland, a North East state in India, Easterine Kire, is a well-known novelist, short-story
writer as well as a poet. Most of her novels are based on the indigenous tribes of Nagaland. She presently lives
in Norway. Easterine Kire is also the first poet from Nagaland to have published in English. In 2003, Easterine
Kire published her first novel, ‘A Naga Village Remembered’. It was later republished as ‘Sky is my father: A
Naga Village Remembered’ in 2018. In 2011, Easterine Kire received the Governor’s Medal of excellence for
the novel ‘Bitter Wormwood’, which tells the story about Naga freedom struggle. It was nominated for the
Hindu Lit for Life prize in 2013. Easterine Kire is also a reputed children’s author from Nagaland who has
recently published her fifth children’s book ‘The Dancing Village’. Her other published works are, ‘A
Respectable Woman’ (2019), ‘Don’t Run, My love’ (2017), ‘Son of the Thundercloud’ (2016), ‘When the River
Sleeps’ (2014) and ‘A Terrible Matriarchy’ (2007).

‘When the River Sleeps’, is the story of a hunter who is in his forties. He is the protector of the forest and has
made forest his home. Vilie is frequently troubled by a dream of a specific river which was talked about by the
seers of his ancestral village where he lived. A specific stone in the bottom of the river was such that it had the
power to grant any wish to its owner. Eventually, Vilie decides to fulfil his dream and starts on this risky and
adventurous journey. To pick the stone from the river bottom, Vilie had to catch the river ‘sleeping’,
metamorphically.

Easterine Kire’s description of this journey is the most enchanting part of the whole novel. The harmony with
nature that Vilie tries to create and develop in himself is itself full of self-learning and wisdom. The hills of
Nagaland, encounter with weretigers, widow-spirits, and demons makes the journey almost surreal. He travels
on foot with minimum luggage. He seeks shelter in the villages where he comes across different tribes. In a
certain village Vilie is blamed by the villagers of a murder that he by chance happens to witness. After a lot of
courage and risk he finally reaches the ‘sleeping river’ and at the right moment he collects the stone from its
bottom. Then on his return journey he meets two magical sisters who have been outcasted by their community
as they were thought to have magical powers. They could just carry out a curse on anyone by merely raising a
finger towards them. Ate, the younger sister is warm hearted and Vilie is convinced that she is harmless. Certain
events lead to the death of the elder sister. As Ate is alone now, Vilie insists that she come with him.

When Vilie visits his forest house with Ate, on the way they visit a neighbouring Nepali couples house. There
they find the couple murdered but their infant son is miraculously saved. Then Vilie takes Ate and the child to
his ancestral home in the village where his two aunts lived. The little infant and Ate, bring joy in the lives of his
aunts. Before leaving for forest, Vilie hands over the river stone to Ate. The novel has a tragic ending, where
Vilie, after returning to his forest home, is unexpectedly killed by a man who was after the precious stone. Ate
gets married and every quarter of a year, visits the forest home of Vile with the child and husband. She
continues to feel the presence of Vilie in his forest home.

The novel “When the River Sleeps’ is set in Nagaland, a state full of hills and scenic beauty. During his journey,
the author gives us a panoramic view of the Naga people as Vilie, meets and stays with different people. A
stranger and a tired traveller, Vilie, is not just given food and shelter but, also a place in their homes without
expectations. In the afternoon, when Vilie assumes it must be around two ‘o’clock, he sees the women pluck
nettle from the nettle forest and begin bark weaving - an art which is carried on from generations. From it bark
cloth is made which is a rare art in today’s times.

Throughout the novel Vilie is shown to be a protector of the forest and vice versa. The forest protected Vilie
from wild animals, it provided food when he was hungry and shelter when he needed it. The mysteries of nature
are always unknown even to those who live consider it God. Vile too, had to face various threats to his life even

111

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - V 2022) UGC CARE APPROVED JOURNAL

though he had spent most of his life in the forest. The relationship of Vilie with the forest is thus, interlinked
and mutual. He was thus called the ‘guardian of the forest’. (Kire, 2014)

Nature is a provider of remedy and provides cure for all diseases. The tribal people heavily depend on it for
treatment. In one of the instances, Vilie was stung by the nettle plants. One of the women present there Idele,
tried to find an antidote. She looked for the plant of ‘bitter wormwood’ and pulled off some leaves and squeezed
them into a paste in her hand. After the paste was applied, Vilie kept rubbing it into his skin, it relieved the pain
caused by the sting.

In the novel, ‘When the River Sleeps’, nature is almost shown like another character. It helps Vilie to conquer
his fear. He decides to take shelter in the forest so that he could escape the people who were after him, even his
aunts. They wanted him to get settled. But the calmness and peacefulness provided by the nature helps Vile to
clear his mind and take the right decisions. The forest helps him to get rid of his fear of people and spirits too.

The African (Nigerian) writer, Chinua Achebe, was born in 1930, Ogidi, Nigeria and died on 21* March, 2013,
in Boston. He belonged to the Igbo tribe. Through his novels Achebe, brought forth the imposition of customs
by the Western (White) people on the natives, which led to disintegration on traditional values and customs of
the African society. His novels portray the disruption caused in the lives of African natives, the Igbo tribe, when
they first came in contact with the white man to the aftermath of education and colonization.

The traditional Igbo life and how it fights colonialism are portrayed in the novels Things Fall Apart (1958) and
Arrow of God (1964). His other novels No Longer at Ease (1960), A Man of the People (1966), and Anthills of
the Savannah (1987) also deal with various aspects of post colonialism in Africa. His part autobiographical
novel, Home and Exile (2000) talks about the distortions created in African life by forceful implementation of
western approaches. Chinua Achebe won the Man Booker Prize in 2007, however, in spite of being a pioneer in
African literature and one of the most popular writers, Achebe never won the Nobel prize.

“Things fall Apart’, Chinua Achebe’s first novel was published in the year 1958. The plot begins with Okonkwo
who is troubled by the actions of his father Unoka, who was a spendthrift and had accumulated many village
debts unsettled before he died. As a result, Okonkwo becomes a warrior leader, accumulates wealth and
becomes a provider to his large family with various wives and children. His son Nwoye is twelve years old who
is extremely lazy and Okonkwo worries about him. In one of the villages where Okonkwo wins a virgin and a
fifteen-year-old boy named Ikemefuna, who starts living with him. Ikemefuna is an ideal son to Okonkwo, but
he cannot consider Ikemefuna as his actual son. As the story progresses, we find Okonkwo banished from his
village for seven years, as he accidently kills a clansman. When he returns back to his village, he is now
confronted with a new problem. He realises the entry of the white missionaries and colonial rule begins in the
traditional and tribal Igbo society. This leads to the down fall of his village and also Okonkwo.

A typical African tribe learns to identify the changing seasons since a young age. Even in Achebe’s “Things Fall
Apart’, we are shown how the Igbo tribe community recognizes the changing seasons, from summer to rainy.
This knowledge of seasons helps the community in farming activities. They can plan the cultivation of Yam, the
wealthiest crop of Igbo tribe. Okonkwo, the main protagonist, for example, learns to identify the different
seasons with the help of knowledge gained from observing natural phenomena. This knowledge of the seasons
helps him to become a successful yam farmer.

Even in ‘Things Fall Apart’, nature is projected as an abundant provider. It not only of provides food but also
offers its healing ability. The ancient wisdom passed on by the elders of the Igbo tribe, about plants, leaves,
grasses and trees, regarding their medicinal use is precious and helps the community in their everyday lives. It
provides medicinal treatment. Okonkwo tries to heal Enzima, the daughter of his second wife, who was lying on
the bed shivering by the fireside. Okonkwo’s daughter suffers from iba or fever. “It is iba,” said Okonkwo
(Achebe, 1958) as he takes his machete and goes into the forest to collect ingredients that went into the making
of iba, such as the leaves, grasses and barks of trees. Many a times, Okonkwo had used different parts of plants
to prepare medicines for both the young and the old. A paste was prepared from the specific part of the plant
and given to the patient by mixing it with water.

Animals too play an important part in the lives of the traditional African community. Goats are precious in
many ways. Not just for meat and milk, their skin is also used to make bags to carry water and food items.
Okonkwo had to pay a fine to Goddess Ani, of a she-goat when he beat and abused his wife during the ‘Week of
Peace’, meant to honour the Earth goddess Ani.
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The balance between nature and human life has to be well maintained. Nature had to be respected and
conserved in every way. Unnecessary or misuse of forest resources can result in the ruin of mankind which
depends on it as a provider and protector. In Achebe’s, ‘Things Fall Apart’, Okonkwo get immensely upset
when he finds his second wife Enzima had carelessly used banana leaves for packing things. This had withered
the plant which angered Okonkwo. The dependency on plants and animals had to be finely balanced and was a
way of life for the Igbo tribe.

Thus, living life in happiness and enjoying the benefits and loss that come with various seasons, the Igbo tribe
in Chinua Achebe’s ‘Things Fall Apart’ find harmony with nature.

Another important and recent branch in Ecocriticism is called Ecofeminism. This theory can be called as an
extension of feminist theories too. It can be explained as the suppression of women and the oppression of nature
and their interconnection. It has a intricate relation between woman and ecology (nature). Feminist writers such
as Vandana Shiva, Ariel Shallah, Mary Mellor, have “generated nuanced readings of the relationship between
gender and nature”. (Nayar, 2009)

Nature is imagined as feminine as it reproduces and nurtures its offspring just as a woman. Ecofeminism arrives
from the thought that both nature and women are abused or oppressed by males with their thoughts and actions,
in a society. An important stand in Ecofeminism is that it brings back and focusses on older myths and religious
beliefs that were adulated by people. This is because they believed that the pre-modern societies always treated
nature with respect. All knowledge and wisdom were acquired from nature and so female form in any form such
as female sexuality, female power, female bodies and female wisdom was all revered. This leads to the debate
on introducing spiritual ecofeminism in ecofeminist texts. Goddess worship in Hinduism, presence of Celtic and
Egyptian Goddess, Nature goddesses in native tribes of Africa and America also become part of Ecofeminism.
Ecofeminist writers such as Vandana Shiva, Ynestra King and No€l Sturgeon have talked about the spiritual
facet of ecofeminism in ancient cultures leading to a re-reading of canonical texts.

Chinua Achebe’s ‘Things fall Apart’ is an excellent illustration of ecofeminism. In this novel woman are shown
as a symbol of productivity, fertility, continuity and sustenance, just like nature. The prosperity, peace and the
survival of the community depends upon women. The Earth Goddess Ani, who is responsible for fertility and
growth of crops is highlighted throughout the novel. In her honour, a week was devoted which was called the
Week of Peace. Any clan member who violated or abused women this week were severely punished. Okonkwo,
for example, beats his wife in this week, and he is told by the seers to compensate his sin with paying fine of a
She-goat, money and other things. One of the wives of Okonkwo, Ezinma, was not gifted with children for
many years as she had run away from her first husband and had come to stay with Okonkwo. She always
wanted to marry Okonkwo, but at the time of giving the bride prize, Okonkwo did not have enough money, so
she had married the highest bidder. After two years with him she ran away from him and came to Okonkwo. For
this act of adultery, she was punished by Goddess Ani. It was only after burying nine children that Goddess Ani
gifted Ezinma with a child.

A woman is as protective as is nature. They provide the comfort and warmth that men seek. After Okonkwo was
banished form his village for accidentally killing a person of his clan, he finds comfort and protection in the
village of his mother Mbanta. It is here Okonkwo realizes the importance of women in his life.

Easterine Kire’s “When the River Sleeps’ is also a study of ecofeminism. Ate, the younger sister with magical
powers but cursed, plays the role of a protector to Vilie. Though Vilie is physically stronger, it is Ate’s careful
ways which help Vilie in facing the arduous return journey. It is the ‘river’ which plays a major role of a female
in the novel. The ‘river spirit’ is the main female character. It provides Vilie with the much-needed protection
by realizing his dream of finding the precious stone. Vilie is nurtured by the river through his dreams motivated
to fulfil it. Many ardent men had tried to find the precious stone from the river’s base but none of them had
succeeded because they thought of the river as a possession which they abused in order to achieve their goal.
However, Vilie was aware of this fact. His respect to the river as an entity, a goddess, a woman, a guiding spirit,
allowed him to get the stone without much fear.

In the novel, we hear Vilie saying “forest is my wife” (Kire, 2014), though he may have used the word as a
personification, but the feeling was quite real for him. When he had to leave the forest even for a few days, he
used to feel lonely. He felt he was an “unfaithful spouse”. (Kire, 2014) The forest provided him with a place to
hide when he had to run away from people, it provided him with food when he was hungry and shelter during
his journey.
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CONCLUSION

Literature plays an important role in our lives by redirecting and guiding us. In our moments of crisis specially,
when we are threatened, we take refuge in literature. Ecocritical writing guides human beings in being aware of
the threats to nature. For decades ecological literature was ignored. Contemporary ecological issues, throughout,
the world have made common men aware of the dangers of abusing and exploiting natural resources. And what
a better way to highlight these issues, than the use of literature for it. Natural world is beautiful and literature
provides a medium to be its protector. The literature of Easterine Kire and Chinua Achebe transport the message
that nature and women are not to be abused and exploited. They are the sole source of our survival and
existence. When we realize this, we will have created a place of ourselves in our environment, where each one
of us can be in peace.

Nature is ‘SHE”’, the protector, the provider and the personification in literature.

Ecocriticism is a contemporary theory and many new approaches are yet to be explored. Canonical works that
are popular can be used to highlight the environmental concerns. Spiritual Ecofeminism, a strand of
ecofeminism has to be studied in greater detail. Not just Indian literature, but African and European literature
too has texts which can be re-read with spiritual ecofeminism. Nature should be interwoven in every work of
literature and till then there will always be some way to improvise it.

REFERENCES
1. Achebe, C. (1958). ‘Things Fall Apart’. (ed. 1*'). William Heinemann Ltd. Nigeria

2. Nayar, P.K. (2009). ‘Contemporary Literary and Cultural Theory’. (ed. 1*'). Pearson. Delhi.
3. Kire, E. (2014). ‘When the River Sleeps’. (ed. 1*'). Zubaan Books. Delhi.
4

Editors of Encyclopaedia Britannica, viewed 2" May 2022, < https:// www.britannica.com/ biography/
Chinua-Achebe>

e

Barbican Press, viewed 2™ May 2022, < https://barbicanpress.com/contributor/easterine-kire/>

6. Encyclopaedia Britannica, Kirk-Greene, Anthony Hamilton Millard, Falola, Toyin O, Ajayi, J.F. Ade and
Udo, Reuben Kenrick, viewed 3™ May 2022, <https://www.britannica.com/place/Nigeria>

114

Special Issue on Current Trend on Research in Applied Science, Management and Technology


https://barbicanpress.com/contributor/easterine-kire/
https://www.britannica.com/place/Nigeria

Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - V 2022) UGC CARE APPROVED JOURNAL

Pathophysiological Changes in Cord Blood and Placenta in Anaemic and
Hypertensive Pregnant Women

Shahina Khan', Yogesh Tripathi’, Rinku Garg®, Dolly Rastogi* and Yogesh Kumar Yadav’
Department of Physiology, Santosh Medical College, Ghaziabad, India
*Department of Physiology, Sharda Medical College, Greater Noida, India
*Department of Physiology, GSVM Medical College, Kanpur, India
*Department of Pathology, Rajarshi Dashrath Autonomous State Medical College, Ayodhya, India

ABSTRACT

Background- Pregnancy is one of life's most exciting and fulfilling adventures. A healthy mother and a healthy
baby is the goal for every pregnancy. Ongoing researches in this field aim to develop many successful
maternal and infant health care programmes.

Objective: A comparative study of pathophysiological changes in cord blood and placenta among anaemic,
hypertensive and normal pregnant women.

Method: The present study was conducted in the department of Physiology in collaboration with the
department of Obstetrics and Gynaecology and department of Pathology, Govt. Medical College, Kannau;.
Permission from the institutional Ethics Committee has taken. Sample size included 150 third trimester pregnant
women of 20-40 yrs. Group I (normal group) included subjects (n=50) with haemoglobin concentration more
than 11gm/dl and normal Blood Pressure- Systolic range 100-139mmHg, Diastolic 60-89mmHg). Group II
(anaemic group) included subjects (n=50) with haemoglobin concentration less than 11gm/dl and normal Blood
Pressure- Systolic range 100-139mmHg, Diastolic 60-89mmHg). Group III (hypertensive group) included
subjects (n=50) with haemoglobin concentration more than 11gm/dl and Blood Pressure- >=140/90mmHg).
Haematological parameters (haemoglobin concentration, total RBC count, Blood Indices, total platelets count,
total WBC count, differential leucocyte count in cord blood) and gross changes in placental morphology like
weight, shape, thickness, surface area, no of cotyledons) and histopathological changes like syncytial knot
formation, syncytial trophoblastic proliferation, hyalinised villi, fibrinoid necrosis, calcification in placenta were
studied.

Results: Total RBC count was observed lower in anaemic group (Group II) mothers’s cord blood. Absolute
neutrophil count (ANC), absolute lymphocyte count (ALC), platelets count were found significantly lower in
hypertensive group (Group III) mother’s cord blood. The weight of newborned baby was found lower in
hypertensive group (Group III). The heavier placenta were found in anaemic group (Group II) as compared to
other groups. The thickness and surface area were measured more in anaemic group (Group II). Mean number
of cotyledons, calcified areas, perivillous fibrin deposition, intervillous space, hypovascular villi , syncytial knot
formation, fibriniod necrosis, hyalinised villi were observed more in anaemic group (Group II).

Conclusion: Increased blood pressure and decreased amount of haemoglobin in pregnancy influence
haematological changes in cord blood and morphology of placenta,which in turn can affect the perinatal
outcome and mother’s health.

Keywords: Anaemia, Hypertension, Placenta, Cord blood, Third Trimester

INTRODUCTION

Pregnancy is one of the major physical, psychological as well as a social moment in every woman’s life'®.
Women’s health is more central to the survival of the society as they give beginning to the new life and cares
for the family'’. In developing countries, underprivileged people have often limited medical facilities and
preventive measures which may increases their risk of becoming anaemic, hypertensive and contributing to high
maternal mortality”. Anaemia in pregnancy is common, but severe anaemia in pregnancy may have more effects
on pregnancy, delivery and neonates. Anaemia is a nutritional deficiency disorder and 56% of women living in
developing countries are anaemic (World Health Organisation)'. In India, anemia affects about fifty percent of
the population. A key component of Safe Motherhood is the treatment of anemia during pregnancy''.
Prevalence of anaemia in South Asian countries is highest and India has the highest prevalence of anaemia
(87%)*. In our country there is mainly iron deficiency anemia although in children and pregnant women folate
deficiency also plays a role'”. There are multiple causes of anemia during pregnancy, including inadequate diet,
impaired micronutrient absorption, blood loss resulting from hemorrhage, and worm infestation®’.Umbilical
cord is the main link and vital attachment between mother and fetal'®. Patients with anemia are being treated in
the short term with haematinics and transfusions with relief of symptoms'*.
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Due to anaemia fetus are at high risk of preterm deliveries, low birth weight due to less oxygen delivery to
placenta and fetus®.

Hypertension is an universal problem and it affects at least 10% of all the pregnancies'’. Gestational
hypertension is defined as increased blood pressure which presents after 20 weeks of pregnancy without any
significant proteinuria, this diagnosis is made in women whose blood pressures reach 140/90 mmHg or greater
for the first time after 20 weeks of gestation, but proteinuria is not identified”.

Many complications, related to pregnancy induced hypertension occur either due to maternal negligence or
unawareness on the disease and its management'®.The classification for hypertension describes as first
gestational hypertension, second Pre-eclampsia and eclampsia syndrome, third chronic hypertension of any
etiology and fourth Preeclampsia or chronic hypertension’.

Depending on severity, maternal anaemia and hypertension can significantly influence morphometric and
histological characteristics of placental tissue, pregnancy course and outcome of fetus®. So, in this study we
tried to study the haematological parameters in maternal and cord blood along with morphological and
histological changes in placenta of anaemic and hypertensive mothers, which may affect the status of the
mothers and their foetus. So that an early diagnosis of anemia and hypertension during pregnancy may allow
prompt treatment and facilitate proper planningto improve quality of life in mothers and their newborns.

MATERIALS AND METHODS-

This research was conducted in the department of Physiology in collaboration with the department of Obstetrics
and Gynaecology and department of Pathology, Govt. Medical College, Kannauj after Institutional Ethics
Committee approval.

INCLUSION AND EXCLUSION CRITERIA

Inclusion
e Pregnant women aged 20-40 years.

e Pregnant women in third trimester from the outpatient department (OPD), labour room or operation theatre.

e Non-smokers, non-alcoholic, non-diabetic mothers having perfect sense of physical, mental and
psychological well being.

e Pregnant women with normal haemoglobin concentration (>11gm/dl) and normal Blood Pressure- Systolic
range 100-139mmHg, Diastolic 60-89mmHg) were included in group I and haemoglobin concentration
(<11gm/dl) and normal Blood Pressure- Systolic range 100-139mmHg, Diastolic 60-89mmHg )were
included in group II and with haemoglobin concentration more than 11gm/dl and Blood Pressure-
>=140/90mmHg were included in Group III.

Exclusion Criteria
e Elderly women aged more than forty years.

. S d ., -
e Pregnant women in 1* and 2" trimester.

e Pregnant women with any disease like coronary artery disease/ischemic heart disease or congenital heart
disease.

e Subjects having any history of neurological disorder, diabetes, with features of hypo- or hyperthyroidism.
e Patients on any drug therapy were excluded.

