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“Lipids may be broadly defined as hydrophobic or 

amphiphilic small molecules; the amphiphilic nature of 

some lipids allows them to form structures such as 

vesicles, multilamellar/unilamellar liposomes, or 

membranes in an aqueous environment.”

Albert Lehninger



Lipid Categories



Abundance Variability

Balgoma et al. Mol. Nutr. Food Res. 2013, 57, 1359–1377



Lipids are hydrophobic or amphipathic small 
molecules that may originate entirely or in part by 

carbanion-based condensations of thioesters and/or 
by carbocation-based condensations of isoprene units

Lipids are fatty acids and their 
derivatives, and substances related 
biosynthetically or functionally to 

these compounds



What Is a “Fatty Acid”?

Fatty acid: a carboxylic acid with a long hydrocarbon chain. 

Usually it has an even number of carbons.



What Is a “Triglyceride”?



Stereospecific Numbering

L-Glycerol



Common Saturated Fatty Acids



Common Unsaturated Fatty Acids



More Unsaturated Fatty Acids



What Are Essential Fatty Acids?

EPA & DHA

(w-6)

(w-3)



Common Unsaturated Fatty Acids



Fatty Acid Biosynthesis



Metabolism and Energy Overview



Key Enzyme: Acetyl-CoA Carboxylase



In animals, single large, multifunctional polypeptide. 

The active form is a dimer

Key Enzyme Complex: FA Synthase



Key Enzyme Complex: FA Synthase



FA Synthesis



Regulation of FA Synthesis

cAMP-



Fatty Acid Oxidation



Metabolism and Energy Overview



Naming Conventions: Palmitic Acid



Activate the Fatty Acid: 

Make Acyl-CoA

Synthetase

Fatty Acyl-CoA

Lipases

Carnitine

Shuttle

Albumin

bloodstream



Regulation of FA Oxidation



Location, Location, Location



b-Oxidation in a Nutshell…



Step 1: Oxidize the b-carbon



Medium-chain Dehydrogenase

Deficiency



Step 2: Hydrate the b-carbon



Step 3: Oxidize the b-Carbon, Again!



Step 4: Thiolize off Acetyl-CoA

Thiolase

Thiolase

splits the ketoacyl



REPEAT with a Shorter Acyl-CoA



How Much Energy?



Efficiency of Fat Storage



Oxidizing Unsaturated FAs



Case 1: Odd Unsaturation



Case 2: Even Unsaturation



Oxidizing Odd FAs

Propionyl-CoA

D-Methylmalonyl-CoA

L-Methylmalonyl-CoA Succinyl-CoA



FA Synthesis vs FA Oxidation



FA Synthesis vs FA Oxidation


