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Abstract: Climate change and nutritional insecurity have become major concerns in the contemporary world.
Environmental degradation, drought, soil erosion, and ecological imbalance have severely affected agricultural
productivity and human survival across societies. Literature has always reflected the sufferings, struggles, and realities
of human life, and many literary works portray the deep relationship between nature and human existence. John
Steinbeck’s The Grapes of Wrath is one such remarkable novel which presents the tragic consequences of ecological
destruction and hunger upon poor agrarian communities during the Dust Bowl period of the 1930s in America. The
novel depicts how environmental catastrophe compels people to leave their homeland and migrate in search of food,
shelter, and survival. Steinbeck realistically portrays the pain, displacement, poverty, starvation, and exploitation faced
by migrant laborers whose lives are shattered due to climatic and economic crisis. The novel further exposes the
unequal distribution of food resources, capitalist exploitation, and the commodification of agricultural production where
abundance exists alongside hunger and deprivation. Through the suffering of the Joad family and other displaced
communities, Steinbeck presents the harsh realities of nutritional insecurity and ecological collapse. This paper attempts
to analyze The Grapes of Wrath from an ecocritical perspective and examines how the novel foregrounds climate
crisis, human displacement, hunger, and the fragility of survival in a rapidly deteriorating ecological world.

Keywords: Climate Change; Nutritional Insecurity, Environmental Degradation, Human Survival, Hunger, Food Security,

Migration, Agrarian Crisis.

Introduction and Main Thrust:  Climate change has
emerged as one of the greatest challenges confronting
human civilization in the modern age. It has not only altered
the ecological balance of the planet but has also profoundly
affected agriculture, food production, public health,
migration, and the overall sustainability of human life. The
increasing incidence of droughts, floods, rising
temperatures, soil degradation, desertification, and erratic
rainfall has disrupted agricultural systems throughout the
world, thereby threatening nutritional security for millions
of people. Consequently, climate change can no longer be
understood merely as an environmental concern; rather, it
has evolved into a multidimensional humanitarian crisis
encompassing ecological, economic, social, and political
dimensions. Among its most devastating consequences is
the growing inability of vulnerable communities to secure
adequate food for survival, resulting in hunger, malnutrition,
forced migration, and the gradual erosion of human dignity.
These concerns have increasingly attracted the attention
of scholars belonging to diverse disciplines, including literary
studies, where literature serves as a powerful medium for

representing the lived realities of ecological crises and their
human consequences.

Ecocriticism, as an important branch of literary
criticism, examines the relationship between literature and
the physical environment by exploring how literary texts
represent ecological degradation, environmental ethics, and
the interconnectedness of nature and humanity. John
Steinbeck’s The Grapes of Wrath occupies a significant
position within this discourse because it presents one of
the earliest literary explorations of environmental
catastrophe and its direct impact upon food security and
human survival. Set against the historical background of
the Dust Bowl and the Great Depression during the 1930s,
the novel portrays the tragic experiences of farming
communities whose lives are shattered by prolonged
drought, ecological destruction, displacement, poverty, and
hunger. The present paper attempts to examine how
Steinbeck transforms this historical catastrophe into a
universal narrative of climate change and nutritional
insecurity. It argues that the novel anticipates contemporary
ecological debates by demonstrating that the destruction
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of nature inevitably leads to the destruction of human
livelihood, food systems, and social justice.The
environmental catastrophe portrayed in The Grapes of
Wrath gradually develops into a crisis of human
displacement, demonstrating that ecological destruction
rarely remains confined to the physical environment alone.
Once the fertility of the land disappears, the possibility of
sustaining human life upon it also diminishes. Steinbeck
carefully illustrates that the failure of crops, the drying of
the soil, and the relentless dust storms ultimately force
thousands of farming families to abandon the homes where
generations had lived with dignity and self-respect. Thus,
the Dust Bowl does not merely destroy agricultural fields; it
uproots an entire civilization that had grown around the land.
The novel therefore anticipates one of the most significant
concerns of the present century, namely climate-induced
migration, where environmental degradation compels
people to leave their native places in search of food,
livelihood, and survival.

The history of the Dust Bowl remains one of the darkest
chapters in the environmental history of the United States.
The prolonged drought during the early 1930s, coupled with
excessive ploughing and the overexploitation of fertile
grasslands, transformed vast agricultural regions into barren
landscapes. The fertile topsoil was carried away by violent
winds, leaving behind fields that could no longer sustain
cultivation. Thousands of tenant farmers found themselves
incapable of producing even the minimum quantity of food
necessary for survival. Consequently, the ecological crisis
assumed the dimensions of a humanitarian disaster.
Families that had cultivated the land for decades were
suddenly deprived of both livelihood and nourishment. It is
against this historical background that Steinbeck constructs
the tragic experiences of the Joad family, thereby
transforming a particular historical event into a universal
narrative of environmental suffering and human
resilience.The migration of the Joad family from Oklahoma
to California occupies a central position within the novel
because it symbolizes the desperate search for food,
employment, and a dignified existence. Carrying only a few
personal belongings upon an overloaded truck, they
undertake a long and uncertain journey along Route 66
with the hope that California would provide opportunities
denied to them by the devastated lands of Oklahoma.
However, Steinbeck repeatedly reminds the reader that this
migration is not born out of ambition or adventure but out
of absolute necessity. Environmental destruction has
deprived them of the basic means of survival, leaving
migration as their only possible alternative. In this sense,
the Joad family represents thousands of anonymous
farming families whose displacement was determined not
by personal choice but by ecological collapse.The journey
itself becomes an extension of their suffering. Throughout
their travel, the migrants encounter exhaustion, illness,
uncertainty, and the constant fear of hunger. Food becomes

increasingly scarce as the little savings carried by the
families gradually disappear. The elderly, the women, and
the children suffer the greatest hardships because
inadequate nutrition weakens their physical strength and
exposes them to disease. Steinbeck presents these
experiences with remarkable realism, demonstrating that
climate-induced migration inevitably produces nutritional
insecurity. Once people lose access to their own agricultural
land, they become dependent upon uncertain wages,
temporary employment, and unpredictable food supplies.
Thus, the destruction of ecology gradually transforms into
the destruction of food security.Steinbeck also portrays the
emotional consequences of displacement with profound
sensitivity. The migrants do not merely leave behind their
houses and farms; they are compelled to abandon
memories, traditions, social relationships, and the emotional
security associated with their homeland. Older members
of the family repeatedly look back with grief towards the
land that had nourished generations of their ancestors. Their
separation from the soil signifies the loss of identity itself.
The younger generation attempts to adjust to the changing
circumstances, yet uncertainty overshadows every
expectation of the future. Through these experiences,
Steinbeck illustrates that environmental degradation affects
not only material existence but also the psychological and
cultural foundations of human life.

The climate-induced displacement portrayed in The
Grapes of Wrath bears remarkable resemblance to the
environmental crises confronting the contemporary world.
Rising sea levels, prolonged droughts, desertification,
floods, and extreme climatic events continue to displace
millions of people across different regions of the globe. The
expression “climate refugee,” widely employed in present
environmental discourse, finds one of its earliest literary
representations in Steinbeck’s migrant families. Long before
climate change became an established field of academic
inquiry, Steinbeck recognized that ecological imbalance
possesses the power to transform self-reliant agricultural
communities into displaced populations struggling for the
most fundamental necessities of life. His vision therefore
transcends the historical limits of the Dust Bowl and
acquires universal significance.As the migrants finally
approach California, they imagine that the fertile valleys
overflowing with orchards and agricultural abundance would
free them from the sufferings of hunger and deprivation.
Nevertheless, the reality awaiting them proves far more
complex and devastating than their expectations. The
collapse of agriculture in Oklahoma has indeed ended their
relationship with the land, but another crisis now begins to
unfold, where the struggle for employment, fair wages, and
adequate nourishment becomes inseparable from the larger
guestion of human survival. Itis at this stage that the novel
shifts its attention from environmental displacement to the
gradual collapse of agrarian livelihoods under the combined
forces of ecological destruction and capitalist exploitation,
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a dimension that further intensifies the crisis of nutritional
insecurity and forms the next important concern of the
present study.

The collapse of agrarian livelihoods occupies a
significant place in The Grapes of Wrath because it reveals
that environmental degradation extends far beyond the
destruction of the physical landscape. The loss of fertile
land inevitably results in the loss of employment, economic
independence, and nutritional security. Steinbeck
demonstrates that for the tenant farmers of Oklahoma,
agriculture was not merely an occupation but a complete
way of life. Their social identity, cultural traditions, economic
stability, and emotional attachment were deeply rooted in
the land they cultivated. Consequently, when prolonged
drought and relentless dust storms rendered the fields
barren, the farmers lost not only their crops but also the
very foundation upon which their existence had been built.
The ecological crisis therefore assumed the dimensions of
an economic and humanitarian catastrophe, making hunger
and poverty unavoidable consequences of environmental
collapse.The livelihood of the Joad family depended entirely
upon the productivity of their farmland. Like countless other
tenant farmers, they cultivated crops not only to earn their
living but also to provide food for their own families. The
failure of agriculture immediately destroyed this self-
sufficiency. Steinbeck repeatedly suggests that when the
land ceases to produce, the farmer is deprived of both
dignity and survival. The exhausted soil could no longer
nourish the seeds entrusted to it, and the repeated failure
of harvests gradually transformed hope into despair.
Families that had once depended upon their own labour
for sustenance suddenly found themselves without
employment, without food, and without any certainty
regarding the future. The intimate relationship between
ecological stability and nutritional security thus becomes
one of the central concerns of the novel.Steinbeck further
intensifies this tragedy through his powerful portrayal of
mechanized capitalism. The banks and large agricultural
corporations seize the lands of the tenant farmers and
replace human labour with tractors. The tractor appears in
the novel almost as an inhuman mechanical force that
destroys not only houses and fields but also centuries of
rural tradition. The machine does not recognize memory,
emotion, or belonging; it merely follows the logic of
economic profit. Homes that had witnessed generations of
family life are reduced to ruins within a matter of hours. In
one of the most moving episodes, the displaced farmers
stand helplessly as tractors level their homes and erase
every visible trace of their existence.

Through such scenes Steinbeck criticizes an economic
system that values machinery and profit above human life,
thereby transforming environmental disaster into social
injustice.The eviction of farming communities also creates
a profound crisis of food security. Before their displacement,
the tenant farmers possessed at least a limited degree of

control over their food resources. They cultivated crops,
maintained small livestock, and relied upon the mutual
support of neighbouring families during difficult times.
Although poverty existed, complete dependence upon
external markets had not yet emerged. However, after losing
their land, these families became entirely dependent upon
uncertain wages and commercial food systems. Their ability
to obtain food was no longer determined by agricultural
production but by fluctuating labour opportunities and
exploitative economic conditions. Steinbeck thereby
exposes the fragile relationship between land ownership
and nutritional security, illustrating that those who lose
control over the means of food production inevitably become
vulnerable to hunger and malnutrition.The arrival of the
migrants in California does not bring the relief they had
imagined. Instead, they encounter thousands of other
displaced families competing for the same seasonal
agricultural work. The excessive supply of labour enables
employers to reduce wages to such an extent that even
continuous physical labour fails to provide sufficientincome
for basic survival. Steinbeck repeatedly emphasizes the
painful irony that those who harvest fruits, vegetables, and
cotton remain incapable of purchasing adequate food for
themselves. Their labour enriches landowners, yet their own
children continue to suffer from hunger and weakness. The
novel therefore exposes the contradiction inherent within
an economic system where food is produced in abundance
while the producers themselves remain nutritionally
insecure.The decline of agrarian livelihoods also destroys
the social cohesion that had once characterized rural
communities. Mutual cooperation gradually gives way to
competition because every family struggles for the limited
employment available. The fear of unemployment compels
workers to accept lower wages, longer working hours, and
increasingly inhuman conditions. Steinbeck demonstrates
that environmental degradation thus initiates a vicious cycle
in which ecological collapse produces economic insecurity,
economic insecurity intensifies social exploitation, and
exploitation ultimately deepens nutritional deprivation.
Hunger ceases to be merely the consequence of failed
crops; it becomes the product of an unjust economic order
that exploits human desperation.

The relevance of Steinbeck’s observations extends far
beyond the historical context of the Dust Bowl. Even in the
contemporary world, climate change continues to threaten
agricultural livelihoods through prolonged droughts, floods,
rising temperatures, and declining soil fertility. Across Asia,
Africa, and several developing regions, farming
communities continue to experience indebtedness, crop
failure, migration, and nutritional insecurity due to
environmental instability.

Thus, The Grapes of Wrath anticipates many of the
ecological and humanitarian challenges confronting the
modern world. Steinbeck reminds his readers that the
destruction of agriculture is never merely an economic loss;
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it is the beginning of a much deeper crisis affecting food,
health, dignity, and the very continuity of human
civilization.However, the collapse of agrarian livelihoods
represents only one dimension of the larger humanitarian
tragedy portrayed in the novel. As unemployment increases
and wages continue to decline, the migrant families
gradually encounter the harsh realities of persistent hunger,
starvation, and malnutrition. Steinbeck now shifts his
attention from the destruction of livelihoods to the bodily
and emotional consequences of nutritional insecurity,
revealing how the absence of adequate food gradually
undermines not only physical health but also hope, dignity,
and the fundamental instinct for survival.The experience
of hunger occupies a central position in The Grapes of
Wrath because it represents the mostimmediate and painful
consequence of environmental degradation and economic
exploitation. Steinbeck demonstrates that climate-induced
disasters do not merely destroy crops and livelihoods; they
gradually deprive individuals of the most fundamental
necessity of life—food. The migrants who leave Oklahoma
in search of survival soon discover that displacement has
not liberated them from suffering but has instead exposed
them to another form of deprivation where every meal
becomes uncertain. Hunger therefore emerges not as an
isolated physical condition but as a social, economic, and
moral crisis that gradually consumes the lives of the
displaced farming communities. Steinbeck’s portrayal of
starvation transforms the novel into a powerful testimony
of the intimate relationship between climate change,
nutritional insecurity, and human survival.After abandoning
their farms, the migrant families lose the ability to cultivate
their own food. Earlier, despite poverty and economic
hardship, the land had provided them with at least the
possibility of subsistence. Their small harvests, livestock,
and community support enabled them to survive difficult
seasons. Once displaced, however, they become entirely
dependent upon seasonal employment and uncertain
wages. Throughout their journey to California, Steinbeck
repeatedly describes families carefully rationing the little
food they possess, fully aware that they have no certainty
regarding their next meal. Bread, potatoes, beans, and
whatever inexpensive provisions they can obtain become
the principal means of survival. Such food may prevent
immediate starvation, yet it remains grossly inadequate to
satisfy the nutritional requirements of growing children,
elderly people, and labourers engaged in physically
demanding work.

Thus, environmental displacement gradually develops
into a crisis of nutritional deprivation.The suffering of
children occupies a particularly significant place within
Steinbeck’s narrative. Their weak bodies, exhausted faces,
and silent endurance become symbols of a society that
has failed to protect its most vulnerable members. Steinbeck
repeatedly portrays children watching food with longing,
waiting patiently while their parents struggle to provide even

the smallest portions. The emotional intensity of these
scenes lies not merely in the depiction of physical hunger
but in the helplessness experienced by parents who are
unable to fulfil their most basic responsibility of feeding their
children. Ma Joad, with extraordinary courage and
determination, constantly attempts to preserve the unity of
the family despite diminishing food supplies. She often
distributes food equally among family members, concealing
her own anxieties behind an appearance of strength.
Through her character, Steinbeck illustrates that maternal
sacrifice becomes one of the few remaining forms of
resistance against the destructive forces of poverty and
hunger.The arrival of the migrants in California introduces
another tragic irony that strengthens Steinbeck’s critique
of nutritional injustice. California is portrayed as a land
blessed with fertile valleys, flourishing orchards, and
abundant agricultural production. Fruits, vegetables, grapes,
peaches, oranges, and cotton grow in remarkable quantities
across the countryside. Yet those who harvest these crops
remain themselves hungry. The migrants spend long hours
working in the fields under difficult conditions, but their
wages remain insufficient to purchase the very food they
help produce.

Steinbeck thereby exposes one of the greatest
contradictions within modern economic systems:
abundance does not necessarily guarantee food security.
The existence of food alone cannot eliminate hunger when
access to that food is determined by wealth, ownership,
and economic power. Nutritional insecurity therefore
emerges not simply from environmental scarcity but from
unequal social arrangements governing the distribution of
resources.This contradiction reaches its most disturbing
expression when Steinbeck describes the deliberate
destruction of surplus agricultural produce. The novel
records how oranges are sprayed with kerosene, potatoes
are thrown into rivers, and fruits are destroyed to prevent
falling market prices. These episodes constitute some of
the most memorable passages in the novel because they
reveal the moral bankruptcy of a society that permits edible
food to be wasted while thousands of children and labourers
suffer from starvation. Steinbeck condemns an economic
order that places commercial profit above human life. Food,
which should symbolize nourishment, compassion, and
collective survival, is transformed into a commodity whose
value is measured only by financial gain. The destruction
of food amidst widespread hunger becomes a powerful
symbol of social injustice and ethical failure.Steinbeck
further demonstrates that hunger gradually erodes human
dignity. Starvation compels individuals to accept humiliating
conditions that they would otherwise reject. Migrants wait
anxiously for temporary employment, tolerate insults from
employers, endure degrading living conditions, and
suppress their grievances because survival depends upon
securing even the smallest amount of income. Parents
silently reduce their own meals so that their children may
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eat. Elderly members willingly sacrifice their portions,
believing that younger generations possess a greater
chance of survival. Such moments reveal that nutritional
insecurity affects not only the body but also the emotional
and psychological well-being of individuals. Hunger
transforms ordinary acts of eating into painful reminders of
inequality, vulnerability, and human dependence.The issues
raised by Steinbeck continue to possess profound
contemporary relevance. Despite remarkable technological
progress and increasing global food production, millions of
people across the world continue to experience hunger and
malnutrition. Climate change has intensified droughts,
floods, and agricultural instability, while poverty and unequal
access to resources continue to prevent vulnerable
communities from obtaining adequate nutrition. Steinbeck’s
observations therefore extend far beyond the historical
circumstances of the 1930s. They compel readers to
recognize that nutritional insecurity remains one of
humanity’s greatest challenges, demanding not only
environmental conservation but also social justice and
equitable access to food.As the novel progresses, Steinbeck
deepens this criticism by exposing the capitalist structures
that transform food into a market commodity and agricultural
labour into a source of exploitation. The humanitarian crisis
created by climate change is therefore intensified by
economic systems that privilege profit over human welfare.
It is this intersection of capitalism, labour exploitation, and
food injustice that constitutes the next significant dimension
of the present study and further reveals the ecological vision
underlying The Grapes of Wrath.

The humanitarian crisis portrayed in The Grapes of
Wrath cannot be understood solely through the lens of
environmental degradation because Steinbeck repeatedly
demonstrates that ecological disasters become far more
destructive when combined with economic exploitation.
While climate change and the Dust Bowl initiate the collapse
of agricultural life, it is the capitalist structure of society that
perpetuates hunger, inequality, and nutritional insecurity.
Steinbeck suggests that nature alone is not responsible for
human suffering; rather, social and economic institutions
intensify the consequences of ecological crises by
transforming food, labour, and even human existence into
commaodities governed by the logic of profit. Thus, the novel
presents a comprehensive critique of a system in which
economic interests triumph over humanitarian values.One
of the most powerful dimensions of Steinbeck’s social
criticism is his portrayal of food as a commercial commodity
rather than a universal human necessity. Throughout the
novel, agricultural abundance exists alongside widespread
starvation, creating one of the most disturbing paradoxes
in modern literature. California’s fertile valleys produce
enormous quantities of fruits, vegetables, and grains
capable of feeding thousands of people. Nevertheless, the
migrant workers who cultivate and harvest these crops
remain unable to secure sufficient food for themselves or

their families. Steinbeck repeatedly emphasizes that hunger
does not arise because food is unavailable but because
access to food is controlled by economic power.
Consequently, nutritional insecurity becomes a social
injustice rather than merely an environmental
consequence.The novelist presents this contradiction most
forcefully through the deliberate destruction of surplus food.
Fruits are burned, potatoes are discarded into rivers, and
oranges are rendered inedible by the application of
kerosene so that market prices may remain stable. These
scenes represent not merely economic practices but moral
tragedies. Steinbeck expresses profound indignation at a
civilization capable of destroying nourishment while innocent
children endure starvation. Such actions expose the ethical
bankruptcy of a profit-oriented society in which commercial
calculations assume greater importance than human
survival. The destruction of food amidst widespread hunger
becomes a symbol of the commaodification of life itself,
revealing the extent to which capitalism has alienated
humanity from the principles of compassion and collective
responsibility.Parallel to this commodification of food is the
systematic exploitation of agricultural labour. The migrant
workers arrive in California with the hope of rebuilding their
lives through honest labour, yet they soon discover that
their desperation has become an opportunity for
exploitation. Landowners intentionally recruit far more
workers than necessary, creating intense competition
among the migrants. Since thousands of hungry families
compete for limited employment, wages are continuously
reduced. Steinbeck demonstrates that starvation itself
becomes an instrument through which employers maintain
economic control. A hungry worker cannot negotiate fair
wages because survival demands immediate employment.
Thus, climate-induced displacement produces a labour
force whose vulnerability is exploited by those who possess
economic power.The Joad family repeatedly encounters
these harsh realities. Despite working tirelessly in orchards,
cotton fields, and plantations, they remain incapable of
earning enough to purchase adequate food. Their physical
labour contributes directly to agricultural prosperity, yet they
themselves continue to experience hunger and deprivation.
Steinbeck thereby exposes one of the deepest
contradictions within capitalist agriculture: those who
produce food often become the very people most deprived
of its benefits. The labourer’s body becomes a productive
instrument for generating wealth, while his own nutritional
needs remain neglected. Such exploitation transforms
environmental suffering into structural inequality.Steinbeck
further illustrates that prolonged food insecurity gradually
undermines human dignity. Individuals who once possessed
independence, self-respect, and confidence become
increasingly vulnerable to humiliation. Migrants patiently wait
outside labour camps hoping to be selected for work, fully
aware that rejection may condemn their families to another
day without adequate food. Their dependence upon
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employers erodes personal autonomy and weakens social
solidarity. Yet Steinbeck refuses to portray the migrants
merely as passive victims. Instead, he repeatedly
emphasizes their extraordinary resilience, mutual
cooperation, and enduring sense of humanity. Ma Joad
emerges as the moral centre of the novel, preserving familial
unity despite overwhelming hardship. Similarly, the
philosophical reflections of Jim Casy encourage collective
resistance against injustice, suggesting that human survival
ultimately depends upon compassion, cooperation, and
shared responsibility rather than individual competition.

The final chapters of the novel provide perhaps the
most profound meditation upon human dignity amid
nutritional insecurity. Rose of Sharon, who has herself
endured immense personal suffering, performs the
unforgettable act of nursing a starving stranger with her
own breast milk. This concluding image transcends its
immediate narrative context and acquires immense
symbolic significance. Steinbeck suggests that when
institutional systems fail to protect human life, compassion
itself becomes the final source of nourishment. The act
symbolizes the triumph of collective humanity over
selfishness, transforming biological sustenance into a
metaphor for social solidarity. It affirms that genuine survival
depends not merely upon food but upon the willingness of
individuals to recognize one another as members of a
shared human community. Through these experiences,
Steinbeck ultimately warns against the consequences of
unsustainable human practices that disregard ecological
balance and social justice. The Dust Bowl itself resulted
not only from natural drought but also from excessive
cultivation, irresponsible land use, and the relentless
exploitation of natural resources. Likewise, the subsequent
humanitarian crisis was intensified by economic systems
that prioritized profit above environmental sustainability and
human welfare. Decades before climate change emerged
as a major global concern, Steinbeck recognized that the
abuse of nature would inevitably produce hunger,
displacement, inequality, and widespread human suffering.
His novel therefore serves not only as a historical record of
the Great Depression but also as a prophetic warning
regarding the ecological future of humanity. The relationship
between environmental degradation, nutritional insecurity,
and human survival thus reaches its fullest expression in
the concluding movement of the novel. Steinbeck finally
demonstrates that although climate change may destroy
landscapes and economic systems may exploit human
vulnerability, the resilience of humanity continues to survive
through compassion, collective consciousness, and an
enduring commitment to social justice. These insights
naturally lead to the concluding observations of the present
study, wherein the ecological vision of The Grapes of Wrath
is evaluated in relation to contemporary debates
surrounding climate change, food security, and sustainable
human existence.

The foregoing discussion clearly establishes that The
Grapes of Wrath transcends the boundaries of a historical
novel and emerges as a profound literary document that
anticipates many of the ecological concerns confronting the
contemporary world. Although Steinbeck wrote against the
background of the Dust Bowl and the Great Depression,
the environmental anxieties reflected in the novel possess
remarkable relevance in the present era of global climate
change. The ecological devastation witnessed in Oklahoma,
the collapse of agricultural productivity, the displacement
of farming communities, the exploitation of migrant labour,
the unequal distribution of food resources, and the
widespread prevalence of hunger collectively demonstrate
that environmental degradation is never an isolated
phenomenon. It gradually extends its influence into every
sphere of human existence, threatening food security,
economic stability, public health, and ultimately the continuity
of civilized life itself. The novel repeatedly reminds its readers
that climate change cannot be separated from questions
of social justice and nutritional equity. Environmental
disasters affect all sections of society; however, their
consequences are borne most severely by those
communities whose livelihoods depend directly upon natural
resources. The tenant farmers portrayed by Steinbeck
become victims not only of ecological collapse but also of
an economic structure that converts human suffering into
commercial opportunity. Their inability to secure adequate
nourishment despite living amidst agricultural abundance
exposes the moral contradictions inherent within systems
governed exclusively by profit. Steinbeck therefore argues
that hunger is not merely the result of nature’s hostility but
also the consequence of human indifference, unequal
resource distribution, and institutional exploitation.The
ecological philosophy underlying the novel also emphasizes
the inseparable relationship between humanity and nature.
Human civilization flourishes only when ecological balance
is maintained, whereas environmental exploitation ultimately
destroys both nature and the communities dependent upon
it. Steinbeck’s portrayal of barren landscapes, abandoned
farms, starving children, exhausted labourers, and
displaced families collectively illustrates that the destruction
of the environment inevitably becomes the destruction of
human dignity. Consequently, the novel advocates an ethical
relationship with nature founded upon sustainability,
responsibility, and collective welfare rather than exploitation
and excessive commercialism. Such an ecological vision
acquires increasing significance today as nations across
the world continue to confront droughts, floods, declining
agricultural productivity, food insecurity, and climate-induced
migration.Steinbeck further demonstrates that genuine
human survival depends not solely upon material resources
but also upon solidarity, compassion, and mutual
cooperation. Throughout the novel, the resilience displayed
by Ma Joad, the humanitarian ideals articulated by Jim Casy,
and the final act of sacrifice performed by Rose of Sharon
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collectively affirm that hope survives even amidst
overwhelming adversity. These characters remind readers
that while ecological disasters may destroy material
possessions, they cannot extinguish the moral strength that
binds humanity together. Such moments elevate The
Grapes of Wrath beyond social realism and transform it
into a timeless meditation upon human endurance,
collective responsibility, and ethical coexistence.

Conclusion: Climate change has emerged as one of the
defining realities of the modern world, profoundly affecting
ecological stability, agricultural production, and nutritional
security. John Steinbeck’s The Grapes of Wrath remarkably
anticipates these contemporary concerns by portraying the
Dust Bowl as an environmental catastrophe that gradually
develops into a humanitarian crisis characterized by
migration, hunger, poverty, labour exploitation, and the
erosion of human dignity. Through an ecocritical reading, it
becomes evident that the novel establishes an inseparable
relationship between environmental degradation and
nutritional insecurity, demonstrating that the destruction of
nature inevitably threatens the survival of human
civilization.Steinbeck successfully reveals that ecological
disasters alone do not produce widespread suffering; rather,
it is the combination of environmental collapse and unequal
socio-economic structures that intensifies human misery.
The destruction of fertile land deprives farming communities
of their livelihood, while capitalist exploitation and unequal
food distribution transform scarcity into chronic hunger and
malnutrition. Consequently, the novel presents food not
merely as a biological necessity but as a question of justice,
equality, and human rights. The experiences of the Joad
family become representative of countless marginalized
communities across the world who continue to suffer the
devastating consequences of climate-induced displacement
and food insecurity.Thus, The Grapes of Wrath remains

one of the most significant literary explorations of the
relationship between ecology and humanity. Its enduring
relevance lies in its powerful warning that environmental
irresponsibility, unsustainable agricultural practices, and
economic inequality collectively threaten the future of
human existence. At the same time, Steinbeck affirms that
compassion, social solidarity, and ecological consciousness
offer the only meaningful path towards sustainable
development and collective survival. The novel therefore
continues to inspire readers to reimagine the relationship
between nature, food, and humanity, making it an
indispensable text for understanding the interconnected
challenges of climate change and nutritional security in the
contemporary world.
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Abstract: Dalbergia sissoo Roxb. (Indian Rosewood), a prominent member of the Fabaceae family, has long been
recognized in traditional medicinal systems for its diverse therapeutic potential. The present study critically examines
the medicinal applications of the bark and leaf of D. sissoo through an integrative evaluation of its phytochemical
composition and experimentally validated pharmacological activities. Particular emphasis is placed on bioactive
constituents such as flavonoids, phenolic compounds, and neoflavonoids, which are considered fundamental to its
biological efficacy.

Experimental evidence indicates that ethanolic bark extracts exhibit significant dose-dependent antinociceptive
activity, along with marked antioxidant potential demonstrated through in vitro assays, including DPPH radical scavenging
and metal ion chelation. In parallel, leaf extracts have been associated with pronounced anti-inflammatory and anti-
arthritic effects, suggesting their relevance in the management of chronic inflammatory conditions. Mechanistically,
these effects are closely linked to oxidative stress modulation and nitric oxide inhibition pathways.

By synthesizing traditional knowledge with contemporary experimental findings, the study establishes a coherent
pharmacological framework for D. sissoo, thereby underscoring its significance as a potential source of safe and
plant-based therapeutic agents in modern medicine [1]-[5].

Keywords: Dalbergia sissoo, Bark extract, Leaf extract, Antioxidant activity, Antinociceptive effect, Phytochemicals,

Oxidative stress.

Introduction - The systematic exploration of plant-derived
therapeutics has gained considerable prominence in
modern biomedical research, primarily due to the limitations
and adverse effects associated with synthetic
pharmacological agents. Within this evolving paradigm,
medicinal plants serve as a crucial interface between
traditional healing practices and contemporary drug
discovery. Among such plants, Dalbergia sissooRoxb.,
commonly known as Indian Rosewood, occupies a
distinctive position owing to its extensive ethnomedicinal
relevance and increasing scientific validation [1].

Botanically classified under the family Fabaceae, D.
sissoo is a deciduous perennial tree predominantly
distributed across the sub-Himalayan region and adjoining
areas of the Indian subcontinent. Its ecological adaptability
and wide availability have facilitated its integration into
indigenous healthcare systems, where various plant parts—
particularly bark and leaves—are traditionally utilized for
therapeutic purposes. These components have been
employed in the management of gastrointestinal disorders,
dermatological conditions, inflammatory states, and
infectious diseases, reflecting a broad pharmacological
spectrum [2], [3].

The transition from traditional usage to scientific
validation necessitates a detailed understanding of the
plant’s phytochemical architecture. Studies have revealed
that D. sissoo contains a diverse array of bioactive
compounds, including flavonoids, phenolic acids,
isoflavones, and neoflavonoids such as dalbergin and
dalbergenone. These constituents are known to exert
significant biological effects, particularly through the
modulation of oxidative stress and inflammatory pathways
[4]. This becomes especially relevant in the context of
oxidative stress-mediated pathologies, where reactive
oxygen species (ROS) play a central role in cellular damage
and disease progression.

From a pharmacological perspective, experimental
investigations provide substantial evidence supporting the
medicinal efficacy of D. sissoo. Bark extracts, in particular,
have demonstrated pronounced antinociceptive activity in
animal models, exhibiting dose-dependent responses
without acute toxicity at higher concentrations. These
findings suggest the involvement of flavonoid-mediated
pathways in pain modulation and inflammation control [5].
Concurrently, in vitro antioxidant assays confirm the plant’s
ability to neutralize free radicals and reduce oxidative

www .nssresearchjournal.com

Page 21



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

I-IK Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

July to September

2026, E-Journal, V ol. |, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

burden, thereby reinforcing its therapeutic relevance.
Parallel investigations on leaves further substantiate their
medicinal significance, particularly in relation to anti-
inflammatory and anti-arthritic effects. These properties are
of considerable importance in chronic disease conditions,
where persistent inflammation acts as a major pathological
driver. Collectively, these observations indicate that both
bark and leaf components contribute synergistically to the
overall pharmacological profile of the plant.

In this context, the present study is designed to provide

a focused yet comprehensive evaluation of the medicinal
applications of Dalbergia sissoo, with specific emphasis
on its bark and leaf. By integrating traditional knowledge
with phytochemical insights and experimental
pharmacology, the study aims to establish a coherent
understanding of its therapeutic potential within the broader
framework of plant-based medicinal research.
1. Phytochemical Architecture of Dalbergia sissoo:
The pharmacological significance of Dalbergia sissooRoxb.
is fundamentally rooted in its complex and diverse
phytochemical architecture, which governs its broad-
spectrum medicinal efficacy. In phytopharmacological
research, the therapeutic potential of medicinal plants is
primarily attributed to secondary metabolites—bioactive
compounds that, although not essential for primary
metabolism, play a critical role in biochemical defense and
interaction mechanisms. In D. sissoo, these metabolites
constitute the biochemical foundation underlying its
extensive medicinal applications [6].

Comprehensive phytochemical profiling reveals the
presence of a wide spectrum of bioactive constituents,
including flavonoids, phenolic compounds, neoflavonoids,
alkaloids, tannins, saponins, phytosterols, and
polysaccharides. Among these, flavonoids and phenolics
are of particular pharmacological importance due to their
well-established antioxidant and anti-inflammatory
properties. Compounds such as dalbergin, dalbergenone,
methyl dalbergin, and dalbergichromene—primarily isolated
from the stem bark—represent the characteristic
neoflavonoid framework of the species and contribute
significantly to redox regulation and cellular protection [7],
[8].

A notable feature of D. sissoo is the organ-specific
variation in its phytochemical composition, especially
between bark and leaves. The bark is predominantly
enriched with neoflavonoids, chromene derivatives, and
tannins, along with substantial phenolic content. These
constituents are closely associated with protective functions
and are reflected pharmacologically in its pronounced
antinociceptive, anti-inflammatory, and antioxidant activities.
Chromatographic studies have identified compounds such
as dalberginine, 4-phenylchromene, and isodalbergin,
thereby establishing the biochemical distinctiveness of bark
extracts [6], [9].

In contrast, the leaves exhibit a comparatively diverse

phytochemical profile characterized by flavonoids
(biochanin-A, genistein), sterols (a-sitosterol, stigmasterol),
triterpenoids (&-amyrin), and water-soluble polysaccharides
such as rhamnose, galactose, and glucuronic acid. These
constituents are functionally associated with anti-
inflammatory, anti-arthritic, and immunomodulatory
activities. The higher proportion of polysaccharides and
glycosidic compounds further indicates their role in
metabolic regulation and cellular signaling processes [8],
[10].

To illustrate the biochemical composition of leaves,
Table 1 presents a representative overview of their primary
nutritional and mineral constituents.
Table 1: Biochemical Composition of
Leaves (Dry W eight Basis)

Dalbergia sissoo

Component Percent age / Concentration
Crude Protein 18.4—24.1%

Fat 3.5-4.9%

Nitrogen-Free Extract ~48.5%

Crude Fiber 19.3-26.1%

Ash Content 8.43-12.0%

Calcium 1855.5 mg/100 g
Phosphorus 270 mg/100 g

While these macro- and micro-nutrients contribute to
the nutritional value of the plant, the therapeutic specificity
is primarily governed by secondary metabolites. These
compounds actively participate in multiple biochemical
pathways that define the pharmacodynamics of D. sissoo.
Flavonoids and phenolics function as potent free radical
scavengers, mitigating oxidative stress implicated in chronic
diseases such as cancer, cardiovascular disorders, and
neurodegenerative conditions. Tannins contribute to
antimicrobial and astringent properties, whereas alkaloids
are often associated with analgesic and anti-inflammatory
responses [7], [10].

Importantly, the synergistic interaction among these
phytochemicals enhances the overall therapeutic efficacy
of the plant. Unlike synthetic drugs, which typically act via
a single active compound, D. sissoo exemplifies a
polypharmacological model in which multiple constituents
collectively modulate diverse biological targets. This
integrative mechanism not only improves therapeutic
outcomes but also reduces the likelihood of adverse effects.
In summary, the phytochemical architecture of Dalbergia
sissoo is characterized by a structurally diverse and
functionally integrated network of bioactive compounds, with
distinct yet complementary profiles in bark and leaves. This
biochemical complexity forms the foundational basis for its
extensive medicinal applications and supports its continued
exploration in pharmacological and clinical research.

