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Abstract 

 

Nutraceuticals, a portmanteau of "nutrition" 

and "pharmaceuticals," represent a rapidly 

growing field at the intersection of food and 

medicine. Nutraceuticals-I delves into the 

fundamental concepts, exploring the 

classification, sources, and mechanisms of 

action of these bioactive compounds. This 

area of study highlights the potential health 

benefits of nutraceuticals, such as disease 

prevention, immune system support, and 

enhanced overall well-being. The course 

covers various categories, including dietary 

supplements, functional foods, and herbal 

products, while also addressing regulatory 

challenges and safety considerations. 

Nutraceuticals-I provides a comprehensive 

understanding of how these substances can 

complement traditional therapies and 

promote a healthier lifestyle. 
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I. INTRODUCTION 

 

Nutraceuticals, a blend of the terms "nutrition" and "pharmaceutical," are substances derived 

from food sources that provide health benefits beyond basic nutrition. They encompass a 

wide range of products, including dietary supplements, functional foods, and medicinal 

foods. Nutraceuticals aim to prevent or manage health conditions and improve overall well-

being. Here's a detailed look at nutraceuticals: 

 

1. Definition and Scope 

a. Definition: Nutraceuticals are products derived from natural sources that have health-

promoting or disease-preventing properties. They are often used to complement the 

diet and support health. 

b. Scope: Nutraceuticals cover various types of products, including: 

 Dietary Supplements: Pills, capsules, powders, or liquids that contain vitamins, 

minerals, herbs, amino acids, or other substances. 

 Functional Foods: Foods enhanced with additional nutrients or bioactive 

compounds to offer health benefits beyond basic nutrition. Examples include 

fortified cereals, probiotic yogurt, and omega-3-enriched eggs. 

 Medicinal Foods: Foods formulated to manage specific health conditions. They are 

often used under medical supervision for specific therapeutic purposes. 

 

2. Types of Nutraceuticals 

a. Vitamins and Minerals: These are essential nutrients required for normal bodily 

functions. Examples include vitamin C, vitamin D, calcium, and iron. 

b. Herbal and Plant Extracts: Derived from plants, these include substances like 

ginseng, garlic, and green tea extract, which have been studied for their health 

benefits. 

c. Amino Acids and Protein Supplements: Amino acids like L-carnitine or whey 

protein are used to support muscle health and overall well-being. 

d. Probiotics and Prebiotics: Probiotics are beneficial bacteria that support gut health, 

while prebiotics are substances that promote the growth of these beneficial bacteria. 

e. Fatty Acids: Omega-3 and omega-6 fatty acids, found in fish oil and flaxseed oil, are 

known for their cardiovascular and anti-inflammatory benefits. 

 

3. Mechanism of Action: Nutraceuticals work through various mechanisms, including: 

a. Modulating Inflammation: Many nutraceuticals have anti-inflammatory properties 

that help reduce inflammation and associated diseases. 

b. Antioxidant Activity: Nutraceuticals can neutralize free radicals, reducing oxidative 

stress and preventing cellular damage. 

c. Immune Support: Certain nutraceuticals enhance immune function, helping the body 

to better fight off infections and diseases. 
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d. Supporting Metabolic Health: Nutraceuticals can influence metabolic pathways, 

improving conditions like diabetes and obesity. 

 

4. Health Benefits 

a. Disease Prevention: Nutraceuticals can help prevent chronic diseases such as 

cardiovascular disease, diabetes, and cancer. 

b. Cognitive Function: Some nutraceuticals are believed to support cognitive health and 

reduce the risk of neurodegenerative diseases. 

c. Digestive Health: Probiotics and fiber-rich nutraceuticals support a healthy digestive 

system. 

d. Joint and Bone Health: Nutraceuticals like glucosamine and chondroitin can support 

joint health and alleviate symptoms of osteoarthritis. 

 

5. Safety and Regulation 

a. Safety: While nutraceuticals are generally considered safe, they can interact with 

medications or cause side effects. It's important to use them under the guidance of a 

healthcare provider. 

b. Regulation: Nutraceuticals are not as strictly regulated as pharmaceutical drugs. In 

many countries, they are classified as dietary supplements or functional foods and are 

subject to less rigorous approval processes. It’s crucial to choose products from 

reputable sources and check for quality certifications. 