Sample size included in the study was 150 pregnant women aged 20-40 years.

The subjects that satisfied the inclusion and exclusion criteria were divided into:

1. Group I-Normal healthy group I (n=50)

2. Group II-Anaemic group II (n=50)

3. Group III- Hypertensive group (n=50)

Eligible participants were recruited and the desirable data of the mothers (age, chronic disease, drug usage,
parity, blood group, gestational week, history of past illness, history of previous childbirth, problems during
pregnancy, mode of delivery, birth weight of the newborn, gender, maturity of the newborn were recorded).
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Apgar scores at the first and fifth minutes were noted. The blood samples of mother and her cord blood were
collected and sent to pathology lab for investigations. Placentas with cord and membrane were collected from
labour room, operation theatre after delivery for gross and histopathological studies and sent to pathology lab.

Statistical Analysis

The data was collected (Basal parameters, SBP, DBP, haematological parameters and Placental morphology and
histopathology in all three groups) & entered in MS Excel 2016 and analyzed with PASW statistics software
(version 20.0; SPSS Inc., Chicago, IL). One-way ANOVA(analysis of variance) was applied to make a
comparison among the groups and hypothesis was tested at the level of signification a = 0.05, i.e. differences
between samples was considered as significant if p<0.05.

Observations and Results

In this study, the weight of newborned baby was observed significantly higher in anaemic group (3364+ 347).
Absolute neutrophil count (1998.2+280.4), Absolute lymphocyte count (1232.6+160.0) and platelets count
(1.1£0.1) were significantly found lower in hypertensive mother’s cord blood investigations as compared to
other two groups. In anaemic group, the significant higher thickness (3.82+0.35) and surface area
(566.89+£81.36) of placenta were noted. The more mean number of cotyledons (28.04+2.39) were observed in
anaemic group. Calcified areas (27.18+2.14), perivillous fibrin deposition (9.92+1.36), intervillous space
(10.24+£1.39), hypovascular villi (11.48+0.97) were seen significantly more in anaemic group as compared to
other two groups.

Table 1- Birth weight values in Group I, Group II, and Group 111

Parameter Group I Group I1 Group I1I
Normal mothers | Anaemic mothers | Hypertensive mothers
Birth weight (gm) 3175£210 33644347 2408+413

Values are expressed as mean + SD
“=p<0.01 (**= Group II versus Group I, Group II Versus Group III, Group III Versus Group I)
Table 2- Hb, Total RBC count, MCV, MCH, MCHC values in Group I, Group II and Group III (Cord blood)

Parameter Group I Group 1I Group I1I P value
Normal mothers | Anaemic mothers Hypertensive mothers
Hb (gm %) 12.6+0.4 8+1.4" 13+0.4 0.004°
Total RBC count (million/mm”) 4.0+ 0.3 34406 4.0+0.2 0.003°
Haematocrit (%) 37.1+ 1.6 36.4+1.2 35.9+0.9 0.21™
MCYV () 97.146.6 96.2 +5.5 97.3+5.3 0.24"°
MCH (pg) 292423 30.0£1.0 30.1+2.4 0.25"°
MCHC (%) 33.1+ 1.9 32.9+3 .4 33.1£1.3 0.20"°

Values are expressed as mean + SD

S= significant versus Group I p<0.05

NS= Not significant versus Group I p>0.05

**=p<0.01 (**= Group II versus Group I, Group II Versus Group III, Group III Versus Group I)

Table 3: Total WBC Count, Absolute Neutrophil Count, Absolute Lymphocyte Count and Platelet Count
values in Group I, Group II and Group III (Cord Blood)

Parameter Group I Group 1I Group III P
Normal mothers | Anaemic mothers | Hypertensive mothers | value
Total WBC count | 7156.3 +1127.5 6930.9+1232.0 6653.3+863.9 0.34™
(thousands/ mm®)

ANC (tho;;sands/ 4421.0 £710.0 4429.0+486.0 1998.2+280.4" 0.003°
mm)

ALC (thousands/ 2830.6+500.0 2955.6+502.0 1232.6+160.0" 0.001°
mm’)

Platelets count 3.0£0.3 3.120.5 1.120.17 0.002°

(lacs/cc)

Values are expressed as mean + SD

S= significant versus Group I p<0.05
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NS= Not significant versus Group I p>0.05
#*= p<0.01 (**= Group II Vs Group I, Group II Vs Group III, Group III Vs Group I)
Table 4- Morphometric finding of the placenta in Group I, Group II and Group III

Parameter Group I Group II Group III
Normal mothers | Anaemic mothers | Hypertensive mothers
Thickness(cm) 2.60+0.37 3.8240.35" 2.25+0.60
Surface 225.40+32.04 566.89+81.36 91.35+19.12
area(cm’)
Mean no of 16.6+1.66 28.04+2.39™ 10.94+1.87
cotyledons per
placenta

Variables are expressed as mean + SD
**= p<0.01(**= Group II versus Group I, Group II versus Group III, Group III versus Group I)
Table 5: Microscopic findings of the placenta in Group I, Group II and Group III

Parameter Group I Group II Group III
Normal mothers | Anaemic mothers | Hypertensive mothers
Mean no of areas of Perivillous 1.31£1.18 9.92+1.36" 4.68+2.0
fibrin deposition per Ipf
Mean no of areas of intervillous 5.25+1.15 10.24+1.39” 6.9+3.03
space per Ipf
Mean no of areas of 3.62+1.09 11.48+0.97" 6.94+1.20
Hypovascular villi per Ipf

Values are Expressed as Mean + Sd
*#*=p < 0.01(**= Group II versus Group I, Group II versus Group III, Group III Versus Group I)

Figure 1 shows that in normal mothers mean number of calcified areas in placenta per Ipf were seen as
8.4£1.07, mean number of calcified areas in placenta per Ipf were seen as 27.18+2.14 in anaemic mothers, as
16.36£2.52 in hypertensive mothers. So, the mean number of calcified areas in placenta per Ipf were seen
significantly higher in anaemic group (**=p<.01).

30 ok
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20 B Mean no of
15 Calcified

Areas
10

5 .
0

GROUP I NORMAGROUP II[ANAEMIZY P 11I{ HYPERTENSIVE)

Kean no of Cakified Areas

Fig.1: Comparison of mean number of Calcified areas per placenta in Group I, Group II, and Group III
Values are expressed as mean + SD
*#*=p<0.01(**= Group II Versus Group I, Group III Versus Group I, Group II Versus Group III)
Group I= Normal mothers
Group II= Anaemic mothers

Group IlI= Hypertensive mothers
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DISCUSSION

As placental growth and functions are precisely regulated and coordinated to ensure the exchange of nutrients
and waste products between maternal and fetal circulatory system and it shares same stress and strain to which
the fetus is exposed. Thus, any disease affecting mother and fetus also has great impact on placenta.

Some previous studies suggested that neonatal haematological parameters are influenced by genetic, socio-
economic status as well as various environmental factors experienced by the pregnant mother during her
pregnancy. In this study, the changes which were observed, supposed to be due to anaemia in female during
pregnancy which leads to maternal hypoxia and might produces changes on the maternal circulatory system and
affects both mother and fetus. Some studies explained that maternal anaemia represents an independent risk
factor for abnormal placental growth and its morphology. It has been reported that hypoxia can cause changes in
placental weight, diameter, thickness and surface area Placental anomalies therefore can be an early warning
signs about fetal problem. It can be said that the haematological parameters are easy to perform and when
properly interpreted along with their normal range and cut off values, as done in this study, it can aid in early
recognition of type of anaemia during pregnancy and a combination of different other parameters can improve
their usefulness’. Neutropenia and lymphocytopenia suggest that there may be some uteroplacental failure due
to hypoxia. This study is in support with Koenig and Christensen, who also found neutropenia in his study. He
suggested that decrease in neutrophil count may be caused by a decrease in growth factors which increases
neutrophil production, decrease in response of proginator cells to growth factors and presence of inhibitor
substance which inhibit neutrophil production®. Their investigations showed that the activity of colony
stimulating factor may be decreased in the placenta of hypertensive mothers and they found an inhibitor
substance for inhibiting neutrophil production in the placenta®.

Thrombocytopenia in pregnancy induced hypertension is mostly caused due to increase consumption of platelet
which may be caused due to adherence of platelet at the site of damaged vascular endothelium®. So,
hypertensive disorders of pregnancy (HDP) represent greatest danger for the fetus due to compromised
uteroplacental circulation and unfavourable uterine environment for the fetus as a result of marked imbalance
inmaternal homeostasis and pathophysiological changes in placenta’.

CONCLUSION
The possible explanation for increased weight, diameter, surface area of placenta is that the maternal anemia
results in fetal hypoxemia and stimulates placental growth.

Increased fibrosis and formation of Syncytial knots indicates ischemic response under hypoxic condition like
maternal anemia or functional inactivity.

As this study is conducted only in one tertiary care hospital and that too with a limited number of patients and
also, the study only included the patients attending hospital for delivery so the results cannot be generalized as it
might not be a true reflection of the general population. However the data and results presented could actually
represent the population of a particular area. So, further studies are to be conducted in the field to achieve
complete results.

Moreover, for better findings further morphometric placental studies with larger samples are needed to support
the present study. Studies with larger sample and best technics are needed to find out the molecular basis of
such causation in cord blood and placenta.
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Using Ammonium Copper Sulphate as A Catalyst in Aqueous Media
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ABSTRACT

Ammonium copper sulphate was found as a new and an efficient catalyst for synthesis of 2-aryl benzimidazoles
and 2-aryl benzoxazoles in aqueous media under sonication irradiation. The present procedure offers advantages
such as eco-friendly, short reaction time, good yield, clean reaction, green solvent and simple workup.

Keywords: Benzimidazole, benzoxazole, ammonium copper sulphate, aqueous media, sonication.

1. INTRODUCTION

Aromatic five membered heterocyclic ring containing a C=N bond, such as benzimidazole and benzoxazole are
important in pharmaceutical, agrochemical and natural product [1, 2]. These compound have found application
such as antiperkinson [3], antimicrobial [4], anticancer [5], antifungal [6], antibiotics [7], antiviral [8] properties.
These benzazoles can be prepared by techniques such as condensation of ortho esters [9-11], aldehyde [12,13],
carboxylic acid [14], acid chloride [15], nitriles [16], amides [17] and esters [18] with ortho substituted amino
aromatics in presence of different acid catalyst such as pd catalyzed oxidative cyclization [19], different
heteropolyacid catalyst [20], FeCl3.6H20 [21], ZrCl4 [22], Sc(OTf)3 [23], Pb(OAC)4 [24], In(OTf)3 [25] and
etc. Reported these methods are multistep synthesis, use of hazardous reagent and solvent, long reaction time,
lower yield and in case of metal containing reaction, polishing with metal scavengers is often required in order
to remove metal from the reaction mixture. Therefore strong demand for simple, more effective and
environmentally friendly process for synthesis of these heterocycles.

The volatile sand toxic natures of many organic solvents have exposed various serious problems of human being
and environment. Due to this serious issue, organic reaction in water media have attracted much attention in
synthetic organic chemistry, because H,O is one of the most cheap, abundant and eco-friendly solvent, however
there are very limited reaction reports for synthesis of benzazoles in aqueous media.

Ultrasound irradiation has been an important technique in synthetic organic chemistry. In most of organic
reaction it has been used as an efficient energy source. Simple experimental procedure, easy operation, very
high yields, clean reaction and increased selectivity of many ultrasound induced organic reaction
transformations offers additional benefit in the field of synthetic organic chemistry [26-29]. These all finding
were promoted us to investigate the synthesis of benzimidazoles and benzoxazoles in aqueous media.

2. EXPERIMENTAL

All reagents were purchased from merck and commercial vendor and used without further purification. The
reaction was monitored by TLC using 0.2 mm Merck silica gel 60 F254 pre-coated plates, which were
visualized with UV light. Melting points were measured on an Lab-India MR.Vis" apparatus. The 1H-NMR
spectra were determined 500 MHz instrument using TMS as the internal standard. PCI analytics (30 kHz)
ultrasonic bath was used for ultrasonic irradiation.

2.1General Procedure of Preparation of 2-Aryl Benzimidazoles.

Mixture of o-phenylenediamine (1 mmol) and aromatic aldehyde (1.05 mmol) in water (10 ml) at room
temperature was added ammonium copper sulphate (10 mol %) added in 25ml single neck round bottom flask.
The reaction mixture was sonicated at room temperature (26-30°C) for the appropriate time given in table-1
(entries 1 to 7). The reaction progress was monitored by TLC. After completion of reaction, reaction mass was
extracted with ethyl acetate (2 x 5ml). The combined organic layer dried over anhydrous sodium sulphate and
evaporated on under vacuum; crude material was purified by column chromatography (Eluted with 2:8 ethyl
acetate: n-hexane) to afford pure product. All of Isolated compounds were identified by comparing their melting
point with literature reported melting points (table -1, entries 1 to 7) and some of compounds also characterized
by 1H NMR which is described below.
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Selected Spectral Data
2-(4-methylphenyl)-1H-benzimidazole:

N
N
H

(Entry-6 in table-1): 1H NMR(500MHz, DMSO-ds, ppm, ) 12.83 (s,1H, NH), 8.08 (d, 2H, J=8.4Hz, ArH),
7.58 (s, 2H, ArH), 7.37 (d, 2H, J=7.8Hz, ArH), 7.20 (dd, 2H, ArH), 2.39 (s, 3H, CH;). MP: 276-277°C

q

(Entry-7 in table-1): 1H NMR(500MHz, DMSO-ds, ppm, 5) 13.05 (s, 1H, NH) 8.24 (s,1H, ArH), 8.16-8.15 (m,
1H, ArH), 7.61-7.56 (m, 4H, ArH), 7.24 (s, 2H, ArH). MP: 233-234°C.

2-(3-chlorophenyl)-1H- benzimidazole:

2.2General Procedure of Preparation of 2-Aryl Benzoxazoles.

Mixture of o-aminophenol (1 mmol) and aromatic aldehyde (1.05 mmol) in water (10 ml) at room temperature
was added ammonium copper sulphate (10 mol %) added in 25ml single neck round bottom flask. The reaction
mixture was sonicated at room temperature (26-30°C) for the appropriate time given in table-1 (entries 8 to 14).
The reaction progress was monitored by TLC. After completion of reaction, reaction mass was extracted with
ethyl acetate (2 x 5ml). The combined organic layer dried over anhydrous sodium sulphate and evaporated on
under vacuum; crude material was purified by column chromatography (Eluted with 2:8 ethyl acetate: n-hexane)
to afford pure product. All of Isolated compounds were identified by comparing their melting point with
literature reported melting points (table -1, entries 8 to 14) and some of compounds also characterized by 1H
NMR which is described below.

Selected Spectral Data
2-(4-acetylphenyl) benzoxazole

-0

(Entry-10 in table-1):1H NMR (500MHz CDCl;, S, ppm) 8.36(d, J=8.5Hz, 2H, ArH), 8.10 (d, J=8.5Hz, 2H,
ArH), 7.82-7.81(m, 1H, ArH), 7.63-7.61 (m, 1H, ArH), 7.42-7.37(m, 2H, ArH), 2.67(s, 3H, CH3). MP:213-

214°C
N
-0
O

(Entry-11 in table-1):1H NMR (500MHz CDCl;, 6, ppm) 8.19 (d, J=8.5Hz, 2H, ArH), 7.78-7.76(m, 1H, ArH),
7.58-7.57(m, 1H, ArH), 7.50 (d, J=8.5Hz, 2H, ArH), 7.37-7.35 (m, 2H, ArH). MP: 148-149°C

3. RESULT AND DISCUSSION

In this article, we report a new, simple and eco-friendly procedure for the one-pot synthesis of 2-aryl
benzimidazoles and 2-aryl benzoxazoles by using ammonium copper sulphate as a catalyst in aqueous media
(scheme-1).

2-(4-chlorophenyl) benzoxazole:

First we conducted the reaction between o-phenylenediamine and p-anisaldehyde in present mentioned catalyst
in water as solvent at different temperature and time to get 2-aryl benzimidazole but yield are very less (table-2,
entry-8 to 10). With the aim increase of yield and reduce of reaction time cycle and temperature, we move to
non-conventional energy source i.e. ultrasound energy, so we carried the reaction under ultrasound, to afford the
corresponding benzimidazole with higher yield (table-2, entry-12) in much shorter time at room temperature.
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NH2 Ammonium copper sulphate N
+ CHO > \>—©
M), H0, RT X
XH
X=NH, O X= NH (entry 1-7)
X=0 (entry 8-14)

Scheme-1: synthesis of 2-substituted benzazoles.

As a result of our experiments was found that different aldehyde containing both electron donating and electron
withdrawing substituents. Aldehydes are reacted with o-phenylenediamine well to give the corresponding 2-aryl
benzimidazoles in good yield (table-1, entry 1 to 7) similarly reacted with o-aminophenol to give corresponding
2-aryl benzoxazoles (table-1, entry 8 to 14). The all details results are summarized in Table-1.

Table 1: Reaction of o-phenylenediamine or o-aminophenol with various aromatic aldehydes.

Time Yield Melting point °C

Entry Ar-CHO X Product (min) %" Observed | Reported
\

1 N ©:N>_© 120 | 86 | 289201 | 292
H
\

2 OO N ©:N>_@O\ 90 o1 | 227228 | 226
\ H
- \

3 OH In ©:N>_@OH 75 03 | 276278 | 279
H
) \

4 N ©:N>_@C' 90 92 | 292204 | 204
H
\

5 NO, | N ©:>_@N02 90 89 | 313315 | 316

70 91 276-277 | 277-278

2
7
:

N
N ©:N\>_Q 105 89 233-234 234

2

I
Q

.

N
©: \>—® 120 87 | 100-101 | 101-102
o

105 91 97-98 98

o
/O

o

@) Z

/O

o) N 0

10 _@_/< 0 @[\>—®—< 95 87 | 113-114 | 112-114
0
N

11 OCl o @[\>—®—Cl 90 91 | 148-149 | 150
0
N

12 ONOZ 0 @[»—@NOZ 75 90 | 171-173 | 170-172
0
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N
N
13 @ 0 ©:o>_© 120 80 | 121-122 | 122-124
HO

HO

N
\
14 @ 0 ©:O>_Q 105 82 | 122-124 | 124-125
C Cl

*Isolated yield.

In order to survey the effect of the solvents on the preparation of benzimidazoles and benzoxazoles, the reaction
was carried out in various solvents (Table -2). It is observed that the excellent results were obtained in water as
a solvent at room temperature using ammonium copper sulphate as catalyst.

Table 2: Effect of solvents on the reaction of o-phenylenediamine and anisaldehyde.

Entry Solvent Catalyst (mol %) | Temp °C | Time (min) | Yield * %
1 CHCI3 10 RT* 90 Trace
2 DMSO 10 RT* 90 50
3 DMF 10 RT* 90 53
4 Ethanol 10 RT* 90 44
5 CH3CN 10 RT* 90 47
6 1,4-Dioxane 10 RT* 90 46
7 2-Me THF 10 RT* 90 44
8 H20 10 RT 6hrs Trace
9 H20 10 50 6hrs 38
10 H20 10 80 6hrs 54
11 H20 5 RT* 90 75
12 H20 10 RT* 90 91
13 H20 15 RT* 90 91
* Isolated yield.

*Under ultra-sonication

4.

CONCLUSION

Ammonium copper Sulphate as a catalyst provides cheap, safe and environment friendly procedure to the
synthesis of 2-aryl substituted benzimidazole and benzoxazole derivatives from various aromatic aldehydes with
o-phenylenediamine and o-aminophenol respectively. The advantages offered by this method are cheap, non-
toxic easily available and safe catalyst as well as easy operation, short reaction time, green solvent and good
yield of product compare to earlier provided method. Here we used efficient energy source in reaction that is
ultrasound irradiation which is also green technique.
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Cerium (III) Triflate Promoted Synthesis of 2-Substituted Quinazolin-4(3h)-Ones
from 2-Amino Benzoic Acid and Benzoyl Chloride
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ABSTRACT

2-Substituted Quinazolin-4(3H)-ones synthesized from 2-Amino benzoic acid, Benzoyl chloride and ammonium
acetate in presence of Cerium (III) Triflate is presented. Current new method has advantages over classical
reaction conditions are as of excellent yields, shorter reaction time and simplest isolation process.

Keywords: 2-Aminobenzoic acid, Benzoyl chloride, Cerium (III) Triflate, Quinazolin-4(3H)-ones

1. INTRODUCTION

Quinazolinones are a significant motif in medicinal and pharmaceutical chemistry which shows its
multidisciplinary biological effects. Due to highly potent scaffold, most of the scientists are attracted towards its
utilization of Quinazolinones. Quinazolinones are pharmacophoric gallows omnipresent in an assortment of
biologically active natural products, synthetic compounds, pharmaceutical drugs, agrochemicals and veterinary
products. A chemical structures of quinazolinones exhibit a variety of therapeutic and biological activities
such as antibacterial, Antifungal [1, 2], Anti-inflamatory, Analgesic [3], Anticancer [4], Anticonvulsant [5],
Antimalerial [6, 7, 8], Cytotoxicity and anti-HIV [9], Tyrosine Kinase Inhibitors [10], Antiviral [11], non-
peptidyl inhibitors [12], anti-influenza [13, 14], Anti-tubercular [15].

