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Preface

India is a country where population and other factors
create more demand for resources.

India's environment is witnessing various challenges in
this resource utilization and distribution process. If you look
back at old India and modernization, there is everything to cheer
about. From technological advancements to new roads, India is
truly moving towards new skies, but in the process of moving
forward, the country has also seen serious exploitation of the
environment, land clearing, tree felling, continuous industrial
waste in water, due to which we have had to suffer some adverse
effects.

Today, India stands on the brink of destruction.
Unseasonal monsoons and hot summers are all signs of how life
will become difficult if we follow the same pattern. Experts are
already predicting bad changes in the environment.There are
many environmental challenges facing India's environment like
agricultural crisis, water pollution, untimely change in climate,
unavailability of ground water, continuous deforestation. In
order to find some solutions to these challenges, many experts
and researchers have tried to tell this through their revised
studies. The related text describes environmental threats in India
due to various factors. These factors include modernization,
technology and urbanization. It also discusses the current
environmental challenges in India. Solutions for environmental
challenges are explained from local and global perspectives to
act after damage. I express my heartfelt thanks to all the authors
and researchers for giving their valuable time to write the
research essay for the said book. At the same time, co-editor Dr.
to publish this book. I also express my gratitude to Varsha
Dodiya and Sandesh Pahurkar of Eagle Prakashan for their
valuable cooperation

Thanks

- Dr. Sandeep Ramrao Gore
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Phytochemistry of Medicinally Important
Solanum Viarum Dunal: A Review

@, LI 9
Nandkishor J. Suryawanshi,
Department of Industrial Chemistry
Arts, Science and Commerce College, Chikhaldara-
444807, India
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INTRODUCTION

Solanum 1is the most found genera of family Solanaceae
having 1500 species mainly dispersed around the tropical and
subtropical regions of the globe. There are several economically
important plant species in Solanum that are used as food,
decorations, and medications. One of the many plants in the
Solanaceae tamily is Solanum viarum Dunal. Known by most as
the tropical soda apple, Solanum viarum (Dunal) is a
multifunctional medicinal plant. It belongs to the angiospermic
family and is a prickly perennial plant. Argentina, Uruguay,
Paraguay, and Brazil are the natural home of the tropical soda
apple plant [1]. Following that, it was brought to other regions of
tropical Asia and Africa. It is characterized as a wide leaf herb,
sub shrub, or shrub. In India, it is considered as a “woody herb”,
generally perennial, occurs in warm climate, remains green over
the winter. The plants thorn-like prickles up to 1 inch (2.5 cm)
long that border the leaves and stems; they grow to a height of 3—6
feet. The dimensions of the leaves are 2—8 inches (6—20 c¢cm) in
length and 2—6 inches (6—15 cm) broad. A cyme of one to three
flowers is its inflorescence. The berries are globular and usually
reach a diameter of 0.8 to 1 inch (2-3 cm) when fully mature;
however ripe fruits as tiny as 0.4 inch (1cm) can contain viable
seeds. [2]. The flowers are white in color with yellow stamens.
These are developed on stems and on the lower part of the leaves
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[3]. The roots are located a few inches below the surface and
range in diameter from 0.6 to 2.5 cm [4]. Solanum viarum is
regarded as a grazing weed and a very poisonous plant and may
be fatal when consumed by cattle or other animals [5]. The
vernacular names of this plant are Tit-bhekuri, Hati-bhekuri
(Assamese), Kandakarichunda (Malayalam), Sandom apple
(Other). The taxonomical classification of Solanum viarum is
Table 1.

BIOACTIVE COMPOUNDS

Solanum viarum is a medicinally important and valuable
plant with respect to drug and pharmaceutical industry [6]. It
includes chemical components like soalsodine, 5-caffeoyl and 3-
malonyl-5-caffeoyl-[4-(1beta-[6-(5-caffeoyl)quinate] glucopy
ranosyl)], quinic acid and derivatives of caffeineoylquinic acid
(CQA). The aglycone component of glycoalkaloids, or the
nitrogen counterpart of sapogenins, is solasodine. With its
cholestane skeleton consisting of 27 carbon atoms, solasodine
may be transformed into dihydropr egnenolone, a crucial
intermediate compound useful in the synthesis of several
steroidal medications, including cortisone and progesterone [7,
8]. The important chemical constituents isolated from various
parts of Solanum viarum Dunel are represented in Table 2.

Table 1: Taxonomical Classification of Solanum viarum

Kingdom Plantae
Subkingdom Viridiplantae
Superdivision Embryophyta

Division Tracheophyta

Class Magnoliopsida

Subclass Asteranae

Order Solanales
Family Solanaceae
Genus Solanum L.
Species Solanum viarum
Synonyms Solanum khasianum.
Selanum chloranthum.
Solanum viridifiorum
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Table 2: Chemical Constituents Isolated From Various
Parts of Solanum Viarum Dunal

Class Chemical Constituents Plant Part Reference
Steroidal Solasodine Leaf, stem, root, 9,10,11,12
alkaloids and fruits, and stem
glycosides epidermis
Solanidine Leaf, stem, root, 10, 11

fruits, and stem
epidermis

a-Solanine Leaf, stem, root, 10,11
fruits, and stem
epidermis
Fruits 9
Solamargine. Anguivioside
Aculeatiside A, Protodioscin
Phenolics Gallic acid, Caffeic acid, Sinapic Leaf. stem, root, 10, 11
and acid, Ferulic acid,Benzoic acid, fruits, and stem
flavonoids Catechol, Rutin, Quercetin and epidermis
Kaempferol
Viarum acid A and Viarum acid B Fruits 13
MEDICINALUSES

A survey of the literature reveals that Solanum viarum is
used to treat Addison's disease, a chronic endocrine ailment
where the adrenal gland fails to produce adequate steroidal
hormones, as well as cancer. In addition, it is utilized to treat
leukemia, rheumatism, skin conditions, and persistent asthma.
The chemical components of the plant are also utilized in the
treatment of Palsy, a condition in which the face's muscles
momentarily lose their power and become paralyzed [14].
Numerous steroidal compounds, including cortisone, are
synthesized using chemical components such as solasodine and
other glycoalkaloid [15].