 

6. Research and Evidence 

a. Scientific Evidence: The efficacy of many nutraceuticals is supported by scientific 

research, though the level of evidence can vary. Some have well-established benefits, 

while others require more studies to confirm their effectiveness. 

b. Clinical Trials: Many nutraceuticals are tested in clinical trials to evaluate their 

health benefits and safety profiles. 

 

II. DEFINITIONS OF FUNCTIONAL FOODS 

 

Functional foods are a category of nutraceuticals that provide health benefits beyond basic 

nutrition. They are foods that have been enhanced or modified to deliver additional 

physiological benefits, support health, and reduce the risk of disease. Here's a detailed 

overview: 

 

1. Definition: Functional foods are foods that contain bioactive compounds or nutrients that 

offer health benefits beyond their basic nutritional value. These benefits may include 

improved overall health, enhanced immune function, or reduced risk of chronic diseases. 

 

2. Characteristics of Functional Foods 

a. Bioactive Components: Functional foods contain bioactive compounds that have a 

positive effect on health. These compounds may include vitamins, minerals, fiber, 

fatty acids, antioxidants, or phytochemicals. 
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b. Health Benefits: They offer specific health benefits such as reducing the risk of 

diseases, improving bodily functions, or enhancing quality of life. 

c. Nutritional Enhancement: Functional foods are typically whole foods or modified 

versions of foods that have been enriched with additional nutrients or bioactive 

substances. 

 

3. Types of Functional Foods: Functional foods can be categorized into several types based 

on their sources and health benefits: 

a. Whole Foods: Natural foods that provide health benefits due to their inherent 

nutrients. Examples include: 

 Fruits and Vegetables: Rich in vitamins, minerals, fiber, and antioxidants. 

Examples include berries, leafy greens, and citrus fruits. 

 Whole Grains: Contain fiber, vitamins, and minerals that support digestive health 

and reduce the risk of heart disease. Examples include oats, quinoa, and brown 

rice. 

 Nuts and Seeds: Provide healthy fats, protein, and essential nutrients. Examples 

include almonds, walnuts, and chia seeds. 

b. Fortified Foods: Foods that have been enhanced with additional nutrients to improve 

their health benefits. Examples include: 

 Fortified Cereals: Enriched with vitamins and minerals like iron, folic acid, and 

vitamin D. 

 Fortified Dairy Products: Milk or yogurt fortified with vitamin D or calcium to 

support bone health. 

c. Enriched Foods: Foods that have been modified to include bioactive compounds. 

Examples include: 

 Probiotic Yogurts: Contain beneficial bacteria (probiotics) that support gut 

health and immune function. 

 Omega-3-Enriched Eggs: Eggs from hens fed a diet rich in omega-3 fatty acids 

to enhance heart health benefits. 

d. Functional Beverages: Drinks that provide health benefits through added nutrients or 

bioactive compounds. Examples include: 

 Green Tea: Rich in antioxidants called catechins that may reduce the risk of heart 

disease and cancer. 

 Functional Juices: Juices fortified with vitamins, minerals, or probiotics for 

added health benefits. 

e. Medicinal Foods: Foods specially formulated to manage or prevent specific health 

conditions. Examples include: 

 Specialized Enteral Formulas: Used for patients with specific nutritional needs 

or medical conditions, such as diabetes or malabsorption disorders. 
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4. Health Benefits 

a. Disease Prevention: Functional foods can help reduce the risk of chronic diseases 

such as cardiovascular disease, diabetes, and cancer. 

b. Digestive Health: Foods containing probiotics and fiber can support a healthy 

digestive system and improve gut health. 

c. Immune Support: Certain functional foods, like those rich in vitamins C and D, can 

enhance immune function. 

d. Cognitive Health: Foods rich in omega-3 fatty acids and antioxidants may support 

brain health and reduce the risk of neurodegenerative diseases. 

 

5. Examples of Functional Foods 

a. Oats: Contain beta-glucan, a type of soluble fiber that can help lower cholesterol 

levels. 

b. Garlic: Contains allicin, which has been linked to cardiovascular health benefits. 

c. Soy Products: Rich in isoflavones, which may support bone health and reduce the 

risk of certain cancers. 

d. Berries: High in antioxidants, which can help protect cells from oxidative stress and 

inflammation. 
 

