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Introduction
Lifestyle diseases, also known as non-communicable diseases 
(NCDs), have emerged as a significant health burden globally, 
including in the Indian population. They are primarily caused by 
unhealthy lifestyle choices, including sedentary behavior, poor di-
etary habits, and stress. These diseases, such as obesity, diabetes, 
hypertension, cardiovascular diseases, and metabolic disorders, 
pose a major threat.1 According to the World Health Statistics 2022 
by World Health Organization, NCDs kill 41 million people annu-
ally, equivalent to 74% of all deaths globally, with 17 million peo-
ple dying from an NCD before the age of 70 each year. Moreover, 
86% of these premature deaths occur in low- and middle-income 
countries.2 World Health Organization has estimated that 60% of 
factors related to individual health and quality of life are correlated 
with lifestyle.3

The rising prevalence of lifestyle diseases poses a significant 
challenge to public health systems. While modern medicine offers 

effective treatments, research gaps remain in areas such as long-term 
management, addressing the root causes of unhealthy lifestyles, and 
minimizing side effects. This underscores the necessity for com-
plementary and integrative approaches that combine conventional 
medicine with evidence-based natural therapies. One promising av-
enue is herbal-based nutraceuticals, which offer potential benefits 
for managing lifestyle diseases. However, further research is crucial 
to establish their efficacy, safety, and optimal dosages for specific 
conditions. This article delves into the world of herbal-based nu-
traceuticals, examining existing research, identifying key research 
gaps, and exploring the potential role of these natural therapies in 
tackling India’s growing burden of lifestyle diseases.

Herbal-based nutraceuticals: a potential solution?
Herbal-based nutraceuticals are natural products derived from 
plants, offering various health benefits beyond basic nutrition. In 
recent years, interest in using them as potential management op-
tions for lifestyle diseases has grown significantly. These products 
often contain bioactive compounds derived from plants, such as 
herbs, which have been traditionally used in Ayurveda, Siddha, 
and other traditional systems of medicine in India.4 Traditional 
medical systems, particularly in developing countries, offer a valu-
able resource for rural populations due to their accessibility and 
perceived lower side effects compared to modern pharmaceuticals. 
This has contributed to a global resurgence of interest in traditional 
medicine, including Ayurveda, Homeopathy, Siddha, and Unani, 
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all of which have roots in India.5 Due to the growing demand for 
natural solutions to combat lifestyle diseases and improve mental 
well-being, Ayurveda has a promising future in India.

The Ayurvedic medicine market in India is estimated to be 
worth INR 50 billion (USD 6.25 billion) in 2023 and is expected to 
grow at a compound annual growth rate of 15–20% over the next 
five years.6 This growth is being driven by several factors, includ-
ing increasing awareness of the benefits of Ayurvedic medicine, 
rising disposable incomes, and the growing prevalence of lifestyle 
diseases. The most important fact is that the Indian government is 
supportive of the Ayurvedic medicine industry and has taken a few 
steps to promote its growth, such as launching the National Mis-
sion on Ayurveda, Yoga and Naturopathy. The Ayurvedic medicine 
market in India is growing rapidly, and the marketing prospects 
for Ayurvedic medicines are very good. Ayurvedic medicine com-
panies can capitalize on these opportunities by focusing on func-
tional benefits, targeting younger consumers, promoting Ayurveda 
as a lifestyle, and expanding into international markets.7,8 How-
ever, despite the popularity and historical usage of herbal-based 
nutraceuticals, there is a critical need to evaluate their efficacy and 
safety in managing lifestyle diseases through empirical studies.9,10

Exploring popular remedies in lifestyle disease management
This section explores some of the most popular herbal-based nu-
traceuticals (Table 1) used in India for managing various lifestyle 
diseases. Each entry highlights the herb, its key bioactive com-
pounds, potential benefits, and existing research findings, as well 
as associated improvements in health outcomes.