PHARMACOLOGICALACTIVITIES

Because of the existence of certain chemical ingredients,
the plant exhibits a variety of pharmacological actions. For
example, the presence of flavonoids in the plant exhibits
antioxidant properties and alkaloids, which have analgesic
properties. Steroids are helpful in the treatment of bronchitis.
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Researchers have identified a number of pharmacological
actions, including antibacterial, antifungal, anti-insecticidal,
anti-pyretic, analgesic, antioxidant, and anti-cancer properties
[16,17].

CONCLUSION

Modern herbal remedies are popular due to their great
therapeutic potential and little adverse effects. Solanum viarum
plant is especially well-known for its primary phytoconstituents
of the various classes like steroidal alkaloids, glycosides,
phenolics and flavonoids. These bioactive constituents make this
plant of great medicinal and pharmacological importance.
Conventionally, Solanum viarum is used to treat Addison's
disease, cancer, skin conditions, obesity, rheumatism, and other
conditions, however, a more research must be done.
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. Exploring the Concept and Significance of
the Environment: A Comprehensive Review

Q@ eoce .9
Mr. Vivek Mohan Morey,
Assistant Professor,
Faculty of Commerce and Management
Arts, Science and Commerce College, Chikhaldara
Dist.: Amravat
E-Mail ID: vivekmorey358@ gmail.com

Abstract:

The concept of the environment is of paramount
significance in the modem world, as its multifaceted relevance
extends beyond ecological boundaries to encompass social,
economic, and ethical dimensions. This comprehensive review
synthesizes existing literature to explore the multifaceted nature
of the environment and its profound importance. Utilizing a
systematic database search, we scrutinized a diverse range of
sources to provide a holistic overview of the subject. Our
analysis revealed a nuanced conceptual understanding of the
environment, tracing its historical evolution and delineating its
essential components. We elucidate its significance through the
intricate web of ecological interdependencies, socio-economic
implications, cultural and ethical values, and its direct impact on
human health. Highlighting the stark contrast between the
environment's innate balance and the burgeoning anthropogenic
pressures, we chart the trajectory of human impact, from
historical precedents to contemporary challenges such as
pollution, deforestation, and climate change. Furthermore, we
delve into the ongoing efforts for conservation and sustainability,
examining both their successes and shortcomings. Amid
technological advancements, evolving policies, and changing
global dynamics, we also present current trends and emerging
research areas that provide insights into the future of
environmental studies. This review serves to underscore the
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urgency of addressing environmental concemns at local. national,
and global levels. In conclusion, our comprehensive analysis
reaffirms that the environment's significance extends well beyond
its ecological realm.

Keywords: Environment, significance, anthropogenic impacts,
conservation, sustainability.

1. Introduction:

The environment, comprising the intricate web of living
organisms and their surroundings, has been a subject of profound
contemplation throughout human history. From ancienl
civilizations' reverence for nature 1o the modern understanding of
ecological systems, the concept of the environment has evolved
as a pivotal aspect of human existence. As sociclies continue to
grapple with escalating environmental challenges, ranging from
climate change to biodiversity loss, a comprehensive exploration
of the concept and its significance becomes imperative. The
environment's role extends well bevond its immediate ecological
implications. It is entwined with every facet of human socicty,
impacting economic systems, cultural norms, cthical
considerations, and public health. Understanding the
multidimensional significance ol the environment can guide
policy-making. inform sustainable practices, and foster a holistic
approach to addressing the critical issues humanity faces. This
study secks to unravel the layers of importance that the
environment holds in diverse contexts and shed light on its far-
reaching consequences.

Aimand Objectives:

1) To analyze the historical development of the concept of the
environment and trace its evolution across cultures and
CTas.

2) To elucidate the ecological, social, economic, and cultural
dimensions of the environment’s significance.
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3) To examine the ways in which human activities have
impacted the environment and the resulting consequences.

4) To explore ongoing conservation and sustainability efforts,
evaluating their efficacy in mitigating environmental
challenges.

3) Methodology:

This Research Paper prepare based on secondary data has
collected from research paper, newspaper, article, website and
report of State & Central government and nongovernment
agencies.

4) Literature Review:
1)Aldo Leopold’s " A Sand County Almanac™:

Published in 1949, Leopold’s work marked a turning
point in environmental literature. Through eloquent prose,
Leopold advocated for a land ethic, emphasizing that hurmans are
not just conquerors of the land but integral parts of the larger
community of life. He highlighted the need to view nature as a
complex web of interrelationships, urging humanity to act as
responsible stewards rather than mere exploiters of the
environment. Leopold's wntings ignited discussions about the
cthical dimension of environmental conservation.,

2) Rachel Carson's "Silent Spring™:

In 1962, Rachel Carson's groundbreaking book, "Silent
Spring,” raised alarm bells about the indiscriminate use of
pesticides, particularly DDT, and its adverse impacts on
ecosystems and human health. Her meticulously researched work
catalyzed the modern environmental movement and led to
widespread awareness about the detrimental efTects of pollutants
on the environment, Carson's vivid descriptions of dying wildlife
and contaminated water sources spurred regulatory actions and
propelled the concept of ecological interdependence Lo the
forefront of public consciousness,
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3) Ecological Footprint:

The concept of the ecological footprint, developed by
Mathis Wacker Nagel and William Rees, quantifies humanity’s
demand on nature's resources and ecological services. It provides
a tangible measure of environmental impact, revealing when
human consumption surpasses the Earth's regenerative capacity.
The ecological footprint model has been used to advocate for
more sustainable consumption patterns and to promote
awareness about the environmental consequences of human
actions,

4. Significance of the Environment:
1) Ecological Importance:

The environment is the intricale tapestry upon which all
life depends. We delve into its ecological significance,
clucidating the pivotal role it plays in mamntaining biodiversity,
regulating climate, and fostering intricate ecological
relationships. By examining the mechanisms that underpin
ecosystem services such as pollination, nutrient cycling, and
water purification, we highlight the environment’s intrinsic value
in sustaining life and ensuring the planet's resilience.

