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Biological importance of lipids:
The lipids are a heterogenous group of compounds, including fats, oils, steroids, waxes
and related compounds, that are related more by their physical than by their chemical
properties. They have the common property of being:

i) relatively insoluble in water;
ii) and soluble in nonpolar solvents such as ether and chloroform.

They are important dietary constituents not only because of the high energy values of fat
but also because essential fatty acids, fat soluble vitamins and other lipophilic
micronutrients are contained in the fat of natural foods. Dietary supplementation with
long-chain 3 fatty acids is believed to have beneficial effects in a number of chronic
diseases, including cardiovascular disease, rheumatoid arthritis and dementia.

Fat is stored in adipose tissue, where it also serves as a thermal insulator in
the subcutaneous tissues and around certain organs. Nonpolar lipids act as electric
insulators, allowing rapid propagation of depolarizing waves along myelinated
nerves.



Lipids are transported in the blood combined with proteins in lipoprotein particles.
Lipids play essential roles in nutrition and health, and knowledge of lipid biochemistry is
necessary for the understanding of many important biomedical conditions, including
obesity, diabetes mellitus and atherosclerosis.

Classification of lipids:
1. Simple lipids include fats and waxes which are esters of fatty acids with various
alcohols:

(a) Fats: Esters of fatty acids with glycerol. Oils are fats in the liquid state.

(b) Waxes: Esters of fatty acids with higher molecular weight monohydric
alcohols

2. Complex lipids are esters of fatty acids, which always contain an alcohol and one
or more fatty acids, but which also have other groups. They can be divided into three
types:
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(a) Phospholipids: Contain a phosphoric acid residue. They frequently have
nitrogen-containing bases (e.g. choline) and other substituents. In many
phospholipids the alcohol is glycerol (glycerophospholipids), but in
sphingophospholipids it is sphingosine, which contains an amino group.

(b) Glycolipids (glycosphingolipids): Contain a fatty acid, sphingosine and
carbohydrate.

(c) Other complex lipids: These include lipids such as sulpholipids and amino lipids.
Lipoprteins may also be placed in this category.

(3) Derived lipids: are formed from hydrolysis of both simple and complex lipids.
They include fatty acids, glycerol, steroids, other alcohols, fatty aldehydes, ketone
bodies, hydrocarbons, lipid-soluble vitamins and micronutrients, and hormones.
Some of these (e.g. fatty acids and glycerol) also act as precursor lipids in the
formation of simple and complex lipids.
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Because they are uncharged, acylglycerols (glycerides), cholesterol and cholesteryl
esters are termed neutral lipids.

Names of fatty acids:

Various conventions use  for indicating the number and position of the double bonds;
for example, 9 indicates a double bond between carbons 9 and 10 of the fatty acid; 9
indicates a double bond on the 9th carbon counting from the -carbon. In animals,
additional double bond can be introduced only between an existing double bond and at
the 9, 6 or 3 position and the carboxyl carbon, leading to three series of fatty acids
known as 9, 6 and 3 families respectively.
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3 fatty acids:
Long-chain 3 fatty acids such as -linolenic (ALA) (found in plant oils),
eicosapentaenoic (EPA) (found in fish oil) and docosahexaenoic acid (DHA) (found
in fish and algal oil) have anti-inflammatory effects, perhaps due to their promotion
of synthesis of less inflammatory prostaglandins and leukotrienes as compared to
6 fatty acids. In view of this, their potential use as a therapy in severe chronic
disease where inflammation is a contributory cause is under intensive investigation.
Current suggests that diets rich in 3 fatty acids are beneficial particularly for
cardiovascular disease, but also for other chronic degenerative diseases such as
cancer, rheumatoid arthritis and Alzheimer disease.

Biological importance of triglycerides:
Acylglycerols (triglycerides) constitute the majority of lipids in the body.
Triglycerides are the major lipids in fat deposits and in food, and their roles in lipid
transport and storage and in various diseases such as obesity, diabetes and
hyperlipoproteinemia. Triglycerides are the major energy-storing lipids. If the
intake of metabolic fuels is consistently greater than energy expenditure, the
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surplus is stored, largely as triacylglycerol in adipose tissue, leading to the
development of obesity and its associated health hazards. By contrast, if the intake
of metabolic fuels is consistently lower than energy expenditure, there are
negligible reserves of fat and carbohydrate, and amino acids arising protein
turnover are used for energy-yielding metabolism rather than replacement protein
synthesis, leading to emaciation, wasting, and eventually, death.

Although found in most cells, triglycerides are particularly present in the
cells of adipose tissue where they form depot fat. The hydrolysis of ester bonds and
the release of glycerol and fatty acids from adipose tissue is called fat mobilization.
Depot fat is a water-free mixture of triglycerides differing from each other in the
nature of the three fatty acyl groups from which they are built.

Usually the M.P. of depot fat is only a few degrees below body temperature.
The fatty acid composition of depot fat is thus compromise between the
requirement of keeping the fat liquid and the ability to store as much energy as
possible.


