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HERBAL DRUG TECHNOLOGY
UNIT 2
TOPIC :
o Nutraceuticals
General aspects, Market, growth, scope and types of products
available in the market. Health benefits and role of
Nutraceuticals in ailments like Diabetes, CVS diseases, Cancer,
Irritable bowel syndrome and various Gastro intestinal diseases.
Study of following herbs as health food: Alfaalfa, Chicory, Ginger,
Fenugreek, Garlic, Honey, Amla, Ginseng, Ashwagandha,
Spirulina
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Nutraceuticals

- The term Nutraceutical is derived from two words:
= “Nutrition”
» “Pharmaceutical”
—> The term was coined by Stephen DeFelice in 1989.
—> Nutraceuticals are food substances or parts of food that provide
medical or health benefits, including:
» Prevention of disease
» Treatment of disease
» Improvement of health and well-being
- They are used as a bridge between food and medicine.
—> According to the Food Safety and Standards Authority of India (FSSAI),
nutraceuticals are products that contain nutrients, herbs, or bioactive
compounds intended to improve health.

General Aspects of Nutraceuticals

Characteristics

. Derived from natural food sources

. Provide nutritional as well as therapeutic benefits
. Used for preventive healthcare

. Usually safe with fewer side effects

. Available without prescription

. Used for long-term health maintenance

Importance of Nutraceuticals
Nutraceuticals are important because they:

. Improve overall health

« Increase immunity

« Reduce risk of chronic diseases

. Delay aging process

. Improve quality of life LA
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. Help in nutritional deficiencies

Difference Between Nutraceuticals and

Pharmaceuticals

Basis Nutraceuticals Pharmaceuticals
Source Food or natural products Synthetic or natural drugs
Purpose Prevention and health promotion | Treatment of disease
Side effects | Usually less May be more
Regulation | Less strict Highly regulated
Use Long-term wellness Specific disease treatment

Market of Nutraceuticals
Global Market

The nutraceutical market is one of the fastest-growing healthcare
sectors worldwide.

Current Market Status

. Global nutraceutical market estimated around USD 636 billion in
2025

. Expected to cross USD 1150 billion by 2033

. Growth rate approximately 7-8% CAGR

Major Market Segments

1. Dietary supplements
2. Functional foods
3. Functional beverages

Leading Countries

L] USA
 China
« Japan A 4
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. India
. Germany

Indian Market
India is becoming a major nutraceutical hub.
Indian Market Highlights

. Indian market estimated around USD 38 billion in 2025
. Expected rapid growth with more than 10% CAGR
. Increasing demand for Ayurvedic and herbal products

Major Indian Companies

. Dabur

. Patanjali Ayurved

. Himalaya Wellness
. Amway

. Nestlé

Factors Responsible for Growth
1. Increased Health Awareness
People are becoming more conscious about:
. Fitness
« Immunity
. Healthy lifestyle
. Preventive healthcare
2. Rise in Lifestyle Diseases
Increase in:
. Diabetes
. Obesity
. Hypertension
. Cardiovascular diseases has increased demand for nutraceuticals.
3. Aging Population
Elderly people require: CR
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. Bone health supplements
. Joint health products
. Memory enhancers
4. Demand for Natural Products
Consumers prefer:
. Herbal products
. Plant-based supplements
. Organic foods
5. Post-COVID Awareness
After COVID-19:
. Demand for immunity boosters increased
. Vitamins and probiotics became popular
6. Online Marketing and E-commerce
Easy availability through:
 Online pharmacies
. E-commerce websites
. Health apps has boosted sales.