2) Socio-cconomic Importance:

Beyond ils ecological implications, the environment
exerls profound socio-economic influences. We explore the
interplay between the environment and economies, unveiling the
invaluable resources it provides — from fertile soils and
freshwaler sources to renewable energy potentials. Additionally,
we scrutinize the economic implications of environmental
degradation, emphasizing the need for sustainable resource
management to secure long-term prosperity.

3) Culturaland Ethical Importance:

The environment's significance transcends its utilitarian
functions, ntertwining with cultural identities and ethical
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frameworks. Through case studies and historical examples, we
illustrate how diverse cultures have revered nature and integrated
it into their belief systems. Moreover, we analyze the ethical
obligations that anse from recognizing the environment's
intrinsic worth, calling for responsible stewardship to safeguard
its integrity for future generations.

4) Health Implications:

The environment’s impact on human health 1s undeniable,
with air and water quahlity, food secunty, and exposure to
pollutants profoundly influencing well-bemng. We delve into the
intricate links between environmental conditions and public
health outcomes, highlighting the significance of a clean and
balanced cnvironment in preventing discases and enhancing
overall quality of life.

5. lluman Impact and the Environment:

1) Historical Anthropogenic Impacts:

Human activities have left indelible marks on the
environment throughout history. We delve into historical
instances of anthropogenic impact, ranging from early
agricultural practices to the industnal revolution. By examining
deforestation, habitat alteration, and resource exploitation, we
underscore the profound and lastung alterations humanity has
imposed on ecosystems worldwide.

2} Modern Challenges: Pollution, Deforestation, Climate
Change:

The contemporary cra is marked by unprecedented
environmental challenges that transcend geographic borders. We
scrutinize the tensification of pollution, its diverse forms, and
its implications for air, water, and soil quality. Additionally, we
delve into rampant deforestation, discussing its imphications for
biodiversity loss, carbon sequestration, and climate regulation,
Finally, we delve into the overarching challenge of climate
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change, elucidating its complex mechanisms and the far-reaching
consequences it poses for ccological systems and human
socicties.

3) Conservation and Sustainability Efforts:

In response 1o mounting environmental challenges,
diverse efTorts have emerged 1o conserve and sustainably manage
the environmentl. We showcase examples ol successful
conservation initiatives, ranging from protected area networks to
species reintroduction programs. Moreover, we delve into
sustainability practices that seek to balance human needs with
ecological preservation. such as renewable energy adoption,
circular economy models, and sustainable agrniculture. By
evaluating the efhcacy of these efforts, we shed light on the
potential pathways toward mitigating anthropogenic impacts and
nurturing a more harmonious relationship with the environment.

6. Current Trends and Developments:
1) Technological Advancements in Environmental Science:

Rapid advancements in technology are reshaping the
landscape of environmental science and its applications. We
delve into cutting-edee technologies that are revolutiomzing data
collection, analysis, and modeling. From satellite remote sensing
to advanced sensor networks, we explore how these tools enable
precise monitoring of environmental parameters and the
dynamics of ecosystems. Furthermore, we examine the role of
artificial intelligence and machine leaming in processing vast
datasets and predicting environmental trends with unprecedented
accuracy.

2) Policy Shifts and Global Cooperation:

The urgency of addressing environmental challenges has
prompted transformative shifis in policy and global cooperation.
We analyze key intemmational agreements such as the Paris
Agreement and their implications for emissions reduction and
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S S

climate adaptation. Additionally, we discuss national policies
that prioritize environmental protection and sustainable
development. By examining the dynamics of global
collaboration, we highlight the potential for collective action to
mitigate anthropogenic impacts on a planetary scale.

3) Emerging Research Areas and Knowledge Gaps:

As environmental science evolves, new research frontiers
emerge, accompanied by unresolved questions. We delve into
emerging areas of research, such as eco-friendly technologies,
ecological restoration, and the interactions between human and
natural systems. Simultancously, we identify knowledge gaps
that persist, underscoring the nced for interdisciplinary
investigations to address complex issues like ecosystem
resilience and the socio-economic implications of environmental
change. By acknowledging these frontiers and gaps. we
underscore the dynamic nature of environmental research and the
avenues for future exploration,

7. Conclusion and Future Directions:
1) Synthesis of the Main Findings:

This comprehensive review journeyed through the intricate
layers of the environment's concept and significance,
illuminating its ecological, socio-economic, cultural. and health-
related dimensions. By tracing historical perspectives. analyzing
modern challenges. and evaluating conservation efforts. we
underscore the interconnectedness between human activities and
the environment. Our exploration of technological
advancements, policy shifts, and emerging research areas
highlighted the evolving landscape of environmental science and
the complexities of addressing contemporary issues.

2) Recommendations for Future Research:

As the environmental landscape evolves, avenues for
turther research abound. Future investigations could delve into
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the synergies between ecological restoration and sustainable
development, expanding our understanding of the intricate
dynamics that shape resilient ecosystems. Additionally,
interdisciplinary collaborations that bridge environmental
science with social sciences could shed light on the intricate
interactions between human societies and the natural world,
Exploring the ethical and cultural dimensions of environmental
preservation could lead to innovative strategies for fostering
sustainable practices that resonate with diverse cultural contexts,

3) Implications for Policy and Practice:

The findings of this review hold significant implications
for policy-makers, practitioners, and the gencral public. The
integration of ecological insights into urban planning can foster
greener and more livable cities. Policymakers should harness the
potential of global cooperation to drive transformative change
and realize the objectives set by international agreements. The
importance of environmental education and public awareness
campaigns cannot be understated, as they play a pivotal role in
instigating collective action for sustainability.
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Preface

India is a country where population and other factors
create more demand for resources.

