
Chapter 5  
The Lipids-Triglycerides, 

Phospholipids, and 

Sterols 

The Lipids: 
Triglycerides, 
Phospholipids 
and Sterols  



The Lipid Family  
         
»Triglycerides (fats and oils)  

» Predominate in the body (99%) and in foods (95%)  

» Composed of Carbon, Hydrogen and Oxygen  

» 9 kcalories  per gram  

»Phospholipids (such as lecithin)  

»Sterols (such as cholesterol)  



Chemistõs View of Fatty Acids and 

Triglycerides  

                             Triglycerides  

1.  Composed of glycerol + 3 fatty acids  

2.  Fatty acids may be 4 -24 carbons long  
Á Even numbers  
Á 18 carbons fatty acids most common  

3.  Saturated or Unsaturated  
Á monounsaturated or polyunsaturated  

4. Omega -3 and  Omega -6 fatty acids are of    

       importance in nutrition.  

5.  Essential Fatty acids include:  

            Omega -3-linolenic  

            Omega -6 linoleic  
 

 



What is a Fatty Acid?  
»Composed of a chain of carbon atoms with 

hydrogen atoms attached  

»Have an acid group at one end and a methyl 

group at the other end.  

»Usually even numbers of carbons  



A Fatty Acid  

 

Stearic acid, an 18 - carbon saturated fatty acid.  

 

 

 

 

 

 

Stearic acid (simplified structure).  



Fatty Acids  

Chain Length  

»Long -chains are 12 - 24 carbons in length  

»common in meats, fish and vegetable oils  

»18-carbon fatty acids are abundant in food  

»Medium chains are 6 - 10 carbons  

»coconut and palm oils  

»Short chains are < 6 carbons  

»dairy products   

Stearic acid 



The Number of Double Bonds  

Degree of Saturation  

»Saturated fatty acid: contains the maximum 

possible number of hydrogen atoms  

»No double bonds  

 

 

»Stearic acid; 18 carbon saturated fatty acid  



The Number of Double Bonds  

»Unsaturated fatty acid:  

»  Has some hydrogen atoms missing and therefore has at least 

1 double bond  

 

»Monounsaturated fatty acid:  

»  has 1 double bond (missing 2 hydrogen atoms)   

» oleic acid  found in olive oil and canola  

 

»18 carbon monounsaturated fatty acid; oleic  



The Number of Double Bonds  
»Polyunsaturated  fatty acid:  

»   has 2 or more  double bonds  

»   linoleic  acid has 2  

»  linolenic acid  found in soybean oil has 3  

 

»18 carbon polyunsaturated fatty acid  

»  linoleic acid  

»  found in corn, safflower, sunflower, and soybean oils  

 



Stearic acid, an 18 -carbon saturated fatty acid  

Oleic acid, an 18 -carbon monounsaturated fatty acid  

Linoleic acid, an 18 -carbon polyunsaturated fatty acid  



Table 5-1, p. 135 

18-Carbon Fatty Acids 



Location of the Double Bonds  
 

»Omega Number  

»Polyunsaturated acids are identified by the 

location of their double bond:  

» The omega  number indicates the position of the 1 st 

double bond in a fatty acid  

» Counting from the CH 3 group (methyl group)  



Omega -3 and Omega -6 Fatty Acids  

                     Compared  



Chemist s View of Fatty Acids and              

                    Triglycerides 

»Triglycerides  

»1 glycerol  molecule  

»3 fatty acids  

» Formed via a condensation 

reaction  

»Usually contains a mixture 

of fatty acids ( saturated 

and unsaturated)  



Triglyceride Formation  
Condensation Reactions  

 

http://nutrition.jbpub.com/animations/animations.cfm?id=10&d

ebug=0 

http://nutrition.jbpub.com/animations/animations.cfm?id=10&debug=0
http://nutrition.jbpub.com/animations/animations.cfm?id=10&debug=0


A Mixed Triglyceride  

                              fatty acids (18 -c saturated) stearic acid                      

Glycerol               fatty acids(18 -c monounsaturated) oleic  

                              fatty acids (18 -c polyunsaturated) linoleic  



Characteristics of solid fats and oils  

                Degree of Unsaturation  

Firmness 

ÅUnsaturated:    

Å Liquid at room temperature                

Å Polyunsaturated vegetable 

oils 

Å Vegetable oils make up 

much of the added fat in 

the U.S. diet  

Å Fast-food chains use them 

for frying  

Å Food manufacturers add 

them to processed foods  

 

 



 

Characteristics of solid fats and oils  
 

Degree of saturation influences firmness at room 
temperature  

ÁMore saturated fats are solid at room temperature  

ÁAnimal fats (fat on the meat and fat in dairy)  

Á Tropical Oils ð palm oil, palm kernel oil, coconut oil, cocoa 

butter  

Á Softer due to shorter carbon chain  



Fig. 5-4, p. 133 

Saturated fatty acids tend to stack 

together. Consequently, saturated 

fats tend to be solid (or more firm) 

at room temperature.  

This mixture of saturated and 

unsaturated fatty acids does not  

stack neatly because unsaturated 

fatty acids bend at the double 

bond(s). Consequently, unsaturated 

fats tend to be liquid (or less firm) at 

room temperature.  

Double bond  

Saturated and Unsaturated Compared  



Fatty Acid Composition of Common 

Food Fats 