Scope of Nutraceuticals
Present Scope
Nutraceuticals are widely used in:
. Healthcare industry
. Pharmaceutical industry
. Food industry
. Cosmetic industry
« Sports nutrition
Future Scope
1. Preventive Healthcare
Future healthcare is shifting from treatment to prevention.
2. Personalized Nutrition
Products will be designed according to:
. Age
. Genetics

. Lifestyle LA
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. Health conditions
3. Ayurvedic and Herbal Products
India has huge potential due to:
. Ayurveda
. Herbal medicine
. Medicinal plants
4. Research and Development
More research is being conducted on:
. Probiotics
« Omega-3 fatty acids
. Antioxidants
. Phytochemicals
5. Export Opportunities
India can become a global supplier of:
. Herbal nutraceuticals
. Ayurvedic supplements
. Functional foods

Types of Nutraceutical Products Available in Market
1. Dietary Supplements
These products supplement normal diet.
Examples
. Vitamins, Minerals
. Protein powders, Herbal capsules, Omega-3 capsules
Available Forms
. Tablets, Capsules
. Powders, Syrups
. Soft gels
2. Functional Foods
Foods that provide additional health benefits beyond nutrition.
Examples
. Fortified milk, Probiotic yogurt
. Oats, Omega-3 eggs
. Fortified cereals
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Benefits
. Improve digestion
. Lower cholesterol
« Improve immunity

3. Functional Beverages
Drinks enriched with health-promoting ingredients.
Examples
. Energy drinks, Sports drinks
. Fortified juices, Protein shakes, Herbal drinks
4. Probiotics
Live microorganisms that improve gut health.
Sources
« Yogurt
. Fermented milk
. Probiotic capsules
Benefits
. Improve digestion
. Prevent diarrhea
. Enhance immunity
5. Prebiotics
Non-digestible food ingredients that stimulate growth of beneficial
bacteria.
Examples
. Inulin, Fructooligosaccharides
6. Herbal Nutraceuticals
Products prepared from medicinal plants.
Examples
. Ashwagandha, Tulsi, Aloe vera
. Turmeric capsules, Ginseng
=. Nutrient-Enriched Products
Food fortified with nutrients.
Examples
. Iron-fortified flour, lodized salt A
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. Vitamin D milk, Calcium-fortified juice
8. Sports Nutraceuticals
Used by athletes and gym users.
Examples
« Whey protein, Amino acid supplements
. Creatine, Energy bars

Health Benefits and Role of Nutraceuticals in Various Diseases
Nutraceuticals

—> The term Nutraceutical is derived from “Nutrition” and
“Pharmaceutical”. Nutraceuticals are food substances or parts of food
that provide medical or health benefits including prevention and
treatment of diseases.

- They include:

« Functional foods

. Dietary supplements
. Herbal products

. Probiotics

. Prebiotics
 Fortified foods

General Health Benefits of Nutraceuticals
Nutraceuticals help in:

. Improving overall health

. Preventing chronic diseases

. Boosting immunity

. Reducing oxidative stress

. Improving digestion

. Lowering cholesterol and blood sugar

. Preventing inflammation

. Delaying aging process
Common nutraceutical components: VP

Page | n



. Vitamins

« Minerals

. Omega-3 fatty acids
. Dietary fibers

. Antioxidants

. Probiotics

. Polyphenols

« Herbal extracts

Role of Nutraceuticals in Diabetes Mellitus

- Diabetes mellitus is a metabolic disorder characterized by high blood

glucose levels due to insulin deficiency or insulin resistance.

- Nutraceuticals help in:
- Controlling blood sugar
- Improving insulin sensitivity
- Reducing diabetic complications
- Preventing oxidative damage
Important Nutraceuticals in Diabetes
1. Dietary Fiber
Examples:
. Oats, Psyllium husk, Whole grains
Role:
Delays glucose absorption
Reduces postprandial blood sugar
Improves insulin response
 Reduces cholesterol
2. Omega-3 Fatty Acids
Sources:
. Fish oil, Flaxseed oil
Benefits:
. Reduce inflammation
. Protect cardiovascular system
. Improve lipid profile
3. Chromium
Role:
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. Enhances insulin action

. Improves glucose metabolism
Sources:

 Broccoli, Whole grains, Nuts
Overall Benefits in Diabetes

. Better glycemic control

. Reduced complications

. Improved cardiovascular health

. Reduction in oxidative stress

Role of Nutraceuticals in Cardiovascular Diseases
(CVD/CVS Diseases)