India's environment is witnessing various challenges in
this resource utilization and distribution process. If you look
back at old India and modernization, there is everything to cheer
about. From technological advancements to new roads, India is
truly moving towards new skies, but in the process of moving
forward, the country has also seen serious exploitation of the
environment, land clearing, tree felling, continuous industrial
waste in water, due to which we have had to suffer some adverse
effects.

Today, India stands on the brink of destruction.
Unseasonal monsoons and hot summers are all signs of how life
will become difficult if we follow the same pattern. Experts are
already predicting bad changes in the environment.There are
many environmental challenges facing India's environment like
agricultural crisis, water pollution, untimely change in climate,
unavailability of ground water, continuous deforestation. In
order to find some solutions to these challenges, many experts
and researchers have tried to tell this through their revised
studies. The related text describes environmental threats in India
due to various factors. These factors include modernization,
technology and urbanization. It also discusses the current
environmental challenges in India. Solutions for environmental
challenges are explained from local and global perspectives to
act after damage. I express my heartfelt thanks to all the authors
and researchers for giving their valuable time to write the
research essay for the said book. At the same time, co-editor Dr.
to publish this book. I also express my gratitude to Varsha
Dodiya and Sandesh Pahurkar of Eagle Prakashan for their
valuable cooperation

Thanks

- Dr. Sandeep Ramrao Gore
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Abstract:

Sustainable development is a visionary and
multidimensional concept that has emerged as a response to the
pressing challenges facing our world today. At it's core, it
represents a harmonious and responsible approach to societal
progress, one that seeks to meet the needs of the present while
safeguarding the well-being and opportunities of future
generations. Central to sustainable development is the
recognition of the intricate interplay between economic growth,
social equity, and environmental preservation. Environmental
sustainability is a linchpin of sustainable development,
acknowledging the vital role played by the natural environment
in supporting life on Earth. It necessitates responsible resource
management, the reduction of harmful emissions, and the
protection of ecosystems and biodiversity. Furthermore,
sustainable development seeks to address social inequalities by
promoting equitable access to opportunities and resources. It
recognizes that development should uplift all members of
society, with particular attention to marginalized and vulnerable
populations. This abstract underscores the urgency of sustainable
development in the face of critical challenges such as climate
change, resource scarcity, and social disparities. It highlights the
importance of responsible decision-making and collective action
to ensure a more balanced and harmonious future for our planet
and its inhabitants. As our world grapples with complex global
issues, sustainable development stands as a guiding principle,
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offering a pathway to a more sustainable and prosperous world.

Keywords:- Sustainabledevelopment,Environment,
Components of environment, fertilizers, bio technology,
biodiversity, Green energy.

Introduction—

Sustainable development is a holistic and forward-
thinking approach to societal progress that seeks to meet the
needs of the present without compromising the ability of future
generations to meet their own needs. At its core, sustainable
development aims to strike a delicate balance between economic
growth, social equity, and environmental preservation.

The concept of sustainable development gained
significant prominence in 1987 when the Brundtland
Commission, convened by the United Nations, defined it as
"development that meets the needs of the present without
compromising the ability of future generations to meet their own
needs." This definition underscores the interconnectedness of
various facets of development, emphasizing that economic,
social, and environmental aspects are inextricably linked.

Environmental sustainability is a pivotal component of
sustainable development. It acknowledges that the natural
environment, including our air, water, land, and biodiversity,
plays a fundamental role in supporting life on Earth. To achieve
sustainable development, we must ensure that our activities and
practices do not deplete or degrade these vital resources.

Sustainability also encompasses responsible resource
management and the reduction of harmful emissions and
pollution. This involves transitioning to cleaner and renewable
sources of energy, reducing waste through recycling and circular
economy models, and protecting ecosystems and biodiversity
through conservation efforts.

Moreover, sustainable development seeks to address
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social inequalities by promoting equitable access to
opportunities, resources, and benefits. It recognizes that
development should improve the well-being of all members of
society, especially the marginalized and vulnerable.

Environment: The term 'Environment' etymologically means
surroundings. Ecology is the science of the relationships of all
organisms to their environment.

Components of Environment:-

A) Abiotic or non-living Components
B) Biotic or living components

¢) Energy Components

Sustainable development: From unsustainable to sustainable
development. Environment and development are inexorably
inter-linked. Development cannot subsists upon deteriorating
environmental resources and environment. Sustainable
development is the key concept of needs and limitations imposed
by technology and on the environments ability to meet the present
and future needs.

The need for sustainable development: arises from several
critical challenges and imperatives facing our world today. Here
are some key reasons why sustainable development is essential:

1. Environmental Conservation: Unsustainable practices have
led to environmental degradation, including deforestation,
loss of biodiversity, climate change, and pollution.
Sustainable development is necessary to protect and preserve
our planet's ecosystems, ensuring a habitable environment for
current and future generations.

2.Resource Scarcity: Many of the Earth's finite resources, such
as fossil fuels, minerals, and fresh water, are being depleted at
an alarming rate. Sustainable development seeks to manage
resources responsibly to prevent shortages and conflicts over
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essential commodities.

3. Climate Change Mitigation: Sustainable development plays
a crucial role in mitigating climate change. By transitioning to
renewable energy sources, reducing greenhouse gas
emissions, and implementing sustainable land-use practices,
we can work towards a more stable climate.

4. Social Equity: Sustainable development promotes social
equity by ensuring that the benefits of development are
distributed fairly. It addresses issues like poverty, hunger, and
access to education and healthcare, aiming to improve the
quality of life for all people, especially marginalized
communities.

5. Economic Stability: Unsustainable economic practices can
lead to financial crises and market instability. Sustainable
development encourages a more balanced and resilient
economy, reducing the risk of economic downturns.

6. Global Health: Many environmental factors, such as air and
water pollution, directly affect human health. Sustainable
development seeks to create cleaner and healthier living
conditions, promoting well-being worldwide.