In the last few years many metal catalysts/Lewis acids such as (KAI(SO,), *12H, O, Yb(OTf); [16], MnO,
[17], [Cp*IrCl, ], [18], Znl, [19], Cul, [20], InCl; [21], La(NO;); *6H, O, AlCl; /ZnCl, -SiO, [22], NaHSO, -
Si0, , amberlyst-15[23], FeCl; *6H, O [24], AI(NOs); *9H, O, [25], I,/KI [26], Ga(OTf); [27], Sc(OTf); [28],
Fe; O4 nanoparticles [29], molecular iodine [30], CuCl, [31], Cul [32], CeCl3.7H20-Nal [33], CeCl3-7H20
[34], InCl; [35], NaHSO3.Si02/H*/Amberlyst-15 [36], FeCl; [37], CuO [38], CuBr [39], Triethanolamine/NaCl
[40], Cu(OTY), [41], Cu (NOs),.3H,0 [42]

along with ligands or individually. However, in spite of large number of 2-Substituted quinazolin-4(3H)-ones
Synthetic Strategies [43] are reported using variety of metal catalysts, lewis acid go through drawbacks such as
the use of classy reagents, strong or harsh reaction conditions and elongated reaction times. Therefore, to avoid
these restrictions, the introduction of a milder and more efficiently methods accompanied with higher yields are
needed.

To our knowledge Cerium (III) Triflate is not explored by any one for the synthesis of 2-Substituted quinazolin-
4(3H)-ones from 2-Amino benzoic acid and Benzoyl chloride.

Hence, in continuation of our interest in Lewis acid applications for the synthesis of 2-Substituted quinazolin-
4(3H)-ones, herein we wish to report for the first time a novel, simple and efficient methodology for the
synthesis of 2-Substituted quinazolin-4(3H)-ones analogs in good yields by the reaction of 2-Amino benzoic
acid, substituted Benzoyl chloride using Cerium (III) Triflate as catalyst (Scheme 1).

2. EXPERIMENTAL SECTION

All reagents, AR and LR grade were procured from commercial resources like Sigma Aldrich, Merk, Avra,
Spectrochem and finar etc and used directly without any kind of further purification. Progression of the
reactions was checked on pre-coated TLC plate of silica-gel polygrams SIL G/UV 254 plates, which were
visualized under UV light. Melting points were obtained by using Lab-India MR. Vis+ apparatus. The 1H-NMR
spectra were determined using Bruker 300 MHz or 400MHz instrument using TMS as the internal standard.
Isolated compounds are purified using Silicycle (40 — 60 mm) silica gel. Synthesized products are reported and
identified by comparing with melting points and 1H-NMR values with reported values.

2.1 General Procedure for the Preparation of 2-Substituted Quinazolin-4(3H)-Ones 4(A-L).

To a stirred solution of 2-Amino benzoic acid (7.29 mmol) and Sodium carbonate (14.58 mmol) in Acetonitrile
(3.0 rel. volume), a solution of substituted Benzoyl chloride (7.29 mmol) in Acetonitrile (3.0 rel. volume)
charged at ambient temperature and reaction mass stirred till completion. After completion of reaction, solid
Sodium carbonate removed by filtration. Filtrate ML transferred to a pressure kettle along with Ce (III) Triflate
(5 mol %) and ammonium acetate (14.58 mmol). Pressure kettle sealed well along with air and heated to 80°C,
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reaction maintained under pressure in pressure kettle till completion. Reaction progression checked by TLC.
After completion of reaction, reaction mass filtered and ML concentrated to get residue. This residue diluted
with water and extracted by Methyl-Tert. Butyl ether. The organic layer dried over anhydrous sodium sulphate
and concentrated under vacuum to get crude material which was recrystallized by ethanol to afford a pure solid
of 2-Substituted quinazolin-4(3H)-ones 4(a-n) with good yields. The synthesized product confirmed by Melting
point (summarized in Table-2) and 1H-NMR data with reference standards.

3. RESULTS AND DISCUSSION
As an effort to develop new applications, we report herein a simple and efficient cerium (III) Triflate-catalyzed
synthesis of 2-Substituted quinazolin-4(3H)-ones from 2-Amino benzoic acid and Benzoyl chloride.

Initially, 2-Amino benzoic acid, Benzoyl chloride and ammonium acetate were selected as reference substrates,
for optimization of reaction condition (Entry-1 in Table-2). Different catalysts, solvents, were screened as
reported in Table-1. Entry-1 indicates longer reaction time with lower yield in absence of catalyst. Entry 2 to 5
represents superiority of Ce (III) Triflate among the other catalysts. In solvent screening, MeCN observed as an
excellent solvent for reaction condition.

Scheme-1: Cerium (IIT) Triflate catalysed synthesis of 2-Substituted quinazolin-4(3H)-ones
0O 0} 0
Na,CO;, Ce(lll) Triflate
OH ) NH4OAc/Air/solvent NH
+  acocl ~ —MeCN—~ P : o
NH, RT N~ TAr 80°C N~ Ar
Step-1A Step-1
1 2 3(a-) 4(a-)

Table-1: Optimization of reaction conditions for the synthesis of 2-Substituted quinazolin-4(3H)-ones (Step-1)

(Scheme-1)

Entry | Catalyst (Smol %) | Solvent | Ammonia source | Temperature °C | Time (h) | Yield (%)
1. - Toluene NH,OAc 100 24 43
2. CeClI3 Toluene NH,OAc 100 16 58
3. Ce NO3 Toluene NH,OAc 100 16 23
4. CAN Toluene NH,OAc 100 16 81
5. Ce (III) Triflate Toluene NH,OAc 100 8 90
6. Ce (III) Triflate NMP NH,OAc 80 8 82
7. Ce (III) Triflate MeCN NH,OAc 80 8 95
8. Ce (III) Triflate DMSO NH,OAc 80 8 79
9. Ce (III) Triflate DMF NH,OAc 80 8 77

* Reaction conditions: 1 (1.0 mmol), 2 (1.0mmol), NH,OAc (2.0 mmol),), catalyst (5.0 mol %), Solvent (6 rel.
vol.) the reaction ~ was performed at 80°C under pressure in seal tube for 8 h under pressure.

After finalizing reaction condition, selected substrates were evaluated by with optimized reaction condition
summarized in Table 2,

Table.2: Exploration of reaction conditions on a selected substrates i.e. 3(a-1) to afford products i.e. 4(a-l).
Yield Melting Point °C
E A P
ntry ' roduct (%) Observed Reference

I (@]

" ©\)tNH 95 127.1 122-123
N
l (@]

NH

b. ©/ ¢ ©f€ 95 299.5 295-296

N
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Selected spectral data of 2-Substituted quinazolin-4(3H)-ones (Table-2, 4(a-n) :

2-phenylquinazolin-4(3H)-one (4a)
'H-NMR (300 MHz, CDCI3): § 7.53 (t, 2H, J= 7.1 Hz), 7.72-7.87 (m, 5H), 8.10-8.16 (m, 2H), 12.58 (s, 1H);

2-(2-Chlorophenyl) quinazolin-4(3H)-one (4b)
'H-NMR (300 MHz, DMSO-D6): 6.12-6.75 (m, 2H), 7.25 (t, 1H, J= 7.7 Hz), 7.39-7.43 (m, 2H), 7.46-7.53(m,
1H), 7.67 (d, 2H, J=6.6 Hz)

2-(4-nitrophenyl) quinazolin-4(3H)-one (4c¢)
'H-NMR (300 MHz, CDCI3): & 7.55 (d, 1H, J=6.6 Hz), 7.74-7.86 (m, 4H), 8.10-8.15 (m, 3H), 12.62 (s, 1H)
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2-(3-nitrophenyl) quinazolin-4(3H)-one (4d)
1H-NMR (300 MHz, DMSO-D6): 6 6.66-6.75 (m, 2H), 7.21 (t ,1H, J=7.7 Hz ),7.33-7.39 (m, 2H), 7.45-7.48 (m,
1H), 7.62 (dd, 2H, J=6.0 Hz , J]=2.7 Hz)

2-(2-Methyl) quinazolin-4(3H)-one (4e)
'H-NMR (300 MHz, CDCI3) & 10.78 (s, 1H), 8.26 (d, J = 8 Hz, 1H), S3

7.81 (d,J = 4 Hz, 2H), 7.56 (d, J = 7.2 Hz, 1H), 7.52 (dt, J1 = 8, J2 = 4 Hz, 1H), 7.45 (t, ] = 7.2 Hz, 1H), 7.36
(d,J=7.2 Hz, 2H), 2.55 (s, 3H);

2-(2-Bromophenyl) quinazolin-4(3H)-one (4g)
'H-NMR (400 MHz, CDCI3) & 10.61 (s, 1H), 8.27 (d, ] = 8 Hz, 1H), 7.83 (d, ] =4 Hz, 2H), 7.72 (t, ] = 7.2 Hz,
2H), 7.58 —7.50 (m, 1H), 7.48 (d, J = 7.2 Hz, 1H), 7.39 (t, J = 8 Hz, 1H).

2-(2-Fluorophenyl) quinazolin-4(3H)-one (4h)
'H-NMR (400 MHz, CDCI3) & 10.36 (s, 1H), 8.31 (m, 2H), 7.82 (m, 2H), 7.53 (m, 1H), 7.53 (d, J = 8 Hz, 1H),
7.36 (t,] =8 Hz, 1H),7.25 (t, ] = 8 Hz,1H).

2-(4-Methoxyphenyl) quinazolin-4(3H)-one (4i)
'H-NMR (400 MHz, DMSO-d6 ) & 12.42 (s, 1H), 8.18 (d, ] = 7.6 Hz, 2H), 8.14 (d, ] = 7.6 Hz, 1H), 7.80 (t, J =
7.2 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.46 (t,J = 7.2 Hz, 1H), 7.09 (d, J = 7.6 Hz, 2H), 3.83 (s, 3H).

2-(4-Chlorophenyl) quinazolin-4(3H)-one (4j)
'H-NMR (400 MHz, DMSO-d6) & 12.62 (s, 1H), 8.21 (d, J = 8.4 Hz, 2H), 8.13 (d, J = 8, 1H), 7.85 (1, ] = 7.6
Hz, 1H), 7.73 (d, ] = 8.0 Hz, 1H), 7.65 (d,J = 8.0 Hz, 2H), 7.54 (t, ] = 7.6 Hz, 1H).

2-(4-Bromophenyl) quinazolin-4(3H)-one (4k)
'H-NMR (400 MHz, DMSO-d6) § 12.61 (s, 1H), 8.14 (d, J = 8.4 Hz, 3H), 7.83 (t, J = 6.4, 1H), 7.75 (d, ] = 6.4
Hz, 3H), 7.53 (t, ] = 6.4, 1H).

2-(4-Fluorophenyl) quinazolin-4(3H)-one (41)
'H-NMR (400 MHz, DMSO-d6) & 12.61 (s, 1H), 8.24 (t, ] = 8.0, Hz, 2H), 8.14 (d, ] = 7.6 Hz, 1H), 7.85 (t, ] =
7.6 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.53 (t, ] = 7.2 Hz, 1H), 7.41 (t, ] = 8.4 Hz, 2H).

4. CONCLUSION

A new methodology for the synthesis of 2-Substituted quinazolin-4(3H)-ones from 2-Amino benzoic acid and
Benzoyl chloride in the presence of 5 mol% of Ce (III) Triflate was developed. This method is more beneficial
in the sense of yield, lower reaction time and temperature. Used catalyst is commercially available and
inexpensive, easy to handle, and water soluble.
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User Satisfaction on Library Resources and Services: A Study of Government
District Public Library

Arun Kumar Pandey and Ashok Kumar Upadhyay
Department of Library & Information Science,Mangalayatan University, Aligarh

ABSTRACT:

The present study aims to analyze user satisfaction on library resources and services of Government District
Public Library, Jhansi The investigator distributed 100 questionnaires to  the usersin  which82 filled
questionnaires were returned back by the users..From the results, itcan be analyzed that the majority of users
visit the library on a weekly basis rather than daily, followed by the majority of users desire the most up-to-date
collection and the majority of respondents were not satisfied with the library resources and services.

Keywords: User Satisfaction, Library Resources, Library Services, Public Libraries, A study.

INTRODUCTION

Man's need for information is limitless. People ask for information in different fields and formats to perform a
variety of tasks, make decisions, discover new phenomena, develop new technologies, and use information to
improve existing knowledge and theories. Information plays a vital role in shaping human thinking and
character building, communication and learning process. Tremendous growth in knowledge and the rapid
progress and changes in the modern world have raised awareness of the importance of information in all aspects
of life.

Public libraries play an important role in the dissemination of information. Public libraries are those that are
developed for the use of the general public. Public library serves peoples of any subject area regardless of age,
religion and gender; etc.Public libraries play an important role in the educational, social, political and economic
fields. Due to the ever-changing demands of society and the revolution brought about by information
technology, public libraries have to create and implement new technologies and services to meet the information
need of the users.Accountability and evaluation are required due to users' high expectations, rapid changes, and
new and improved technology. Surveys of patron satisfaction should be now routinely conducted at public
libraries.

SCOPE OF THE STUDY;
The scope of the present study is limited to User satisfaction on library resources and services of Government
District Public Library, Jhansi.

Objectives of the Study:

e  To find out the frequency of library visit by users

e To find out the purpose of library visit by users

e  To determine satisfaction level of library users with library resources and services.
e  To know about the problems being faced by the users while using the library

RESEARCH METHODOLOGY

A structured questionnaire was structured and distributed randomly among 100 library users in which 82 field
questionnaires received back to derive the study's conclusion. The questionnaire was personallydistributed to the
library users ofGovernment District public Library Jhansi. The obtained data was organized and processed using
statistical methods. This questionnaire inquired about user satisfaction with library resources and services.

DATA ANALYSIS AND INTERPRETATION:
Table-1 Frequencyof Library Visit

Frequencyof Library Visit Response Percentage
Daily 12 14.63%
Weekly 38 46.34%
Once in a month 18 21.95%
Occasionally 14 17.07%

Table -1 highlight the frequency of respondents to visit the library. Maximum number of users 38 (46.34%) visit
to libraryweekly, followed by 18(21.95%) respondents to visit library once in a month, 14 (17.07%) visit the
library occasionally, while 12(14.63%) visit the library daily.
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Figure-1 Frequency of Library Visits
Table-2 Purpose of using Library

PurposeofusingLibrary Response Percentage
To Borrow books 21 25.61%
For reference in the library 42 51.22%
To use Internet /E-resources 2 2.44%
For Xeroxing information resources 14 17.07%
To read Newspapers/Magazines 48 58.54%

(Multiple answers were permitted)

Above table-2 and figure-2 shows the purposes of the visit the library. The above table shows that 21 (25.61%)
respondents use the library to borrow books. 42 (51.22%) respondents use for the reference and 02(2.44%)
respondents use the library for Internet /E-resources access in the library, 14(17.07%) of the respondents use
the library for Xeroxing information resources. It canbe seen that 48(58.54%) respondents prefer to use the
library for reading newspaper and magazines.

Purpose of Visiting Library

SE.54%
17.07%
o o
—}“G &7
QK& <2
e

Figure-2 Purpose of using Library

Table 3 Satisfaction Level from Information Resources

Information Resources Satisfied Percentage Not Satisfied | Percentage
Books 21 25.61% 61 74.39%
Journals 34 41.46% 48 58.54%
Reference sources 31 37.80% 51 62.20%
News Paper 44 53.66% 38 46.34%
Internet/E-Books /E-Journals 18 21.95% 64 78.05%
Annual Report 46 56.10% 36 43.90%
Government Order/Notices 43 52.44% 39 47.56%

(Multiple answers were permitted)
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Above table-3 and figure-3& 4 shows that 21 (25.61%) respondents are satisfied with books Collection, while
61 (74.39%) respondents are not satisfied with the available book collection, however 34 (41.46%) respondents
satisfied and 48 (58.54%) respondents unsatisfied with journals collections of library.31 (72.62%) respondents
are satisfied with Reference sources while 51 (62.20%) respondents are unsatisfied, and 44 (53.66%) respondent
satisfied with News Paper, while 38(46.34%) are unsatisfied. Regarding Internet/E-Books /E-Journals, 18
(21.95%) users are satisfied, 64 (78.05%) are unsatisfied and 46(56.10%) respondents are satisfied with
Annual Report, while 36 (43.90%) respondents are unsatisfied, however 43(52.44%) respondents satisfied and
39 (47.56%) respondents unsatisfied with Government Order/notices.

Types of Information Resources (Satisfied)
53.66% =6.10% 52.44%
41 46%
37.80%
25.61%
1 21.95%
‘-.\'b {*‘-‘ Q ..-5.\ Q‘:‘ ‘*5-?'
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Figure-3 Types of Information Resources (Satisfied)
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Figure-4 Types of Information Resources (Not Satisfied)
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Table 4 Types of Library Services
Types of Library Services Satisfied Percentage | Not Satisfied | Percentage
Circulation service 27 32.93% 55 67.07%
Cataloguing service/ OPAC 23 28.05% 59 71.95%
Reference service 44 53.66% 38 46.34%
Reprographic service 21 25.61% 61 74.39%
Online search service 24 29.27% 58 70.73%

(Multiple answers were permitted)

Table 4 and Figure- 5 & 6 shows the satisfaction level of respondents towards library services ,27 (32.93%)
respondents are satisfied with Circulation service of library, while 55 (67.07%) respondents are not satisfied
with this service,while 23 (28.05%) respondents are satisfied with Cataloguing service of library and 59
(71.95%) respondents are unsatisfied. The 44 (53.66%) respondents show their satisfaction and 38 (46.34%)
respondents are not satisfied with Reference service, 21 (25.61%) respondents show their satisfaction and 61
(74.39%) respondents are not satisfied with Reprographic service and 24 (29.27%) respondents are satisfied
with online search service of library, while 58 (70.73%%) respondents are unsatisfied with this service.

Types of Library Services (Satisfied)

32.93% 28.05% 29.27%
25.61%
27 I I I

Circulation Cataloguing Reference Reprographic Online search
SErvice service OPAC SEMvice Service SEMvice

Figure-5 Types of Library Services (Satisfied)

Types of Library Services (Not Satisfied)

71.95% 74.39% TO.73%

Circulation Cataloguing Reference Re prographic Online search
Service service/ OPAC service Service service

Figure-6 Types of Library Services (Not Satisfied)

FINDINGS
The major findings of the study are:

e A high percentage of respondents 38(46.34%) are visit the library once in a week.

e  Most of the users 48 (58.54 %) users are visit to the library for the reading of the Newspaper.
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The high percentage,i.e., 56% users are satisfied with the available Annual Reports,while 53.66respondents
are satisfied with Newspaper collection of the library.

53.66% of the respondents aresatisfied to the Reference services in their library.

Maximum users want latest collection of resources in their library.

CONCLUSION

According to the findings, the majority of users visit the library on a weekly basis rather than daily, and the
majority of users desire the most up-to-date collection in the library, and the majority of respondents are not
happy with library services.

RECOMMENDATIONS

The library should also make sure that users have access to up-to-date materials.
Library management should take the required steps to improve the library's overall services.
Library awareness initiatives and seminars should be arranged to encourage people to utilize the library.

Librarian should encourage users to use of the printreourcesand other resources in order to further
strengthen their academic careers.
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ABSTRACT

Five new phenylethylidine derivatives, designated RM-1 to RM-5, are produced through the synthesis of
physiologically active heterocyclic derivatives using 2-bromo-1-phenylethanone, para-chlorophenol, and
anhydrous K2CO3 in dry acetonitrile.

Using several moles of propylene oxide to hydroxylate the synthesised compounds produced nonionic surface-
active agents with good water solubility, ease of handling, and good biodegradability. These agents' surface
properties also revealed the significance of their applications in preventing pollution issues and making them
safe for both people and the environment.

These substances may have good potential for industrial uses and can be used to make cosmetics, textiles, mild
emulsifiers, dyes, insecticides, and medications.

Keywords: Heterocyclic compound, phenylethylidene, pharmacology.

INTRODUCTION
In chemistry, heterocyclic compounds are essential.

Better antibacterial and antimalarial activity was found in natural products synthesised in an asymmetric
mannerl.The important class of selenium-based heterocyclics known as selenophene derivatives.These
substances are crucial for both the discovery of novel drugs and the creation of novel light-emitting
materials.Medium-sized heterocycles (with 8 to 11 atoms) are structurally significant in a number of
biologically active natural compounds and offer promise as therapeutic scaffolds, according to 2, 3, and 4.6
aryl-4-azidocinnolines (5 7)89Numerous amine-spaced conjugates of 1,4,7,10-tetraazacyclododecane-1,4,7,10-
tetraacetic acid and ursolic acid (UA) have been created (DOTA).Based on the formation of intramolecular
carbon-heteroatom (nitrogen or sulphur) bonds by the carbon-hydrogen bond (C-H) functionalization/palladium
catalysed process.Utilizing ring-opening cyclization of cyclohexane-1,3-dione-2-spirocyclopropanes, 11 indoles
and benzofurans were produced.Inflammatory gene expression is triggered by pathogens' interactions with
immune system cells.It has been reported that 14 arylsulphonamide derivatives are likely PDF inhibitors.15
Several derivatives of heterocyclic carboxamides have anti-norovirus properties.Tetrabutylammonium bromide
(TBAB), an effective metal-free homogeneous phase-transfer catalyst, has drawn a lot of attention over the past
20 years.17Inthe current work, a synthesis of phenylethylidene derivatives was attempted.
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Step 1. Synthesis of2-(2-chlorophenoxy)-1-phenylethanone (3)

Cl
COCH,Br
HO
+
(@)
1

Anhydrous 6))
acetonitrile,

Anhydrous

K2C03, Reflux

2-(2-chlorophenoxy)-1-phenylethanone
Reagents and conditions: (i) Anhydrous acetonitrile, Anhydrous K,CO; Reflux.

