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ABSTRACT

Obesity represents an increasingly significant public health issue globally, with serious health and economic
consequences. Currently, over half of the population in developed nations is classified as obese or overweight. It is widely
acknowledged as the most pressing and rapidly escalating health challenge worldwide, impacting both adults and children.
Recent scientific findings indicate that both genetic predispositions and environmental influences play a role in the
increase of obesity. Obesity is not merely an aesthetic issue; it constitutes a medical concern that heightens the risk of
various other diseases and health conditions. These include heart disease, diabetes, hypertension, elevated cholesterol,
liver disease, sleep apnea, and certain types of cancer. The current study investigates the potential of nutraceutical powders
in managing obesity.

Nutraceutical is a term combining mutrition' and 'pharmaceutical'. Nutraceuticals are food products that provide
health advantages beyond basic nutrition, aimed at preventing or treating illnesses and enhancing overall wellness. This
category encompasses dietary supplements, functional foods, herbal remedies, and fortified foods that promote health and
ward off diseases. The primary objective of the study is to demonstrate that certain crude substances (pomegranate peel,
green tea, turmeric, ashwagandha, and cinnamon) contain active compounds such as polyphenols, flavonoids,
epigallocatechin gallate, curcumin, cinnamaldehyde, and withanolides that facilitate weight loss when compared to

commercially available nutraceutical products.
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INTRODUCTION
Obesity

Obesity is a health issue characterised by an excessive accumulation of body fat resulting from an imbalance of caloric
intake and a lack of physical activity. In the 21st century, over 1 billion individuals globally were affected by obesity.
Various metabolic, genetic, behavioral, and environmental factors contribute to the development of obesity. Health
complications associated with obesity encompass type 2 diabetes, high blood pressure, heart disease, lipid abnormalities,
hardened arteries, nonalcoholic fatty liver disease, obstructive sleep apnea, and cancer.! The three-compartment model is
commonly employed to assess body composition. This model categorizes total body mass into fat mass (FM), fat-free
mass (FFM), and total body water (TWB). The relative proportions of each component align with the typical ranges for
different ethnic groups. Variations between males and females ofthe same age offer reference ranges for Body Mass Index
(BMI, kg/m2); typically, a BMI greater than 30 kg/m2 is deemed obese. The regulation of energy expenditure, fat

breakdown, and the formation of fat cells are three key processes whose mismanagement leads to the onset of obesity.?

1. Factors affecting of obesity development
Factors influencing the development of obesity the several elements that have been causing obesity.>

o lifestyle choices- unhealthy diet and alcohol consumption
e specific illnesses and therapies/ treatments

e Influences and inheritance within the family
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e  during pregnancy

e lack of sleeping
e  quitting smoking
e microbiome
e stress and Age
2. Pathogenesis of obesity*

Obesity is the result of a complicated interplay among hormones, genetics, and environmental factors. Various
hormones, including adipokines and those linked to the gastrointestinal system, are involved. The stomach releases the
peptide hormone ghrelin into the bloodstream, where it acts as an orexigenic hormone that stimulates hunger. On the other
hand, anorectic gut hormones such as Peptide Y'Y, Cholecystokinin, and glucagon-like peptide help restrict food intake to
ensure optimal digestion and absorption, thereby reducing the risk of hyperinsulinemia and insulin resistance. Adipocytes
produce hormones known as adipokines, which play a crucial role in the regulation of metabolism and obesity. Key
adipokines include TNF-o, interleukin-6, leptin, and adiponectin. TNF-a has been associated with the onset of insulin
resistance through the disruption of insulin signaling, decreased production of adiponectin, and release of free fatty acids.
Leptin, an essential long-term regulator, provides the brain with information about energy reserves in adipose tissue. It
helps to reduce appetite by binding to receptors in the hypothalamus, especially in neurons that control hunger after

passing through the blood-brain barrier.’