6. Regulation and Safety 

a. Regulation: The classification and regulation of functional foods vary by country. In 

some regions, functional foods are subject to specific regulations and claims related to 

their health benefits. 

b. Safety: While functional foods are generally considered safe, it is important to 

consume them as part of a balanced diet and be aware of potential interactions with 

medications or health conditions. 

 

III. NUTRACEUTICALS AND DIETARY SUPPLEMENTS 

 

Nutraceuticals and dietary supplements are related concepts within the broader field of 

health and nutrition, but they have distinct definitions and applications. Here’s a detailed 

examination of each: 

 

1. Nutraceuticals 

Definition: Nutraceuticals are products derived from food sources that offer health 

benefits beyond basic nutrition. They are intended to prevent or manage health conditions 

and improve overall well-being. The term "nutraceutical" is a blend of "nutrition" and 

"pharmaceutical," highlighting their role in both nutrition and therapeutic contexts. 

Characteristics 

a. Bioactive Compounds: Nutraceuticals contain bioactive substances that provide 

health benefits. These may include vitamins, minerals, antioxidants, phytochemicals, 

and other biologically active components. 
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b. Health Benefits: They aim to enhance health, prevent diseases, or manage specific 

health conditions. Examples include products that support cardiovascular health, 

immune function, or joint health. 

c. Forms: Nutraceuticals come in various forms, including dietary supplements, 

functional foods, and medicinal foods. 

Examples 

a. Functional Foods: Foods enriched with additional nutrients or bioactive compounds, 

such as fortified cereals, probiotic yogurt, and omega-3-enriched eggs. 

b. Herbal Extracts: Products like ginseng or green tea extract that provide specific 

health benefits. 

c. Medicinal Foods: Foods formulated to manage specific health conditions, such as 

specialized enteral formulas. 

Regulation 

a. Varies by Region: Nutraceuticals are regulated differently depending on the country. 

They may be classified as dietary supplements, functional foods, or even 

pharmaceuticals, each with different regulatory requirements. 

b. Quality Control: Ensuring the safety, efficacy, and quality of nutraceuticals can be 

challenging due to less stringent regulations compared to pharmaceuticals. 

 

2. Dietary Supplements 

Definition: Dietary supplements are products intended to add nutritional value to the diet. 

They are typically concentrated sources of nutrients or other substances with a nutritional 

or physiological effect. They are consumed to supplement the diet and support overall 

health. 

Characteristics 

a. Concentration: Dietary supplements often contain higher concentrations of specific 

nutrients or bioactive substances compared to what is found in regular food. 

b. Forms: They come in various forms, including pills, capsules, powders, tablets, 

liquids, and gummies. 

c. Purpose: They are used to provide essential nutrients that may be missing from the 

diet, address specific nutritional needs, or provide additional health benefits. 

Examples 

a. Vitamins and Minerals: Supplements like vitamin C, vitamin D, calcium, and iron. 

b. Herbal Supplements: Products containing herbal extracts like echinacea or turmeric. 

c. Amino Acids and Protein Powders: Supplements that provide amino acids or 

protein to support muscle health or other physiological functions. 

d. Omega-3 Fatty Acids: Supplements like fish oil or flaxseed oil. 
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Regulation 

a. Regulatory Framework: In many countries, dietary supplements are regulated as a 

category of food rather than drugs. They are subject to different standards and 

regulations compared to pharmaceuticals. 

b. Labeling and Claims: Manufacturers are often required to provide accurate labeling 

and may not make specific health claims without evidence. Regulatory bodies, like 

the FDA in the United States, oversee the safety and labeling of dietary supplements 

but do not pre-approve them before they reach the market. 

c. Quality Assurance: Ensuring the quality and purity of dietary supplements can be 

challenging, and consumers should choose products from reputable manufacturers and 

look for certifications or third-party testing. 

