
Lipids



• Structure – fat and fatty acid content
• Chemical reactions
• Nutritional properties





Fat content of some foods
• Cod 0.4
• Asparagus 0.25%
• Rice 1.4
• Milk 3.5
• Chicken 7
• Beef 10-30
• Soybean 17
• Sunflower 28
• Cheese 35
• Butter 80



Types of lipid molecules

• Fatty acids
• Diglycerides
• Triglycerides
• Phospholipids
• Cholesterols and other sterols

































Triglycerides
Most common storage form of fat in animals and 
plants
Most common form in foods
α and β configurations

PUFA tend to be at position 2
Crystal formation – texture

Fatty acid composition, triglyceride structure, T
Hydrogenation
Oxidation 









Hydrogenation

• Provide liquid oil with ‘solid fat’ properties
• Convert cis double bonds to trans double 

bonds and to single (saturated bonds)
• Catalyst, heat







Deleterious changes to lipid

• Hydrolysis (frying)
• Oxidation (frying, dehydration, storage, 

freezing)
• Loss of polyunsaturated fatty acids
• Flavor and color changes
• Free radicals- can cause loss of vitamins 

and essential amino acids





Peroxide formation (a free radical reaction)



Antioxidants- ‘protect’ fat from oxidation. Are 
preferentially oxidize (sacrificed) to protect 

fat









Other lipid components

• Phospholipids
• Sterols





Sterols

• Cholesterol – 240 high (37 million 
Americans), 220-239 borderline (105 
million Americans) . 

• HDL- lipoprotein carries CHL to liver
• LDL- lipoprotein carries CHL in blood 

stream



Food components and CHL levels

• Soluble fiber (oat bran – 5.5% beta-glucan) may 
lower LDL – traps dietary CHL during passage 
through GI tract (increase viscosity in upper GIO 
and reduce reabsoption of bile acids making 
less available for CHL synthesis. 

• High levels of galactomannans ->short chain 
fatty acids that displace serum CHL in liver

• Glycemic control 





Plant sterols

• Sterols and stanols (saturated sterols) –
essential plant cell membrane components

• Compete with CHL for absorption in small 
intestine

• Average consumption –200-400 mg/day. 1 g/day 
(ester form) see reduction. Max at 2-3 g/d

• Esterified forms can be mgf as water dispersible 
powder (beverages (orange juice), dairy, energy 
bars)



Plant sterols

• Health claims must specify on label levels 
needed to have beneficial effects. 

• Benecol margarine (originally marketed as 
nutritional supplement). Diminicol –plant 
sterols dissolved in microcrystalline fat 
matrix. 5 g/day reduce LDL 12% CHL 9%
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