Obesity pathology
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Fig. Pathology of obesity

3. Health risk of obesity

Obesity has a significant impact on health in many ways. It often arises from a imbance between energy intake and the
ready availability of appealing, calorie-rich foods that are laden with fats, sugars, and salts. Individuals who are obese are
at a greater risk of developing a range of health issues, particularly type 2 diabetes mellitus (T2DM), non-alcoholic fatty
liver disease (NAFLD), non-alcoholic steatohepatitis (NASH), cardiovascular disease (CVD), and certain types of cancer.
The SARS-CoV-2 virus, commonly known as COVID-19, has affected more than 598 million individuals and led to over
6.2 million deaths globally. Those with obesity who became infected with COVID-19 experienced higher rates of
hospitalization, ICU admissions, and mortality. 7
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3.1 Metabolic consequences &

Excess body fat is strongly linked to type 2 diabetes, as it contributes to insulin resistance. When cells develop
resistance to insulin, their ability to absorb glucose is hindered, resulting in elevated blood sugar levels and an increased
likelihood of diabetes. Research indicates that losing weight can greatly enhance insulin sensitivity and reduce the chances
of developing type 2 diabetes. Metabolic syndrome is defined by central obesity, high blood pressure, and abnormal lipid

levels.’
3.2 Diabetes

Diabetes is a long-lasting metabolic condition with various causes, marked by persistently elevated blood glucose
levels due to issues in insulin secretion, action, or a combination of both. Type 2 diabetes mellitus (T2DM) is more
prevalent than type 1 diabetes mellitus (TLDM), representing 90-95% of all cases. It is significantly affected by genetic
factors and involves insulin resistance alongside insufficient insulin secretion as compensation. The majority of
individuals with T2DM are obese, characterized by an increased percentage of body fat or abnormal fat distribution,
which is linked to the underlying mechanisms of diabetes. Adipose tissue contributes to insulin resistance by releasing
excess free fatty acids. 1°
Obesity and type 2 diabetes mellitus are closely interconnected, with both exhibiting a similar rise in prevalence across
Europe and globally. In contrast, individuals suffering from obesity are nearly three times as likely to develop T2DM

compared to those maintaining a normal weight (20% vs. 7.3%).

3.3 High blood pressure

High blood pressure, often called hypertension, is a condition in which blood flows through your blood vessels with
increased pressure’?. A larger body size can lead to higher blood pressure because the heart has to exert more effort to
supply blood to all the body's cells. Excess body fat may also negatively affect your kidneys, which are vital in controlling
blood pressure. Increased blood pressure can strain your heart, injure blood vessels, and increase your likelihood of
experiencing a heart attack, stroke, kidney disease, and even death.*® Hypertension is currently the primary risk factor for
illness and death worldwide, accounting for 182 million disability-adjusted life years and 10.4 million fatalities each year.

The correlation between obesity and hypertension is well-documented in both children and adults, regardless of gender.4

3.4 Reproductive issues

Obesity can significantly impact reproductive health in both men and women. The relationship between obesity and
reproductive functions is intricate and arises from various hormonal, metabolic, and structural changes. An excess of body
fat disrupts the hormonal balance essential for reproductive activities. In women, increased adipose tissue can lead to
elevated estrogen production from fat cells,'® resulting in an imbalance in hormones. In men, obesity is linked to reduced
testosterone levels and an increased conversion of testosterone to estrogen in adipose tissue. This hormonal imbalance

can affect the menstrual cycle in females and reduce sperm quality in males.®

3.5 Kidney disease

Kidney disease indicates that your kidneys are damaged and cannot filter your blood effectively. Being obese increases
the likelihood of developing diabetes and hypertension, which are the leading causes of chronic kidney disease (CKD).
Even without diabetes or high blood pressure, being obese may heighten your chances of developing CKD and accelerate
its progression. If you are overweight or obese, shedding some pounds could assist in preventing or postponing CKD.’
If you are in the initial stages of CKD, maintaining a diet of nutritious foods and drinks, staying active, and losing surplus

weight may help slow the disease's progression and promote healthier kidneys for a longer time. 8
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3.6 Pregnancy problems
Carrying excess weight or being obese can elevate the likelihood of facing health issues during pregnhancy that may

impact both the pregnancy itself and the health of the baby. Expecting mothers with obesity might be more susceptible to
19

» developing gestational diabetes, which is diabetes that arises during pregnancy

* experiencing preeclampsia, a condition characterized by high blood pressure during pregnancy that can lead to serious

health complications for both the mother and the child if not addressed
* requiring a caesarean section, also known as a c-section, which may result in a longer recovery period post-delivery
* encountering complications associated with surgery and anesthesia, particularly if they have severe obesity
» gaining additional weight or remaining overweight or obese after the baby is delivered

Being obese or experiencing excessive weight gain during pregnancy can also heighten health risks for the baby, such

as?0
* being born larger than anticipated based on the baby's sex and the length of the pregnancy
» developing chronic conditions in adulthood, including type 2 diabetes, obesity, heart disease, and asthma
3.7 Osteoarthritis

Osteoarthritis is a widespread, persistent health issue that leads to discomfort, swelling, stiffness, and limited mobility
in your joints. One of the main risk factors for osteoarthritis in the knees, hips, and ankles is obesity. Being overweight
or obese can increase the likelihood of developing osteoarthritis by adding extra strain on your joints and cartilage. If you
have surplus body fat, your blood may contain elevated levels of substances that promote inflammation. Inflammatory
joints might heighten your chances of developing osteoarthritis.”

