
LIPID CHEMISTRY

Dr .Sarita Patel
Assistant Professor

Dept of Biochemistry
Govt. Medical College

Surat



21





Glycerol esters 
(acylglycerols)

• Triglycerides : most abundant family of 
lipids in plant and animal cells. 

• major components of the the human diet
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Functions OF PUFA : 
1.Useful to prevent atherosclerosis.

2.Prostaglandin & eicosanoids are synthesized
3.They participate in structure of all cellular and 

subcellular membranes and the transporting plasma 
phospholipids.

4.Essential for skin integrity, normal growth and 
reproduction.

5.Important role in blood clotting.
6.Important in preventing and treating fatty liver.

7.Important role in health of the retina and vision.
8.They can be oxidized for energy production.



Deficiency: Their deficiency in the diet leads to 
nutritional deficiency disease. Its symptoms include: 

1.Poor growth and health with susceptibility to 
infections, dermatitis, 

2.Decreased capacity to reproduce, 
3.Impaired transport of lipids, fatty liver, 

4.Lowered resistance to stress. 
Source: vegetable oils such as corn oil, peanut oil, olive 

oil, cottonseed oil, soybean oil and many other plant 
oils, cod liver oil and animal fats.



Property-Rancidity
Definition:

- It is a physico-chemical change in the natural 
properties of the fat leading to the development of 

unpleasant odour or taste or abnormal color particularly 
on aging after exposure to atmospheric oxygen, light, 

moisture, bacterial or fungal contamination and/or heat. 
Types and causes of Rancidity:

1.Hydrolytic rancidity
2.Oxidative rancidity

3.Ketonic rancidity



1-Hydrolytic rancidity: 
Due to hydrolysis of the fat

by lipase from bacterial contamination
at high temperature and moisture.

2-Oxidative Rancidity: 
oxidation of fat or oil

Due to exposure to oxygen, light and/or heat
producing peroxide derivatives 

that are toxic and have bad odor.
3-Ketonic Rancidity: 

due to contamination with fungi
Moisture accelerates ketonic rancidity.



Prevention of rancidity is achieved by:
1.Avoidance of the causes (exposure to light, oxygen, 

moisture, high temperature and bacteria or fungal 
contamination).  

2.By keeping fats or oils in well-closed containers in 
cold, dark and dry place.

3.Addition of anti-oxidants. The most common natural 
antioxidant is vitamin E.



Hazards of Rancid Fats:
1.The products of rancidity are toxic, i.e., causes 

food poisoning and cancer.
2.Rancidity destroys the fat-soluble vitamins 

(vitamins A, D, K and E).
3.Rancidity destroys the polyunsaturated 

essential fatty acids.
4.Rancidity causes economical loss because 

rancid fat is inedible(Unfit to eat).



Lipids

ARE LIPIDS BAD? DO THEY HAVE ANY FUNCTION?

http://criticblog.org/2007/08/09/worlds-heaviest-man-a-prospective-category-for-the-guinness-world-records/worlds-heaviest-man/


• ENERGY SOURCE
• LIPID STORAGE
• INSULATION
• STRUCTURAL ROLE
• ENDOCRINE FUNCTION
• NERVOUS SYSTEM
• VITAMIN ABSORPTION:





COMPOUND (COMPLEX) LIPIDS
Esters of F.A with different 
alcohols but carry in addition 
other substances such as 
phosphate, nitrogenous bases, 
carbohydrates & proteins. 





Phosphatidylcholine (PC)

Phosphatidylethanolamine 
(PE)

Phosphatidylserine (PS)

Phosphatidylinositol (PI)

Phosphatidylglycerol (PG)

Diphosphatidylglycerol (DPG)





Phosphotidylethanolamine





Phosphatidylcholine (PC)







Cardiolipin(Diphosphotidylgl
ycerol)



Glycolipid



•  Structural Role:
• Role in blood coagulation:

– They are required at the stage of conversion of 
prothrombin by active factor X 

–  activation of factor VIII by activated factor IX. 

•  Role in lipid absorption in intestine:
– Lecithin lowers the surface tension of water 

and aids in emulsification of lipid water 
mixture,.



• Role in transport of lipids from 
intestines:
– Exogenous triglycerides is carried as 

lipoprotein complex, chylomicrons, in which 
phospholipids takes an active part.

• Role in transport of lipids from liver:
• Role in electron transport:
•  Lipotrophic action of Lecithin:
•  Membrane phospholipids:



• Insulation:
– Phospholipids of myelin sheaths provide 

the insulation around the nerve fibers.

•  Role in Hormone action:
– provide communication between the 

hormone receptor on the plasma 
membrane and intracellular Calcium 
reservoirs.



Role in PGs and leukotrienes







Aspirin







Selective inhibition by 
Aspirin

• Aspirin inhibits the production of 
PGI2 and TXA2

• PGI2- 
– vasodilatation 
– Decrease platelet aggregation

• TXA2-
– vasoconstriction 
– increase platelet aggregation



• PGI2- Endothelium
• TXA2-Platelets

Irreversible inhibition of COX- present 
in platelets 

Endothelial COX will regenerated. 



• In Low dose - less aspirin reach to 
peripheral tissue compare to 
platelets.

• In High dose – do effect on both 
platelets as well as endothelium



Role as second messenger



Role as second messenger





Role as surfactant







Lung surfactant 
• Premature baby  can suffer from 

ARDS(Acute Respiratory Distress 
Syndrome)

• Following are Lung surfactant
– Dipalmitoyl-lecithin 
– Sphingomyelin

• L to S ratio for lung maturity

• In premature babies, this surfactant is 
deficient and they suffer from 
Respiratory  Distress  Syndrome. 

• Glucocorticoids increase the synthesis 
of the surfactant complex and promote 
differentiation of lung cells.























Role of Phospholipase



Snake bite cause severe haemolysis
The venom contains lecithinase,
hydrolyzes the PUFA 
converting lecithin into lysolecithin (detergent 

like action). 
Lysolecithin causes hemolysis of RBCs. 
cause anaphylactic shock as well as bleeding 

tency.
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