Comparison of Nutraceuticals and Dietary Supplements 

a. Scope: Nutraceuticals encompass a broader range of products, including dietary 

supplements, functional foods, and medicinal foods. Dietary supplements are a 

specific category within the nutraceuticals field. 

b. Health Claims: Nutraceuticals may have broader health claims related to disease 

prevention and management, while dietary supplements are typically focused on 

supplementing the diet and addressing specific nutritional needs. 

c. Forms and Consumption: Dietary supplements are generally consumed in 

concentrated forms (pills, capsules), while nutraceuticals can also include modified 

foods and beverages with added bioactive compounds. 

 

IV. CLASSIFICATION OF NUTRACEUTICALS WITH EXAMPLES 

 

Nutraceuticals are diverse and can be classified based on their source, form, and intended 

health benefits. Here's a detailed classification of nutraceuticals with examples: 

 

1. Based on Source 

a. Natural Nutraceuticals 

 Plant-Based Nutraceuticals: Derived from plants and include a variety of 

bioactive compounds. 

1. Examples 

 Herbal Extracts: Ginseng (Panax ginseng) for energy and cognitive 

support. 

 Phytochemicals: Curcumin from turmeric, known for its anti-

inflammatory and antioxidant properties. 

 Fruits and Vegetables: Blueberries rich in antioxidants, such as 

anthocyanins. 

 Animal-Based Nutraceuticals: Derived from animal sources and often contain 

bioactive compounds. 

1. Examples: 



Edited Book of Dietary Supplements and Nutraceuticals 

ISBN: 978-93-6252-957-2 

IIP Series, Chapter 1 

NUTRACEUTICALS-I 

 

DOI: https://www.iipseries.org/view-pub-book.php?bookid=343&bookname=edited-book-of-dietary-

supplements-and-nutraceuticals                                                                                                                     8 

 Fish Oil: Rich in omega-3 fatty acids (EPA and DHA) for cardiovascular 

health. 

 Gelatin: Derived from collagen, used for joint and skin health. 

 Microbial-Based Nutraceuticals: Produced by microorganisms and beneficial 

for health. 

1. Examples 

 Probiotics: Live beneficial bacteria like Lactobacillus and 

Bifidobacterium found in yogurt and supplements. 

 Yeast Extracts: Rich in beta-glucans, known for immune support. 

b. Synthetic Nutraceuticals 

 Synthesized in Laboratories: Nutraceuticals created through chemical synthesis 

or modification. 

1. Examples 

 Vitamin D3 Supplements: Synthesized from cholesterol or through 

chemical processes. 

 Synthetic Antioxidants: Such as astaxanthin, created in labs for its potent 

antioxidant effects. 

 

2. Based on Form 

a. Dietary Supplements 

 Pills and Capsules: Solid forms containing concentrated nutrients or bioactive 

compounds. 

1. Examples 

 Multivitamin Tablets: Provide a range of vitamins and minerals. 

 Fish Oil Capsules: Contain omega-3 fatty acids. 

 Powders: Nutrient-rich powders that can be mixed with liquids. 

1. Examples 

 Protein Powders: Whey or plant-based protein for muscle support. 

 Green Superfood Powders: Include a blend of green vegetables, algae, 

and other nutrient-dense ingredients. 

 Liquids: Nutrient-rich solutions or suspensions. 

1. Examples 

 Liquid Multivitamins: Provide vitamins and minerals in liquid form. 

 Herbal Tinctures: Concentrated herbal extracts in alcohol or glycerin. 

 Gummies: Chewable forms of supplements, often designed to be more palatable. 

1. Examples 

 Vitamin C Gummies: Provide vitamin C in a chewable format. 
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 Probiotic Gummies: Contain beneficial bacteria for digestive health. 

b. Functional Foods 

 Fortified Foods: Foods enhanced with additional nutrients or bioactive 

compounds. 

1. Examples 

 Fortified Cereals: Enriched with vitamins and minerals like iron and folic 

acid. 

 Fortified Milk: Includes added vitamin D and calcium. 

 Enriched Foods: Foods modified to contain bioactive substances. 

1. Examples 

 Omega-3-Enriched Eggs: Eggs from hens fed a diet high in omega-3 

fatty acids. 

 Probiotic Yogurt: Contains live beneficial bacteria to support gut health. 

 Medicinal Foods: Foods specifically formulated for therapeutic purposes. 

1. Examples 

 Specialized Enteral Formulas: Nutrient-dense foods used for medical 

purposes, such as feeding tubes. 

