
Lecture 1: Dietary Fat - Digestion and the Postprandial Phenomenon 2
Lecture 2: Dietary Fat - Atherosclerosis 16
Lecture 3: Other Health Effects of Fats, Fish Oils and Complex Lipids 27
Lecture 4: Salt and Hypertension 38
Lecture 5: Dietary Protein 45
Tutorial 1: Essay tutorial 58
Lecture 6: Energy intake, expenditure and metabolism 62
Lecture 7: Energy intake, expenditure and metabolism 67
Lecture 8: Obesity - Aetiology and risk 69
Lecture 9: Appetite Regulation 76
Lecture 10: Dietary Strategies for Long-Term Weight Loss 80
Lecture 11: Metabolic health and diabetes 84

Page  of 1 89



Lecture 1: Dietary Fat - Digestion and the Postprandial 
Phenomenon 
Outline 

Topics
- Dietary fats
- Digestion of dietary fat
- Fate of dietary fats in the body
- Role of acute dietary fat intake in atherosclerosis 

Learning outcomes
- Understand the range of dietary fats
- Understand how fats are digested and metabolised 
- Understand how postprandial fat ingestion contributes to atherosclerosis and cardiovascular 

disease risk

How to chose the fats we eat 

Fat 

Major Functions

• Fuel source (adipose tissue TG) • Essential fatty acids 
• Membrane phospholipids 
• Metabolic regulation 
• Immune function 
• Fat-soluble vitamins (A, E, K, D) • Inflammatory response 

What Are Lipids? 

- Made up of carbon, oxygen, hydrogen 
- Do not dissolve in water (hydrophobic)
- Three types of lipids are found in foods:

- Triglycerides (3 fatty acids + glycerol) 
- Phospholipids (choline, phosphate, glycerol + fatty acids) 
- Sterols (lipids without fatty acids) 
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Triglyceride (triacylglycerol, TG) 

Triglyceride (TG) is the major dietary fat source: 95% of dietary fat is in the form of storage TG 
(glycerol + 3 fatty acids) 

Typical Western Diet 
- ~40% of energy from dietary fat
- saturated fat = 20%
- MUFA=6% eg. 18:1
- PUFA=14% eg 18:2 

(NB. trans MUFA/PUFA = 6-7%)

Fatty acid classification 

1. The length of the carbon bond 
2. The degree of saturation 
3. Shape 
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Shape 

Determined by the saturation of the double bonds 

- 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. 

- Unsaturated fatty acids do not stack together well and are liquid at room 
temperature. 

- Plant oils have unsaturated fatty acids. 

determined by the orientation of the double bonds 

- Cis versus trans 
- Also impacts packing and state at room temperature
- Hydrogenation  

- Addition of hydrogen atoms to unsaturated fatty acids  
- Convert oil to solid (i.e. margarine)  
- Often creates trans fats 

Trans fatty acids  

Hydrogenation increases the melting point of a 
fat, making the product: 
- More stable
- More robust 
- Therefore improved shelf life 
-

Present in : 
- margarines, spreads, fats and oils used in food 

products (chips, biscuits, bread, french fries)
- some meat and dairy products (rumen trans 

fats) – 5% as compared to 60% of industry 
produced fats

Fatty acid classification 

The location of the double bonds 

Count from the methyl end

Refer to the final double bond on the 
chain 
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Saturated fatty acid 

The major dietary saturated fatty acid is 
palmitic (C16:0)

Unsaturated fats 

Major polyunsaturated 
FA (PUFA) is LINOLEIC 
acid (C18:2) 
Major monounsaturated 
FA (MUFA) is OLEIC 
ACID (C18:1)

Common oils and fats 
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How we spend our day 
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Digestion of fats 

Bile creates an 
environment where there 
can be enzymatic 
attachment to the lipid as 
lipid and water do not 
interact

Fatty acids will typically be 
in triglycerides 

Lipase break off the fatty 
acids along the glycerol 
backbone normally at the 
number 1 and 3 position 
leaving a glycerol 
backbone with fatty acid in 
2 position. Or it may fully 
cleave off all fatty acids 

Smaller fatty acids can be 
absorbed directly into the 
enterocytes. Longer chains 
are transported in 
chylomicrons which are 
transient lipoproteins only 
formed in the gut
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Digestion of fats 

- Fatty acids are arranged 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

Lipoproteins 

- carry cholesterol (animal sterol) & 
triglyceride (lipid) in circulation 

4 major lipoproteins
- Chylomicrons 
- VLDL (very low density 

lipoprotein) 
- LDL (low density lipoprotein) 
- HDL (high density lipoprotein) 

- triglycerides packaged in centre of lipoprotein and 
phospholipids around the outside 

- Hydrophobic on inside and hydrophilic on outside 
so can be transported in the blood stream 

- Different proteins that can act as binding sites 
- Density of lipoproteins depends on the composition 

- A fat rich lipoprotein will have a much lower 
density that one with more proteins 
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