Procedure

Equimolar amounts of 2-bromo-1-phenylethanone 1 (0.01mol), para chloro phenol 2 (0.01 mol) and anhydrous
K,CO; (0.02 mol) in dry acetonitrile was refluxed for about 10 h. The mixture was filtered and solvent was
removed under reduced pressure. The resulting solid was washed with excess of water. The crude product was
purified by recrystallization from ethanol to afford compound 3.

The physical parameters were of the compounds (3)

Percentage yield 1 74.00%

Melting range : 62-63°C

R; value : 0.64

Mobile phase : n-Hexane: ethyl acetate: (3:1)

Step IL. Synthesis of target compounds: Phenylethylidene Derivatives (RM 1-5)

(€]

iy NH2R
@
Cl
N\
o N——R
RM 1-5
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Synthesis of the target compounds. Reagents and conditions: (i) Ethanol, Glacial Acetic Acid, Reflux.

Amino Compounds Used the Preparation of Phenylethylidene Derivatives

Cpd. Code Amino compounds
RM-1 4-Amino acetophenone
RM-2 4-Amino -1, 2, 4-triazole
RM-3 2-Cholro -5- amino pyridine
RM-4 2-Chloro-5-amino thiophenol
RM-5 2-Amino-5-methyl pyridine

CONCLUSION
Novel, cheap, and ecologically acceptable surface-active chemicals using 2-bromo-1-phenylethanone and
related fused systems as heterocyclic nucleus were developed in this study.

During testing, it was determined that the solubility and biodegradability of these surfactants contributed to
their low toxicity to both humans and the environment.

These findings suggest that further derivatization and heterocyclization of these hetero-analogues of fatty
molecules could be employed as novel templates for the discovery of antimicrobial medicines, which could lead
to the development of more potent antimicrobial medications.

This subject requires further study.
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Significance of Customer Feedback System as an Effective CRM Strategy in the
Hospitality Industry

Pushpa Gore and Atul Ramgade
Department of Tourism and Hospitality, Arunodaya University, Itanagar. Arunachal Pradesh

ABSTRACT

In today’s era retaining guest in hotel industry is one of the key aspects as there is growing competition in
Hospitality Industry. Guest prospects on hotel services are believed to be up-and-coming however; there is a
need to study and identify how guest expectations are transforming with time. Measuring guest satisfaction in
the hotel industry is imperative in order to know guests' feedback. Every guest has diverse expectations about
hotel services, thus it is important to know their impressions not only by aggregated statistics but also singularly
determine the expectations, the needs and the requests of customers, overcome the gaps between customer's
expectation and services offered.

This study is carried out to understand and improve the hotel customer relationship management (CRM) by
concerning it with Customer feedback, it is the personal experience shared by the guest about their satisfaction or
dissatisfaction with the product or service they have received. The feedback can be positive or negative
depending upon the guest’s experience. Some of the suggestions can be act as a resource to improve your
business strategies in order to improve guest experience. This study deals with the importance of customer
feedback system for implementing CRM strategies in the Hospitality Industry. For this study Primary data in the
form of Qualitative data was collected through focus interviews which consisted of structured Questionnaire,
from 32 senior managers of star category hotels of Pune Region through convenience sampling on which
statistical test was applied and conclusions were drawn.

Keywords — Customer Feedback System, Hospitality Industry, CRM strategies, Loyalty, Customer satisfaction

INTRODUCTION

Customer relationship management (CRM) is the amalgamation of practices, SOP’s and technologies that hotel
employs to direct and analyze guest interactions and data throughout the guest cycle .The objective is to
progress the customer service relationships and assist in customer retention and drive sales growth.

Hotel must ensure guests are satisfied with their products and services for higher customer retention. Remember
one satisfied guest brings ten new clients with him where as one dissatisfied customer takes away ten customers
along with him.

OBJECTIVE OF THE STUDY
1. To study and understand the Importance of Feedback system in Hospitality Industry.

2. To find out the Impact of good Feedback system on guest retention and customer satisfaction.

RESEARCH METHODS:

For this study Primary data was collected through focus interviews from 32 senior managers of star category
hotels of Pune Region on which conclusions were drawn and secondary data was collected through sources such
as research articles, books, journals and magazines.

Customer Feedback

Helpsin improving business revenue
Increases sales

Improves Productand Services
Improves brand image

Customer feedback is the personal experience shared by the customers about their satisfaction or dissatisfaction
with the product or service they have received. The feedback can be positive or negative depending upon the
customer’s experience. Some of the feedback or suggestions can be a resource to improve your department
procedures in order to improve customer experience, without customer feedback, organisation will never know if
the customers are getting the value for money of their product.
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Why is Customer Feedback Important

Hospitality industry is primarily determined by service given to customers during a stay, and every stages of the
guest cycle; with an increase in consumer purchasing power, more and more people can afford to travel and visit
places. On the other hand, the rise in tourism also helps in the growth of the hospitality industry and this has
made the industry stand out from the other industry by making sure that their customers are satisfied by all the
product and services which are provided by the organisation.

® One-stop Database

Batter
° f‘ujl*mw Enhances Sales
Support The Need Of productivity
CRM in Hotel
Industry
@ Increases @ Customer
Referrals Retention
® Customization ® Winning Strategies

Source: - blog-post/the-need-of-crm-in-hotel-industry/
Why Is Customer Feedback an Important Part of CRM

o Customer Feedback Helps to Improve Products and Services

Customer feedback is vital for refereeing a customer's needs and requirements, particularly when a hotel
launches new products or services. A guest Feedback System allows the organization to improve the
understanding of their Clients’ needs and which automatically helps in repeat business Customer feedback helps
hotel to understand what’s important to their customers — without customer feedback, organization could not
possibly meet the product/ Services requirement of the consumer.

o Customer Feedback Helps You to Improve Customer Retention Strategies

Customer retention is the act of keeping existing customers on whom Hotel have already spent money this is
extremely imperative for any business. Attracting a new customer costs five times as much as keeping an
existing one, and depending on the industry you are in, it can cost up to 30 times as much! Increasing customer
retention automatically increase profit rate, Custer feedback system helps to improve the quality of your product
service, and in consecutively progress customer satisfaction and retention.

o Customer Feedback Improves Up-Sell and Cross-Sell

A customer's revenue potential doesn't instantly end at the point of sale of the hotel. There's a possessions of
opportunity for more business beyond each initial purchase and practices known as cross-selling and up selling;
customer feedback plays an important role in suggesting the other services to the customer by using the guest
history which will help the organization for revenue generation.

Ways of Receiving a Quality Customer Feedback

¢ Online Guest Reviews for Hotels:

Guests can be motivated to take up online hotel guest surveys that help outline both the collective and
individual suggestions of the guests regarding the hotel and the quality of stay and services. Utilizing the power
of Artificial Intelligence and advanced technology, and expertise most of the hotels are trying to understand their
guests as much as possible and to know what’s trending, what’s popular, and what improvements and
developments are to be made.

o Guest Feedback/Surveys:
customer satisfaction Feedback / surveys are used to estimate how your customers feel about your organization
,These surveys can come in several different forms, and organization can utilize these surveys to section
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customers based on satisfaction scores, measure relative customer satisfaction scores over time, or find
understanding for customer experience /requirements and service improvements.

Practical Implications:

Focusing on your customer requirements, trying to satisfy them will ultimately try to retain your loyal customers.
The hotel might be offering the best of product or service in the whole industry however until and unless the
organisation don’t put in efforts to Understand what your customers actually think, it cannot offer them the best
customer service and support (This study will help the hoteliers to understand the importance of customer
feedback system as a part of CRM strategies in order to attract new customers and retain loyal customers.

FINDINGS:

Based on the data collection and analysis from senior managers of star category hotels of Pune Region around
32 Managers were interviewed on the structured questionnaire and their comments were noted which were the
findings

The Following Were the Findings According To the Senior Managers
e Customer feedback system Improves business revenue

e Customer feedback system Increases sales

e Customer feedback system Improves upsell and cross-sell

e Customer feedback system Improves brand image

o Customer feedback system Improve Services and retain your loyal customers

e Customer feedback system helps in creating customer Intimacy

e Customer feedback system helps in decision making related to product development
e Customer feedback system helps ion creating Brand Intimacy

DISCUSSION AND CONCLUSION

Customer service is a vital aspect of the hospitality industry. In fact, one can state that customer service is
identical with the hospitality industry. As a significant part of the hotel industry, focusing on customer service
in the hospitality industry is moving for thorough planning, more incoming customers, and increased customer
satisfaction. The hospitality industry is a broader category and it covers imperative areas like accommodation,
food and beverages, travel, and tourism. It is not easy to focus on every sector individually through manual
operations. To overcome this, companies belonging to this developing industry have started investing in
Customer Feedback software for the hospitality industry. Through this, they can effectively manage the
different aspects of customer service and deliver a satisfactory service to the hotel guests.

The benefits of CRM in hospitality industry are more as a result, it is always advised the incorporation of hotel
management business with a CRM platform for increased and required results. Good customer service is one of
the outcomes expected from a CRM in the hospitality industry.

As per the latest research around 81% of customers say that they would be willing to leave feedback if they
knew they would get a fast response.

Mailing thank you letters to the clients who gave you incredible feedback increases the chances of getting
genuine feedback in the future.

Personalizing an email response genuinely thanking them for taking time out of their busy schedules to give
feedback is also an effective way of getting genuine feedback.

The guess always feels that if their voice is being heard and that something will be done about it they aren’t
afraid to share their opinions.

Today hospitality organizations should take the responsibility to follow up with the customers who share
feedback. If they fail to do so than, the guests won’t share the feedback later on, and the organization will run a
higher risk of business failure because they have failed to capture the good and bad feedback from our
customers.

If a guest repeats the exact same feedback twice, it denotes that the organization didn't address the issue after
they raised it in the first comment, by this way organization will lose its credibility and the guests may not be
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interested and willing to give their genuine feedback in the future which could be detrimental to the
organization.
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ABSTRACT

Paracetamol or Acetaminophen is commonly prescribed medicines by doctors and medicinal experts for relive
the body fever and worked as pain killer. Due to the more uses of this drug in pharmaceutical industry there are
more chances for counterfeiting of paracetamol medicines. In this research work we analyzed the Ten different
types of paracetamol tablets purchased from local market pharmacies by using Gas Chromatography Mass
Spectroscopy (GCMS) technique. Results showed that spectra show retention time 8.045 of paracetamol with
molecular formula CsgHyNO, and weight 151.00 it given sharp single line it indicates presence of paracetamol
with less amount of other micro-constituents, it was also observed that out of 10 samples, the sample number 2,
4, 5, 6, 8 spectra indicates 95% pure paracetamol with less amount of other excipients. In sample number 9
Spectra showed absent of paracetamol peak in given spectra that indicates no paracetamol contain is present
and all exicenpents indicates there is no active components in the tablet.

INTRODUCTION

Counterfeiting or Falsfield medicines are common problem all over the world. According to the WHO, near
about 10-15% medicines are substandard all over the world [1]. Substandard medicines are those medicine that
having variations in the quantity of API and Excipients added in tablets [2]. Counterfeit medicines can be came
into the category of Substandard, Un-registered/unlicensed and Falsfield. The medical product is authorized but
does not meet its specification and fail to meet their quality standard called substandard product. Falsfield
Medical products that are fraudulently misrepresented in terms of identity, content, or source. To detect
Substandard and Falsfield medicines are very challenging and time consuming by traditional methods like
visual inspection [3]. For Identification of Counterfeit medicines there are numerous techniques are available in
pharmaceutical industry and this can be categorized in Chromatographic, Hyperspectral Imaging, and
Spectroscopic technique [4][5][6]. The chromatographic technique has been widely used in the pharmaceutical
industry for many decades, but it has numerous advantages. Chromatography techniques are divided into two
types: liquid chromatography and gas chromatography [7]. Liquid chromatography is a technique for separating
a sample into its constituent parts. This separation occurs as a result of the sample's interactions with the mobile
and stationary phases [8]. Because there are numerous stationary/mobile phase combinations that can be used to
separate a mixture, chromatography is classified into several types, those phases' physical states [9]. The most
common and widely used chromatography technique is liquid-solid column chromatography. Gas
chromatography, also known as gas liquid chromatography, is a technique used to separate, identify, and
quantify components of a mixture of organic compounds by selective partitioning between the stationary phase
and mobile phase within a column, followed by sequential elution of separated components [10]. The primary
goal of gas chromatography is to separate compounds that have the High volatility, Low molecular weights and
Thermal stability properties. Gas chromatography work efficiently when we attached Mass Spectroscopy to it
and it becomes a GSMS [11]. The GC/MS instrument separates chemical mixtures and identifies the
components at the molecular level. It is one of the most precise instruments for analyzing pharmaceutical
samples. According to the previous researches and literature review, we found that the GCMS techniques give
good results and useful in pharmaceutical applications [12]. Paracetamol is a long-established substance that is
one of the most widely used drugs in the world. It has been shown to be effective in treating headaches and
other aches, pain and fever, cold and flu in both children and adults [13]. For the treatment of various types of
pain, paracetamol can be combined with other medications. Because of its extensive use for therapeutic
purposes, quick methods for determining it during quality control are critical [14]. Many methods for
determining paracetamol have been reported in recent years, including chromatographic, spectroscopic,
spectrophotometric, and electrochemical techniques. We used Gas Chromatography Mass Spectroscopy
techniques to analyze our paracetamol tablet samples in our research because of their benefits shown in
previous research work in pharmaceutical area.

MATERIAL AND METHOD
Collection and Preparation of Paracetamol Tablet:

Collection of Samples
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Ten (10) different types of Plain Paracetamol tablets having 500mg of paracetamol as Active Pharmaceutical
Ingredients (API) was purchased from local pharmacies from various locations from Aurangabad City,
Maharashtra.

Sample Preparation:

Individual tablets was crushed one by one using Pestle and mortal and converted into the fine powder and keep
it individual tablet powder in air tight bag with proper labeling. After completing this process the all samples
are taken for the GCMS analysis in laboratory.

Analysis Method:

Fractionations was done by Solvent extraction or Liquid - liquid extractions, then evaporations of solvent was
manual done and condensed extract stored at -4°C. In this respects the obtained samples were made to analyze
the volatile secondary metabolites from the selected medicinal plants by GC-MS. The GC-MS analysis were
done in the Sophisticated Analytical Instrumentation Facility, MIT College, Aurangabad. The obtained results
were interpreted as their medicinal properties and economically important values of those chemical
constituents.

This is a separation and identification technique in which gas-chromatograph coupled with high resolutions
mass spectrometer is a combined analyzer that has a superior ability in analyzing organic compounds
qualitatively and quantitatively. It inherits the features of high resolution and accurate mass measurement with
simple operation and high sensitivity. While gas-chromatographer doing separation and mass spectrometer is
for identification of separated compounds.

GC-MS Analysis
For each sample the analytical method is same while the oven temperature is variable, Injection port
temperature is 250, Carrier gas is Helium 1ml /sec, Inter face temperature is 250, Ion source is at 200, Analysis
was done by using E+ IONISATION WITH 70ev, The MS is Accu TOF GCV, Column through the sample
passes is HP-5. The MS detection was completed in 36 minutes. The detection employed the NIST Ver. 2.0-
year 2005 library.

RESULTS AND DISCUSSION

The study involves analysis of ten different brands (sample) of 500 mg paracetamol tablets using GCMS
spectra methods. The results obtained were compounds with that of sample spectra 1-10 with ten tables; it was
obtained that how much pure paracetamol constituent present with excipients and micro-constituent by using
GCMS spectra and its given table 1 to 10.

The results revealed that the presence of peak in spectra it indicates that name of compounds, structure of
compounds, molecular formula and molecular weight and the spectrum profile of GC-MS confirmed the
presence of major components with the retention time. It was observed that sample number 2, 4, 5, 6, 8 spectra
indicates out of 10 sample, it contain 95 % pure paracetamol with less amount of other excipients see spectra
and table

Sample 5 Sample 6
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Sample 8

Figure Represented Counts versus Mass to Charge (M/Z) Ratio

Theses results indicates that spectra show retention time 8.045 of paracetamol with molecular formula
CsHgNO, and weight 151.00 it given sharp shingle line it indicates presence of paracetamol with less amount of
other micro-constituents see table number 2,4,5,6 and 8.

Sample 2
Table 2 : Activity of identified in GC fractions of the sample paracetamol 2
Name of compound Structure of compound Retention  Molecular Molecular
time formula weight
F
1-chloro-1-fluoro 1.690 C,H,CIF 82.00
ethane
Cl
H
N o
paracetamol /O/ Y 8.045 CsHoNO, — 151.00
HO
Sample 4
Table 4 : Activity of identified in GC fractions of the sample paracetamol 4
Name of compound Structure of compound Retention  Molecular Molecular
time formula weight
H
N o
paracetamol /(j Y 8.050 CgHgNO, 151.00
HO
Sample 5
Table 5 : Activity of identified in GC fractions of the sample paracetamol 5
Name of compound Structure of compound Retention = Molecular Molecular
time formula weight
F
1-chloro-1-fluoro 1.690 C,H,CIF 82.00
ethane
Cl
H
N (0]
paracetamol \]/ 8.040 CgHgNO, 151.00
HO
Sample 6
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Table 6: Activity of identified in GC fractions of the sample paracetamol 6

Name of compound Structure of compound Retention  Molecular Molecular
time formula weight
F
1-chloro-1-fluoro 1.700 C,H,CIF 82.00
ethane
Cl

H

N 0]
paracetamol \’/ 8.030 CgHgNO, 151.00

HO

Triphenylphosphine P=0
oxide 16.615 CigHisOP - 278.00

Sample 8
Table 8: Activity of identified in GC fractions of the sample paracetamol 8

Name of compound Structure of compound Retention = Molecular Molecular
time formula weight

F

1-chloro-1-fluoro 1.715 C,H,CIF 82.00
ethane
Cl
H
N (0]
paracetamol /O/ \f 8.060 CgHoNO,  151.00
HO

The individual fragmentation patterns of the components were illustrated in Figure 2, 4, 5, 6 and 8. The mass
spectrum of the compound with retention time 8.075 (Hit-1) paracetamol gave 5 major peaks (m/z) at 151, 109,
80, 53, 43. This investigation is the first study reporting comprehensive metabolites profiling of active fraction
of paracetamol of different brands of samples.

The remaining sample 1, 3, 7, 10 it indicates that given spectra show that less amount of paracetamol with high
impurities or excipients present see spectra and tables.

Chomatogram ora | DAVIT GCMS DATA pracetamopar | qed
TIC Chromatogram parad DMIT GOMS DATA\parscetanohyrad gad

TiC

1154440

1192214 \

Sample 1 Sample 3
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Sample 7 Sample 10
Figure Represented Counts Versus Mass To Charge (M/Z) Ratio
Samplel

Table 1 : Activity of identified in GC fractions of the sample paracetamol 1

Name of compound Structure of compound Retention = Molecular Molecular
time formula weight

F

1-chloro-1-fluoro ethane )\ 1.655 C,HCIF 82.00
Cl
H
N (0]
paracetamol Q/ \f 8.075 CsHgNO,  151.00
HO

Tetradecamethyl, ~ | \ / \ / \/ \ / l

hexasiloxane Si Si. Si_ Si
AN \ \ ANIVAERN /
0’ o o o ©

8280  C,H,0sSi  228.00

0
PR NN

o s
P Sl\ Si S Sl Si i

/ \
Cyclodecasiloxane N v/ o\ / N .
Si Si Si. Si Si Si 8.850 CyoHeoO105119  740.00
/N7 N/ N/ N/ N/ \\
O O o O O
Cyclooctasilone 9.790 Ci6HygO0gSig  592.00

1C
2-ethylhexyl ester /\//\{OT(\/\/\/\J 0 1345 CypHpO4 370.00
(0]

Triphenylphosphine 1663  CygH;sOP 278.00

oxide
P=0
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Table 3 : Activity of identified in GC fractions of the sample paracetamol 3

Name of compound Structure of compound Retention  Molecular Molecular
time formula weight

F

1-chloro-1-fluoro 1.745 C,H0S 78.00
ethane
Cl

3,3,5-Triethoxy-1,1,1,
7,7,7-hexamethyl- 3.825 C,5H4,0,Si5 474.00

(tetrasiloxane)

Tri - ldimeth .
ris(tert-butyldimethy 4170 CpHsoN,0,Siy 474.00
Isilyl)
succinamide
Cyclodecasiloxane, 4.605 C,H3406Sig 444.00
dodecamethyl

H
N (0]
paracetamol /©/ \K 8.170 CgHgNO, 151.00
HO
o
NN
Benzenamine, 8.305 CoH3NO 151.00
4-propoxy
HoN

CoHs
\
5-[1-ethyl-1Hpyrazol-4-yl] =~ N SJL

4-hydroxy-3-methyl- N , N— 8.550 CioHisN30S,  370.00

1,3thiazolidine-2-thione

OH
OH
4-amino phenol 8.700 C¢H;,NO 109.00
HaN
2,5-furandione, 8.845  CgH,o0s 154.00
dihydro-3-(2-methyl o
-2-propenyl
propenyl) o o
Tetradecanoic acid, o 9.030 C6H3,0, 256.00
12-methyl ester W)L o™~
Name of compound Structure of compound Retention  Molecular  Molecular
time formula weight
HO,
OH
Dicyclohexanol / 9.735 Ci14Hp0, 22400
Cyclononasiloxane, 10920  C;gHs404Sig 666.00
octadecamethyl
(o}
Hexanedioic acid, ester OMVV\/\NQ 13.445  CyHy04 370.00
/\j\ |
Triphynylphosphine oxide 16.615  C;gH;sOP 278.00

Sample 7
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Table 7 : Activity of identified in GC fractions of the sample paracetamol 7

Name of compound Structure of compound Retention  Molecular Molecular
time formula weight
O
1-chloro-1-fluoro ” 1.450 C,H0S 78.00
ethane S
/ \

H
N (0]
paracetamol /©/ \K 20.500 CgHgNO, 151.00
HO

Sample 10
Table 10: Activity of identified in GC fractions of the sample paracetamol 10
Name of compound Structure of compound Retention = Molecular Molecular
time formula weight
F
1-chloro-1-fluoro ethane )\ 1.650 C,H,CIF 82.00
Cl

Pentatriacontane NSNS 5.485 CysHypy 492.00

o | /

1,1,6-trimethyl-3- %
methylene-cyclohexane 6.420 CasHlse 452.00
Stigmastane-3,6-dione 6.670 CyoHy50, 428.00

o}
(0]

Tetrapentacotane Br NN NSNS Ee 6,790 Cs4H,03Br, 914.00

1,54-dibromo

Tricyclo-triacontane “mm 6.875 C;0H5,0, 444.00

diepoxy

Friedelan-3-one 7.625 C30Hs500 426.00
(6]
H
N o
paracetamol Q Y 8.075 CsHgNO, 151.00
HO
Cyclohexanemethanol 8.150 C3H,,0, 212
(0]

Above result indicates that presence of 50 % paracetamol with 50 % other micro-constituents show in spectra
and tables.
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Sample 9
Table 9: Activity of identified in GC fractions of the sample paracetamol 9
Name of compound Structure of compound Retention Molecular Molecular
time formula weight
Triacontane NSNS 4.83 C;0Hgn 422.00

In sample number 9 it is absent of paracetamol peak in given spectra it indicates that no paracetamol contain is
present and all exicenpents indicates highly impure sample.

