Chapter 4. LIPIDS-I

Biological lipids are a chemically diverse group of compounds, the common and defining feature of
which is their insolubility in water. The biological functions of the lipids are as diverse as their
chemistry.

Fats and oils are the principal stored forms of energy in many organisms. Phospholipids and sterols are
major structuralelements of biological membranes.

Fatty Acids

Fatty acids are carboxylic acids with hydrocarbon chains ranging from 4 to 36 carbons long (C4 to C36).
In some fatty acids, this chain is unbranched and fully saturated (contains no double bonds); in others
the chain contains one or more double bonds.

A simplified nomenclature for these compounds specifies the chain length and number of double
bonds, separated by a colon; for example, the 16-carbon saturated palmitic acid is abbreviated 16:0.

In nearly all naturally occurring unsaturated fatty acids, the double bonds are in the cis configuration.
Triacylglycerols Are Fatty Acid Esters of Glycerol

The simplest lipids constructed from fatty acids are the triacylglycerols, also referred to as triglycerides,
fats, or neutral fats. Triacylglycerols are composed of three fatty acids each in ester linkage with a
single glycerol.

Triacylglycerols Provide Stored Energy and Insulation

In most eukaryotic cells, triacylglycerols form a separate phase of microscopic, oily droplets in the
aqueous cytosol, serving as depots of metabolic fuel.

There are two significant advantages to using triacylglycerols as stored fuels, rather than
polysaccharides such as glycogen and starch. First, because the carbon atoms of fatty acids are more
reduced than those of sugars, oxidation of triacylglycerols yields more than twice as much energy,
gram for gram, as the oxidation of carbohydrates.Second, because triacylglycerols are hydrophobic
and therefore unhydrated, the organism that carries fat as fuel does not have to carry the extra weight
of water of hydration that is associated with stored polysaccharides (2 g per gram of polysaccharide).
Humans have fat tissue (composed primarily of adipocytes) under the skin, in the abdominal cavity,
and in the mammary glands.



