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Phytopharmaceuticals

Introduction to Phytopharmaceuticals

Definition

¢ Phytopharmaceuticals are medicinal products obtained from plants or plant-derived bioactive
compounds.

Phytophammaceuticals

%

e They contain active phytochemicals that provide therapeutic and health benefits.

e Phytopharmaceuticals are widely used in pharmaceuticals, nutraceuticals, cosmetics, and
healthcare products.

Importance of Phytopharmaceuticals

A. Source of Therapeutic Agents
» Many modern medicines are derived from plant constituents.
B. Disease Prevention
> Phytochemicals help reduce the risk of various chronic diseases.

C. Health Promotion

> Theyimprove overall health and well-being.

D. Pharmaceutical Applications

> They are used in the development of medicines, supplements, and functional foods.
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Caronoids

a-Carotene and B-Carotene

Biological Source (Occurrence)

e Found mainlyin:
o Carrot (Daucus carota)
o Pumpkin
Sweet potato
Spinach
Kale
Mango
Papaya
o Apricot

e [B-Carotene is the most abundant carotenoid in nature.
Isolation

Procedure
> Fresh plant materialis dried and powdered.
> Extraction carried out using:
o Hexane
o Petroleum ether
o Acetone
Filtration of extract.
Solvent removed under reduced pressure.
Purification by:
o Column chromatography

o High-performance liguid chromatography (HPLC)

Chemical Nature

1. a-Carotene

» Molecular Formula: C,,Hsg
> Hydrocarbon carotenoid

> Tetraterpene compound
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> Contains 8 isoprene units

2. B-Carotene

» Molecular Formula: C,oHge
> Hydrocarbon carotenoid

> Mostimportant provitamin-A carotenoid

Characteristic Features

A. a-Carotene

» Orange-colored pigment
> Fatsoluble
> Antioxidant activity

» Converted into Vitamin A

B. B-Carotene
> Deep orange pigment
> Most efficient precursor of Vitamin A
> Highly stable antioxidant

» Protects cells from oxidative stress

Uses in Pharmacy

Vitamin A supplements
Antioxidant formulations
Nutraceutical products
Skin-protective preparations

Eye-health supplements

Medicinal and Health Benefits

A. a-Carotene
> Reduces oxidative damage
> Improves immune function
> Anti-aging effects
> May reduce risk of chronic diseases

B. B-Carotene

> Prevents Vitamin A deficiency

» Maintains vision
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> Enhances immunity
> Protects skin from UV damage

> Supports epithelial tissue health

Xanthophyll (Lutein)

Bio

logical Source (Occurrence)

Obtained from:
o Spinach
o Kale
Broccoli
Green peas
o Corn

o Marigold flowers (Tagetes erecta)

Isolation

1.

2
3.
4

Solvent extraction using hexane/acetone.
. Saponification to remove chlorophyll and lipids.
Chromatographic purification.

. Crystallization of lutein.

Chemical Nature

Molecular Formula: C,,Hg¢O,
Oxygen-containing carotenoid
Classified as xanthophyll

Contains hydroxyl groups

Characteristic Features

Yellow-colored pigment
Fat soluble
Major constituent of retinal macula

Powerful antioxidant

Medicinal Uses

Used for protection against age-related macular degeneration.

Used for maintenance of visual function.
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e Used as an antioxidant supplement.

Health Benefits

1. Eye Health
> Lutein helps protect the retina from harmful light exposure.

> It supports normalvision.

Prevention of Macular Degeneration

> It may reduce the risk of age-related macular degeneration.

Antioxidant Activity

> It protects eye tissues and other cells from oxidative damage.

Cataract Protection

> Lutein may help reduce the risk of cataract formation.

Skin Health

> It contributes to protection of the skin from ultraviolet radiation damage.
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