CONCLUSIONS

According to our knowledge, this investigation is the first study reporting comprehensive metabolites profiling
of active fraction of paracetamol of different varieties by using GCMS. This method is highly sensitive and
used for rapid identification of metabolites. The findings of this study suggest that paracetamol a different
brands of sources of important metabolites contributing purity of paracetamol sample was detected in active
fraction, which may lead to the biomagnifications which become another line of future prospect.
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ABSTRACT

The socio-economic milieu of flower cultivation under modernization is presently known as Floriculture. The
present study tried to highlights the socio-economic issues of flower farming population in a holistic
perspective, as well as the associated health problems faced by the flower farming workers along with their
ways of healing process. The methods or techniques like participant observation, intensive interviews, and case
studies have been utilized for collecting the contextual data from the village Sutia, in the District of North 24
parganas, West Bengal. Both male and female workers are engaged with this work. Various health issues have
been found among the studied population which they suffer by working in the field. Various types of
precautions have been used by the both male and female workers.

Keywords: Horticulture, Floriculture, Socio-economic, Work-related risk factors, Precaution use, Division of
labour.

INTRODUCTION

Flowers please the mind and grant prosperity. Some flowers play a significant role on religious rituals on
Hinduism as well as other religious purposes. Not only religious purposes but also marriage ceremony, birthday
celebration, medicine making and so on flowers are extensively used daily (Mahalle, et al., 2020). Floriculture
production may contains a wide variety of various types of flower plans and plant materials and they can be
divided into cut flower and foliage, bedding plants in the field, gardening flower plants, potted flower plants,
nursery flower plants, etc. (Kumar & Esaimalar, 2021; Ekhuemelo, et al., 2016). Flower cultivation is eco-
friendly cultivation as well as it is also profitable business. In India, floriculture industry share 2% as the
compare of the total horticulture production (Kundu and Som, 2020). Flower cultivation is one most potential
components of the Horticulture industry and it has an important role from aesthetic, social and economic point
of view. There is a lot of demand of fresh and good qualities flower for decoration of ceremonial places, for
bouquets preparation and for floral boskets. For this the flower demand is increasing day by day as well as it is
also improved the trade of flower. On the other hand, flowers are used to express the most sensitive, delicate
and loving feelings (Huss, Yosef & Zaccai, 2017). Government and various NGO’s are taken initiative to
develop the floriculture industry like, Kishan Call Centre, Agriculture Technology Information Centre, National
Agriculture Bio-computing Portal, E-choupal, India: m-krishi etc. (Mondal, 2017).

Labours are the backbone of any kind of industry, in floriculture industry is not exceptional. Different kinds of
labourers are being there and they have different role in cultivating flowers. Seed bed making to marketing of
flowers these labourers were engaged. As we know that more or less 53% population are professionally
engaged with agricultural labour. In floriculture industry there were more than ten types of labourers engaged
like, ploughing, laddering, weeds clearing, spading, flower plucking, garlanding etc. apart from this those jobs
were done by both male and female workers. Male workers mainly engaged with spading, ploughing, seed bed
making etc. on the other hand female workers engaged with flower plucking, garlanding, weeds clearing etc.
The main purpose of this study is to unveiling the associated risk factors to cultivating flowers of the labourers
at work time and how they overcome from these risk factors. A number of physical health problems were arose
their body during work time. These health issues are allergic erection, eyes irritation, skin infectious diseases,
musculoskeletal problem, body pain, asthma, etc. The study also focused to the socio-economic issues and
consequences under study. Female workers are generally work hard but did not get any satisfactory payment.
They paid less than their male counterpart. In last two decades there are many floriculture units have been
established and it offers a huge number of employments opportunities in both production and selling lines
(Chetan and Yogish, 2020; Chakraborty, 2014). Since, the sector has a huge export potential the rising
horticulture sector can provide a lot of opportunities to the farmers after proper skill (Biswas, 2013).

The Area of Study: An Overview
The Sutia village is located in the Sutia Grampanchayat of the North 24 Parganas district of West Bengal,
India. The total population of the village is 2977 as per 2011 census. Here both Hindu as well as Muslim
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communities are living together and their primary occupation is seasonal flower cultivation and agriculture.
Most of the villagers are belonging to Hindu community. A least number of the Muslim families are living in
the studied village.

Methodology and Sampling:

All the data for the present study have been collected from contextual observations using Intensive interview,
Case study, Schedule & Questionnaire method. The Case Studies have been used to collect the different types
and phases of flower cultivation. Intensive interviews have been used to know about the cultivable land, present
economic conditions, and types of health problem during work time, etc. Schedule & Questionnaire methods
also have been used to view the different socio-economic issues as well as physical health problems and how
they overcome. All the primary data have been collected through purposive sampling. Only the flower
cultivation labourers were included in this study who were engaged with different aspects of flower cultivation.
The quantitative analyses have been done through Microsoft Excel.

Objectives of the Present Study:
The objectives of the present study are-

1. To observe the socio-economic status among the flower farming workers.

2. To unveiling the associated health problems faced by the flower farming workers while working and the
solution of those problems.

3. To find out the patterns of production in the economic system along with the variegated relationships as
prevailed around the flower cultivation under study.

RESULTS AND DISCUSSION:
A. The Socio-Economic Aspects: An Overview

Table 1: Age wise Sex distribution of studied population

Age Wise Sex Distribution Of Studied Population
Age Group Male % Female %
10 to 19 0 0.00 20 22.47
20 to 29 6 14.63 20 22.47
30 to 39 4 9.76 18 20.22
40 to 49 14 34.15 17 19.10
50 to 59 11 26.83 13 14.61
60 & Above 6 14.63 1 1.12
Total 41 100.00 89 100.00

Table 1 shows the age wise sex distribution among the studied population. The present study has been done on
the total 130 members of both sexes where 41 individuals are male and 89 individuals are female. Female
members are massively engaged with this work than male members because lots of work like flower plucking,
garlanding etc. are generally reserved for the female members. While excessive rigorous and energy needed
works like soil cutting, ladder man etc. are reserved for male members. It has been observed from the above
table that many female members whose age is 10 to 19 are engaged with the various type of works which is
directly related with the flower cultivation. While not a single number of male members of the above mentioned
age group are engaged with any types of flower cultivation related work. On the other hand 22.47%, 20.22%,
19.10% & 14.61% female members are engaged with flower cultivation work from the age group 20 to 29, 30
to 39, 40 to 49 and 50 to 59 respectively. While 14.63%, 9.76%, 34.15% and 26.83% male members are
engaged with flower cultivation work from the age group 20 to 29, 30 to 39, 40 to 49 and 50 to 59 respectively.
It has been noticed that old age workers are found among the studied population and they are generally male
members (14.63%), whereas only 1 old age female member is found.
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Table 2: Community & Sex wise distribution of the studied population

Community & Sex Wise Distribution Of Studied Population

Male Worker Female Worker

Religion No. Of Population %o Religion No. Of Population %o
Hindu 12 2927 Hindu 38 42.70
Muslim 25 70.73 Muslim 51 5730
Total 41 100.00  Total 39 100.00

Table 2 shows the sex wise religion distribution among the studied population. Hindu and Muslim community’s
people are more or less equally found among the studied population. Religious barriers are not present there.
Muslim workers were more engaged for cultivation of flowers. They choose this work as their primary
occupation for fulfilment the demands of flowers. It has been noticed from the above table that 29.27% and
42.70% Hindu workers are male and female respectively. On the other hand 70.73% male and 57.30% female
are belonging from Muslim community.

Table 3: Sex Wise Marital Status

Sex Wise Marital Status
Male Marital No. Of %0 Female Marital No. Of Population %0
Status Population Status
Married 34 82.93 Married 53 59.55
Unmarried 7 17.07 Unmarried 27 30.34
Widower 0 0.00 Widow 9 10.11
Total 41 100.00 Total 89 100.00

Table 3 shows the distribution of sex wise marital status among the studied population. It has been found that
the maximum no. of male workers is married while more or less half of the female workers out of total female
workers are married. The percentage married male and female workers is 82.93% and 59.55% respectively. On
the other hand only 17.07% male and 30.34% female workers are unmarried. Unmarried female workers have
been largely found in respect of male workers. It is only happened because to earn pocket money and to give
economic support to the family, many young girls have been joined with various types of flower cultivation
related works beside their study. On the other hand young boys also engaged in various work except the works
which are flower cultivation related. The young boys are not like the floriculture related work because the
wages are very low and they do not want to work within their locality. Widower has been not found among the
studied male population. Although 10.11% (9 female workers) widow have been found among the studied
female population.

Table 4: Sex Wise distribution of Educational Levels of studied population

Sex Wise Distribution Of Educational Levels Of Studied Population
Educational Status of No. of % Educational Status No. of %
Male Population of Female Population
literate 2 4.88 literate 24 26.97
Can Sign 7 17.07 Can Sign 11 12.36
Primary 8 19.51 Primary 5 5.62
Secondary 19 46.34 Secondary 39 43.82
Higher Secondary 4 9.76 Higher Secondary 8 8.99
Graduate 1 2.44 Graduate 2 2.25
Total 41 100.00 Total 89 100.00

Table 4 display the sex wise distribution of educational levels among the studied population. Among the male
workers only 4.88% are illiterate while 26.97% workers among the female workers are illiterate. It has been
observed from the above table that 17.07% workers can sign their name, 19.51% done their education up to
primary level, 46.34% done their schooling up to secondary level, 9.76% completed higher secondary level and
only 2.44% completed their graduation. On the other hand among the studied female workers 12.36% can sign
their name, 5.62% done their schooling up to primary level, 43.82% completed their education up to secondary
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level, 8.99% done their schooling up to higher secondary, and only 2.25% female workers completed their
graduation. It has been also observed that the percentages of educational status among the both male and female
are remain same. Only the percentage of illiterate has been mostly found among the female workers in respect

to the studied male population.

Table 5: Sex Wise Division of Labours

Sex Wise Division of Labours
Categories of Male No. of ¥/ Categories of Female No. of %0
Working Status Population Working Status Population
Preparation Land 10 24.39 Preparation Land 6 6.74
Fertilization 2 4.88 Fertilization 0 0.00
Irrigation 4 9.76 Irrigation 0 0.00
Laddering 3 7.32 Laddering 0 0.00
Seed Bed Making 3 7.32 Seed Bed Making 0 0.00
Spading 16 39.02 Spading 0 0.00
Tractor Driving 3 7.32 Tractor Driving 0 0.00
Plucking Of Flowers 0 0.00 Plucking Of Flowers 48 53.93
Garlanding 0 0.00 Garlanding 32 35.96
Weeds Clearing 0 0.00 Weeds Clearing 3 3.37
Total 41 100.00 Total 89 100.00

Table 5 shows the sex wise division of labours. Many types of works have been found in the flower cultivation.
It has been found from the above table that 24.39% male workers and only 6.74% female workers are engaged
in preparation land. Actually these types of work need more muscle power than other works and only this
reason very few female workers are engaged with this work. It has been also observed that 9.76% male workers
are engaged with the irrigation work, 7.32% male are engaged with the laddering work. Actually the laddering
works hard to break the soil into tiny pieces as like as powder. Apart from these 39.02% and 7.32% men are
engaged with spading and tractor driving. On the other hand 53.93%, 35.96% and 3.37% women among the
total studied female population are engaged with the work plucking of flowers, garlanding and weeds clearing
respectively. Here it is worth mentioning that not a single number of female workers have been found working
as a fertilizing, irrigation, seed bed making, spading and tractor driving work. The main reason behind this is
the above mentioned works need more muscle power and more risky than others work, while not a single male
worker has been found among the work type like flower plucking, garlanding, and weeds clearing because these
works generally allocated only for female workers which not needed more muscle power and not so much
risky.

Table 6: Sex Wise Daily Wages Distribution

Sex Wise Daily Wages Distribution
Daily Wages Of No. Of Population %0 Daily Wages Of No. Of %0
The Male The Female Population

> 100 0 0.00 > 100 76 85.39
101-200 9 21.95 101-200 12 13.48
201-300 22 53.66 201-300 1 1.12
301-400 4 9.76 301-400 0 0.00
401-500 6 14.63 401-500 0 0.00

Total 41 100.00 Total 89 100.00

Table 6 shows that the sex wise daily wages distribution. It has been observed that 21.95%, 53.66%, 9.76% and
14.63% male workers are belong to the category of 100-200, 201-300, 301-400 and 401-500/day respectively,
while not a single male worker have earn 100 rupees and less than 100 rupees per day. On the other hand
maximum female workers (85.39%) get 100 or less than 100 rupees per day, while only 13.48% and 1.12%
female workers belong to the category 101-200 and 201-300/day respectively. It has been also observed that no
male members are there in low wages category and no female members are there in high wages categories. The
reason behind this is the female members are extensively engaged with flower plucking and garlanding work
which requires less muscle power and their wages is very low. On the other hand male members are generally
engaged in those works which need much muscle power and their wages is high.
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Table 7: Sex Wise Distribution of Ailment of the studied population

Types of Ailment Male Female
No. of Population % No. of Population %
Body pain 11 26.83 29 32.58
Fever, Cough & Cold 14 34.15 16 17.98
Allergic reactions 7 17.07 12 13.48
Liver problems 3 7.32 9 10.11
Skin infections 6 14.63 23 25.84
Total 41 100.00 89 100.00

Table 7 shows that the distribution of ailment among the studied population. It has been found that among male
workers 26.83%, 34.15%, 17.07%, 7.32% and 14.63% were suffering from body pain, fever cough & cold,
allergic reactions, liver problems and skin infections respectively. The main reason of skin infection are due to
water pollution, pollen grains or glue of flowers. Female members are more prone to suffering from body pain
and skin infections because they are plucking flower from trees bending their body and they are directly
attached with tree and soil. The female workers need more effort than male workers during grass root level and
that is why they are suffering from body pain more than male workers. Many people have allergic reaction with
the pollen which was found from the flower. Here among the studied population 17.07% and 13.48% male and
female workers are suffering from allergic reaction respectively. During field survey, informants informed that
they suffered eye irritation, sneezing, coughing, as a result of allergic reactions. Few workers are suffered liver
problem as because they are working under tremendous sunlight and abnormal diet pattern. Fever, cold &
cough is normal among the human population. Many workers have been found that they are suffering from
fever, cold & cough because their continuous working under rain and sunlight.

Table 8: Distribution of Precaution use Followed by the Workers during Work.

Sex Wise Distribution Of Precaution
Precaution Used By Male Precaution Used By Female
Precaution No. Of % Precaution No. Of %o
Population Population

Face Mask 2 4.88 Face Mask 5 5.62
Hand Gloves 7 17.07 Hand Gloves 22 24.72
Skin Ointment 0 0 Skin Ointment 2 2.25
Sunglass 27 65.85 Sunglass 22 24.72
Lemon Extract 0 0 Lemon Extract 28 31.46
Coconut Oil 0 0 Coconut Oil 17 19.1
Cap 30 73.17 Cap 12 10.68
Mulberry 13 31.71 Mulberry 25 22.25
Talcum powder 10 24.39 | Talcum powder 24 21.36

Table 8 shows that the precaution followed by the workers during the work. It has been observed from the
above table that 65.85% male members only used sunglass, while only 24.72% female workers used sunglass
during their work to avoid the sun light from their eyes. Among the male workers 4.88% and 17.07% male
members used face mask and hand gloves during their work. On the other hand 5.62% and 24.72% female
members used face mask and hand gloves respectively. Face mask and hand gloves are very much needed for
those workers who are plucking flower and spreading fertilizers in the field. They used these to avoid intake of
toxic chemicals through their nose and mouth and skin problems. Skin ointment, lemon extracts and coconut oil
has been found 2.25%, 31.46%, 19.10% respectively among the female members only as precautions. Lemon
extract has been widely used as tan remover for a long time. Apart from this lemon extract has anti-bacterial
properties which can help the workers from relieving skin problems. The same has been observed in the case of
coconut oil. Generally coconut oil has been widely used by the workers in respect to the other skin ointment.
They used it to overcome the skin problems because they need to close contact with fertilizers and flower trees.
A large number of male cultivators (73.17%) used cap to avoid sunlight. Female cultivators also used cap but in
a small number (10.68%). Cap is less important for female members as they are not working under heavy
sunlight. They generally go to field during evening to pluck the flowers. Talcum powder and mulberry has been
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also used by the both male and female workers to recover from the skin infections and their percentage is
24.39%, 31.71% for male and 21.36%, 22.25% for female accordingly.

Workers are the main support of this flower cultivation. A variety of works have been found in this cultivation
process. The workers are living their lives by working at the field. They get wages from the owner directly.
Various ranges of wages are also there. Here below some Case Studies have been cited to point out the division
of labours and their contribution to the flower cultivation industry-

Phul Tola (Flower Plucking)-A Case:

Tajnur Bibi, a 37 years old woman who lived in Sutia village under the Sutia grampanchyat of North 24
parganas district. She worked as a labour for collection of flower from the flower cultivated land. She collected
40 buckets of flower daily in 2 times, in the early morning (from 6 am to 10 am) and the afternoon time (from 3
pm to 6 pm). Here it is important to mention that every bucket is containing 3 kg of flower. And for collecting 1
bucket of flower she is get 5-6 rupees as her payment. She is doing this work for her family because she
belongs to a poor family and she have two children and she would want that her children get a good job after
complete their education and get a good citizen as early as possible. Here it is also mentionable that when she
plucked a special variety of marigold flower, named Raktoganda (a blackish-red variety), she had faced an
itching problem in her both hands and hands were swelling to itching erection. At that situation she used lemon
extract or coconut oil to reduce the itching erection.

Kodal Kopano (Spading): A Case

Anisur Sardar (Age: 31, Sex: Male) lives at Jadavpur Village. He worked as a labour on different farmland.
By doing this work he earned Rs. 300/- per day. He earned by spading on different agricultural land throughout
the year and the working time was 6 am to 3 pm. He also told that his family was not doing well at such a low
income. Apart from this work he also involved different types of work like, 100 days’ work, suppler of drinking
water barrels etc.

Mala Gantha (Garlanding): A Case

Nilima Bala (Age: 42, Sex: Female) lives at Sutia village. She used to make a garland of different flowers like
Akanda, Marigold, White & Yellow Cherry, Rajanigandha, Nayantara, etc. By doing this she earned 90 to 100
rupees per day. She runs her family by making garlands throughout the year as a supportive member of the
family. She also told that she earns a little more money by making fancy garlands during wedding season and at
this time she earned most money than the whole year.

Moi Deoa (Laddering): A Case

Azid Mondal (Age: 36, Sex: Male) lives at Uttar Kachdaha village. He worked as a labour and did laddering
on different agricultural land. He has earned Rs. 250/- per day by doing this work. He told that the two cows
have a wooden pole attached to their shoulders from which the rope is pulled and tied to the ladder. The local
name of the wooden bar is Jongal. He also told that it is very difficult to run his family when there is not much
work during the rainy season. This work is not sufficient earning for his family and that’s why he did different
types of works like, weeds clearing, engine van driving and sometimes as a mason labour, etc.

Agachha Porishkar (Weeds Cleaning): A Case

Fulmani Soren (Age: 48, Sex: female) lives at Uttar Kachdaha village. She worked as a labour and did weeds
cleaning on different farmland. Her daily income was Rs. 200/- by doing this work. Apart from this she also
worked as cut off the tip of marigold plants. And for this her daily income was Rs. 150/- per day. Her duty
schedule was 8 am to 4 pm. There was no holiday for this kind of works. According to her, she has been
involved in this work since ten years. She also told she did this whole year except during the monsoon season,
because that time is not suitable for flower cultivation.