Turmeric (Curcuma longa L.)
Turmeric contains bioactive compounds such as curcuminoids, 

volatile oils, carbohydrates, proteins, and resins, which contribute 
to its anti-inflammatory, antioxidant, and anticancer properties 
(Fig. 1). Turmeric has been used for centuries in Indian medi-
cine to treat and prevent a variety of diseases. It is considered 
safe for use as a spice and seasoning in curries, soups, stews, and 
smoothies. Turmeric supplements are available in various forms, 
including capsules, tablets, and extracts. Over 70% of Indians use 
herbal supplements regularly, and turmeric is among the most 
popular herbal supplements in India.11 A number of studies have 
been conducted on the efficacy of turmeric in managing lifestyle 
diseases. For example, curcumin is effective in reducing cho-
lesterol levels and improving triglyceride levels in patients with 
heart disease. It is also effective in improving blood sugar control 
and reducing inflammation.12 A meta-analysis of 24 clinical trials 
evaluate the effect of curcumin on blood sugar levels in diabetes 
patients. The analysis found that, while curcumin showed poten-
tial in improving glycemic control, the quality of evidence was 
low, and more high-quality studies were needed.13 Studies sug-
gest curcumin may improve cognitive function in older adults and 
potentially reduce age-related inflammation.14

However, the use of turmeric for diabetes management remains 
“limited and inconclusive”, highlighting the need for further re-
search.15

Ashwagandha (Withania somnifera (L.) Dunal)
Ashwagandha has been used for centuries in traditional Indian 
medicine, Ayurveda. Its root powder extract contains numerous al-
kaloids. It is known as an adaptogenic herb, aiding the body in cop-
ing with stress. Ashwagandha has also shown other health benefits, 
including improving sleep quality, reducing anxiety, and boosting 
immunity (Fig. 2).16 A randomized controlled trial demonstrated 
that Ashwagandha root extract supplementation significantly re-

Table 1.  Popular herbal-based nutraceuticals used in India for managing various lifestyle diseases

Herb Major phytochemicals Potential health benefits

Turmeric (Curcuma 
longa)

Curcuminoids (curcumin, 
demethoxycurcumin, bisdemethoxycurcumin)

Anti-inflammatory; Antioxidant; Anticancer

Ashwagandha 
(Withania somnifera)

Withanolides (withanolide A, withanolide D) Adaptogenic; stress-reducing; improves sleep quality;  
reduces anxiety

Indian Gooseberry 
(Emblica officinalis)

Vitamin C, antioxidants (gallic acid, emblicin) Immunity booster; Improves heart health; Protects against 
cancer; Improves digestion; Promotes healthy skin and hair

Aloe vera (Aloe 
barbadensis miller)

Aloin, polysaccharides, vitamins, minerals Anti-inflammatory; Antimicrobial; Wound-healing

Neem (Azadirachta 
indica)

Azadirachtin, nimbin, salannin Anti-inflammatory; Antidiabetic; Anticancer

Flaxseed (Linum 
usitatissimum)

Omega-3 fatty acids, (alpha-linolenic acid),  
fiber, protein

Antioxidant; Anti-inflammatory; Antibacterial

Cinnamon 
(Cinnamomum 
zeylanicum Blume)

Cinnamaldehyde (phenolic compounds) Antioxidant; Insulin-sensitizer

Green Tea (Camellia 
sinensis)

Polyphenols (catechins, epicatechin, 
epigallocatechin gallate)

Antioxidant; Anti-inflammatory

Licorice (Glycyrrhiza 
glabra)

Glycyrrhizin (glycyrrhetinic acid, flavonoids,  
hydroxyl coumarins)

Antioxidant; Anti-inflammatory; Immune 
booster; Neuroprotective

Garlic (Allium sativum) Allicin, ajoene, vinyl-dithiin, and other volatile  
organosulfur compounds

Immunity booster; Cardioprotective; Insulin-sensitizer;  
Antioxidant; Anti-inflammatory
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duced stress, anxiety, and depression symptoms in individuals with 
chronic stress, highlighting its potential as a natural stress-manage-
ment remedy.17 A recent review explored the potential of Ashwa-
gandha for managing stress and anxiety. While acknowledging its 
promising effects, the review highlighted the need for extensive, 
long-term clinical trials to conclusively validate its efficacy and 
safety.18 A recent systematic review published in a scientific jour-

nal specializing in herbal medicine found the evidence supporting 
Ashwagandha’s effectiveness in managing diabetes to be weak. 
The review highlights the need for further research to fully explore 
its potential benefits in this area.19