2. Ethnomedicinaland T raditional Perspectives: The
ethnomedicinal significance of Dalbergia sissooRoxb. is
deeply rooted in the classical traditions of Ayurveda and
diverse regional folk medical systems of the Indian
subcontinent. Historically, medicinal plants have functioned
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not merely as therapeutic agents but as integral components
of a holistic healthcare framework, wherein disease is
conceptualized as an imbalance of physiological,
environmental, and metabolic factors. Within this paradigm,
D. sissoo has been consistently acknowledged for its
multifaceted therapeutic applications, particularly in
conditions associated with inflammation, gastrointestinal
disturbances, dermatological disorders, and systemic
toxicity. Ayurvedic interpretations associate its actions with
properties such as shothahara (anti-inflammatory) and
krimighna (antimicrobial), indicating its enduring clinical
relevance.

In traditional practices across rural and tribal
communities, the bark and leaves are utilized in formulations
such as decoctions, poultices, and infusions. The bark is
commonly employed as a blood purifier and in the treatment
of piles, ulcers, and skin diseases, whereas the leaves are
applied in managing joint pain, swelling, and inflammatory
conditions. These applications reflect region-specific
adaptations based on ecological availability and cumulative
empirical knowledge. Importantly, such traditional uses
exhibit strong concordance with contemporary
pharmacological findings, suggesting a meaningful
convergence between indigenous knowledge systems and
modern scientific validation [6], [11].

The transition from traditional knowledge to empirical

scientific frameworks represents a critical evolution in
understanding D. sissoo. While traditional systems rely on
experiential observations, modern research employs
analytical and experimental methodologies to elucidate
mechanisms of action and isolate bioactive compounds.
This transition has enabled the scientific validation of
traditional claims, positioning D. sissoo as a model example
where ethnomedicinal knowledge informs and guides
pharmacological investigation.
3. Pharmacological Profile of Bark:  The bark of
Dalbergia sissoo constitutes a pharmacologically active
component, enriched with neoflavonoids, phenolics, and
tannins that contribute to its diverse biological activities.
Among these, antinociceptive activity has been extensively
evaluated using experimental models such as the tail flick
method in Wistar rats. Administration of ethanolic bark
extracts at graded doses (300—-1000 mg/kg) produces a
significant, dose-dependent increase in pain threshold,
comparable to standard analgesic agents. This effect is
largely attributed to the modulation of prostaglandin
synthesis pathways mediated by flavonoid constituents,
indicating both peripheral and central analgesic
mechanisms [2], [7].

In addition to its analgesic potential, the bark
demonstrates substantial anti-inflammatory activity, as
evidenced by carrageenan-induced paw edema models.
The observed reduction in inflammation is associated with
inhibition of inflammatory mediators and stabilization of
cellular membranes. Phytochemical analyses further reveal

the presence of proteins, amino acids, and phenolic
compounds that synergistically contribute to these effects.
Moreover, antioxidant capacity has been confirmed through
multiple in vitro assays, including DPPH radical scavenging,
ferric reducing antioxidant power (FRAP), and metal ion
chelation. These findings indicate a strong ability of bark
extracts to neutralize reactive oxygen species and mitigate
oxidative stress-induced cellular damage [12], [13].

Toxicological studies suggest a high safety margin, with
no significant acute toxicity observed up to 3000 mg/kg body
weight. This reinforces the therapeutic potential of bark
extracts, particularly in comparison with synthetic
pharmacological agents that often exhibit adverse effects.
4. Pharmacological Profile of Leaf : The leaves of
Dalbergia sissoo exhibit a distinct yet complementary
pharmacological profile, primarily characterized by anti-
inflammatory, anti-arthritic, and immunomodulatory
activities. Experimental investigations using aqueous and
alcoholic extracts have demonstrated significant inhibition
of inflammatory responses, thereby validating their
traditional use in managing joint disorders and chronic
inflammatory conditions. Isoflavones such as biochanin-A
and genistein play a central role in modulating inflammatory
pathways and enhancing cellular resilience [14], [15].

Beyond inflammatory conditions, leaf extracts have
shown promising efficacy in chronic and metabolic
disorders. Anti-diabetic studies report reductions in blood
glucose levels and improvements in lipid profiles,
suggesting a regulatory role in metabolic homeostasis.
Additionally, neuroprotective and cardioprotective effects
observed in experimental models highlight the broader
systemic relevance of leaf-derived phytochemicals.

Comparatively, while bark exhibits more pronounced
localized pharmacological actions such as analgesic and
acute anti-inflammatory effects, leaves demonstrate a wider
spectrum of systemic activity, particularly in chronic disease
modulation. This complementary relationship underscores
the integrative therapeutic potential of different plant parts.
5. Mechanistic Insight s and Biochemical Pathways:
The pharmacological efficacy of Dalbergia sissoo is
mediated through complex biochemical pathways involving
oxidative stress regulation, enzyme modulation, and
molecular signaling mechanisms. A central aspect of its
activity is the scavenging of reactive oxygen species (ROS),
which are critically implicated in the pathogenesis of chronic
diseases. Flavonoids and phenolic compounds act as
potent antioxidants, neutralizing free radicals and protecting
cellular components from oxidative damage [15].

Another key mechanism involves the inhibition of nitric
oxide synthesis, a major contributor to inflammatory
processes. By modulating nitric oxide levels, D. sissoo
extracts effectively attenuate inflammation and prevent
associated tissue damage. Furthermore, the inhibition of
cyclooxygenase (COX) and lipoxygenase (LOX) pathways
plays a significant role in reducing inflammatory mediators,
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thereby contributing to both anti-inflammatory and analgesic
effects.

The therapeutic efficacy is further enhanced by the
synergistic interaction of multiple phytochemicals. This
polypharmacological mode of action enables simultaneous
modulation of diverse biological targets, distinguishing D.
sissoo from conventional single-compound synthetic drugs
and contributing to improved safety and efficacy profiles.
6. Therapeutic Potential and Clinical Relevance :  The
therapeutic scope of Dalbergia sissoo extends across a
broad spectrum of pathological conditions, including
metabolic, inflammatory, infectious, and degenerative
disorders. In the context of diabetes management, both
bark and leaf extracts exhibit significant hypoglycemic
effects, primarily attributed to polyphenols and related
bioactive compounds. Similarly, their anti-inflammatory
properties support their application in conditions such as
arthritis, skin diseases, and chronic inflammatory disorders.
Compared to synthetic drugs, plant-based therapeutics
derived from D. sissoo offer notable advantages, including
lower toxicity, multi-target mechanisms, and improved
patient tolerability. However, challenges such as variability
in phytochemical composition and lack of standardization
limit their direct clinical application.

Despite these limitations, the integration of traditional

knowledge with modern pharmacological research provides
a strong foundation for the development of novel plant-
based therapeutics. Continued research focusing on
standardization, clinical validation, and formulation
strategies is essential to fully realize the medicinal potential
of D. sissoo0.
7. Limit ations and Future Research Directions  : Despite
the substantial pharmacological evidence supporting the
medicinal applications of Dalbergia sissoo, several
limitations constrain its full clinical translation. A significant
proportion of existing studies remain confined to in vitro
experiments and animal models, with relatively limited
human clinical trials available to conclusively establish
efficacy and safety. This gap highlights the necessity for
well-designed, controlled clinical investigations to validate
its therapeutic potential in human populations.

Additionally, the lack of standardized extraction
protocols and variability in phytochemical composition
across different plant parts present challenges in
reproducibility and consistency. Factors such as
geographical variation, seasonal influences, and processing
methods further contribute to this inconsistency.

Future research should therefore prioritize the
development of standardized formulations, rigorous
pharmacokinetic evaluations, and advanced drug delivery
systems. In particular, emerging approaches in
nanomedicine and phytochemical encapsulation offer
promising avenues to enhance bioavailability, stability, and
targeted therapeutic action. Addressing these limitations is
essential for bridging the gap between experimental

evidence and clinical application.

8. Standardization and Extraction S trategies of
Dalbergia sissoo: The progression of Dalbergia sissoo
from a traditionally utilized medicinal plant to a clinically
viable therapeutic entity necessitates a robust framework
of standardization and extraction optimization. While its
phytochemical diversity and pharmacological efficacy have
been well established, their reproducibility and translational
applicability are fundamentally dependent on consistency
in extraction procedures and precise quantification of
bioactive constituents.

Extraction strategies critically influence the qualitative
and quantitative composition of phytochemicals. Solvent
systems such as aqueous, methanolic, ethanolic, and non-
polar solvents (hexane, ethyl acetate) have been extensively
employed to isolate distinct classes of compounds. Among
these, ethanolic extracts consistently demonstrate superior
pharmacological efficacy, particularly in anti-inflammatory,
antinociceptive, and antimicrobial activities, owing to their
ability to extract both polar and moderately non-polar
compounds. In contrast, aqueous extracts have shown
relatively enhanced antioxidant activity in certain assays,
reflecting efficient extraction of hydrophilic phenolic
constituents [12], [13].

The solvent-dependent variability in phytochemical
yield underscores the importance of selecting appropriate
extraction methods aligned with specific therapeutic
objectives. Methanolic extracts are widely utilized in
phytochemical profiling due to their broad extraction
capacity, whereas ethyl acetate fractions are enriched with
semi-polar flavonoid aglycones, and hexane extracts
primarily contain lipophilic constituents such as sterols and
terpenoids.

A major challenge in the medicinal application of D.
sissoo lies in the absence of standardized formulations.
Variability arising from environmental conditions, harvesting
practices, and processing techniques significantly affects
phytochemical composition, thereby influencing therapeutic
efficacy and safety. Establishing standardized protocols,
including chromatographic fingerprinting, marker compound
guantification, and bioactivity validation, is therefore
imperative.

Bioavailability further represents a critical
consideration. Crude plant extracts often exhibit limited
absorption and systemic distribution due to their complex
phytochemical matrices. To overcome these limitations,
contemporary research increasingly focuses on advanced
delivery systems such as nanoparticle-based carriers,
liposomal encapsulation, and phytochemical conjugation.
These approaches enhance solubility, stability, and targeted
delivery, thereby improving therapeutic efficiency.

Integration of traditional extraction knowledge with
modern analytical techniques, including high-performance
liquid chromatography (HPLC), gas chromatography—mass
spectrometry (GC-MS), and high-performance thin-layer
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chromatography (HPTLC), offers a scientifically robust
pathway for the development of standardized herbal
formulations.

Table 2: Solvent-Based Extraction and Phytochemical
Yield in Dalbergia sissoo

Solvent | Major Compounds Primary Pharmacol
Type Extracted -ogical Activity
Aqueous | Phenolics, Antioxidant, free radical
polysaccharides scavenging
Methanol | Flavonoids, tannins, Antioxidant, anti-
phenolics inflammatory
Ethanol | Isoflavonoids,flavonoids, | Analgesic, anti-
glycosides inflammatory,
antimicrobial
Ethyl Flavonoid aglycones, Antibacterial,
Acetate | semi-polar compounds | antioxidant
Hexane | Sterols, terpenoids Mild antimicrobial, lipid-
related effects

In summary, standardization and optimized extraction

strategies constitute a critical interface between traditional
knowledge and modern pharmacological application. Their
refinement is essential for ensuring consistency, safety, and
efficacy, thereby facilitating the incorporation of D. sissoo
into evidence-based therapeutic systems.
Conclusion : The present study provides a coherent and
evidence-based evaluation of the medicinal applications of
the bark and leaf of Dalbergia sissoo, integrating traditional
knowledge with contemporary pharmacological validation.
The phytochemical richness of the plant, particularly its
flavonoids, phenolics, and isoflavonoids, forms the
fundamental basis of its diverse biological activities.
Comparative analysis indicates that while the bark exhibits
pronounced antinociceptive, anti-inflammatory, and
antioxidant properties, the leaves demonstrate broader
systemic effects, especially in chronic and metabolic
disorders.

Mechanistically, the therapeutic efficacy of D. sissoo
is mediated through oxidative stress modulation, inhibition
of inflammatory mediators, and enzyme regulatory
pathways, thereby reinforcing its role in disease prevention
and management. The study further emphasizes the
importance of extraction strategies and standardization in
ensuring consistency, safety, and clinical applicability.

Despite its considerable pharmacological promise, the
transition of D. sissoo into mainstream therapeutics remains
constrained by limited clinical validation and lack of
standardized protocols. Future research must therefore
focus on controlled clinical trials, advanced analytical
validation, and innovative delivery systems. Overall,
Dalbergia sissoo represents a scientifically promising yet
underexplored medicinal resource, warranting systematic
investigation for its integration into modern healthcare.
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Abstract: Generation Z represents an increasingly important consumer segment for experience-oriented service
industries. Understanding their relationships with brands requires measurement approaches that capture favourable
attitudes, emotional responses and preference-related outcomes. The present pilot study assesses the preliminary
reliability of a multidimensional instrument developed to examine brand affinity among Generation Z consumers across
Recreation, Entertainment, Sport and Tourism (REST) consumption contexts. A quantitative pilot study was conducted
among 104 respondents selected through purposive sampling. Data were collected using a structured questionnaire
and a seven-point Likert scale. The instrument measured four dimensions of brand affinity-positive disposition, emotional
connection, favourable brand associations, and likelihood of choosing the brand over competitors-along with brand
experience, brand communication and choice overload. Descriptive statistics and Cronbach’s alpha were employed
to assess the preliminary characteristics and internal consistency of the instrument. The overall instrument demonstrated
high internal consistency, while construct-level Cronbach’s alpha values ranged from 0.797 to 0.966. Item-rest
correlations were >0.50, and no items were removed based on the reliability analysis. The findings provide preliminary

Keywords: Brand Affinity, Generation Z, REST Industry.

support for the internal consistency of the instrument and its use in the subsequent main study.

Introduction - Experience-oriented industries have become
important contexts for consumer-brand interaction, as
consumers encounter brands through multiple sensory,
affective, cognitive and behavioural touchpoints, including
brand communications and consumption environments
(Brakus, et. al., 2009). In recreation, entertainment, sport
and tourism, such interactions are closely associated with
consumers’ experiences of services, environments and
other brand-related encounters. Research in sport, for
example, highlights the importance of service, social and
communication encounters in shaping consumer
experience and behaviour (Karg, et. al., 2017).

Brand affinity is relevant in this context because
consumer-brand relationships can involve favourable
attitudes, emotional connections, associations and
behavioural preferences. Research on consumer-brand
relationships demonstrates that brands can acquire
emotional and personally meaningful significance for
consumers, extending beyond purely functional evaluations
(Batra, et. al., 2012; Bagozzi, et. al., 2021).

Generation Z is particularly relevant to this area of
inquiry because its consumption takes place within an
increasingly digital and interconnected environment in which
consumers encounter numerous brands and

communication channels. This makes the examination of
how younger consumers develop relationships with brands
particularly relevant to contemporary consumer
research.The Recreation, Entertainment, Sport and Tourism
(REST) industry provides a diverse setting for examining
such relationships. Although these segments differ in their
specific offerings, they involve substantial consumer
interaction with services, experiences and brand-related
stimuli.

Against this background, the present study reports a
pilot assessment of a structured instrument developed to
measure brand affinity and related constructs among
Generation Z consumers. The pilot focuses on the
preliminary reliability and suitability of the instrument before
its application in the main study.

Review of Literature

1. Brand Affinity: Brand affinity reflects a favourable
orientation towards a brand and the development of a
positive consumer-brand relationship. It incorporates
affective and preference-related responses that may
distinguish a preferred brand from competing alternatives.
Keller (2003) emphasised the importance of strong,
favourable and unique brand associations in developing
customer-based brand equity.
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In the present study, brand affinity is operationalised through
four dimensions: positive disposition, emotional connection,
favourable brand associations, and likelihood of choosing
the brand over competitors(Keller, K. L., 2003). This
multidimensional approach captures different aspects of
consumers’ relationships with brands.

2. Brand Experience: Brand experience refers to
consumers’ responses arising from interactions with brand-
related stimuli. Brakus, et. al. (2009) conceptualised brand
experience through sensory, affective, behavioural and
intellectual dimensions and demonstrated its relevance as
a distinct consumer-brand construct.

Experience is particularly significant in service
industries, where service delivery, ambience, interaction and
the overall consumption environment form an important part
of the offering. Accordingly, brand experience is included
among the constructs assessed by the present instrument.
3. Brand Communication: Brand communication
encompasses the ways through which brands communicate
with consumers, including advertising, social media,
promotional communication and brand messaging. The
expansion of digital platforms has increased both the
frequency and diversity of consumer encounters with brands.

Voorveld (2019) highlights the importance of social-

media environments in contemporary brand
communication. Such communication can shape consumer
perceptions and reinforce brand-related meanings. The
present instrument therefore incorporates items relating to
brand communication.
4. Choice Overload: Consumers increasingly encounter
numerous alternatives within service categories. While
variety may provide greater freedom of choice, an extensive
set of alternatives can also increase decision-making
difficulty.

lyengar, et. al. (2000) demonstrated that larger choice
sets can, under certain circumstances, reduce consumers’
motivation to make a choice. Chernev, et. al. (2015)
subsequently noted that the effects of choice overload
depend on contextual and individual factors.

The availability of numerous competing offerings
across REST contexts makes choice overload a relevant
construct for inclusion in the broader research instrument.
Research Objective: The present pilot study aims to
assess the preliminary reliability and suitability of the
structured instrument developed to measure brand affinity
and related constructs among Generation Z consumers in
REST consumption contexts.

Research Methodology

1. Research Design: The broader research adopts a
mixed-methods approach involving exploratory qualitative
research through literature review and focus group
discussions, followed by a descriptive quantitative phase
using a structured questionnaire.

The present paper focuses exclusively on the pilot
conducted as part of the quantitative phase.

2. Population and Sampling: The study population
comprises Generation Z consumers who use services in
the REST industry. The sampling unit is an individual Gen
Z consumer with experience of brands in the relevant
consumption contexts.

Atotal of 104 respondents participated in the pilot study.
Purposive sampling was employed to select respondents
meeting the study requirements.

3. Data Collection: Primary data were collected using a
structured questionnaire. Measurement statements were
assessed on a seven-point Likert scale, ranging from 1 =
Strongly Disagree to 7 = Strongly Agree. The questionnaire
consisted of demographic questions, segment identification,
and measurement items.

4. Structure of the Questionnaire:  The principal
constructs and number of measurement items were as
shown in table 1 below:

Construct Number of Items
Positive Disposition 4
Emotional Connection 5
Favourable Brand Associations 5
Likelihood of Choosing the Brand | 4

over Competitors

Brand Experience 6
Brand Communication 6
Choice Overload 4

Table 1: List of principal constructs and number of
measurement items

The four dimensions of brand affinity were measured

through a total of 18 items. Brand experience, brand
communication and choice overload were measured
through 6, 6 and 4 items respectively.
5. Data Analysis: The pilot data were analysed using
frequency distributions, descriptive statistics and
Cronbach’s alpha. Frequency distributions were used to
describe respondent characteristics, descriptive statistics
were used to examine item-level response patterns, and
Cronbach’s alpha was calculated to assess internal
consistency of the measurement scales.

The pilot study was primarily undertaken for preliminary
instrument assessment. Accordingly, the present paper
does not report hypothesis testing or inferential conclusions
regarding the relationships among the broader research
constructs.

Result s and Findings

1. Profile of Respondent s: The pilot study included 104
Generation Z respondents. The sample represented all four
REST contexts as shown in table 2, allowing the instrument
to be examined across different consumption settings.

REST Segment Frequency
Recreation 36
Entertainment 24

Sport 24
Tourism 20

Total 104
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Table 2: Frequency distribution of pilot study respondents
across the REST segments

Recreation represented the largest segment with 36
respondents, followed by entertainment and sport with 24
respondents each and tourism with 20 respondents.

The gender distribution was relatively balanced,
comprising 53 female respondents and 51 male
respondents. With respect to education, 89 respondents
were graduates, 10 had completed 12"/HSC and 5 were
postgraduates.The occupation profile consisted
predominantly of students, with 102 respondents being
students and 2 being working professionals. Regarding
marital status, 99 respondents were single, 3 were married
and 2 preferred not to say.

Monthly household income was distributed across all

categories included in the questionnaire. The largest
category was Rs. 25,001-Rs. 50,000, with 30 respondents,
followed by Rs. 1,00,001-Rs. 2,00,000 with 19 respondents
and above Rs. 3,00,000 with 18 respondents.
2. Descriptive S tatistics: The descriptive analysis
indicated that the mean scores for most measurement items
were above the midpoint of 4 on the seven-point Likert scale,
indicating generally positive responses.

The Favourable Brand Associations item FBA2
recorded a mean of 5.29, representing one of the relatively
higher item-level means. In comparison, the lowest reported
mean values occurred within the Emotional Connection
construct, at approximately 4.49.

The standard deviations across the measurement
items ranged approximately from 1.3 to 2.0, indicating
moderate variability in respondent responses.

These findings indicate that the instrument generated
generally favourable responses while retaining variability
across respondents.

3. Reliability Analysis: Cronbach’s alpha was calculated
for the overall instrument and each construct. The results
are presented below in table 3.

Construct Cronbach’ s Alpha
Overall Instrument 0.968

Positive Disposition 0.797

Emotional Connection 0.869

Favourable Brand Associations | 0.925

Likelihood of Choosing the 0.887

Brand over Competitors

Brand Experience 0.910

Brand Communication 0.966

Choice Overload 0.911

Table 3: Cronbach’s alpha value for the overall instrument
and each construct

All constructs achieved Cronbach’s alpha values above
0.70, indicating satisfactory internal consistency. The lowest
coefficient was observed for Positive Disposition (o =0.797),
while Brand Communication recorded the highest construct-
level coefficient (a = 0.966). The overall instrument
demonstrated high internal consistency(a = 0.968).

The reported item—rest correlations were all >0.50, providing
additional evidence of internal consistency. No items were
removed based on the Cronbach’s alpha analysis.
Discussion: The pilot findings provide preliminary support
for the internal consistency of the proposed instrument. All
constructs exceeded the commonly applied threshold of
0.70, while the overall scale demonstrated a high alpha
coefficient of 0.968.

The four dimensions used to operationalise brand
affinity also demonstrated satisfactory reliability, with
coefficients ranging from 0.797 to 0.925. This supports their
continued assessment as distinct dimensions of the broader
construct in the main study.

The descriptive results showed generally favourable
responses, although the variation in item scores indicates
that respondents did not respond uniformly across all
dimensions. The comparatively higher score for favourable
brand associations and lower values within emotional
connection suggest that different aspects of the consumer-
brand relationship may be experienced at different levels.
The findings are consistent with the broader emphasis on
multidimensional measurement of consumer-brand
constructs. Brakus et al. (2009), for instance, demonstrated
the value of multidimensional measurement in examining
brand experience.

Importantly, the pilot establishes internal consistency.

The results therefore support taking the instrument forward
for further validation and analysis using the larger main-
study sample.
Implications: The pilot provides a preliminary
methodological basis for using the instrument in the main
study. The satisfactory reliability coefficients and item—rest
correlations indicate that the measurement items
demonstrate sufficient internal consistency for further
investigation.

From a research perspective, the findings support the
multidimensional operationalisation of brand affinity and the
inclusion of the related constructs in the broader research
framework. Further statistical analysis using the main-study
sample will be necessary to examine relationships among
the variables.

For practitioners in experience-oriented industries, the
multidimensional approach highlights that consumer-brand
relationships may encompass favourable perceptions,
emotional responses, associations and choice preferences.
However, these implications remain preliminary given the
pilot nature of the study.

Limit ations of the Pilot S tudy: The findings of the present
pilot study should be interpreted in light of its exploratory
purpose and methodological limitations.First, the pilot study
was based on 104 respondents selected through purposive
sampling. Consequently, the findings cannot be generalised
to the entire Generation Z population.Second, the
respondent profile was heavily concentrated among
students, with 102 of the 104 respondents being students.
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This limits the extent to which the findings can represent
the broader occupational characteristics of Generation
Z.Third, the respondents were distributed unevenly across
the four REST segments, with recreation accounting for 36
respondents and tourism for 20 respondents. The larger
study can provide broader and more balanced
representation.Finally, the present analysis is limited to
descriptive statistics and internal consistency. Further
analyses are required to assess relationships among the
study variables.

Conclusion: The present pilot study assessed the
preliminary reliability of an instrument designed to measure
brand affinity and related constructs among Generation Z
consumers across REST consumption contexts. Based on
data from 104 purposively selected respondents, the
instrument demonstrated satisfactory internal consistency,
with construct-level Cronbach’s alpha values ranging from
0.797 to 0.966 and an overall alpha of 0.968. Iltem-rest
correlations were €"0.50, and no items were removed during
the reliability assessment.

The findings provide sufficient preliminary support for
taking the instrument forward to the main study. However,
the pilot’s sample characteristics and limited analytical
scope mean that the results should be regarded as
preliminary. The main study will provide further evidence
through a larger sample and more extensive statistical
analysis. The pilot study consequently represents an
important methodological stage in establishing the suitability
of the research instrument for investigating brand affinity
among Generation Z consumers.
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Introduction:  Sports is the most public stage where gender
inequality has played out. It's visible. There are cameras,
scoreboards, world records, and medals. But for most of
history, that stage had a sign that said: “No Women
Allowed.”

Despite that, women kept showing up. They ran, lifted,
fought, swam, and won — not just against opponents, but
against laws, traditions, stereotypes, and pay gaps.

This is not just a story of records. It’s a story of rights, space,
and respect.

Keywords: Breaking barriers, Athletics, Women
Empowerment, Gender Discrimination.
1. The Beginning: “S ports Are Not For Girls”: In the

19th and early 20th century, the idea that women should
play competitive sports was considered dangerous.
Doctors claimed running would damage a woman’s
reproductive system. Schools told girls to play gently.
Society called athletic women “unfeminine.”

i. 1896 Athens Olympics — The first modern Olympics.
Women were not allowed to compete at all. Pierre de
Coubertin, the founder, said a woman’s role was to “crown
the victors.”

ii. 1900 Paris Olympics — 22 women competed, in just
5 sports: Tennis and Golf. They had to wear long skirts and
corsets.

ii. 1928 Amsterdam — Women ran the 800m for the first
time. Some runners looked tired at the finish. Newspapers
wrote: “Too strenuous for women.” The 10C banned the
women’s 800m for 32 years. It returned in 1960.

From the very beginning, every meter was a fight.

2. The Big Barriers That W ere Broken

A. Legal Barrier: T itle IX— USA 1972

The biggest game-changer in sports history.

Title IX stated: _"No person in the US shall, on the basis of
sex, be excluded from participation in any education
program receiving federal aid.”_

The impact:

e 1972:1 girl for every 27 boys in school sports

e 2019: 1 girl for every 2.4 boys

Without Title 1X, there would be no Serena Williams, no

Simone Biles, no Megan Rapinoe. Billie Jean King said,
“Title 1X didn’t give me opportunity. It gave my mother
opportunity.”

B. Social Barrier: “Good Girls Don’t Play”: In many

countries, the biggest match was getting permission from

family.

In India in the 1980s, PT Usha’s mother supported her,
but neighbors asked, “Who will marry her?”

The Phogat sisters from Haryana were told wrestling
was “not for girls.” Their father built an akhada in the village.
Today Geeta, Babita, and Vinesh are Commonwealth and
Olympic medalists.

C. Economic Barrier: The Pay Gap: In 2016, the US

Women'’s Soccer Team earned 38% of what the men’s team

earned — even though the women had won 4 World Cups.

Led by Megan Rapinoe, they sued. In 2022 they won a $24

million settlement and equal pay going forward.

In tennis, Wimbledon only introduced equal prize money in

2007. The excuse before that? “Men play 5 sets.”

D. Body and Media Barrier

Female athletes face two tests: performance and

appearance.

Caster Semenya was barred from racing due to natural
testosterone levels.

Serena Williams was called “too muscular.”

Commentators still say, “She played well for a girl.”

3. Records That Made History

e Track & Field

a. Florence Griffith Joyner “Flo-Jo” 1988: 100m — 10.49
seconds. Still the world record, 36 years later.

b. Allyson Felix: Most decorated US track athlete in
Olympic history with 11 medals. Won bronze in Tokyo
2021, 10 months after giving birth.

c. Dutee Chand: India’s fastest woman. National record
11.22sin 100m. Fought and won a case against IAAF’s
rules on testosterone, becoming the first Indian athlete
to openly come out as gay.

e Cricket

a. Mithali Raj: 23-year career. 7,805 runs in WODIs —the
most by anyone in the world.
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b. Jhulan Goswami: 255 wickets in WODIs — the most by
any woman.

c. Harmanpreet Kaur2017:171_ off 115 balls vs Australia
in the World Cup semi-final. After that innings,
viewership for women'’s cricket in India tripled.

d. WPL 2023: The first Women’s Premier League. Smriti
Mandhana sold for $432,000. Money came in. The
system changed.

e Badminton

a. PV Sindhu: First Indian woman to win Olympic silver
2016, then bronze 2021. World Champion 2019.

b. Saina Nehwal: Reached World No.1. Olympic bronze
2012. After her, every street in India had a badminton
racket.

e Wrestling, Boxing, Weightlifting

a. Mary Kom: 6-time World Champion. Olympic bronze
2012. Returned to the ring after having 5 children.

b. Sakshi Malik: 2016 Rio — India’s first female Olympic
wrestling medalist. Bronze.

c. Mirabai Chanu: Tokyo 2020 — Silver. India’s first
Olympic medal in weightlifting by a woman.

e Football

a. Marta: Brazil. 17 World Cup goals — a record for men
and women.

b. Megan Rapinoe: 2 World Cups, Olympic gold. Became
the loudest voice for equal pay off the field.

c. SamKerr: Australia’s captain. Top scorer in the Premier
League.

e Tennis

a. Serena Williams: 23 Grand Slams. Won the 2017
Australian Open while 2 months pregnant. Came back
to finals after maternity.

b. Billie Jean King 1973: “Battle of the Sexes.” Beat 55-
year-old Bobby Riggs. 90 million people watched on
TV. After that, no one could call women'’s tennis a “joke.”

e Other Fields

a. Simone Biles: Gymnastics. 25 World + Olympic
medals. Spoke openly about “the twisties” and mental
health, breaking stigma.

b. Katie Ledecky: Swimming. Her 1500m freestyle times
are close to men'’s records.

c. Manu Bhaker: At 18, won 2 Olympic bronze medals in
Paris 2024. First Indian woman to win 2 medals in a
single Olympics.

4. The Indian S tory: India’s barriers were even higher

— gender + class + village.

i. PT Usha “Payyoli Express” 1980s: Finished 4th in
400m hurdles at 1984 Olympics. Missed bronze by 1/
100th of a second. After her, tracks came up in schools
across Kerala.

i. Karnam Malleswari 2000: Bronze in Sydney. First
Indian woman to win an Olympic medal. Then a 20-
year gap.

iii. 2016 Rio: Sakshi and Sindhu won medals on the same
day. That night, fathers across India thought, “My

daughter can too.”

iv. Tokyo 2020: Mirabai — Silver. Lovlina — Bronze. PV
Sindhu — Bronze. 3 women.

Paris 2024: Manu Bhaker — 2 bronzes.

Challenges remain: funding, coaches, grounds, safety. But

“you can't” is said far less now.

5. Barriers That S till Exist:

i. Media Coverage: Men’s sports get 90% of TV time.
The Women’s World Cup Final still gets 30-second
highlights.

i. PayGap: FIFAWomen’s World Cup 2023 prize money
=$110 million. Men 2022 = $440 million. 4x difference.

iii. Maternity: Until 2019, Nike cut pay for pregnant
athletes. Allyson Felix left and started her own brand.

iv. Safety: Many girls can’t practice at night. They need
safe infrastructure and trustworthy coaches.

v. Uniform Policing: Beach volleyball once required
bikinis. Shorts were only allowed in 2021. Norway's
handball team was fined for wearing shorts instead of
bikini bottoms.

6. Why This Fight Matters:

does 3 things:

1. Bodily Freedom: When a girl runs, jumps, and builds
muscle, she breaks the “weak” stereotype.

2. Economic Freedom: One WPL contract can equal 10
years of family income. Sports means scholarships,
jobs, and identity.

3. The Role Model Effect: Harvard research shows that
in schools with girls’ sports teams, girls have better
grades and higher confidence.

When an 8-year-old girl watches Harmanpreet hit a six on

TV, “cricketer” becomes an option in her mind, alongside

“doctor” or “teacher.”

7. What's Needed:

1. Grounds and coaches at the grassroots level

2. Equal media deals

3. Maternity protection policies in every federation

4. 1 hour of compulsory sports for every girl in school

Conclusion: Records Aren’t Just On The Scoreboard

Every time a woman breaks the finish line, she’s not just

winning a race. She’s breaking the idea that said, “You

can't.”

As Billie Jean King said: “Champions keep playing until they

get it right.”

That's what women in sports are doing today. Breaking

records. And breaking barriers along the way.

The next record? It might be a girl from a village, who right

now only has an open field and a dream.

Sports is not just a game. It
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Abstract: Datura metel, commonly known as Black Datura, occupies a significant position in traditional botanical
literature owing to its striking morphology, potent bioactive profile, and longstanding medicinal associations [1], [2].
Among its various organs, the leaf represents one of the most functionally important structures, serving not only as a
primary photosynthetic unit but also as a major reservoir of secondary metabolites such as tropane alkaloids, phenolics,
tannins, and related phytoconstituents. Despite the frequent mention of the species in ethnomedicinal discourse,
focused academic treatments devoted specifically to leaf structure, composition, and applied significance remain
comparatively limited. The present paper offers a concise yet critical study of the leaves of Datura metel through
botanical, phytochemical, therapeutic, and toxicological perspectives [3], [4].

The study aims to examine the taxonomic identity and morphological characteristics of the leaves, evaluate their
medicinal relevance in traditional systems, and assess the scientific concerns associated with their toxic nature.
Special attention is given to the dual character of the plant: on one hand, its leaves have been historically employed in
practices relating to respiratory discomfort, inflammatory conditions, dermal disorders, and analgesic applications; on
the other hand, the presence of atropine, scopolamine, and hyoscyamine demands rigorous caution in handling and
usage. This paradox between utility and toxicity makes the species an important subject of scholarly investigation.

Available literature indicates that the leaves possess notable pharmacological potential including antimicrobial,
antioxidant, anti-inflammatory, bronchodilatory, and wound-healing tendencies under controlled conditions. However,
indiscriminate use, inaccurate identification, and non-standardized dosage may result in severe physiological
consequences [5]. Therefore, a balanced scientific approach is necessary.

The paper concludes that the leaves of Datura metel deserve continued interdisciplinary study in pharmacognosy,
medicinal botany, and toxicology. Their traditional relevance may be strengthened through evidence-based validation,
standardization protocols, and responsible therapeutic exploration [6].

Keywords: Black Datura, Datura metel, Leaf Morphology, Medicinal Plant, Phytochemistry, Toxicology, Ethnobotany,

Solanaceae.

Introduction - Black Datura, botanically recognized as
Datura metel L., is a prominent species of the family
Solanaceae and is widely known for its ornamental
appearance, narcotic potency, and medicinal history [1],
[7]. The plant is distinguished by robust growth, broad
leaves, trumpet-shaped flowers, and spiny capsules. In
South Asian traditions it has long been associated with ritual,
therapeutic, and folk-healing contexts. The vernacular
names attached to the species across linguistic regions
indicate its deep cultural familiarity. Yet, despite widespread
recognition, the plant continues to evoke caution because
of its toxic alkaloidal composition [8].

The term “Black Datura” generally refers to darker-
stemmed or purple-tinged forms of Datura metel, which
are frequently observed in cultivated and semi-wild habitats.
Its dramatic visual form has often overshadowed the
scientific importance of its vegetative organs, particularly

the leaves, which constitute one of the most biologically
active portions of the plant.

Botanical Import ance of Datura metel: Within the genus
Datura, D. metel is regarded as a species of notable
taxonomic and pharmacological interest. It exhibits adaptive
growth across tropical and subtropical climates and thrives
in disturbed soils, roadsides, gardens, and marginal
habitats. Botanically, the species demonstrates marked
variability in pigmentation, floral morphology, and vegetative
vigor. Such variability has encouraged comparative studies
concerning chemotypes, ecological adaptability, and
medicinal value [9].

From a phytobotanical standpoint, Datura metel is
significant because it synthesizes diverse secondary
metabolites, especially tropane alkaloids. These
compounds contribute to the plant’s defense mechanisms
and simultaneously account for its pharmacological and
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toxic effects. Leaves often function as a major site of
biosynthesis and accumulation, making them central to
scientific investigation [10].

Significance of Leaf S tudy: The leaf is one of the most
diagnostically useful and physiologically active organs of
higher plants. In Datura metel, leaves are typically ovate to
broadly elliptic, petiolate, and variably lobed or entire
depending on growth conditions and genotype. Their
venation pattern, surface texture, coloration, and odor
provide useful characters for field identification. Beyond
morphology, leaves are of considerable medicinal interest
because they contain substantial concentrations of alkaloids
and phenolic substances [11].