Langol Deoa (Ploughing): A Case

Lalan Biswas (Age: 43, Sex: male) lives at Sutia Village. He has cultivated the land with the tractor. By doing
this work he earned Rs. 400/- per bigha. In seasonal time he earned more than Rs.1200/- per day. This work is
done almost whole the year except the rainy reason. Only June to August there was no sufficient income by
doing this work because this time is not suitable season to cultivate all flowers. And that time he preferred to a
part time job as an electrician and this work was not the primary source of his income. He does this work for his
personal interest.

B. The Phases and Variegated Relationships as Found Around the Flower Cultivation
The flower cultivation as studied also encompasses the same. Production is the main or key factors as found in
the flower cultivation. The first priority of this flower cultivation is to find out good and various qualities of
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seed and bring them from the market. Sometime they make seeds at their own land. Here it is worth mentioning
that they choose small separate land for this seed making process. Cultivators buy seeds from the market and
bring those through the transport. Actually male workers are involved in this process of seeds buying. And in
the case of seed making in their own land, both male and female workers are involved through the whole
process. Gender, caste and religious biasness has not been found among the entire process of flower cultivation.
Both male and female workers have been found working among the entire process of this flower cultivation. In
the case of production systems, there are lots of work have been allotted to both male and female workers and
they work rigorously to carry out the entire process smoothly. It is worth mentionable matter that few works
have been only allocated for male and few for female. Those works which needed more muscle power and very
risky like spading, fertilizing, driving etc. have been distributed to the male workers, while those works which
needed less muscle power and low risk like flower plucking, garlanding etc. have been distributed to the female
workers. When the flower blossoming the female workers plucking flower and accumulate at a one place. After
that the owners take some fresh flower and kept it for sacrificing for their ancestral spirits. This has been only
found in the Hindu families. Any types of other religious activities in respect to the flower cultivation have not
been found among the studied population. Then they sometimes give some flowers to their workers as a gift.
Finally they sent the flowers to the markets. Here it is more valuable to point out that the owners who have
small quantity of production they sent their flower to their local Sutia market. And on the other hand the
owners who have huge production, they sent their flower to their nearest Thakurnagar flower market. This
transportation sometime has been done by the owner own self or by the male workers who have only appointed
for the transportation purpose. Both Hindu and Muslim workers have been found among the studied population
who are actively engaged in the each and every process of this flower cultivation. Religious prejudice and even
caste prejudice has not been observed among the studied population. Various types of caste people like SC, ST,
OBC-A (MUSLIM) and OBC-B along with higher caste people are working together very gleefully. Outside
workers have not been found around this flower cultivation. Local workers are enough to carry out the flower
cultivation process without any obstacle, because the flower cultivation is not needed skilled workers. The
owners never ever try to hire labours from outside of their area. There are few reasons behind this and those are
high pay scale of the labours, provide fooding and lodging, become workless of many families etc. Friendly
relationships or bonding have been appeared among the villagers by this work. It has been observed that the
workers never think that they are working as a servant, rather they think as they are working in their own fields.

Concluding Observations:

Flower is very famous and useful things in our daily life. Flower bears many signs and symbols. It can be used
in various functions like, marriage ceremony, funeral, worship of God and Goddess, and so on. Various types of
flower cultivation have been started in our society. Flower farming or flower cultivation is also called
floriculture. Floriculture is actually a discipline of horticulture which deals with the cultivation of flowering
plants. Floriculture is not required skill labourer. To cultivate flower the main owner or cultivator needs to
know which flower’s has good market value and timing of the cultivation as well as the name and amount of
fertilizers which are to be used during cultivation. Floriculture is very famous in India. Not only India but also
many countries are now focusing on the floriculture. The present study has been done on the floriculture
cultivation in the district of North 24 Parganas, West Bengal, India. The present study has been done among the
workers of both Hindu and Muslim community. There are no religious or gender biasness present in the
floricultural cultivation. Both Hindu and Muslim community’s workers are working hard to blooming flowers
for people. All age’s people are engaged with this cultivation. Even many small children and school goers are
helping their parents during field work although they all are not getting money for that. They intentionally work
in the field just because they love flowers. Both married male and female workers are there. The studied
workers who are attached with this cultivation, they are not so bad in educational status. Only few illiterate
workers have been found who cannot sign their name. Many workers have been found who completed their
graduation among the studied population. Large number of both male and female workers have done their
secondary and higher secondary. Various types of works have been observed in this flower cultivation.
Generally females are engaged with flower plucking and clearing land because these two types of work not
needed muscle power and not too much risky work. On the other hand male workers are engaged with those
types of work which needed muscle power and risky work. Floricultural work is their primary occupation. But
many workers have chosen others work like mason labour, agricultural work, electrician etc. as their secondary
occupation. The daily wages is very low for the female workers who are plucking flower. Only few male
workers get accurate wages from this floriculture. They have chosen secondary occupation because they could
not live their minimum life with the wages which they get from the flower cultivation. The male workers who
always work under the sun light and heat used sunglass as the precaution from the sun rays. Apart from these
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female workers used hand gloves during flower plucking to avoid skin problems. Various types of ointment,
mustard oil and lemon extract have been used by the female workers to overcome from the skin problem. Some
workers did not maintain their hygiene, they were suffering from different skin diseases and other health issues.
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ABSTRACT

An important area of study is the heterogeneous synthesis of nitrogen-containing heterocyclic compounds
such as dihydropyrimidin-2(1H)-one/thione derivatives. Use of nanocrystalline AICI3 Loaded ZnO has
demonstrated for heterocyclic compounds which are routinely used in medicinal chemistry due to their
therapeutic and pharmacological properties. In this context the solvent free synthesis of pyrimidine
derivatives are reported.

Keywords: Biginelli reaction, nanocrystalline AIC13 Loaded ZnO, heterogeneous catalysis, green synthesis.

INTRODUCTION

Because of their therapeutic and pharmacological properties, dihydropyrimidin-2(1H)-ones/thiones
derivatives are a significant class of heterocyclic compounds'. Dihydropyrimidinones (DHPMs Fig. 1A)
many drugs and synthetic products contain moiety. Because they act as calcium channel blockers, also
including antihypertensive agents, DHPMs and their derivatives are extremely important (R-SQ 32 926)°,
Alpha-1a adrenergic antagonists, fatty acid transporter inhibitors, and inhibitors of mitotic kinesin®®
(Monastrol, Fig. 1B). Batzelladine (Fig. 1C 1D 1E) alkaloids contain a dihydropyrimidin core, which has
been found to possess anti-HIV activity”®*. DHPMs moiety exhibits antiviral’, antibacterial and antifungal
' anticancer'"'? (S-Monastrol) activity. They are also used as starting material for the synthesis of
Rosuvastatin (Fig. 2), selective and competitive inhibitor of HMG-CoA reductase'’, the enzyme
responsible for the biosynthesis of cholesterol. As a result, the search for cost-effective and simple
methods for DHPM synthesis has emerged as a hot topic in current research.

In the last few decades, many types of solid acids have been developed as an alternative for the mineral
acids, including sulfated metal oxides'!, zeolites'’, hetero polyacids, silica supported acid'®, metal
phosphates, inorganic oxides'”'®. Now a days heterogeneous catalysis for organic synthesis has gained
popularity due to desirable separation of product and eco-friendly nature. Nano sized catalyst for organic
synthesisis expected to bridge the gap between homogenous and heterogeneous catalysis .

PRESENT WORK:

A. Experimental Procedure for Synthesis of Alcl3 Loaded Zno Nanomaterials:

The method used for the Synthesis of AICI3 Loaded ZnO Nanomaterials is wet-chemical method, which is
further used for synthesis of dihydropyrimidin-2(1H)-ones/thiones derivatives. Aromatic aldehydes (1),
urea (2) and ethyl acetoacetate (3) were taken stoichiometric amount in beaker. In the reaction mixture
10 mmol percent nanocrystalline AICI3 Loaded ZnO powder was added as a catalyst which was subjected
to heated at 55°C in microwave oven.

B. Experimental Procedure for Synthesis of 3, 4-Dihydropyrimidin-2(1h)-Ones /Thiones:

Microwave assisted synthesis of 3,4-Dihydropyrimidin-2(1H)-ones/thiones has been successfully carried
out using eco-friendly AICI3 Loaded ZnO nanoparticles as catalysts. For the synthesis of AICI3 Loaded
ZnO nanoparticles size in the range of 35-80 nm nanocrystalline ZnO nanoparticles are used as a
precursor. XRD analysis clearly indicates the formation of highly crystalline hexagonal phase of AICI3
Loaded ZnO nanoparticles. In reported method Solvent free synthesis have confer 95% yield which is
greater than organic solvents such as DMF, Di-oxane, THF, Toluene for heterogeneous synthesis.

EXPERIMENTAL:

Characterization of Powdered Alcl3 Using Zno Catalyst.

The thermal study of of synthesized AICI; loaded zinc oxide was carried out using Thermo Gravimetric
Analyzer (TGA-DTA, Metler-Toledo Star System) up to 1000°C in air at the heating rate of 10°C/min.
Powder X-ray Diffractograms (XRD) were recorded on X-ray diffractometer (Rigaku-D8/MaX-2200V)
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using CuK a-radiation with Ni filter. The surface morphology and particle size were determined using a
field emission scanning electron microscope (FESEM HITACHI S-4800).

Measurement of Catalytic Activity to Biginelli Reaction

In a round bottom flask, aromatic aldehydes (1) (0.5g, 4.71mmol), urea (2) (0.28g, 4.71mmol), and ethyl
acetoacetate (3) (0.61g, 4.71mmol) were added in stoichiometric amount (Scheme 1). Then,
nanocrystalline AICI; Loaded ZnO powder was added as a catalyst in the reaction mixture (10 mmol
percent) which was subjected to heating at 55°C in microwave oven. Reaction was monitored by TLC
technique. In order to separate the product after completion of the reaction, the resultant mixture was
allowed to cool and then 10ml of ethyl acetate was added to it. The reaction mixture is filtered through
Whatman 42 filter paper in order to recover the catalyst. Subsequently, catalyst was dried in an oven and
recycled. Meanwhile, the filtrate was washed first with sodium bicarbonate followed by water,
concentrated to get solidified compound and then recrystallized to get pure product to confirm the
structural purity of the compounds "H-NMR and "*C-NMR spectral techniques were used.

RESULTS AND DISCUSSION

Biginelli reaction is homogenous acid catalyzed reaction. In Biginelli reaction Lewis acids are superior
over Bronsted acids due to better selectivity and higher yields having less reaction time require for
completionzo. Various Lewis acids, LiBr?!, AICI3%, InBr323, BF3.OEt224, FeCl; and LaCl325 were reported
for the synthesis of dihydropyrimidin-2(1H)-ones/thiones.

The synthesis of dihydropyrimidin-2(1H)-ones/thiones was carried out using nano crystline AlICl; loaded
ZnO catalyst. The synthesis of AICl; Loaded ZnO catalyst was carried out by solution based precipitation
technique in accordance with the protocol of our earlier report *°. We also showed that effect of
morphology of catalyst is further useful for altering the photo catalytic activity >’. Hence, the synthesis of
proposed catalyst is carried out using precipitation technique as described in the experimental section.

i
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Fig. (2). Typical X-ray diffraction pattern of the resultant AICl; Loaded ZnO powder

The crystallite sizes calculated from FWHM by using Scherer’s formula *° for the (101) and (110) XRD peaks
were found to be in the range 35-80 nm.

Structural Study by Xrd

Figure 2 shows the typical X-ray diffraction spectra of a synthesized nanocrystalline AICl; Loaded ZnO
material. Formation of highly phase pure wurtzite structure is shown by XRD pattern. The lattice constant
values obtained from the XRD patterns were in good agreement with the reported values®®. The XRD
peaks in X-ray Diffractograms matched well with the reported data for AICl; Loaded ZnO* **.

Morphology by Fe-Sem

Figure 3 presents the FE-SEM, images of AICl; Loaded ZnO catalyst as synthesized by solution based
technique. The FE-SEM image of the 5 um resolution image showed irregular nanosheet formation (Fig. 3A).
The 4 pm resolution image showed a flower-like morphology (Fig. 3B). The high resolution images of AICl;
supported ZnO at 1 and 0.5 um scale show formation of small spherical particles with along large voids (Fig.
3C) and nanorods/nanosheets (Fig. 3D) like morphology. The average particle size of the nanosheets was
found in the range 35-80 nm wide and 150-250 nm long. Overall particle morphology confirms the formation
of nanocrystalline AICl; Loaded ZnO powder.
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Fig. (3). FE-SEM images of AICl; Loaded ZnO nano catalyst sample

Dihydropyrimidin-2(1H)-Ones/Thiones Derivative Synthesis

In general, routine homogenous Biginelli reaction process catalysis recovery is very tedious and also calls
for efforts to minimize the hazards of chemicals. Hence, we have developed environmental friendly
material AICl; Loaded ZnO in order to synthesize the 3,4-dihydropyrimidin-2(1H)-ones/thiones
derivatives. We observed that the catalytic activity of AICl; Loaded ZnO nano material is excellent than
organic homogenous catalyst. The recovery of catalyst is also good as well as it requires very short time
for completion of reaction with high yield. The general mechanism of homogenous Biginelli reaction is a
three component condensation reaction. A nucleophilic addition of an active hydrogen compound into a
carbonyl group is followed by a dehydration reaction. The product is often a-B conjugated enone and then
it reacts with urea to often produce 3,4-dihydropyrimidin-2(1H)-ones/thiones. Inour technique, we used
powdered heterogeneous catalyst for Biginelli reaction. The one pot synthesis by the proposed reactions
using nano-sized catalysts may be in accordance with the following proposed mechanism. Initially, AlCl;
Loaded ZnO catalyst facilitates the formation of B-hydroxy intermediate [A], which on dehydration gives
a-B conjugated enone. Then it also enables easier attacks of amides on the  carbon of enone giving
intermediate [C], which on further dehydration yields the desired product.

164

Special Issue on Current Trend on Research in Applied Science, Management and Technology



ISSN Online: 2456-8937
UGC CARE APPROVED JOURNAL

Asian Journal of Organic & Medicinal Chemistry
Vol. 7 No. 2 (April - June, Special Issue - V 2022)

Reaction Scheme |

1 2
(X=0I/S)
Intermediate
O O
OEt
H
Ar OH
(A)

AICI3 Loaded ZnO

MW/ Conventional heating

Solvent/ Solvent Free

.Cat

HoN

NH
Ve
X

0
N OEt

Ar

(€)

(@] Ar
Eto)i\/kNH
N/&X
H
4 a-j

(Fig.4). Scheme for synthesis of 3, 4-Dihydropyrimidin-2(1H)-ones/thiones derivatives

In the proposed work, as synthesized nano AICI3 Loaded ZnO catalyst is used for synthesis of
dihydropyrimidin-2(1H)-ones as per Scheme 1.

Before using the AICl; Loaded ZnO catalyst for this reaction, we have checked the feasibility of reaction
without catalyst and found trace amount of product (Table 1, entry 1). This clearly indicates that this
reaction requires catalyst. Hence for optimization of the catalyst amount, we performed the reaction using
different mole % of AICI3 Loaded ZnO and results are summarized inTable 1.

With increase in the amount of catalyst, yield is progressively enhanced up to certain value. Above 10
mol% of the catalyst amount, the reaction yield remained constant (92- 94% entry 4-6). Among the chosen
amount of catalyst concentration range for this study, 10 mol% catalyst exhibits maximum 92% yield
(Table 1, Entry 4). Hence, for further study, we have used 10 mol% catalysts.

To study the effect of solvent on product yield, we performed this reaction in different solvents such as
Toluene, THF, DMF and 1,4-dioxane. The results obtained are tabulated in Table 2. We observed that the
product yield in solvent free condition was 89% (entry5), which is better as compared to that of reported
solvents (Table 2, entries 1-4). The solvent free reaction is a green synthesis becomes, an alternative way
to overcome the environmental issue. Hence in proposed work we have synthesized different derivatives
in solvent free condition.

For this reaction various substituted aromatic aldehydes used are shown in Table 3.

Table 3 shows in the proposed work for the plane benzaldehyde gives almost 90-92% yield (entries 4a and
4b) The presence of electron donating and withdrawing group on aromatic aldehyde affects the rate and
yield of the reaction due to resonance and inductive effect. Presence of electron donating group like -OH
and -OMe group on aromatic aldehyde gives less than 90% yield, (entries 4c, 4d and 4e). While, presence
of electron withdrawing groups on aromatic aldehyde like chlorine, fluorine and nitro group gives almost
90 to 95% yield (entries 4f, 4g, 4h, 4i and 4j). Electron withdrawing group on benzaldehyde attack of
nucleophile takes place more easily which increases the rate and yield of reaction.

The spectroscopic data of materials synthesized by Biginelli reactions are well matched with desired
product material. At the end of reactions nanocrystalline AlCl; Loaded ZnO catalyst is separated using
Whatman no. 42. For recycling, catalyst is activated at 120°C for two hours. In recirculation yield of
desired product for catalyst is almost same. Our overall methodology showed recycling of catalyst is
feasible, economical, environmental friendly than the routine homogenous Biginelli reaction.

In nutshell, we have performed environmental friendly Biginelli reaction using nanocrystalline AlCl;
Loaded ZnO catalyst. The catalyst used can be recycled while the same reaction yield is still retained. We
believe that our methodology becomes an alternative to the homogeneous Biginelli reaction and that it is
simple to scale up in terms of end application.
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Table 1. Preparation of 4a with different catalytic conditions under microwave irradiation.

Entry | Catalyst® (mol %) | Time (min) | Yield"
1 Nil 15 Trace
2 5 15 62
3 8 15 81
4 10 15 89
5 15 15 91
6 20 15 93

"Reaction conditions: 1 (0.5g, 4.71mmol), 2 (0.28g, 4.71mmol), 3 (0.61g, 4.71mmol) and ‘catalyst at solvent
free conditions, "Isolated yields.

Table 2. Effect of solvents on the synthesis of 4a under microwave irradiation.

Entry | Solvent® |Time (min) |Yield"
1 Toluene 15 80
2 THF 15 72
3 DMF 15 79
4 1,4- Dioxane 15 81
5 Solvent free 15 89

*Reaction conditions: 1 (0.5g, 4. 71mmol), 2 (0.28g, 4.71mmol), 3 (0.61g, 4.71mmol) and catalyst (10mmol
%), "Isolated yields.

Table 3. Synthesis of 3, 4-dihydropyrimidin-2(1H)-ones/thiones (4a—j) by AICl; loaded ZnO catalyst at
solvent free condition under microwave irradiation and conventional heating.

Entry Comp. Microwave Oven Conventional Heating
4(a-j) Ar. X=0/S |Time (min)| Yield |Time (min)| Yield
1 4a CH; 0] 15 92 2.0 60
4b CH; S 15 90 3.0 60
4c 4- OH C¢H;s 0] 15 88 2.5 67
4d 3,4- OMe C4H; 0] 15 85 3.0 62
de 4- OH C¢H;, S 15 77 2.8 61
4f 4-NO2 C¢H; 0] 15 95 1.0 62
4g 4- C1 C4H; 0] 15 92 1.5 70
4h 4- F C¢H; 0] 15 90 2.5 70
4i 4- C1 C4H; S 15 95 2.2 70
4 4- F C¢H; S 15 90 3.0 62

@) Reaction conditions: 1(4a-j) (4.71 mmol), 2 (4.71 mmol), 3 (4.71 mmol) and catalyst (10 mmol %)

Spectral Data of Synthesized Compounds:

4a:-Ethyl-6-Methyl-2-Oxo0-4-Phenyl-1, 2, 3, 4-Tetrahydro-Pyrimidine-5-Carboxylate

(Table 3, entryl): "C NMR: (DMSO-ds, 75 MHz) &: 168.0 (EtOC=0), 152.5 (C-2),148.0 (C-6), 145.0
(C-17), 128.5 (C-3> & C-5°), 127.2 (C-2’ & C-6), 126.0 (C-4), 100.0 (C-5), 59.0 (CH,-CH3), 54.5 (C-
4),18.0 (CH3), 14.0 (CH,-CHs3). 'H NMR: (DMSO-de, 300 MHz): § 9.25 (s, 1H, NH), 7.80(s, 1H, NH),
7.30 (m, 5H, H-2°, H-3’, H-4’, H-5’& H-6’), 5.10 (d, J = 3.4 Hz, 1H, H-4), 4.00 (q, J = 6.7 Hz, 2H, CH,-
CHs;), 2.30 (s, 3H, CHj3), 1.10 (t, J = 6.7 Hz, 3H, CH,-CH3;). Mp: 202°C (lit. [52] mp: 202-204°C).

4b:-Ethyl-6-Methyl-4-Phenyl-2-Thioxo-1, 2, 3, 4-Tetrahydropyrimidine-5-Carboxylate

(Table 3, entry 7): °C NMR (DMSO-d,, 75 MHz): § 176.2 (EtOC=0), 165.2 (C-2),143.0 (C-6), 141.90
(C-1°), 129.2 (C-3’ & C-5), 128.3 (C-2° & C-6’), 126.4 (C-4’), 100.8 (C-5), 60.0 (CH,-CHj3), 54.3 (C-
4),28.0 (CH3), 14.2 (CH,-CH3); '"H NMR (DMSO-de, 300 MHz): §10.58 (bs, 1H, NH), 9.90 (bs, 1H, NH),
7.40-7.50 (m, 5H, H-2°, H-3’, H-4’, H-5’& H-6), 540 (s, 1H, H-4), 4.20 (q, J = 7.1 Hz, 2H, CH,-
CHs3), 2.40 (s, 3H, CHj3), 1.32 (t, J = 7.1 Hz, 3H, CH,-CHs;); Mp 206°C (lit. [52] mp208-210 °C).