Indian gooseberry (Emblica officinalis Gaertn)
Indian gooseberry is a rich source of vitamin C, antioxidants, and 

Fig. 1. Molecular targets and impact of turmeric on lifestyle diseases. BDNF, brain-derived neurotrophic factor; COX-2, cyclooxygenase-2; IL-1β, interleu-
kin-1 beta; IκB, nuclear factor kappa B inhibitor alpha; LDL, low-density lipoprotein; NF-κB, nuclear factor kappa B; ROS, reactive oxygen species; Th1, T 
helper cell type 1; TNF-α, tumor necrosis factor alpha.

Fig. 2. Ashwagandha: from molecule to lifestyle management. GABA: gamma-aminobutyric acid is a neurotransmitter that helps to calm the nervous 
system. 
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other nutrients. It has been used for centuries in traditional Indian 
medicine, Ayurveda, to treat and prevent a variety of diseases. It 
is available in various forms, including fresh fruit, powder, cap-
sules, and extracts. It can be eaten fresh, added to food or drinks, 
or taken as a supplement. This versatile and nutritious fruit offers 
a wide range of health benefits (Fig. 3), including boosting immu-
nity, improving heart health, protecting against cancer, enhancing 
digestion, promoting healthy skin and hair, reducing inflamma-
tion, and improving brain function.20 A study reported that Indian 
gooseberry oil reduced body fat mass and improved metabolic pa-
rameters in obese individuals, suggesting its potential as a natural 
weight loss agent.21 A review highlighted the potential of Indian 
gooseberry for managing diabetes due to its antioxidant and anti-
inflammatory properties. However, the authors also cautioned that 
the evidence was primarily based on pre-clinical studies, and more 
clinical research was needed.22 A meta-analysis found that Indian 
gooseberry supplementation demonstrated some beneficial effects 
on blood sugar levels in diabetes patients, but the authors empha-
sized the need for larger and well-designed studies to confirm the 
findings.22

Aloe vera (Aloe barbadensis miller)
Aloe vera is a succulent plant native to the Arabian Peninsula but 
now grown in many parts of the world. It is known for its me-
dicinal properties and is often used to treat skin conditions, burns, 
and digestive problems. Aloe vera contains a variety of compounds 
with anti-inflammatory, antimicrobial, and wound-healing proper-
ties (Fig. 4). The gel from the aloe vera leaf is commonly used to 
treat skin conditions such as eczema, psoriasis, and sunburn. Aloe 
vera gel can also be used to treat digestive problems such as con-
stipation and ulcers. Aloe vera is available in a variety of forms, 
including gel, juice, capsules, and powder, and can be applied topi-
cally to the skin or taken internally.23

Neem (Azadirachta indica A. Juss)
Neem is a versatile herb with a wide range of health benefits (Fig. 
5), including its potential to lower inflammation, control diabetes, 
and combat cancer. Singh et al. focuses on neem’s dermatologi-
cal applications, highlighting the anti-inflammatory, antibacterial, 
and antioxidant activities that make it suitable for treating skin 
disorders.24

Flaxseed (Linum usitatissimum L.)
Flaxseed is a popular nutraceutical in India, known for its rich-
ness in omega-3 fatty acids, alpha-linolenic acid, fiber, protein, 
vitamins, and minerals, including vitamin E, magnesium, and cal-
cium (Fig. 6). Flaxseed is available in various forms, such as whole 
seeds, ground seeds, oil, and capsules, and can be consumed as 
part of the diet, as a supplement, or applied topically to the skin. 
Numerous studies have highlighted its antioxidant, anti-inflamma-
tory, and antibacterial properties, along with its potential in pre-
venting and controlling cardiovascular disease, obesity, diabetes, 
and cancer. Numerous clinical trials have confirmed that flaxseed 
consumption can have positive effects on cardiovascular health, 
diabetes, dyslipidemia, and metabolic syndrome.25,26 A meta-anal-
ysis found that omega-3 fatty acids from flaxseed supplementation 
significantly reduced low-density lipoprotein cholesterol levels 
and improved blood pressure in individuals with coronary artery 
disease, highlighting its potential for cardiovascular protection.27