Traditional systems have used leaf preparations
externally and internally for selected ailments, especially
respiratory spasm, pain, inflammatory swellings, and skin
conditions. Historical practices also include fumigation or
smoke-based applications for bronchial distress. Modern
scientific studies have further examined leaf extracts for
antimicrobial and antioxidant potential. Consequently, leaf-
centered research becomes essential for linking classical
knowledge with contemporary evidence [12], [13].
Purpose of the Present S tudy: Although Datura metel
has been discussed in ethnomedicinal and phytochemical
literature, many studies treat the plant in a generalized
manner without sufficient concentration on the leaf as a
discrete unit of analysis. The present paper seeks to
address that gap by presenting a systematic review of the
leaves of Black Datura from botanical, medicinal, and
safety-oriented perspectives.

The specific objectives are: (i) to outline the identity

and structural characteristics of the leaves; (ii) to examine
the major phytochemical tendencies reported in literature;
(iii) to assess their traditional and emerging medicinal
relevance; and (iv) to highlight toxicological concerns
requiring scientific prudence. By integrating these
dimensions, the study aims to present a concise but
academically grounded understanding of one of the most
debated leaves in medicinal botany [14].
1. Taxonomic Position of Datura metel : The scientific
classification of Datura metel provides an essential
framework for understanding its botanical identity,
evolutionary relations, and medicinal relevance. As a
member of the family Solanaceae, the species shares
taxonomic affinity with several economically and
pharmacologically significant plants. Its placement within
the genus Datura is particularly important because the
genus is distinguished by potent alkaloidal chemistry,
characteristic floral architecture, and broad ethnobotanical
significance. Accurate taxonomic recognition is
indispensable not only for botanical scholarship but also
for pharmacognostic standardization, as confusion with
allied species may lead to serious toxicological
consequences [1], [2].

Table 1: Taxonomic Classification of Datura metel

Rank Classification

Kingdom Plantae

Division Magnoliophyta (Angiosperms)
Class Magnoliopsida (Dicotyledons)
Order Solanales

Family Solanaceae

Genus Datura

Species Datura metel L.

The above classification demonstrates that Datura metel
belongs to a lineage known for chemically active metabolites
and considerable medicinal utility. At the same time, many
members of Solanaceae possess toxic constituents,
requiring scientific caution in therapeutic interpretation [7].
2. Botanical Description of Black Datura Leaves:  The
leaves of Black Datura constitute one of the most
diagnostically valuable and biologically active organs of the
plant. They display notable variation according to age,
environmental conditions, and cultivated form; however,
certain structural traits remain sufficiently stable for
identification. In medicinal botany, leaf morphology often
serves as the first criterion for field recognition, collection,
and preliminary authentication [14].

Shape of Leaves: Leaves are generally broad, ovate to
elliptic-ovate, occasionally somewhat irregular in outline.
Mature leaves may appear shallowly lobed or gently
undulate, while younger leaves are comparatively smoother
in contour. Their expanded lamina gives the plant a dense
and vigorous appearance.

Size and Structure: The leaves are comparatively large,
simple, and petiolate, with a soft but substantial laminar
body. Under favorable growth conditions, they may attain
considerable length and width, reflecting the species’
luxuriant vegetative habit. The petiole is distinct and
supports a spreading blade adapted for efficient light
interception.

Colour and T exture: Leaf colour ranges from deep green
to dark green, and in certain black-stemmed ornamental
forms may appear more intense because of contrast with
purple or dusky stems. The texture is usually soft, somewhat
fleshy, and moderately smooth, though mature leaves may
become slightly coarse with age.

Margin, Apex and V enation: Margins are entire to sinuately
toothed or weakly lobed. The apex is commonly acute to
acuminate, while the base tends to be rounded or slightly
tapering. Venation is reticulate, with a prominent midrib and
clearly spreading lateral veins, contributing both structural
support and physiological transport efficiency.

Odour and Surface Nature: When crushed, leaves often
emit a strong and characteristic odor associated with the
plant’s volatile and alkaloidal chemistry. The surface may
be glabrous or faintly pubescent depending upon ecological
conditions and variety. This sensory feature has historically
aided traditional identification, though it cannot substitute
scientific authentication [11].

Figure -1
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The external morphology of the leaf reflects both adaptive
efficiency and taxonomic utility. Its broad lamina enhances
photosynthetic performance, while venation and petiole
architecture support hydration and mechanical balance.
3. Habitat and Distribution

Natural Habit at: Datura metel commonly thrives in open,
disturbed, and nutrient-responsive habitats. It is frequently
encountered near roadsides, abandoned fields, garden
margins, waste lands, village boundaries, and semi-
cultivated landscapes. The plant shows remarkable
resilience in soils affected by moderate disturbance and
seasonal dryness. Such ecological plasticity contributes to
its widespread persistence [9].

Climatic Condition: The species flourishes best in warm
tropical and subtropical climates. It responds favorably to
moderate sunlight, seasonal rainfall, and well-drained soils
enriched with organic matter. Although comparatively hardy,
prolonged frost and excessive shade restrict vigorous
growth. High temperature zones with intermittent moisture
generally support luxuriant foliage development.
Distribution in India and Other Regions:  In India, Datura
metel is distributed across plains, peri-urban landscapes,
temple surroundings, agricultural edges, and domestic
gardens in numerous states. It is especially familiar in
northern, western, eastern, and southern regions where
warm climatic conditions prevail. Beyond India, the species
is reported across South and Southeast Asia, parts of Africa,
tropical America, and several subtropical horticultural zones.
Its spread has been facilitated both by ornamental cultivation
and naturalized seed dispersal [3], [4].

The broad geographical presence of Datura metel
explains the diversity of vernacular knowledge systems
attached to the plant. Nevertheless, regional variation in
morphology and phytochemical expression suggests the
need for locality-specific study.

4. Traditional and Medicinal Import ance of Leaves:
The leaves of Datura metel occupy a particularly significant

position among the vegetative organs of the plant because
they combine diagnostic botanical value with a long history
of ethnomedicinal recognition. In humerous traditional
systems, leaves were considered more accessible and
practically utilizable than roots or seeds, as they could be
harvested seasonally with relative ease. Their documented
applications, however, were largely empirical in origin and
varied widely according to region, healer tradition, and
method of preparation. Modern interpretation therefore
requires both historical sensitivity and scientific caution.
Folk Uses of Leaves: The leaves of Datura metel have
occupied a notable place in several traditional healing
systems of South Asia and other tropical regions. In village-
based ethnomedicinal practices, warmed leaves were
historically applied externally over painful joints, localized
swellings, muscular stiffness, and chronic discomfort
associated with seasonal ailments. In some communities,
leaf paste was placed over restricted areas for temporary
soothing action. Certain folk traditions also mention the
cautious use of processed dried leaf material in respiratory
distress; however, such practices are medically unsafe
when undertaken without supervision because toxic
exposure can occur rapidly. These historical references are
best understood as cultural records rather than present-
day therapeutic recommendations.

Medicinal Relevance: Phytochemical investigations
indicate that the leaves contain tropane alkaloids, phenolic
constituents, flavonoid-associated fractions, and other
secondary metabolites. These compounds have drawn
scholarly attention for possible antispasmodic, antimicrobial,
anti-inflammatory, antioxidant, and neuromodulatory
relevance. Preliminary pharmacological reports suggest that
carefully standardized extracts may possess research value
in controlled settings. Nevertheless, uncontrolled
therapeutic use remains unsafe because the toxic threshold
is narrow, variable, and influenced by plant maturity, ecology,
and dosage inconsistency.

External Applications: Historically documented external
applications include poultices, pastes, and oil-based
preparations for rheumatic discomfort, neuralgic pain, insect
irritation, glandular swelling, and certain chronic skin
complaints. Such uses were generally localized rather than
internal and were often accompanied by traditional
restrictions regarding quantity and duration. Modern
toxicological understanding demands that any external use
should be approached cautiously, as dermal absorption,
mucosal contact, and accidental secondary exposure may
occur. Accordingly, historical utility should not be equated
with routine safety.

Table 2. Traditional Uses of Datura metel Leaves

Traditional Leaf Prep aration Reported Purpose
Context

Folk household | Warm leaf compress |Joint pain and
remedy swelling

Rural topical Leaf paste Skin irritation
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practice localized
inflammation

Traditional Dried processed Historical respiratory

smoke use leaf material use

Herbal oil Leaf-infused oil Muscular discomfort

preparations

Ritual-ethno Symbolic/ceremonial | Cultural significance

medicinal use use

5. Toxic Nature and Precautions:  Despite its medicinal
reputation, Datura metel is fundamentally recognized as a
toxic plant. The leaves, though sometimes perceived as
less hazardous than seeds, still contain potent
pharmacologically active constituents capable of producing
serious adverse reactions. For this reason, any scholarly
treatment of the species remains incomplete without
toxicological emphasis.

Toxic Constituent sinLeaves: The leaves contain potent
tropane alkaloids, chiefly atropine, hyoscyamine, and
scopolamine. These compounds exert marked
anticholinergic effects on the nervous system,
cardiovascular function, secretory glands, and visual
pathways. Their concentration may vary with season,
maturity, habitat, plant variety, and physiological stage of
growth, making casual dosage assumptions unreliable.
Harmful Effect s: Improper exposure or ingestion may
produce dryness of mouth, intense thirst, dilated pupils,
blurred vision, rapid heartbeat, agitation, confusion,
hallucinations, impaired coordination, urinary retention,
hyperthermia, convulsions, and in severe instances coma.
Sensitive individuals may respond strongly even to
comparatively small quantities. Toxic reactions can
therefore arise unpredictably and should always be treated
as medical emergencies.

Safe Handling Precautions: Responsible botanical
handling is essential in academic, horticultural, and field
contexts. Preventive care is preferable to emergency
treatment because symptom onset may be delayed yet
progressive.

Avoid self-medication or experimental consumption.
Use gloves while handling fresh plant material in bulk.
Keep away from children and domestic animals.

Do not inhale smoke from leaves or seeds.

Wash hands and tools after botanical handling.

In suspected poisoning, seek immediate emergency
medical care.

Discussion: The preceding observations reveal that the
leaves of Datura metel cannot be interpreted through a
single lens of utility or danger. They must instead be
understood through an integrated botanical, ethnomedical,
phytochemical, and toxicological framework.

The leaves of Datura metel represent a compelling
intersection of botanical elegance and pharmacological
seriousness. Morphologically, the broad ovate leaves are
diagnostically significant for species recognition and field
identification. Their venation, texture, margin variability, and

oukrwbdpE

dark green surface contribute to taxonomic interpretation.

Chemically, they function as repositories of bioactive

alkaloids and phenolic substances, explaining their long-

standing medicinal reputation.

However, traditional esteem must be balanced with
scientific caution. Many historical uses emerged before
modern dose-standardization, toxicology, and evidence-
based therapeutics. Consequently, the same leaf that was
valued for pain relief or respiratory applications may also
provoke severe poisoning when misidentified, overused,
or crudely prepared.

From a research perspective, the species warrants
continued study in phytochemistry, controlled pharmacology,
toxic dose mapping, and safe derivative drug development.
Standardization of extraction methods and validated
analytical profiling remain especially important. Public
awareness is equally essential so that ornamental familiarity
does not lead to casual medicinal misuse or accidental
poisoning.

Conclusion: The study of Black Datura leaves

demonstrates how a single plant organ may embody

ornamental presence, historical medicinal use, and
toxicological complexity simultaneously.

Datura metel leaves possess clear botanical,
ethnomedicinal, and phytochemical importance. Their
traditional relevance is supported by the presence of
physiologically active secondary metabolites, yet these
same constituents confer substantial toxicity. Therefore,
accurate identification, disciplined handling, and strict
medical caution are indispensable.

Future investigations should prioritize standardized
extraction, compound isolation, toxicity mapping, molecular
characterization, and clinically validated applications.
Comparative studies across ecological regions may further
clarify chemical variation in leaf material. With responsible
scholarship, the leaves of Black Datura may remain a
subject of scientific value rather than public health risk.
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faueaet ATerer 3R HTadIcH® AATRIIoT0l &b ol Ad e :
TP Adldsitiors RAduor

* e AheR (AARIET) SEIEa Aed Ak Qo e, 36 (I.0.) YR

3 Sfiae @t sqora & forg sraeds AT SaT R

P01 B TGTET St 8l

ABRICHSD AT EfSedIur & fIdrA § Jerare 3t Bl

SN AR - HTeTq Sftael § HTGeTTE oI feh b STTER, ST fehed [ABRA 3R AT e en B fererifa a5t aret Hgeayquf merdsiferds
uftsamd Bl actarer ot § dfia Amanfore uftadsr, ufdwaer, awsttat forsiar 3k Shiaaidteft & saema & sRuT safts dera, e, ste,
forTem 3tk HTaetTene 3rReRar St FHITaT BT ATHT B2 W1 2| 3o7 URRUTITT F HTaeTTene ARSI oafeh & HTeTfHP TR

faezre ATeraT v Uil eATet HoTTelt & St SAfeh Bt 3ruet famRy, sraetait 3tk emiRe srqqwdt & Ul Aot Fetet 7l T8
AT AT BT HTTATI B GaTel S TN Jog AHFA, IFABR Bt TR AGford Hfafesa ot Bt &1wa SR St 2l angfers
Tl fagTTel B faueden & ATgsHee:A e ufdsam & ®U ¥ 3T ATAT R, St 3MTeH -SToRadsdT, HTTATeH for2i>0T 3R HeTldiTferds

Rd AFIA® org § fueze Arera iR snaetens AnRIISTe & ol e BT HelldgiTlerd efteadior A fF23wor f5am s B
AN Ig TS BIot BT U b s 3 & fFueare f6a uer safes &t dasene fRerdr, dera Agarefierdr, amen-forisor 3k

A5G P Sft - fAULTT ATET, HTTATHS FHTATSE, ATFSPHeTerd, HITATHS AT, ATeTRIe® ¥, 3iTeH-SAPRasT

AT - TSI &7 Sfdel bae aTest ufeRefaa 3 menfad st
T, afes At sriafve AreRie ufdard sft 39d sregsrat 3k
SITER B! U Bl B fIaR, $maaimd 3R sIagR Uh-G7R A
I3 gU I Safh ford R fasat ercatt o AngraT 8, 33t & 3R
IAST ITTATeHS UdaT 3eus et R

HTTTE AT Siidel I TALRAD HelldgTferd Ufdhamd §l &
safes @t ufRufaat & srgArR ufafsar 3, ferofa e sz
ATATINS HAeEl FATT Bal § AGTIAT B 2l BTeTI1, ST HIIATE
3referss dfta an siforif3a &t STt 2, at & sarfes & Arerfies Fgete
B TAHTfId BT ABAL B

3eg)foras TS & deTTa 3TR HTTATeH S FAHATY doft A 96 &
Bl Brfvee o1 gara, uTfarie Fe, anféfe srpRem stk Ao
3MUGTTY AT H ATIRI® delTd 3cue B! &l &1a AAY AP delTd
@ A AP B HIaeTens ReRdT BASR & Tddt § 3R fRkiar
AT ITATE SIAT IS B & AT B

TN AETel & HTaeTTeHd AHTIIGTel Pt SATTh 3 3TofdeTel GTHAT
T HEeTYUT HTST HTeAT SATAT | $IATeHS WU & FHIoId safp
3Tt $TT=TT3T Bt UgdTeret, feraifora et 3R uRReufeRt & srewu
ABRIHP oITER Pl H AGTH g1 Bl

53 desf I eaer amenfia umfa! &1 Taca e 2l Ruegen

AT SARE BT 3T AR 3rgeral BT fori6Tor 3t 32
TaeTIaT & ufer FAgford efteaivr fdasid avet & AgrIdT Bt &
IE oIfeh BT UfdfhaATcHD sUTER A §eTH SAOT_D SUTER Bt
37 & ST Bl
arfées asften
fauega Fee 3R ATssHAAA anenfyd ears umfaAt &
HoAldsiTfore UHTal & AHST b fore s auf § s oner fby
31U Bl 3T TSI A TG IUE BT & [P &ATeT 319ATH Afeh Bt
HTTATcHD ReRdT, dotra forisTuT 3Tk ATeTfie TaRed B ABRIHS
R/ A TAHTAT BT ABAT Bl

i 3 38 (2016) o TSP anented earer 3R
ol giTfoTe BoTUT &b TS E BT 37T [T 31T | UTAT 7T
& forafira eamer 31991 T ATt sAfehal H 3MTcH -SRI,
HTTETTeRS iderel 3R deta A foruest &t &man sifers ur org)
QNeBdatal & 3RAR ATSSHAA SAfh B 3TUsl HITT3N S
AN 3R forafora oeat & Fgrar sar gl

37T 3R omf (2017) o HRAT I § et 79T 3R
HTTATHS ARSI b &1 AEl BT 37eAA AT IeTdb foreaput
A ud1 o1 & &A1l B aTe sAfepat # HigeTeHe Rewar,
ABRIHS AT 3R Sfaet AGfee ST TR 311 ol Isaiat Far
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f& eamer safes & arren-forisor 3tk At onifd fAefa &war
2

HaT, TWITFDT 3N AfdeA (2017) F AIFSFAAA 32
T d5iTfores TaRed U fbu o1y fafdrer srezrarett a5t aften &t 3+
AR HTFSHAI 3ATA detd, AT 3Tk FTBRIeHS smaaait
B! B B! 7 T U7 90T Iegtel Ag off I b exver sufes
B HITATHS fAforeret &THaT BT AoTgd BT Bl

TR 3R AGHAAT (2018) o EITT 3IITH B HIIATCHD
forIoT UR UeTa &1 3rereT fasa| ener # urRn SR 3 forafia
€2TeT et AT Tfismarat & siraeTiart ot forifia et 3R detraguf
Uf¥ReIfRIT &1 ATHAT Bt Bt &THAT 8aR &ftl 3reeT o foread
fea & ogspaaa safts @t ufafbarens suagr & s
HAgfera ufdfdsan fdesfa ot § Ag=rar Sar g

sMtesast 3R AR (2018) o ATFsFAAA-based
interventions UR U AeT-faawor fasa srezrrer o uram swim &b
HTSSPhder BRIGH AT RIS deita, fidT 3TR HTaetTens AmR=man
B BT Be! I NEJW ¥R b UHTHT || enerasaiart of Fama &=
&5 earmet mTeTRRTe FaReT PR F forg Ue Iusht A ddsite
& AP B

U 3R AgHHAT (2019) o HTESHdNA 3R HITATHD
gfeqre & A8 BT 31eae fasam| afeonst 3 uar g & forrfia
ETel 3TIATH IMeH-FATORaBdT, AT 3R 3rTen-ferzrsror ot
TTAT Bl QMEBAT3N S AR ATSSHANA SUfeh Bt HITATHS
&maatt &1 fefia awet § meeayuf syffie foresmar |

forer 3tk FEABRIT (2020) o eaTer 319AA TR WA gTforcd
arfteraet (psychological resilience) & st dAaer &1 37
fasam| arearret & UTer ST {3 MTSSPetelRt 319ATH Bet ATet ATt
T Bfder ufeRefer=n A foraea &t eryar siféres eftl oner 3 g Adba
T & exmet 9TTaeTTenes FATISIS 3R ATeIfAS ASTgt &f S8T!
T AT B

3Tt SR aaf (2021) of HRAT JaTaii F et 379ATA, delra
3R HTTATHS A eTel B FGE BT TEJIT f5AT| 7€ P 3R
forafia eamet Bet aTet JaTaT § delta BT TR B 3R HTTATeHD
foresToT S8R UTRIT STl enerpatan of foreed fam f5 fquezen
St eamet uft angfers Sfiaer § mreifie FaReT St gorgd
P T AGRID & AP B
HTAATHS AATAISTeT BT AL
1. HTAATCHS® TAATATSIS BT 37 - HTTTcHD IR SAfeh
Pl IE &THAT & foRAS TR a8 31Usit HTaeTait &Y JHgar, forafa
et 3k uRRufaer & sigaR 3fia ufafder gar g1 a8 mefies
AR 3R sAfebed fABRT BT Agcayuf HIeT B

HITATHS U A AN ARG 3TUel HITATHT BI Gt B
oI Jog ARFAT 2 3R TAPRIHS il A oUh BT gl
2. HIGATH® AW Bt fFerwamd
() smaaTens Rerar- safhs & uiRufa=t & off era 3k
HAgferd Tget B 6T graT B

(=) 3Ten-ferRivor- I8 sAfes &t Hie, fiar sk dema S
HTaeTTait B forifoa et & HAgRIaT BT Bl
(31) ABRIA® AT - HTTATHS BT A FAARNTAT sAfes
A3 BY FATEMNT B efSedivr A I@dT &l
(a) AT gE - HTATHS A oAfeh BI 3D
AT Haer TATUT B T AGTIAT BT &l
3. HIGATHD FAATAISS S UATI B3 TR IRS -
HTTATeHS ANTATSS TR SABIId 3rej¥d, sAfbed, UTieaTiias
grdTarur, ATATSe A 3R Arefie Rufa &1 wema gsar 3l
ABRIAS FTATGRUT 3R HTeH-SAPRGAT HITATHS Jderel B
IoTel B AEIS & 2l
4. YTIATCHS ARSIl BT HET — HIATHD AARNGTo! ATh
@ deTayqut uRRefe o1 AHe e, 3R forvfa det a7k vavy
FASY FTE Tol § AGTIAT BT &l T 5Afeh b ATeTIP TR
3R Sfiaer Agfic & fore smaews B
5. fuege 3R WTaeATeH® AWRNSIS BT A - fJueen
HATEST TeH-SToRadsdT, &=, AHaT 3R amer-forisor 33 BIUﬁ
T BRI A R, ST HITeATeH DS AHTANSTeT & T 3R 3 $2foTy
fIueder sufes Bt 31Ul HTFT3T B 8RR G391 A AAFS 3
forifora oeat T HgIaT &% A B
Rraezren Avera 3T saeTTen® fAforRme 1 Ja - daeTHS
faforamer ameferss menfagTel Bt va Heeayquf sraemun g, oA
3ref % oafes Bt g &l foAd KGRI I8 3Usit HTIAT3N B
ugaTerdr, FngdT 3R uRRufdt & srgar forafia swar 7
HTaeTTenas faferemst sfes & detrayuf uRRuf & Fgferd et
3R 3fera forofa &9 & Ag=Iar st 3l
feraeret ATersT $TastTenss fafermet Bt nfdsa &t Horgd Bt
T Hgcayquf 91fTeT foremehl 1 I S B 3TUsT TSN B GaTet
T IoTA HTOTS B ToTTT Jog T4 1PR Bt 3R AHSTS! Bl &THAT TGTel
St 2l
1. 9raerai & ufd SerE®dr o1 s - 3/aR sAfs rusit
HTGSTI3T & U9TT § gRa Ufeifoban a1 8l IeTervn & forg, wier ot
Rerfar 7 safes faen F H3R sTa8R B ABATRI fAueT= AreraT
Sfeh B 31Tl 3iafie srazenait &1 fordteror s et B
S 5Ufeh T UgHTea o1oraT & & 3ad oftar wrer, s an
firar Seum & W R, Ot 98 3T TGS A G TR 3iferes Agford
ufafsar @ Aedr B 39 TSR AU HIGATcHS SITeRaddT BF
T B
2. ufafdsar stk saaer & 9 siavra- relagfors efteamion
A HTTATS foRISTUT BT U HEeayul Use] & b oafehs faseft areat
3R 3rustt ufafdsan & ot AT sidwrer fIefra &2 A®!
fruedeT safes &t T &mdT UG Bt & 5 a8 Bt stmaen
B g S B S ST Use! IA AW TE Ui 3rrasryuf
SIYTER B! B P! & 3R 3MTeH-foriror B Ferdt 3l
3. TAPRICHS AT BT Hatrel- Riar, o=y, gefm st e
St sraerTt safes & Aeifie TR B uHIfdd B Addl B
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fIU9TeT 57 HTTETT3IT B THTH Bat BT UATA sTel B, Sfod
I Bl 3T TATID TaRY B! ST § AGRIAT Bt &l

STe oJfh T8 AWSAAT & fob HTaeTy 3R gt 2, aY ag I
3rcAfere THTAd oTdl gl 3N HTasliena Rerar el gt
2
faaezren o1 Y3 -wtdFIferd MR- 3nEYfors =ATFA S
onent o g Tute B B b earer 313 #f3dee &t FAwae iR
BRI B THTfIT BT ADAT Bl
1. ttwed sidan 3t argarens forivor- alfass @1
e dica forofa aat, ammer-forisror 3tk Hraeait & forifsa
Tt B mgeayuf opfirasT forsman 2

forarfia exmer ar9amT 531 &1 B BRI B Hogd Bt &
HAGIIAT B AT &, fora safeh sifers Au-Angre: ufafdsar
AT
2. JfdersTen 3T dema ufafar- siftersten afiass &1 a8
o1eT ¥ SN 91 3R Ferra SR erraaalt A o1 & R srcaferes
daTTa 1 3ifeeTsTen 3ifére AT & AT 2, fora safeh astcns
JU A 3ifReR & ABaT B

&TeT 319ATH deTTa Ufaifdsar o1 foriford &3 § A Arern
Srar g, ot safts sifers ena 3tk Agfera 3 Awar @
3. nfRlase $t SewEdar yunet - uee safs ot eare
&TIAT 3TR 3N -FATPTRGAT A ASTEd AT RIS Hidsanaii & aotgd
P B 3AA oAfeh 31U fAmRT 3R sraetatt Bt srferes Tase ®u
A THSH ITT R
faraezre arere 3k daeTene gfegEan &1 He - snTeTnS
gfegwan anglforas HeTfasTel Bt U Hgcayuf 3raemun 7, oA
e safes Bt et sTaenalt B AT, fordfera et auT gl
B HTTATIHT B UgTTeTS Bt GTHAT A 2l STorreT sTeriier B 3rAR
HTTATHS FeGHTIT ST eh BT S Slfeed GTHAT B MER W T8,
o HITATHD el 3R ATHTIS STTER & MR W 8t A6
AT R

HTTTTeHS §fGHTT & T TTH § 3Tl -SAToRadsdT, 3ATel -
forisroT, TRom, AEgYf 3R ARG Sreret fuere Arera
31 Asft &3t & e § ngcayquf yffeT forsm A 2
1. STeH-SIETRSAT BT fABTH- 3NTcH-SATeIRBAT HTTATHD
gfeqme BT MR | $AST 31ef & AT BT 37UsTt Hrararai, framy,
ZTB13TT 3TR ATIRI® raTAT3T B UgdTeTal Pt &THATI

fuere AT & oAfeh 31Ut 9T, 9t Hagaal 3R
Rt 71 fordtetor weaT §1 331 ufdsam A oafp I8 AT ToraT &
135 3ad ofteR Bter-=t et Scus & W T 3k 3 3T AR
P! {5 UeR uHTfad &2 & 2

ISTERUT & foTR, 9 SAfeh Hier Bt HITAT B I 39T B
w4 § 3T ARG §, dF 98 HIE S SROT gid TlAfHAT I S
oI Qrifaqdes ferofar oret § 6T g B
2. 3en-foristor 3R HTAATeH® HAeTel- ST Ffegma
BT GIRT HEcaqUf U&T 31T - forisToT 31 $AT 31ef B 310t simaanaft

@ forifSid et 3R ufReaferrt & srgar 3fa ufafdsar am
frueareT safs & I8 Rrardl 2 f& ude wrae st grdt
B T TR GG 3MHT FUTRA o7& 7| 57 FHS S HRUT ATeh
HTTT3TT B SrcATerd THTT A I ADAT &l
9 UBR fqueze safs 1 &-f, Fgatefterar aiiv smastienss fRerar
FT IR BT B
3. Aegdfa 3k Amfore Fe et &1 frI- fGuewsn oo
3MTcH - 31Tl ad AIfEd T8l B, afed Jg oafch A BB 3R
ATIFYfA BT fTBTA Bl Bl 79 SAfeh 31Ut AT St B
ATFATE, A TE TR B HTGST3N Bt 8ft FEAR ST A AWSTA o1l
2
AFTIYfd dgR ATIIfAE Aen, FgAeT 3R ABRTHS
SIGER & §oTaT 3T Bl
fragzrer 3t AFTATHS He fAgTe - ASTITcH® AIfAsiTe B
3TJAR SARB B} HTAEATY Dot aTedt BeaTial A Jeus el e,
gfod 3o geaTant & ufd safes &t A 31 et & gHTfad gidt
M
@ﬂq&ﬁ'ﬂﬁ'ﬁ\ﬁmdl—&mdlw%\:ﬁ("ldl—\:ﬁmdlW
ufafesan & AP g aifd It At Bt UfdsAT 3ieTeT Bt 2l
fIueze ATereT safs Bt A Bt UfdsaT & FAFST 7R fordfa
P T HAGRIAT B! Bl
1. At & ufy Sere®ar- gqwr s/eR e Rt &t
IRATIST ATel o1l 8l ABRIHAS R SRA- ‘H SRIBd g, ‘IR
AT EAQT ST BT &’ 3T HTTTHD delTd Bl IGT AB &l
fruedett oufeh &) I8 IHsIa § AT Bl & fo iR aer
HTeTf1P TeatTi 2, 3 3ifam I o718l Bl 3393 safeh sTpRTens faaRt
A G T ABAT B
2. HFTATCHS Yageaids - AFTATcHS Jolieaidmst T aref
2 it ufiRefa & aw otk RIS ftedior A =
fuereT sarfeh &t et uftRefaRIl B FieR Bt 3R I
ufe Agferd eftemivr fdsia ave ¥ Agrrar st 2
ISTERUT & Y, SRAGAAT B BAA ABRICHB 3TefHT HloTel
P T 5Ufep 3A Waat 3Tk [T T 3/awR B /U I 3@ ABT
2
3. RRiar 3tk aemaguf ffart & wift- ufdsy & [ 3k srdfta
P TBRITD TTATS 5T & HTeT1AD TATFLT B! THTIT B3t B
fueret ufeh &) adHTe &701 R Higd AT &, TR SreTaeTs
et 3R AT deia B & AhdT &l
ABRICHS Aol fagel & A6 # fAueAan- AsRIcns Helfdgms
TS Bt ABRIHS GTHATSA, ATTHS Heamor 3R Sftaet Agfee
BT NEATT BIAT &l TADT LT BbacT ATAHAD AR B BH
BT 781, Sfed AN & oftael § ABRIHSD S[UTT BT [FBRI Ba
st
fIT9TTT AT ABRTeHS HaollfISiTel & B3 29T A AaTerda B
1. WTAfH® TFAO - fJuegam safs &t aen-rdtefd,
nTeTfres onifdr 3k Fgfera efteaior fdasfra ave & Agrorar st
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2 5 SAeh 3Tt Sftael S Ufd 3iferes FAgfte SrgHa B2 AGAT 2l
2. B sty wgarefterar &1 e - Siaa § &fde ufiRafa=t
AT B fueeT safts &t Hdet 3rgeral & HIoTe & Folrr
358 THBR Bl B GTHAT UGTol Bt &l

A oIfep § ATeTiAe gedr (psychological resilience)
faafa et 21
3. BN 3N ABRIAD HTAATE - [AULAT sAfP T HHUM,
&1 3R FETPYfd A ASRIHS JUN B FG1aT Ieft 31 J 30T
Ifeh B ATATSTD TR HITTCHS Sitael B IR FlTd 3l
4. Sftaer Fgfie ¥ gfeg- sia safts st saemait 3R et
B AGfAT Bl AT 7, A 98 Sfaet @t ufeRefeaat & sifers
ABRIHS EfCcHIVT A FBR BT 8| FAA Sftael Afec 9¢ AT
2
angfors sftasr # Rraszem 3t sufRrar- sneyfers wmre &
FerTa, ufawaet 3tk oTefie saTa ot A 98 R Bl 57 uRRufy §
TR AJdel S0 TaeTl U 1 Jeitd! gaf a1 2l faueer
AT SR B 3rTdARes RerdT R saetTenss Fgeter f[aaslid
P T AGRIAT B AP ! Bl
1. oIfepard Sftasar # IUARar- safesera TR W Rugaren
5Ifeh B 3Ust HIGeTT3IT B FAHgT 3R forafa s & Ag=ar
B B 3TN SrTenfaeard, &=f il aretfres enife fdafaa gt B
g oAfh B! Bler, 3T 3R [T S sraenatt Bt s8R g1 A
TAATSAS T FGTH FeTet &l
2. forem &5 & Iu=NPRrar- Rrenfft & Sfaer & udten aerma,
uferuerf iR wfasy St [Kar ame Fawt 31 Rfueer eame
THTIICT, 3TeH - forIsror 3R deiTa Users ¥ AEI® & AbT &l
TE B § ABRICHS AT 3R H@al Pt &A1 B I81aT & ADT
2
3. TRy ¥ IuAMBrar- aaATRS Sftae & deira, AR BT
gaTa 3R uferuerf safes & AT T B UHTAd B Add
Bl frueren srwfet # dera forison, sgar forofa emar sz
HITATCHS A (GBI BIet H AGAD &l Al 8l
4. ufyarfie 3 amfae siae # Iu=nfRrar- smascns
AqeTel JER UTRaTe 3fR AmTfore Ade & fore smaeas 7
faezre safes 7 8, w7 3k AT yfd fawlia st &, formt
HSe § JUR g Bl
forse - fAueTE ATEET 3T HTaTTcHS ARSI &b ST T8
el giTferes ASe UTIT SITeT 8l fAueze sufes & 3 e,
HTTTT3TT 3T STTER Bt AAS B &THAT UGTol Bt &l TS 3MTcH -
SATeTRGd], HTaaTTcH® forisir, dera Agerefterar aiiz arefis
qerst B faeRia oeet § A gt Bl

HTGSTTeHS AR 3TEYford Sftaet Bt TP TILTSD &I
2| fquede safes o ufiRufart A wmere & S 38 ond 3R

SIToTR EfSedIv A Gl BI &THAT UGTe Bt &l
3H UPR BE1 o AT ¢ & fduegen o« snearfens

39TTA TEl 2, Sfed Tg U UHTAT Heildsifors ufdsa oft & o

e & HTeTfAd TR 3T HTTeTTend fAdRT i Hgcayuf TrereTe

3 AP Bl
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A d2 Aoigpd asbifacii faasy

sf. .oz afra

* yreaTae (Avpd) 9T aRileR oTéie W1 AR T WIS INR AETREer, gSarT (F.9.) YR

TS - 8. JAAIR Bt PUT A A 1923 & Fodd Bt ufd
aepifes Sitfdd UBTfSId & UTg| 3A® 1% el 1928 H IAdT VP
¥ ufd e g3l

TR 3o § aebifeh STdd &b BIRET, Jier 3R ISTe0n eftedt
HTST IGTEVT ATed IUTTsel Gl §H Y BT BT, Fiel, ISTE0T
3NfE Asft Foas A & uma gul 5= awifes Sfifdd war swm

PAB B AR AT BB HHTIT BT € BIOATABR &l
ST eneraataft ot 3R & FaT o=l

3 gl & 33 TBR oI fdsart sTan § -

‘TSR THBRBIR I R’

7B : Bisyd fFeftdll

3t I8 oft g & T % fob-

‘o1e] Afed RRATFaGadRRaq

fosmef fireamg-argd: ag

safafrmrefffaremit

DI 3rAtfbas: AR |
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fFenfarfafRmema Fwu|

Taft Afed eraer: SRR

o gafegs afde IfRsa fifs: 1’

b BUT HHHTHE, S5 3N Bgc B! TLAT37 B HroATHBR
ST ST Tl fbeq e Aeft st of IA aWIB-SHad &
oTeT B

At aeu o Tg oft T s R b aifeh B BroT B STeAT
HTeId Bl $AD GRT & aebifeboifad A&T0T Gerfd &

BIAUT RIS aebifeh Bl BT B SATeHT AT 8l ARAHE S
3IJAR THITTh ot faasId F16T0T Podd KZRT & U 2l ABTBER
I WU gl TR wBrpenst aifes Sitfda & & smer 31 mem
IR § It IFTHIFAR forst 231 HaT 1 &: -

‘T VeI Riggedi

3NfE qrafdrents forfifa wier Aol
ABIR THBR BT I Rzl
BTRRATAAGR: HIstydfaefa
emffeATesTuRT: JHAR HHIEd:|
BTSN HSTTATe FEATEGHRE: ||
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FAS AR 5 BIOATABR &1 BT 31T &

HTHE F AR ‘oroard Al FroTmy’

Fodd of 9ft 3o81 orsal A BToT Bt TR Bt § JoT-

‘gregTel ARGt o’ oY sarurenferfa

T8 IaRYUdY BTod afgeTagdIftl’
31T B Bt BT -FAAT A Qe B AT A ST THPTYUf
T Bl 7, I BT oI BIoT Bl AP 9066 IR 3ref feta
BT &ld & A A & SR 1w & forg siferarf 71 srafq srea
Bt 3reieR B foeweft Refar Fea ) Arermor Sterarer & frg 7
DI BT THCPcIoTeld qUIl BT & qDIfes Pacl 8l