4c:-Ethyl-4-(4-Hydroxyphenyl)-6-Methyl-2-Oxo-1, 2, 3, 4-Tetrahydropyrimidine-5-Carboxylate
(Table 3, entry 4): °C NMR (DMSO-ds, 75 MHz): § 167.3 (EtOC=0), 158.1(C-2), 154.9 (C-6), 146.1
(C-4), 136.8 (C-17), 127.3 (C-2° & C-6’), 114.9 (C-3 & C-5’), 100.7 (C-5), 59.3 (CH,-CH3), 54.4 (C-
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4), 18.1 (CH3), 13.9 (CH,-CH3); '"H NMR (DMSO-ds, 300 MHz): & 8.62 ( br s, 1H, NH), 7.15(d, J =
8Hz, 2H, H-2’ & 6-H’), 6.8 (d, J = 8Hz 2H, H-3’ & H-5’), 6.60 (s, 1H, NH) 5.15 (s, 1H, H-4), 4.20 (br
s, 1H, OH), 4.02 (q, J = 7.2 Hz, 2H, CH,-CH3), 2.20 (s, 3H, CH3), 1.10 (t, J = 7.2 Hz, 3H, CH,-CH;); Mp
246°C (lit. [52] mp245-247 °C).

4d:-Ethyl-4-(3, 4-Dimethoxyphenyl)-6-Methyl-2-Oxo-1, 2, 3, 4-Tetrahydropyrimi- Dine -5-Carboxylate
(Table 3, entry 5): >C NMR (CDCls, 100 MHz): § 165.84(EtOC=0), 154.11 (C-2), 149.00(C-6), 148.69
(C-3%), 146.34 (C-4’), 136.54 (C-1°), 118.67 (C-6’), 111.19 (C-57), 109.98 (C-2’), 101.43 (C-5), 60.05
(CH,- CHa), 55.19 (C-4), 18.55 (CH3), 14.28 (CH,-CH3); '"H NMR (CDCls, 400 MHz): § 8.81 (s,1H, NH),
6.83 (d, J = 8 Hz, 2H, H-5" & H-6"), 6.78(s, 1H, H-2’), 6.42 (s, 1H, NH), 5.34 (s, 1H, H-4), 4.05 (q, J =
8.0 Hz, 2H, CH,-CH3), 2.31(s, 3H, CHs), 1.16 (t, J = 8.0 Hz, 3H, CH,-CHj3); Mp174°C (lit. [52] mp 174-
176 °C).

4e:-Ethyl-4(4-Chlorophenyl)-6-Methyl-2-Thioxo-1, 2, 3, 4-Tetrahydropyrimidine-Carboxylate

(Table 3, entry 9): "C-NMR (DMSO-ds, 75 MHz): & 174.1 (EtOC=0), 165.20 (C-2), 145.20 (C-4"),
143.29 (C-6), 132.00 (C-1’), 128.50 (C-3* & C-5°), 128.20 (C-2° & C-6°), 100.10 (C-5), 60.00 (CH,-
CHs), 53.40 (C-4), 17.10 (CH3), 13.9 (CH,-CH3;); '"H NMR (DMSO-dg, 300 MHz): § 10.62 (s, 1H, NH),
9.95 (s, 1H, NH), 7.70 ( d, J = 8.0 Hz, 2H, H-3’& H-5"), 7.50 (d, J = 8.0 Hz, 2H, H-2’ & H-6" ), 5.40 (s,
1H, H-4), 4.25 (q, J = 7.1 Hz, 2H, CH,-CH3), 2.80 (s, 3H, CH3), 1.25 (t, J = 7.1 Hz, 3H, CH,-CH3;); Mp
190°C (lit. [52] mp192-194 °C).

4f:-Ethyl6-Methyl-4-(4-Nitrophenyl)-2-Oxo-1, 2, 3, 4-Tetrahydropyrimidine-5-Carboxylate

(Table 3, entry 2): *C NMR (DMSO-ds, 100 MHz): & 161.56 (EtOC=0), 159.86 (C-2), 151.89 (C-
6),149.28 (C-17), 146.64 (C-3’& C-5°), 127.56 (C-4), 123.75 (C-2’& C-6"), 98.10 (C-5), 59.30 (CH,-
CHs), 53.58 (C-4), 17.77 (CH3), 13.96 (CH,-CH3): '"H NMR (DMSO-ds, 400 MHz): § 9.38 (bs, IH,NH),
8.19 (d, J =7.6 Hz, 2H, H-3’& H-5"), 7.89 (bs, 1H, NH), 7.48 (d, J = 7.6 Hz, 2H, H-2’, & H-6’), 5.44 (s,
1H, H-4), 3.96 (q, J =7.1 Hz, 2H, CH,-CH3;), 2.48 (s, 3H, CH3), 1.07 (t, J = 7.1 Hz, 3H, CH,-CH;); Mp
204°C (lit. [52] mp201-202 °C).

4g:- Ethyl-4-(4-Chlorophenyl)-6-Methyl-2-Oxo0-1,2,3,4-Tetrahydropyrimidine-5-Carboxylate

(Table 3, entry 3): "CNMR (DMSO-ds, 100 MHz): § 164.46 (EtOC=0), 151.75 (C-2), 147.20 (C-6),
142.4 (C-4°), 131.4 (C-1), 127.18 (C-3’& C-5°), 127.08 (C-2° & C-6°), 98.46 (C-5), 58.37 (CH,-
CHs3), 52.99 (C-4), 17.08 (CH3), 13.09 (CH,-CH;); 'H NMR (CDCls, 400 MHz): & 7.78 (s, 1H, NH),
7.26~7.32 (m, 4H, H-2’, H-3’, H-5’& H-6), 5.71 (s, 1H, NH), 5.40 (d,J = 4.0 Hz, 1H, H-4), 4.10 (q, J
=8.0 Hz, 2H, CH,-CHj;), 2.37 (s, 3H,CH3), 1.20 (t, J = 8.0 Hz, 3H, CH,-CHj3;) Mp 218 °C (lit. [52]
mp217-218 °C).

4h:-Ethyl (4-Fluorophenyl)-6-Methy-L-2-Oxo-1, 2, 3, 4-Tetrahydropyrimidine-5-Carboxylate

(Table 3, entry 6): °C NMR (CDCI , 100 MHz) : § 165.7(EtOC=0), 163.7 (C-4’), 161.21 (C-2),
153.82 (C-6), 146.56 (C-1°), 139.78 (C-6), 128.46 (C-3’), 128.38 (C-5’), 115.75 (C-2’), 101.39 (C-5),
60.21(CH,-CH3), 55.08 (C-4), 18.7 (CH3), 14.3 (CH,-CH;); '"H NMR (CDCl;, 400 MHz) : & 8.5 (s, 1H,
NH), 7.18 (t, ] = 8.0 Hz & 4.0 Hz 2H, H-2’ & H-6’), 6.88(t, ] = 12 Hz & 8.0Hz 2H, H-3’ & H-5’), 6.17
(s, 1H, NH), 5.29 (s, 1H, H-4), 3.99 (q, J = 7.1 Hz, 2H, CH,-CH3), 2.25 (s, 3H, CHj3), 1.07(t, J= 7.1
Hz, 3H, CH -CH ); Mp 182°C (lit. [52] mp 182-184 °C).

4i:-Ethyl-4(4-Fluorophenyl)-6-Methyl-2-Thioxo-1, 2, 3, 4-Tetrahydropyrimidine-5-Carboxylate

(Table 3, entry 8): °C NMR (DMSO- de, 75 MHz) : & 174.2 (EtOC=0), 165.0 (C-2), 163.1 (C-4"),
160.0 (C-6), 139.77 (C-2’), 139.73 (C-67), 128.49 (C-3°), 128.38 (C-5’), 115.4 (C-17), 100.6 (C-5), 59.6
(CH,-CH3), 53.39 (C-4), 17.14 (CH3), 13.92 (CH,-CH3); '"H NMR (DMSO-d, 300 MHz) : & 10.60 (s, 1H,
NH), 9.90 (s, 1H, NH), 7.40 (m, 4H, H-2’, H-3°, H-5* & H-6"), 5.20 (s, 1H, H-4), 4.20 (q, J = 7.1 Hz, 2H,
CH,-CHs;), 2.55 (s, 3H, CH3), 1.25 (t, J = 7.1 Hz, 3H, CH,-CHj3); Mp 182°C (lit. [52] mp 182-184 °C).

4j:- Ethyl-4-(4-Hydroxyphenyl)-6-Methyl-2-Thioxo-1, 2, 3, 4-Tetrahydropyrimidine-5-Carboxylate
(Table 3, entry 10): *C NMR (DMSO-dq, 75 MHz): § 166.8 (EtOC=0), 154.6 (C-2),147.0 (C-6), 146.5
(C-4%), 146.0 (C-17), 138.7 (C-2°), 120.7 (C-6), 109.3 (C-3), 108.0 ( C-5), 101.0 (C-5), 59.6 (CH,-
CHs), 55.3 (C-4), 17.1 (CH3), 13.1 (CH,-CH;); 'H NMR (DMSO-ds, 300 MHz): & 9.10 ( br s, 1H,
NH), 9.00 ( br s, 1H, NH), 7.50 ( br s, 1H, OH), 7.20 (d, J = 7.9 Hz, 2H, H-2’ & H-6’), 6.75 (d, J =
7.9 Hz, 2H, H-3’ & H- 5’), 5.20 (s, 1H, H-4), 4.10 (q, J = 6.7 Hz, 2H, CH,-CHj; ), 2.30 (s, 3H, CH; ),
1.10 (t, J = 6.7 Hz, 3H, CH,-CH3); Mp 202°C (lit. [52] mp202-203 °C).
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The spectroscopic data presented above for organic materials synthesised by Biginelli reactions are well
matched with the desired product material. Nanocrystalline AlCl; Loaded ZnO catalyst is separated using
Whatman no. 42 at the end of reactions. For recycling, catalyst is activated at 120°C for two hours. For
recirculation of catalyst yield of desired product is almost same. Our overall methodology showed
recycling of catalyst is economical, feasible, environmental friendly than the routine homogenous
Biginelli reaction.

In nutshell, we have performed the facile and environmental friendly Biginelli reaction using
Nanocrystalline AICI3 Loaded ZnO catalyst. The catalyst used can be recycled while the same reaction
yield is still retained. We believe our methodology is alternative to homogenous Biginelli reaction and
easy to scale up from the end-application point of view.

CONCLUSION

Use of nanocrystalline AICl; Loaded ZnO is found to be an efficient catalyst for green synthesis
dihydropyrimidone/thiones by Biginelli reaction. Small amount of catalyst is sufficient to facilitate the
reaction. Solvent free reactions gave more yield compared to the use of organic solvents. Proposed
methodology used is easy to handle and scale up. The catalyst used is environmental friendly and can be
recycled without compromising on the yield at large.
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ABSTRACT

According to estimation of World Health Organization (WHO) in the year 2015, there were approximately
303,000 women losing their lives in the process of reproduction globally each year and most of these deaths are
preventable if mothers have access to maternal health care services [4]. There is decrement in the maternal
mortality ratio according to Global trends. In last thirty years, there is a gradual decrement. There are
considerable improvements in maternal health Due to Millennium Developmental Goals [1]. Successively,
Sustainable Developmental Goals (SDGs) aims to reduce more maternal mortality and come down to 70
maternal deaths per 100000 live births by 2030 [1]. However, all over the world, there are approximately 830
death of women from pregnancy or childbirth-related complications each day [1]. According to new estimation,
there are 113 maternal deaths per every 100,000 live births [1]. As maternal mortality is a public health
problem, effective public health interventions must be implemented to combat this mortality.

Keywords: Adolescents, Maternal health, Utilisation of health services, Maternal health services, Ante-natal
care (ANC), Delivery, socioeconomic factors, Postnatal care (PNC), Female Genital Mutilation (FGM), Mother
and Child Tracking System (MCTS)

INTRODUCTION
Various nations have already announced a plenty of schemes and policies to enhance the availability and
accessibility in the utilization of maternal health care services around the globe.

Many programmes and initiatives have been implemented in India for instance Janani Suraksha Yojana, Janani
Shishu Suraksha Karyakaram, Matrima, Matrika and so on. Several studies have examined factors affecting
utilization of maternal health services. Utilization of reproductive health services is in turn related to their
availability and socio-economic, demographic and cultural factors such as women’s age, education,
employment, caste and autonomy. Access to health care facilities in terms of distance and who provided health
care are major factors that influenced utilisation of services. Apart from above all factors women’s autonomy is
also a major determinant of utilization of maternal and child care services, women with greater freedom of
movement are more likely to utilize antenatal and delivery care [1].

OBJECTIVES
e To find out the prevalence of maternal mortality as a public health problem.

e To analyse causative factors preventing or lowering accessibility and utilization of maternal health care
services.

This study is based on secondary data and data is collected through various journals, books, and newspapers
and web sources.

Maternal Mortality as a Public Health Problem

The World Health Organization (WHO) defined that the death of women due to any reason linked with or
intensified by pregnancy or its management (except accidental or incidental causes) throughout pregnancy and
childbirth or within 42 days of termination of pregnancy, regardless of the duration and place of the pregnancy
[16].

Review of Prevalence and Factors Associated With Maternal Mortality

(Bal Govind Chauhan & Suresh Jungari) revealed that there is less consumption of maternal health services in
states of India having more tribal population as compared to national level tendencies. In consumption of MCH
services Jharkhand is the poorest performing state among the three tribal dominated states. Consciousness
program via different mass media networks, micro level demonstration, approachability to distant tribal
community, appropriate and frequent training of health care provider, solidification of the MCTS (Mother and
Child Tracking System), and monitoring system can largely helpful to lessen thousands of maternal demises.
Moreover, the authority should consider community level factors touching to maternal health care utilization
while designing scheme especially for tribal dominated area [1].
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(Kaniz Fatema & Joseph T. Lariscy) observed that the mass media could largely helpful to raise the utilization
of maternal healthcare services at antenatal, delivery, and postpartum stages of pregnancy in South Asia as
mass media has potential to reach low educated mothers and encourage them to utilize maternal healthcare
services [2].

(Balhasan Ali & Shekhar Chauhan) revealed that the utilization of ANC, SBA and PNC are subject to education
level and wealth of women. So all the efforts must be made to improve economic and educational level of these
women. He suggest not only mass media exposure in rural part of the country but also raise education of mother

[3].

(Sharmistha Self & Richard Grabowski) revealed that increased education level of women and men have
significant positive impact on utilization of maternity health care. Since the usage of maternal health - care
services became the norm, more women began to access and use them [4]. The employment of women is also
important factor, which leads to greater utilization of maternal health care resources. The paid work allowed
women for increased expenditures on health care and raise woman’s autonomy in terms of taking health-care
decisions. The investment in infrastructure in certain domain can be largely helpful for instance the provision of
electricity in households [4].

(Won Ju Hwang & Yeon Mi Park) revealed that the remoteness of the health centres, traveling time and cost
and way of transportation are major deciding factors for utilization of healthcare resources. In parallel, the
measures to reduce poverty and developing infrastructure should be prime focus [5].

(Chopra Deepak, Jauhari N & Dhungana H) revealed that despite there is higher usage frequencies of antenatal
maternal health services in city slums of Lucknow but the use of postnatal services is depressing. And this low
PNC services leads to mother in risk of maternal mortality [6]. They emphasis on overall socio-economic
development with focus on women empowerment, education and incorporation of religious norms and faith in
the health policies [6].

(Pintu Paul & Pradip Chouhan) revealed that the major deciding factors for utilization of maternal health care
services are Educational attainment of women, wealth status of household, location of resident (urban or rural),
Caste and religion, marriage at lower age [7].

(Bikash Barman, Jay Saha & Pradip Chouhan) revealed that there is a strong connection between education
level and the utilization of maternal health care services. The raised education level leads to treatment seeking
behaviour and thus high fertility, pregnancy complication, maternal mortality as well as child mortality will be
abolished [8].

(Babker El Shiekh & Anke van der Kwaak) revealed that the major factors restricting women’s utilization of
maternal health care services are early marriage, teen pregnancy, low level of education and awareness, gender
inequality and mobile lifestyle in some cases [9].

(Digambar A. Chimankar & Harihar Sahoo) discovered that the major deciding factors for utilization of
maternal health carer services birth order, wealth index, women’s education level, exposure to mass media and
place of residence [10].

DISCUSSION

There are many factors affecting utilization of maternal health care services and health standard of mother and
child. The major factors include the distance to healthcare centers, travel cost, travel time, and transportation
methods, educational level of women, exposure to mass media, birth order, wealth index and mobile lifestyle,
Caste and religion, employment and atonomy of women.

CONCLUSION

The maternal healthcare is problematic beyond the realm of just healthcare. However there are a few
suggestions that can help to solve the situation. The first suggestion is that the Policymakers, healthcare
providers, and health organizations can implement mass media campaigns to publicize maternal health
messages and motivate pregnant women to receive maternal healthcare services. The second step is micro level
campaigning, accessibility to remote tribal villages, proper and frequent training of health care provider,
strengthening the MCTS (Mother and Child Tracking System), and monitoring system can make a difference
and can reduce thousands of maternal deaths. The another suggestiong is public health system in terms of
infrastructure, human resources, and management needs to be upgraded. A woman’s ability to earn wages
allowed for increased expenditures on health care; and access to paid work likely increased a woman’s
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autonomy in terms of making health-care decisions Thus, the growth of employment opportunities for women
remains crucial
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ABSTRACT

Any emerging country's financial sector serves as its foundation. To ensure continued development, the
emphasis must be on the expansion and stability of everyone's financial situation in the nation. As a result,
financial inclusion is essential to the inclusive development of an economy. Simply put, financial inclusion aims
to address the issue of India's rural population's limited access to financial services. The concept of financial
inclusion can be traced back to the year when United Nations programmes were launched that called for all
"bankable households" to have access to credit, insurance, savings, and other banking services. The Indian
government has been working hard to increase the country's financial inclusion, and as a result, many initiatives
have been launched. An effort has been made to present a summary of the state of financial inclusion in India
during the previous few years in this report. Based on the analysis that was done, it can be said that India's
financial inclusion is progressing in terms of branch penetration. However, several initiatives for inclusive
growth are still in their infancy and require the joint efforts of the Indian government and the populace to take
shape.

Keywords: banks, inclusive growth, financial inclusion, and the Indian economy.

INTRODUCTION

The financial sector facilitates and multiplies economic stability. In India, a sizable portion of the population
lacks access to formal financial institutions, forcing them to rely on illegal sources of financing at great expense.
Therefore, professionals from the banking industry and the government determined that there was a need for
various initiatives aimed at providing banking services to the economically underprivileged groups in society.
Financial inclusion was first used by Reserve Bank of India (RBI) Governor Sh. YV Reddy in 2005. In
actuality, he accidentally used the phrase, mistaking it for one that the RBI had used to describe financial
exclusion.

OBJECTIVE OF THE STUDY:
Through this paper, an effort has been made to gain insight into several facets of financial inclusion, with a
particular focus on India's progress in the area during the previous few years.

The study's research methodology is descriptive in nature. The study made considerable use of secondary data
that was made available in publications published by the Reserve Bank of India, the Ministry of Finance, and
the World Bank. Various news stories, books, and reputable websites were used; these were listed and recorded.
The secondary data were analysed using a straightforward percentage method to indicate the development and
status of financial inclusion during the last 10 years.

What is financial inclusion?

The goal of financial inclusion is to make financial services available to all citizens of the country at a
reasonable cost. In 2008, the Reserve Bank of India published the first official definition of financial inclusion.
Since then, numerous studies have attempted to define the idea. A collection of several definitions suggested in
various studies and by various researchers is provided in Table 1.

Table 1: Definitions of financial inclusion

Organization Definition
Reserve Bank of India Financial inclusion, according to the RBI, is the "process of guaranteeing
(2008) access to suitable financial goods and services needed by all sections of the

society in general and vulnerable groups such as weaker sections and low
income groups in particular."

Planning Commission "Financial inclusion" describes the broad availability of affordable financial
(2009) services to all people. Along with banking goods, these also include other
financial services including insurance and equity products.
Chakraborty (2011) Financial inclusion is the process of ensuring that vulnerable groups, such as

weaker parts and low income groups, have access to the financial products
and services they need at an accessible price in a fair and transparent manner
from mainstream institutional players.
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The United Nations initiatives that year set forth the provision of credit, insurance, savings, and other banking
services to all "bankable hoseholds" were the beginning of financial inclusion. In India, the moves towards
financial inclusion were gradual but relatively steady, as shown in table 2.

Table 2: Important Steps Toward Financial Inclusion in India
Year Details of event
1956 | Imperial Bank of India was nationalized.
1968 | National Credit Council was set up.
1969 | Lead bank scheme was introduced
1971 | Priority sector lending norms were laid down.
1975 | Regional Rural Banks (RRBs) were established.
1982 | National Bank for Agriculture and Rural Development (NABARD) was established
1992 | Self Help Groups Linkage Programme was launched to support females of rural areas.
2000 | SIDBI foundation was established for making provisions of micro credit.
2004 | Khan Comimittee was set up by Reserve Bank of India.
Pilot project on financial inclusion was introduced in Mangalam village of Pondicherry by
Chairman of Indian Bank Dr. K.C. Chakraborty
2007 | Bill on Microfinance Regulation was proposed in parliament.
Finance Department of Government of India passed Microfinance Institutions (Development
and Regulations).
2012 | Revised Guidelines on Financial Literacy Centres were introduced.