7. Interconnectedness: In our globalized world, the actions of
one nation can have far-reaching consequences for others.
Sustainable development acknowledges the
interconnectedness of nations and the need for international
cooperation to address global challenges.

8.Long-Term Prosperity: Sustainable development considers
the long-term consequences of current actions. It aims to build
a prosperous future that does not compromise the well-being
of future generations.

9. Resilience: Sustainable practices, whether in agriculture,
infrastructure, or disaster preparedness, enhance a
community's resilience in the face of challenges, including
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natural disasters and pandemics.

10. Ethical Responsibility: There is an ethical imperative to be
good stewards of the Earth and to ensure that our actions do
not harm others or infringe upon their rights to a healthy
environment.

- In short,to enrich and raise human life in Contemporary
and future generations through infrastructural sustainable
development in all spheres of life. Conservation or reduction of
excessive resource use. recycling and reuse of materials , more
use of renewable resources like solar energy rather than non
renewable resources such as oil and coal In Indian Subcontinent
we want a stable environmental conditions to develop some
strategies such as to control over pollution,to protect
biogeochemical cycles, to Forest conservation etc.

Necessity of Thinking on Sustainable Development:-

Primitive man ate wild fruits, hunted and fished food. It
was in raw manner before the innovation of fire. Environment is
defined as, “The entire range of external influences acting on an
organism, both physical and biological (in other organisms)
forces of nature surrounding an infidel. (Encyclopedia
Britannica).The components of sustainable development are
economic, social and environmental. The term, sustainability
refers to the bridging of the gap between development and
environment keeping in view these components.

The five principles of sustainable development are as follows:
a. Conservation of the ecosystem or the environment.
b. Conservation of biodiversity of the planet.
c. Sustainable development of the society.
d. Conservation of human resources.

e. Population control and management.
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Infrastructure Imperatives, Carbon Management, Green
Energy, Circular Economy, Environment Conservation.

Role of environment in sustainable development

The environment plays a pivotal role in sustainable
development, as it forms the foundation upon which economic,
social, and human well-being depends. Here are key aspects of
the environment's role in sustainable development:

1. Resource Availability: The environment provides essential
resources like clean air, fresh water, fertile soil, and
biodiversity, which are fundamental for human survival and
economic activities. Sustainable development requires the
responsible use and management of these resources to ensure
their availability for current and future generations.

2. Ecosystem Services: Ecosystems deliver vital services like
pollination, water purification, carbon sequestration, and
climate regulation. These services underpin agriculture,
industry, and human health. Sustainable development
recognizes the importance of maintaining the integrity and
resilience of ecosystems.

3. Climate Change Mitigation and Adaptation: Addressing
climate change is a core component of sustainable
development. The environment plays a central role in climate
regulation, and sustainable practices aim to reduce
greenhouse gas emissions, transition to renewable energy, and
adapt to the changing climate.

4. Biodiversity Conservation: Biodiversity is crucial for
ecosystem stability and resilience. Sustainable development
endeavors to conserve biodiversity to safeguard genetic
resources, support ecosystem services, and protect species
from extinction.

5. Pollution Prevention: Sustainable development seeks to
minimize pollution and waste generation, reducing the
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adverse impacts on the environment and human health.
Sustainable practices include cleaner production methods and
waste reduction strategies.

6.Natural Disaster Resilience: Sustainable development
promotes measures to enhance resilience against natural
disasters like floods, hurricanes, and wildfires. Preserving
natural buffers, such as wetlands and mangroves, can mitigate
the impact of these events.

7. Environmental Justice: Sustainable development aims to
ensure that the benefits and burdens of environmental policies
are distributed equitably, particularly addressing the
disparities faced by marginalized and vulnerable
communities.

8. Circular Economy: A circular economy, a key aspect of
sustainable development, emphasizes minimizing resource
consumption and waste generation by reusing, recycling, and
reducing materials. This approach reduces environmental
pressure.

9. Global Commons: Many environmental issues, such as
transboundary pollution and biodiversity loss, are global in
nature. Sustainable development calls for international
cooperation and governance to address these shared
challenges.

10. Long-Term Perspective: Sustainable development
recognizes the importance of thinking long-term, taking into
account the impact of current actions on future generations. It
seeks to ensure that development does not compromise the
ability of future generations to meet their needs.

The environment is not just one component of sustainable
development; it is the foundation upon which the entire concept
rests. Achieving sustainable development requires responsible
and sustainable management of environmental resources and
ecosystems to support economic prosperity, social equity, and

Environmental Challengesand Solutions : Local-Global Perspectives 137



ISBN : 978-81-970389-3-8 Year : 2023-24

human well-being.

Conclusion- Sustainable development can be achieved through
the integration of its three Components or dimensions namely
economic, social and environmental. Many Development
agencies are adopting green economy models, which focus on
sustainable development so that human economy and society
operate within defined ecological limits. Qualitative scenarios
are a novel way to address the issue of sustainable development,
as they are participatory, focused on alternatives and facilitative
of inputs for quantitative analyses. For example, scenarios
created to explore the future of food production and access to
food may include technologically feasible assumptions about
closing yield gaps and increased irrigation, water use efficiency,
assumptions about demographic transition, human capital
development (increased access to education and rates of
economic growth in developing countries and assumptions about
particular levels of global Warming). The governance processes
have started including the concept of Sustainability in their
policies and budgets.
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A Comprehensive Review on Various Method of Synthesis and Biological
Activities of Schiff Bases with Heterocyclic Moiety

Rahul P. Rahate
Assistant Professor, Department of Chemistry, Arts, Science and Commerce, College, Chikhaldara,
Mabharashtra, India, rprascc@gmail.com

Abstract:

Schiff bases are versatile chemical compounds that are becoming more important because of
their numerous applications. Schiff bases, which include imines or azomethine functional
groups, are formed by the condensation of primary amines with carbonyl compounds or can
exist naturally in plants. They are widely used in industry and exhibit a variety of biological
activities, such as antibacterial, antifungal, antiviral, and anticancer properties. Researchers are
presently focusing on a wide range of biological studies of Schiff bases, which could lead to
the discovery of new lead compounds. This review covers discoveries and various methods for
synthesising specially Schiff bases with heterocyclic moiety, as well as their biological
functions.