3.8 Some cancers

Cancer refers to a group of related conditions. In all forms of cancer, certain cells in the body start to grow irregularly
or uncontrollably. These malignant cells can sometimes migrate to different areas of the body. Being overweight or obese
might increase your chances of developing specific types of cancer. Men who are overweight or obese face a greater risk
of developing colon, rectal, and prostate cancers. For women dealing with overweight or obesity, breast cancer, as well

as cancers of the uterine lining and gallbladder, are more frequently seen.

The intricate molecular mechanisms connecting obesity to a heightened risk of specific cancers encompass complicated
interactions among adipose tissue, inflammation, hormonal disturbances, and changes in cellular signaling pathways.
Adipose tissue, especially visceral fat, generates pro-inflammatory cytokines like interleukin-6 (IL-6) and tumor necrosis
factor-alpha (TNF-alpha). The persistent low-grade inflammation associated with obesity fosters a conducive

microenvironment for the onset and advancement of cancer. 2!

4. Using Body Mass Index (BMI) to Estimate Overweight and Obesity

BMI serves as a method to assess and screen for overweight and obesity in both adults and children. It is determined
by dividing an individual's weight in kilograms by the square of their height in meters. BMI is connected to the body's fat
content. An excessive level of fat can increase the likelihood of various health issues.?? A healthcare provider can evaluate

whether an individual's weight might pose a risk to their health.??
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BODY MASS INDEX
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Fig.2. BMI Index

Nutraceutical
The phrase nutraceutical combines nutrition and pharmaceutical, and was first introduced by Stephen Defelice in 1989.
He stated that “a nutraceutical includes any substance that is food or part of food, offering medical or health benefits,
which may include disease prevention and treatment.” These products can include isolated nutrients, dictary supplements,
specific diets, genetically modified foods, and herbal products.?* Nutraceuticals consist of food derived from plants or
their components such as roots, oils, seeds, leaves, and flowers, which contribute to wellness and combat both acute and
chronic health issues caused by unhealthy dietary fibers. Nutraceuticals are available in various forms, including powders,
capsules, pills, liquids, and gels.?® The underlying principle of nutraceuticals is the belief that food plays a vital role in
maintaining health, managing diseases, and enhancing quality of life. The goal of nutraceuticals is to support the body’s
structure or function. With growing awareness of the relationship between diet and health, nutraceuticals have become
important tools for preventive healthcare. These products comprise dietary supplements, functional foods, medicinal
foods,? and pharmaceuticals that are fortified with additional ingredients such as omega-3 fatty acids, antioxidants, or
probiotics. Nutraceuticals can be sourced from a wide array of natural origins. For instance, flavonoids and polyphenols
found in various fruits and vegetables possess antioxidant qualities that help mitigate oxidative stress and inflammation.
In recent years, the global nutraceutical market has seen notable growth due to increased consumer awareness
regarding the link between diet and health, an aging demographic, lifestyle-related diseases, and rising healthcare costs.
Consumers are increasingly seeking natural alternatives to pharmaceuticals for managing chronic health issues such as
obesity, diabetes, cardiovascular diseases, cancer, and arthritis.?” The development of medications to lower BMI has also
been noted, leading to an expansion of the nutraceutical market focused on weight loss. Given the numerous side effects
of weight loss medications, nutraceuticals represent a more favorable option due to their lack of toxicity. This review
offers an overview of the most researched nutraceuticals, including polyphenols, flavonoids, epigallocatechin gallate,

curcumin, cinnamaldehyde, and withanolides, particularly in relation to obesity management.’
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Fig.3. Nutritional supplements

5. NUTRACEUTICAL USES IN OBESITY MANAGEMENT

Nutraceuticals can be obtained from a diverse range of natural sources. For instance, flavonoids and polyphenols present
in fruits and vegetables possess antioxidant qualities that aid in minimizing oxidative stress and inflammation.?® In general,
individuals require a diverse range of nutrients to maintain optimal health. A well-rounded diet should provide the
necessary nutrients for various physiological groups. To offer dietary guidance and recommend healthy consumption
levels, details about nutrients are essential. It is advisable to consult with a healthcare professional before adding new
supplements to your regimen, particularly for managing obesity and associated conditions. Numerous nutraceuticals have
been researched for their potential to decrease insulin resistance, a condition wherein the body’s cells become less
responsive to insulin's effects. Lowering insulin resistance is crucial for controlling conditions such as type 2 diabetes and
metabolic syndrome.*

