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Topic outline:



What is  a Lipid?
These are  nonpolar organic compounds

Generally insoluble to water, but soluble to 
nonpolar solvent  like;

- chloroform

- acetone

- ether

- benzene

It contains a carbonyl group (-COOH)



What are the functions of lipids?
As membrane structural  component.

As intracellular storage  depot of  metabolic fuel.

As transport form of  metabolic fuel.

As protective form of the cells  of many  bacteria, 
leaves  of  higher  plants, exoskeleton of insects 
and the skin of vertebrates.

A regulatory substances.

As transport form of some  neurotransmitters.

As receptors in  nerve ending membranes.

As determinants of immunological specificity.

Enzyme co-factors



Types of Lipids

 The four main groups of lipids include:

1. Fatty acids (saturated and unsaturated)

2. Glycerides (glycerol-containing lipids)

3. Nonglyceride lipids (sphingolipids, steroids, waxes)

4. Complex lipids (lipoproteins, glycolipids)





Digestion and Absorption of  Lipids
Digestion of  lipids initially starts in the  mouth 

The dietary lipid 
like the 
triglycerides will 
activate the  tastes 
buds connecting to 
the Von Ebner’s
gland will  secrete 
the  enzyme called 
the lingual lipase 
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Triglyceride degradation

Triglycerides are degraded by lipases to form free fatty acids and 
glycerol





Digestion in Stomach
 Gastric Lipase- secreted in small 

quantities

 More effective at alkaline p H 
(Average p H 7.8)

 Requires the presence of Ca++

 Less effective  in stomach due to 
acidic p H except when intestinal 
contents are regurgitated in to the 
gastric lumen

 Not effective for long chain fatty 
acids, most effective for short and 
medium chain fatty acids

 Milk, egg yolk and fats containing 
short chain fatty acids are suitable 
substrates for its action







 Fats delay the  rate of emptying of stomach

 Action is brought about by secretion of 
Enterogastrone

 Enterogastrone inhibits gastric motility and 
retards the discharge  of bolus of food from 
the stomach.

Thus fats have a  high satiety value.

Role of fats in gastric 
emptying
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Significance of Lingual and 
Gastric Lipases

 Play important role in lipid digestion in 
neonates since milk is the main source of 
energy

 Important digestive enzymes in pancreatic 
insufficiency such as Cystic fibrosis or other 
pancreatic disorders

 Lingual and gastric lipases can degrade 
triglycerides with short and medium chain 
fatty acids in  patients  with pancreatic 
disorders despite a near or complete absence 
of pancreatic lipase
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In the intestine





















Lipid Catabolism
Catabolism – refers to  several  reactions  that  

produce  energy

- it  is a  breakdown of complex 
organic compounds  into  a simpler  compounds.

It is  related to  carbohydrate metabolism because 
the carbohydrates will turn into fats. The  
glycerol  will  participate  is  glycolysis.

It is important process  because the produced 
Fatty acids will participate in  fatty acid  
oxidation.

Energy is produced through a  process called 
lipogenesis



1. Lipolysis- splitting of fat, stimulated  by  

: epinephrine, norepinephrine and cortisol

Triacylglycerols (triglycerides) are the most abundant 
dietary lipids

- Each triacylglycerol has a glycerol backbone to 
which are esterified 3 fatty acids. Most triacylglycerols are 
"mixed." The three fatty acids differ in chain length and 
number of double bonds



Stage 1. Lipid catabolism (Lipolysis)

Lipases hydrolyze triacylglycerols, releasing one fatty acid at a time, 
producing diacylglycerols, and eventually glycerol. .

The  end of the  process 3 fatty acids and  1 glycerol.



Glycerol arising from hydrolysis of triacylglycerols is 
converted to 
the Glycolysis intermediate dihydroxyacetone
phosphate, by reactions catalyzed by:
(1) Glycerol Kinase
(2) Glycerol Phosphate Dehydrogenase.

https://www.rpi.edu/dept/bcbp/molbiochem/MBWeb/mb1/part2/glycolysis.htm#tim






Beta Fatty Acid Oxidation
 The end product of each cycle is the fatty acid shortened 

by 2 carbons and acetyl CoA.

 The series of reactions is also known as the beta-
oxidation pathway because the major reaction site is 
the beta-carbon or #3 carbon from the thioester carbon.

Happens in the  mitochondrial membrane

 The  fatty acids must be activated and  turned into  acetyl-
CoA
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Thank  you 