Cinnamon (Cinnamomum zeylanicum Blume)
The spice cinnamon (inner bark) from the genus Cinnamomum, 
has been identified as a potential antioxidant and insulin sensitizer. 
Cinnamon has been used in traditional Indian medicine for centu-
ries for a variety of conditions, including diabetes, heart disease, 
and obesity (Fig. 7). Several randomized clinical studies and meta-
analyses have validated the therapeutic role in decreasing blood 
glucose and improving lipid profiles.28 A study published in the 
journal “Nutrition Research” revealed that cinnamon supplemen-
tation for 12 weeks significantly reduced body weight and waist 
circumference among individuals with obesity.29

Green tea (Camellia sinensis (L.) Kuntze)
Green tea has been consumed throughout the ages in India, China, 
Japan, and Thailand. It is extracted from the leaves of Camellia sin-
ensis, which contains thousands of bioactive ingredients. Green tea 
is an excellent source of water-soluble polyphenol antioxidants. The 
main catechins in green tea are epicatechin, epicatechin-3-gallate, 
epigallocatechin, and epigallocatechin-3-gallate. India ranks among 
the largest consumers of green tea globally. Scientific evidence from 
India supports the use of green tea for preventing and treating lifestyle 
diseases. For example, a study found that green tea consumption was 
associated with a lower risk of heart disease in Indian adults. Green 
tea is also used in India to address various lifestyle diseases, including 
obesity, cancer, and Alzheimer’s disease (Fig. 8). However, more re-
search is needed to confirm its effectiveness for these conditions.30,31

Licorice (Glycyrrhiza glabra L.)
Licorice, known as Mulethi in India, has a rich history in tradition-
al medicine. This flowering plant, native to Eurasia, has been used 
for centuries in Ayurveda to address various ailments, particularly 
respiratory issues, digestive problems, and skin conditions. Its pri-
mary bioactive compound, glycyrrhizin, contributes to its sweet-
ness and potential health benefits. Licorice is believed to possess 
anti-inflammatory, immune-boosting, and neuroprotective proper-
ties (Fig. 9). Traditionally consumed as tea, powder, or extract, 
licorice shows promise in managing various lifestyle diseases like 
obesity, heart disease, diabetes, and potentially even cancer, due 
to its anti-inflammatory, antioxidant, and antimicrobial properties. 
However, further research is necessary to solidify these potential 
benefits and ensure the safety of long-term licorice use.32

Garlic (Allium sativum L.)
Garlic, a bulbous spice with a sharp and peppery flavor, has been 

Fig. 3. Indian gooseberry (Emblica officinalis).  
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regarded as an important Indian spice since the 6th century BC. 
The potential health benefits of garlic are attributed to various 
bioactive compounds, including allicin, a sulfur-containing com-
pound responsible for its characteristic odor (Fig. 10). Garlic may 

help lower blood pressure and cholesterol levels, and reduce the 
risk of blood clots, potentially reducing the risk of heart disease 
and stroke. Some studies suggest garlic may improve blood sugar 
control and insulin sensitivity in individuals with type 2 diabetes. 

Fig. 4. Aloe vera: potential benefits for lifestyle diseases. 

Fig. 5. Neem (Azadirachta indica): potential benefits in managing lifestyle diseases. 
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Garlic contains various bioactive compounds with antioxidant and 
anti-inflammatory properties, which may benefit overall health 
and potentially reduce the risk of chronic diseases. Garlic may 
contribute to a healthy immune system, potentially aiding in fight-
ing infections.33