Keywords: Schiff bases; Biological activities; Applications; Antifungal; Antiviral,
Anticancer

Introduction

Hugo Schiff (1834-1915) (Figure 1) was a German scientist. He
discovered some bases and named them Schiff bases [1]. Schiff bases
are generated by reacting a primary amine with carbonyl compounds
(aldehydes or ketones) under specific conditions. The common
structure is RIR2C=NR (R # H), with the main function being the imine
or azomethine (-C=N-) group (Figure 2) [2].

Figure 1.
A portrait of
Hugo Schiff

Schiff bases, particularly those coupled to a heterocyclic moiety,
displayed a wide range of pharmacological and biological actions, including antibacterial,
cytotoxic, antifungal, antimalarial, anticonvulsant, antioxidant, and anti-inflammatory
properties [3—10]. Schiff base used in different field given below in Fig.3.

Ry

R;——CHO
Aldehyde N—R
R—NH, + H0

Optical Devices

Amine OR —» H Dyes
>: ' Schiff Base
: Heno: Pharmaceutical
Kelones R, Technology
. Schiff Bases Biological
Figure 2 R1,R, and/or R,= Alkyl or Aryl group Activity
Fig. 3

Various Synthesis Methods for Schiff Bases: Schiff bases have been employed in a variety
of industries. As a result, many approaches and innovative procedures for the preparation of
Schiff bases have been documented, including the following:
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i) Conventional or common heating method:
The Schiff base containing benzothiazole moiety 3 was made by reacting 2-amino-6-
methylbenzothiazole 1 with 5-bromo-2-hydroxybenzaldehyde 2 in ethanol as a solvent and
refluxing the reaction mixture for two hours. [11] (Scheme 1).

N HO N
Y NH2 \/
NH + Absolute EtOH \
Reflux 12-24 H >
1 | 2
(@)

R=CN/CH3

Scheme 1
ii) Using water as a solvent:
Mono-Schiff bases 5 and 6 were prepared by the stirring of 1,2-diaminobenzene 4 with

thiophene-2-carbaldehyde and 1H- N\ HoN Ne—
pyrrole-2-carbaldehyde, o \/@
i i Hzo S

respectively, in as a |
solvent.[12] N NH, | HORT.
— HoN R
O\
4
T H,ORT
SScheme 2

iii) Metal catalyzed:

Cerium (I11) chloride catalyzed: Schiff base 9 was produced by the reaction of aromatic
amines 7 with aldehydes 8 in the presence of CeCl3.7H.O as a catalyst under solvent-free
conditions. [13] (Scheme 3).

O =
NH
\ 2 I |
| . CeCl; 7H,0 N N X \Rl

Solvent Free |

/\Rl //

R= H,2-OH,4-OCH; R;=H,4-NO,,3-NO,,4-Cl

Scheme 3
iv) Acidic and phase transfer catalyst (PTC) conditions:

The reaction of 2-amino-5-mercapto-1,3,4-thiadiazole 10 with aromatic aldehydes 11 in
ethanol in the presence of H.SO4 (acidic conditions) produced 1,3,4-thiadiazole Schiff bases
12. Benzyl triethylammonium chloride (BTEAC) was also used as a catalyst during the
process solvent-free [14] (Scheme 04)

o
N [ N
N——
A >\ . | N EtOH/H,SO,/Reflux Nl/ \> N
NH e )\ \
HS S o 2 |/11 Or BTEAC/Solvent Fr;:es / \
R 12 =g
R= 2-OCHj3,2-Cl,3-Br,4-NMe,4-F,4-OCH,Ph
v) Ultrasonic and microwave conditions
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Chiral-Schiff bases 15 were synthesized by ultrasonically reacting 2-naphthaldehyde 13 with

chiral a- amino acids 14 in the presence of K.COz3.[15]
HOOC

COOH N
K3CO03,H20/EtOH A >\“
- — > N
'/,,/ Ultrasonic conditions, RT S

Amino Acids = L-Valine,L-Phenyl alanlne, L-Tyrosine
L-Aspartic Acid, L-Methionine 15

Scheme 5
vi) Grinding chemistry technique:
The synthesis of bioactive chemicals was carried out using grindstone technology.
Furan-2-carbaldehyde 16 and DL-alanine 17 were reacted in water as a green solvent to
produce Schiff base (E)-2-(furan-2-ylmethyleneamino) propanoic acid 18 [16].

O
\ + \ // Grlndlng O/\
\ N N /S/

16 17

Scheme 6
Biological activities of Schiff bases :
Antimicrobial activities:

Triazole-Schiff bases 19 showed strong antibacterial activity against Escherichia coli,
Salmonella typhi, and Bacillus subtilis. In addition, they had significant antifungal activity
against Candida albicans, Aspergillus flavus, Fusarium solani, and Candida glabrata. [17]
(Figure 4).

Isatin-Schiff base 20 showed significant antibacterial action against pseudomonas
aeruginosa (MIC = 6.25 mg/mL) [18] (Figure 5).

Acetylenic indole-Schiff base 21 shown antibacterial activity against Staphylococcus aureus,
with a MIC of 7.81 uM. Indole-Schiff base 22 showed antifungal efficacy against Candida
krusei, with a MIC of 15.62 uM [19] (Figure 6).

HO

AN
" /
HaCS . /
— / ___N
Vs n
N N H o
H/ TN 19 R -

R=H,CI,Br,NO2 Fig. 5
Fig. 4 Triazole-Schiff bases
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22
21

\ A\

Figure 6. Acetylenic indole-Schiff bases

Piperazine-sulphonamide-linked to Schiff base 23 showed potent antibacterial activity against
Bacillus subtilis with MIC=26.1 pg/mL [20] (Figure 7).

