
Chapter 10

Lipids



Lipids Fats or Oils: stored forms of energy
Phospholipids, Sterols: major structural elements 

of biological membrane
Other lipids: roles as enzyme cofactor, electron carrier,

hydrophobic anchor, hormones, 
intracellular messengers

Storage lipids
Structural lipids in membranes

Lipids as signals, cofactors, and pigments



Storage lipids (derivatives of fatty acids)

Fatty acids: carboxylic acids with hydrocarbon chains (C4 to C36)
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Saturated fatty acids
Unsaturated fatty acids



The packing of fatty acids into stable aggregates



Triacylglycerols (triglycerides, fats) 

provide stored energy and insulation
(hydrolyzed by lipases)

adipocytes
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Many food contain triacylglycerol

Using triacylglycerol as stored fuels:

(1) More reduced than those of sugars
(2) Hydrophobic and unhydrated 



Sperm whale

A mixture of
triacylglycerols and waxes 
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Structural lipids in membrane



Glycerophospholipids (phosphoglycerides)

Glycerol 3-Phosphate 

C16 or C18

C18 or C20



Some phospholipids have ether-linked fatty acids

Platelet aggregation
Serotonin release

Phospholipase 
X

(~ 50% of heart phospholipids in vertebrate)



Galactolipids & Sulfolipids
predominate in plant cells
localized in the thylakoid membranes of chloroplasts



Sphingolipids

Glycosphingolipids





Sphingolipids at cell surface are 
sites of biological recognition

Glycosphingolipids as determinants 
of blood groups



Phospholipids and Sphingolipids 
are degraded in lysosome



Sterols have four fused carbon rings

Cholesterol

- Membrane components 
(memb. fluidity)

- Steroid hormone
- Bile acids



Progressive developmental retardation
Paralysis
Blindness
Death by 3 or 4 years

Mental retardation
Early death



Lipids as signals, cofactors, and pigments



Eicosanoids carry messages to nearby cells

20:4D5,8,11,14

Cyclooxygenase (COX)

Nonsteroidal
Antiinflammatory
Drugs (aspirin or ibuprofen)

“eikosi”



Cyclooxygenase (COX)
(Prostaglandin H2 synthase)

COX-1, COX-2



Steroid hormones derived from cholesterol



Vitamin A and D are hormone precursors