Cardiovascular diseases include:
. Hypertension
. Atherosclerosis
. Coronary artery disease
. Stroke
Nutraceuticals help by:
. Lowering cholesterol
. Reducing blood pressure
. Preventing plaque formation
. Improving heart function
Important Nutraceuticals for Cardiovascular Diseases
1. Omega-3 Fatty Acids
Sources:
. Salmon fish, Fish oil, Flaxseed
Benefits:
« Reduce triglycerides
. Prevent clot formation
. Lower blood pressure
. Reduce arrhythmias
2. Garlic
Scientific name: Allium sativum

Actions:
LA

« Lowers LDL cholesterol
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« Reduces blood pressure
. Prevents platelet aggregation
Active constituent:
. Allicin
Overall Benefits in CVD
« Reduced cholesterol levels
« Prevention of atherosclerosis
. Better blood circulation
« Reduced risk of heart attack

Role of Nutraceuticals in Cancer
Cancer is characterized by uncontrolled growth of abnormal cells.

Nutraceuticals help by:
. Preventing DNA damage
. Reducing oxidative stress
. Enhancing immunity
. Inhibiting tumor growth

Important Anticancer Nutraceuticals

1. Antioxidants
Examples:
. Vitamin A
. Vitamin C
. Vitamin E
« Selenium
Functions:
« Neutralize free radicals
« Protect cells from mutation
2. Lycopene
Source:
. Tomato
Benefits:
 Reduces risk of prostate cancer
. Strong antioxidant activity
3. Curcumin
Source:
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« Turmeric
Actions:

. Anti-inflammatory

. Antioxidant

. Inhibits cancer cell proliferation
Overall Benefits in Cancer

- Protection against carcinogens

. Reduced cell mutation

- Better immune response

. Prevention of tumor progression

Role of Nutraceuticals in Irritable Bowel Syndrome (IBS)

Irritable bowel syndrome is a functional gastrointestinal disorder
characterized by:
. Abdominal pain
. Bloating
. Constipation
. Diarrhea
Nutraceuticals improve gut health and intestinal function.
Important Nutraceuticals in IBS
1. Probiotics
Examples:
. Lactobacillus
. Bifidobacterium
Benefits:
. Restore intestinal flora
. Reduce bloating
. Improve digestion
.« Reduce diarrhea
2. Prebiotics
Examples:
. Inulin
. Fructooligosaccharides
Functions:
. Promote growth of beneficial bacteria A
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. Improve gut health
3. Dietary Fiber
Benefits:
. Improves bowel movement
. Relieves constipation
. Reduces intestinal irritation
Overall Benefits in IBS
. Improved intestinal flora
. Reduced abdominal discomfort
. Better bowel movement
. Reduced gas formation

Role of Nutraceuticals in Gastrointestinal Diseases

Gastrointestinal Diseases Include:
« Gastritis
. Peptic ulcer
. Constipation
. Diarrhea
. Inflammatory bowel disease
. Gastroesophageal reflux disease (GERD)
Important Nutraceuticals in GI Diseases
1. Probiotics
Role:
. Maintain normal gut flora
. Prevent antibiotic-associated diarrhea
. Improve digestion
2. Glu
Benefits:
« Repairs intestinal mucosa
. Maintains intestinal barrier function
3. Aloe Vera
Functions:
. Soothes gastric mucosa
. Helps in ulcer healing
. Reduces inflammation
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Overall Benefits in GI Disorders

Improved digestion

Protection of gastric mucosa

Reduction in inflammation

Better bowel health

Prevention of constipation and diarrhea
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Study of following herbs as health food: Alfaalfa, Chicory,
Ginger, Fenugreek, Garlic, Honey, Amla, Ginseng,
Ashwagandha, Spirulina

Alfalfa

—> Alfalfa is a nutraceutical herb used as a health food because it is rich in
vitamins, minerals, proteins, and various bioactive compounds. It is
widely used as a dietary supplement for maintaining general health
and wellness.

Biological Source

» Alfalfa consists of the dried entire herb of Medicago sativa Linn.
Family: Leguminosae (Fabaceae)
Description

. It is a perennial herb that survives for many years.

. The plant possesses a deep root system.

. Stem is erect or sometimes spreads on the ground.

. Leaves are trifoliate, containing three small leaflets.

. Flowers are blue, purple, or yellow in color.

. Seeds are small, kidney-shaped, and yellowish-brown.

