Biochemistry Lec4

Lipids

Introduction

Lipids: they are compounds which are relatively insoluble in water,
but freely soluble in nonpolar organic solvents like benzene,

chloroform, ether, hot alcohol, acetone, etc.
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Fatty acids: Fatty acids have a long hydrocarbon chain with a
terminal carboxylic acid group. Most fatty acids have an even number
of carbon atoms in an unbranched chain. Saturated fatty acids have no
double bonds between the carbon atoms, whereas unsaturated fatty
acids have one or more double bonds. The properties of a fatty acid
depend on the chain length and the number of double bonds.
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Glycerol: s a simple compound. It is a colorless, odorless, viscous
liquid that is sweet-tasting and non-toxic. Glycerol has three hydroxyl
groups that are responsible for its solubility in water .
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Glycerol (Glycerin)
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Triglycerides: Triacylglycerols (fats or triglycerides) consist of three
fatty acid chains esterified to a glycerol backbone. Triacylglycerols
are the major energy store and the major dietary lipid in humans.
They are insoluble in water and are stored in specialized adipose (fat)
cells.
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e Phospholipids: These are made up of fatty acid, glycerol or other
alcohol, phosphoric acid and nitrogenous base. Phospholipids are the
major lipid constituents of cell membranes.
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e Glycolipids as their name implies, are sugar containing lipids.

Glycolipids consist of alcohol sphingosine.
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e Cholesterol is a component of cell membranes and is the precursor of
steroid hormones and the bile salts.it is a 27-carbon compound, has an
8-carbon side chain attached to the D ring at C17 and a hydroxyl

group attached to C3 of the A ring, with one double bond between

carbon atoms 5 and 6.
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e Lipoproteins: are large water soluble complexes formed by a
combination of lipid and protein that transport insoluble lipids
through the blood between different organs and tissues.
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Lipids are a major source of energy for the body besides their various
other biochemical function and their role in cellular structure. Lipids
are a heterogenous group of water insoluble (hydrophobic) organic

molecules. Lipids include fats, oils, steroids, waxes and related
compounds.
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e Classification of lipids
1. Simple lipids. They are esters of fatty acids with glycerol or

other higher alcohols (Table 1). s dua paladl go ijinl oy Aasad) o503
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2. Compound lipids. They are fatty acids esterified with alcohol;
but in addition they contain other groups. Depending on these

extra groups, they are subclassified in Table 1. cabay s i< sl
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a. Phospholipids, containing phosphoric acid.
b. Non-phosphorylated lipids (Table 1).
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3. Derived lipids. They are compounds which are derived from lipids
or precursors of lipids, e.g. fatty acids, steroids.
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4. Lipids complexed to other compounds. ssxd ;s
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Table 1. Classification of lipids

I. Simple Lipids
a. Triacyl glycerol or Triglycerides or neutral fat
b. Waxes

Il. Compound Lipids
A) Phospholipids, containing phosphoric acid.

1. Nitrogen containing glycerophosphatides:
i. Lecithin (phosphatidyl choline)
ii. Cephalin (phosphatidyl ethanolamine)
iii. Phosphatidyl serine
2. Non-nitrogen glycerophosphatides
i. Phosphatidyl inositol
ii. Phosphatidyl glycerol
iii. Diphosphatidyl glycerol (cardiolipin)
3. Plasmalogens, having long chain alcohol
i. Choline plasmalogen
ii. Ethanolamine plasmalogen
4. Phospho sphingosides, with sphingosine
Sphingomyelin
B) Non-phosphorylated lipids
1. Glycosphingolipids (carbohydrate)
i. Cerebrosides (ceramide monohexosides)
ii. Globosides (ceramide oligosaccharides)

iii. Gangliosides (ceramide + oligosaccharides
+ N-acetyl neuraminic acid)

2. Sulpholipids or sulfatides
i. Sulphated cerebrosides
ii. Sulphated globosides
iii. Sulphated gangliosides
Ill. Derived Lipids

Fatty acids, steroids (chapter 12), prostaglandins
(chapter 13), leukotrienes, terpenes, dolichols, etc.

IV. Lipids Complexed to Other Compounds
Proteolipids and lipoproteins.




