(An Autonomous Institution) 5
Coimbatore — 35

DEPARTMENT OF BIOMEDICAL ENGINEERING
Lipids and its classification
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e Lipids are a diverse group of naturally occurring organic compounds that are insoluble in water but soluble
in nonpolar solvents.
e They play vital roles in the structure and function of living cells, serving as energy storage molecules,

components of cell membranes, and signaling molecules.

Definition and General Characteristics:

v Insolubility in Water: Lipids are hydrophobic due to their long hydrocarbon chains.

v Solubility in Organic Solvents: Lipids dissolve in organic solvents like chloroform, ether, and benzene.

v' Energy Storage: Lipids store energy efficiently; fats provide more than twice the energy per gram
compared to carbohydrates or proteins.

v Structural Role: Lipids are essential components of cell membranes, contributing to their fluidity and
integrity.

v Signaling: Some lipids function as hormones and signaling molecules, regulating physiological

processes.

Classification of Lipids:
Lipids can be broadly classified into the following categories:
1. Simple Lipids:
v Fats and Oils (Triglycerides):
= Composed of glycerol and three fatty acids.
= Fats are solid at room temperature, while oils are liquid.
= Function as energy storage molecules.
v' Waxes:
= Esters of long-chain fatty acids with long-chain alcohols.
» Provide waterproofing and protection (e.g., in plant cuticles and animal fur).
2. Complex Lipids:
v Phospholipids:
= Contain glycerol, two fatty acids, and a phosphate group.
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= Major components of cell membranes, forming the lipid bilayer.
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=  Amphipathic nature (hydrophilic head and hydrophobic tail) allows them to form bilayers.

v" Glycolipids:

= Lipids with a carbohydrate attached.

» Found in cell membranes, particularly in the nervous system.

= Play roles in cell recognition and communication.

v" Sphingolipids:

= Contain a sphingosine backbone instead of glycerol.

» Include sphingomyelins, which are important in nerve cell membranes.

3. Derived Lipids:

v’ Steroids:

= Composed of four fused carbon rings.

= Cholesterol is the most well-known steroid, essential for membrane fluidity and as a precursor to
steroid hormones (e.g., estrogen, testosterone).

v Fatty Acids:

= Carboxylic acids with long hydrocarbon chains.

= Saturated fatty acids have no double bonds, while unsaturated fatty acids have one or more double
bonds.

= Essential fatty acids (e.g., omega-3 and omega-6) must be obtained from the diet.

4. Lipoproteins:

= Complexes of lipids and proteins.

= Transport lipids in the blood.

» Classified based on density: chylomicrons, very low-density lipoproteins (VLDL), low-density
lipoproteins (LDL), and high-density lipoproteins (HDL).

= HDL is considered "good" cholesterol, while LDL is considered "bad" cholesterol.

Importance of Lipids:

1. Energy Storage: Lipids are the most efficient form of energy storage, providing insulation and
cushioning for organs.
2. Cell Membrane Structure: Phospholipids and cholesterol are crucial in maintaining the structure and

function of cell membranes.
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3. Signaling: Steroid hormones, derived from lipids, regulate various physiological processes, including

metabolism, immune response, and reproductive functions.

4. Dietary Requirement: Essential fatty acids must be obtained from the diet as the body cannot
synthesize them.
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