2005

In India, microfinance institutions (MFIs) have been instrumental in improving the state of financial inclusion
(Islam, 2012). Bandhan Microfinance, Cashpor Microcredit, Bharat Financial Inclusion Limited, Share Microfin
Limited, Spandana Sphoorty Financial Ltd, Asmitha Microfin Ltd, Bhartiya Samruddhi Finance Limited
(BSFL), and others are among the MFIs that have been established in India (Karmakar, 2008). Figure 1 shows a
diagram of the five A's of financial inclusion from a recent study conducted in 2017. The first factor is
"availability," which suggests that financial inclusion is providing all people with access to financial services,
regardless of their income or credit capacity. The second aspect signifies that these services are accessible and
reasonably priced. The third component suggests that services like credit, insurance, savings, etc. should not
only be offered through banks but also be available to people living in even the most remote regions of the
nation. Public sector banks established a variety of bank branches in rural areas as a result of this reason. The
fourth component suggests that raising awareness of the issue is more important than simply making goods and
services more affordable and accessible. This led to the organisation of several campaigns in rural areas, the
launch of numerous public service announcements emphasising the value of insurance and savings, and the
distribution of pamphlets in every nook and cranny of urban areas. The third but not least point suggests that all
financial services must be adequate in the sense that, given that they are geared toward those from lower social
groups, they will need loans in lesser quantities, and if large loans are being offered, such borrowers will not be
able to accept them (Kaur et al, 2017).

Figure 1: Financial Inclusion's Five A's

AFFORDABILITY

ACCESIBILITY AWARENESS

AVAILABILITY ) FINANCIAL ADEQUACY

INCLUSION

Source: Kaur et al (2017)
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REVIEW OF LITERATURE:

It is possible to think about financial inclusion as a crucial tenet of economic growth. Initiatives toward
financial inclusion are essential, according to research on the topic, if we are to improve the financial situation
of the economically disadvantaged segments of society. It encompasses a number of activities, such as
insurance and savings, and is not just the extension of credit facilities (Dev, 2006). Furthermore, a study
conducted in 2005 shown that offering low-margin financial services to a sizable population could result in
significant profits. It is crucial that banks review their current business methods in order to foster financial
inclusion among low income groups. In addition, it is necessary to fully utilise all available resources, including
technology, in order to achieve the goal of financial inclusion (Leeladhar, 2005).

In order to identify and examine several drivers of financial inclusion, Sriram and Sundaram performed a study
in the rural Vellore district of Tamil Nadu in 2008. By gathering information from 20 village blocks in Vellore,
the researchers also determined the causes of the lower number of bank accounts. Financial inclusion in Vellore
was determined to be at a mid-range of 0.55 utilising the index of financial inclusion and percentage analysis.
Unemployment, lower levels of literacy, and lower income levels were found to be the main causes of lack of
financial access (Sundaram and Sriram, 2008). A different study that was done in Karnataka showed some
significant information. The study was based on a report that said that the Gulbarga district had a financial
inclusion rate of up to 100 percent. However, the analysis made clear that bank accounts were opened under the
NREGP programme rather than the Financial Inclusion Program. As a result, the poor in rural areas were less
aware of financial inclusion schemes. The study suggested that rural populations' financial literacy needs to be
raised (Ramyji, 2009). Figure 2 illustrates how the RBI has included financial literacy as one of the three pillars
of financial inclusion. In order to achieve inclusive growth, the RBI established three principles or pillars that
would serve as a roadmap. While financial inclusion was the primary focus, the other two principles/pillars
served as the cornerstone for achieving the first goal.

Levels of financial inclusion and levels of human development were found to be strongly positively correlated
in a cross-country study done by two academics. The researchers established a fact by employing Sarma's
financial inclusion index that an individual's income, as determined by per capita GDP, is a significant factor in
explaining the degrees of financial inclusion. Additionally, certain additional elements including adult literacy
rates, urbanisation, and economic inequality were revealed (Sharma and Pias, 2011).

FIGURE 2: FINANCIAL INCLUSION
TRIPOD

VAN

Financial
Inclusion

Financial
Stability

Financial
Literacy

Source: financial stability: problems and difficulties 2009: Dr. D Subarao, then-Governor of the RBI, delivered
the farewell speech

India has a need for financial inclusion since it can increase the financial system's resource base and encourage
saving habits among a significant portion of the rural population. Additionally, by offering financial services to
low-income people, we are assisting them in maintaining their financial security and utilising it in urgent
situations. The vulnerable segments of society will be protected from usurious money by having simple access
to formal credit. The following list includes the primary goals of financial inclusion in India:

e Providing official credit channels: A large portion of the population relies on family, friends, and
moneylenders to meet their financial needs because they do not have formal access to credit. People from
lower income groups will be able to stabilise their means of subsistence and raise their level of living with
the help of formal banking channels.
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e Establishing a framework for instilling the habit of saving money: The financial system is a key factor in the
development of a country. By encouraging everyone to establish a bank account and so fostering the practise
of saving, the Government of India hopes to broaden the base of financial resources (Singh and Singh,
2016).

e Providing direct benefits from subsidies and welfare programmes: The government faces a significant
difficulty in that the money earmarked for rural populations under various programmes does not actually
reach them. If every person living in rural areas has a bank account, the distribution of money will be
efficient and open (Sehrawat and Giri, 2016). As a result, the government decided to make direct cash
transfers to beneficiaries' accounts.

Indian Financial Inclusion Status: According to empirical data, specific measures must be identified in order
to create effective financial inclusion programmes. As a result, specialists from the World Bank, the
International Monetary Fund, and numerous other international organisations have established some reliable
metrics of financial inclusion for an economy. These broad indicators include things like the number of bank
branches, the number of ATMs installed, bank deposits, bank credit given, and so forth. Table 4 contains
information about similar indicators for several economies. It demonstrates that despite having the most people
per square kilometre, China has a robust system for financial inclusion, with 1428.98 bank branches.

Table 3: Measures the GOI, RBI, and NABARD have taken to promote financial inclusion

Customer Service Centres Adhaar Scheme

National Rural Financial Inclusion Plan Project on “e-Grama”

Project Financial Literacy SHG-Post Office Linkage

Credit Counselling Centres Micro Pension Model

Know Your Customer General Credit Card

Farmers’ Club Program Financial Inclhusion Fund

Role of SHGs, NGOs and MFIs Financial Inclusion Technology Fund
Pradhan Mantri Jan Dhan Yojna No-frill Account

Separate Plan for Urban Financial Inclusion and Electronic Nationwide Electronic Financial
Benefit Transfer Scheme Inclusion System

Financial Literacy through Audio Visual medium - Doordarshan | Micro Finance Development Fund
Support to Cooperative Banks and RRBs for setting up of The National Agricultural Insurance
Financial Literacy Centres Scheme

Source: Dangi (2012), Paramasivan and Ganeshkumar (2013), Kumar (2013), Mehar (2014), Ambarkhane
et al (2016), Gupta (2018)

Table 4: 2018 Selected Financial Inclusion Indicators

S Number of Number of ‘\ull::ll:i: of Number of Bank Bank

. Country bank branches ATMs _ ATMs deposits credit
N branches

Per 1000 KM Per 0.1 Million as % to GDP

1. | India 30.43 25.43 10.64 8.9 68.43 51.75
2. | China 142898 2975.05 2381 49.56 43396 | 287.89
3. | Brazil 7.93 20.55 40.15 119.63 53.26 40.28
4. | Indonesia 8.23 1591 8.52 16.47 43.36 3425
5. | France 40.22 106.22 41.58 109.8 3477 42 85
6. | Philippines 16.29 35.75 8.07 17.7 41.93 21.39
7. | Mauritius 104.93 210.84 21.29 42,78 170.7 77.82
8. | Su Lanka 41.81 35.72 16.73 14.29 45.72 42.64
9. | Mexico 6.15 18.94 14.86 4577 22.65 18.81
10. | Malaysia 6.32 33.98 10.49 56.43 130.82 104.23
11. | Switzerland 84.53 166.48 50.97 100.39 151.82 173.26

Source: Financial Access Survey, IMF

Government of India has advised all public and private sector banks to develop a three-year financial inclusion
plan (FIP) that will generally contain information about the number of brick-and-mortar bank branches in rural
areas, branches opened through business correspondents, status of Kisan Credit Cards (KCC), number of
General Credit Cards (GCC), and so on. This is being done to strengthen the financial inclusion drive in India.
A brief overview of India's financial inclusion plans is provided in Table 5.
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Table 5: Plans for financial inclusion have made progress.
(Scheduled commercial banks including RRBs)

S Particulars March | March | March | March | March | March | March

N ’ 2010 2011 2012 2013 2014 2016 2017

j, | Banking outlets in Rural locations - | 33376 | 34811 | 37471 | 40837 | 46126 | 51830 | 50860
Branches

» | Banking outlets in Rural locations - | 34316 | 1397 | 144282 | 227617 | 337678 | 534477 | 547233
Branchless mode

3 B}f;lfg outlets in Rural locations | ¢7004 | 116208 | 181753 | 268454 | 383804 | 586307 | 598093

4. | Urban locations covered through BC* 447 3771 5891 | 27143 | 60730 | 102552 | 102865

s Totall Kllsa.n Credit Cards (KCC, 243 77 30 34 10 173 16
No. in million)

6 | KCCs -Total (Amount in Rs.| )01 1600| 2068 2623| 3684| 5131 5805
billion)

7 Totall Gelue.ml Credit Cards (GCC, 14 5 5 4 7 113 13
No. in million)

8. | GCC-Total (Amount in Rs. billion) 35 35 42 76 1097 1.493 2117

*BC: business correspondents

Source: Compiled from Report on Trend and Progress of Banking in India of various vears (issued by RBI)

Progressive Trends of Banking Sector:
For the majority of a nation's population, banks are the primary source of all financial access. In general,
scheduled banks and Non-scheduled banks make up the Indian banking system. Data from Reserve Bank of
India annual reports from various years (table 6) demonstrates an increase in the number of scheduled
commercial banks' offices over the last eight years. Table 7 demonstrates that the percentage of offices in the
northern region increased from 2008 to 2014, however even though more offices were built in 2015, the rate of
expansion was slower than in 2014. Additionally, the southern region has had the largest pace of growth in the
percentage of scheduled banks.

Table 6: State-Wise Distribution of Scheduled Commercial Bank Office Locations

(Number of Offices as at end-March)

Source: Self-created

Regions 2007 2008 2009 2010 2011 2012 2013 2014 2015
Northern 12399 | 13325 | 14069 | 15087 | 16176 | 17905 19681 22000 23843
Eastern 12603 | 13152 | 13670 | 14359 | 15138 | 16345 17469 19376 20893
Central 14494 | 15383 | 16244 | 17280 | 18194 | 19948 21581 24096 25926
Western 11352 | 12003 | 12664 | 13543 | 14417 | 15751 17013 18673 19821
Southern 20348 | 21751 | 22974 | 24423 | 25814 | 28300 30766 33691 36654
North-Eastern 2003 2085 2181 2268 2378 2556 2769 3129 3345
ALL INDIA 73199 | 77699 | 81802 | 86960 | 92117 | 100805 | 109279 | 120965 | 130482

Table 7: Percentage Growth in the Number of Scheduled Commercial Bank Offices
Region/Year | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Northern 7.5 5.6 7.2 7.2 10.7 | 99 11.8 | 84
Eastern 4.4 3.9 5.0 54 8.0 6.9 109 | 7.8
Central 6.1 5.6 6.4 53 9.6 8.2 11.7 | 7.6
Western 5.7 5.5 6.9 6.5 9.3 8.0 9.8 6.1
Southern 6.9 5.6 6.3 5.7 9.6 8.7 9.5 8.8
North-Eastern | 4.1 4.6 4.0 4.9 7.5 8.3 13.0 | 6.9
ALL INDIA 6.1 5.3 6.3 5.9 94 8.4 10.7 | 7.9
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Figure 3: Region-wise Distribution of Offices of Scheduled
Commercial Banks
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The number of bank branches expanded significantly from 2013 to 2016 as a result of Reserve Bank of India's
intensified efforts, but a key feature of this rise can be seen in figure 4. The most significant growth in

connections over the previous few years occurred in 2013-2014.

Figure 4 : Number of New Branches Opened in India
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Source: Reserve Bank of India Annual Reports

One of the most crucial measures of financial inclusion for any country is the number of bank branches (Ranjani
and Bapat, 2015). The number of public sector bank branches that are open for business is shown in Table 8.
Table 9 demonstrates that the percentage of bank branches in rural areas stayed largely unchanged from 2011 to
2013 and increased by 1% in both 2014 and 2015. However, between 2011 and 2015, there were 2% fewer

public sector bank branches in urban areas.

Table 8: number of public sector banks with open branches
(Population Group wise)

Ason Rural | SemiUrban | Urban | Metropolitan | Total
31.03.2011 20,638 16,217 13,450 12,612 62,937
31.03.2012 22379 17,905 14322 13,044 67,350
31.03.2013 24243 19,642 15,055 13,797 12,737
31.03.2014 27,547 21952 16,319 14,644 80,462
31.03.2015 29,634 23,549 17387 15325 85,895

Source: Department of Fimancial Services, Minstry of Finance, Government of India
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Table 9: Indian Public Sector Bank Branches as a Percentage

2011 2012 2013 2014 2015
Rural 33 33 33 34 35
Semi Urban 26 26 27 27 27
Urban 21 21 21 20 20
Metropolitan 20 20 19 19 18
Total 100 100 100 100 100
Source: Self Created
SUGGESTIONS

In order to advance India's efforts to achieve financial inclusion, certain observations have been made based on
the analysis that was done, and as a result, certain proposals can be implemented in the Indian banking system.
First off, the RBI's initiative to advise banks to develop Financial Inclusion Policies resulted in a massive
increase in the number of branches in 2011. (FIP). Therefore, RBI must continue adopting new rules for
commercial banks in order to preserve this growth rate. Second, facts indicate that private banks do not
contribute much to financial inclusion. The primary explanation given in the literature is that the business sector
believes efforts to promote financial inclusion will not help them generate profits. However, private banks
should actually recognise the unrealized potential in the rural banking industry as it can significantly expand
their customer base. To determine the primary cause of the lack of banking services in rural India, the RBI must
assemble a team including some industry professionals from private banks.

CONCLUSION

The provision of high-quality financial services in rural regions is essential for economic development as it will
enable rural households to finance the expansion of their means of subsistence. The Indian government has
made sincere attempts to include its citizens in the scope of financial services. Nevertheless, despite the fact that
efforts to promote financial inclusion are progressing, some areas of the country continue to fall behind. Rapid
technological advancement has also been essential in bridging the country's financial gap. Immediate Payment
Service (IMPS), ATMs, and mobile banking are now being used by more people. In a nutshell, it can be claimed
that India is moving quickly toward financial inclusion, and that this process can be sped up by the government,
the reserve bank of India, and the people of the nation working together.
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ABSTRACT

Biodiversity refers to the wide variety of life on Earth, including the species, ecosystems, and biomes. An
ecosystem is a complex, interconnected system of organisms and their environments that includes both natural
and man-made components. Ecological, economic, and ecological stability all depend on the preservation of
biodiversity. Several surveys in the floristic area, as well as a taxonomical investigation, have yielded
information about former species that is helpful in supporting current research. To increase their plant variety,
governments in poor regions have turned to research on floral diversity. For the preservation of rare,
endangered, and vulnerable plant species, floral variety is critical. A taxonomic study of flora, especially of a
large portion of flora, is called a "floristic study." Indian monocots are examined in this article.

Keywords: Plants, Taxonomy, Diversity, Floristic, Biodiversity

INTRODUCTION

The term "biodiversity" refers to the variety and variability of life on Earth's surface. Species variety is
immensely beneficial to the expansion of the agricultural, medical, and future research industries (Knopf, 1992).
The total number of Angiospermic plants reported by Indian writers is 2,205, which accounts for about 12.5%
of the total number of Angiospermic plants in India (Glimpses of Forests in Gujarat, 2011). Taxonomy is the
systematic classification and grouping of organisms based on their morphological and molecular similarities
and differences. Taxonomy refers to the practice of grouping organisms based on shared traits and common
ancestry. For taxonomic purposes, Floristic studies refer to the taxonomic study of a certain area's plant life.
Prepare an exhaustive list of all the plants that make up a certain vegetation group (George, 1974). Correct
scientific identification of the plant wealth found in that specific location is the most critical component of any
floristic study (Jasrai et al., 2014). Since emerging and disadvantaged nations need to know how rich their plant
biodiversity is, floristic studies have gained a lot of attention in recent years. Floral composition and the organic
structure spectrum of individual plant components are the only factors that determine the appearance and
existence of every plant community (Thakur, 2012).

Global Work On Floristic/ Monocot Family

In order to better comprehend the interplay between species, floral study plays a crucial part in this endeavor.
There have been several research in this area. In order to identify the most frequent and prominent weeds
associated with turf grass, a study was undertaken in Malaysia on 50 various types of turfgrass, including rugby
fields, hockey fields, turf nurseries, lawn areas, landscaping areas, recreational park areas, green golf and
fairway golf. This study found that there were total of 79 weed species, 43 annuals and 36 perennials, 30 grassy
weeds, 17 Sedge plants and 32 broad-leaf plants, all of which belong to 16 families. C. aromaticus, Fimbristylis
dichotoma (L.), C. aciculatus (Retz.) and Borreria repens were some of the most common species that covered
more than half of the areas studied (DC.). According to the relative abundance indexes, perennials outnumbered
annuals (Kamal et al., 2009).

According to a study by Thomas (1985), the relative abundance of weed species clearly suggested a small
number of dominant species. Agricultural crops in Saskatchewan are surveyed using this method.

The major weed species in every agricultural field are normally approximately 10 species, with three to four
being the most prevalent. Out of the ten most frequent species, Cyperus rotundus (L.) and Digitaria sanguinalis
(L.) were more prevalent (Moody and Drost, 1983).

Turfgrass weeds, according to some research, are a problem. There are three basic biological types for turfgrass
areas: grasses, sedges, and broadleaved across the Americas, Europe, and Australia (Bennet, 2004).

Perennial weeds, particularly grasses, were found to be more prevalent in Egypt than annual weeds, according
to Al-Gohary (2008). This district's eleven surveyed wadis had 377 different species; 43.2% were annuals and
56.2% perennials. One hundred fourteen species are exclusive to this area, and 57 species have never been
documented before. It was found that 34.7 percent of the Gebel Ebla species were plural-regional, followed by
30 percent tri-regional, 25.7 percent biregional, and 9.5 percent mono-regional species.
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It was found that the monocot family predominated in Hangzhou, China, followed by the Poaceae family and
the Cyperaceae family in a turfgrass field, according to Xing et al. (2000).

One Brazilian floristic study of weeds found only 45 species of weeds spread throughout 15 families, with the
majority of those belonging to Asteraceae, Poaceae, Cyperaceae, Euphorbiaceae, and Fabacee. The most
common weed families in Brazil were Asteraceae and Poaceae (Maciel et al., 2008).

The environment, seraphic and biological elements that include soil structure, pH, nutrients, moisture condition,
related crops, weed control strategies, and field history, particularly in local geographic variations, are all
factors that influence weed growth in a given location. A new enhanced rice cultivar is being used to examine
the effects on the weed flora in transplanted rice and the connection between weed communities and soil
chemical characteristics. (Kim et al., 1983).

On the Cape Floristic Region, South Africa, Slingby et al. (2006) studied the Phylogenetic Relatedness Limits
and Co-occurrence at Fine Spatial Scales. There are around 9,100 vascular plants in the Cape Floristic Region
of South Africa, making it comparable to the most varied tropical regions in terms of floristic diversity per unit
area. As a result, the bulk of the region's floral diversity is concentrated in only 33 lineages, which suggests that
these locations had seen several large-scale radiations in the past.

This tribe of sedges, Schoeneae, might include as many as 700 species, including many species unique to the
hemisphere (Goetghebeur, 1998 and Linder, 2003).

For the Cyperaceae, a genetic and morphological investigation shows that the tribe is monophyletic. The cape
species of Tetraria is found in two separate and unconnected lineages of the genus (Muasya et al., 1998, 2000;
Verboom, 2006).

Because therophytes included 36 percent of the studied area, it may be concluded that anthropogenic activities
have taken a heavy toll on the area's ecosystems, as phanerophytes comprised 46 percent of the studied area
(Barbero et al., 1990, Raunkiaer 1934).

The first of its type in the hemisphere was a comparable research revealing the relationship between phylogeny
and fine-scale co-occurrence in the Cyperaceae lineage; hence, it was the first of its kind. In Southeast Asia, this
research focused on biodiversity inventory and informatics (Webb, 2000; Losos et al., 2003; Cavender-Bares et
al., 2004).

For the Jibat forest in Ethiopia's height gradient and species richness to be sustained, eight community types
were identified (Bekele, 1994).

For his dissertation, Knight (1975) focused on the floristics of Panama's Barro Colorado Island's Tropical
Forest. More than 300 species were found, and most of them were recognized. The data are used to analyze late
secondary succession, to identify soil-vegetation trends, and to provide information. Some evidence suggests
that wind-induced canopy gaps are critical to the long-term survival of a number of older forest species.

Floral and ecological surveys of springs in Trentino, Italy were conducted using the BraunBlanquet technique
and taxonomic analysis. Cluster analysis was used to sort 139 Phytosociological Relives, comprising vascular
plants and bryophytes. There were 23 different kinds of plants found, and they were all classed as either
phytoene or at the association level where it was an option (Tomaselli et al., 2011).

Floristic Work of India/Monocot Family
The structure, vegetation, and species richness of distinct Indian ecosystems were studied with the use of
floristic investigations on the I