Chemical Constituents
Alfalfa contains many important phytochemicals such as:

. Alkaloids

. Amino acids

. Coumarins

. Flavonoids

. Phenolic compounds

. Phytoestrogens

. Phytosterols

. Volatile components

« Vitamins (A, C, E, K)

.« Minerals like calcium, iron, magnesium, and potassium

« Saponins

. Chlorophyll R




Health Benefits
1. Lowers Blood Cholesterol
e Saponins present in alfalfa help reduce absorption of cholesterol and
decrease blood lipid levels.
2. Controls Blood Sugar
o Alfalfa may help regulate glucose metabolism and is useful in
diabetes management.
3. Supports Kidney and Bladder Health
e Acts as a mild diuretic and helps in proper urinary function.
4. Useful in Arthritis
¢ [ts anti-inflammatory properties help reduce joint pain and stiffness.
5. Neuroprotective Effect
e Antioxidants present in alfalfa protect nerve cells from oxidative
stress.
6. Improves Digestion
e Fiber content improves bowel movement and digestive health.
7. Boosts Immunity
e Rich vitamin and mineral content helps strengthen the immune
system.
8. Antioxidant Activity
¢ Flavonoids and phenolic compounds protect the body from free
radical damage.
Uses
. Used as a nutritional supplement
. Included in herbal tonics and capsules
. Used in management of diabetes and hyperlipidemia
. Used as a health food for general body strengthening
Side Effects
. Excess use may cause stomach upset
. Should be avoided in autoimmune disorders like lupus
. May interact with anticoagulant drugs because of vitamin K content

A 4
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Chicory

- Chicory is a nutraceutical herb commonly used as a health food and
medicinal plant due to its rich content of dietary fiber, vitamins,
minerals, and bioactive compounds. It is widely used as a coffee
substitute and digestive tonic.

Biological Source

» Chicory consists of the dried roots and aerial parts of Cichorium

intybus Linn. ' 4 '
Family: Asteraceae
Description

 Chicory is a perennial herbaceous plant.

. It has a thick tap root.

. Stem is erect, stiff, and branched.

. Leaves are bright green and arranged alternately.

. Flowers are usually blue, lavender, or white in color.

« Roots are fleshy and rich in inulin.

Chemical Constituents
Chicory contains several important chemical constituents such as:

o Inulin

. Sesquiterpene lactones

. Flavonoids

. Coumarins

« Tannins

. Vitamins (A, C, B-complex)

. Minerals like potassium, calcium, magnesium, and iron

. Phenolic compounds

. Volatile oils

Health Benefits

1. Improves Digestion
e Inulin acts as a prebiotic and promotes growth of beneficial

intestinal bacteria.

2. Controls Blood Sugar
e Helps regulate glucose metabolism and may be useful in diabetes

management. 636
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3. Supports Liver Function
e Chicory possesses hepatoprotective activity and helps detoxify the
liver.
4. Reduces Constipation
e Dietary fiber improves bowel movement and relieves constipation.
5. Lowers Cholesterol
e Helps reduce LDL cholesterol and supports cardiovascular health.
6. Antioxidant Activity
¢ Phenolic compounds and flavonoids protect cells from oxidative
damage.
7. Anti-inflammatory Effect
e Reduces inflammation and supports overall body health.
8. Weight Management
e Fiber content increases satiety and helps control appetite.

Uses
. Used as a coffee substitute
« Used in herbal medicines and nutraceutical formulations
. Used for digestive disorders
« Used in liver tonics
. Added in functional foods and dietary supplements
Side Effects
. Excess intake may cause gastric irritation
. Some individuals may develop allergic reactions
« Excessive use can lead to diarrhea or abdominal discomfort

A 4

Page | 21



Ginger
- Ginger is a well-known nutraceutical and medicinal herb used as a
health food because of its therapeutic, antioxidant, and digestive
properties. It is widely used in traditional and modern medicine.

Biological Source

= Ginger consists of the dried rhizomes of Zingiber officinale Roscoe.
Family: Zingiberaceae
Description

. Ginger is a perennial herb with underground rhizomes.

. Rhizomes are thick, branched, aromatic, and pale yellow inside.

