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Volatile Oils (Essential Oils) 

Introduction to Volatile Oils 

Overview 

• Volatile oils, also known as essential oils, are a class of natural products that are aromatic, 
volatile, and lipophilic liquids obtained from various parts of plants. 

• They are typically extracted through distillation, expression, or solvent extraction, depending 
on the source plant and intended use. 

• Volatile oils are extensively studied for their medicinal, therapeutic, and organoleptic (taste, 
odor) properties. 

 

• These oils are considered secondary metabolites, meaning they are not directly involved in the 
plant’s primary metabolism (like growth or reproduction) but play crucial roles in defense 
mechanisms, pollinator attraction, and inter-species communication. 

• Volatile oils differ from fixed oils in that they evaporate when exposed to air, leave no 
permanent greasy stain, and are generally composed of low molecular weight terpenes and 
their oxygenated derivatives. 

• They contribute the characteristic aroma to many plants and are extensively used in 
pharmaceuticals, perfumery, cosmetics, flavorings, and aromatherapy. 

Sources of Volatile Oils 

• Volatile oils may be found in:  

o Leaves (e.g., Eucalyptus) 

o Flowers (e.g., Rose, Lavender) 

o Bark (e.g., Cinnamon) 

o Seeds (e.g., Cardamom) 

o Rhizomes (e.g., Ginger) 

o Fruits (e.g., Orange peel) 

o Woods (e.g., Sandalwood) 

o Resinous exudates (e.g., Turpentine) 
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Types of Volatile Oils 

 

1. Based on Chemical Composition 

• Volatile oils can broadly be classified into the following types:  

A. Hydrocarbon Volatile Oils 

➢ These consist primarily of terpenes and sesquiterpenes, without oxygen.  

➢ Example:  

o Limonene in orange oil 

o Pinene in turpentine oil 

B. Oxygenated Volatile Oils 

➢ These contain oxygenated compounds like:  

o Alcohols (e.g., Menthol) 

o Aldehydes (e.g., Cinnamaldehyde) 

o Ketones (e.g., Camphor) 

o Phenols (e.g., Thymol) 

o Oxides (e.g., Cineole) 
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o Esters (e.g., Linalyl acetate) 

➢ These oxygenated compounds usually impart therapeutic properties to the oil.  

C. Sulfur-containing Volatile Oils 

➢ These are found in plants like garlic and onion, characterized by their strong odor.  

➢ Example: Allicin in garlic.  

D. Nitrogen-containing Volatile Oils 

➢ Rare, but present in some aromatic plants.  

➢ Example: Methyl anthranilate in orange blossom.  

2. Based on Functional Groups 

• Volatile oils can also be classified as:  

o Phenolic oils – Containing phenols (e.g., Eugenol in clove) 

o Ketonic oils – Containing ketones (e.g., Camphor in camphor oil) 

o Aldehydic oils – Containing aldehydes (e.g., Cinnamaldehyde in cinnamon) 

o Alcoholic oils – Containing alcohols (e.g., Menthol in peppermint) 

o Oxidic oils – Containing oxides (e.g., Cineole in eucalyptus) 

3. Based on Plant Part 

• Leaf oils: Eucalyptus, Mentha 

• Root/rhizome oils: Ginger, Valerian 

• Flower oils: Rose, Jasmine, Lavender 

• Seed oils: Anise, Fennel 

• Bark oils: Cinnamon 

• Fruit oils: Lemon, Orange 

• Wood oils: Sandalwood 

 

Characteristics of Volatile Oils 

• Volatile oils exhibit several distinct physical, chemical, and sensory properties that make them 
easily distinguishable and pharmacologically active.  

A. Physical Characteristics 

1. Volatility 

➢ They evaporate at ordinary temperatures when exposed to air, hence the name 
“volatile”. 
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➢ The evaporation gives rise to a strong aroma, which is a key identification feature. 

2. Solubility 

➢ Insoluble in water, but impart odor and taste to water (known as aromatic waters). 

➢ Soluble in organic solvents like alcohol, ether, and fixed oils. 

3. Refractive Index and Optical Rotation 

➢ Many volatile oils show optical activity due to chiral compounds. 

➢ High refractive index distinguishes them from other oils. 

4. Boiling Point 

➢ Boiling points are generally low to moderate, aiding in steam distillation. 

5. Density 

➢ Most volatile oils are lighter than water, but some (like clove and cinnamon oils) are 
heavier than water. 

6. Color 

➢ Usually colorless when freshly extracted, but may darken upon storage due to oxidation 
or resinification. 

B. Chemical Characteristics 

1. Complex Mixtures 

➢ Composed of 20–200 individual components per oil. 

➢ Major classes: terpenes, phenylpropanoids, aliphatic compounds, and their oxygenated 
derivatives. 

2. Instability to Heat and Light 

➢ Sensitive to oxidation, polymerization, and degradation when exposed to light, air, or 
high temperatures. 

3. Oxidation and Resinification 

➢ Over time, oils may oxidize to form peroxides, acids, or resins, reducing their 
therapeutic efficacy. 

4. Acid Value & Ester Value 

➢ Analytical parameters like acid value and ester value are used in evaluation and quality 
control. 

C. Organoleptic Characteristics 

1. Odor and Flavor 

➢ Characteristic strong odor due to volatile compounds. 

➢ Important for identification and sensory evaluation. 
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