‘aepifep: URIsTfSreneT safarfeoft Riftsdarfiren dooer ofa
o1 Plerel aen sisft Rksfar a=r wforfar

BT B IGTEIVT B ATY IE [T SRR {6 916t & ufiadar
A a1 ueR woflar @13 o Abdl Bl AfeT & S ATewd & Tg
AT BT GIR TP & ATY T AT S AR AT S ATY BleAT ATRT
5T B oIRSAT H HET 31T § -

‘aeped URTe TReTe safeRfdafisaml’ (9.27, SRt 1.19)
AP I1G HIICATURADAT S B: AG d- & JUT-
guffdeaTAassd
uGyafRassar
UR—IagsdT
qTaT agBT
TS Il
TaI U7 Tl
A o 3o1 NGT P IFTERVT AR foRauoT {7 Fetast T
% - ‘amifeh’ BT Bt SMTeAT B ST BToI H UTUT &7 TR B!
B S et BTog Bt AAT & 7E & Addtl Weg aHIfE a9 dD
Tl ST AB! ST db Bfd T ITTLTD o= Afeh A&l arcil

IR & megd, waATe, @a I 3R siférered- 3 fafdne spor
HGE]

IR IHY Ut T asbet Bt ufenmyr § ot a1 & -
TS & TEAIIUT: TEIATEAT: Yo: Yot: | JUifIeATAassar UT: Uit
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eqsATAId B DAY JUledl Adfha =g dqur
N TsdfeRIPaarad eafel F IFTE0T &

$AB of WAD, TAAT, UATITTh AT IcH&T, 3ifaeriifcs
qAT 31T A A 1A dP BRI B AU BT UT0T fHAT Bl

Tqef IHY § UH0T AT, TR Teer agar &1 T fa g
apifpoitiad I eafordi st B! BTod B! 3MTeHT S &/ § Faasl
JAT BT TITBATS BT ST Bl 371 aspifeh & oUTus 3wy & &
SredHfa BT TRIeeT 5 Bl AT Ui A fare an saAwsht 3=
UBR Pt THHING T BI I BToT Bt ATeHT AT &l SRRY o
aIfep SHifad &1 sreavia wHfrard! Ter I fBar

TBIeh SfAd U 3cad YeIdTel Picl &l Poad S HHTHE 3R
§ St & a1y A aiferarer sraarur ford B
st 3tz awifes - ‘amifthia SroueT wrEfd wmE:’ e of
USTG YoTR USTer § aehlfeh A HTHE 3R & St Aef 3rféres qRram
Bl a¥IA: HTHE of 3ifAenfF @R (2, 85) & gula § amifes
TG BT TRINST TR P UATT & #U § fHar gl
HTHE o TS BT 1 a1 ¢ P ampifep &1 31ef THcHR arai-

‘gep1ef orseIfehieieRT Boudl (5.66)
I 9 ITHTAIHAT AdRAGsadl’ (1,30)

3T 3rfAeRNfE 3eidR (2-85) & qufdl H 3eala asbifeh
TG BT UATST ST6TBR S UATT & 7T A fHATR| 31d: HHE S AT A
YU BTeANfET BT &1 Tbifeh BT &7 § | ART THCHING 3R
STATERUT B FAD 3Teddid ST Bl

AT HIod Bt TUH TP & 3R &l BIod 31T HUAT A
JUd B! Bl 9THE of BET & {5 ampifes & arema § w1og 1El grar
Ig B ATGT BT, HIYUT AT ATdT &l Abd! Bl

HTHE Bt Bfd T AT dUT FToATHS Ifeb Gl farg wTat
a1 fIseg Fod® FTMAIRE B eIBR ATelal S U&T & 781 81 3
TIHTAIP TTBR BT Aol B ARNEN B

IbAeH 15 S fdaua sifes TRl & St HroaTens
Pl B abIfeh 3R THTA b -5 G AT H SieT &l TAGUIAT B
ToaH & wTHE S AN § 3 9ft aHIB B Sredsta RaT Rl HST
ProIfeh BT 31Te! fadwet fBaT | el of Abd U A & St Bt a1
! T80T farT B 91T o DRI WA TR IS Ra 5o el SreidRt
&7 abIfh & 3iedsid qufsl Bd gU ot & &t &t efte AT 37 smat
A ATK Tt S BRUT 5701 TP gures 37 fafere &, der wema
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fEIT R 37 UPR IS ITeibR TG BT U1 3311 371ef & B & for
31ef & AT URIeT aTHeT of 31U AredddR I3 (1,1,2) F B
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AN STTol URURI Ud oidl G 2fd : U 31eaR101

Qo= gaa™

* e weas (aftra) &.4).%5.09. ae WaeR qeifiened, duar, e ssar (9.9.) aRd

onter AT -

HRART FTel R feq St Ufieran va AP §iTeT WRORIST & A U6 8l TE BIct &M 3reUdT 3MeATend Flel b
Hifa o1dt 3, afew sefa, foren, fagme, Rifeaar, Ffded, oo, IRl Afdwar aur wafar 13Rew1 S fafdy &1 o Fmfda
B Bl HRAT FTTeT TRURT BT I 329 TSI & ATTSN0T fAHTA, 3rTenatel, e IdelT Ua eiddeTur Bt HIaeT BT fadTA Hett
Bl HRAT 1ot WRT & formfor va e 1 Afesp, Stes 3R St RuRnail &1 fA9hy Fieraret @R 3o Saf sofat o 31f@AT, sreidiaars,
TGS, UfISIg, AT T ATcHAIH S Rrmidl T ATeIH A HRATT fRidel &1 13 k9 Ugrer 3 HeraTer AErdR TrT ufearfed

HToTadT &t Afde Ud saTagriie Sitast & fore Ofya sear

Rieia anmet oft feass enifd, wafaror FReToT, AT ARAT, Afd® Agea dur Aad Gt & Fes & sredd Ui B
TRA QNE-US § HRAT FTeT URRT B TR, Sl Gefel & Ig97a, IAS T RIFTA! dUT HRA 1T URRT Ta S Gofet F
AT BT fIBTUTHS 31Tl fbUT ST Bl TE 38T F2rfaT 2 b Ster gofer st st Tormet! @1 3ifdre 3o ®, St 3t oft

8G Pt — IRAT 1o W, Tf Fefe, 31fdAT, Swidars, WGTS, 3URerg, seTare HEER, HRANT FiTel HoTet

UFATaAT - $TRd B Uil B1et A € 71, Gefer 3Tk Fpfa ot
yffr o1 STaT 31 gt RFIefia §ie WwRT & #Tag Sftast &
smeafens, Afds, AASIE dun Sifge RerT & J9Te T8
T Bl WA 1o TRT BT Y 29T Sadt Gl AT Abefiad!

AT FITeT URURT BT TRV~ HRATT FTeT TIURT U VAT
AT FTeT TUTTeA &, foRTaT faeT gaTRl 9w & 32| $HT 329
Sfes, FHTS 3TR U & HET Agford Haer AU Bt &l Rt
STTel W bad {9187 de Hifda i 3, sfew I8 Sfaa shia 6t

Tl TGTel Tl oT8l, Sfod odfes & afl, fdas, areaTgemis
T AT safebea o7 formfor et Bl HRAT §Te TRURT
BT MR IG, IUTeTYG, YRT0T, AATIAVT, HETHRA, ST ATfeed ae
SteT AR SR TITeitet 37er Bl 3o A9t oF aTReftr Fgpfer o gofet
B AYK SoraTl QY wu A S sefar F e, aifdA, HwHUM,
SNTeHAIH AYT AF-31Racd S RARTal S HTeTH A HRA fireder
B TF 13 G20 Sl St sefet Faw enfifes e g, afew v
dgnferss v e Sfasr-zfic Bl I8 AT BT STATF AT,
adeftaar gur aeTRcayuf Sftast Sftet @t IRoT 34T 71 adaTe
A § 519 fyea &, urfaror Fese, Susibrare 3k atfas geat
& 7 St it A S W R, a9 Stof gefa ot feremd srewia
UTAf3T® Uefta giet 2l

AT F ILT- FA AMY-US S TW T &

1. HRART FTel TRURT B TR BT 3 HeAT|

S gefet & 35 vd e 1 ufia wegd S|

St gefer & v Risgidl o1 fARawoT S|

HRATT Tl W & SieT G9f T B ATl BT 31EAAT BT
ANBTeA e FHTST § Sel Gefel Bt IRATIST BT Yeridsst el
eﬁﬂuaﬁ‘r - TR 31Tl TUIATeHS Ud fA*S3TUTeHes U fer
B 3reel | g fgdiaes At o1 Suier fdsa srm B

SRS

TS AN UG TRd Bt &l 398 aneanfenasdr, Sfaasar, g,
T gefa S s faw Aftafera B
R el URTRT BT g BT & -

‘ar e ar fgw
3rurtq gt foem aafds & St BefsT &1 3FT, SereT U ' A
T B
Wt ge wiuwr 3 v w fAdteand:
TSI Ud Sg3aT efteastor
3ITcHSITol Ud STcAfIBRT IR g1
e va aififire e
UG & AT AT
AT U f3as 3t @it
Ag-31Rded Ud fdeq dgea
7. TIed HeAT0T Bt HITST
& gofar &1 FAfem ufma- Se enf 9ra & J«d urita enfife
g g1effores AUGTRIT & 3 U 1 Stof URURT & S1eRAR 24 dtefast of
ANT-TARIT W ATl FAATS B! AT Ua & b1 A1st T9rd b
T el srusa (3mfaemer)den sifam va 243 dtefe: werars
HETAR FaTH! AT STTa Bl $oTaTel HETIR ST STl TsTHsT 599 $aAT
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gd derett & forde Fsamm | gamml Isgiot 30 a¥ 3t 3y § It
Sftaet &7 o1 B HSR dURAT Bt 3N BacTgiTel UTH B & 916
HTeTd JHTST BT JRAT, A, UTISIE Ud STHIIH BT A2 el
TR Tt & SrfeTs, &, ugafar dum Ao SRAHTSTAT BT
faRYer s denm AxTeaT, HHUN v afds Sftae iR 5 k=
Stat gefar & g faia - sreraTer HETER o SyEvY S UT mETad
3TfEAT, 31T, A, 31Ufare vd SRt & UTerel W SR fe=m| ug
TETEd & AT - AT FIB GofeT, T et 3TR F=IS Tl srerfq
et uTerer @t off feremm &

1. 3ifEAT- neTa Sitaet & ) 3MeR FTArH B - MR 3R el
3R Sftael &1 sATagIfie uel g 3k AR Sgrfeas| et S
ATTATE, FAT HIAT 8 3R AT BT R, AT AT it Bl 3R 3z
A - ST ve-gR W anenRd Bl St gefar ot SmaR HaraAr
3rfEAT W 3nenfia 1 ifEAr wmt end: ot g Ay B sifdAs
MR- AR # & n1ea &1 e farfda R I8 Risia arearféer,
ARG AGHTT, U] FGIUT AT UIATRUT AT Bt 3megferds
STEMRUTM3T & 3FefHT 2l

2. AF- FF 3N e &1 gt Afds Rigia B A &1 ureret
SIfs & T, faeara va AmfoTe St & Jes s gl

3. 3FAY- foa 3rogufer fasedt avq BT 70T o BT & BT B
TE ATHTAS AT Ud Afe 3ImR0T BT MR B

4. ggrad - sgrRf o1 oA 3ref seniIw va sfoga-forerg
B UG HTSIRAD U 3TeATfeHD Il BT 3MTEMR AT 31T &

5. 3rufiErg- smufiarg o1 aref & smasasdr & 3ifére Harg o
ST TE AR IUHIHIATS, AATEAT S IHEME[E FIgaT adr
vafaRofia sRigersl @ Ade i TEID Bl

Stet enf T Mgt onfdr 3 foru Rferer Surar eftesra B, A shirees
J/Y T SATAT STAT S S 50 TR 8-

1. TS - TS Gefa &1 ey A ¥ Yt ead1 & ATY
faear a YRT @S A Bl S sefaT § AGA HEcayul Tew Aer
nTet 31 ARG Fefa o1 Srfdmm sufes St aenT va IS I[uTt &
fIearT AR, 3AD AT T HIeT UTH AT JAHT oTel &l

2. HHI® FTol- TASD STl BT A 3ITcHT, BH TF 1T b IR
T T 3R TR T A B TSP Tl UTH o P fo1e safp
B 3MeTRA €Tl TIH 3HEITeT B <11 TR

3. 9A=® iy - I=e iy & sidefa s, A, 3Ry,
A sgraef va 3rufierg &1 UTdel BT HEeayyf 7, ife Hel
3T B AT H TP G9f ol Td FA=ID SiTeT B UTfe o1g] &) ureft
B

AABTAATG - IABIAATG Siel Gefel B ATH TEeayv! 3et Bl FHABT
3ref & 5 Uds avg, faaR o A & 391 uet gia & 5=t sft
o &t Fa ve eftedior A AHF Yuf AT & & ATl
SABIfoded EfSed! TaTHT oAfth & B § AT TIoTol BT UATHA
BT Bl adled [Aarerue TAsT I ATHGRY dUT AW BI
TG el BT BT BT | SeTdled BT UGHT RieFTed §- ATUETAT|
T U deMfores Ua AT Riegted 31 I8 sefa-gor A Jamfers

Zo1 § oft mder ut 9ot 71 fAea- faeama demferes snead sl
TR 3Tfdsga ‘ATdEaTs’ (Theory of Relativity) fagmer &1 v
TS RigTed S G181 31T b SgARPIAS Td ofeads AnTa §
NABTAATE ATHTIAS AWIAAT 3R erifaqut Ag-3rfaea ot
MR Fo ABaT &

TG - WTRG ABAAG BT SITERD R ¢l TS AR
TS $UsT URRUMAIT, AH, FUTel Td ftedivr & AR AT
& ABaT ¥ WS A Bt e vafe fdar & forofa @t &
AT & auT fGdeyef, Agfera va demfers eftemior smuere ot
TRUTT T 2 3MEYford AL, SARILARS, AHIASG A7t v
Iemfer Ul § oft 78 Riegia sreda Ittt AT STaT R

o figid- S sefa & AR v safts sruet ouf &1 ¥
RGN 1 St &t o STem amentea Asaa &1 faRter fdsan g v
SIfeh BI IAB BAT B MR W AT 3ot BT 3187 S 3reay rf
grer ufvorm e §R o 3rgger uftorm Ieuw Fa Bl Ig Riegia
safes # IaaifRica @t e, dfas S, smeaTgenad,
3T, 3TMeAfIaTH T fAHTA T Bl

W FTer TRt B St gefe o7 qreffers Aterater van adurr
7 urifdrear - smdta sefa ot &fdra emrar & Sa gofa &
faferse Fener 31 St el ot m1era Sfiaet, arment, &, Mt aen afds
3TRUT Bt VAt AFferds Ta abHTd SIRSAT TR B, foreat
R FTeT URORT B A5 STl g Gofet baet aneanfens faer
de Hifia 7l B, sfow saaerfis sftaer & forw sft Fuse msfeefa
UGTS BT &

1. ugfaror H3&o1 & Aaa Re™- Seay ufads i
UTPH eI AATEET B FEMEE Frgel b HRUT YIATARUT HBC STET T
B St Gofet BT 3rufierg va Sfta - &1 Risgid FaAeri & g ford
IuAtaT 3t UFfa & AU ST AIY 3T Bl A FTA
(Sustainable Development) & fore 3maeas 2 fds mesr 3rustt
SNMALTGAT3T A A IUHIST B 3R Tpfet & AT AGford AFer
S0 TW| Tg EftedIvT et gofer # Ut wu & ufdurfea 2l

2. TWHH® TR T ATeHfAB™A- 3nYford Shaadett &
BRUT d11d, T Ta 3raRTe SRt ATt 96 I Bl St sefa
3Teafidet, &JTel, AT U ABRIHSD Sildel-efee & ATeqq A
mTeIRies onifd 3R senfddrT o1 aTef TRgd Hear &

3. Mfd® dAgea- o UART, SUUR, A TS forem &
&5 T A aigea B ATTLTFAT IHT B AT W Bl Sf Tl
AAfeTs3T, IARGTRICT, IMMeHAIH aUT AJT-HTT W § 3aT gl A
30T U 31Meef Siqgea & forw anmaeds B

4. fdea oifa va sifEwAr- Sa sefa &1 got amem arfdAr R
$19TdTeT HETAR o T, It 3TR o 3 {6 oft Sfta ot e o1 ugamer
&1 Aol fl adnTer 3fdas ufteed & ifd o v enfife
agef o7&, sfom onfd, ATeTaTfereR der AR AgATeT Bt
SMERISren &1 AfS safes 3k wree 3ifEa & fagia & e, at
e gd & vae gt o gt Siestt

5. &g anmefya fanem- wsdter frem sfifa- 2020 smedtar gt
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ToTe! (IKS) @Y férem & Afraferd &3 R a1 qdl gl S el

Risgiagacy, iféT, sieniam, 3]sl va Afgvupar faafefat
F Afde va TIliie e § 3redd A8I® & J5d Bl

gea:

1.

HRAT ST TR T Stel sofe &t fdamery v faeafdare
TR B UTSIHAT # oATUS ®U A AlPaferd fam s

Oy amenfed ferem & sidsta aifgaAr, A, srufearg va
JaTdare o Rimid! &7 saTagiie ufSrerr fem sl
St AnfEea va urfter siert &7 3 fSreetteor den fafdre smumait
T 31efaTs e Sl

WA STeT ToTTet (IKS) R siafdeae one &1 ticarfad
faam sl

UITaR0T FA3&T0T Ud Add fdera & dfaat & S gofa &
Rrgial &1 FETaer fan sl

Jaraft & 3iremigy, Sfidsar v Afoe IavetiRica fdafa
T &g ATOTRGAT BRIGH FATerd U ST
fFoafdaret § HRA $iTel R v S gofe R Aoy oner
Pg TUTfia fsu S0

forsese - 9T ST URURT At Ut SiTeT BT G el Sfod
TeTa Sitaet Bt Sifeds, eaTfends v AT efte A AYe Fetlel
qTeil U AT Siidel-Usd 8l 33 WUl & fJeera § S gofd &1

AVeTGTe 3redd Heedy, f &1 31 aduTe 7ma ¥ o9 faea f&am,
ATESTLAT, IUNTHIATS, 57d IuferdraTs Ua ufarvufter dase St
ATRITSN A F ET 2, A9 Stet Gofel BT AGford va mrerdta efteapror
TS TT AT TR AT Bl FAMIR HRAT FeT TRRT &
eI § St sefet &1 FgRia rumet Jforfeaa s ser arfde
aun st fRreTait Bt AwTette ferem, sfifa fomfor va AmmTfores
Sftaer & srferTfére sruarrm Sirer arfgul

dasf sy gft:-

1.

ST 38T PAR (2024 ) ‘HRAT F1el T S fafder Fgef:
Stet 3o & vty fd@r’ SHODH SAMAGAM ISSN:
2581&6918 (Online), 2582&1792(PRINT) p-405&412.
issue 2, Vol. 7

§5% (2020) St enf &1 AXS fJaerer R 3BT TS’
Chetana International Educational Journal ISSN-2231-
3613, p- 33-38. Issue 5,Vol.1

St ERTeTe (1975) ‘0T Fwpfar § Stat enf &1 Aerarer’
TEATGLT AT AT Ufeug, $iaTer|

Jain, P(2014) Dharma and Ecology of Hindu
Communities: Sustenance and Sustainability. ISBN
978-1-4094-0591-7
https://www-drishtiias-com/hindi/to&the&points/paperl/
jainism&1
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R 3referazern ur 3aet usra

sT. YPoare AR
* Fere sTeaTas (SrfeTRT) URT A T HidT g8 AT AN HeTrener, Frareh (7.9.) TRa

&7 fIB3T0T TRgd BT B

oY ARTS - 9Ra § anfearft Agerr Afdt & uepfd & Arer Agsftast (Symbiotic relationship) Fermfid a2 Sftaer aTder B2 3T
B 557 URURS 31t & Siweftr dYert o1 {9 ngea 1 Sotet I Iuerser Tst-gfean, Ust, Grert stk wferstt o1 3u=iien d st & IuaR
o B B 3 571 1 vealT-Af2fraT (Ethnomedicine) IT olies - 3NN T8 UIURT B&T ST 21 T8 URURT of bael IqREYT HIGT0T I AL D
2 gfos nfeardt AuTs B FeTeiter srefearawen &1 Ageayqut 3mem $ft Bl adaTe ana § sfiwefty Gtert o1 dfeas arair aft 3 §¢ &
, format anfdarft wgerat & forg e 3R 3y & 1Y 3iawR 3cuz & W

TE QNer-Ust IMfEATHt AYGTIT 3t Sfrwefter wRuRTaw, Iads FTeT-Ata, fweftr Gter & Iurer de sert Icus 3Mfefe Hemastan

orsG it - anfearft wgew, uRuRe shwefta g, va smdter srefoawer |

TFATaeT - R fafder Avpfamt, wRurar ik AgerIt &1 S
B 31 AT § 3nfeandt AuTS &1 fAeiy Terret § aur anfeart
ATTST 3T 3BT 31ed Tt &1 3MfEATAt AT a7 Sftaet ugfar
& ATY STERME A 3T §3AT &1 I STOTeT, UTST 3TR TP feres HATerT
R forsfz 7ga ) anfearft wmrer o6t Sfaet Qett, Fwpfa sk uRuRe
Tl TIOTTEAT 31eiel e &l 10t URURTaT F Siwefter dreft ot 3u=iter
fa9ry WU & mgeayuf 21 anfeardt oot Afdart & Sorert & Iuersy
STSt-gfet 1 utet ffdre et & IuwR & forw B MR
A URUfYe fRifdsear vurmett &) oites fRifdsear a1 veatr-nfe et
SET ST ¢l TE b Uil gerd: ITgsferss Faneret R anemfya
Bt 2 31 san qert, orst, ofY, 8161, et 3R St &1 IuATer
faser STaT 31 3 AYeT UPpta S ATY Bfores el [ & 3T SfeTe,
UETS! T AT & AU forard & Bl It Sttaer e,
ATl 3R TareT sgavyr Uefie Famest wr smenfia R
3nfearet I # uRufie Rifécas (Traditional Healers) &t
fafSrer STt 3 STTelT SATAT R S -
For

HABT
EES

apfora

o1

anfearft eer didt & dist Srst-gfeat &1 e ure B 7
3R TS a1 T IUTR B B 37T 3Meforas fRrfdsear momett
& faerA & sTag[s snfeardt AATe § URUfs sivefa s ot

IUATIrar it g3 B

AT > IR :

1. anfearft Agewrt & el e Bt nPfa St AW

2. Sftwefta qrert R TET-FfeIT & IuTeT BT 3r€TI HI

3. anfeardt sttweftr wRurT 3t Tt srefoaazen & Faer &1
e wuT BT

4. Siuefta et & FReToT TR e & fore Fema =l

3. ongumfd - su Mu-uwr § forafeRad umfat &1 3uter

far s g -

1. f&dus aa

2. gIA®, oNter usl, IBRY UK, §eeie A

3. guldTeHs 31eaTel U

4. AmIfoE-3nfefe fFedwon

afeea Ffter - snfeandt shwef simer uz fBuste esftar srezrrer

R & f3fSrer It F anfeardt shwefta s1er R o5 it srea=ret

ey g

HET URY - 0e vyl 7 a1is, 9fter, Jom 311 e Srerertiaat &

ta fdsu sTe 3rearreTt A UdT I & {5 3 AYGTT SHoTeAT & UTY Ao

aTet GYer o7 SUATST 311 ST &b IUTR A B 2l

3IGTET & fore:

1. et &1 Iu=ieT gER SR uferem erfts ToTet & forg

2. " BT IUAST et AT &b ITAR & forw

3. 3NIel BT IUATST UTaet 3R TR FER & forg

oetHeTg - axiiers & anfearft Fgert # off urufys stweftar

www .nssresearchjournal.com

Page 47



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

I-IK Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

July to September 2026, E-Journal, V ol. |, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

FTeT 31 d fasfid B T8t & feardt ofter Sistett & fieter avet!

STSt-gfedt BT Iuter AUGeT, FER SR U AT &S IUAR S

fore s F

wEs 3t anfdem - sews otk sifden & anféardt wgemwt &

oft Stweltar QYert &1 saTus IuNeT fbarm ST 1 B3 onert & g

3T R {3 3a1 &1 & URUfYs Rifbcas! B APs! TR & uler ot

SATABRY gt &l

afec Adten & ume forsa - Iuctsy AR & 3reaT A

fortforRaa v forsadf wmet 3ma € -

1. onféardt agern & ura sfwefla dtef &1 srad A%
URUIe STTel SUTs Bl

2. IE el gEIA: Oife wr & aregm A WS & dich
FATaRd graT 38T 3l

3. gftwefter Glert o1 IURNST IR FEIUT B ATY-ATY 3fefas
e & oft ngcaquf yfteT forsmar 21

4. 3ngfors AnT # 50 URURS FTe S AWK 3R Jgmfers
3T Bt TALADBAT §G 375 2l

AT BT AR- 3T AT | 3rTfeara swefr ser A Aafera

farfara geaat, enter ustt 3R Rt &7 areerret wRqd fdsar s

FAA IE I BT ¢ S anfeartt agert ot urufies Rifdsear

U e Hgeayqut 3T Ittt &l
3t & 3ty § anfearft Fgert & e Fre, g

TSt - qe Ietds IuteT T fawgd faeawoT wege fasam smwem

31 GYeNt f 3gde ¥ e & w0 & oft Srer Smar R

AT BT AEcd - 5T 3EAAT BT HEcd follelfoTRad BRUN A B:

1. afeaTd! URufyes FTeT BT &0

2. onueftr alert &t ugaTe 3R IURNST BT 3eIRAT

3. onfeardt srefouazen # sitweftar Aame @t yfieT &1
fewor

4. amtor 3R Setendter e & foru o7 3wt &t ugaTe

TE I1eTTS 3MTfearddt AT B URURS FTel TUTTe! B A

3T 37D 3Tfefes HEed B ISTPR B H AEID EraM|

eI Bt HATY - 3 3reTTal ot po AT off &:

1. Aeft anfeart et o1 favqga sreae Fsa IE 2

2. URURS §Tel H1ad R § &lel & BRI FB ATIBR AET
& AP B

3. 3MeTUS GHIAA: IUAE ATfecd 3R Rael o amenfia 2

4. A ¥ nféardt AgEI- 9mRa § ersier 700 A 3ifers

SeraITtert utg STt 21 3 g fort st & foram wet &

e TEY TR, BUIAIG, FRES, 3NfIem, SR ST,

TERTSE, B8 QT ¥ UgW Setorterdt : sftd, a1s, Jomm, e,

HieTeTT, BIRG 3MfE | 5o AGGRIT BT Siiaet STt TR TTHerdd

FATET R SMEMIa B

anfarht Fgara aftz uepfd 1 Aa e -anfeandt wme &1 uefa

& ATY ITERT MR AGford A €T Bl J ST BY Bae FATENT

T8l afeds Sfiaet BT e ATeTd &l Iaa! Aepla & Us-Gter, sifa

3R ugTst @ enfifes 3tk AmTfoIe meed &t B &% anfeardt
TG faQhy Ust &t ufest aTerd 8 3T SeTet Iutt &ed 8l Ui &
ATY 37 "forsd AGTY B BRUT 3TEaAt wrort o1 fafdrer qverf &
3ol 37t IATSTT Bt aTEd SATTHRT Bl B

5. anféaret situehar gmer- snfeandt @urar & sitwefter gt
B URURE STl TUTe & ST 8l TE §1TeT G&ora: forret Arar A
EITH@'HT%

1. 3rgera e Fet

2. et @ diet gwaiazor

. VTP FATEE BT IaeTidwa
anfearet wiver GYert & forret sreTt BT IuMeT B -

e I3, O, UAl, B, B, dtoT - et fafdrg ATt &7 TR
fsan ST R
anféaret sitweltar e &t fAdward - snfeartt wrer Soret &
Iuwrsy GreNt ot ugdTer 3R Iaicp itwefter sputt & IR F faga
311 3@a Bl anfeandt stwefta fRifdse vomeft ot o8 fFervans
&

1. urpfaes smenfya Rifdea - o5 gft awe 3 mrpfas dwmes
R e gt 7

2. aA¥dt 3R Fgas- gz Rfsen gonet anféfe wu 3 =t
grcft ® 3tk amflor 1t & arr=ATett A Iuctser gt R

3. o FWHTT - NfeSier Mpfas fufeRn & gerema o0
g 2l

4. gAfaeur & AP - Iz fRAfdsea yone uarfawor & FRemor
o oft SoTaT 3t B

5. el & it gzarafea st

6. TSI JUSEAT

7. ®H AW

6. uqw sitweltyr W& =71 wgeq sty IFST IUAAT -
Jitueftar Tér aTeta FaRe & foT8 31 TEeayu! 2 ot SuNeT
YT, JaTTett, Reg 3R Erenreft Sft urufyes Rifdsea womferet
7 fba STaT 31 $1Ra # &Rl UeR & Sitweftar Gié ure ara B e
A 31ei GTel B ATTBRT MG AYGRIT B UTA URURS 74 A
U B $B UgE NueftT AT
oftm - Iuier : can AeT, FHHUT, FTAT Bt FHRT
gerft - Suer: FET-TrRAt, gER, 9T T
fRreita - Iuer: nfeRen «rfes soTe &, gER, mehE ferarsor
JYTIT - IYANST: BT, AT, ATA(AB IARET
Sriaert - Iuier: f¥erfder C, urde, a1et 37 caar FaRed|
6. AT YA - ABG A TS JUIBRT YA TGH TsT-FLt
Bl g AifYe FHSR R e, RfheT sgTa, 3R A1 uferters
&I (FYferch) Bl HoTgd Bt B foTu IuteT Bt ATt 31 YH
3R afge St sABT AT TR ABA &

7. @AY - UfAz B, 57 ‘Ssarse &1 7= (Kings of
Bitters) ft &&1 1T 21 TE JBI WU A foraR Bt 797y T, U
a5 FURS 3R e’k B AeT UfeRters eman (Fgferct) et &

A b ON =
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fore Supet fdserm STaT R
g AN & IuAR S N8 - nfeardt FuTS caar Aaeh st
& IR & fore &% Ui SiuferRrt &1 Iuier Har gl
SGTEI:
1. ofm
2. geal
3. AT
3o utelt & SaroRreRt 3tk Forertedt spor ute Srd B
gt otz miwafarit & Aer- TSt oot AT AIAUTIRTT H &% gt W
o ey Gert &1 Juter e Srar?
SGTEUl:
1. SIS
2. 3regeen

31 UTEIT BT IUANST GG BN Bt 37 &SAT BT Holgd Beet b
ferg fasarm ST 2|

anfearft #fiet 31 Gt a1 IuteT UTRfie IUAR & wU F
B B
ey R o ot BAftmT - snfeardt ager § shufé 3w
T B B3 URURS fafert wafera &
1. DI - FTS-FFIT B uTeht & IqTeTaR BIGT FAR 52T T
21 I% fafer gur, Adf-wrt stk dAmnor & 3uar § Juieft gt
2l
2. @Y - oo Gl 3t ufmt a1 J51 B RAeR A Sera S
2 3R A oRR & merfaa et R SeTrI JTaT B
ug faftr gera:
1. @@
2. cEr e
3. oud
& IUTR & IuANeT Bt ST R
3. W - $7 e &1 W formreras A e S 71 g
UTde 3R AT UfRIES &THdT §gTot § AT 8T 3
4. gUf - 5 FE-FRIT & JwTHR IeTHT U FATAT ST 7
3R 3 utett a1 g & AT for ST B
7. onfEardt situfr aftz Fared womeft- snfdartt fifdse
goTtett forret Riegiat uR amenfid &:
1. UPfd & AT AT
2. 9RR 3R 7d &1 AT
3. UTPHfde IUAR
T Rifdear usfa & amen:
1. sAwd
2. TSI JuSEr
3. THGWHE
AT BT AR - 3 NI § IMear{t AT St IRURS
farfdsea vomett, sftwefta Grert & uener stk uRufie fRifdserst
T YT T faga et I e s 31 78 Faee gl &
anfarft FuT &1 Sftwefta et 3rd AP 3R JFfores efte &

Tgeaqut B
8. aitutfiar @& &1 7 3i: anf¥art sref=rawer - siweftr
Grert o1 anfdaret srefoaawen & mgeayul AeTaTet Bl I SeTett A
TSt-gfeat @1 Harg Ta T 3R 3o T SToIRY T Sitwefter
BRI BT ITd Bl 3AN 358 STTaf¥h 3T UTH &Il B 3 faea
TR W Mweftar grert @t wier At A 53 T B YIS 3R w e
IeUTGT b TG IUANST S HRUT I 151 3Mfeds efte A oft meeayof
ol ST Rl
I > AHd
1. orSt-gfeat o Herg
2. Suefta qYert @t famt
3. 3y Suforat Bt amyfet
4. SiOTST 3cUTGT BT SATUR
9 1 3ntweftar Grert &1 IToIR AeTTaR ¢ W R
S&@Igul:
1. 3regeren
2. ABG gAS
3. Jdsien
4. STH™

o1 Glelt @t mveT AT SR wmigfewet Iaent  aiférs
R 3fearft Fgerat & forg shtwefta Tter oo rareed &1 amers &
& afews s &1 Jrg A 2
SEATT BT AR - 3 NI | 3NfEIRA AYGI, I URURS
Jitueftar gmet TR Ul & AT I A BT URad Tgd s
ST 3| ATY &t Sttwefr Gren & maca 3tk anfeandt sreforazen I
St YffieT ot oft Fuee fdsa s B
anyfers fifsear s urRufve et - adure 7w & snegfors
firfdsea oTett &1 fde Aot A g3 31 39 STage sMfeart
AP § URURS fRfdeat &1 ngeq a1 gar 3l

31TST B3 AgTToTdd T 3R onerepar smfearat sitweftr simer
BT 37T B T3 & dT1p oY 3NweftTr Icure FrpfRra fdu o A®)
anfEanft aure # Farex it dAvpfd - anfearft wua &
TR Bad ARiRe Rufd gt sfew amfas sk sneanfens
3qeTel BT HelS AT ST 3l

@3 anfear{t Agert § AT & Fae RIS FRUT A TE
sfew smeanfens srRoUn A oft ST ST Bl AT BF IUTR
uRfet & enfie aresarelt ST Yatt 1 8ft Iu=rier fsem Srar 2
AR & 3R - sitwefla qrert & & F anfeardt Fgert &
o0 &3 TR & AR IUTsY & TDA 2l
1. F¥t-gRAt &1 darg - I8 snfearndt ARt & forg sma
BT URUNS ANd Bl
2. aituefta Qe @t @A - o3 aArer a9 sitweflar Grent 5t
Idt SR 2
3. IRITHIO IS - TSI -YRAT B FaETe, I Bt IR
TRATHIUT Bial B e BYe IateT TUTUT fau o1 A 2
4, g Icurs formfor - Tt 7R W gt 3cuTe el SR
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T S &1 Fd B

aitwefter qter itz srefoaraze W sredAet - &3 oNerBaran o

Sitwefter Grent & anféfe maca o1 ot srearer A R| 31 Srea==it

A I U g3 & b

1. Siwela dert o1 samaR amftor &t snfeart &t & s @
HEeayUl Ad §e1 AT &l

2. gdol IUNST & T A AR S o0 3/ 30 &1d 2l

3. SNttty Qe ot DA A faAre St 3 g6 ADA Bl

HRA | 3MYATES 3T gt IcuTa! Bt TGt AT & BRUT Siwef

Greft &1 TR ot & IeRia & wT R

9. Jftwefta dted ®1 Afdae aoR- Ao w@ReT Farea

(WHO) & 31gR:

®  TITHST 80% ofteT URUfYe fRifdsear R forafz 3

o Jiuefly Gient 71 3fdas somR 100 faferaer stek A sifére

2

oA 7 oft ST Seural Bt T At A 5 W R

arrﬁarsﬂsna%mﬁgﬁﬁm

goll Pt BTy

URUfe STl BT g

angyferas Rifdsea &1 e

Stwefta qrert @1 sreafere qigar

ISR A% Ugd I BT

samﬁﬁaﬂﬁanﬁaﬁwaﬂamaﬂ% ¢R sraR & @R

Stwefta GYeif o1 FHe0r e & Iur - nféardt Agewt

URUfYeE WU A FoTell 3717 G B AIGTUT Bt B3 [AferT fasfia

GRS

S&@Igul:

1. ufaw aet (Sacred Groves) &t GIWRT

2. a9 ust &t gan

3. Gren &1 Hifda Su=rer

Sof TRURT3T & BRUT oid fAfIerdr 1 A&T0T gt 2l

Sirweftar Grert &1 Femor

3rfaret et &1 GTdrasitaoT

BRI TreTaTatt BT fdrdr

Swefta qrert @t At B Forar

3nfearet Fgar B nfereror

mm%w%&nﬁaﬁmeﬁaﬁél

SGTEUI:

o I Sweflyr utgu &5 (NMPB)

o IV HATHA

TP AISTITE 37T UG - HRA AIBR 37 [Afdrer 357 TpRY

& sitweftr Gient & A & fory o3 Aiotemt 9= @t &

ety situeftr urgu §it¥ - g e Sitweftyr Gret & FeoT

3R A & foru &rf Bt Bl

FS U 3¢9 &:

1. Sitwefta Gt St DAt B I@TaT =TT

R

SIEE S S

2. faurett &Y ufrgror g

3. 3itweftar Gert & FReTor Bt Fgrar e

TGV HNTAT BT Y fABT- 3R TSR BT YW HIH URURS
Rifdsear vonfernt &1 sgrar 3ot & forg orRf Sar gl

A O & wTedw & Sftwefta Gt & srgAenst IR fGert B
MeaTtgd fam Srar 2

aféarft srefsaazen v wema - sitweftar gted &1 sIUR
3Nf&arft A Bt srefcaven Bt B3 UGR A UHfAd HaT 2l
HABRIAS UHTaT:

1. ImaHgfs

2. AR F AW

3. amitor YA

4. URU® SITel BT HIGTOT

FASRICHD THTA:

1. 31 gigar & ure ot St

2. IR I fadtforat &t syffiae

3. 3fdgea @1 3ema

wad ™ @t smagAwar - sitweha Gret &1 et Faq
faarT & Rimidl & 3RAR Eret aTfev| 537 forg ferarforfa sur
IILTD -

GYer @7 FRETOT

Agmford adids A @t

SNfEartt Aget &t 3Ra goa

TTRT TR WR TARGB0T 3Tt St TS

oiR ao Hifda uga - srfermrer snfeantt Agewt &t
3ﬁwsﬁa€rsﬁ%3ﬁamaﬁq§aaﬁﬁauﬁﬂ

e fadiferd o1 oind w Sgt-gieat wiie @a , o
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and more diverse sample is recommended.