. Stem is erect and leafy.

. Leaves are long, narrow, and lance-shaped.

. Flowers are greenish-yellow with purple spots.

. Rhizomes possess a characteristic spicy aroma and pungent taste.
Chemical Constituents
Ginger contains various active constituents such as:

. Gingerols

. Shogaols

. Zingerone

. Volatile oils

. Oleoresins »

. Flavonoids '

 Phenolic compounds

. Carbohydrates
. Vitamins and minerals ‘
Health Benefits
1. Improves Digestion
¢ Ginger stimulates digestive enzymes and helps relieve indigestion,
bloating, and flatulence.
2. Anti-inflammatory Activity
¢ Gingerols reduce inflammation and help in conditions like arthritis
and muscle pain.
3. Antioxidant Effect
e Protects body cells from oxidative stress and free radical damagﬁga
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4. Relieves Nausea and Vomiting
e Useful in motion sickness, pregnancy-induced nausea, and
chemotherapy-related vomiting.
5. Controls Blood Sugar
e Helps improve insulin sensitivity and glucose metabolism.
6. Supports Cardiovascular Health
e May reduce cholesterol and improve blood circulation.
7. Boosts Immunity
e Possesses antimicrobial and immune-enhancing properties.
8. Useful in Cold and Cough
e Acts as an expectorant and helps relieve throat irritation and
respiratory congestion.
Uses
. Used as a spice and flavoring agent
. Used in herbal medicines and nutraceutical products
. Included in teas, syrups, and dietary supplements
. Used for digestive and respiratory disorders
Side Effects
. Excess intake may cause heartburn and stomach irritation
. High doses may increase bleeding tendency
. May interact with anticoagulant drugs
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Fenugreek

- Fenugreek is a nutraceutical herb widely used as a health food and
medicinal plant because of its rich nutritional value and therapeutic
properties. It is commonly used in traditional medicine for diabetes,
digestive disorders, and general health improvement.

Biological Source

» Fenugreek consists of the dried ripe seeds of Trigonella foenum-
graecum Linn.

Family: Leguminosae (Fabaceae)
Description

. Fenugreek is an annual herbaceous plant.

. Stem is erect, hollow, and branched.

. Leaves are trifoliate with three small leaflets.

. Flowers are small and yellowish-white in color.

. Fruits are long, slender pods containing many seeds.

. Seeds are yellowish-brown, hard, and aromatic with a bitter taste.

Chemical Constituents
Fenugreek contains several important constituents such as:

. Alkaloids (Trigonelline)

« Saponins

. Flavonoids

. Proteins

. Amino acids

. Fixed oils

. Fiber

. Vitamins (A, B-complex, C)

. Minerals like iron, calcium, phosphorus, and magnesium

. Mucilage

Health Benefits
1. Controls Blood Sugar

e Fenugreek helps improve insulin activity and reduces blood glucose

levels in diabetic patients.
2. Lowers Cholesterol

A
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¢ Saponins and fiber help reduce LDL cholesterol and improve heart
health.

3. Improves Digestion

e Acts as a digestive tonic and relieves constipation and indigestion.
4. Anti-inflammatory Activity

e Helps reduce inflammation and pain in arthritis and other

inflammatory conditions.

5. Enhances Lactation

e Traditionally used to increase milk production in nursing mothers.
6. Weight Management

e Fiber content promotes fullness and helps control appetite.
7. Antioxidant Activity

e Protects body cells from oxidative damage caused by free radicals.
8. Improves General Health

¢ Rich nutritional value helps improve energy and body strength.
Uses

. Used as a spice and food ingredient

. Used in herbal medicines and nutraceutical preparations

. Used in management of diabetes and hyperlipidemia

. Included in dietary supplements and health drinks
Side Effects

. Excess intake may cause diarrhea or bloating

. May produce allergic reactions in sensitive individuals

. High doses may lower blood sugar excessively
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Garlic

- Garlic is an important nutraceutical herb widely used as a health food
and medicinal plant because of its antimicrobial, antioxidant, and
cardioprotective properties. It is commonly used in traditional as well
as modern medicine.

