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The Role of Lipids 

Energy 

• Fat is very energy dense, containing 9 kcal per 

gram. 

• Fat is used for energy storage. 

• 30-70% of the energy used during rest comes 

from fat. 

• Fat is used for energy during exercise, 

especially after glycogen is depleted. 

Storage Sites of CHO and Fat 
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How to Deplete Carbohydrate Stores  

How to deplete muscle glycogen? 

 

1. 40 minutes of intense prolonged exercise i.e. 

distance running 

2. 30 s of all out sprinting – depletes ~25% of 

muscle glycogen  

3. 1 min sprints x 10 - depletes ~50% of muscle 

glycogen  

4. Soccer, basketball, football – sprinting for long 

periods of time 
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Lipids as  Fuel Source 
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Lipids as Fuel Source 

Prolonged low intensity exercise results in greater 

reliance on fat as fuel. 

 

Lipolysis = breakdown of fat 

 

Factors controlling lipolysis: 

• epinephrine, norepinephrine, glucagon > 

stimulate lipase action in adipose cells  

• Insulin inhibits lipase action 

 

Copyright © 2010 Pearson Education Canada 
5-6 

Lipids as Fuel Source 
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Lipids 
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Lipids as  Fuel Source 
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Lipids as a Fuel Source 
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Palmitate 

‾ 16 carbons 

‾ 8 acetyl-CoA molecules 

‾ 7 cycles of B-oxidation 

‾ Cleavage occurs between the ɑ and β carbons 

Lipids as a Fuel Source 
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Lipids as a Fuel Source 
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Indirect Calorimetry 
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Respiratory Exchange Ratio 

R = VCO2/ VO2 

Ratio of carbon dioxide produced to the oxygen 

consumed. 

 

Powers et al. 2012. Exercise Physiology. 8e 
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R % Fat % CHO Kcal. L-1 O2 

0.70 100 0 4.69 

0.75 83 17 4.74 

0.80 67 33 4.80 

0.85 50 50 4.86 

0.90 33 67 4.92 

0.95 17 83 4.99 

1.0 0 100 5.05 

Respiratory Exchange Ratio 

Fat (palmitic acid) = C16H32O2 

 

Oxidation: C16H32O2 + 23 O2 → 16 CO2 + 16 H2O 

 

R = VCO2/VO2 = 16 CO2/ 23 O2 = 0.70 
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Respiratory Exchange Ratio 

Glucose = C6H12O6 

 

Oxidation: C6H12O6 + 6 O2 → 6 CO2 + 6 H2O 

 

R = VCO2/VO2 = 6 CO2/ 6 O2 = 1.0 
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The Role of Lipids 

Essential fatty acids 

• Two fatty acids cannot be synthesized in the 

body and must be obtained in the diet 

 

Linoleic acid (omega-6 fatty acid) 

• Found in vegetable and nut oils 

Alpha-linoleic acid (omega-3 fatty acid) 

• Found in vegetables, fish and fish oils 

The Role of Lipids 
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The Role of Lipids 
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The Role of Lipids 

Fat-soluble vitamins 

• Vitamins A, D, E, and K are soluble in fat; fat 

is required for their transport 

Fat is essential to many body functions 

• Cell membrane structure 

• Nerve cell transmissions 

• Protection of internal organs 

• Insulation to retain body heat 



26/09/2012 

6 

Copyright © 2010 Pearson Education Canada 
5-21 

The Role of Lipids 

Fat provides flavour and texture to foods. 

 

Fat contributes to making us feel satiated because 

• Fats are more energy dense than carbohydrates 

or protein 

• Fats take longer to digest 

The Role of Lipids 

You can eat more fat in a meal without feeling 

full because fat is compact in its size. 
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70 kcal 70 kcal 

The Role of Lipids 

= 3500 kcal 
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How Much Fat? 

The Acceptable Macronutrient Distribution 

Range (AMDR) for fat: 

 20-35% of Calories should be from fat 

 

Athletes and highly active people may need more 

energy from carbohydrates and can reduce their 

fat intake to 20-25% of total Calories. 

 2000 kcal diet: 45-55 g/d 

 3500 kcal diet: 78-97 g/d 
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How Much Fat? 

Adequate Intake  

Linoleic Acid  

adult men (>19 yrs.) 14 to 17 g/d 

adult women  (>19 yrs.) 11 to 12 g/d 

Alpha-linoleic Acid 

adult men (> 19 yrs.) 1.6 g/d 

adult women (>19 yrs.) 1.1 g/d 
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(Institute of Medicine, 2002) 
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How Much Fat? 
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How Much Fat? 

The type of fat consumed is important. 

• Saturated fat intake should be as low as 

possible. 

• Trans fatty acids should be reduced to the 

absolute minimum. 

• Most fat in our diets should be from 

monounsaturated fats (e.g., olive oil). 

How Much Fat? 

Health Canada Research, 2005 

 

Canadians eat on average, 8.4 g/d of trans fat, 

10% of their total fat intake. 
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Low Fat Does not Mean Low Kcal 
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How Much Fat? 

Omega-3 Fatty Acids 

• Eicosapentaenoic acid (EPA): 

• May reduce risk of death from a heart attack. 