Abstract: The growth of digital platforms has transformed consumer access to products and services, contributing to
the expansion of the sharing economy. This pilot study evaluates the preliminary reliability of a structured instrument
designed to measure consumer acceptance and patronage across sharing-economy categories, including shared
mobility, peer-to-peer accommodation, rental clothing, and rental furniture. Data were collected from 51 respondents
using a seven-point Likert scale. The study examined five constructs: consumer acceptance, perceived value,
convenience, trust and safety, and customer patronage. Cronbach’s alpha values ranged from 0.897 to 0.970, indicating
strong internal consistency. The findings provide preliminary support for the reliability of the instrument and its use in
the main study. However, the small convenience-based sample limits generalizability. Further validation with a larger

Keywords: Sharing Economy, Consumer Acceptance, Customer Patronage, Perceived Value, Convenience, Trust.

Introduction -  Digitalisation has transformed consumer
behaviour by enabling access to products and services
through technology-based platforms rather than relying
solely on ownership. This transformation has contributed
to the growth of the sharing economy across sectors such
as shared mobility, peer-to-peer accommodation, rental
clothing and rental furniture. Digital platforms facilitate
collaborative consumption by connecting consumers with
products and services in flexible and accessible ways
(Hamari et al., 2016).

Consumer participation in the sharing economy is
influenced by factors such as perceived value, convenience,
trust and safety, and consumer acceptance. Perceived value
reflects the benefits consumers receive in relation to the
costs involved (Sweeney & Soutar, 2001), while
convenience is associated with ease of access, flexibility
and time savings. Trust is particularly important in platform-
based and peer-to-peer transactions, where consumers
often interact with unfamiliar service providers or shared
resources (Hawlitschek et al., 2016). Research also
indicates that satisfaction and perceived benefits can
influence consumers’ willingness to use sharing services
again (Méhlmann, 2015).

Before conducting large-scale research, it is important
to establish that the research instrument is clear, reliable
and suitable for the target respondents. Therefore, the
present study undertakes a pilot assessment of a structured
guestionnaire developed to measure consumer acceptance

and patronage in the sharing economy. The study examines
five dimensions—consumer acceptance, perceived value,
convenience, trust and safety, and customer patronage—
with a focus on preliminary reliability and descriptive
findings. The results provide an initial basis for refining and
validating the instrument for the subsequent main study.
Literature Review

The sharing economy has changed traditional consumption
by enabling consumers to access products and services
through digital platforms rather than relying exclusively on
ownership. Previous studies indicate that economic
benefits, convenience, sustainability and personal values
influence participation in collaborative consumption (Hamari
etal., 2016; Piscicelli et al., 2015). Similarly, access-based
consumption allows consumers to use products and
services temporarily without owning them (Bardhi &
Eckhardt, 2012).

Perceived value and convenience are important
determinants of consumer participation. Consumers
consider affordability, flexibility, accessibility and the benefits
received in relation to the costs involved (Sweeney & Soutar,
2001). Technology-enabled platforms can further improve
convenience through easy booking, accessibility and flexible
usage, while perceived usefulness and ease of use
contribute to consumer acceptance (Davis, 1989;
Venkatesh et al., 2003).

Trust and reputation are especially important in peer-
to-peer transactions, where consumers may interact with
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unfamiliar providers. Ert et al. (2016) found that trust and
reputation influence consumer decisions on Airbnb, while
Hawlitschek et al. (2016) highlighted trust in platforms,
providers and users as important determinants of sharing-
economy participation.

Consumer acceptance and patronage are influenced
by satisfaction, perceived benefits and previous usage
experiences. Mohlmann (2015) found that satisfaction
affects the likelihood of using sharing-economy services
again. Tussyadiah and Pesonen (2016) also highlighted the
influence of peer-to-peer accommodation on consumer
travel behaviour. From a broader marketing perspective,
Eckhardt et al. (2019) noted that the sharing economy has
created new forms of interaction between consumers,
platforms and service providers.

Overall, the literature indicates that perceived value,
convenience, trust, acceptance and patronage are important
dimensions of sharing-economy consumption. However,
relatively limited research has examined these factors
through a common measurement instrument across
different categories such as shared mobility,
accommodation, rental clothing and rental furniture. The
present pilot study addresses this gap by assessing the
preliminary reliability of an instrument covering consumer
acceptance, perceived value, convenience, trust and safety,
and customer patronage.

Objectives of the Pilot S tudy: The pilot study was
undertaken to evaluate the preliminary suitability of the
research instrument. The specific objectives were:
1. Toassess the clarity and suitability of the questionnaire
for the intended respondents.
2. To evaluate the internal consistency of the
measurement items using Cronbach'’s alpha.
3. To identify and address any unclear, confusing, or
ambiguous items in the questionnaire.
4. To assess the readiness of the instrument for use in
the main data-collection phase.
These objectives were formulated to ensure that the
guestionnaire was appropriate, consistent, and adequately
structured before proceeding with the full-scale study.
Conceptual Basis of the Measurement Instrument: ~ The
pilot questionnaire was structured around five key
constructs relevant to understanding consumer responses
to sharing-economy products and services: Consumer
Accept ance, Perceived V alue, Convenience, T rustand
Safety, and Customer Patronage . These dimensions were
selected to capture both the consumer’s initial orientation
towards sharing-economy offerings and the factors that may
contribute to continued use. The research presentation
identifies these constructs as the major dimensions included
in the pilot instrument.
Consumer Accept ance: Consumer acceptance represents
the extent to which individuals are receptive to using
sharing-economy products and services. It reflects
consumers’ willingness to consider an access-based

alternative to conventional ownership and their positive
orientation towards digitally enabled sharing platforms.

In the context of the present study, acceptance is

considered an important preliminary stage in consumer
participation. A consumer may become interested in a
sharing-economy service because it offers an alternative
way of obtaining transportation, accommaodation, clothing,
furniture, or other resources. Acceptance therefore reflects
the consumer’s openness towards this form of consumption
and willingness to engage with the service.
Perceived V alue: Perceived value refers to the consumer’s
overall evaluation of the benefits obtained from a sharing-
economy service in relation to the costs or sacrifices
involved. In this context, value is not limited to monetary
savings. Consumers may also consider the quality of the
service, flexibility, variety, usefulness, and benefits obtained
through temporary access.

For sharing-economy services, perceived value can

therefore arise when consumers believe that accessing a
product or service provides greater overall benefits than
purchasing or owning it. A positive perception of value may
contribute to favourable attitudes towards the platform and
encourage continued use.
Convenience: Convenience refers to the extent to which
a sharing-economy service makes consumption easier,
quicker, and less demanding for the consumer. Digital
platforms can simplify several stages of the consumption
process, including searching, comparing alternatives,
booking, making payments, accessing services, and
cancelling or modifying reservations.

Convenience is particularly relevant to sharing-
economy platforms because consumers often seek flexible
solutions that reduce the time and effort associated with
conventional purchasing or ownership. A convenient service
experience may therefore strengthen consumers’
willingness to use and reuse sharing-economy services.
Trust and Safety: Trust and safety represent consumers’
confidence in the platform, service provider, product or
transaction process. This construct is particularly relevant
to the sharing economy because transactions may involve
unfamiliar individuals, peer providers, digital payments, and
reliance on information supplied through online platforms.

Consumers may therefore consider factors such as

platform credibility, safety measures, reviews and ratings,
transparency, secure payment systems, and mechanisms
for handling complaints. A greater sense of trust and security
can reduce uncertainty and perceived risk, thereby creating
a more favourable environment for participation in sharing-
economy services.
Customer Patronage: Customer patronage represents the
consumer’s intention to continue using sharing-economy
products or services and to recommend them to others.
While acceptance reflects the consumer’s initial openness
towards the sharing-economy concept, patronage focuses
more strongly on continued engagement.
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Patronage may be influenced by the consumer’s overall
experience with the service, particularly the value received,
convenience, reliability, trust, and perceived quality. A
consumer who is satisfied with these aspects may be more
willing to reuse the service and recommend it to family,
friends, or other potential users.

Thus, the five constructs together provide a preliminary
framework for examining consumer responses to sharing-
economy offerings. The pilot study primarily assesses
whether these dimensions can be measured consistently
through the proposed questionnaire before the instrument
is applied to the larger sample.

Research Methodology: The pilot study was undertaken
as an initial methodological step to evaluate the research
instrument before proceeding with the main study. The
methodology focused on assessing the suitability of the
guestionnaire, understanding respondents’ responses to the
measurement items, and examining the internal consistency
of the proposed constructs.

Research Design: A quantit ative pilot-study design  was
adopted for the present investigation. The pilot was primarily
intended to assess the performance of the questionnaire
rather than to test the proposed relationships among
variables or draw conclusions about the larger consumer
population.

The pilot stage provided an opportunity to examine

whether the questionnaire was appropriately structured and
whether the items used to measure consumer acceptance,
perceived value, convenience, trust and safety, and
customer patronage demonstrated satisfactory consistency.
The findings were subsequently used to determine the
suitability of the instrument for the main phase of the
research.
Target Respondent s: The study targeted respondents who
were familiar with sharing-economy products and services.
The scope included individuals having awareness or
experience with different categories of sharing-economy
offerings, namely shared mobility, peer-to-peer
accommodation, rental clothing, and rental furniture.

The inclusion of respondents familiar with different

categories was intended to provide an initial assessment
of whether the questionnaire could capture common
consumer perceptions across varied sharing-economy
contexts.
Sample and Sampling Approach: The pilot study
consisted of 51 respondents. The sample was selected for
the purpose of preliminary testing of the research
instrument. The presentation also indicates that responses
were collected through both online and offline modes, with
five respondents participating offline.

Given the relatively small size and pilot nature of the
sample, the findings are intended to provide preliminary
methodological evidence rather than statistically
representative estimates of the broader population.
Accordingly, the results are not intended for population-level

generalisation.

Data Collection Instrument:  Primary data were collected
using a structured questionnaire developed around the
major constructs of the study. A seven-point Likert scale
was employed to record respondents’ level of agreement
with the statements included in the questionnaire.

The questionnaire covered five princip  al dimensions:
Consumer Acceptance, Perceived Value, Convenience,
Trust and Safety, and Customer Patronage

The use of a seven-point scale provided respondents
with a broader range of response options and enabled the
study to capture variations in their perceptions towards
sharing-economy products and services.

Data Analysis: The pilot data were analysed using
descriptive st atistics and reliability analysis . Mean
scores and standard deviations were examined to
understand the general pattern and variation in respondents’
responses to the measured constructs.

Cronbach’ s alpha was employed to assess the internal
consistency of the items associated with each construct.
The reliability assessment was undertaken to determine
whether the items intended to measure a particular
construct showed an acceptable level of consistency.

The pilot presentation reports that all major constructs
achieved satisfactory reliability, with Cronbach’s alpha
values ranging from 0.897 to 0.970.

The analysis therefore served two purposes: first, to
provide preliminary descriptive evidence regarding
consumer responses; and second, to assess whether the
guestionnaire demonstrated sufficient internal consistency
to proceed to the larger data-collection phase.

Reliability Assessment: Reliability assessment is an
important component of the pilot study as it provides an
initial indication of the internal consistency of the
measurement items used to represent the respective
constructs. In the present study, Cronbach’ s Alpha was
employed to assess the extent to which the items within
each construct demonstrated consistency in their
responses.As a general guideline, a Cronbach’s Alpha
coefficient of 0.70 or above is considered indicative of
acceptable internal consistency, while higher values suggest
stronger consistency among the measurement items.

Table 1. Internal Consistency of the Major Construct s

Construct Cronbach’ s Alpha
Consumer Acceptance 0.927

Perceived Value 0.925
Convenience 0.897

Trust & Safety 0.918

Customer Patronage 0.97

The results demonstrate a high level of internal consistency
across all five constructs examined in the pilot study.
Customer Patronage recorded the highest Cronbach’s
Alpha coefficient (a = 0.970), indicating a very high degree
of consistency among its measurement items. This was
followed by Consumer Accept ance (a =0.927), Perceived
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Value (a = 0.925), and Trust & Safety ( a = 0.918), all of
which demonstrate excellent internal consistency.
Convenience ( a = 0.897) also recorded a high reliability
coefficient, indicating strong consistency among its
constituent items.

Overall, the reliability results provide preliminary
evidence that the measurement items used for the five
constructs are sufficiently consistent for further
investigation. Accordingly, the items were retained for
subsequent large-scale data collection.

Descriptive Findings:  The descriptive analysis of the pilot
responses indicates an overall favourable perception of the
major constructs examined in the study. The findings
provide an initial understanding of how respondents
perceived consumer acceptance, perceived value,
convenience, trust and safety, and customer patronage in
the context of sharing-economy products and services.
Table 2. Descriptive Summary of Pilot Responses

Construct Range of Item- SD Range
level Mean

Trust & Safety 5.5-6.2 0.80-1.40

Consumer Acceptance | 5.0-5.8 0.90-1.50

Perceived Value 5.5-6.3 0.80-1.30

Convenience 5.8-6.5 0.70-1.20

Customer Patronage 5.4-6.1 0.80-1.40

The descriptive findings indicate generally favourable
responses across all five constructs, with item-level mean
ranges exceeding the midpoint of the seven-point scale.
Convenience recorded the highest item-level mean range
(5.8-6.5), while Consumer Acceptance showed the
comparatively lowest range (5.0-5.8) and greater variability
in responses (SD = 0.90-1.50). The results provide a
preliminary overview of respondents’ perceptions and are
intended primarily to support assessment of the instrument
rather than to draw conclusions about the wider sharing-
economy consumer population.

Discussion: The pilot study provides preliminary support
for the reliability and suitability of the proposed
measurement instrument. All five constructs recorded
Cronbach’s alpha values above 0.70, indicating satisfactory
internal consistency.

Convenience recorded the highest item-level mean
range, suggesting that respondents generally viewed the
ease, accessibility and time-saving aspects of sharing-
economy services favourably. However, this finding should
not be interpreted as evidence that convenience is the
strongest predictor of acceptance or patronage, as such
relationships require testing in the main study. Trust and
Safety and Customer Patronage also received favourable
responses, although the latter reflects reported intentions
rather than established repeated behaviour.

Overall, the pilot findings support the continuation of
the questionnaire into the main study. No measurement
items were removed at the pilot stage. Further validation
using the larger sample will be required to establish the

final factor structure and examine relationships among the
constructs.

Implications of the Pilot S tudy: The pilot study provides
preliminary evidence of satisfactory internal consistency
among the questionnaire items. It also demonstrates the
importance of pilot testing before undertaking large-scale
data collection. The results provide a basis for further
assessment of the instrument through factor analysis and
evaluation of convergent and discriminant validity in the
main study.

The preliminary findings indicate that convenience,
perceived value, trust, and service reliability are
important areas for sharing-economy platforms to consider.
Managers may focus on simplifying booking and payment,
providing transparent information and reviews,
strengthening safety measures, ensuring reliable service,
communicating value beyond price, and offering flexible
cancellation options.These implications should be further
validated through the main study.

The pilot provides a foundation for the subsequent
investigation of consumer acceptance and patronage
across different demographic groups, sharing-economy
categories, and consumer characteristics. The main study
can further examine whether perceived value, convenience,
trust, and other identified dimensions significantly influence
consumer acceptance and patronage.

Limit ations: The pilot study has certain limitations that
should be considered while interpreting its findings. The
sample was limited to 51 respondent s, which restricts the
generalisability of the results to the wider population of
sharing-economy consumers. The use of convenience-
based participation may also have introduced sampling bias.
Further, respondents were familiar with different sharing-
economy categories, including shared mobility, peer-to-peer
accommodation, rental clothing, and rental furniture, which
may differ in terms of usage patterns, perceived risks, and
consumption contexts. Since the study relied on self-
reported responses, the findings may not necessarily reflect
actual future behaviour. Finally, although Cronbach’s Alpha
indicates internal consistency, it does not independently
establish construct validity. Therefore, the larger study
should undertake further psychometric assessment through
appropriate factor analysis and validity testing.
Conclusion: The pilot study assessed the preliminary
reliability of a questionnaire measuring consumer
acceptance and patronage in the sharing economy. Data
from 51 respondents using a seven-point Likert scale
covered five constructs: acceptance, perceived value,
convenience, trust and safety, and patronage. Cronbach’s
alpha values ranged from 0.897 to 0.970, indicating strong
internal consistency. Overall, the findings support retaining
the instrument for the main study, subject to validation with
a larger and more diverse sample.
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Abstract: Osteoarthritis ( OA) is, honestly, the most common joint disorder worldwide, and right now pharmacological
care depends quite a lot on non-steroidal anti-inflammatory drugs (NSAIDs), which come with GI, renal and
cardiovascular risks that are very well known especially when they are taken for a long time. Because of that, researchers
have shown renewed interest in medicinal plants that were used for joint problems in Indian traditional medicine for a
long while. This narrative review tries to bring together what in vitro work says about the anti-osteoarthritic capacity of
six frequently studied Indian medicinal plants: Curcuma longa, Boswelliaserrata, Zingiberofficinale, Withaniasomnifera,
Tinosporacordifolia, and Trigonellafoenum-graecum. A structured search across Scopus, PubMed, and Google Scholar
was done to capture in vitro pharmacological studies. In the material that was reviewed, phytochemicals linked with
these plants tended to reduce pro-inflammatory signals like interleukin-1f3, interleukin-6, tumour necrosis factor-alpha
and prostaglandin E2. They also blocked cartilage-wear enzymes such as cyclooxygenase-2, 5-lipoxygenase, and
matrix metalloproteinases, plus in multiple chondrocyte and cartilage-explant setups, they kept cartilage matrix integrity
markers. Still, the mechanistic strength doesn’t look the same across all plants, and only a small number of studies
compare standardized extracts, under basically the same assay conditions. Overall, this review lays out the evidence
as it stands, points to methodological shortcomings, and considers whether these botanicals could be used in translation,

either as add-ons or as an alternative to routine pharmacotherapy for osteoarthritis.
Keywords: Indian medicinal plants, in vitro, anti-inflammatory,osteoarthritis, phytochemicals.

Introduction - Walk into any orthopaedic outpatient clinic
on a busy morning, and a good share of the people waiting
will be there for the same reason knees, hips, or hands
that ache more than they used to. Osteoatrthritis has quietly
become one of the largest contributors to disability in ageing
populations, too. A 2024 analysis from the Global Burden
of Disease Study 2021 put the worldwide prevalence of
osteoarthritis at roughly 607 million people, and disability-
adjusted life years have kept climbing since 1990.[1] The
knee remains the joint that is most often affected, and the
burden falls disproportionately on women, also on older
adults. [1,2] India, with its large and rapidly ageing
population, is not exempt from this trend. Joint pain also
ranks among the most frequent complaints seen in both
allopathic and Ayurvedic clinical practice.

At the tissue level, osteoarthritis is no longer viewed
just as “wear and tear” not even close. Cartilage breakdown
is now considered an active inflammatory process, and not
only passive degeneration. Inflammatory mediators,
including pro-inflammatory cytokines like interleukin-1f3 (IL-
1B) and tumour necrosis factor-alpha (TNF-a), can drive

the release of matrix metalloproteinases (MMPs) and
aggrecanases. Those then degrade collagen, and
proteoglycans in the joint. [3,4] This inflammatory framing
matters because it opens the door to pharmacological
strategies that go beyond pain relief, and instead target the
biochemical drivers behind cartilage loss.

The trouble is that the drugs people most commonly
reach for, non-steroidal anti-inflammatory drugs (NSAIDSs),
well they’re kind of a blunt tool. They help, but not without
some kind of price. If you use NSAIDs for a long time it's
linked with gastric ulceration, and bleeding, also cyclo-
oxygenase-2 (COX-2) selective agents seem to come with
a higher risk of myocardial infarction and stroke.[5] So
clinicians treating older patients (and they are the majority
in the osteoarthritis crowd) end up sort of stuck between
symptom control and drug safety, like juggling two uneven
weights. This push-pull, is exactly why researchers have
kept circling plant derived alternatives, the kind that could
give anti-inflammatory activity but with a gentler side-effect
profile.

India’s traditional pharmacopoeia is, honestly, a pretty
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obvious place to look. Ayurvedic writings mention dozens
of plants for joint pain and swelling, and quite a few of them,
like turmeric, boswellia, ginger, ashwagandha, guduchi, and
fenugreek—these, have gotten serious pharmacological
attention over time. What's shifted in roughly the last two
decades is that there are now cell-based and tissue-based
in vitro models that let researchers ask a more precise
guestion than “does this herb help arthritis.” Instead, they
can ask: which specific cytokines, enzymes and signalling
pathways are involved, and in what concentration? This
review pulls together the in vitro evidence for six of the
most heavily studied Indian medicinal plants, with the goal
of giving readers a clear mechanism-level view of what has
actually been shown in the lab, rather than relying on folklore
or anecdote.

Search Methodology: A literature search was conducted
across Scopus PubMed/ MEDLINE, and Google Scholar
for studies published up to 2026. The search terms
combined the common and botanical names of six plants
(Curcuma longa / turmeric Boswelliaserrata / salaiguggul,
Zingiberofficinale / ginger Withaniasomnifera /
ashwagandha, Tinosporacordifolia / guduchi,
Trigonellafoenum-graecum / fenugreek) along with terms
such as “osteoarthritis”, “chondrocyte”, “in vitro”, “anti-
inflammatory”, “cartilage”, and “cytokine”. Studies were
included if they reported an in vitro pharmacological
evaluation like a cell line, primary chondrocyte, cartilage
explant, or an enzyme/protein assay, that related to
osteoarthritis-associated inflammation or cartilage
catabolism. In vivo animal studies and clinical trials were
included only when they were necessary to contextualise
the in vitro findings, and they were clearly marked as such
within the text. Reviews meta-analyses, and epidemiological
reports were also used for background information and
burden-of-disease data. Finally, reference lists from the
retrieved articles were hand searched, for extra relevant
primary studies.

Osteoarthritis: Pathophysiology and the Limit s of
Current Pharmacotherapy: Cartilage inside a healthy joint
stays in like this quiet equilibrium between making new
material and breaking it down. The chondrocytes, the one
cell type that really lives there, keep producing type Il
collagen and aggrecan , while at low levels catabolic activity
quietly clears matrix that has seen better days. Osteoarthritis
however tilts that balance. Mechanical loading, ageing, extra
body weight, and any joint injury nudge chondrocytes along
with synovial macrophages to release IL-1(3 and TNF-a ,
which then promote cyclo-oxygenase-2 (COX-2), inducible
nitric oxide synthase, and a whole cascade of matrix
metalloproteinases, especially MMP-13 and MMP-3, plus
aggrecanases like ADAMTS-5.[3,4,6] The overall outcome
is gradual loss of collagen and proteoglycan, joint space
getting smaller, and the pain plus stiffness that patients
really, actually feel.

In terms of guideline- recommended pharmacotherapy,

most of it leans on oral and topical NSAIDs, sometimes
paired with intra-articular corticosteroids or hyaluronic acid.
NSAIDs work for pain, pretty effectively in the short run,
but the safety picture is not great. Both selective and non-
selective NSAIDs have a higher chance of gastrointestinal
ulceration, and COX-2 inhibitors in particular link to
increased cardiovascular risk, so strong that regulators have
limited their use in people who already have cardiovascular
disease.[5] Since osteoarthritis tends to affect older adults,
who also more often carry cardiovascular comorbidities,
there’s a genuine shortage of safer long-term options for
disease management. It's that shortage, more than mere
tradition, that has pushed renewed interest in botanical
preparations that can tone down similar inflammatory
pathways without the same organ-system downsides.
Indian Medicinal Plant s Studied for Anti-Osteoarthritic
Potential

Curcuma longa (T urmeric): Turmeric’'s active
curcuminoid, curcumin, is probably the most studied
phytochemical across this whole area, and the in vitro
results are accordingly plentiful. In a transcriptomic study
on primary human osteoarthritic chondrocytes, grown from
seventeen patients, curcumin down-regulated more than a
hundred genes tied to the inflammatory response, including
NF-kB1/2, multiple chemokines, and both COX-1 and COX-
2, while also suppressing MMP-13, MMP-1 , and ADAMTS-
5 expression.[7] The same report also described curcumin
activating the Nrf2 antioxidant pathway, effectively turning
on genes tied to detoxification and cytoprotection within
only six hours after dosing.[7] Earlier work from Mathy-
Hartert and coworkers already suggested that curcumin
curbed pro-inflammatory messenger release, and reduced
MMP-3 production in cultured chondrocytes, which gives
some mechanistic support to what clinical trials were later,
and separately, observing.[8]

That clinical story is still worth saying, just a bit, because
it lines up with the in vitro findings, not really standing off by
itself. Systematic reviews and randomized trials have
described meaningful decreases in knee pain and joint
effusion when using curcumin or Curcuma longa extracts,
and in a few trials the effect size came close to standard
NSAIDs. [9,10,11,12,13] Of course, none of this is proof
that curcumin produces the exact same mechanism seen
in cell culture, but the overlap between what happens in
cells and what happens in patients is, overall, more
reassuring than trusting either type of evidence alone.
Boswelliaserrat a (Indian Frankincense, SalaiGuggul)
Boswellia pharmacology kind of turns around boswellic
acids, it's a family of pentacyclic triterpenes, where 3-O-
acetyl-11-keto-B-boswellic acid (AKBA) is the one that gets
studied the most. Where NSAIDs are usually redox oriented
in their behavior, boswellic acids work as non-redox
inhibitors of 5-lipoxygenase (5-LOX) , this enzyme is
involved in making pro-inflammatory leukotrienes, and they
don’t just block cyclo-oxygenase in a straight, direct
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way.[14,15] In a test with human blood cells, a standardized
Boswellia extract inhibited 5-LOX with an IC50 of about 43
pa/mL, and it toned down leukotriene B4 plus prostaglandin
E2 production at concentrations that were even lower.[16]
The same extract also shielded SW1353 chondrosarcoma
cells from IL-1B-triggered loss of SOX-9, which is a
transcription factor pretty important for keeping chondrocyte
identity and cartilage matrix production, at doses as low as
1to 5 pg/mL.[16]

Mechanistically not the same as curcumin, but still sort

of complementary, boswellic acids additionally inhibit human
cathepsin G, a protease associated with cartilage matrix
breakdown, and they suppress NF-kB activation.[17,18] A
transcriptomic check comparing Curcuma longa versus
Boswelliaserrata extracts on the same batch of
osteoarthritic chondrocytes suggested that both treatments
reduced inflammatory and catabolic gene expression, but
through mostly different routes. Curcumin seemed to run
via Nrf2 and arachidonic acid metabolism, while boswelia
leaned more toward Toll-like receptor down-regulation and
autophagy induction, which gives a reasonable biologic logic
for putting the two together.[7]
Zingiberofficinale (Ginger):  Ginger’s pungent phenolic
substances—mostly 6-gingerol and its dehydration
byproduct 6-shogaol—have been tried across a wider
spread of in vitro joint tissue models than maybe any other
plant mentioned in this review. A rather thorough 2024
review listed in vitro work involving fibroblast-like
synoviocytes and chondrocytes, and it reported that ginger
extracts and isolated single compounds consistently
dampened TNF-a, COX-2, and prostaglandin E2 output in
synovial cells from both osteoarthritis and rheumatoid
arthritis people.[19] In one of the papers gathered there,
zingerone suppressed MMP-13 levels in both SW1353 cells
and in explanted pig cartilage, which really pins the
compound to cartilage preserving effects rather than just
symptom easing, pain relief if you will.[19]

Also, when ginger extract was applied to C2812 human
chondrocytes it lowered reactive oxygen species and lipid
peroxidation triggered by IL-1[3, and it also increased the
cells’ own antioxidant enzymes like superoxide dismutase,
glutathione peroxidase, and catalase.[19] Separately, 6-
shogaol decreased nitric oxide, MCP-1, and IL-6 release
from human chondrocyte cultures.[19] Overall, these
observations place ginger in the role of doing multiple things
at once: cytokine downshifting, blocking enzyme activity,
and providing direct antioxidant fortification inside the
chondrocyte itself.

Withaniasomnifera (Ashwagandha): Ashwagandha root
is traditionally prescribed in Ayurveda for joint pain, and its
withanolide rich extracts have been tested directly on human
osteoarthritic cartilage, rather than on immortalized cell
lines, which kind of gives the resulting data a different flavor
all together. Sumantran and colleagues used a validated
explant model of cartilage damage , exposing knee cartilage

taken from osteoarthritis patients to an agqueous root extract,
then measuring nitric oxide and glycosaminoglycan release
as markers of inflammation and matrix breakdown.[20] The
extract significantly reduced nitric oxide release in roughly
half of the patient samples tested, and the authors spell
this out pretty candidly as patient dependent rather than
universal, which honestly is refreshingly rare across this
kind of literature.[20]

That patient-to-patient variability is, on its own, a useful

signal. It implies that whatever mechanism ashwagandha
is driving through, might be tied to the baseline inflammatory
state or to genetic factors that shift from one person to
another. It is a nuance that is easy to lose when studies
report only group averages. It also helps explain why in
vitro explant models, messy as they can be, sometimes
tell us more about real world variation than a tidier
immortalized cell assay would.
Tinosporacordifolia (Guduchi):  Guduchi gets used in a
bunch of traditional Indian arthritis formulations, and its in
vitro anti-inflammatory effects are shown in a clearer way
mostly in immune-, and macrophage-based settings, not
so much in chondrocyte cultures by themselves. For
example in THP-1 monocytic cells, a chloroform extract
from Tinosporacordifolia was reported to suppress
lipopolysaccharide induced NF-kB activation , and then it
reduced downstream pro inflammatory cytokine output.[21]
Separately, in a rat autoimmune arthritis model, giving the
extract brought down joint and cartilage harm, and the
authors also noted changes in immune mediator patterns,
they then tied those outcomes back to the in vitro
immunomodulatory activity of the same extract on cultured
immune cells.[22]

Because the evidence for guduchi seems to sit more
heavily on immune cell assays and adjuvant arthritis
models, rather than on direct chondrocyte work or cartilage
explant experiments, its anti-osteoarthritic promise is better
framed as plausible. It fits the mechanistic picture that
matches NF-kB driven inflammation, rather than being
shown directly inside cartilage tissue. So yeah, this is a
real evidence gap, not a small footnote. A more targeted
chondrocyte study would really help the argument a lot.
Trigonellafoenum-graecum (Fenugreek) and Other
Supporting Bot anicals: Fenugreek seed extracts have
shown anti-inflammatory, anti-arthritic activity in petroleum
ether and mucilage fractions, mostly due to linolenic and
linoleic acid content.[23] A lot of the mechanistic work that
exists though, was done in adjuvant-induced arthritis models
in rats, rather than in isolated chondrocyte systems, so,
like guduchi, fenugreek’s evidence base for osteoarthritis,
is still kind of indirect. Vitexnegundo (nirgundi) shows up a
lot in Ayurvedic joint-care combinations and it’s traditionally
associated with anti-inflammatory effects in rheumatic as
well as osteoarthritic contexts, however, strong in vitro data
at the chondrocyte-level that is specific to this plant, seems
comparatively limited in the peer-reviewed literature. This
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is still a spot where more basic primary research would
really help, and it kind of stands out.

In Vitro Methods Commonly Used to Evaluate  Anti-
Osteoarthritic  Activity: Fenugreek seed extracts show
anti-inflammatory, anti-arthritic activity in petroleum ether
and mucilage fractions , mainly because of linolenic and
linoleic acid content. [23] A bunch of the mechanistic work
that exists though, was done in adjuvant induced arthritis
models in rats, not really in isolated chondrocyte systems
so, like guduchi, fenugreek’s evidence base for
osteoarthritis is still sort of indirect.

Vitexnegundo (nirgundi) keeps appearing in Ayurvedic
joint care combinations and it's historically tied to anti-
inflammatory effects in rheumatic settings as well as
osteoarthritic ones, but the stronger in vitro data at the
chondrocyte level that is directly specific to this plant, seems
a bit less robust in the peer reviewed literature. This remains
one of those areas where more basic primary research
could genuinely clarify things, and it kind of stands out.

These two assays are pretty cheap, they are quick and
widely used for the same reason, because they basically
don’t need any specialised cell culture facilities, and that’s
also why they show up so often in early-stage screening
work on Indian medicinal plants. But honestly, they are also
blunt instruments. They tell you next to nothing about which
exact cytokine, or enzyme pathway is going on, and if you
get a positive result in a protein-denaturation assay that
doesn’t automatically mean you’ll see activity in a living
chondrocyte. The more mechanistically informative studies
mentioned earlier in this review, like RNA-sequencing on
primary chondrocytes, cytokine immunoassays, enzyme-
specific inhibition assays, are kind of at the other end of
the spectrum compared to these screening tools. So
readers looking through this literature should weigh the
evidence accordingly, rather than treating each single “in
vitro anti-inflammatory” statement as if it were the same as
the others.
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Figure 1: Global Burden of Osteoarthritis, 1990-2021
Thats chart kind of shows how global age-standardized
osteoarthritis prevalence and disability-adjusted life years,
(DALYSs) kind of moved upward from 1990 to 2021. It uses
Global Burden of Disease Study 2021 estimates, so thats
the basis. On the x-axis you can see the years 1990, 2000,

2010, and 2021, and on the y-axis it shows the estimated
worldwide cases in millions, and those numbers climb from
a smaller starting pointin 1990 to around 607 million cases
by 2021. The main idea is, osteoarthritis prevalence keeps
rising in step with population ageing, so it backs up the
need for safer, sustainable, longer term management
choices. The data comes from Li et al. Frontiers in Medicine
2024, (Global Burden of Disease Study 2021).[1]
Comparative Summary of In V itro Findings

Table 1 summarises the plants their principal
phytochemicals the in vitro models used to test them and
the core anti-osteoarthritic findings reported in the literature
reviewed above. If you read across the table, a sort of
pattern shows up, nearly every plant seems to land on the
same handful of targets, NF-éB signalling, COX/LOX
enzymes, and matrix metalloproteinases. Even so, the
specific phytochemicals are structurally not really related
to each other. That overlap is arguably the most convincing
part of this whole set of work, because it points to these
plants not just doing some fuzzy, non-specific “antioxidant”
thing, but rather nudging the same inflammatory machinery
that conventional OA drug development already aims at.
Table 1 (see in last p age)

NF-kB-mediated
Cytokine Release

@ @

CON/5-LOX
Enzymatic Activity

€D

Metalloproteinase-
driven Cartilage
& Degradation

\ SHARED OA PATHOPHYSIOLOGY PATHWAYS /

Figure 2: Convergent Molecular T argets of Indian Anti-
Osteoarthritic Phytochemicals

This conceptual diagram kinda shows how phytochemicals
from the six reviewed plants end up meeting at a shared
set of molecular targets inside the osteoarthritic joint.
Curcumin, boswellic acids, gingerols, withanolides, and
tinosporaside seem to be feeding into three central nodes:
NF-éB mediated cytokine release, COX/5-LOX enzymatic
activity, and matrix metalloproteinase driven cartilage
degradation. The key idea, as the diagram suggests, is that
even if these compounds look chemically kinda different,
they still largely land on the same core inflammatory and
catabolic routes that are already linked to osteoarthritis
pathophysiology. This is grounded in mechanistic findings
put together from Sanchez et al. (2022), Alluri et al. (2020),
and Szymczak et al. (2024). [7,16,19]

Discussion: Stepping back a bit from the plant-by-plant
detail, a few broader observations sort of pop out. First, the
guality of evidence is honestly uneven. Curcumin and
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boswellic acids have been investigated in primary human
osteoarthritic chondrocytes with modern transcriptomic
tools, so you get a fairly granular mechanistic picture.[7]
Ginger is pretty close behind, with a substantial body of
synoviocyte and chondrocyte work.[19] Ashwagandha’s
evidence is real too, but it comes out of a single explant
study, and patient response varied.[20] Guduchi and
fenugreek more or less lean on immune-cell and whole-
animal models rather than direct cartilage or chondrocyte
data. So anyone citing this literature to claim that “Indian
medicinal plants treat osteoarthritis” as one single monolithic
thing, is kinda skipping over the fact that the proof is on
very different footing, in a meaningful way.