 Meal Replacement Shakes: Designed for individuals needing 

supplemental nutrition. 

 

3. Based on Health Benefits 

a. Cardiovascular Health 

 Omega-3 Fatty Acids: Found in fish oil supplements, known to support heart 

health. 

 Plant Sterols: Found in fortified margarines, help lower cholesterol levels. 

b.  Digestive Health 

 Probiotics: Beneficial bacteria found in supplements and fermented foods. 

 Prebiotics: Non-digestible fibers that promote the growth of beneficial gut 

bacteria, found in foods like chicory root and garlic. 

c. Immune Support 

 Vitamin C: Known for its immune-boosting properties, available in supplements 

and citrus fruits. 

 Echinacea: An herbal supplement used to support immune function. 

d. Joint and Bone Health 

 Glucosamine and Chondroitin: Supplements used to support joint health and 

reduce symptoms of osteoarthritis. 
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 Calcium and Vitamin D: Essential for bone health, available in supplements and 

fortified foods. 

e. Cognitive Function 

 Ginkgo Biloba: An herbal supplement believed to enhance cognitive function and 

memory. 

 Omega-3 Fatty Acids: Support brain health and cognitive function. 

 

4. Based on Bioactive Compounds 

a. Antioxidants 

 Vitamin E: A powerful antioxidant found in supplements and foods like nuts and 

seeds. 

 Resveratrol: Found in red wine and supplements, known for its antioxidant and 

anti-inflammatory properties. 

b.  Phytochemicals 

 Flavonoids: Found in fruits, vegetables, and tea, known for their antioxidant 

effects. 

 Carotenoids: Such as beta-carotene found in carrots and sweet potatoes, with 

antioxidant benefits. 

c.  Amino Acids 

 Branched-Chain Amino Acids (BCAAs): Supplements used to support muscle 

growth and recovery. 

 L-Arginine: An amino acid that supports cardiovascular health and immune 

function. 

 

V. HEALTH PROBLEMS AND DISEASES THAT CAN BE PREVENTED OR 

CURED BY NUTRACEUTICALS 

 

Nutraceuticals can play a supportive role in managing and potentially preventing various 

health conditions. Here’s a detailed look at how nutraceuticals can impact weight control, 

diabetes, cancer, heart disease, stress, osteoarthritis, and hypertension: 

 

1. Weight Control 

Nutraceuticals for Weight Management 

a. Green Tea Extract: Contains catechins, particularly epigallocatechin gallate 

(EGCG), which may increase metabolic rate and fat oxidation. 

 Benefit: Can aid in weight loss and improve body composition. 

b. Garcinia Cambogia: Contains hydroxycitric acid (HCA), which may reduce appetite 

and inhibit fat production. 

 Benefit: Potentially helps in weight loss and appetite control. 
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c. Conjugated Linoleic Acid (CLA): Found in meat and dairy products, CLA is 

believed to reduce body fat. 

 Benefit: May help in reducing body fat and increasing lean muscle mass. 

d. Glucomannan: A dietary fiber from konjac root that may promote satiety and reduce 

calorie intake. 

 Benefit: Can support weight loss by increasing feelings of fullness. 

 

2. Diabetes 

Nutraceuticals for Blood Sugar Control: 

a. Alpha-Lipoic Acid: An antioxidant that may improve insulin sensitivity and reduce 

symptoms of diabetic neuropathy. 

 Benefit: Supports better blood sugar control and alleviates nerve pain. 

b. Cinnamon Extract: Contains compounds that may enhance insulin sensitivity and 

lower blood sugar levels. 

 Benefit: May help in managing blood sugar levels in type 2 diabetes. 

c. Berberine: A compound found in several plants that can help regulate glucose and 

lipid metabolism. 

 Benefit: Can lower blood sugar levels and improve metabolic health. 

d. Chromium: An essential mineral that may enhance insulin action and improve 

glucose metabolism. 

 Benefit: Supports blood sugar regulation and may aid in type 2 diabetes 

management. 

 

3. Cancer 

Nutraceuticals for Cancer Prevention and Support 

a. Curcumin: The active compound in turmeric, known for its anti-inflammatory and 

antioxidant properties, may help in cancer prevention and therapy. 