Other herbal-based nutraceuticals
A study found that supplementation with berberine (natural alka-
loid), a compound found in Indian barberry (Berberis aristata DC), 
significantly reduced fasting blood sugar and HbA1c levels in in-

dividuals with type 2 diabetes, suggesting its potential as a natural 
anti-diabetic agent. Studies show that berberine works similarly 
to certain oral diabetes medications by activating 5′ adenosine 
monophosphate-activated protein kinase, a key enzyme involved 
in glucose metabolism.34 Another study reported that Gymnema 
sylvestre, an Ayurvedic herb containing gymnemic acids, has 
shown potential in regulating blood sugar levels by inhibiting the 
absorption of glucose in the intestines. Studies have also shown 
that fenugreek supplementation can improve glycemic control and 
reduce HbA1c levels in individuals with type 2 diabetes.35 Fenu-

Fig. 7. Cinnamon: sweet spice with potential health benefits. 

Fig. 6. Flaxseed: A seed of potential for managing lifestyle diseases. SDG, secoisolariciresinol diglucoside. 
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greek is an herb and a rich source of galactomannan, a soluble fiber 
that slows down the digestion of carbohydrates and helps regulate 
blood sugar levels.36

Potential impact of herbal-based nutraceuticals on gut micro-
biota
The gut microbiota, a complex ecosystem of trillions of microor-
ganisms residing in the intestines, plays a crucial role in human 

health. Emerging research suggests a strong link between its com-
position and various health conditions. Lifestyle diseases such as 
diabetes, heart disease, and obesity are directly linked to imbalanc-
es in gut microbiota diversity and function.37 Further, conditions 
like inflammatory bowel disease and irritable bowel syndrome are 
associated with altered gut microbiota composition. A balanced 
gut microbiota strengthens the immune system, while dysbiosis 
can contribute to increased susceptibility to infections and autoim-
mune diseases. Herbal-based nutraceuticals, derived from plants 

Fig. 8. Green tea’s potential benefits in managing lifestyle diseases. LDL, low-density lipoprotein. 

Fig. 9. Licorice (Glycyrrhiza glabra) and its effects on lifestyle diseases. 
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and used for their health benefits, are gaining popularity as poten-
tial modulators of gut microbiota. Emerging research suggests that 
certain herbs may positively influence gut microbiota composi-
tion, potentially leading to improved health outcomes.38

Studies have shown that certain herbs, such as turmeric, flax-
seed, and chicory root, exhibit prebiotic properties, which are 
non-digestible fibers that serve as food for beneficial gut bacteria. 
Prebiotics promote the growth and activity of bacteria, such as Bi-
fidobacteria and Lactobacillus, known for their positive effects on 
gut health and immune function. Herbs with prebiotic properties 
or immunomodulatory effects may influence the overall gut mi-
crobial community, potentially shifting it towards a more health-
promoting composition. This can have cascading effects on vari-
ous physiological processes linked to lifestyle diseases.39,40

Some herbs, like neem, possess antibacterial properties that can 
help regulate the growth of potentially harmful gut bacteria associ-
ated with inflammation and metabolic dysfunction.41 It is crucial 
to note that indiscriminate use of these herbs can also harm ben-
eficial bacteria, highlighting the importance of proper dosage and 
guidance from healthcare professionals. Herbs like ashwagandha 
possess immunomodulatory properties, potentially influencing the 
gut immune system and indirectly impacting gut microbiota com-
position to reduce inflammation associated with dysbiosis.42 Cer-
tain herbs, such as green tea, contain polyphenols that may exert 
anti-inflammatory and antioxidant effects in the gut, potentially 
creating a favorable environment for beneficial bacteria. Recent 
research also shows that both ginger and an herbal preparation 
called Triphala may help improve gut barrier function, which plays 
a critical role in regulating nutrient absorption and preventing the 
entry of harmful substances into the bloodstream. Triphala consists 
of three fruits: Emblica officinalis (Amalaki), Terminalia bellerica 
(Bibhitaki), and Terminalia chebula (Haritaki).43

The potential impact of herbal-based nutraceuticals on gut micro-
biota opens exciting avenues for managing lifestyle diseases. Further 
investigations are warranted to elucidate the precise mechanisms 
underlying these potential benefits and to establish optimal herbal 
interventions for promoting gut health and mitigating the risk of life-
style disease. It is important to acknowledge that the gut microbiota 
is a complex ecosystem influenced by various factors beyond herbal 
interventions. Individual dietary habits, lifestyle choices, and exist-
ing health conditions can also play a significant role.