Biological Source

» Garlic consists of the bulbs of Allium sativum Linn.
Family: Liliaceae
Description

. Garlic is a perennial herb with underground bulbs.

. Bulb is made up of many small cloves covered by a thin white or
pinkish skin.

. Stem is erect and cylindrical.

. Leaves are long, narrow, and flat.

. Flowers are small and whitish in color.

. Garlic possesses a characteristic strong odor and pungent taste.

Chemical Constituents
Garlic contains several important active constituents such as:

. Allicin

. Alliin

. Sulfur-containing compounds

. Volatile oils

. Flavonoids

. Saponins o S

- Enzymes

. Vitamins (A, B-complex, C)

. Minerals like selenium, calcium, phosphorus, and iron

. Amino acids

Health Benefits

1. Lowers Blood Cholesterol
e Garlic helps reduce LDL cholesterol and triglyceride levels, thereby

supporting heart health.

2. Controls Blood Pressure

A 4
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e Helps in reducing hypertension by improving blood circulation and
relaxing blood vessels.

3. Antimicrobial Activity

e Shows antibacterial, antiviral, antifungal, and antiparasitic activities.
4. Antioxidant Effect

e Protects body cells against oxidative stress and free radical damage.
5. Controls Blood Sugar

e May help improve insulin sensitivity and regulate glucose levels.
6. Cardioprotective Effect

e Reduces risk of cardiovascular diseases and improves circulation.
7. Boosts Immunity

e Enhances immune system function and helps fight infections.
8. Anticancer Potential

e Sulfur compounds in garlic may help reduce risk of certain cancers.

Uses

. Used as a spice and flavoring agent

. Used in herbal and nutraceutical formulations

. Used in management of hypertension and hyperlipidemia
. Included in dietary supplements and health products

Side Effects

. Excess intake may cause gastric irritation and heartburn
. Strong odor may cause bad breath
. High doses may increase bleeding tendency
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Honey

- Honey is a natural nutraceutical food produced by honey bees from the
nectar of flowers. It is widely used as a nutritious food and medicinal
agent because of its antimicrobial, antioxidant, and healing properties.

Biological Source

» Honey is a sweet viscous substance produced by honey bees, mainly

Apis mellifera, from floral nectar.
Family: Apidae
Description

. Honey is a thick, sweet, sticky liquid.

. Color varies from pale yellow to dark brown depending on floral
source.

. It possesses a characteristic pleasant odor and sweet taste.

. Honey contains natural sugars and small amounts of proteins,
enzymes, vitamins, and minerals.

. Itis easily soluble in water.

Chemical Constituents
Honey contains many important constituents such as:

. Fructose

 Glucose

« Sucrose

. Proteins

. Amino acids

. Enzymes (invertase, diastase)

. Organic acids

. Flavonoids

. Phenolic compounds

. Vitamins (B-complex, C) - ;

. Minerals like calcium, potassium, iron, magnesmm and phosphorus

Health Benefits
1. Antimicrobial Activity

e Honey possesses antibacterial and antifungal properties and helps
prevent infections.

2. Wound Healing Property A
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e Promotes healing of burns, cuts, and wounds due to its antiseptic
action.
3. Antioxidant Effect
¢ Flavonoids and phenolic compounds protect cells from oxidative
damage.
4. Relieves Cough and Cold
e Acts as a soothing agent for throat irritation and cough.
5. Boosts Immunity
e Provides nutrients and enhances body defense mechanisms.
6. Improves Digestion
e Helps relieve indigestion and supports gastrointestinal health.
7. Provides Energy
e Natural sugars provide quick energy and reduce fatigue.
8. Cardioprotective Effect
¢ Antioxidants may help improve heart health and blood circulation.