 Benefit: May inhibit cancer cell growth and reduce inflammation. 

b. Resveratrol: Found in red grapes and berries, resveratrol has antioxidant properties 

that may protect against cancer. 

 Benefit: Potentially reduces cancer risk and supports overall health. 

c. Green Tea Extract: Rich in catechins, especially EGCG, which may have anti-

cancer effects. 

 Benefit: May help in reducing the risk of certain cancers and inhibit tumor 

growth. 

d. Broccoli and Cruciferous Vegetables: Contain sulforaphane, which has been studied 

for its potential anti-cancer effects. 

 Benefit: May reduce cancer risk and support detoxification processes. 

 



Edited Book of Dietary Supplements and Nutraceuticals 

ISBN: 978-93-6252-957-2 

IIP Series, Chapter 1 

NUTRACEUTICALS-I 

 

DOI: https://www.iipseries.org/view-pub-book.php?bookid=343&bookname=edited-book-of-dietary-

supplements-and-nutraceuticals                                                                                                                     12 

4. Heart Disease 

Nutraceuticals for Cardiovascular Health 

a. Omega-3 Fatty Acids: Found in fish oil, these can lower triglycerides, reduce 

inflammation, and support overall heart health. 

 Benefit: Helps in reducing the risk of heart disease and improving lipid profiles. 

b. Coenzyme Q10 (CoQ10): An antioxidant that supports cellular energy production 

and heart health. 

 Benefit: May improve symptoms of heart failure and overall cardiovascular 

function. 

c. Plant Sterols and Stanols: Found in fortified foods, they help lower LDL cholesterol 

levels. 

 Benefit: Can reduce cholesterol levels and support heart health. 

d. Garlic: Contains allicin, which may help lower blood pressure and reduce cholesterol 

levels. 

 Benefit: Supports cardiovascular health and may help in reducing hypertension. 

 

5. Stress 

Nutraceuticals for Stress Management 

a. Ashwagandha: An adaptogen that may help reduce stress and anxiety by modulating 

cortisol levels. 

 Benefit: Supports stress reduction and overall well-being. 

b. L-Theanine: An amino acid found in green tea that may promote relaxation and 

reduce stress. 

 Benefit: Enhances relaxation without causing drowsiness. 

c. Rhodiola Rosea: An adaptogen that may help improve resilience to stress and reduce 

fatigue. 

 Benefit: Supports mental performance and stress management. 

d. Valerian Root: An herb used for its calming effects and potential to improve sleep 

quality. 

 Benefit: May help in reducing stress-related symptoms and promoting relaxation. 

 

6. Osteoarthritis 

Nutraceuticals for Joint Health: 

a. Glucosamine and Chondroitin: Supplements that may help in maintaining joint 

health and reducing osteoarthritis symptoms. 

 Benefit: Supports cartilage health and reduces joint pain and stiffness. 

b. Turmeric (Curcumin): Has anti-inflammatory properties that may alleviate joint 

pain and inflammation. 
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 Benefit: Reduces symptoms of osteoarthritis and improves joint function. 

c. Omega-3 Fatty Acids: Help in reducing inflammation and improving joint health. 

 Benefit: May alleviate joint pain and stiffness associated with osteoarthritis. 

d. MSM (Methylsulfonylmethane): A sulfur-containing compound that may reduce 

joint pain and improve mobility. 

 Benefit: Supports joint health and reduces inflammation. 

 

7. Hypertension 

Nutraceuticals for Blood Pressure Management: 

a. Potassium: Helps balance sodium levels and supports healthy blood pressure. 

 Benefit: May help in managing hypertension and supporting cardiovascular 

health. 

b. Omega-3 Fatty Acids: Found in fish oil, which may help lower blood pressure and 

improve heart health. 

 Benefit: Supports healthy blood pressure levels and reduces cardiovascular risk. 

c. Coenzyme Q10 (CoQ10): May improve blood vessel function and lower blood 

pressure. 

 Benefit: Supports cardiovascular health and reduces hypertension. 

d. Garlic: Contains compounds that may help lower blood pressure and support overall 

cardiovascular health. 

 Benefit: Helps in managing hypertension and improving blood circulation. 

 


