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TERPENOIDS

(i) Introduction

Terpenoids (also known as isoprenoids) are a large and diverse class of naturally
occurring organic compounds.

They are derived from five-carbon isoprene units (CsHs) arranged in different
ways.

Found mainly in essential oils, resins, and plant extracts, they are responsible
for the aroma, flavor, and color of many plants.

Examples: Menthol, Camphor, Citral, Limonene, Vitamin A, and
Cholesterol.

(ii) General Characteristics

1.

Composed of isoprene units (CsHs)n.

. Volatile, mostly found in essential oils of plants.

. Non-polar and soluble in organic solvents (e.g., ether, benzene).
. May be acyclic, monocyclic, or polycyclic in structure.

. Have characteristic odors and tastes.

. Many terpenoids show biological activities such as antimicrobial, antioxidant, and

anti-inflammatory effects.
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(iii) Classification of Terpenoids

Terpenoids

Terpenoids are classified based on the number of isoprene (CsHs) units they contain:

Type

Carbon

atoms

Example

Source

Hemiterpenoids

Cs

Isoprene

Natural rubber

Monoterpenoids

C1o (2 isoprene

units)

Menthol,
Camphor

Limonene,

Peppermint, Lemon,

Camphor tree

Sesquiterpenoids

C15 (3 isoprene

units)

Farnesol, Artemisinin

Citronella, Artemisia

Diterpenoids

C20 (4 isoprene

units)

Phytol, Vitamin A

Chlorophyll, Cod liver

oil

Sesterterpenoids

C2s (5 isoprene

units)

Geranylfarnesol

Marine organisms

Triterpenoids

C30 (6 isoprene

units)

Squalene, Lanosterol

Olive oil, Shark liver

Tetraterpenoids

Cao (8 isoprene

units)

Carotenoids (B-carotene,

Lycopene)

Carrot, Tomato

Polyterpenoids

(CsHs)n (many

units)

Natural rubber

Rubber tree

(iv) Extraction of Terpenoids (General Steps)

Collection of Plant Material — Leaves, flowers, bark, or roots containing essential

oils.

. Drying and Grinding — Dried and powdered to increase surface area.
. Extraction Methods:

o Steam distillation: For volatile terpenoids in essential oils.

o Solvent extraction: Using organic solvents like ether, hexane, or alcohol.

o Supercritical CO2 extraction: Modern method giving pure terpenoids.

4. Concentration: The extract is concentrated by evaporation of the solvent.

5. Purification: By chromatography (TLC, column chromatography) or crystallization.
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Terpenoids

(v) Identification Tests of Terpenoids
1. Salkowski Test:
o Add chloroform and concentrated H2SOa.
o Reddish-brown coloration at the interface indicates terpenoids.
2. Liebermann—Burchard Test:
o Add acetic anhydride and concentrated H2SOa4.
o Formation of blue-green or violet color shows presence of terpenoids.
3. Noller’s Test:
o Heat the extract with acetic anhydride and conc. H2SOa4.

o Development of pink or red color indicates terpenoids.

(vi) Uses of Terpenoids
1. Medicinal Uses:
o Antimicrobial (e.g., thymol, menthol)
o Antimalarial (artemisinin)
o Anti-inflammatory and anticancer properties.
. Perfume and Flavor Industry:
o Used in making perfumes, cosmetics, and flavoring agents.
. Pharmaceuticals:
o Used in the synthesis of steroids, vitamins (A, E, K), and hormones.
. Agricultural Uses:
o Used as natural insect repellents and plant growth regulators.
. Industrial Uses:

o Used in paints, varnishes, and rubber products.
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(Monoterpenoids)
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