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DESCRIPTION
Terpenes are a diverse group of organic compounds found in 
many plants and some animals. They are known for their strong 
aromas and play important roles in various biological processes. 
Terpenes are primarily composed of carbon and hydrogen atoms 
and are classified as a type of hydrocarbon. The chemistry of 
terpenes is interesting and can be understood through their 
structure, biosynthesis, and functions.

Types of terpenes

Monoterpenes: Monoterpenes contain two isoprene units 
(C10H16) and often have a simple, linear structure. They are 
commonly found in the essential oils of many plants and are 
responsible for the characteristic aromas of herbs, spices, and 
flowers. For example, limonene is a monoterpene found in 
citrus fruits, while myrcene is present in hops and contributes to 
the aroma of beer.

Sesquiterpenes: Sesquiterpenes consist of three isoprene units 
(C15H24) and typically have more complex structures than 
monoterpenes. They are abundant in the essential oils of various 
plants and are known for their potent aromas. Some 
sesquiterpenes have anti-inflammatory and anti-microbial 
properties. Beta-caryophyllene, for instance, is found in black 
pepper and cannabis and acts as a cannabinoid receptor 
modulator.

Diterpenes: Diterpenes contain four isoprene units (C20H32) 
and have more intricate and varied structures. Some diterpenes, 
such as taxol, are used in medicine as anticancer drugs. Others, 
like the gibberellins, are plant hormones that regulate growth 
and development.

Triterpenes: Triterpenes consist of six isoprene units (C30H48) 
and often have complex, polycyclic structures. Triterpenes are 
found in various plant resins and latex and have roles in defense 
against herbivores. Some, like saponins, have detergent-like 
properties and are used in soaps and shampoos.

Tetraterpenes: Tetraterpenes contain eight isoprene units 
(C40H64)  and  are  highly pigmented  compounds. Carotenoids, a 

type of tetraterpene, are responsible for the red, orange, and 
yellow colors in fruits and vegetables. They also serve as 
antioxidants in the human diet, protecting cells from oxidative 
damage.

Polycyclic terpenes: Some terpenes have complex, fused-ring 
structures with multiple isoprene units, creating compounds like 
steroids and triterpenoids. Steroids, for example, are essential for 
cell membrane structure and are precursors for hormones such 
as testosterone and estrogen.

Biosynthesis

Terpenes are biosynthesized in plants through the Mevalonic 
Acid Pathway (MVA) or the Methyl Erythritol Phosphate 
pathway (MEP). These pathways involve the assembly of isoprene 
units to form various terpenes. Enzymes like terpene synthases 
catalyze the formation of different terpenes by combining 
isoprene units in specific ways. The isoprene rule is a 
fundamental concept in terpene chemistry. It states that 
terpenes are often built from isoprene units, and the carbon 
skeleton of many terpenes can be traced back to multiple 
isoprene units.

Terpenes can undergo various chemical reactions, leading to the 
formation of functional groups. Common functional groups 
found in terpenes include hydroxyl (-OH), carbonyl (C=O), and 
epoxide (a three-membered oxygen-containing ring). Many 
terpenes are responsible for the characteristic scents and flavors 
of plants. For example, limonene is found in citrus fruits and 
has a citrusy aroma, while pinene is found in pine trees and has a 
piney scent.

Functions

• Terpenes have essential roles in nature. They can serve as
defensive chemicals to deter herbivores or attract pollinators.
Some terpenes, like the cannabinoids found in cannabis
plants, have psychoactive effects and medicinal properties.

• Many terpenes serve as secondary metabolites in plants,
playing roles in defense against herbivores, attracting
pollinators, and inhibiting the growth of competing plants
(allelopathy).
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• They have a wide range of applications in industry, including
the production of perfumes, flavors, and fragrances. Some,
like menthol and camphor, are used for their cooling and
soothing effects in medicinal products.

CONCLUSION 
Overall, terpenes are the class of compounds with diverse 
structures and functions. Besides being important in the field of

chemistry but also have significant ecological and economic 
importance. Terpenes remarkable diversity in structure and 
function makes them significant compounds in the fields of 
chemistry, biology, pharmacology, and industry. Researchers 
continue to explore their potential for various applications, 
including in medicine and renewable energy production.
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