\N Cl
Q\S//O ~ /©/
4 N

(©)

23
OEt
Figure 7 Piperazine-sulphonamide linked to Schiff base 6

Anticancer activities:
1,3,5-Triazine-isatin Schiff base 24 showed anticancer activities against lung (HOP-
92), leukemia(CCRF-CEM), and leukemia (SR) cancer cell lines [21] (Figure 8).
Cl

N|J\N
P
Cl/l\N/ RS

N
H
NH
O

Fig.8 1,3,5-Triazine-isatin Schiff base 24
Anti-inflammatory activities:
Schiff base based on quinazolin-4-one in combination with 1, 3, 4-oxadiazole moiety
25 showed anti-inflammatory effects [22] (Figure 9).

Fig. 9 Schiff base based on quinazolin-4-one with 1,3,4-oxadiazole 25
Analgesic activities: Isatin-Schiff base 26 exhibited good analgesicactivity [23] (Figure 10).

381



National Conference on "Recent Advancements in Science & Technology" ISBN : 978-81-19931-25-5

OCHg3
Figure 10 . Isatin-Schiff base 26

Anthelmintic activities:
Antipyrine-coumarin linked to Schiff bases 27 showed excellent anthelmintic activities
[24](Figure 11).

HO
0
N\ CHs,
o
\N 5
/ CHa
HaC
o

Figure 11 Antipyrine-coumarin linked to Schiff bases 27

Antioxidant activities:
Halogenated Schiff bases 25 showed very low  to

moderate antioxidantactivities [24] (Figure 12). OH
Conclusion: N
Schiff bases were characterized by the presence ofthe ¢ Z TR
imine or azomethine (~C=N-) group. This review focused
on some synthesis and biological activities of Schiff bases. HaC

From this review, it can be concluded that Schiff bases R=C3H;,CsH;;,CeHq3,.C7H;s
especially Schiff bases-heterocyclic moiety conjugates Figure 12. Halogenated Schiff bases 28
display a wide range of pharmacological activities. For that,

Schiff bases attracted increasing attention to the scientists for the synthesis of new derivatives

for applications in medicinal and in industrial field.
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ABSTRACT

Banks play a pivotal role in sustainable development of a
country, and green banking today has become phraseology.
Economists have used the term sustainable development in an
attempt to clarify the balance between economic growths on the
one hand and conservation and protection of environment on the
other. Due to financial, economic and environmental changes,
financial services market is re-shaping and an all-inclusive
engagement of ethical proposal and values into banking practices
is taking place. The world faces a great experiment of
environmental deprivation during the course of economic
development. Green banking practices mean encouraging
environment-friendly practices and decreasing carbon print from
day to day banking activities. Green banks or environmentally
responsible banks do not only progress their own standards but
also disturb socially responsible behaviour of other business.
Green Banking is one form of banking from that the country and
nation gets environmentally benefits.

Keywords: Green Bank, Sustainable Development, Green
Approach Economic Development.

1. Introduction

Earth provides enough to satisfy every man's needs, but
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not every man's greed.l -Mahatma Gandhi Sustainable
development refers to —meeting the needs of the present
generation without compromising the needs of future
generationl. In the environment friendly society —Go Greenl
mantra has become relevant in each and every aspect of business.
There 1s a wave of change with all business activities to not only
focus on profit but also on people and planet. With the changing
consumer expectation, stricter environment regulation,
compliance requirements even the banking sector cannot escape
this wave of change.

The present environment all over the world is facing
major issue of climate change. The rise in global warming has
more effect on environment for change in climate, thus causing
living life on the earth very harmful. The awful impact of recent
floods, droughts, storms and excessive heat/temperature which a
large number of people all the world have experienced, force us to
think seriously about global warming and its impact and to do
whatever we can to address this problem.

1.2 Green Banking

Greening of bank is further reducing carbon footprints
from banking activities, and this is mutually beneficial to the
banks, industries and the economy. Green banking is a form of
banking activity where the banks take initiative to do its daily
activates as a conscious entity in the society by considering in-
house and external environmental sustainability. The banks who
do such type of banking activities are termed as socially
responsible and a sustainable bank or green bank or ethical bank.
Banking assumes a special niche due to its ability to influence the
economic growth and development of the country.

Banking sector can play a crucial role in greening the
banking system by enhancing the availability of finance and serve
the needs of a —green economyl. Banks in India especially the
largest commercial bank State Bank of India has established
several green banking initiatives. Green banking means
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promoting environmental friendly practices and reducing carbon
footprint from banking activities. To aid the reduction of external
carbon emission, bank should finance green technology and
pollution reducing projects. So today's business is all about being
green.

2. Literature Review

World Food Programme (WFP) - “To allow for future
generations requires that we preserve our remaining
resources and that we heal or rehabilitate resources that have
been treated carelessly in the past. To do these things
systematically is to follow a path of environmentally
sustainable development”.

In the same vain, the definition of sustainability advanced by
Pearce and Turner (1990) makes theoretical sense- “It involves
maximizing the net benefits of economic development subject
to maintaining the services and quality of natural resources
over time”. According to the World Commission, sustainable
is —development that meets the goals of the present without
compromising the ability of future generation to meet their own
needsl. This pioneering definition implies a view of sustainable
development as a case of inter- generational sensibility in respect
of the use of natural resources, opined that definition of green
banking is diverse, which includes green banking as similar to the
ethical bank, where the bank has a social responsibility to the
environment.

3. Research Methodology

The study is based on secondary sources of information
books, journals, and other publicly available information like
Magazines, Newspapers, Research Articles, Research journals,
E-Journals and Websites. The methodology is content analysis.
According to C.R. Kothari, —Content Analysis consists of
analyzing the contents of documentary materials such as books,
magazines, newspapers and the contents of all other verbal
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materials which can be either spoken or printedl. Research
methodology is descriptive.

