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Lipid Characteristics  

ÂLipid = a compound that is insoluble 
in water, but soluble in an organic 
solvent (e.g., ether, benzene, 
acetone, chloroform) 

Âñlipidò is synonymous with ñfatò, but 
also includes phospholipids, sterols, 
etc. 

Âchemical structure:  glycerol + fatty 
acids 



Of the major nutrients, lipids are the group most 

easily digested and metabolised. On a unit -for-

unit basis they also provide more energy than 

carbohydrates or proteins?. Fish also require 

certain essential fats for the correct structural 

arrangement of membranes such as cell walls - 

long-chain polyunsaturated fats are necessary for 

carnivorous fish, particularly salmonids. Over the 

years the fat/oil content of diets has steadily 

increased, from around 6% some 20 years ago, 

to 10 - 12% 15 years ago, 18 - 21% five or six 

years ago to current levels of 25 - 33%. These 

so-called 'high energy' diets have to be given with 

care as problems can and do occur.  



Dietary lipids also serve as carriers for absorption 

of other nutrients including fat- soluble vitamins 

and pigments for flesh coloration in salmonids. As 

with protein, dietary lipids are provided from 

marine fish oils which are rich in essential fatty 

acids. Care has to be taken with regard to 

storage as PUFAs readily oxidise and become 

rancid. 

http://www.aqualex.org/elearning/fish_feeding/english/glossary/glossary.html#pufa
http://www.aqualex.org/elearning/fish_feeding/english/glossary/glossary.html#oxidise
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Fatty Acids  

ÂOrganic acid (chain of carbons with 
hydrogens attached) that has an acid 
group at one end & a methyl group 
at the other end  

 



Lipid Molecule  



Nutritional Uses of Lipids 

ÂLipids are concentrated sources of energy 
(9.45 kcal/g) 

ÂProvide means whereby fat-soluble 
nutrients (e.g., sterols, vitamins) can be 
absorbed by the body 

ÂStructural element of cell, subcellular 
components 

ÂComponents of hormones and precursors 
for prostaglandin synthesis 





Lipid Classes  
Âsimple : FAôs esterified with glycerol 

Âcompound :  same as simple, but with other 
compounds also attached 

Âphospholipids :  fats containing phosphoric 
acid and nitrogen (lecithin)  

Âglycolipids :  FAôs compounded with CHO, but 
no N 

Âderived lipids :  substances from the above 
derived by hydrolysis 

Âsterols :  large molecular wt. alcohols found in 
nature and combined w/FAôs (e.g., cholesterol)  
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Saturated vs. Unsaturated Fatty Acids  

Âsaturated :  the SFAôs of a lipid have no double 
bonds between carbons in chain 

Âpolyunsaturated :  more than one double 
bond in the chain 

Âmost common polyunsaturated fats contain the 
polyunsaturated fatty acids (PUFAs) oleic, 
linoleic and linolenic acid 

Âunsaturated fats have lower melting points  

Âstearic (SFA) melts at 70oC, oleic (PUFA) at 
26oC 

 





Saturated vs. Unsaturated Fats  

Âsaturated fats tightly packed, clog arteries 
as atherosclerosis  

Âbecause of double bonds, polyunsaturated 
fats do not pack well -- like building a wall 
with blocks (sat.) vs. irregular -shaped 
objects (unsat.) 

Âplant fats are much higher in PUFAôs than 
animal fats 


