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What Are Lipids? 

Lipids: diverse class of molecules that are 
insoluble in water. 

 

Fats are one type of lipid. 

 

Lipids (fats) do not dissolve in water. 
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What Are Lipids? 

Three types of lipids are found in foods: 

• Triglycerides 

• Phospholipids 

• Sterols 
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Triglycerides 

Triglycerides are composed of 

• Three fatty acid molecules 

• Fatty acids are long chains of carbon atoms 

surrounded by hydrogen atoms 

• One glycerol molecule 

• Glycerol is a 3-carbon alcohol that is the 

backbone of a triglyceride 
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Triglycerides 
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Triglycerides 

Fatty acids can differ in  

• Length of their carbon chain 

• Short-, medium-, or long-chain  

• Level of saturation 

• Saturation refers to how many hydrogen atoms 

surround each carbon 

• Shape 
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Triglycerides 

Saturated fatty acids have hydrogen atoms 
surrounding every carbon in the chain. 

 

Examples: coconut oil, palm kernel oil, butter, 
cream, whole milk, beef fat 
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Triglycerides 

Monounsaturated fatty acids lack hydrogen 
atoms at one carbon; they have one double bond. 

 

Examples: olive oil, canola oil, cashew nuts 
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Triglycerides 

Polyunsaturated fatty acids lack hydrogen atoms 
at multiple carbons; they have > 1 double bonds. 

 

Examples: soybean, safflower, corn oils 
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Triglycerides 
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Triglycerides 

The shape of a triglyceride is determined by the 

saturation of the carbon chains and by the type of 

double bond. 

 

Saturated fatty acids can pack tightly together 

and are solid at room temperature. 

• For example animal fats, butter, and lard are 

high in saturated fatty acids. 



21/09/2012 

4 

Copyright © 2010 Pearson Education Canada 
5-14 

Triglycerides 

The hydrogen atoms at the unsaturated region 

can be arranged in different positions: 

• Cis – same side of the carbon chain 

• Trans – opposite sides of the chain 
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Triglycerides 

Copyright © 2010 Pearson Education Canada 
5-16 

Triglycerides 

Unsaturated fatty acids do not stack together well 

and are liquid at room temperature. 

• Plant oils have cis unsaturated fatty acids. 
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Triglycerides 

Hydrogenation: The addition of hydrogen atoms 

to unsaturated fatty acids. 

• Converts liquid fats (oils) into a more solid 

form 

• Used to create margarine from plant oil 

• Often creates trans fatty acids 

• Helps foods resist spoilage from O2 
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Triglycerides 

Trans and saturated fatty acids 

increase blood cholesterol levels 

and our risk of heart disease. 

Back to Facts 
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Who am I? 

Triglycerides 

For a label to indicate that a product is low in 

trans-fat, the product must also be low in 

saturated fat 

 

Fast-food outlets and family restaurants are not 

required to provide nutrition facts on their foods 
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Triglycerides 

Products with 0.2 g of trans fatty acids or less per 

reference amount AND low in saturated fatty 

acids (2 g or less per reference amount) can be 

labelled “free of trans fatty acids.” 
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http://www.youtube.com/watch?feature=endscreen&v=22ppFd1m_L8&NR=1
http://www.youtube.com/watch?v=eD-0-mIisLo
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Triglycerides 

McCain Foods was the first Canadian manufacturer to make 

retail French fries using non-hydrogenated oil to reduce the 

amount of saturated and trans fats.  

 

A serving (100 grams) of McCain Super fries Straight Cut 

provides 158 Calories and 5 grams of fat: 

Saturated – 0.8 g 

Trans – 0.2 g 

Polyunsaturated – 2.6 g 

Monounsaturated – 1.2 g 
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Triglycerides 
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Triglycerides 

In the U.S., Kraft, Kellogg Company, PepsiCo 

and other large food companies have 

begun to reformulate their products to lower the 

trans fat content. 
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Triglycerides 

How to reduce your intake of trans fat? 

• Limit foods that contain “vegetable 

shortening” or “hydrogenated” oil 

• Avoid deep-fried foods 

• Use olive or canola oil instead of margarine or 

shortening  

• Eat fewer high-fat animal products 
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Phospholipids 

Phospholipids 

• Are composed of  

• Glycerol backbone 

• 2 fatty acids 

• Phosphate 

• Are soluble in water 

• Are manufactured in our bodies so they are not 

required in our diet 
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Phospholipids 
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Sterols 

Sterols: Lipids containing multiple rings of 

carbon atoms. 

• Are essential components of cell membranes 

and many hormones 

• Are manufactured in our bodies and therefore 

are not essential components of our diet 

• Found in plant and animal foods 
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Sterols 
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Sterols 

Plant Sterols 

• Have been shown to block the absorption of 

cholesterol in the small intestine 

• Sterols in the form of esters have been added to 

high-fat foods i.e. margarine 

• Canada does not permit the sale of products 

with added plant sterols 
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Sterols 

Cholesterol 

• Most common sterol, found in animals 

• Vital to health: part of cell membranes, used to 

synthesize hormones and vitamin D 

• Vegetable oils and peanut butter derived from 

plants are sometimes labeled “cholesterol free” 

– WHY MISLEADING? 

• Sources:  
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Digestion of Lipids 

Lipids are not digested and absorbed easily 

because they are insoluble in water. 

 

Little digestion of lipids occurs in the watery 

environments of the mouth or stomach. 

 

Digestion of lipids begins in the small intestine. 
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Digestion of Lipids 
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Digestion of Lipids 

As fat enters the small intestine: 

• Bile is secreted from the gall bladder into the 

small intestine 

• Bile is produced by the liver and stored in the 

gall bladder 

• Bile disperses fat into smaller fat droplets 

• Pancreatic lipases break fat into 2 separate fatty 

acids and a monoglyceride 
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Digestion of Lipids 

Digestion of Lipids 

Micelle 

• Water-soluble, spherical compounds made of 

bile and phospholipids 

• Traps free fatty acids and monoglycerides 

• Transports lipids to the mucosal cells for 

absorption  
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Digestion of Lipids 

How do lipids get into the bloodstream? 

Once inside mucosal cells, longer-chain fatty acids and 

monoglycerides are re-formed into triglycerides  

 

Triglycerides are arranged with protein and phospholipids as 

lipoproteins for absorption and transport. 

 

Chylomicron:  A lipoprotein produced by cells lining the small 

intestine. 

• Composed of fatty acids surrounded by phospholipids and 

proteins 

• Soluble in water 
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Structure of a Lipoprotein 
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Digestion of Lipids 

Chylomicrons are absorbed by cells of the small 

intestine, then they 

• travel through the lymphatic system 

• are transferred to the bloodstream  

 

 

Short- and medium-chain fatty acids are 

absorbed more quickly since they are not 

arranged into chylomicrons. 
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Digestion of Lipids 

Triglycerides in the chylomicrons must be 

disassembled by lipoprotein lipase before they can 

enter body cells. 

 

LPL found on the outside surface of adipose cells  

 

After entering body cells, triglycerides can be: 

• Used immediately for energy 

• Used to make lipid-containing compounds 

• Stored in liver and muscle cells 
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Digestion of Lipids 