3.1 Objectives of the Study: Objectives of the study are:-

» To know the history of green banking.

» To understand the concept of green banking

» To study the major challenges of green banking

» To study Green Banking and its associated advantages
> To study opportunities of green banking in India

» To study various strategies for green banking approach

> To study the benefits of green banking

3.1.1. History of Green Banking: The concept of green banking
was developed in the western countries. Green Banking was
formally started in 2003 with a view to protecting the
environment. Then the Equator Principles (EPs) were launched
and were initially adopted by some leading global banks, such as
Citigroup Inc, The Royal Bank of Scotland, Westpac Banking
Corporation. In March 2009, Congressman Chris Van Hollen of
USA introduced a Green Bank Act with the aim of establishing a
green bank under the ownership of the US government. After
introduce the Green Banking initial decision was to minimize the
paper use in banking works because to make all kinds of papers
need to cutting trees as raw materials (its minimize the green
forestation) and for this reason naturally its reduce the Oxygen
and increase the carbon-dioxide in airspace/ globe .

3.1.2. Green Banking:

Green Banking means promoting environmental-friendly
practices and reducing carbon footprint from banking activities.
According to Indian Banks Association (IBA, 2014) —Green
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Bank i1s like a normal bank, which considers all the social and
environmental/ecological factors with an aim to protect the
environment and conserve natural resourcesl. Banks are
constantly looking at ways to make their processes more
productive and environment friendly with the use of technology,
old methods are slowly giving away to newer & more efficient
process. Green banking is like a normal bank which considers all
the social and environmental factors; it 1s also called as ethical
banks have started with the aim of protecting the environment.

3.1.3. Challenges of green banking: While adopting green
banking practices, the banks would face the following
challenges:

> Reputational Risk: If banks are involved in those projects
which are damaging the environment they are prone lose their
reputation. There are few cases where environmental
management system has resulted in cost saving, increase in
bond value.

> Diversification Problem: Green banks restrict their business
transaction to those business entities who qualify screening
process done by green banks. With limited number of
customers they will have a smaller base to support them.

> Start-up face: Many banks in green business are very new and
are in start-up face. Generally it takes 3 to4 years for a bank to
start making money. Thus it does not help banks during
recession.

> Credit Risk: Credit risk arises due to lending to those
customers whose businesses are affected by the cost of
pollution, change in environmental regulation and new
requirements of emission level.

3.1.4. Green Banking and its associated advantages:

1. Online Savings Account: Online savings account and mobile
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banking is the coolest way to bank green and support the
environment. Green banking includes set up direct deposit to
obtain your pay checks, receiving electronic statements from
your bank and by paying bills online. All of these steps can
extremely decrease the quantity of paper formed by your bank.
Online banking and mobile banking are also greatly operative
ways to retain track of your finances and to avoid late payment
fees.

2. Paperless Statements: Distribution of bank statements by
mail is a best way to reduce the use of paper. All the banks
having an option for customers to obtain their statements
electronically from a secure log in option.

3. Use Direct Deposit: Most of the employers will provide
employees the choice to receive their pay check electronically.
Not only does this speed up the availability of your money and
save you a trip to the bank, it also saves paper, lots of paper
work etc.

4. Green Finance: Banks should finance environment friendly
projects and environment friendly products such as solar
equipment, recycled furniture, vehicle finance for low carbon
emissions Vehicles, home finance for green buildings etc.

3.1.5. Opportunities of green banking in India: A Green Bank
requires each of its functional units and activities to be Green-
environmentally friendly and help to improve environmental
sustainability. Several opportunities are available for banks to go
green their functional units and activities. Key among them is:

1. Supply Chain Management(SCM)

SCM is the management of the flow of goods and
services. It includes the movement and storage of raw materials,
work-in-process inventory, and finished goods from point of
origin to point- of-consumption. Interconnected or interlinked
networks, channels and node businesses are involved in the
provision of products and services required by end customers in a
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2. Enterprise Resource Management(ERP)

ERP is a category of business-management software,
typically a suite of integrated applications that an organization
can use to collect, store, manage and interpret data from many
business activities, including product planning, purchase,
manufacturing or service delivery ,marketing and sales,
inventory management, shipping and payment.

3. Customer Relationship Management (CRM)

Customer relationship management is an approach to
managing a company's interaction with current and future
customers. It tries to analyse data about customers history with a
company, to improve business relationships with customers,
specifically focusing on customer retention, and ultimately to
drive sales growth.

One important aspect of the CRM approach is the systems
of CRM that compile information from a range of different
communication channels including a company's website,
telephone, email, live chat, marketing materials, social media,
and more. Through the CRM approach and the systems used to
facilitate CRM, businesses learn more about their target
audiences and how to best cater to their needs.

4.Sourcing & Procurement:

In business, the term sourcing refers to a number of
procurement practices, aimed at finding, evaluating and engaging
suppliers for acquiring goods and services. Outsourcing is the
process of contracting a business function to someone else select
vendors for sustainability rating for their products, services and
operations.

5.Product Life Cycle Management:

In industry, PLC is the process of managing the entire
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lifecycle of a product from inception, through engineering design
and manufacture, to service and disposal of manufactured
products.

4. Conclusion

To conclude the green banking is must for the sustainable
development of any country. Worldwide the sustainability should
be ensured so as to protect our environment. Banks plays a vital
role in protecting the environment from ill effects currently it
faces by following green strategies as given above in the study. To
sum up green banking requires a paradigmatic shift in thinking
about economics, business and finance. Its success would be
greater if the world governments started to revise their economic
paradigms from being 'monetary economics' to 'ecological
economics' and begin to transform their accounting principles
from purely being financial into ecological/operational energy
accounting patterns. To go online, use of green credit card, save
paper use energy efficient equipment in organization level, issue
green loan by thoroughly verifying the projects. This can
contribute greatly to sustainable development.
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