Second, dose and bioavailability are still unresolved
issues that in vitro data alone just cannot settle. The
concentrations that work in cell culture—low single-digit
micromolar for curcumin, tens of micrograms per millilitre
for boswellic acids—do not automatically become
achievable plasma concentrations after oral dosing,
especially since curcumin has notoriously poor oral
bioavailability.[7] Several studies included here tried to
choose concentrations that line up with reported plasma
levels after oral extract administration, which definitely helps
translational relevance, but that approach is not yet
consistent across the field.

Third, combination effects deserve more attention than
they currently do, in my honest opinion. The one study in this
review that really compared two plant extracts side by side—
curcumin and boswellic acid on the same chondrocyte
cultures— found that the combination outperformed either
extract alone on a meaningful number of genes, also that the
two extracts seemed to work through mostly non-overlapping
pathways.[7] Since many traditional Indian formulations already
stack multiple herbs, rather than using any single plant in
isolation, this kind of head-to-head, mechanism-resolved
comparison is exactly the sort of investigation the field needs
more of. Not, you know, yet another single-extract screening
paper with only partial context.

Finally, it is worth being clear about what in vitro data
can and cannot tell us. Cell culture and explant models
strip away the complexity of a living joint, systemic drug
metabolism, immune cross-talk, mechanical loading. They
also can't substitute for well-designed clinical trials, full stop.
Where clinical data exist alongside the in vitro work, as
with curcumin, the two streams of evidence broadly agree,
which is reassuring. [9,10,11,12,13] Where clinical data are
thin or missing, as with guduchi and fenugreek specifically
for osteoarthritis, the in vitro findings should be read as
hypothesis-generating, not confirmatory.

Conclusion: The in vitro evidence reviewed here makes a
reasonably strong case that several Indian medicinal plants
act on the same inflammatory an catabolic pathways
implicated in osteoarthritis pathogenesis, chiefly NF-éB
signalling, COX/5-LOX enzyme activity, an matrix
metalloproteinase expression. Curcumin and boswellic

acids currently have the most mechanistically detailed
support, with ginger not far behind; ashwagandha, guduchi
and fenugreek show promising but comparatively thinner
direct chondrocyte-level evidence. None of this is a
substitute for well-powered clinical trials. Still the field would
benefit quite a lot from standardized extract concentrations,
head-to-head comparisons, and more stress on primary
chondrocyte and cartilage explant models, over less specific
screening assays. With those caveats in place, these plants
remain a scientifically credible, and also traditionally
grounded, avenue for developing safer adjunctive therapies
for osteoarthritis.
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Plant (Family) Key Phytochemical(s)

In Vitro Model Used

Reported Anti-Osteoarthritic Finding

Curcuma  longaCurcumin,
{(Zingiberaceae) |demethoxycurcumin

Primary

culture);
chondrocytes

human
chondrocytes (alginate beadCOX-1/2, MMP-13, MMP-1, ADAMTS-5;
IL-1B-stimulatedreduced

OADown-regulated NF-kB-driven genes,

IL-6, CCLZ2 and nitric oxide
release (Sanchez et al, 2022; Mathy-
Hartert et al_, 2009)

Boswelliaserrata
(Burseraceae)

Boswellic acids (AKBA,
KBA)

Human blood-derived cell 5
LOX/COX assay;, 5SW1353
chondrosarcoma cells; primary|
OA chondrocytes

5-LOX inhibition (IC50 ~43 pg/mL);
reduced leukotriene B4 and PGEZ;
protected 50X-9 expression from IL-1p
depletion (Alluri et al., 2020; Sanchez et
al_, 2022)

Zingiberofficinale B-shogaol,

(Zingiberaceae)

G-Gingerol,
Zingerone

Fibroblast-like  synoviocytes;
C2812 human chondrocytes;
sow cartilage explants

Reduced TNF-a, COX-2, PGE2, MMP-13;
lowered ROS and lipid peroxidation in
chondrocytes (Szymczak et al., 2024)

WithaniasomniferalWithanolides,
{(Solanaceae) withanolide glycosides

Human OA cartilage explanf]
model

Reduced nitric oxide release and
modulated glycosaminoglycan secretion
in a subset of OA cartilage explants
(Sumantran et al_, 2007)

Tinosporacordifolia[Tinosporaside,
{(Menispermaceae)alkaloids, diterpenoid
lactones

THP-1 cells; RAW 2647

macrophages

Suppressed NF-kB activation and pro-
inflammatory cytokine gene expression

(TNF-a, IL-1B) (Sannegowda et al_, 2015)
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Comparative Antimicrobial Activity of In Vivoand In
Vitro-Derived Tissues of Pterocarpus marsupium Roxb.
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Abstract: Pterocarpus marsupium Roxb. is a medicinally important tree of the family Fabaceae with a long history of
traditional use and a diverse phytochemical profile. The present investigation was undertaken to evaluate and compare
the antimicrobial potential of different in vivo plant tissues and in vitro-derived tissues of P. marsupium against selected
bacterial pathogens. The study formed the fourth objective of a broader research programme involving mass
multiplication, phytochemical profiling, pharmacological evaluation and molecular characterization of the species.
Leaf, stem, bark, fresh callus, old callus and whole-plant/in vitro-derived material were evaluated against seven bacterial
microorganisms, namely Bacillus subtilis, Escherichia coli, Enterobacter aerogenes, Proteus vulgaris, Pseudomonas
aeruginosa, Shigella boydii and Salmonella paratyphi. Antimicrobial activity was assessed from zones of inhibition
using the agar well/cup diffusion approach described in the thesis. Marked variation was observed among plant
tissues, extract treatments and microorganisms. Bark and callus tissues generally demonstrated stronger activity
than roots and several other tissues. Particularly high inhibition zones included 36.0 £ 0.27 mm against E. coli, 35.0 £
0.21 mm against S. boydii and 27.0 + 0.25 mm against B. subtilis in selected preparations. S. boydii was the most
susceptible organism overall, whereas P. aeruginosa was comparatively resistant. Fresh and old callus demonstrated
substantial activity, indicating that in vitro culture can retain or enhance the production of antimicrobial metabolites.
Statistical analysis reported in the thesis showed significant treatment differences for several extract-organism
combinations, with p-values as low as 0.0001. The antimicrobial responses are discussed in relation to the distribution
of phenolics, flavonoids, tannins, saponins, quinones and other secondary metabolites documented elsewhere in the
thesis. The findings support the pharmacological potential of P. marsupium and highlight in vitro tissues as promising
material for further investigation of plant-derived antimicrobial compounds.

Keywords: Pterocarpus marsupium; antimicrobial activity; antibacterial activity; bark; callus; phytochemicals; agar
well diffusion; medicinal plant; in vitro culture.

Introduction - Medicinal plants have historically provided been used traditionally in Indian systems of medicine,

important sources of therapeutic preparations and continue
to attract scientific attention as reservoirs of structurally
diverse natural products. The increasing interest in plant-
derived antimicrobials is associated with the continuing
need for new compounds capable of inhibiting pathogenic
microorganisms and complementing existing antimicrobial
strategies. Plant tissues synthesize numerous secondary
metabolites that can participate in defense against
microorganisms, herbivores and environmental stresses.
Phenolics, flavonoids, tannins, quinones, terpenoids,
alkaloids and saponins are among the groups frequently
investigated for antimicrobial potential.

Pterocarpus marsupium Roxb., commonly known as
Indian kino, Vijaysar or Bijaka, is an economically and
medicinally important tree belonging to Fabaceae. It has

particularly in relation to diabetes and several other
conditions. The species as possess broad spectrum of
bioactive constituents, including polyphenols, flavonoids,
tannins, saponins, terpenoids, alkaloids and glycosides.
This chemical diversity provides a biological basis for
investigating multiple pharmacological activities of the plant.
The antimicrobial properties of P. marsupium have been
reported previously. The literature provides activity of bark,
leaf and stem extracts against Gram-positive and Gram-
negative bacteria, with activity depending on plant part,
extraction solvent and concentration. Methanol and ethyl
acetate extracts have frequently shown stronger activity
than less polar extracts. Such observations indicate that
the antimicrobial response of P. marsupium is not a fixed
property of the species but depends on the chemical
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composition of the tested tissue and the extraction
conditions.The antibacterial potential of P. marsupium bark
has also been demonstrated in independent studies. A2009
study evaluated an aqueous bark extract against
Staphylococcus aureus, Pseudomonas aeruginosa and
Klebsiella pneumoniae and reported inhibition with minimum
inhibitory concentrations in the 0.04-0.08 mg range. The
study also observed that susceptibility differed among the
bacterial species. These findings provide external support
for investigating bark as an antimicrobial tissue.

Another important aspect of the present study is the
comparison between naturally occurring plant tissues and
in vitro-derived tissues. Plant tissue culture is primarily used
for rapid multiplication and conservation, but controlled
culture conditions can also influence secondary metabolism.
Callus cultures may synthesize or accumulate metabolites
that are quantitatively or qualitatively different from those
in mature field-grown tissues. Consequently, antimicrobial
screening of fresh callus, old callus and in vitro plants can
reveal whether the biosynthetic capacity for defense-related
compounds is retained under controlled culture conditions.
Materials and Methods
Plant material: Plant material of P. marsupium was
collected and processed as part of the larger research
programme. The antimicrobial experiment included naturally
occurring tissues and in vitro-derived materials. The tested
categories included leaves, stems, bark, fresh callus, old
callus and whole-plant/in vitro-derived material.
Preparation of extract s: Different plant parts were dried,
processed and extracted for biological testing. The
antimicrobial experiment was evaluated using the agar well/
cup diffusion approach. Methanolic preparations generally
provided comparatively broad recovery of bioactive
constituents.

Test microorganisms:  Seven bacterial microorganisms
were included in the antimicrobial evaluation:

Bacillus subtilis

Escherichia coli

Enterobacter aerogenes

Proteus vulgaris

Pseudomonas aeruginosa

Shigella boydii

. Salmonella paratyphi

The selection included both Gram-positive and Gram-
negative bacteria, thereby allowing comparison of the
activity of P. marsupium extracts across organisms with
different cellular envelopes and physiological
characteristics.

Antimicrobial assay: Antimicrobial activity was evaluated
using the agar well/cup diffusion approach described in the
thesis. Extracts were tested against the selected bacterial
organisms and antimicrobial response was expressed as
the diameter of the inhibition zone in millimetres. Larger
zones were interpreted as greater inhibitory activity under
the experimental conditions.Measurements as means with

NogrwNhE

associated standard deviations, for example 36.0 £ 0.27
mm. Statistical analysis included p-values, coefficient of
variation (CV), standard error and least significant difference
(LSD). The statistical tables demonstrate that several
extract-organism combinations differed significantly.
Statistical analysis: The antimicrobial data were subjected
to statistical evaluation. General means, p-values, CV
values, standard errors and LSD values. Several treatments
showed highly significant differences, with p-values reported
as 0.0001 or 0.0003. One comparison for Stem A was
reported as non-significant (p = 0.26), illustrating that not
all observed numerical differences were statistically
significant.

Results

Table 1 and 2 (see in last p age)

Overall antimicrobial response:  The antimicrobial
evaluation demonstrated marked variation among tissues
and extract treatments. Bark, fresh callus and old callus
generally produced stronger inhibition zones than several
vegetative tissues. Bark and old callus among the strongest
materials and reports particularly high inhibition against B.
subtilis, E. coli, S. boydii and S. paratyphi.

Selected high inhibition values included 27.0 + 0.25

mm against B. subtilis, 36.0 £+ 0.27 mm against E. coli,
35.0 £ 0.21 mm against S. boydii and 23.3 + 0.15 mm
against S. paratyphi. These values demonstrate that some
P. marsupium preparations were capable of producing
relatively large inhibition zones.
Leaf extract s: Leaf treatments demonstrated treatment-
dependent activity. Leaf A showed no detectable inhibition
against the listed organisms in the summarized table. Leaf
B displayed inhibition of 15.3 £ 0.32 mm against B. subtilis,
20.7 £ 0.39 mm against E. coli, 22.7 £ 0.42 mm against E.
aerogenes, 22.7 + 0.42 mm against P. vulgaris, 20.7 £ 0.47
mm against S. boydii and 17.0 + 0.18 mm against S.
paratyphi, while the response to P. aeruginosa was absent
in the reported row.

Leaf C showed stronger activity, including 22.0 + 0.37
mm against B. subtilis, 36.0 + 0.27 mm against E. coli,
27.3 £ 0.38 mm against E. aerogenes, 25.7 £ 0.34 mm
against P. vulgaris, 20.7 + 0.17 mm against P. aeruginosa,
23.3 £ 0.12 mm against S. boydii and 23.3 = 0.15 mm
against S. paratyphi. The general mean reported for Leaf
C was approximately 25.5 mm.

These results indicate substantial treatment-dependent
variation within leaf material. They also demonstrate that
the same plant part can show little or no activity under one
treatment and pronounced activity under another.

Stem extract s: Stem treatments also displayed
considerable variation. Stem A showed inhibition against
B. subtilis and selected organisms but relatively limited
overall activity, with a general mean of approximately 5.5
mm in the statistical summary. Stem B had a general mean
of approximately 11.9 mm, whereas Stem C reached
approximately 21.0-22.7 mm depending on the statistical
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presentation.

One of the strongest stem responses was 27.0 + 0.25

mm against B. subtilis in Stem C. Stem C also produced
24.0 £ 0.17 mm against E. aerogenes, 23.3 £ 0.25 mm
against P. vulgaris, 15.3 + 0.23 mm against P. aeruginosa,
35.0 + 0.21 mm against S. boydii and 22.7 £ 0.17 mm
against S. paratyphi. These results indicate that stem tissue
can possess considerable antibacterial activity under
favorable extraction conditions.
Bark extract s: Bark represented one of the most active
natural tissues examined. Bark A showed a general mean
of approximately 5.3 mm in the statistical summary, whereas
Bark B had a general mean of approximately 11.4 mm and
Bark C approximately 19.5 mm.

Bark C showed 25.3 £ 0.29 mm against B. subtilis,

24.0 £ 0.28 mm against E. aerogenes, 19.0 £ 0.24 mm
against P. vulgaris, 24.2 + 0.24 mm against P. aeruginosa,
25.0 £ 0.25 mm against S. boydii and 17.0 £ 0.24 mm
against S. paratyphi in the reported table. The high activity
of bark is consistent with its biological role as a protective
tissue and with its phytochemical richness.
Fresh callus: Fresh callus showed notable antimicrobial
activity, although its response varied among organisms and
treatment categories. The thesis table reports inhibition of
B. subtilis by Fresh Callus B and C, including 20.0 = 0.24
mm and 30.7 £ 0.30 mm, respectively. Fresh Callus B and
C also inhibited P. vulgaris at approximately 17.0 + 0.12
mm and 19.7 £ 0.12 mm, respectively.

Against P. aeruginosa, Fresh Callus B and C showed
24.7 £ 0.19 mm and 25.3 £ 0.34 mm, respectively. Fresh
Callus B and C showed strong activity against S. boydii,
including 28.3 £ 0.24 mm and 35.3 + 0.34 mm. S. paratyphi
inhibition reached 22.3 £ 0.41 mm and 22.7 £ 0.25 mm in
the reported treatments.

Old callus and whole-plant/in vitro-derived material

Old callus showed strong activity against several organisms.
The reported values included 24.0 = 0.15 mm and 30.0 =
0.14 mm against B. subtilis in Old Callus B and C,
respectively, and 17.0 + 0.17 mm against E. coli in Old
Callus C. Old Callus C also showed 20.7 + 0.17 mm against
E. aerogenes and 25.3 + 0.28 mm against P. aeruginosa.
Whole-plant/in vitro-derived treatments displayed some of
the strongest values recorded in the study. Against B.
subtilis, Plant A, B and C showed 21.0 + 0.21 mm, 32.0 =
0.35 mm and 38.0 £ 0.14 mm, respectively, in the reported
table. Plant B and C also showed strong inhibition against
E. coli, with values around 33.3+0.17 mm and 32.0 £ 0.14
mm. Against P. vulgaris, Plant B and C reached
approximately 25.3 + 0.14 mm and 34.3 £ 0.35 mm.

These findings indicate that in vitro-derived whole-plant
material can retain substantial antibacterial potential and,
under particular treatments, may exhibit stronger activity
than several field-derived tissues.

Susceptibility of microorganisms: The microorganisms
differed considerably in their susceptibility. S. boydii was

identified in the thesis as the most susceptible organism,
with inhibition zones ranging from approximately 20.7 to
35.3 mm in active treatments. E. coli also showed strong
responses, including a maximum reported value of 36.0 +
0.27 mm.

P. aeruginosa was comparatively resistant It is the most
resistant microorganism, requiring higher concentrations
or stronger preparations to produce inhibition. This
difference emphasizes the importance of organism-specific
susceptibility when evaluating plant-derived antimicrobials.
Statistical validation: The statistical results support the
presence of substantial treatment effects. For Leaf B and
Leaf C, p-values of 0.0001 and 0.0003 were reported,
respectively. Stem B and Stem C also showed highly
significant differences, while Stem A was reported as non-
significant with p = 0.26. Bark treatments showed highly
significant p-values of approximately 0.0001.

The coefficient of variation values ranged
approximately from 6.61% to 15.30% for the summarized
tissue treatments. These values indicate manageable
experimental variation for most comparisons. LSD values
were also provided, allowing pairwise comparison among
treatment means.

Discussion: The present study demonstrates that P.
marsupium possesses substantial antibacterial potential
and that this activity varies strongly according to plant tissue,
treatment and microorganism. Such variation is expected
because different tissues accumulate different classes and
concentrations of secondary metabolites.

Relationship between phytochemistry and
antimicrobial activity: Leaf extracts of P.marsupium
showed the presence of alkaloids and flavonoids in
methanolic and acetone extracts, while glycosides, cardiac
glycosides, lignin, coumarins, proteins, amino acids,
reducing sugars and terpenoids were detected in selected
extracts. Quinones were detected in methanolic and
petroleum ether extracts. These observations demonstrate
that antimicrobial activity occurs in a chemically complex
matrix rather than being attributable to a single constituent.
Phenolics and flavonoids are particularly relevant to
antimicrobial activity because they can interact with
microbial membranes, proteins and enzymes. Tannins can
bind proteins and may interfere with microbial adhesion and
extracellular enzymes. Quinones can participate in redox
reactions and interact with nucleophilic cellular components.
Saponins may alter membrane integrity through interactions
with membrane sterols. The combined presence of these
compounds may contribute to the observed inhibition zones.
The independent literature therefore supports the
conclusion that bark is a particularly important antimicrobial
tissue in P. marsupium.

Import ance of in vitro callus:  The activity observed in
fresh and old callus is one of the most significant findings
of the study. Callus is an unorganized mass of proliferating
cells produced under controlled tissue-culture conditions.
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Although callus lacks the anatomical organization of mature
plant tissues, it retains metabolic pathways capable of
synthesizing many secondary metabolites.

The strong response of callus may be associated with
the nutritional composition of the culture medium, plant
growth regulators and mild physiological stress imposed
by in vitro conditions. Such factors can modify secondary
metabolism. The present results suggest that callus cultures
of P. marsupium retain antimicrobial biosynthetic capacity.

This observation is supported by an earlier study

specifically examining leaves and in vitro-raised calli of P.
marsupium. Shahid, Shahzad and Anis (2009) investigated
antibacterial potential of leaf and callus extracts and
reported that the species had useful antibacterial potential.
This provides particularly relevant external support because
the study also involved in vitro-raised callus rather than only
matures bark or stem material.
Whole-plant/in vitro material: ~ The whole-plant/in vitro-
derived material also demonstrated strong activity. The
highest recorded inhibition in the reported table was 38.0 £
0.14 mm against B. subtilis in Plant B, while Plant B and C
produced strong inhibition against E. coli. These results
suggest that the antimicrobial potential associated with P.
marsupium is retained after in vitro regeneration.

The finding is important from a biotechnology
perspective. If in vitro-derived material can produce useful
levels of antimicrobial metabolites, it may provide a
renewable source of biomass without repeated destructive
harvesting of mature trees. This is particularly relevant for
medicinal tree species where bark and heartwood are
commonly collected.

Differential susceptibility of Gram-positive and Gram-
negative bacteria: The present study included both Gram-
positive and Gram-negative bacteria. The response was
not determined solely by Gram classification because
individual species showed distinct susceptibility patterns.
S. boydii and E. coli showed strong responses in several
treatments, whereas P. aeruginosa was more resistant.

Gram-negative bacteria possess an outer membrane
that can restrict penetration of certain compounds, and
bacterial efflux systems can further reduce intracellular
accumulation. P. aeruginosa is well known for its intrinsic
and acquired resistance mechanisms. Therefore, its
comparatively weak response in this study is biologically
plausible.

Plant extract activity cannot be explained entirely by
bacterial cell-wall structure. The polarity, molecular size and
concentration of active compounds, as well as the diffusion
characteristics of the extract in agar, also influence the
measured inhibition zone.

Interpret ation of inhibition zones: Inhibition zone
diameter is a useful preliminary screening parameter, but it
should not be treated as a direct measure of antimicrobial
potency. Diffusion through agar depends on molecular size,
polarity and concentration, so a compound with high

antimicrobial activity may produce a relatively small zone if
it diffuses poorly.

The present study should be viewed primarily as a
screening investigation. Confirmation of antimicrobial
potency would require determination of minimum inhibitory
concentration (MIC), minimum bactericidal concentration
(MBC), time-kill behavior and, where appropriate, isolation
and identification of the responsible compounds.
Relationship with antioxidant and enzyme profiles: In
vitro plants and seedlings showed elevated antioxidant-
related characteristics, while bark and roots also showed
substantial defense-related enzyme activity .The high
polyphenol oxidase activity reported in in vitro plants and
seedlings and the high catalase activity in in vitro plants
are particularly relevant to the concept of tissue-culture-
induced metabolic changes. PPO values of 21.9 Units/g in
in vitro plants and 20.1 Units/g in in vitro seedlings, while
catalase activity reached 27.8 Units/g and 25.9 Units/g,
respectively. These observations indicate active secondary
metabolism and stress-response systems in cultured
tissues.

Although these enzyme results do not prove that PPO

or catalase directly caused antibacterial activity, their co-
occurrence with strong antimicrobial activity supports the
broader interpretation that in vitro culture can modify plant
defense metabolism.
Pharmacological significance: = The antimicrobial activity
demonstrated in the present investigation contributes to the
pharmacological profile of P. marsupium. The species is
already recognized for antioxidant and antidiabetic activities,
and antimicrobial activity adds another dimension to its
biological potential.

The results may be relevant to the traditional use of
medicinal plant preparations for conditions involving
microbial infection or wound-related applications. The
present study is an in vitro screening experiment and should
not be interpreted as evidence of clinical efficacy.

The identification of antimicrobial constituents is a
logical next step. Chromatographic separation followed by
HPLC, LC-MS, GC-MS or spectroscopic characterization
could determine which compounds or compound
combinations are responsible for the observed activity. Such
studies could also establish whether callus and in vitro plants
contain the same antimicrobial compounds as bark or
whether tissue culture induces a different metabolite profile.
Sustainable production and conservation: ~ P. marsupium
is a medicinal tree in which bark and wood are economically
valuable. Repeated harvesting of bark can damage or Kkill
mature trees, creating a conflict between medicinal demand
and conservation. The demonstration of antimicrobial
activity in callus and in vitro-derived tissues therefore has
potential conservation significance.

Tissue culture provides a route for producing plant
biomass under controlled conditions. If optimized cultures
can maintain antimicrobial metabolite production, they may
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reduce dependence on destructive harvesting. The
combination of mass multiplication and pharmacological
screening is therefore particularly valuable. It connects
conservation biology with natural-product research and
provides a pathway toward sustainable utilization.

Future Perspectives: Future studies should focus on
standardization of extract preparation and concentration,
followed by MIC and MBC determination. Bioassay-guided
fractionation could be used to identify active fractions.
HPLC, LC-MS/MS, GC-MS and NMR spectroscopy could
then be applied to characterize antimicrobial constituents.
Comparative metabolomic analysis of bark, fresh callus,
old callus and in vitro plants would be especially valuable.
Such analysis could determine whether tissue culture
produces the same compounds as mature tissues or
stimulates different biosynthetic pathways.

It would also be useful to investigate synergistic effects

between P. marsupium extracts and conventional
antibiotics. P. marsupium bark extract can act synergistically
with antibiotics in certain bacterial systems. This area may
be particularly important in the context of antimicrobial
resistance. Additional studies should also examine
cytotoxicity and selectivity so that antimicrobial activity can
be distinguished from nonspecific toxicity. In vitro
antimicrobial screening should be followed by mechanistic
and in vivo studies before therapeutic applications are
considered.
Conclusion: The present investigation demonstrates that
Pterocarpus marsupium possesses considerable
antibacterial potential and that this activity varies markedly
among plant tissues, treatments and bacterial species. Bark
and callus tissues showed particularly strong activity, while
selected whole-plant/in vitro-derived preparations produced
some of the largest inhibition zones recorded in the study.
Among the microorganisms tested, Shigella boydii was the
most susceptible, with inhibition zones reaching
approximately 35.3 mm in active treatments. Escherichia
coli also showed strong susceptibility, including a maximum
reported zone of 36.0 + 0.27 mm. In contrast, Pseudomonas
aeruginosa was comparatively resistant.

The strong activity of bark is consistent with its role as
a protective tissue and its rich phytochemical composition.
The substantial activity of fresh and old callus is especially
important because it demonstrates that in vitro-derived
tissues can retain significant antimicrobial biosynthetic
capacity. This observation is supported by previous research
on P. marsupium leaves and in vitro-raised calli. Statistical
analysis further supports significant differences among
several treatments, with highly significant p-values reported
for many tissue-treatment combinations. However, the
activity should be regarded as preliminary in vitro
antibacterial evidence because inhibition zones alone do

not establish antimicrobial potency or therapeutic efficacy.
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Table 1. Observation of antimicrobial activity of P . marsupium tissues against selected bacterial p  athogens
Plant material / B. subtilis E. coli E.aerogenes | P.vulgaris P.aeruginosa | S. boydii S. paratyphi
treatment

LeafA NR NR NR NR NR NR NR

Leaf B 153+0.32 | 20.7+0.39 | 22.7+0.42 22.7+042 | NR 20.7+0.47 |17.0+£0.18
Leaf C 220+0.37 | 36.0+0.27 | 27.3+0.38 25.7+0.34 |20.7+0.17 23.3+0.12 [23.3+0.15
Stem C 270+025 | — 24.0+0.17 23.3+0.25 | 15.3+0.23 35.0+0.21 |22.7+0.17
Bark C 253+029 | — 24.0+0.28 19.0£0.24 | 24.2+0.24 25.0+0.25 [17.0+0.24
Fresh callus B 200+024 | — — 17.0+0.12 | 24.7+0.19 28.3+0.24 |22.3+041
Fresh callus C 30.7+0.30 | — — 19.7+0.12 | 25.3+0.34 35.3+0.34 |22.7+0.25
Old callus B 240£015 | — — — — — —

Old callus C 30.0+0.14 | 17.0+0.17 | 20.7+0.17 — 25.3+0.28 — —

In vitro plant C 38.0+0.14 | 320+£0.14 | — 343+035 | — — —

Note: Values are inhibition-zone diameters (mm), mean + SD, as reported in the thesis tables used for this article. “NR”
= no reported inhibition in the corresponding summarized observation; “—” = value not reproduced in the available
observation summary. A, B and C are retained as treatment labels because the antimicrobial table does not consistently
define them by solvent/concentration.

Table 2. Selected observation summary of antimicrobial response

Observation p arameter

Finding

Highest reported inhibition zone

38.0 £ 0.14 mm against B. subtilis (in vitro plant C)

Strong E. coli response

36.0 £ 0.27 mm (leaf C)

Strong S. boydii response

35.3 £ 0.34 mm (fresh callus C) and 35.0 £ 0.21 mm (stem C)

Strong P. vulgaris response

34.3 £ 0.35 mm (in vitro plant C)

Comparatively resistant organism

Pseudomonas aeruginosa

Most susceptible organism in thesis interpretation

Shigella boydii

Statistical significance

Several tissue-treatment comparisons reported p < 0.0003; Stem
A was reported as non-significant (p = 0.26)
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Abstract: Pterocarpus marsupium Roxb. is an important medicinal tree of the Fabaceae family that has been traditionally
used in Indian systems of medicine and is recognized for its diverse pharmacological properties. The plant contains a
wide range of biologically active phytoconstituents, particularly phenolic compounds, flavonoids, stilbenes and other
secondary metabolites that may contribute to its antioxidant potential. The present study was undertaken to determine
the free radical scavenging activity of different plant parts and in vitro-derived tissues of P. marsupium as part of a
broader investigation on mass multiplication and pharmacological profiling of the species. Plant materials were collected
from three sites of Barnawapara, Chhattisgarh, India, during June 2022 to May 2024. Leaves, stems, roots, flowers,
bark, seeds, pods, in vitro plants and in vitro seedlings were evaluated for antioxidant activity using the 2,2-diphenyl-
1-picrylhydrazyl (DPPH) radical scavenging assay. The DPPH assay was based on the ability of antioxidant constituents
to donate hydrogen or electrons to the stable DPPH radical, resulting in a decrease in absorbance at 517 nm. The
antioxidant activity showed considerable variation among plant tissues. The highest DPPH inhibition was recorded in
in vitro seedlings (83.8%), followed by in vitro plants (81.9%) and bark (80.3%). Roots and leaves exhibited 72.1% and
68.4% inhibition, respectively, whereas pods, stems, flowers and seeds showed comparatively lower activities of
52.7%, 45.2%, 39.6% and 25.4%, respectively. The strong radical scavenging capacity of bark and in vitro-derived
tissues corresponded with their relatively higher phenolic and flavonoid contents. In vitro seedlings also showed the
highest total phenolic content (23.4 mg/g) and flavonoid content (26.34 mg/g), supporting the association between
secondary metabolite accumulation and antioxidant activity. The findings demonstrate substantial antioxidant potential
in P. marsupium, particularly in bark and in vitro-derived tissues, and indicate that tissue culture may provide an
alternative source of antioxidant-rich plant material.

Keywords: Pterocarpus marsupium, antioxidant activity, DPPH, free radical scavenging, phenolic compounds,
flavonoids, in vitro culture, medicinal plant.

Introduction - Pterocarpus marsupium commonly known
as Indian kino, Vijaysar or Bijaka, is a medicinal tree
belonging to the Fabaceae family. Different parts of the
plant, including bark, heartwood, leaves, flowers and gum,
have traditionally been used for various therapeutic
purposes. The bark and wood are especially associated
with antidiabetic applications, while other plant parts have
been reported to possess antioxidant, anti-inflammatory,
antimicrobial, hepatoprotective, analgesic and related
biological properties. The pharmacological importance of
P. marsupium is closely related to its chemical diversity.
Previous investigations have reported flavonoids, phenolic
compounds, stilbenes, terpenoids, saponins, tannins,
glycosides and other constituents in different tissues.
Important compounds reported from the species include
pterostilbene, epicatechin, pterosupin, marsupin,
liquiritigenin and related polyphenolic constituents. These

compounds have been associated with several biological
activities, particularly antioxidant and antidiabetic effects.

Oxidative stress results when the generation of reactive
oxygen species and other free radicals exceeds the capacity
of biological antioxidant defense systems. Free radicals
possess unpaired electrons and are highly reactive.
Excessive free radical generation can damage
biomolecules such as proteins, lipids and nucleic acids and
has been associated with cellular injury and several chronic
pathological conditions. Antioxidants can neutralize reactive
species by donating electrons or hydrogen atoms, thereby
reducing oxidative damage.The antioxidant properties of
P. marsupium are particularly relevant because several
phytochemicals reported from this species are capable of
contributing to radical-scavenging processes. Phenolic
compounds and flavonoids can act as electron or hydrogen
donors, while other secondary metabolites may contribute
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synergistically to overall antioxidant activity.

The DPPH assay is one of the commonly used in vitro
methods for preliminary evaluation of antioxidant capacity.
DPPH is a stable nitrogen-centered free radical
characterized by a deep violet color in solution. When an
antioxidant donates a hydrogen atom or electron to DPPH,
the radical is reduced and the intensity of the violet color
decreases. The reduction can be quantified
spectrophotometrically, commonly at 517 nm.

The specific objective addressed in this article was the
determination of free radical scavenging activity of P.
marsupium. The study evaluated nine tissue types—leaves,
stems, roots, flowers, bark, seeds, pods, in vitro plants and
in vitro seedlings—using the DPPH assay. The antioxidant
results were considered together with the quantitative
phenolic and flavonoid profiles reported elsewhere in the
thesis to provide a more integrated interpretation of
antioxidant potential.

Materials and Methods

Plant material and collection:  Different plant parts of P.
marsupium were collected from three different sites of
Barnawapara, Chhattisgarh, India, during June 2022 to May
2024. The collection was carried out in the morning. Healthy
plant material was selected for analysis. The collected
materials were cleaned with distilled water to remove foreign
particles and were processed for biochemical analysis.
Preparation of extract s: The thesis describes Soxhlet
extraction as the principal hot extraction procedure.
Powdered plant material was placed in a porous thimble
and continuously extracted with the selected solvent through
repeated cycles of vaporization, condensation and
siphoning. Extraction was considered complete when the
solvent in the siphon tube became clear. The extracts
obtained from different plant tissues were subsequently
used for the antioxidant investigation.

DPPH radical scavenging assay: Free radical scavenging
activity was determined using the DPPH assay following
the method cited in the thesis as Kumari (2013), with the
calculation of activity percentage based on Shekhar and
Anju (2014).

A 0.3 mM solution of 1,1-diphenyl-2-picrylhydrazyl
(DPPH) was prepared in methanol and protected from light.
For the assay, 2 mL of extract at the respective
concentration was mixed with 1 mL of DPPH solution.
Ethanol was used instead of DPPH for the blank, while
ethanol was used instead of plant extract for the control.
The reaction mixtures were maintained in the dark for 30
min, after which absorbance was recorded at 517 nm.
Measurements were performed in triplicate.

DPPH inhibition (%) = [(Absorbance of control “
Absorbance of sample) / Absorbance of control] x 100
Comparative phytochemical analysis:  To interpret the
antioxidant results, the DPPH values were considered
alongside the total phenolic and total flavonoid contents
reported in the thesis. Total phenolic content was

determined for different plant parts, with values ranging from
5.1 to 23.4 mg/g. Total flavonoid content ranged from 6.5
to 26.34 mg/g. This comparison was descriptive and was
used to examine whether tissues with higher levels of these
secondary metabolites also exhibited stronger DPPH
radical-scavenging activity.

Results

Variation in DPPH radical scavenging activity: The
DPPH assay revealed marked variation in radical-
scavenging activity among the different tissues of P.

marsupium.

Plant material DPPH inhibition (%)
Leaves 68.4
Stems 45.2
Roots 72.1
Flowers 39.6
Bark 80.3
Seeds 25.4
Pods 52.7
In vitro plant 81.9
In vitro seedling 83.8

The highest DPPH inhibition was recorded in in vitro
seedlings (83.8%), followed by in vitro plants (81.9%) and
bark (80.3%). Roots showed 72.1% inhibition, while leaves
exhibited 68.4%. Intermediate activity was observed in pods
and stems, with 52.7% and 45.2% inhibition, respectively.
Flowers showed 39.6% inhibition and seeds exhibited the
lowest value of 25.4%.

Phenolic content and relationship with antioxidant
activity: Total phenolic content varied substantially among
the tissues examined. Seeds showed the lowest reported
value of 5.1 mg/g, whereas in vitro seedlings showed the
highest value of 23.4 mg/g. Bark contained 18.4 mg/g, in
vitro plants 19.8 mg/g, roots 15.6 mg/g and leaves 12.5
mg/g.

The general pattern of phenolic accumulation

corresponded with the DPPH findings. In vitro seedlings,
which had the highest phenolic content, also showed the
highest DPPH inhibition. Bark and in vitro plants also
contained relatively high phenolic concentrations and
exhibited strong radical-scavenging activity.
Flavonoid content and antioxidant activity: A similar
trend was observed for flavonoids. In vitro seedlings
contained 26.34 mg/g total flavonoids, followed by in vitro
plants at 23.91 mg/g and bark at 20.1 mg/g. Leaves
contained 15.4 mg/g, while stems, roots, flowers, seeds
and pods showed lower values.