Uses

. Used as a natural sweetening agent

. Used in herbal and nutraceutical preparations

. Used in cough syrups and throat lozenges

. Applied externally for wound healing

. Included in health drinks and dietary supplements
Side Effects

. Excess intake may increase blood sugar levels

. Infants below one year should not be given honey due to risk of

botulism
. May cause allergic reactions in sensitive individuals
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Amla

= Amla, also known as Indian Gooseberry, is an important nutraceutical
fruit widely used as a health food and medicinal plant because of its
rich vitamin C content and antioxidant properties. It is extensively
used in Ayurveda for promoting health and longevity.
Biological Source
» Amla consists of the fruits of Phyllanthus emblica Linn. (Synonym:
Emblica officinalis).
Family: Euphorbiaceae
Description
. Amla is a medium-sized deciduous tree.
. Fruits are nearly spherical, smooth, and light greenish-yellow in color.
. Fruit taste is sour, astringent, and slightly bitter.
. Leaves are small, simple, and closely arranged.
. Flowers are greenish-yellow in color.
o Fruits contain a hard seed inside.
Chemical Constituents
Amla contains many important chemical constituents such as:
. Vitamin C (Ascorbic acid) ‘
« Tannins
. Gallic acid
. Ellagic acid
. Flavonoids
. Polyphenols
« Pectin
. Amino acids
. Minerals like calcium, iron, and phosphorus
Health Benefits
1. Powerful Antioxidant
e Vitamin C and polyphenols protect body cells from oxidative stress
and free radical damage.
2. Boosts Immunity
e Enhances immune response and helps fight infections.
3. Improves Digestion 66
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e Acts as a digestive tonic and helps relieve acidity and constipation.
4. Controls Blood Sugar
e May help regulate glucose metabolism and support diabetic
patients.
5. Supports Heart Health
e Helps lower cholesterol and improves blood circulation.
6. Improves Hair and Skin Health
e Promotes hair growth and improves skin texture due to antioxidant
activity.
7. Hepatoprotective Effect
e Protects liver cells from damage and improves liver function.
8. Anti-inflammatory Activity
e Helps reduce inflammation and supports general body health.

Uses

. Used in Ayurvedic preparations like Chyawanprash

. Used in herbal juices, powders, and capsules

. Used as a dietary supplement

. Used in hair oils and cosmetic preparations

 Included in health drinks and nutraceutical products
Side Effects

- Excess consumption may cause gastric irritation

. May lower blood sugar excessively in diabetic patients taking

medicines
. Some individuals may experience acidity
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Ginseng

- Ginseng is a well-known nutraceutical and medicinal herb used as a
health tonic because of its adaptogenic, antioxidant, and rejuvenating
properties. It is widely used to improve physical and mental
performance.

Biological Source

» Ginseng consists of the dried roots of Panax ginseng C.A. Meyer.
Family: Araliaceae
Description

. Ginseng is a slow-growing perennial herb.

. Root is fleshy, branched, and resembles the human body.

. Stem is erect and simple.

. Leaves are compound and arranged in a whorl.

. Flowers are small, greenish-white in color.

. Fruits are bright red berries.

- Root possesses a characteristic aromatic odor and slightly bitter taste.

Chemical Constituents
Ginseng contains several important active constituents such as:

. Ginsenosides

« Saponins

. Polysaccharides

. Flavonoids

. Peptides

. Vitamins (B-complex)

. Minerals like iron, calcium, potassium, and phosphorus

. Essential oils

. Amino acids

Health Benefits

1. Improves Physical Strength
e Acts as an adaptogen and helps increase stamina and reduce fatigue.

2. Enhances Mental Performance
e Improves memory, concentration, and cognitive function.

3. Boosts Immunity
e Stimulates immune response and increases resistance to infectiSRs®
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4. Antioxidant Activity
e Protects cells from oxidative stress and free radical damage.
5. Controls Blood Sugar
e May help regulate glucose metabolism and improve insulin
sensitivity.
6. Cardioprotective Effect
e Supports heart health by improving blood circulation and reducing
stress.
7. Anti-inflammatory Effect
e Helps reduce inflammation and supports overall body health.
8. Anti-stress Activity
e Helps the body cope with physical and mental stress.
Uses
. Used as a general health tonic
. Used in herbal and nutraceutical formulations
« Included in energy drinks and dietary supplements
. Used for improving mental and physical performance
Side Effects
. Excess use may cause insomnia and nervousness
. May increase blood pressure in some individuals
. (Can interact with anticoagulants and antidiabetic drugs
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Ashwagandha

- Ashwagandha is an important nutraceutical and medicinal herb widely
used in Ayurveda as a rejuvenating tonic because of its adaptogenic,
anti-stress, and antioxidant properties. It is commonly used to improve
physical and mental health.