A nutraceutical powder can be formulated using herbal plants such as pomegranate peel, green tea, turmeric,
ashwagandha, and cinnamon. These raw materials contain active components including polyphenols, flavonoids,
epigallocatechin gallate, curcumin, cinnamaldehyde, and withanolides, respectively. These bioactive substances sourced
from food, herbs, and dietary supplements have attracted considerable attention for their potential health benefits and
disease prevention capabilities. With a growing consumer preference for natural and alternative therapies, the global
nutraceutical market has seen tremendous growth in recent years.

This review outlines nutraceuticals that have demonstrated efficacy in addressing obesity. In recent years, weight loss
drug designs have emerged, leading to significant growth in the nutraceutical market focused on weight reduction. In light
of the numerous side effects associated with weight loss medications, nutraceuticals appear to be a more appropriate
option due to their non-toxic nature. This review also presents an overview of the most researched nutraceuticals,
including polyphenols, flavonoids, epigallocatechin gallate, curcumin, cinnamaldehyde, and withanolides, in the context
of obesity management. Table 1 provides examples of nutraceuticals, their active components, and the implications of

their use.3!
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Sr Food sources Active constituents Implications Referance
no
1 Pomegranate Peel Epigallocatechin gallate, Some studies, primarily by
Epigallocatechin, Chlorogenic influencing lipid metabolism, increasing 32533
acid, p-hydroxybenzoic acid . energy expenditure, reducing inflammation

and anti-oxidant property.

2 Cinnamon Cinnamaldehyde, Cinnamic acid, Some studies suggest that cinnamon
Cinnamate , volatile oils and supplementation may help improve insulin 34535
tannins sensitivity in individuals with insulin
resistance
3 Ashwagandha Withanine, tropine, Somniferin, lowering stress (cortisol) and cravings,
Anahygrine, Choline. boosting metabolism, and improving body 36937

composition (muscle/fat) through stress
reduction, better hormone balance, and

enhanced energy

4 Turmeric Curcumin Diarylheptanoids, The molecular actions of curcumin suggest
dimethoxy curcumin, and its potential in mitigating inflammation and
bisdemethoxycurcumin, improving insulin sensitivity, which can be 3829

relevant for managing obesity related

metabolic consequences

5 Green tea Cathechin, alkaloids, amino acids, | Green tea extract may influence adipose
polysaccharides tissue metabolism and thermogenic 3940
processes, potentially contributing to

weight management.

Table 1: Some examples of nutraceuticals, active constituents and their implications that have explored their effects on

obesity management. 4*

6. COMPREHENSIVE STRATERGIES FOR OBESITY MANAGEMENT#
6.1 Lifestyle modification

Managing obesity mainly focuses on weight reduction through lowering caloric intake rather than the exact distribution
of carbohydrates, fats, and proteins in the diet. Seeking help from a dietitian for nutritional guidance can be advantageous,
as it fosters cooperative care and promotes self-management of obesity. Additionally, weight management can be
supported by including meal replacements that are designed to deliver essential nutrition while adhering to specific caloric

restrictions.*®
6.2 Dietary supplement

Nutritional guidance should emphasize the importance of adopting healthy eating patterns, which include incorporating
a variety of vegetables, grains, cereals, and sources of fiber. It is advisable to choose low-fat dairy options and lean meats
instead of options high in fat. Increasing the intake of seafood is also recommended due to its numerous health advantages.
Conversely, to avoid excessive calorie intake, individuals should limit their consumption of foods high in refined sugars,
fatty items, sugary beverages, and alcohol. Focusing on healthy eating practices supports sustained weight loss and
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overall well-being. Being obese causes by various factor such as a type of diet , meal pattern, portion of size, consumption

of carbohydrates, fats, beverages, meal prepration*
6.3 Physical activity

Inactive lifestyles are associated with obesity. Physical activity boosts energy expenditure, leading to lipolysis and the
release of free fatty acids from fat-stored triglycerides for muscle use. Furthermore, exercise enhances mood, reduces
blood pressure, diminishes visceral fat, improves attention and concentration, and offers numerous other health benefits.
Regular physical activity decreases the likelihood of metabolic disorders and reduces mortality rates in individuals with
obesity. Generally, lifestyle modification programs suggest engaging in 150-180 minutes of moderately intense aerobic