The tissues with the highest flavonoid concentrations
were therefore largely the same tissues that demonstrated
the highest DPPH inhibition. This parallel pattern supports
the possibility that phenolic and flavonoid compounds
contributed substantially to the antioxidant activity observed
in the extracts.

Discussion: The present investigation demonstrated
considerable differences in free radical scavenging capacity
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among tissues of P. marsupium. The most important finding
was the strong antioxidant performance of in vitro-derived
tissues. In vitro seedlings recorded 83.8% DPPH inhibition,
while in vitro plants showed 81.9%. Bark also exhibited high
activity at 80.3%. These results demonstrate that the
antioxidant potential of P. marsupium is not restricted to
traditionally used mature tissues and that tissue-cultured
material may also possess substantial radical-scavenging
capacity.

The DPPH method measures the ability of antioxidant
constituents to reduce a stable free radical. Therefore, the
observed differences among tissues can reflect differences
in the type and concentration of extractable compounds
capable of donating electrons or hydrogen atoms.

High antioxidant activity of bark: ~ Bark showed 80.3%

DPPH inhibition and represented one of the strongest
naturally occurring tissues tested. The high antioxidant
activity of bark is biologically plausible because bark serves
as an external protective tissue and is exposed to physical
injury, pathogens, herbivores and environmental stress.
Plants often accumulate defense-related secondary
metabolites in tissues that are exposed to such challenges.
The total phenolic content of bark was 18.4 mg/g and its
total flavonoid content was 20.1 mg/g. Both values were
relatively high compared with several other natural tissues.
This biochemical profile provides a reasonable explanation
for its high DPPH activity.
Strong antioxidant activity of root  s: Roots demonstrated
72.1% DPPH inhibition, making them the second strongest
naturally occurring tissue after bark. Root tissues interact
continuously with soil microorganisms and environmental
stresses and therefore possess a range of chemical
defense mechanisms.

The relatively high total phenolic content of roots (15.6
mg/g) and flavonoid content (12.3 mg/g) may contribute to
their antioxidant activity. Root-associated phenolic
compounds can participate in defense against
microorganisms and oxidative stress.

Antioxidant activity of leaves:  Leaves displayed 68.4%
DPPH inhibition. Although lower than bark, roots and in vitro
tissues, this represents substantial antioxidant capacity.
Leaves are metabolically active organs that continuously
encounter light, oxygen and environmental fluctuations.
Photosynthetic processes generate reactive oxygen
species, requiring efficient antioxidant systems to maintain
cellular homeostasis.

The leaf phenolic content was 12.5 mg/g and flavonoid
content was 15.4 mg/g. These metabolites may contribute
to protection against oxidative stress caused by
environmental exposure.

Lower antioxidant activity in stems, flowers, pods and
seeds: Stems, flowers, pods and seeds demonstrated lower
DPPH inhibition compared with bark, roots and in vitro-
derived tissues. Stem activity was 45.2%, flower activity
39.6%, pod activity 52.7%, and seed activity only 25.4%.

The comparatively low activity in seeds is particularly
notable. Seeds can contain high levels of storage
compounds, but the antioxidant profile depends strongly
on species, developmental stage and the specific
compounds accumulated. In the present study, seeds
showed relatively low phenolic and flavonoid levels
compared with in vitro seedlings, which may partly explain
the lower DPPH activity.

Enhanced antioxidant activity in  in vitro tissues: One
of the most significant findings of the study was the high
DPPH activity of in vitro-derived tissues. In vitro seedlings
showed the highest value of 83.8%, while in vitro plants
showed 81.9%. These values exceeded all naturally
collected tissues evaluated in the study.

The enhanced antioxidant capacity of tissue-cultured
material may be related to the controlled nutritional
environment, availability of carbon sources, growth
regulators and physiological conditions associated with in
vitro culture. Tissue culture can alter plant metabolism and
may stimulate secondary metabolite biosynthesis under
particular conditions.

In vitro seedlings had the highest total phenolic content
(23.4 mg/g) and highest total flavonoid content (26.34 mg/
0), together with the highest DPPH activity. In vitro plants
also showed high phenolic content (19.8 mg/g), flavonoid
content (23.91 mg/g) and DPPH activity (81.9%). This
simultaneous elevation of antioxidant-associated
phytochemicals and radical-scavenging activity is an
important observation.

Association between phenolics, flavonoids and DPPH
activity: A clear descriptive relationship was observed
between phenolic/flavonoid accumulation and DPPH
activity. The highest three DPPH values were found in in
vitro seedlings, in vitro plants and bark. These tissues also
showed high phenolic and flavonoid concentrations.

In vitro seedlings had 23.4 mg/g phenolics and 26.34
mg/g flavonoids, with 83.8% DPPH inhibition. In vitro plants
contained 19.8 mg/g phenolics and 23.91 mg/g flavonoids,
with 81.9% inhibition. Bark contained 18.4 mg/g phenolics
and 20.1 mg/g flavonoids, with 80.3% inhibition.
Conversely, seeds exhibited 5.1 mg/g phenolics, 6.5 mg/g
flavonoids and only 25.4% DPPH inhibition. This parallel
trend suggests that phenolic and flavonoid compounds may
be important contributors to the radical-scavenging capacity
of the species.

However, it is scientifically important not to conclude
that these compounds alone are responsible for the
observed antioxidant activity. Plant extracts contain complex
mixtures of compounds, and interactions among phenaolics,
flavonoids, saponins, anthocyanins and other constituents
may influence the overall response.

Pharmacological significance:  The antioxidant activity
demonstrated by P. marsupium supports its continued
investigation as a source of bioactive compounds. The
results are particularly relevant to the known
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pharmacological importance of P. marsupium, including its
traditional association with antidiabetic applications.

Nevertheless, the DPPH findings should be interpreted
as evidence of in vitro chemical radical-scavenging capacity,
rather than direct evidence of therapeutic efficacy in
humans. Further studies involving additional antioxidant
assays, compound isolation, mechanistic investigations,
cellular models and in vivo validation would be required
before pharmacological claims can be made.

Import ance of in vitro-derived antioxidant material:  The
most notable implication of the study is the high antioxidant
activity observed in in vitro-derived tissues. Conventional
harvesting of bark and heartwood can place additional
pressure on medicinal tree populations because these
tissues are obtained by destructive collection. In contrast,
tissue culture provides a controlled system for generating
plant biomass without repeatedly harvesting mature trees.
If future studies confirm that in vitro-derived tissues
consistently maintain high concentrations of target
antioxidant compounds, optimized tissue culture systems
could potentially be developed for production of bioactive
biomass.

Conclusion: The present study demonstrated substantial
variation in free radical scavenging activity among different
tissues of Pterocarpus marsupium. DPPH inhibition ranged
from 25.4% in seeds to 83.8% in in vitro seedlings. The
highest activities were observed in in vitro seedlings
(83.8%), in vitro plants (81.9%) and bark (80.3%), followed
by roots (72.1%) and leaves (68.4%). Stems, pods and
flowers showed intermediate-to-low activity, whereas seeds
showed the lowest antioxidant response.

The strong antioxidant activity observed in in vitro
seedlings and in vitro plants was accompanied by
comparatively high phenolic and flavonoid contents. In vitro
seedlings, in particular, contained the highest reported
phenolic and flavonoid concentrations and simultaneously
demonstrated the highest DPPH inhibition. This pattern
indicates a strong association between secondary
metabolite accumulation and radical-scavenging capacity.

Bark also showed substantial antioxidant activity and
contained high levels of phenolics and flavonoids,
supporting its recognized pharmacological importance. The
results further demonstrate that antioxidant potential differs
markedly among tissues and that selective utilization of
high-activity tissues may be more appropriate than
assuming uniform pharmacological properties throughout
the plant.

The findings provide experimental support for the
antioxidant potential of P. marsupium and highlight the
importance of in vitro-derived tissues as promising
alternative sources of antioxidant-rich biomass. In
combination with the successful in vitro propagation work
reported in the thesis, these results suggest that plant tissue
culture may have dual significance for conservation and
sustainable production of pharmacologically valuable

material.

However, DPPH activity alone cannot establish
therapeutic efficacy. Future investigations should quantify
individual antioxidant compounds using advanced analytical
techniques such as HPLC, HPTLC, GC-MS or LC-MS,
determine concentration-response relationships and 1IC50
values, compare multiple complementary antioxidant
assays, and investigate the biological mechanisms
underlying the observed activity.

Pterocarpus marsupium possesses considerable free
radical scavenging potential, with particularly strong activity
in in vitro-derived seedlings and plants. These findings
contribute to the pharmacological profiling of the species
and provide a basis for further research into sustainable
production and utilization of its antioxidant phytochemicals.
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Abstract: The history of India’s struggle against British colonialism cannot be understood only through major national
movements. Regional and tribal resistance also played an important role in challenging colonial authority. Chhattisgarh,
with its large tribal population and rich forest resources, witnessed several movements against exploitation, land
alienation, forest restrictions, and oppressive administrative policies. Tribal communities resisted colonial intervention
because British rule affected their traditional rights over land, forests, and natural resources. The revolt of Veer Narayan
Singh in 1857 became one of the most significant symbols of resistance in Chhattisgarh. Apart from this, different
tribal communities continuously opposed external control and the destruction of their traditional social and economic
systems. This paper examines the nature, causes, and significance of tribal resistance in Chhattisgarh during the

Keywords: Chhattisgarh, Tribal Resistance, British Colonialism, Veer Narayan Singh, Forest Rights, Anti-Colonial

Introduction - Indian history contains numerous examples
of resistance against foreign rule. While the Indian National
Movement is generally associated with prominent leaders
and nationwide organizations, many regional communities
had begun resisting colonial policies much earlier. Tribal
communities were among the first groups to experience
the direct consequences of colonial expansion. Their
traditional economic and social systems were disturbed by
new laws related to forests, land revenue, administration,
and private property.

Chhattisgarh has historically been home to several
tribal communities whose lives were closely connected with
forests, agriculture, and natural resources. The colonial
administration attempted to establish greater control over
these resources. As a result, traditional rights and customs
were increasingly restricted. Tribal people often lost access
to forests and land that had supported their livelihood for
generations.

Objectives of the S tudy:
1. To examine the major causes of tribal resistance in

Chhattisgarh during the colonial period.

2. Toanalyze the impact of British policies on tribal society
and economy.

3. To study the contribution of Veer Narayan Singh and
other regional resistance movements.

4. To evaluate the historical significance of tribal
movements in the development of anti-colonial
consciousness.

Research Methodology: The present study is based
primarily on historical and secondary sources. Books,
research articles, regional histories, and published studies
related to tribal movements and the freedom struggle in
Chhattisgarh have been consulted. The study follows a
descriptive and analytical approach.

Colonial Policies and T ribal Discontent: British colonial
expansion significantly changed the traditional relationship
between tribal communities and their environment. Before
colonial intervention, forests and land were generally
connected with community life and customary practices.
Tribal groups depended upon agriculture, forest products,
hunting, and other natural resources.

The introduction of new administrative and economic
policies created serious difficulties. Colonial authorities
attempted to regulate forests and establish control over
valuable resources. Restrictions on forest use affected the
everyday lives of tribal communities. The commercialization
of agriculture and the growth of moneylending also
contributed to economic exploitation.

Land alienation became another major problem. Many
tribal families faced increasing pressure from landlords,
moneylenders, and government officials. These changes
created resentment against colonial authority and its local
supporters. Tribal resistance was therefore not simply a
reaction to individual acts of oppression but a broader
struggle to defend land, forests, livelihood, dignity, and
cultural identity.
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Veer Narayan Singh and the Revolt of 1857:  One of the
most important figures in the history of Chhattisgarh’s
resistance was Veer Narayan Singh of Sonakhan. He is
widely remembered as an important freedom fighter
associated with the uprising of 1857 in the region.

During a period of severe famine and scarcity, Veer
Narayan Singh reportedly opposed the hoarding of food
grains and supported the distribution of grain among hungry
people. His actions brought him into conflict with colonial
authorities. He became a symbol of courage and opposition
to injustice.

The British administration eventually suppressed the

movement, and Veer Narayan Singh was executed in 1857.
However, his sacrifice gave him an important place in the
history of Chhattisgarh. His contribution demonstrates that
the revolt of 1857 had important regional dimensions and
was not limited to major centers such as Delhi, Kanpur,
Lucknow, or Jhansi.
Tribal Resist ance as a Defence of Identity: Tribal
movements in Chhattisgarh were closely associated with
the protection of traditional identity. Colonial rule introduced
administrative systems that often failed to recognize the
social and cultural practices of indigenous communities.

Forests were particularly important to tribal identity and
livelihood. They provided food, fuel, medicine, and other
resources. Restrictions imposed by the colonial government
were therefore viewed not only as economic limitations but
also as interference in traditional ways of life.

These movements reveal the diversity of India’s
freedom struggle. Different social groups participated for
different reasons. Tribal communities often focused on land
rights, forest access, economic exploitation, and cultural
survival. Nevertheless, their struggles contributed to the
larger historical process of resistance against colonial
domination.

Historical Significance of T ribal Movement s: The tribal
resistance movements of Chhattisgarh have great historical

significance. They demonstrate that opposition to
colonialism existed at regional and local levels and highlight
the role of marginalized communities in India’s struggle for
freedom.

For a long time, mainstream historical narratives
focused mainly on prominent political leaders and major
national organizations. The study of tribal movements
provides a more inclusive understanding of Indian history
and recognizes the contribution of ordinary people and tribal
communities.

Figures such as Veer Narayan Singh became symbols

of bravery, sacrifice, and social justice. Their memories
continue to inspire discussions about tribal rights, forests,
land, and natural resources.
Conclusion: Tribal resistance and anti-colonial movements
in Chhattisgarh occupy an important place in the history of
modern India. These movements emerged as a response
to colonial exploitation and the disruption of traditional social
and economic systems. British policies related to forests,
land, administration, and resources created widespread
dissatisfaction among tribal communities.

The contribution of Veer Narayan Singh represents an
important chapter in the regional history of resistance
against British rule. His courage and sacrifice made him a
lasting symbol of resistance in Chhattisgarh. The study of
these movements broadens our understanding of the Indian
freedom struggle and shows that resistance against
colonialism was not confined to famous leaders or major
political centers.
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URURT A UATUT ddb : AIgAIA Wi ¢d ud-uRuRi3ii &1
s 116t wonrefl 3R dsniforas ulirga 31 darfikes faSuor

sT. <tur sireft™

iR, Taue Rt (FiSh) 5t o Sediee oift dRronie ts s, R (F.0.) WRd

M AR - TTGAA HRAT ARBTeIP UF FTel-UWRN & U Heeaquf rafer g, SR 3mer-3am, SudTd, shq-35gd sitaerat
aer fafder o -RmRTE TR Adw T 3t Bl TR SUTe 31eTe BT 359 ATGHTAST BT UF U -URURTS Bl HRAT T
ToTTelt & uRieT & AHgteT deT shaadl, 3MER-AIH, IUTA, URURS WTEI-FTel 3R ARBIA® foRaar & ata Femfad sraiaen
BT NMATATHS fIBUT BT Bl 3MYAG H 5] P AU SMER TG SHiderat § Ufkadsr ot saaferd raemun fieredt & (Thakkar
et al., 2011), SSfE HRAT TRURS BT AT $HioTel B FUTeAT TATARUT, AP Ief, TRURT 3R TWTET-THATBVT A ATH BT &
(Sarkar et al., 2015)| URURS Td FTe( 1T HRATT BT uaTef R SUAsH Mg o7 UIyuT Aaeft STt & GaTdoiidur Bt AHTTATY
TR BT &, TATY U0 I B 18 uRUfees ermait ot Fared-nemaefterar & unmor & ®u § |3t Fared-usnaefterar & o
3 |/Y F T AT ST AT (Kapoor et al., 2022) | 9 - S5amene Rt ot wraf a1 8, At fafdrer enfife Suara-uenai
ot fafderar & RO I fersamul Bt 218 ATAA S TS gd W ARG S IRAd &1 ¢ (Trepanowski & Bloomer, 2010;
Trabelsi et al., 2022)I

eI FATS AT MfHFBFU WR e B dT Utea Aldl, Iucreer AgdHI -AHIera ener-afEea o FHfa
T BALINIHT B SARATHSD TR S FA H IUATST BT 8l {G2390r § Tmrort St urewr, 3mydfess, uryor Aqeft qeom Fnstetia
FFTfores TR IR JUS Tad g FHIaIoiteor o1 I 5T ST 81 31€2i=Iet Ig TRATId 33T & fob aTguieitel WTer va ud —uRuRraft &
SHq - 3T, STER-HAH, 33T 3L, ATGRIIS AGHTRIAT 3R ARP IS fokaar & 3iadaew AT S FA T AAF
ST AGar gl
orsG Pt — ATGETA, HRATT FTST TUTTEA, ShE|, SMTER-FAH, IUATH, URURS BTT-URWT, U - AP, APias forazar,

S¥q - 3ToeTol, HIRATA FTel HUTTeA|

TSN - R APl H ATguiA ad enfifas gar 3R uat
@t 3rafer oTEl, afeds S, 3MER, Shaeraat, sneATfend srems
duT ATYETRIG Sfast & TRIR AGY B 3fercas et aTet T
TEITATH TRURT B ATHIGAA: ATGHIA UG A SIS d® Bt
STOTHST AR UTA B 3afe A A HIeTT SITdT & 3R ABT e
¥awy f3Qy U & auf kg A 3T g3 Bl fAfdra smeter enfifes
TRORT3MT B $AD! STUTSTT AT 3RS 3TR 3id Bt fAfert § o fararard
fhrereft ¥ ora: 3 AYUf R ¥ Ry UgieT-UT & U § WA
T 3 <&t groml

HRAT TRORT 3 fafereear a8 ? 5 shg-uRade ot daa
TfaRufter arestT of HTeTae 3MER iR Sasraat & foramat & ST
I B 3PS H Shgadf Bt suaferd rgemon e §, form
oy & fafdrer srgant & fAanfora aed e g S 3T 3TER-
fagr &1 forder e swn 31 wra=ifdar & auf-shqg Aqef gufer &
IuTSTe B UTdel-&THdT S THTE &lel St Taf JoT MR § GRIet

3FeATST, S S, 31, 3R I1a e, dT JuEHU 3MfS 3 T=ieT BT 3BT
fierar 81 amgferss fgaryuf srezrrer oft urg Zenfua s 8 & urdter
HRe RifdbeT-aféed § kg - ufvader, meR iR e & Jae
TR syafRed fdam fam s/ ar (Jakhmola, 2011)1

TET ‘YeTford’ 3R ‘TWWRISIA’ STl & 14 3k BT JTALTD
Bl 3YAfes siet § afofa srgaaf sue 709 ot v suaRea
wareg-tfte 3, 39 anyfos SJa-Rifswita Rfgma & Auma
FefinTRiter WO ATeTet 3fa s7El grom| fus? oft, amegfore wmer-
gt Faeft Fifdea & Rty urRufye @ra gonferat & smeR-
9, ufdsitadiere, MarRfead 9o 3T Sa-Afsa aeat Bt
3R 3R URUfS @Ta-TRITH? 1ddeitd! Bt AT TR -
AT BT GTATAS B30T BT Bl HRAT URUfIe @a ugret
W U o0 Fge!-aftféa Fdften-areaae & g off Y@ifea
fosam sTem % b st wTer-wRwRTe &, S 3Tk wrear-ugTef @t
USfd & IR fafder gt  aeur urufes wrer-3met § shg Aaeft
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3t &1 Heeaquf zermet @R

IGETA Bt WTT-TRURNSN BT TS Hgeayul uet Fam 3R
TIATHS IMER 3l fAfdrg enfifes wourrart & argnfa & SR oo
QT UGTUT &b 19T B AT 3ieA9T forard fiiera Bl SeT801 &> o1y,
IBGYI 1P ATGHIRA-Td AGeht U sreamy § yraur § endegdt
AfSSRIT, HT5US ¥ &8, 3feast § g 3R Fifcfe § #1A & e
&1 faenst fiean 31 I8 dea meeayuf ], aifd $9d FUS a1 ?
& srq-smenfea @ra-fovy @t W Faa snyfas enfifs
it Arfeca st frffa o7el 821 5376 uTear-gdau Fvgpa enfie
A § fiera B grerifes, o1 et & i sngyfers damfers
PRUT et &, VAT forspe FaeT 57 UTST-ATET A T81 forasTeat o
A5l

Tt TSR MYdfes ATfeer ¥ auf g & fore MR Aqef
forgert &1 Fute Igw et Bl WReafear W Iuase fdgargof
FBIUT U 3refaTet & Ul Shq & SRIeT UTdel-3ifd & SHIR
ot AT 3MER § IR AT, YRT! 31eTot 3R JU SR uatelf )R ae
firerar &1 Central Council for Research in  Ayurvedic
Sciences (CCRAS), Ministry of AYUSH &RT IS Ritu
charya #ft smReter Stetary uRReafeRrt & Fesf § o7 srqaft ik
IS TR MR- AER Bt IRURT BT U BT & 31: ATGHTA
> wrg-foremt o Faa ‘enfife ufdger & 7 § ugen sRdl
TRWRT St SATUS i - T FORET BT e T G910

ITGAA BT GIRT HEedYUl 3T U 37 ARG FPpfel
Bl WRAT enfife gaier § 3 3rafd & oftar simaun, SerTSeH,
sToreneAd, gRaTfereT, sTavr, G9rEwT, oG YfofaT aur Sturat
SR 31eis &151tr 3Tk AUGISId ud 31Td 81 $1 udt § 3uaT, 31,
TG, Gt T uate, Amfee st SR enfife sisere &
mTedn A $iotel TR ud -l &1 aferss dAsy fas 31 7
HIC 1T Ual OR 3TTIAG - e fargarquf erter o1 e s dar
2 6 IcAa W S ARV, ARG Thgjedar 3R ARPlad
forazar # gyfiie forema B e sy =IERT & g v TR
Faeft st uR oft srearrer B smaeTEar g (Bhavana, 2023)1

$A UGR IIGATA Bt WTeT-IRPd B ReR 3MgR-feraer aigt,
sfew o, sk, FuTsita Iuaserar, AAITS AgHTRrar aitz
AGiad i S sadaer S wu § AW ST AB Bl IITEROE:
IUGTA Bl HI ‘IS of DA WTelel] IAS ARPIAD 3ref B
AT B2 G913t WISt F IUATA SMER-HIAW, FigAferarg,
ST, 3TeH-3refermaAe 3R enfifes Adea A 3T 7l It 3fR,
3nglforas TITUT-fagTTer @t efte A IUATH & FARLI-THTT T
@Y 31T, TR, Pof ITER AdeT, ITTRI Bt Uesfel 3R Rifberastar
uRRufdt w forshk w21 T safore Asft enfife Suardt &t Faa:
Agirfore wU A T’ TNV Hear oft 3fra o7&t grom

T 3 3NEATSA B UTARIHBAT IHIAT B Iuctees AR |
YA SHgaat, TRUS HR T Grer ugTef 3R uat uR 3rerer-
3IAST 1€l JUTSE &, U ATGHTRA Bt $T1oTeT - Ud — i~ TR -
TP Bt TPIPd HRANT FTel-FUTT & WU AWFT B vrfe

Hemaen 31 faQy wu A, URuRes smER-forven @i aneyfors fagmer
TR ‘Riw’ af¥a et & I I+ UTed, uThilRefas, aiyor
et 3R AT TITHT BI 3FAST- ITAST THTOT- AR TR AT
3iféres BAR SreiereT- Ul glefh U8 efteaioT et wurT &1
AATeIasoT oft STt @raT 3Tk IA Tt udtervr & sierfdeary & =y
7 oft wfer o7&t aszam
31d: TRd JATRS eNer BT 3¢9 ATGATA Bt WTT Ud Ud -
wuRreit o1 VfaErfie-aefta, sngdfes, qiuor Aseft oz
AT THTUT & SMTER TR YTUTS BT ¢l STEAA TE el BT
TRITA ST & b S - 3Tt SATER, FATH HISTel, SUTRA, FTeA
T4 URUTY WTe UGTef aem ATGITIe Ud f&A TeR HRedte sitqer-
zfte & oRR, Tet, JmTet 3R Upfa & ffa Faer Fenfud o 8l 59
TSR 3TEAT BT BGI Tl T 78] & 15 FAT ATGHIA B & WRT
angfors fagmer & Rrg 22, afews aiférs demmfors uea a8 % S
‘TIgAtA Bt T vd ud-RRT urfle urea-Aeat A fhdet
TmTfoTa B, ferds i amgdfds adb fierar § dem 3a7c uryor v
wIfaRoflr St Bt sngferas oner {6 Aam a Aneda mere
BATR?’
arféea wften (sifean g5 R 3F)
onte-3iad (GAP)
3uctse ATfee 7 forrarforlRaa &1t @1 arearret fasam sram 3:
e SHJTAT Ta - 3Me@d 3MER - Thakkar et al. (2011); Patel
(2022)
o URUR®GEINYdfed T ustef va uiwur- Sarkar et al.
(2015); Kapoor et al. (2022)
ud Ud AP ferRardr -Bhavana (2023)
efifes Iuara vd FaTEey -Trepanowski & Bloomer
(2010); Visioli et al. (2022); Muscogiuri et al. (2022)
At 31 Aaft fawereTa emRait & vaied B arguta Bt ‘Shg-
Y STeT - IUTTA-Ud - ¥R -HAFPI Bt BIpd HRATT e -
J/UWT B WY H AWGIS qTAT QMer 3= Ao g qardi
TRATda daTfie da e
argatA
\”
Siq Ufeadel
\”
3ER-TIH U4 T II
\”
3UaA [ ad
\”
ud U ATGTRIE FEaTar
\”
QA - ATet e - ATHTTG - ARp eI ST
onter gea-(RQ)
RQ 1: ITguiA Bt URUfie BT U 3MER -0 Adeft memt st
FTeT TUTTeA B 5¥, 3MTER 3R 3Ry & a8l B {5 ToR 3ifdeaes
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BA B?

RQ2: TgHTA & SRIet Taford 3UaTA, BTe-forser 3iR a=retrenss
3ITER BT IRRI3T BT YA TGS Shgat a1 IuSAsE 3MMe]foras Tryor
T4 AT A« unTont & 3nelie § A TR AW ST FAdbdT
2?2

RQ3: ITgHA A A5 Ud Ud WTe-TRURTE R ARP s TG,
AT AZHTRIAT 3R ARP S ferkarar § A UeR erare
BA B?

RQ4: Skgaa, WTer-3{a™, IUdTH, Ud - AgHTHRIET 3R Apis
foRaTaT & neg Hra-A JuTfics FATY Th HRATT STl TUTel-
3TeTRa FaTiie wuvaT 1 fAasRid fasu o1 Awd 872

onter & 29T (RO)

RO 1: ATgufA Pt URUTS BT UF 3MER-Aeh Termait &1 smReta
STl TOTTe1t & AeH & Jufie fIs3wur Ba)

RO2: TgAfAle WTe-3aW Ud IUaRT URURI3T &1 3MYdfed
SHA AT SUTE ANGI e UINUT Ud TR Fael ener-Afee
& e T arTeTTTeTeR® Uteror B

RO3: I1gAfdA & A% Ul U9 WTA-URURISN & AT,
AP 3R AR AT T fIRBTOT BTl

RO4: argafAle wraeud wermsit # Aaféa urRufs sm@i 3R
3efforas dgMforas THTUT 3 Star ATF AT THTOT- 37eRTe Bt UgaTel
BT

RO5: 5, 3MER, IUATH, TR, Ud 3R ARG forRerdr &
dta Fa el Bt ARST B GU HRANT STt TUTTeA - 3Mmented s
wuET faefira s

S arer ufergferat

ufergfer 1 : Hg-IFP AMER

P1: arguiA § vaferd ageiene WTT UF SMER-[IH B TRURTY
R Shgaat ot 37 JaTie efte b i@y §, {5 shg-uRads
& IMFAR 3MMER TG SHgeraat § 3rf@erel R a1 AT ST 3
(Thakkar et al. (2011),Sarkar et al. (2015)I

ufagfy 2 - wa-daw 3tk TR

P2: aTguTHts WTa-3IH 3R TIATHS HTER S $B AT §
qryufter va emifies- fAsaenes FsmeaaT fRemTe 31 aenfy, geids
faferse Fare-ufyormt Bt umfora avat & forg Agef-fafsre
AT THTUT 3TaeTSH & (Kapoor et al. (2022),Visioli et
al. (2022)|

ufagfd 3 - Iuarw 3N aTUay Ha et s

P3: &nfifes IuaT o o HUNTordt gaTuTe Ue i - fsarens
st ®F wenfdd B At 7, f5q 547 forsaut ot argnty & uds
faferse ga w e AmTSe widf fasar ST s (Trepanowski
& Bloomer, 2010; Visioli et al., 2022; Muscogiuri et al., 2022)I
ufagfd 4 - sitorat 3R ud &1 TPt

P4 aTgutHte uat A Haw Gra-vTt enfife srefeeTe, ATgGIRia
AR 3R APl 3ifdrsarfes B vdtpd Fet aTet $isTer-
ud siqdser &1 forafor st § (Bhavana (2023),Sarkar et al.

(2015)]
ufergfer 5 - Aivpfis forawar
P5: I1gafA & Ud U9 IR G WI-WRMT diet-ar-digt
AR eI FAR0T I HIEIH A ARBI® Yf 3R ARG foreaar
B! FATY el W ASTGTeT IR Abel & Bhavana (2023)!
ufasfy 6 - ARfEa sRdr FiTer Honet B FRE
P6: TTgHTA 3t BT -ud RT3 B Shgaaf, 3MER-HIH, IUdTH,
ATGTIIS AEHTFIAT 3R ARP I forarar & TRER FHaes ST
P 7T # IS R A AT 11 ABT &l
w¥aTfaa dufie ab: Jarfie uisa o feraforfia oa & wegd
a5 ST AT &:

argatA

d
Siq Ufeadel
d
et
d
QT Tl WTI-FIH IUTTA
d
3MTER Ud Gyur Aeeft ANTfda usma

\
Ud TRATG ATYGTRIG HisTe
\
ATATIAS AGHTISTAT
\
oty umfy

SN BT FRY: TR 37eATIeT JATG TF IOMHS TP (et BT 3
FAST LT IIGHTA & SRIeT Taferd W, IUGRA, SMER-FIH
de ud - et Rurait Bt ad enfife mredrat & wu ¥ afofd
TR AYT ARPId foReRaT & siadafera ufities & wmsan 3l
T de UF I Hd-Ierfea efteHdion sregaar § wegs
AN, AGHTM/ IFHTAT NTADS JUT 3MeH-WRITAD
SRS B TRIS 3edWUTTeH 3R & JY F IuA T {5 a1
B IIGHTA & SRIeT BT T, IUTTH, URURS STt TATS, T -
Haeht siorer, uTfiaried FgTfeTaT auT AEIRics s ¥ 3%
3R 3rgfera fbu s1e UfeRaut & saafRea wu & sifdferfaa fsan
STITI $o10b 3MTETR R AR sareanait & T eyl arfées
dT uTmTfoTe Ut -Ardl & A Hreivfiaor S mean A wET
SRR

STH3T Td FaT HAd: NMYAGP UF HRAT WRT A Ffera
OTATIOTE Sfelf § SH, SMMER, SUATH T Ud -Haeft 3uerser qufstt
&1 31ee {5 | AFgaH! - fiféra ener-ufserar & uewrferd
oner-are, fiaamyuf gram! den sreTelie Frfter-sreaet o1
IuteT b T, fAdwa: 3myds, Sq-3r@e 3MMER, URURS
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R TTer ueTe, enfifes SuaTA, uaf dur diwor & Fefed e
STATGATA S SRIT Trer-Teaf, Iuart & ufeeul, udia e
uGTel, BRe], Tt AUt ATYSTRIG AGHTRIAT A ASTerd Teaer
3TATPBeAl UF Sftad S9ral B edVUTTeHS AT & F7u § fora
3Tl
arfder-amenfea dafie dAs3wor: uRife Afee o fw=rera
fe3wor 3 mreem A forstforfa v fawert & affesa fasem sram:
STt T g -rggeret

SITER - T W TIe

SUITHA TS Fd-TWRT

URUfIP Ua 9T W -F1Tel

ud, TG TS BT -Apial

UIVUT U9 TR Aeeh AHTaaTE

ahqo‘%asz'gﬁqa‘tﬂa"r TR-Uigt AT

HRAT STTeT UUTTeAT & 3ideta ARfba FaTiie Ader
g-us & forg srep amer ufergfeat:

. Shq 3R 3MER

STER-HIH TS IUARA

URUfe W Ud U0

ud Ud WTa-FPpid

FarRed va Well being

mg:‘f‘?‘lasrgﬁqaﬁim
f’q’ﬁﬁw BT 3reTwre & v ot oo darfs

PH P IR R iy fasar s

d
Siq Ufeadet
d

srgaat

J
[T AU | IMER-TIH | IUaTA
J

ud Ud WTa-FPld
J
ATGGTRIG AHTITAT
J
FARET U HeITUT B AT STATH
J
s wor
1. argala o1 %, 3meR M Saeaal & anfda desf &
AAHAT: ATGHA Bt WTT-URWRI3N BT ATSTe BT UEAT IHTEMR

Rt shg-efie 31 3Mgds & Sig Sae BreteTureT Bt Aoft 7l 7
SHq URadet & AT 9RR 3R uafawor & gret aret uRadisti & 3ref®u

\‘9’9’%9’!\’—‘%‘0.@?‘.@@%9’!\’.—‘

3MTER UF SITER § 31etet BT aemom fferet 71 Thakkar |
Chaudhari and Sarkar (2011) 3 skgaaf @t At a2d gEaamT
f& amgds ¥ fafdrg sRaft & 3refAR 3MER U4 Sitaeradf & form
farerffa fu s1e § 3Tk SetasT S shg Ufvadel & AT 9RR B
3P Bt AT ARIS AR TT Wt A AR Bl T§
3TdAIPBe ATGHA & I3 13 o mEeayof B, aife argufA
&1 931 &A1 $Rdta SumeTiu &t auf den 39S 916 gt aret
SHq-Ufeaderefte aRRefe= 3 1 82| 3ra: 5 3rafer & amgrR-
T B oo UTiH® foer & 7Y T ST HRAT STER-FITol Bt
SIS FAAT B HITHT BT F9TT| IUS YA G UTeT-ATHAT
T qut sk & forg fafene smer-faER &1 38w fAaar 2| wReafgar
S ARATIANT 37EATT F Iuse] UTS § Iuf kg B forw gRret g,
19 3R ST dUT IUYH YW TG BT IVW TR O AMERT TF
ITERT A Tt & feraer fiad 2
2. uRufis @ma-gre 1 fs3ver: argeta St wma-wu
B GIRT T HRAT URURS WTer-FTeT UaTel BT gl Sarkar
et al. (2015) & #RdT IRUR® auT MYdfes @re usTaf ot
forqga wnfter & o8 serfan {6 sRdta wma wRurrsh § smeR Aaeh
fenforder, mer- TR0 qe S Fael faami o1 necayuf FeTe
B Fften § urufve @re uetdt & fafdrg &sfla wat geur Iaat
T TR SMER-FEHT BT 3reTI BT IR B AT AT $H
3TERTI B ST e - STTENTY forseput B1 7o Heeaquf AREATeHeS
JWORT UGTeT BT 8l TRURS SiioTel 3R e AT & T
a® Hifia El gar IS Ay T Bt fafer, Feron, b a9,
TRITET, TTeT IuseraT 3R AP aref J3 &d B sAfe
A TTa-IRGd B dad ‘T TRIT AT & dF AfAd
T & g fHA g ¥, b Seea A, fba amnfores - aRgfas
oo I 3R 5 fafer & siisret dom fsen ST & & w0 & San
3iféres IugH B
3. WU-HIW M IYATHS IMER: enfifes aref A wWRea-
Taeft AT dax raeiidset - e fasawor & argafa & ERiet
$IoTet B T21T, T8 UeTet &1 19T 3TR $o forertfed wmer ugrert a1
JUANST T 3T ARG UfdAy &S T & ST AT ABT 8l FHABT
uger 3ref enfifes areemist 31 Safth 3MUst AT MER-HH B
T8 A0 & forg forifia 2 § TR oiieer @t enfife dAweu &
AT s Bl

A UYT BT gAY AATI 3Ty FaReT-Aaeft Bl amegforas
Iuar Fa et ener-AfEe I8 gardn & b 3uarA faféra gamuy
oTeTt 3Tk ¥FaRe FaEh AT B UIHAT B AT & Ao
SHB UHTUT IUGTH b UBR, 3Tafel, Hiotel bt AIIeIT 31 oAfeh Bt
QA 3raveT & 3R TG &l Trepanowski and Bloomer
(2010) & enfifes IUaTA W IUcTsy MNer-ATR Bt AHET Bt
3R fafdrg enfife Suar-ufeRaut & wared weat &1 rear
fasmi