Biological Source

» Ashwagandha consists of the dried roots of Withania somnifera (Linn.)

Dunal.
Family: Solanaceae
Description

. Ashwagandha is a small woody shrub.

. Roots are long, cylindrical, and brownish in color.

. Stem is branched and covered with fine hairs.

. Leaves are simple, ovate, and dull green.

. Flowers are small and greenish-yellow.

o Fruits are small red berries enclosed in a papery calyx.

. Roots possess a characteristic horse-like odor.

Chemical Constituents
Ashwagandha contains several important active constituents such as:

. Withanolides

. Alkaloids

. Steroidal lactones

« Saponins

. Flavonoids

. Amino acids

. Iron

. Coumarins

. sitoindosides

Health Benefits

1. Anti-stress and Adaptogenic Activity
e Helps the body cope with physical and mental stress and reduces

anxiety.

2. Improves Strength and Energy
e Enhances stamina, physical performance, and body strength. @,
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3. Enhances Brain Function
e Improves memory, concentration, and cognitive functions.
4. Boosts Immunity
e Stimulates immune response and improves resistance to diseases.
5. Antioxidant Activity
e Protects body cells from oxidative stress and free radical damage.
6. Anti-inflammatory Effect
e Helps reduce inflammation and joint pain.
7. Controls Blood Sugar
e May improve insulin sensitivity and help regulate glucose levels.
8. Improves Sleep
e Possesses mild sedative properties and helps improve sleep quality.
Uses
. Used as a general health tonic
. Used in Ayurvedic and nutraceutical formulations
. Included in capsules, powders, and syrups
. Used for stress, weakness, and fatigue management
Side Effects
. Excess intake may cause stomach upset or diarrhea
. High doses may cause drowsiness
. Should be used cautiously during pregnancy
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Spirulina
—> Spirulina is a blue-green algae used as a nutraceutical health
supplement because of its high protein content and rich nutritional
value. It is considered a superfood due to the presence of vitamins,
minerals, amino acids, and antioxidants.
Biological Source
» Spirulina consists of dried biomass of cyanobacteria mainly belonging
to Spirulina platensis and Spirulina maxima.
Family: Oscillatoriaceae
Description
. Spirulina is a microscopic blue-green algae.
. It grows naturally in alkaline water bodies.
. The organism is spiral or helical in shape.
. It contains a deep green color due to chlorophyll and blue pigment
called phycocyanin.
. Available commercially as powder, tablets, and capsules.
Chemical Constituents
Spirulina contains many important nutrients and bioactive compounds such
as:
. Proteins
. Essential amino acids
. Phycocyanin
. Chlorophyll
. Carotenoids
. Vitamins (A, B-complex, E, K)
« Minerals like iron, calcium, magnesium, potassium, and zinc
« Gamma-linolenic acid (GLA)
. Polysaccharides
. Antioxidants
Health Benefits
1. Rich Source of Protein
» Contains high-quality protein and essential amino acids helpful for
body growth and repair.
2. Boosts Immunity A
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» Enhances immune response and increases resistance to infections.
3. Antioxidant Activity
» Phycocyanin and carotenoids protect cells from oxidative stress and
free radical damage.
4. Controls Blood Cholesterol
» Helps lower LDL cholesterol and improves cardiovascular health.
5. Supports Weight Management
» Provides nutrients with low calorie content and helps reduce
appetite.
6. Improves Hemoglobin Levels
» Rich iron content helps in prevention of anemia.
=. Detoxification Effect
» Helps remove toxins and heavy metals from the body.
8. Controls Blood Sugar
» May help improve glucose metabolism in diabetic patients.

Uses

. Used as a dietary and nutritional supplement

. Included in capsules, tablets, powders, and health drinks

. Used for malnutrition and anemia

. Used in sports nutrition and immunity boosting preparations
Side Effects

. Excess use may cause nausea or stomach discomfort

. Poor-quality spirulina may contain contaminants

. Allergic reactions may occur in sensitive individuals
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