exercise, such as brisk walking, weekly.*
6.4 Sleep

Sleep serves as an intervention for childhood obesity, especially in older children and teenagers. Efforts to improve sleep
in preschool children have been linked to a slowdown in weight gain. Enhancing healthy sleep practices, including
consistent sleep-wake patterns, a set bedtime, and reduced screen time in the evenings, is likely to yield several extra

benefits and positive effects on other behaviors related to weight.4®
7. LITRATURE SURVEY

1. (Divyang P & Krisha D, 2022) This study presents the development and evaluation of effervescent granules
created using a mixture of herbal extracts, including hydro-alcoholic extracts from Garcinia indica fruits,
Achyranthes aspera seeds, and raw beans of Coffea arabica L., along with their in-vitro anti-obesity

properties.

2. (Manu N & Sujani Kamble, 2022) This research summarizes that a poly-nutraceutical formulation
composed of flax, cucumber, chia, and black seeds may be a safe option for enhancing organ functions

examined, exhibiting a clear anti-obesity effect.*’

3. (Vranceanu M & Heghes S-C, 2023) This review suggests that certain products like resveratrol, curcumin,
epigallocatechin-3-gallate, ginger, capsaicin, and caffeine can modify gene expression, restoring the typical

epigenetic profile and assisting in weight loss.

4. (Mohammad N. K & Praveen C. D, 2024) This review highlights that green tea extract containing
epigallocatechin gallate (EGCG) shows promise in boosting fat oxidation and metabolism. Omega-3 fatty
acids sourced from fish oil display anti-inflammatory benefits, which address one of the primary metabolic

effects of obesity.*

5. (Dhruvi P & Tisha T, 2025) This review present the latest evidence concerning the effectiveness of specific
nutraceuticals—namely, alpha-lipoic acid, marine algae, cinnamon, chromium, conjugated linoleic acid,
bitter melon, and African mango—in regulating body weight, improving insulin sensitivity, and enhancing

inflammatory markers in individuals with overweight and obesity.
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8. Table 2: Marketed nutraceutical product for obesity management “°

Product Key ingredients Formulation Manufacturer
Slimo Green coffee Capsule Sheopal’s
Triphala Harad , baheda, amla Powder Vaidban

Cell-U- loss Zea mays (corn silk) Tablet Herbalife nutrition
Medarodh Guggul, triphala, chitrak Capsule Myupchar
Get slim juice Daruharidra,gokshura, Juice Kapiva
katuki, amla
CONCLUSION

The obesity epidemic is escalating at a concerning pace. The Global Burden of Disease study shows that being overweight
and obese ranks as the fourth leading cause of deaths worldwide, with over 4.7 million adults losing their lives annually
due to these conditions. Obesity significantly increases the likelihood of developing cardiovascular disease (CVD), type
2 diabetes (T2D), musculoskeletal issues, and various cancers. The links between obesity, central obesity (characterized
by increased waist size, particularly excess visceral fat), and the risks of cardiometabolic diseases, obstructive sleep apnea,
asthma, and nonalcoholic fatty liver disease (NAFLD) are well recognized. To address the metabolic effects of obesity, a
holistic strategy is necessary, incorporating lifestyle changes, dietary modifications, consistent physical activity, and,
when appropriate, pharmacological or surgical treatments. Timely intervention and ongoing commitment to weight

management are essential to reduce the long-term health threats linked to obesity.

In this review, we examine the nutraceuticals that have demonstrated effectiveness in combating obesity. Recent
developments have led to the creation of medications aimed at decreasing BMI, and the market for weight loss
nutraceuticals has expanded. Given the numerous side effects associated with weight loss drugs, nutraceuticals present a
more favorable alternative due to their lack of toxicity. Typically, individuals require a diverse array of nutrients to
maintain optimal health. A balanced diet should provide the necessary nutrients for the various physiological
demographics. To offer dietary guidance and recommend a healthy nutrient intake, detailed information about nutrients
is essential. This review summarizes the key nutraceuticals that have been extensively studied (such as pomegranate peel,
green tea, turmeric, ashwagandha, and cinnamon), which contain active compounds like polyphenols, flavonoids,

epigallocatechin gallate, curcumin, cinnamaldehyde, and withanolides in the context of managing obesity.
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