• Docosahexaenoic acid (DHA): 

• Critical for development of central nervous 
system and retina of eyes 

• EPA and DHA are long chain polyunsaturated 
fatty acids found in fish and fish oils 

• Canada’s Food Guide recommends eating at 
least two servings of fish per week 

How Much Fat? 
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Fat Content Claims 
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Invisible Fats 
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Need to ensure fat-soluble vitamins remain in foods 

Invisible Fats 
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Invisible Fats 
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Food Sources of Fat 

Visible fats 

• Fats we knowingly add to foods 

• Butter, cream, mayonnaise, dressings 

 

Invisible fats 

• Fats hidden in foods 

• Naturally occurring or added during processing 
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Invisible Fats 
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Fat Tax 

http://www.bbc.co.uk/news/world-europe-15137948 
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Health Problems From Fat 

Cardiovascular disease 

• Dysfunction of the heart or blood vessels 

• Can result in heart attack or stroke 

• Underlying cause of death for 1/3 of Canadians! 

 

The type of fat in our diet can contribute to or 

protect against cardiovascular disease. 
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Cardiovascular Disease 

Risk factors for cardiovascular disease include: 

• Being overweight 

• Physical inactivity 

• Smoking 

• High blood pressure 

• Diabetes 
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Cardiovascular Disease 

Blood lipids include: 

• Chylomicrons 

• VLDLs – very low-density lipoproteins 

• LDLs – low-density lipoproteins 

• “bad cholesterol” 

• HDLs – high-density lipoproteins 

• “good cholesterol” 

Blood Lipids 
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Fats are transported in the 

blood via lipoproteins made 

up of a lipid centre and 

protein outer coat.  

 

Lipoproteins are water 

soluble = Blood Lipids  
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Types of Blood Lipids Blood Lipids 

Liver uses cholesterol from HDL to make bile. 
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Blood Lipids 
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Blood Lipids in Adults 

Brooks et al. 2005. Human Bioenergetics and Its Applications. 
5-46 
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Cardiovascular Disease 

Diets high in saturated fats: 

• Decrease the removal of LDLs from the blood 

• Contribute to the formation of plaques that can 

block arteries 

• Increase triglyceride levels (chylomicrons and 

VLDLs) 

Copyright © 2010 Pearson Education Canada 
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Cardiovascular Disease 

Cross-section of (a) a normal artery and (b) a partially blocked artery. 
 

The more cholesterol circulating in the blood, the greater 

the risk that it will adhere to the walls of the blood vessels. 
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Cardiovascular Disease 

Trans fatty acids: 

• Increase blood LDL cholesterol levels and 

reduce blood HDL cholesterol levels 

• Are abundant in hydrogenated vegetable oils 

(margarine, vegetable oil spreads) 

• Should be reduced to the absolute minimum 
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Cardiovascular Disease 

How can fat intake protect against heart disease? 

 

Diets high in omega-3 fatty acids (along with 

moderate exercise) can increase HDL “good” 

cholesterol levels. 

Cardiovascular Disease 

How to reduce our risk? 

• Fat intake should be 20-35% of total caloric intake 

• Polyunsaturated can comprise up to 10% 

Monounsaturated can comprise up to 20%  

• Decrease saturated fat to less than 7%  

• Keep trans fat low 

• Decrease cholesterol intake to less than 300 mg/d 

• Replace saturated fat with healthful cooking oil 
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Cardiovascular Disease 

How to reduce our risk? 

• Eat foods high in fibre, this decreases blood LDL cholesterol 

• Meet fibre recommendations: 20-30 g/d 

• Limit high sugar foods  

• Maintain blood glucose and insulin concentrations within 

normal ranges 

• Eat throughout the day 

• Maintain an active lifestyle  

• Maintain a healthy body weight  
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Nutrition Debate 

Paleo Diet  

Caveman Diet 

Meat and Nut Diet 

Stone age Age Diet 

Hunter-Gather Diet 

 

Claims:  

Cure for Acne  

You’ll lead a healthier, fitter, disease-free life. 
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Paleo Diet 

The Premise:  

• If the cavemen didn’t eat it, you shouldn’t 

either.  

• Limit refined sugar, dairy, legumes, and 

grains  

• Choose meat, fish, poultry, fruits, and veggies.  

http://thepaleodiet.com/ 
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Paleo Diet Recommendations 

• Eat fresh fruits.  

• If overweight or insulin resistant, limit high sugar fruits 

(grapes, bananas, mangos, sweet cherries, apples, 

pineapples, pears, kiwi).  

• Include more vegetables in lieu of the high-sugar fruit. 

• Eat at least 0.5-1.8 grams/d of EPA + DHA, either by 

eating fish or fish oil supplements.  

• Regular consumption of fish or supplemental omega-3 

fatty acids may be helpful in preventing, treating, or 

improving a wide variety of diseases and disorders. 

http://thepaleodiet.com/ 
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Paleo Diet – How Does it Measure up? 

http://health.usnews.com/best-diet/paleo-diet 
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Nutrient  AMDR Paleo Diet 

CHO 40-65% 23% 

Fat 20-35% 39% 

Protein 10-35% 38% 

*ADMR: ranges of intakes for energy sources associated with reduced risk 

of chronic diseases while providing adequate intakes of essential nutrients 

http://thepaleodiet.com/about/profile/
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Paleo Diet  

Some Considerations? 

• Cost  

• Weight loss 

• Easy to follow 

• Health benefits 

• Health risks 

• Does it allow for food restrictions/intolerances? 
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