T IIGETA & A ¥ v Ageayef fysdwonens g

AT 31T 2: IUATH BT 3fIded 3T -3T § FARLT-ATH BT
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THTOT 781 &1 TfE Big safep enfife Suara & GRier 3reaferes Ssoif -
A Tt G T UGTT BT AT BT 8, Al SadA ‘IUARA’ G B
3R W 3IA T ITER-UR(d o6l BET off AbaTl GAL 3R,
IfS IUTTH B URf AHIT 3MER Aot B FAgfera Bt B, oot
ot fafqgar & g ufeads @t B sk safs @t eandifis
MMALTSAT3N & IIH Fidll 7, Al IAD AU TR THTT
31eAeT & ABd Bl
4. srguaf 3R feranRe-warRe o1 efesion: sty s
gonet! & feraras efteasion ngeayuf &1 Thakkar et al. (2011) o
SHAAT BI Shg-3f@ersl au foraRe e A ST Bl Iad
Fft&TT- e BT BT ad Ig § 5 Terary va sk Faeft
URaelstt & 315U MTER TR SATER § Ufeacel B IR & fef@etel
T AETIS ATeTT STAT B
IGATA B! 5 TS Riegia & 3ideld Uee IR Ue JaTies Fae
feaTs dare:
sk uRade > 3MER ¥ ufiadsl > IagR § FW > RR &
3Pl Bt URURTSTA GEMROT
5. ud 3 sioiat T ASE: ATGHRA BT G231 SIA IuARA
IT U -TIH db AT a1el g TTfeul 37 3rafer ¥ s enfife
3R ARP e ud 3ma E 3R uat & 87tsTet, TRATG, ATfRe AEHIRET
T enfifes SiesaTel TR FS &

Bhavana (2023) &t 31gds A Fafera uat i urea- 31ear
B §U MY AT aTelt 3R GRIUT 35t Axftent 1 arezrret o1 foreaef
2 & ud ARpfas forarar, ATgeIRic vehgjedr, urfartie geat
3R AmTfore ugaTe A ASfE & ADd B rEd! of g off g
& udf @t serea & durist Faeft firsrary v Feeaygof gerrdt B
6. ud : Aivgpfde foRawar &1 aream: Bhavana (2023) &1
faschuor uaf &t Wt & forver fordger 3R AMTToT® TeHgear A
SsdT B sraeiider-3nenfed fyewor # sft udf & et fRiftre
WSt ot AeHTRar ke 3 337 sgarRT B Awifdd 7T A
HEcaYU! SITdT BITRER & ai¥ss AGHI HiSTel Jeltat &t fafer, aa
& forom, gom @t ufsan 3tk sihg Aaeft iRt @t srereft dich aw
UgaTd Bl $H UfHAT B ARP IS HaR0T HET S AHAT ¢l
7. argala 3N Agefearn: agatdts ud 3k wra-memd
SIfeBeTa ENfifs UTeel A 3MTST G ATYRTIRIG AGHTIRIAT BT /Y
ft & APt Bl TG v, AmfRe eitorer, enfifes A9 der
UfaR-Sgd Ira $iiotel BF AT 37d: {5 o1 aream Sard
2l Bhavana (2023) o uat & dg% § ATGTRIG AGHTT, UTaTie
et TR ATATRAG TebdT SH ST &t i &t 3l
8. WS, urfaror 3t Rerar: urufies sty @ womfert
B ARBTetter Rerar-famef A Sivse ot off Aemas &1 Kapoor et
al. (2022) o I9rsT T UGt Bt Tt urlRefas a, Sa-
fafdreran 3 e Jrem A FHafea garn g dor uRufve uikReufas
Tl & 21 B! a1 & fawa & w0 § wgd B

TE D ArgHTATe wra-uensit & fow fady wu A
IUTeTt 1 AfS skq- e wer-TeTs Fermeiier 3fR Suerser e

UGt & IUATST BF FEIeAt B, Af I8 utRRafas srjgerst o1
AT 3TTATH 81 ABAT 31 Trabelsi et al. (2022) o enfife 3uara
B gt TR S UG fomef A Ssd gu smER-Hinisa
3tk Rerar &t Asraenait w aaf &7
9. wifda durlie sarE: ITAT ABYwr & MR W
IGATA B TS T AP AB-FaRET SIqeT & JU §
JaTies WU A AW T AbdT &
g - ST RetdT
\”
Shgaat
\”
3ATER - 3T Petel
\”
[T T | FIH
\”
3UaA [ ad

\
Ud Td 3TsaTerds HisTel
\

ATATTE AEHTIRTAT
\:

gt fgecduor & IE forsad forwadt & & argnta ot wma va
U -TRURTST & - NP, MER-AJW, &S AR,
ARG AGHTIRIAT 3R ARBIAIS HIRUT B TR FTHK SHTITH
UgEATe ST ABGA Bl MYAGP ATRed S -NIF e ATER 372
Sastdtet & FeeT BT T IS IR ST HIAT &
Thakkar et al. (2011)| URUR¥® HRATT TTer-ATR Tg FLAfT
2 f& oty wrar-3et § 3meR, wiwaR 1 31R shg Feeh smamm
féremmar € Sarkar et al. (2015)1 3meferds UIWOT 3reAeNTe STt
T4 URURI® HRAT @1 UaTdl B! aredfde N¥d A6l &7
FIATASNBIOT HaT & doT AT & ufd-uivs aeai 3k Ja-
IUSASEdT Bt SAfeetdT of $ft A 1T R Kapoor et al. (2022)

31: § STEIS BT TS e forsad I8 o1E & b “argmia
Bt A9t TRy 3neffores el TR Rig &1 sfew a8 B argnfa
TS VAT IR ARGTAS Fe-Agwd B, f5AE - srged
Shtaar, smeR-faferamsr, Suara, srgwers, Ta-A¥Gfd oz
AT AGHTHRIT & T Al Ade GaTs 3 8 518 A PO
AL B MY UTST-FTeT 3R ANBTeA e AFTToT SFAETST
A 3rifere Fmefe fietar B
Tl - TRgA JATHE STEAAA BT B3I 329 ATGHIA A Feg BTl
U9 Ud-TRWRI3T Bt Baet enfies e A1 nefford IR -G
& WU ¥ IRgd B dl, Sfod KT, SMER-[IH, IUTTA,
URURS WTa-3Te, TaRe-Aaeft Asrgaran ot ARsla®
foRawdT & TR AT S wU T AW &
1. argafa 3t wgeaf &1 daifis ddy: smdta sie o
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T sk URadel B ATeTa Sitaerast 3 37eTeT 78! Gt STl 3MYAE &
SHAAY! & HTEIH A Sk &b 3ToAR 3MER TR STTER § uRRade o1
forar syafera wu A fA@aT &1 Thakkar et al. (2011) o skgaat
TR 3Te AET-3reare B aran 6 anyde f&fda Serary
ufiRufeRn & sy 3MER 3R Shaatdett & uftads ot AamE
AT 91 3 forans eftedior A Shsar 215t ueR (Jakhmola,
2011) o Atreya Virachita Sara Sangraha i ©g g3t & aufel
dur Asféa geg-sruey (fRas-siféas? smer-Agr) &1
fec3woT fsaml 5w fa9 SHq & S1efAR 38R, SITER 3R ==
ot Tt it j1TE ATy Igufa & Tra-dA9n & A0 S
fore mecayul JaTR® SMem UeTe SaT Bl auf 7R IAS yedTd
3Tet ateft sRg-ufadaefia uftRufai & ana siaa dor
Shtaeraat & uRdade Bt URuRT B 57 SATUS s - e[ Petel JURTT
T AHE ST AT Bl

2. ma-dgn: giffe sqgemaa it smEgR-fafer—ma:
AGATA Bt WTI-TAT3N § TS HISTT, TS QT TSI BT
1T 3R $B W ueTet B MUTHSAT Gt Bt RIS s Geft
Bl STcATD B TR TR I HAA HISlol Bl IUSEAT AT THG BT
U9 el ¥ 3P AT T eNSiel ¥ ad, ABeT 3R 37TeH-
3N T f&RAT 97 o1 BISarkar et al. (2015) o URURS
dur IYdfes @ ugtdt W AteT ¥ Ig sertar 6 wwdta
URUfYS e HuTferalt § 3MER Hael fkenferden, shq FAaelt fam
3R BT -TATSI0T Bt TAT3HT BT HEedyUl FUTS Bl 7 URURS
Ty uart &1 fafdre i ok Aivpfas Ager & usteror sar
BIFHA TE IAELRON TG Erell § b 9MReitr Wy )RuvT &t b
P Al B R/ T AW 0ATH Bl ool omiifiss qiwor &
AT - AT AHfNS, AP 3R enfife aref oft agat &= Awar
k|

3. Suar 3R anyfers dgnfers wwmor: TTgus ot wal §
IuaT B fAQy ngea AT 21 3neferss dgferss ATfeea & uaTA
& TATTIY 3R Qe - fsrTenas wemat i =ty oner 3utser g,
fdser enfife Suara &t @sft gonferat & ufiom v FwTer 8l B
Trepanowski and Bloomer (2010) & enfifes Iuar 37 Ater@
FaReT WR AHNET S gu fAferar enfifes Suawi-vesit & ware
Faeht gsrmal Bt TteT SgEA Tg Tt graTs b Suara s uwE
3B UBR, 31afey, siislel Aael 37T oAfes Bt Amitfies ufeReferrt
R forsfz avar 31

4. urufe wa ugre 3tz gtwor: argaizte @rer-vemst &
fedwor # urufes wrer ugTe @t TIvor JAET Bt sft I
3MaLI® &l Kapoor et al. (2022) f HRAT ST [Ter ugTert iR
SATUSD qUTITcHD JHIETT H WTer UgTel & UIyor Haeft 3ifamst aar
31eid T UGt 1 ufe-uiues deat 37 @ferstt &t Sia-3uctserdr
Aaeft 3iTBs! B Adfora faamisiere A Ig Fuse glart 3 s
IS WTET UGTe TEeaqUf UTVe ded UaTel B3 B 8, offdset TIHOT
T BT 3THAe Bad (B! U UG ded 3t IuRAfd & anem
R TET fasarm ST ATl Sarkar et al. (2015) o 8ft urRufiss smeftar

BT UGTdt § 3MER-39, UfdsifaiioRr® daal R fd aa1 S
- TR0 Aaeft 3t &t aaf St R

5. kg, sitoel 3R APel: Fgadt W U ATl A
g Jurfis A e ATe 3maT? fds smReter ferfdear rruwr & werfaror
3R TTeTa 3MER-UER & &t Al BT Ageayut ATelt Thakkar
etal. (2011) o sk Uil & 31U 3TER TR STIER § 3roj@etet
B 3TYAG & foraR eftcasior A ST RI Jakhmola, (2011) &T
regTS oft sHg-arerfid ueT-3ruey Bt ATYRUT BT
SIATASIBIU HIAT BITE ITgATA & A ¥ v Ageayof
SIREITHS AHTTAT UGTof BT 8-

Siq Ufadsl - 3MER ¥ uRade > Sfaeraat & Fam - ig-
3Pl Bt URURTSTA GEMROT

6. ud 3R WU-HAFPld : IguTa Bt oot ‘IuarT Bt 3rafer
& [ T WA SADI ARBIAB ST DI B IR o1 8l 3 3afe
T 3reis efifas 3TR AP e Ud 3 7, foreT 91iaTet, TRATS, a1aw,
urfeartie Fgsfear ok AmeTRies sifafaférat meeayuf syfie
forarreft FIBhavana (2023) o Festivals of Ayurveda: Scope
and Challenges ¥ udf @& W @t foRazar 3R ARG
USHSICdT A SIST 81 53 EftdIvT A 971Slel Bf SIet U 78T, Ffeds
31eeaTferds AUWUT & FU H oft ST o1 Apan Bl [ Qe siteter
T Ud A 51T A AP 31 UGTel ST Bl Histel BT ATHT
BT UTRATRe Fa e, anfdex 3tk ATgeTRRics Agenfaar & aravR
IeUH BT AT 8l

7. sitoe vo Aivpfae Wfd & Fud : sacieos TR AT
P TP ATY 3T R Ig 9t 7uve grar ? b wra-gumd difeat &
T APl FaRoT BT ATeq §of At 3l {5t uRar & afvss
AT TS 3roTet Ut Bt ad BT $ioret, I st fafer, Fmwsft @
I YT Ud A Fafera mgR-veT RFrard g, df o sdstel-
fafer &1 gaTaRor el g 7S Ay W, 3ref IR ARGBIAS
UgITe off Fanfyd gt Fabell 2IBhavana (2023) @RT ua @t U3l
@ foReRaT A SISl 537 SIReT BI fdgaqut FHefe UaTet war
2l

8. RdtT gver vurelt & Hasf F ARfda are: 57 sz
T UgE AR AeTaTe IE & [ aIgafA B gus enfie wean &
ST STl -UTTot! & U ACHY BY & ®Y § TS ST AbdT 2l
FAS UYT M §:

Siq — UataRofly Awsf

3MER - MY Tiwor

TIH > SATETD HJATAA

ad - enfife ufdemgar

ud - AR AGla® arfdreafs

TRATG | 1STeT = 3HSaTford Td ATHTIAG ATHGRY

WRRT - deft-gz-det Fazor

3 eftedIvl § R STTeT aeT UTel ST BT AIE o7al,
gfed a1, SITER 3R Sfiad ARGAS 3g9ra & T Faer o
farduuTTens eficaton ge1 ST 7
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9. Jraeitee 3Nz ymror & dfiw Har: 537 sreae & ST
3R 3rej97a T IUTeT fALY WU A HEcayU! 31 IS SracTida & TE
e Fa1 13 5ot e & argefar & ERie o @@ vardf
&1 AT TTaT &, O I U W I-IT ARPIAD Ufewy 8l 3 e
TR -TH BT TATUT FE ATelT ST AGAT ARPIAD FacDel
3R IFTores SRR THTUT & i 3R FATE el IS 2l
forsae - T Jafves 3reareret &1 I ATGHTA BT T HRe T
TTET UG Ud - URORI3T Bt e T 31e]saTe &b WU § afofd et
aidl, gfew smdta et womett (IKS), skgaaf, 3MER-HIM,
IUTTA, URUNS Wl - FTeT, TR - S et Aaenaii, AgeTis
ARHTRIEAT dUT ATPfad foridar & urwR ASeN BT yHToT-
3MeETfea JaTiies [A2BWOT ST Ml 31eaIet § Sraetidbet U Sftad
31T P AV STEMR I FY § JT TTHTOTES R uTsr -
TRORTS TR Fafia Agedt -aififéra ene-Arie o sareaTens
U9 UHTUTIeRS 31TeR & w4 1 fora sl 53 forsad &1 gt foig
I% % & argnfa & Anster & forg e, Avpfa, skq, 3mer iR
FRET B RER K (g FHHRAT JU A JIS A &
U H ST 3rfers IRa B

IUSE THTUT ATGHRA Bt TP WRT B 3Megfforas fagmmer
TR R el BT Afda a8 uafe MR et & % &
aTgafAte gomsit ¥ skq-3rejgerd, 3MeR-faferame, sreearfers
3fILMAS 3R ARPlA® foReaar SA Heeayul St &1 s7sfiR
31ee faa o Awar gl
TW Y IELA: ITGHIA B URURS BT Td 3mgR-Haeht wemart
BT HRATT STTeT 0Tt b Fod T JaTie fIvSwur Heel ez
A Ig T 3T b R W § 9ot B Bad SART 3feraT
NS dcdt b A & T8l 3@ 31| STt Staeraa, shq, enfie
SIILATHA, ATHTAS STTER 3R ARGTad 3reft A 9t J371 @ R
Sarkar et al. (2015) st HReT URUTS deIT YA TG BT UGTedt
@ After I 3meR Faeh fenforcer, urRuRe wrer-am, mRivasor
3 sq el R & Faer &Y eraTdolgd (e 8l IoTdb fedel
7 71 oft e & b e & fafdrar 1511 & uruRes wmer uaref Ferreftar
STeTaTy, Fper 3R HiY-Tenaft & AR e gu diws forsesy
ATgATHIS TTer- TP BT AT § Heeayu! gl $AA I8 foremd
foraTen ST AwaT ? fb aTgHia Bt W -TUTait Bt Sa ‘T WeT
TIRT 3R T o7&} WretT AT Bt At & 7T F w1 gATH el
1T IoTaT 3TEATST VT~ FTel HUTTE! b |0 § a1 3Hferas IuYeh
B, ST 91STeT & ATY S, TTAIAT, FIRY, HIH 37 3reaTforad
3ref 3 & d B
fadta sRewr: argnidta wo-dAgn va IuarA WuRIsH &7
SMY AT SHITAT dUT IUASE AHBTE of UTHUT U TR - AT
& A § ulteTor avett 5 e § SHqaat ATfEed Agcayuf SMem
TGTel BT 8l Thakkar et al. (2011) & 3r[AR MY § g S
ufiaclel & ATY 3MER TR AGER § uRade St saafRerd sraermrumn
ATt B SoTapT A GTT - 31€RIeT S - 31 FeTal BT JMTYAG b [eld RSB
Zfiea! 13 Sisar?| g forsed arguta & sreaeret § v mecayuf

FaTRies Aq UGTe SaT 81 IIGHTA BT U §81 R auf a1 3A7d
TAURA gt a1t S -URTdel A 3T et B BRI, 57 3afer B
SATER-TT3HT BT i - T PeTel I SATUB HRAT JURTT B ATY
UG ST AFAT &l W T&! forsay ot Arqenstt & AfAa e
3MMaTS B SHgat 3R IIGHTA U & Sraemuon o1&l &l shgaat
MY Bt SIS K- et SHaeraat 8, Jafd argata
EMfHE - ARGTAS BITTUTET TR Fd-TRUISdT A 3t rafer B
AU Glell B TS BT ‘JATRS AT B JU T T PR BIelT IR
3, 71 {6 ud® argafle wra-dam o et srgdiis forger
AT |

AT HEeayUl 3T ATGHTATE IUATA TR SMER-HIH ST
TAABTATS TITUT T ITART-AT G B MR W TATTATHS
TRI&TOT AT T 3MTEYfores Qe SUTTH Bt Faet e srfafafer &
®U # oTEl @@l Visioli et al. (2022) & IUATA B URUTS dT
firfeettar =veTt @5t fter Sed gu adTen f Suata Faef ener &
BB 3refFeret Hfafsanati, ol -aamuaa, sifaitsie aifa
3R IoTet A Tt T Srerret fasam oI 281 81 Trepanowski and
Bloomer (2010) & enfifes SuaTa 3iR ATela Faed UR Jter &
fafdrer enfifes Suara-wenait & Fafera TaRe gAToT BT TteroT
fasami

31ERTT B ST dDaTT 3R Ud - eft AR B veb AT Saat
TR IE AHTTAT IIRCA 2 b arguiziter wrer va ud-gemd ARGlas
HTROT T A5TGTT IR Abel 8l oI URaRT # gd & forem, urRufys
il -fafert, v ot dImt, udter sresaTet 3R 3ot oS aref
3reTett Uit Y Rame Sma 8, @Y $iTer daot AR forger & e
A T8, afod sTaER TR AITIAT B ATeH A off Fanfya gar
faig (2023) &1 ud-Faeft srearer uat &t uRuRT B forkazar
qUT ARPTIS TgdTel A SH5aT Bl
AT BT SATAEIND AV3TGTeA- T ME ANBIoAIS AT B
forw off oRifaTes 71 URUR® Wrer-Terait & Yo A FTte
wTa ugTel, 3orst ATARIAY ity uRufye dardt fafé=t &
GEATAS 1B0T B FoTal et AHAT &l Sraaad Al A. (2022) o
LTS WTET UGTeT &b UTVOT e eft Gardotteson 7R WTer-yomett &
Il URAT3TBT Bt 3TaLT BT IR 571 fdaT 1 331t bR Bhavana
(2023) o URUTY® 3R MY s Ter usTef & suaRed defors
GTATAS BT Bt TILABAT BT RaTfbd BT Bl

AR TGATA B o enfife uTersl & w9 § @, Ifed
AP I fARTAd 3TR SISt F1Te & FrATdSHB0T & v & F=u §
off I ST ABATRI
ARATHIRIS TR aT- 3ngfers Shastiett & shq - g Hietel
3R AateT 3MER-Tenaft B TAf 96 W Bl 7H Fedf § arguiHa
SMER-TIH VS AT FTeT-Fd & AbT 8l Ffdbel URUTED T
B AABTCA SIS LA B Yof: T10] Bt AR S Teh bt uTwor Aeft
JTaLIHATN, 3, TR Reufdy, emitfes AAfdsaar ik amer
B TITHT B €T T AT ITTLTD EIOTIFH SHEIAT BT I LT
R AcTE I1T TET 8l TABT 329 I UGSfd ae 2 {5
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TIURT &7 37Tl THTUT-IHTETRA Ud 3MTAIAcHD it & DA
a5 o1 ABaT R

3idd:, IIguiAte BT va Ud-TRURTE HRANT FTeT-TRUT §

SHq - TS Eel, STER-HIH, ENTH SFATRA, ATHT SIS AHTITAT
3R AP foRawar & TP I3 §U 3MATHT B SAH Bt ol
TE WWRT Bt IAS Vg, ARPla® TR Fretens Feef §
ANFA §U AASIATS THTUN S ATY IABT ATATATHD HATE
MU B BT TR—ITA BT &l
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& Sarkar (2011) 3R -fgR T uRade & forare e A SeT SRR
auf sg & UTaiel Ud 9k &t Rufd & 3R 3R Faeh
fafére forder e 2
2 | Sarkar et al. (2015) | Traditional and Ayurvedic Foods of Indian Origin | 31€a1=IeT $TRefr urRufies @rer ugTel, 3R Faeft

feenfergel, TTer-TRivavT, BRI aes! 3R g
et fami &1 udteror aRaT

3 | Bhavana (2023) Festivals of Ayurveda: Scope and Challenges | 37€a1sT Uaf &f URWRT, ARG forReRar, AHISTS
USSICdT dYT e U MEATeres ST A SHisal &l
RIS of ST G TFT TR GRTUTT BT ST 3TEIIeA
fasem

4 | Kapoor, Sabharwal, | Indigenous Foods of India: A Comprehensive | 508 %9IST WTeT UGTeT @t UG FeT BT AdboTel {5

& Ghosh-Jerath
(2022)

Narrative Review of Nutritive Values,
Antinutrient Content and Mineral Bioavailability
of Traditional Foods Consumed by Indigenous
Communities of India

3TT| 37eics URUTYD TTE UGTT I o118, hie9riH, Tidld,
f3erfie C 3nfe o1 Sgasita Tufta &R Ut srm
AU € Ufd-Oive dedt 3R Sia-3uctetiar &1 ¢t udteioy
e sl

Visioli, Mucignat-
Caretta, Anile, &
Panaite (2022)

Traditional and Medical Applications of Fasting

3UTRA & IS v TR FAaeft il TR SUTeer
THTUTT 35t TAteT 5t o15) Amer &t wuee fasar srerm S ifses
S TmToT 35T ST $TeT PIfTSI TS UQ-3rETSA A
AT S 3R Slefopifore Suar & saTferd w3 & Haer
ATTEMST STTLTE Bl

Trepanowski
& Bloomer (2010)

The Impact of Religious Fasting on
Human Health

ST, SHTATEIGA $ATS dT oI IuarA & Uity
Td TaReT Feeht aHTal Bt Fftet @t a1g qer forseut
3f3erar va AR ufomdt & a1 B8 s18]

Maslov et al. (2022)

Religious Fasting and the Vascular Health

3UGTA B FHTIT THTET IR TRNf3166 U Agiforas THTOT
@t 71t B 3T Foret, Rforer AaGarefierar 3R
ThATRBIT a5l S [1oTI oT S fabam srml

Muscogiuri et al.
(2022)

Religious Fasting and Its Impacts on Individual
Public, and Planetary Health

3ifreraT & URfSre Agg A AHeiT-31eael 35t Berg B
373 AT ENfies IUTRT b S fehaTd, ATdoTforas TR gedt—
TR Haeft I T 3rearet fasa sl

Patel (2022)

Ritu Charya — Seasonal Regimens
According to Ayurveda — A Review

3PS § aef Y 58 Shgatt § farenfSra et dem shg &
SRR 3MER-3ER ¥ uf¥adsr &t Amften ot s3]

10

Bhavana (2023)

Festivals of Ayurveda: Scope and Challenges
— Textual and Cultural Dimension

ot T Ao Ud aifefes srfafafért & Ssa gu
IoTah] U - Hdhelol b arm|
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ToT2ATH 3 cAgpeii2r a5t Ffdat: yrrarftads wgat
&b 3ITENMR UR TP Yol cAaidsol

T"fﬁ’lﬂ El'lib_b'*

* ofremef, SRETT U YRS GBI RV, o Rieafiremer, SRITR (191, ) “IRa

oY AR - Apeiter BT a 7a & enfifes 3R e sfarT § v 39w Fermer 31 wgua Aver & vgw mardf & w9 § 3 70g &
AT U enfifes 31 A fRra & v newayuf SradR & WU § Yo ATet A9t AReTe Fgetter Bt ufamnait & arearret & forg v ngwayof
&5, TIfd 3 &5 I Iudsel RATad AR, HfR FUTued, 3ifdraiw 3tk gfdat amfes wu A gd negster A Agetter-ureud
AUGTT Bt IURYT B JedT Td B ISRUTS Bt APeiter ufemrait R AmTed: a1 at 89 enf & saru sfagri & sidstd ot ot rg
2 31YaT &1 & iRl & Fedf ¥ forad AN $e1eT quidt g3 R TA B $7 &5 B U6 AT Sigd SATIS Yol odide Bt ATaeddsdl
TERIA Bt Bl

TRGA QNE-UST AT H APTer Bt BT BT 1€t PRIATRRad Sl HfR AT, rfdrorensr A6 iR wer-vfdeiie
AT B IR TR HIAT &l 3A GIRTeT [AAY ATl AATS B UbTeioTail, SATOTGT, STeRIUTCS, Wi B gfetter, AelTet, Rciigere dom grsidt
8151 3 A1&TT IR o ST R 3rearret § agpeter & fafdra wal ot wip fQiwdrat o1 fasdwor fdser sren?| fore g wu 3 938t g,

TSt g5, Sefans gaT, A gor, duwdt gaT derT FUTU § 3ifda el ¥awy U 31! f[QivaTe Afeaferd 2
o85G Pt — THeter, Fpater urud, da e, ASTATe, gAY, FTERTUTCE, HelTeT, U oioratt, HfeR gfcaan

T¥ATaAT - Ud HeISTeltel AoieeTel o7 enfias sforgrer Tometer
R OTeH ET § Bt $H GRTeT 31eid efias TRUISAT T AMTeATeR
T 81 28T ol 39 enfife ufveew & S enf 1 fA9w mewa e
3R srast SuRRufe ufdRt, gfdfa, srfdrerat, dtef zoret aem enfifes
FzT3T F ATEIW J UATIOIT &t Bl oAU Sa WuRT & fiar
31T grefford TR ATGRIeTA ¥y farermTer &1 $o7H UTQ[ue URuRT
a9y wu & mewaquf B, Fifd swat arustt fafere au fasamg,
enfifes RIRTd & duT I8 Wl AT USTs 919 T eigetter &
Ay offt gt efh

TG BT WIRBTT FU A AGATLT-UTLIA AT BT
FRYTUS YT T TR WTelT SATAT &1 AHI & ATY Jog (919 BT
3TAR HTSTT STt 71917l §H URad el BT a7t B IR Hgwagut Uema
TSTI STt 335 Ted: Ud AYGT Bt emfifes TRuT § TRt f6U STt &,
3 ITATIN S AAHE iR gffwen & va Tgeaquf fFw g« a1

IASRYTS §H Ufadsl & 37eael & fore fadhy wu & mgeayguf
ATET T BT 8l $H &5 A Gl TSR Bt UfAETRIS JTTTE AT
[ A UTH gl 8 Gefda A UTH €9 ATGY T 3rfdrergi F ure
UTGe AN ASRATS BT HEwd HaeT Jucrsel it Bt Fedn ad
Hfha el 31 531 9ft 3rfére mewayul 8 Aeae § b agetter
BT JNETTS qTeafde Af, AUGTIeTa AT dur it
STettfare ATt & Feef & far o1 ABaT Bl

A MY-T5 ST UGG Ig9T RATad ATGAT S MR W
ASRATS & AGe(1el Bt GBS BT Yol oide Bl &l ASRATS
& SR & ATEAT BT IUAST HAc TE] BT STATE Tl I ASRUTH
ot AT 5t UgETe 31eraT IAG AR B AWF & forg sraeas
2l
gfffeen § apeier : oy & gy dedf ¥ - woRy= §
TSI B AU BT FTTERA AU [SERT §3AT 2| Ut HRA T
QRIaag 3R ufemr-fagmea & uRfde fagre & s &
TfmT3T Bt UgdTel Bet YT Is7ds UTYUd URTRT A A& B FTfUd
T R AT el a6 § Awowets & ume faferse gfefat aiw
3rfdroie faehy srezrraTt &1 fowr sl

$H &5 S TEwayu fAgTell § 31R. 3. 3reraTet o1 o1 ISt
2, foregial IoRyTe & UTH @getter Bt gidat w ey sreze
USTferd fbu| IoTet o “an §eIRE e Foeuad e At
WBTH IAGRYTS’ TU1 9716 BT 3ieadsl ‘g ¥ a1 mpefter woeuad
BTA ISFYTS’ IdHTe 37eIATT $ forv AW mga T@a Bl 3
STt A FUSE FraT § & @gpeiier B daot 96 gL /W (Tgen
vrafera ggr) & € veqd oTéf e s el

aAfestt Riear @1 Ipfgat, Tgudr SR vaferrot UR 3rearr
oft rid HEwqUl B, FAIfE $AH APl S A& BY HaTs
ettt 3R enfifes sfaer & FAod & w1 s | So7b 31Tt
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7 Rritsers & UTH aq¥s agetter nfamafl, v Tt g8 agpetter
gfemT aen dier SR FTaTaTs ot & UTH 33 gU agefs Jui &
feraror feta 2

FTOTHHT 33T A GAA QrdTsat & ST AT It gfefaer
RIS & Haer i ofiferm afdres @1 ez sft v Hewayguf snem
TGTe BT ¢ IoTBT BT AT Bt GfefdserT TN Bt AYfes B
TG fefd FeaT & 3R 398 egetter I 415 3 Faferd ngwayuf gfefasen
ot forert & Afenfora fasa s

IE RraTfeas sifderat & vaforersit aifdeie W S amR.
$iSRaR o1 B fA9 TEea 712 TE 3ifery s fadh geararer
3 i Ig Badt &t v gff ot ugaret 7€ B2, afed Fars S
enfifes sfergr ot e eAgpetter UTeud WU A Ssar gl

AP BT UgdTe Bt TH w801 & 3R R e, Sfed
3o G QATATaTt S AYh SR W Bt 315 3 forAforia faSrwarart
B U ATY Tl T TET ST &
1. TIge 37eaT 3TaT
I3 arerar quwat ggt
Sefang Tgfa (3R gY fofer arett gar)quwdt Fer e
g3t @t I (fGeat, agefsr)
ufaRe 3gfaat

31y 89 agfaart & ATy AdY

N o kRoDd

ufeer sTeftar agpdter &t gfef, odff erarsdt

$3 &1 BT U TG BRIUTEA 0T Riggid I8 & b et
3TGT &IRUT et aTet Bt Sfa ngsfar Bt Faa: FTgpeter Tal Are
ST ATfeR| 531} TR e IR §U foisn & amem w et Ssefans
OGT aTdt qudt S AG AT AT ATAT SITAT AR TgATSA
afemfaset 3fR Fias & FYE A& A Feft aATfRu

Fgpetter Bt ufem et ve HSR Yuret A farerfRa w1t gt
RIaTa® A1eT gaie fafderar vafifa o Bl ve ammeg wu §
TAHter B AMIG GoT & §S §U, TTI: AUt g1 3R 3161 & AT
TG fefd fasem ST 21 3o IeTervl & 3 @ gu ot g 3 81 oo
gfefar agefS g, foRmA uar aeran @ f&b Sarast anefd o Fuse wu A
féog oy argur & fora el

Sg-YoraT &t IuRRafd mewyul 3l fset Fve™ & 95 A
ATATSI: ATeTd eRR 3R G YSTal Bt e Bt ATt Bl $AS
ffodta agyfst ®u I Ada B & b 3npfa o1 Sdtaon & gt
Tl $© Ufemrat § Iefang w1&7or 8t ngwayul 2l 33 Fad S
o1 & JU T o7& FEsten arfEul auvdt 99 e & Fe § g A
ot R fergsor, au St afF 3R srAtfbe amef &1 udls &
AST B

3. Y. SITATE B QNI BT TP HEIYUf ANTGTaT AT A
OTH T3 §T APaiter Bt gfefart 7 Garaoi e gl

AHILT Bt URUNG TfHT Bt SedaT URI: S gT A
FaRY B Bt ST 3| TSt g3 TIAHTE 7 AT AH BY Jetal! Geft
B ST g3 WU IE Hafefa oear & & gfefaan Faeht o faeit
-t Ut nfse Bt gerer § arferes oreflett oftl wrdt g3 wfemmd
f&ehy ¥ A georaTet § aifes o wETioTa Bt B 6 @getter Bt
gfcfea o Sae goT & e W uRT a1Ef s 5 Fdan

Tgeft Tpetter st FAmTer U A HEwaqUf B &1 3ifdRes yfoman
& 5ot A UlHT BT FqRT TG ST 8l A AT Iaqca B
arfesmmeT & sfter 3ifére Fose wu & Tenfia & sma ?

ISRYTT & ISRV fe@ra B 6 Agefter ot Fuse &G A
3refifbe Bfd & WU § Igd b sr 1 sAfee agefst ®u ot
I IS enfifes ufdsen o1 AT Ot o s & forn faset
enfifes Rt & FruTs @ efR-efR Iaarnatt & g & Aftafora
fasam st

RIATfad ATEA TE Abd 8l Gl b TE Ufadar weft Fermet
W T & FH T g3l 336 Iy fAfera wut &1 Ag-3ifdaea I8
gorfar & & Ageiier Bt 3as JAEmum v & Any ¥ o
ofi

Fefans IRl $o Apetter ufemart & ers 3ot areit wat
mgeayu! faSaratt & 3 Ue 7 &9 quwen & e ¥ S gu forer
P BIeT ToTelel Ul S BT H oTe] AHSTGT TTeul Tg 9RR &I
forafora &3t arett au orfes &1 ufaforférea st ST g e T 59
1a o1 8ft Treftes 2 6t fdse aRg At Sotf ameanfenes orfs & uftafda
ST A 2l
$A UBR AGH1 Bt T8 3MHTdl & 3@t & [ eft 3ot &t v A1
R BT
1. RO qORT
2. 3meATfend Qrfh

IE il fAATe saTus 99 md & enfifes uditears ot oft
faQrwar 1 IoRUTe & IsTER0T AT A9 mEwayef 7 Fifd
Hefalg fadivar 3o el § fewrg 3t & St Agetter o e
AT 3% 3R o e & Fu F IR fsa s B

3TGT APtel A ASTErd AGH 3iferds UgaTel Silet aTet F&TOT H
A VBB TP ST B URURISTA |U A G 3T 3TGT 3eraT
G5 A ASferd [Ten SITaT Bl A 3TGT Bt YRIATRRI® UgdTeT §
ATTETH MTLTS 31 G5 St B3 avq auRaa 3R s S
angfer & oft fems & et B
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FATTY APHeAter Bt UgdTel Beet o &8 Bt IuRYUT B forarforfad
fyorwarart & ATy I@eI TIlRT:

1. gg
2. py-fa=am

3. 3 3

4. U T
5. AUGH &b Udid

STET STaT Sefang-duzd! Fawy 3R IuYw Feue Refd &
AT ATt 7, 981 Apeter & RU § UEHTe BT STEM STt 31eres
ToTgd & ST Bl

FAperter & UfemT-fargimet a5t Sotar AT § A TP It
Q& UEATe BT AL Bl UG &, HIeTa i 3[% & R H Agpeter 3R
R1 %, fora & feoar rawu § Ageiien ISRATS S AT afefa
T ¢ 1S5 Sl FaRUT ST AWM R A Wicrferfereg gam

auzdt ggt 3tk 35 St st dfeETRies enfife safesea
@t 8fd B Pféra Tt Bl 3376 Fodta ar yTe, SHefans wu
den feoar Femuea Reufe Iefteor ot nfden ot gerfdt 3

3ra: Tpeiter @t gfefaa o YeraRRie wfa stk ¥t enffe
Rirsmia & fw Aneag & Fu T AWgTen ASA IUYTH B

FTERIITCS & AR AT B eTpefter ot IuRafy &
TRf%S Aed B w0 ¥ 39 mewquf 31 uRfde S A &
dApeier Bt IuRYTY Tg Fbd et § b IR o1 § & It
Bf3 1 B gfdfeen & Fmfda & gat ot Rdftsors 3k Aemer &
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