Growing awareness and consumption

A shift in perception
The Indian population has undergone a drastic shift in lifestyle, 
leading to a noticeable growth in health consciousness among 
people. These changes have created a favorable environment for 
exploring the acceptability and adoption of herbal-based nutraceu-
ticals as practical and cost-effective solutions. Indian consumers 
are increasingly recognizing the potential benefits of herbal-based 
nutraceuticals, leading to a surge in their popularity and consump-
tion. This shift reflects a growing awareness of the benefits of 
natural remedies and the desire for alternative approaches to health 
management.

There is a considerable prevalence of lifestyle diseases in the 
Indian population, including diabetes, hypertension, obesity, and 
cardiovascular diseases. Furthermore, systematic reviews have re-
vealed that a significant proportion of individuals in India actively 
use herbal-based nutraceuticals as part of their lifestyle disease 
management. The majority of them considered their health out-
comes to have improved as a result. Meta-analysis also revealed 
a particular use of herbal-based nutraceuticals as part of lifestyle 
disease management strategies. It has been demonstrated that fac-
tors such as gender, age, marital status, and place of residence

Finally, the widespread use of herbal-based nutraceuticals high-
lights India’s rising interest in and acceptance of alternative and 
complementary healthcare. Not all herbal-based nutraceuticals are 
created equal. It is important to choose high-quality supplements 
from reputable brands. Herbal-based nutraceuticals can interact with 
other medications, so it is important to talk to a doctor before taking 
them. Herbal-based nutraceuticals are not a substitute for a healthy 
diet and lifestyle. It is important to eat a healthy diet, exercise regu-
larly, and manage stress to effectively manage lifestyle diseases.

Specific considerations for the Indian population
The Indian diet exhibits diversity and complexity, influenced by 
regional variations that impact nutrient intake. Acknowledging 
this diversity is crucial when assessing the effectiveness of herbal 
interventions. Additionally, the Indian population has a genetic 
predisposition to certain lifestyle diseases, necessitating tailored 
interventions that consider individual risk factors and potential in-
teractions with herbal remedies. Integrating traditional knowledge 

Fig. 10. Chemistry of garlic (allium sativum). 
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and practices into the research and development process can con-
tribute to the development of culturally appropriate and effective 
therapies.

Conclusion
India boasts a rich tradition of utilizing herbal remedies for various 
ailments, with knowledge and practices passed down through sever-
al generations. Compared to conventional medications, herbal rem-
edies are often readily available and affordable, particularly in rural 
areas with limited healthcare access. Many herbal remedies are per-
ceived to have fewer side effects compared to pharmaceutical drugs, 
making them attractive to individuals seeking natural solutions.

Despite numerous studies on herbal remedies, many lack ro-
bust methodologies and rigorous scientific standards, making it 
challenging to draw definitive conclusions about their efficacy. 
Standardization of herbal products remains a significant concern. 
Variations in potency, purity, and processing can lead to incon-
sistent results and raise safety concerns. Insufficient regulatory 
frameworks governing the production and quality control of herbal 
products can lead to adulteration and contamination, posing risks 
to consumers. Research on herbal remedies often overlooks tra-
ditional knowledge and practices, potentially neglecting valuable 
insights and hindering evidence-based approaches.

Rigorous clinical trials with standardized protocols are key to 
verifying the effectiveness and safety of herbal-based nutraceuti-
cals. Additionally, ensuring consistency and quality through robust 
standardization practices is crucial to promote patient safety and 
trust. Collaborative research bridging traditional knowledge and 
modern science can pave the way for developing effective and sus-
tainable therapies. Enhancing public awareness about the potential 
benefits and limitations of these remedies is essential for responsi-
ble use and informed decision-making. By exploring herbal-based 
nutraceuticals alongside established medical practices, we can 
move towards a more holistic and sustainable approach to manag-
ing lifestyle diseases in India, paving the way for a healthier and 
brighter future.
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